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AHHOTALMUS

Sta MoHOrpadusi NPUHAUIEXKUT MePY OJHOTO U3 CAMBIX H3BECT-
HBIX COBPEMEHHBIX CIIENUaNUCTOB B 00I1aCTH MATeMATHYECKO TOrHKH.
OHa 3aJymMaHa aBTOPOM B KauecTBe yuyeOHMKA A7isl CTYACHTOB, a TaK~
’Ke B M3BeCTHOI Mepe B KaueCTBe cnpasouHuka. Ilpeanonarast y uu-
TaTesst TONbKO OOUIYI0 MATEMATUUYECKYIO KYJIBTYPY, KHATA C MePBRIX
e CTPaHHL BBOAWT ero B Tiy0OKyw NpolieMaTHKY, CBA3aHHYIO
¢ OCHOBHHIMM TOHSTHSIMM MATEMATHYeCKOH soruxu, HsnoxeHHbiH
B Hell Marepuan IPeACTAaBISET LEHHOCTh JJIs1 BCSAKOIO MaTeMaTHka,
B TOM uHCJIe M IJIs CIEIHUAJINCTA TI0 MATeMaTHuecKol moruke. B ka-
yecTBe CIPABOUHUKA €10 MOTYT IOJNb30BATHCS TAKOKE H HeMmarema-
THKH,

Cozepykamieecsl B 9ToM Tome BbefeHue (crp. 15—63) 1o cyule-
CTBY mpencTaBJisier co0olf CaMOCTOATENBHOE JIMTEPATypHOE npous-
BeJcHUe, KOTOPOE C MHTePeCOM M IOJIB30H MOXKET YHTATBCS CAMBIMH
[MPOKMMH KPYTaMi HayUHBIX PaGOTHUKOB, MHTEPECYIOMIMXCS BO-
IPOCAMH MATeMATUYECKON JIOTHMKH.

Pedakyus aumepamypol
no MamMemMamuyecKum HayKam

OT PEOJAKTOPA NEPEBOOA

B TeucHMe IOJITOI0 BPeMeHM MaTeMaTHUeCKasl JIOTHKa 0CTaBaJjach
riy0MHHON 00/1aCThI0 MaTeMaTUKM U JIOTUKM, 00CIY)KuUBaBILeH BHY-
TpeHHMe NOTPeGHOCTH ITHUX HAYK. IX0 GOJIBIIMX €CTeCTBEHHO-HAYUHBIX
NIPUJIOKEHUI MaTeMaTHKH JOKaThiBalOCh 10 9TOH o6nactTu yymb
yepe3 TIpOONEMaTHKy OCHOBaHMA MaTemaTukd. UYro >Ke Kacaercs
JIOTUKH, TO OHA He MMeNa M, Ka3ajoCh, He MOIJla HMETb HUKAKUX KOH-
KPEeTHBIX TIPHJIOKEHHUH; TOJNBKO B caMble TMOCJIEHUE T'OMbI CTAJO0 0CO-
3HABATbCSl ee MPHUKNajHOe 3HAayeHue.

PasymeeTcsi, 1 poJib ,BHYTpPeHHeld HayKu' sBJIsIeTCSl IOYTEHHOH
u Heobxopumoil. K Tomy >Xe MMEHHO B 3TOH PONM MaTeMaTHyecKast
JoruKa 1o6unack BEIAKMKXCA YCIeXoB (M0 Kpajinell Mepe onuH U3 ee
pe3yJIbTaTOB JOCTOMH TOro, 4To0bl GBLITh USBECTHHIM KaXKIOMY, KOTO
VHTEPeCYI0T BO3MO)KHOCTH YEJIOBEUECKOTO  MBILIEHUS: 3T0 TaK
Ha3blBaemas Teopema [€fenst 0 HeloONHOTe, YTBep)KAawllasi HeBO3-
MOYKHOCTb TMOJHOW ¢Qopmanu3anud 1npoLecca JIOTHYECKOT0 BBbI-
BOJA).

OnHaxko B TeuyeHHe MOCIEIHEr0 MSATHAAUATHJIETUA YCTAHOBUIIHKCH
HOBble CBSI3W MEXXAY HayKaMy M OTKPHUIACH HOBLIE 00JaCTH IPHIIO-
JKeHU HayK. JTOT mpouecc, CONPOBOXKAANWAACA OXHOBPEMEHHBIM
NPOHMKHOBEHHEM MAaTEéMAaTHUECKHX METOJ0B BO BCe 0ojee IUMPOKUeE
obJlacTi 3HAHMS, 3aTPOHYJ ¥ MareMaTHMUeCKylo JIOTMKY. MO)KHO
yKasaTb 10 MeHbIe# mepe yeTeipe 06CTOSTENILCTBA, JEJAMUX MaTe-
MaTHYECKYI0 JIOTMKY OcO0EHHO aKTyallbHOW B HAalIM AHM:

1. Oany u3 HOBHIX oGJacTeil MPUIIOYKeHUS] MATEMaTUKHU COCTABJISIOT
BONPOCH aHanu3a M CHHTe3a KOHEYHBIX aBTOMATOB. Ba)KHBIMH Tpef-
CTaBUTEJISIMM KOHEYHBIX ABTOMAaTOB SBJISITCS peJlelfHO-KOHTAKTHBIE
1 BIIeKTPOHHBIC CXeMbl, W/eaJIM3UpOBaHHbIE ,,HEPBHLIE CEeTH’ M T. I
Ipu ananuse u cunrese TUX CXeM, ceteil U T. M. C YCIIEXOM MCIOJb-
3yeTcsi pa3paboTaHHBII B MaTeMaTHUeCKON JIOTMKe s ee cOOCTBEH-
HBIX HYXA dopmanbHbIf anmapat®.

*) CM.u Cunimes aaeKmpoHHbIX GHIUUCALMEABHBIX U YNPASAANOWUX CXeM, IEPEeBOR
C awruwmiickoro, MJI, M., 1954; Asemomamei, cGOpPHUK cTaTell NoA pelaKuHeH
K. 3. lUlennona u Jhx. MakkapTu, nepeBoj ¢ anrauiickoro, MJ1, M., 1956; ,,C6op-
HUK cTaTel Mo mareMaTHuecKoil NOTHMKe U €e TPUNOMEHHAM K HEKOTOPHM BO-

;’g}gcglr ngﬂéiéepﬂemxu”, Tpydo Mamemarmuyeckoeo uncmumyma um. Cmekiosa,
3 .
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2. TMowany#t, nauGoyee ,MPUKIALHON 0Tpacjibl Marema-
TUKU SIBJISIETCS ceifuac BBHIYMCIUTENbHAS MaTEMAaTHKA. CymecTByeT
riyGoKast CBSi3b MEXILY MATEMATHUECKOH OTMKOH M BHIUMCIIMTESILHOK
MaTeMaTHKOH, OCHOBaHHasl NpEXKJe BCEro Ha aHaJoruy MeXJy Npo-
jleccamy (OPMAJIHOTO JIOTWYECKOr0 BBIBOAA M BHIMHCTUTE/ILHBLIMHA
nporeccamu™.

3. Tpoucxoasiui certyac ,KufepHeTUUecKuit mepeBopoT’ CTaBUT
MalMHbl HAa MeCTa, KOTOpble paHee B cucTeme ob6meHa uHpopManuen
saHMMaNyM JIOAM M uX o0beguueHust (MOJ00HO TOMY KaK NpOMbIIL-
JeHHbli NePeBOPOT MOCTABAJ MAlU¥Hbl Ha MeCTa, KOTOpLIe 3aHu-
MaJd paHee JIOAM M HX O00BeIMHEHUs] B CHCTEME N POMBILITIEHHOTO
npouspojcTBa). OOWenpu3Hano, Yro 3ameHa nofel  MaliMHAMK,
CHOCOGHBIMM BOCIIPUHMMATh, IepepabaThiBaTh, XpaHuTb U BBIJlaBaTh
uHpopMaLuio, GyneT POUCXOAUTh BO BCE BO3pACTAIOIMAX macurabax.
UroGbl YCIEUHO BO3JIOXKMTH HAa MaulMHbl QyHKUMH, [0Jr0e BpeMst
CUMTABINMECS] MCKIIIOUMTENbHOM MpUBUJEruedl YesIoBeYeCKoro HMHTEN-
NeKTa, HeoOX0QUM, 0UEBHIHO, (QOPMATILHO-TIOTNUECKUH aHau3 ITHUX
dyuxuuit. OuYeBUIHO TAKOKe, UTO TpU Tepefade MaiunHam Bce 0OoJiee
B Gonee CIIOKHBLIX (YHKUMH moTpefyeTcst CO3JAHUE CIELUaIbHOIO
f3blKa, MJIM $I3BIKOB, MamlMH, Ha KOTOPOM undopmanust OyneT
XPaHUTHCsl B MAIIMHAX U NEPElaBaThCsl OT MALIMHDL K MALIRIE. Lene-
c006pasno, MO-BUAMMOMY, UTOGB 3TOT SAIBIK OB JIMIUEH HenpaBuiib-
HOCTE}i eCTECTBEHHDIX I3BIKOB M CJIef0Bal OBl JIoruyecKoit popme, T. .
6u11 6Bl ,,(POPMaNIH30BAHHBIM S3BIKOM™ B TOM CMBICJIE, KAK OH ONUCaH
Ha cTp. 16— 17 HacTosuwe# Kuury. Co3farye TAKOTO SA3bIKA U TEM fonee
noruuecknil aHANM3 BO3JAraeMbiX HAa MAMIMHBL (QYHKUMA HE €CTb,
KOHEUHO, 3a/1a4a TOJIbKO MaTeMaTHYeCKOH JIOTMKY, HO MAaTEMATHYECKas
JIOFHKa — IOHEMAaeMasl aBTOPOM KHUITH Kak ,0peimeT dopmasbHOH
JIOTMKY, M3yyaeMbllf NOCPEACTBOM TNOCTPOEHMS ¢opmanu30BaHHBIX
SI3BIKOB™>, — MOJKET OKa3aTb TYT CYLIECTBEHHYIO NOMOIIb.

4. UeJl0BEUECTBO HAKOMMJIO ¥ MpOJOJDKAaeT co Bce Bo3pacTa-
ouleli  OBICTPOTON  HaKamauBaThb OrPOMHbIE 3aMaChl HHPOPMA LUK
B BHJE [eEUYaTHBIX TEKCTOB. Borpocsl 3pQeKTUBHOI0 HCNOIb30-
BaHmsi 9TOft MHQOpMaLMu Y)Ke ceifuac npuofpes XapaxTep BaXK-
HOll camocTosTeNbHOW HayuHo#t sajaud. Jlnsd ee YCNEWHOIo pe-
LeHHs] HeOGXOAUMO TpOBECTH JOTWYeCKuil aHanus HAKOIJIeHHOH
uHdOpMaLuK, YT0, B CBOIO 0UEPE/lb, TpebyeT co3ianus 06IUX METOJ0B
aHAIM3a JIOTHUYECKOW CTPYKTYpbl BBIDKEHHOW B BHUAE NEYaTHOTIO

texcra uHbopMaumm. Ha NOBECTKY AHS BCTAeT W 3ajaud CO3AAMMs

paLUOHaILHBIX CUCTEM 3alUcU pakannupaemoii uupopmauuu. (Bee
3T BONpOCH TecHeHmuM 06pa3oM CBsA3AHLI ¢ BONpOCAMA aBTOMAaTH-
yecKoil 06paGOTKM TEYATHBIX TEKCTOB, TEM fojiee, U4TO HEKOTOPBIE
BI/Ibl UeJIOBEUECKOH esTeNbHOCTH — TepeBof, pedepupoBaHue, CO3-

¥) 9ra cBs3b MOAPOGHO PAcCMOTpeHa B cTaThe A. A. Mapkoga ,,Maremaru-

yeckasi JIOFHMKA ¥ BHIUMCIIHTENILHASI MaTeMaTHKa” B yKypHaie Becmnuk Axalemuu
Hayk CCCP, Ne 8, 1957.
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jaHue CIPaBOYHHKOB, KaTasoros, SHIMKJIONEeUH — CBOTATCA MO
cywiecTBy K npeo6pa3oBaHMIo OJHUX TEKCTOB B Apyrue.) Pemaiomas
poJib NPHHAJIEIKUT 31IECH (Hapspy € JIMHTBUCTMKOMN) JIOTHKE, U HE B
[10CJIEAHION OYepejlb — MaTeMaTUUYeCKOH.

I1

Brinaromuiics MaTeMaTHK M JIOTHK, Mpodeccop MaTeMaTUKH
Mpuncronckoro yuusepenrera (CLIA) Anonzo Uépu usBecTeH CBOUM
BKJA/IOM B MaTeMaTHYeCKYIo JIOTMKY W TEOPHIO ajirOpUTMOB. Crenyro-
mpe ABa pesysbraTa Yépua oxasanu oco0eHHO CUIIbHOE BIIMSIHUE Ha
pasBUTHE ITUX JMCLIMILIMH.

1. Tloctpoenne B 1935 r. (omyGnuxoano B 1936 r.) mepBoro
npuMepa HepaspemnuMoi MaccoBoi npo6yeMbr®.

2. JloxasaTeJbCTBO HEPA3PeIMMOCTH NpoGjeMbl paspelieHus AJs
Y3KOTO MCUMCJIEHUs] TIPEJMKATOB (WJH, MO NpUHATOR B ITOH KHuUIe
TePMUHOJIOTUH, JUIS UUCTOTO GYHKUUOHATLHOIO MCUMCIIEHUsI MEPBOTrO
nopsifika), T. e. I0Ka3aTeJIbCTBO TOr0, UTO He CYLIECTBYET ajrOpuUTMa,
KOTOPBIA 10 BHUAY GOPMyJBI 3TOTO HKCYMCIIEHMST — OMHMCHIBAIOLIETO
3HAUMTENbHBIN (GparMeHT JOTMKH — ONpenessn Obl, BBIPAYKAET 3Ta
dopmyia 0OIIENOTHUECKYI0 HCTUHY HJIM HeT*™.

Amnonso Udpu wu3BecTeH TaKKe KaK KpPYMHbIA 3HATOK MUPOBOH
JUTEPATyphl 10 MaTeMaTHYecKo# noruKe. MM cocTaBiieHa 3HaMeHHTast
»BUOTHOTpadus MaTeMaTHUeCKo# oruku **¥, crapsimas cebe ueblo
llaTh CBOJ BCEH JIMTEPATYpHI N0 MAaTeMaTHYeCKOH JIOTUKEe OT BPeMEHH
3aporKIeHust 9ToiM HayKu 1o 1935 I. BKIIOUHMTESHHO.

EcTecTBeHHO, 4TO TOSIBJIeHMe MOHOrpaduu CTOJbL aBTOPUTETHOTO
aBTopa 0blI0 BCTpeYeHO ¢ GOJbIINM HHTepecoM. Vi3jaHHBIA B KayecT-
Be 17-ro BeIyCKa M3BeCTHOM cepun ,Princeton Mathematical Series”
TepBEI TOM ,, BBeJleHUsI B MATEMAaTHYeCKYIO JIOTHKY ™ OLICTPO 3aBOeBal
UINPOKOEe NPU3HAHUE U CTaN HeoOXOAMMOK KHUTOH JUIST BCAKOTO, KTO
YKeJIaeT cepbesHo M3YUUTb npeameT. TOM COmepyKUT OMHUCaHUe MeTola
MaTeMaTHuecKoil JIOTHKM M ee NEPBUYHBIX NMOHATHH (KaTeropuit mare-
MaTuuecKoil NOrMKH, TAKHX, KaK ,umst’, ,mepemeHHas”, ,,Gopma’
M T. [.) M U3JOYKEHHE NPOTO3UIMOHANILHOTO MCYHMCTeHHs (B APYro#
TEPMHHOJIOTMM — WCYMCJIEHHS] BHICKAasbIBaHMH) U QYHKIMOHAJIBHBIX
ucuncuenuii AByX NepBHIX MOPSIIKOB (B Apyro# TepMUHOJIOTMU — HC-
UACTIeHUH TpefMKAaTOB ABYX MepBbIX CTymeHeit). OH MO)KeT ObITb
UCIIOJIH30BAH KAaK B KayecTBe CHCTEMAaTHMUYECKOr0 Kypca, NpH4eM He

*
Hexo) MacucoBaﬂ npofyieMa cocTOMT B TPeGOBAHUM HAHTH aJATOPUTM JAJIST PEIICHHS
o TR/FOH cepuu (sl KaXkaoit maccoBo# mpobiemsl cBoelt) ,,6IMHUYHBIX"’ 11po6-
an}(} accoBass mpobiiemMa HepaspellMMa, €CIIH €€ pelieHHMs], T. e. Tpefyemoro
of MIZ/tI;Ma’ He cyumecryer. Ilpumep U€pua onyGnuxoBaH 8 American Journal
R ematics, Tom 58, 193(_5, cTp. 345—363.
*xx) ge Journal of Symbolic Logic, Tom 1, 1936, crp. 40—41, 101—102.
Tom 17 b'bliography of Symbolic Logic” B The Journal of Symbolic Logic,
,» 1936, crp. 121— 128, Tom 3, 1938, crp. 178—212. ‘
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Tpe6y101uero HUKAKUX CrieguaJIbHbIX SHHHHﬁ, XO0Ts ¥ npepanosaralo-
11ero A0B0OJILHO BBICOKY1O MaTeMaTUYECKYIO KYJIbTYpY, TAK U B KauecTBe
cnpaBOYHHKaA, NpHYEM HaubOoJjee MOJHOTO U ynOﬁHOFO U3 CYLIeCTBYIO-
11170.8

I

TMeppuifi ToM ,BBejenusi B MaTeMaTHYeCKYI0 JOTHKY” Uepua
(BTOPOJ TOM TIOKA He OMYyGJIMKOBAH) OTJIMYAETCS TIMATE/IbHbIM or6opom
maTepuana. Bce MOUMHEHO OCHOBHOM 3ajaye — HM3YueHHIo GOpMAllb-
HOM JIOTHKM TYyTeM TOCTpOeHus (OPMaIN30BaHHBIX SI3BIKOB. Ipu
9TOM KaKIblil $HOpManU30BaHHBIA SI3bIK pacCMaTPUBAETCs] B KHHUIE B
COOTHECEHUH ¢ APYTMMH (GOPMAJIM30BAHHBIMU SI3bIKAMH — JIM00 C A3bI-
KaMHU, SKBUBAJIEHTHBIMU PacCMaTPUBAEMOMY U OTIUCHIBAIOIUUMU TOT IKe,
yTO M paccMaTpUBaeMblil A3bIK, GparMeHT (opmaybHON JIOTUKH (Tax,
aBTOp TOBOPUT O Pa3NUUHBLIX GOPMYJIMPOBKAX MPOMNO3ULUOHAILHOIO
yicuucNenust), 6o ¢ I3bIKaMu, XOTsi ¥ He SKBUBAJIEHTHBLIMHU paccMaTpu-
BaeMOMY, HO BXO/JSILUIAMHM BMecTe C HUM B OJIHO cemeitcTBO O/IMSKUX
APYT APYTY SI3BIKOB (TaK, aBTOp IOBOPUT O Pa3iHUYHBIX YHKLHO-
HaJIbHBIX HCYMCTIEHHUSAX NMEPBOro Mopsiika). Tem cambiM yHAETCSs usbe-
’KaTh YTOMHUTEJIbHOTO TapaJijie/iu3Ma; OJHOBPEMEHHO JeNAI0TCA SCHBI-
MU OCHOBHBIE YepTHl $I3HIKOB, OIIMCHIBAIOIMX JAHHBIA (parMeHtT
JIOTHKH, U He CO3JIAeTCsl JIOYKHOTO BII€YATJIEHHUs], YTO MPOMO3ULKO-
HalbHOE WM (QYHKIMOHANBHOE WMCUYHUCIEHHEe — 3TO TO, UTO HKECTKO
OMUCaHO Ha TaKOW-TO CTpaHMLe TAKOTO-TO COUMHEHHSL.

Kuura Uépua nocBsillieHa MMEHHO MaTeMaTHUeCKOH JIOTHKe, a He
0CHOBaHUSIM MaTeMaTHKH, YTO OTJMuaeT ee oT Principia Mathematica
Vaiitxena u Paccena, ot Grundlagen der Mathematik Tunbbeprta u
Bepuaitca u ot Introduction fo Metamathematics Kiuuu; 10CJeLHsIs
KHHTa BBIILIA CPABHUTE/bHO HexaBHo B pycckom nepesoze (C. K. Huw-
uu, Beedenue ¢ memamamemamuxy, 1957). i3 uMeoluxcs Ha pyCCKOM
A3bIKE KHUI' K 1-My ToMy ,BBeneHusi B MaTeMaTH4YeCKyio JIOTHKY”
GMKe BCero NpuMbIKaloT OcHogbl meopemuyeckoti aoeuxu II. T'unb-
Gepra 1 B. AKkkepmana (11epeBoj ¢ Hemelkoro, 1947). Oxnaxo ,» BBeje-
HME B MATEMaTHUECKYIO JIOTHKY' SHAUMTENIbHO MPEBOCXOAHT ,, OCHOBHI
TEOPETHUECKOH JIOTHKKM® KaK COBPEMEHHOCTbIO M IOJIHOTOH U3J0XKe-
BHSl, TaK U BHHMaTeJbHOCTbIO K UMCTO JIOTMYECKMM BOMpOCAM U 4eT-
KOCTbI0 B YHOTpeGJeHnH OCHOBHBIX TOHSATHH (He TOBOps Y)Ke 0 TOM,
yTO BO BTOpOM ToMe OYRYT M3JIO)KeHBI TaKue COBEPUIEHHO He 3aTpo-
HyTble B KHure ['mibbepra 1 AKKepMaHa TeMbl, KaK KOHCTPYKTHBHAA

JIOTHKa, aKCHOMaTHUCCKas apmpmemka ¥ aKCUOMAaTHUYEeCKass Teopus

MHO>KECTB).

Wanojkenue asropa OT/IMuaeTcsi HeoObyaiiHod NONHOTOH — KaK
B CMBICJIE IIOJIHOTHl PACCMOTPEHHSI KaXKA0ro BOMpoca, Tak U B CMpIC]Ie
MONHOTHl KpPyra pacCMaTpPHBaeMbiX BOIPOCOB (C €XMHCTBEHHOW Oro-
BOPKOif, UTO BOBCE He PACCMATPUBAIOTCS BONPOCH! MOAMIBHOM JIOTHKH).
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B kHure cobpaH OTpPOMHBIf MaTepuas, pacnblieHHBIH 10 3TOr0 MO
KypHAJIbHBIM  CTaThsiM, MOjYac B TPYAHO JOCTYNHBIX H3JAHHUSX.
Ka)KeTcsl, HeT B JIUTepaType TAKOW JeTajM, OTHOCALIEHCS K KaKOMy-
1u60 M3 paccMaTpUBAEMbIX B KHMIe IOCTpPOeHMH, KOTOpas He Oblna
§bl COOTBETCTBYIOLIMM 00pa3oM oTMeueHa.

Uto0bl He meperpy)kaTb OCHOBHOM TEKCT, aBTOP OTHOCHT 3HAYH-
TeJbHYI0 YacTb (AKTOB B yNpakHeHus, pas3buTele Ha 30 LKMKIIOB.
CYIeCTBEHHYI0 YacTh COJeP)KaHHA KHUIH COCTaBisioT 550 Hymepo-
panHbiX (1—372, 400—486, 500—590) npumeuaHuii, ciayKamux s
NpUMepoB, CPaBHEHHHM, CCHUIOK, NOMOJIHEHUH, TEPMUHOJIOIUYECKHX H
MCTOPMYECKUX CIPaBOK M T. A. (MCTOpHYECKHME BOMPOCHI OCBELIAITCS
TAIOKe B IBYX CHeLMasbHbIX maparpadax). B aurnmiickom opurunasne
9TH NpHUMeYaHusi ObUIM NOJACTPOYHBIMH, B PYCCKOM H3JaHMM OHM Ile-
peHeceHbl B KOHelLl KHUIM. B03MO)KHBI pasjiMuHble CHOCOOBI MCIO0JIBb30~
BaHMS ITUX TPHUMEYaHUH — OT UTeHUs UX NapajyiesIbHO OCHOBHOMY
TEKCTY JI0 TOJHOTO MX HTHODMUDOBAHUSI NpU NepBOM 4yreHuu. [lpu
HaMepEeHUH Cepbe3HO NMpPOpaboTaTh KHUIY Jyulle BCero, Mo)kasy,
yyTaTh KAKIbI naparpad no psa pasa — CHepBa OJMH OCHOBHOH
TeKCT 0e3 NMpUMeyaHUH, 3aTeM U OCHOBHOM TeKCT, U NPHUMeYaHUs.

Haun6osiee 3ameuaTesibHBIM pasjiesiom I-ro ToMa siBisiercsi Bpepe-
Hue, COfiep)Kalliee CHCTeMAaTHYeCKOe ONUCAHME OCHOBHBIX INEPBUYHBIX
HOHATUH MaTeMaTUUecKoH JIOTUKM U ee MeToxa. YICHOCTb W IOCJe10Ba-
TeJIbHOCTh, ¢ KOTOPBIMU A2eTCs 3TO OIHMCaHMe, Bbi3HIBAIOT BOCXHIIEHHE.
BrIrnsinur, B 4acTHOCTH, OUeHb eCTeCTBEHHBLIM, UTO IIePBBIM paccMar-
pUBaeTCs IOHATHe HMeHM (Belb JalibHeiillee H3JIO)KeHHEe, KaKOBO
Obl 0HO HHU ObLIO, HeM30e)KHO OyjaeT ymoTpeOyATL UMEHA yINOMHHae-
MBIX 00'BEKTOB; 3HAUMT, HAajA0 MNpeXKJe Bcero OOBJCHHTL, YTO TaKoe
nms).

BBenenne MOXKHO paccMaTpuBaTb KaK CaMOCTOsITeJIbHOE JIUTepa-
TYypHOe NpOM3BEJEHME M UMTATL camo 1o cebe, 0e3 yCTaHOBKH Ha
UTeHHe JaJibHeHmuX riaB. OHO MOXKeT 0Ka3aThCsi M0JIE3HLIM B JJOCTYII~
HBIM M TaKOMY YMTaTesl0, KOTOPOMY HeT 0C000# HYXIBl WM 3aTpYA-
HUTEJILHO YMTaTh BCH KHUTY. OCHOBHble TOHATHS M (AKTbl TEOPHH
VIMeH, TIpe)Kie BCero pasjidyeHHe MeXJy NpeaMeToM, 0003HayaeMbIM
VMEHEM, U CMBICJIOM, BBIpa)KaeMbIM HMeHeM, Heo0GX0QuMO 3HATh
KaXXnoMy HayyHoMy pabOTHHUKY, 3aUHTEPECOBAHHOMY B YTOUYHEHHH
TEDMHUHOJIOTUU CBOEH HAYKH.

XapakrepHble 15 BBeneHust cTpemiieHMe K MaKCMMAaJIbHO OTYET-
JIMBOMY W3JI0’KeHHI0 M BHUMaHHE K CEMAHTHUUECKMM BONpOEaM COXpa-
HAIOTC Ha nOpoTspKeHuu Bcelt Kuuru. CTposi HopMasiM30BaHHbIE
ASBIKK (Ia)Ke TaKo# NpOCTOi, KAaK MPONO3UINOHATIEHOE MCUMCIIEHUE),
dBTOD Ka)KABIH pas 4eTKO YKa3biBaeT ero HWHTepNpeTaldio, He Hpel-
onarast (KaK 3TO CIUIOWIb U PSAJAOM JejlaeTcsi B DYKOBOACTBAX IO
MaTemaTuyeckoif noruwe) ee camy cofol pasymeromedics UM
»110CTeNeHHO BHIsIBNIANMEHCA”. Tam, rme He ObLI0 YBEPEHHOCTH,
epenaer iu pycckuii NepeBoji Te YKe JOTHYeCKHe OTTeHKH, YTO U aHTJIHH-
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CKHMM TeKCT, IONJMHHBIA TEKCT NPHUBOAUTCA B YIJIOBBIX CKOOKax
nocje pyCcCcKoro Inepeboja (moxobHast MPeaoCTOPOIKHOCTL TeEM Gouee
He0OXOAMMa, YTO aBTOD HEPeIKOo MOJIb3YeTCs TaKuM crenuduuecKuM
JUIS AHTJIMMCKOTO sI3bIKa ITIPUEMOM, KaK TePMUHOJIOTMYECKOe yIo-
TpebyeHue ONpefeSIeHHOro apTHUKJISA).

IV

Pycckasi MaTeMaTHKO-JIOTHYECKAsi TePMUHOJIOTUSA, K COXKAJCHHUIO,
emle He YCTOSIACH, HO3TOMY IPH BHIGOpe PYCCKUX NEPEBONIOB aHrnui-
CKHMX TePMMHOB BCTpeUaJliChb MHOTAA TPYXHOCTH. Anrnuiickue npooo-
pasbl IS PYCCKMX TEPMHMHOB, BXOIALMX B npeMETHBIA YKasaTelb
(ctp. 461—477), moryT GbiTb BOCCTAHOBJIEHBI 10 STOMY YKA3aTEJIO.
B HeoGXOAMMBIX CNyUasix aHIJIMICKuM TepMuH, B3SITHIK B yIJIOBbIE
CKOGKH, CJEeLyeT 3a CBOMM DPYCCKUM II€pPeBOJIOM HENOCPEeJICTBEHHO
B TexcTe. TeM He MeHee NpeJCTABIISIETCS] YMeCTHBIM 00patuTh Y)Ke
ceifuac BHHMaHMe YuTaTes s Ha ynoTpeljeHMe U HEPeBOJ OTAEJbHBIX
TePMHUHOB.

1. B 3axmountenbHoit vactu  § 07 TEpMHHBL ,,CHMBOJIMUECKAS
JIOTHKa”, ,MaTeMaTHyecKasi JIOTHKA' ¢ ,JIOTHCTUKA™ 0O'BSIBIIAIOTCS
CMHOHHMAMM (He CMemMBaTh JIOTHCTHKY C JIOTHLU3MOM — HaIpas-
neHuemM B Quiocopun MateMaTuKu!).

2. B camom Hauasne §08 IPOBOJMTCS PA3NHUME MEXLY CHHTAKCH-
COM B Y3KOM CMBbICIEe (MJIM TIPOCTO CUHMAKCUCOM) W CHUHTaKCHCOM
B IUMPOKOM CMbICHE (WIIM /02UdecKUM CUHIMAKCUCOM) M MEXKRY ae-
MeHMAPHbIM CUHMAKCUCOM W MMeopemuyecKum CUHMAKCUCOM.

3. Aurnuiickuit TepMuH ,sentence”, TMOHMMaeMbiil cnepsa Kak
eMHMLA BLIP2)KEHUS] B €CTECTBEHHBIX SI3bIKAX M 3aTEM pacnpocTpa-
HeHHBI Ha (POPMasIM30BAHHBIE SI3BIKH, NMEPEBOAUTCS PYCCKUM TEPMU-
HOM ,,TIpefiIoXKeHne” (YnoTpeGIIsieMOM COTJIaCHO C MPUHATHIM B Tpam-
MaTUKe 3HaueHHeM ,,CJIOBO MJIK COUeTaHue CJIOB, BBIpa)Kalolllee 3aKOH-
YeHHYI0 MbICIb’; CM. TONKOBBIA COBApPL PYCCKOro si3bika IOA PeA.
npod. O. H. Ywakosa, r. I11, M., 1939, cTp. 715).

4. Aurnuiickuii TepmuH ,,proposition”, o3Havapluii B 9Toit
KHHUTE T, YTO MOXKET OBbITh CMBICJIOM INPEJIOYKEHHUs, SIBJISIOMErocs
UCTHUHHBIM WJIM JIOXKHBIM, TIEPEBOJUTCS PYCCKUM TEPMHUHOM ,,CYK-
nenye”. TIpu 3TOM, OUEBHAHO, MPMHUMAETCS pACIIMPHTENIbHOE HMCTOJ-
KOBAaHMe TEPMHUHA ,,CY)KJeHHe TI0 CPABHEHHMI0 C HCTOJIKOBAHUEM

3TOro TepMpUHa B 0TeueCTBEHHBIX PYKOBOACTBAX II0 JIOTUKe, rae, Kak -

NpaBUJI0, PACCMATPUBAKOTCS JIMIIL CYXKJIEHUs, MMEIOlINe Cy6BEKTHO-
IpenKaTHyo CTPYKTypy. HoBoe HCTONKOBAaHME JUIWL pPaCIIKPSET
cTapoe, HO He IPOTHBOPEUMT €MY, MOCKOJIbKY BCSIKOE CYIKIEHUE
B CTapoOM MOHUMAHWHU SIBJISETCS CY)KJAeHHEM B HOBOM TOHHMaHWM.
CoBMecTHOe ymoTpeQyeHHe TEPMHHOB »CYXKIeHne” u ,TIpeIIoKe-
uue” — TaK, KaKk 9T0 MOJYYMIOCH B PYCCKOM M3JaHMM KHUrM Yepua
B pesyJibTaTe NPHUHSTOr0 MepeBoja TEPMUHOB »proposition” u ,, sen-
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tence”’, — COTJIACYeTCsl, TMO-BUAMMOMY (C YueToM YKa3aHHOK pacuy-
uTesIbHOCTH MCTOJIKOBAHHUSA), ¢ ynoTpebJieHUeM STUX TEPMHUHOB B OTe-
yecTBEHHOM yuTEpaType.

5. TepMuH ,,BbICKA3blBAHKME' MMEJIOCH B BUJly OCTaBUTb JUIs TOI'0
HeOIPEIETIEHHOTO CJTyyasl, KOIrjia He YTOYHSAETCS, LT JIi peub 0 npej-
JOYKEHHH HIIM O CY>KJeHHH (B PasbsiCHEHHOM TOJIbKO UTO NMOHUMAHWH
aTHX TepMHHOB). MMeHHO ¢ Taro# cuTyanueil CTaJIKMBAeTCsl YUTATENb
wuurn Tunb6epTa 1 AKKepMaHa (¢ 9TOH TOUKM 3peHust yroTpebneHue
p PYCCKOM IIepeBOJie 3TOH KHUTH TepMUHA ,,BBICKa3blBaHue  ClefyeT
npu3HaTh YIauHBIM).

6. Aurnuifickuii Tepmud ,,decision problem” mnepeBomuTCA PYC-
CKUM TEDMMHOM ,,TIpo0JieMa paspellieHusi”’, UTo sIBJsSIeTCS TepMUHOJIO-
ryuecKUM HOBIUeCTBOM. Paubuie (CM., HampuMmep, pyCCKoe HU3JaHHUe
kuura KJIMHE) 9TO )Ke IOHSITHe N0 HaBSI3UMBOM TpajMLUM HeyJauHOo
0603Hauaoch TEPMUHOM ,TpoGiema paspemmumoctd”. [lpexcras-
asieTcsl 11eJ1eco06pasHBIM 0TKasaTbes, HAKOHeL, OT 9TOH Tpaguuuu H
npofJeMy IOMCKa paspeliarollieil Npoueayphl Ha3BaTh npoGnemoi
pagpewerns. IlpoGnemol paspewnmocTy (AaHHOH npo6nemsr  A)
eCTeCTBEHHO Has3BIBAaTh CJeyolylo Npoljemy: ,y3HaTb, paspelinma
u npobiema A”. :

B. Y¢nenckuil
31 mapra 1959 r.



NPEOUCIOBHUE

[Ipejaraemas KHUIA $IBNIAETCA MCIPABJIEHHBIM M 3HAUYUTENLHO
paclIMpPEHHBIM u3laHuem Beedenus 6 mamemamudeckyio J02uKY,
yaems 1 {Introduction to Mathematical Logic, Part 1), KoTopoe 6blI0
ony61uKoBaHO B 1944 . B cepun Annals of Mathematics Studies™®.
HecmoTps ' Ha oOwmupHble a00aBJeHUsl, OHA OCTAeTCs BBEJEHUEM,
a He BCeo(’beMITIOLMM HCCle/IOBaHUeM. DTa KHUIA 3a/lyMaHa B KauecTBe
yueGHHKA JJIsl CTY[eHTOB-MAaTeMaTHKOB, a TaK)Ke, B U3BECTHHIX Ipe-
Jenax, ¥ B KauecTBe CIpaBOYHMKA. B KauecTBe yuyeOHMKA OHa Cojep-
YKUT HauyalbHBIE Kypc MaTeMaTHUecKOW JIOFMKM, HO MpejnoJaraer
y uuTarensl CYLeCTBEHHYI0O MaTeMaTHUYECKYH MOATOTOBKY.

OTauuuTeNLHOR YepTOl HOBOIO M3JAHHMA SABJAETCS Hajuyue 60Jb-
IIOT0 YUCNA YIIpa>KHEeHUH As cTyIeHTOB. HeKOTOpEIe U3 3TUX YHpark-
HeHU} MMEIOT 3JIeMEeHTApHbIH XapaKTep U ABJSAKTCS NPOCTO UIUIIOCT-
pauusiMu; Ipyrue npeacTaBsioT c060i 110 CyLIeCTBY KpaTrKue HahpoCKy
CJOYKHBIX MPO06JIeM, U3JI0)KEHHI0O KOTOPBIX MOXKHO OBLIO Obl MOCBATUTH
Lessle naparpadel OCHOBHOTO TEKCTa; HAKOHEL, UMEIOTCST YIPayKHEeHHS],
3aHUMAIOILMe pa3JIHYHbIe NPOMEXKYTOUHBIE IOJIOXKeHUs1. Mbl He IbiTa-
JUCh CUCTeMATHYeCKH KJIacCHPUUHUPOBATL YIpa)kKHEHUSI MO UX TPYA-
HocTd. OnHAKO HAaYyMHAKIEMy B KayecTBe OCHOBBI [Jisi BHiOOpa Mbl
peKoMeHayeM crefyoluil puMepHbIt cnucok: 12.3—12.9, 14.0—14.8,
15.0—15.3, 15.9, 15.10, 18.0—18.3, 19.0—19.7, 19.9, 19.10, 23.1—23.6,
24.0—24.5, 30.0-—30.4 (ecyii oTpebyeTcst — € NOCTOPOHHEH HOMOILbIO),
34.0, 34.3—34.6, 35.1, 35.2, 38.0—38.5, 39.0, 41.0, 43.0, 43.1, 43.4,
45.0, 45.1, 48.0—48.11, 52.0, 52.1, 54.2—54.6, 55.1, 55.2, 55.22,
56.0—56.2, 57.0—57.2.

Hnst Toro urobni ony6iukoBarh ToM I, KHura ObUla JOBOJILHO
ClyualiHbiM 06pa3om pasjiesieHa Ha JiBe YaCTH, TaK YTO BO MHOIHX
Clyyasix npHINOCh ClenaTh CCBUIKM Ha pasjiMuHbie MecTa eule He
Hanmucannoro Toma II. Uro6n umratenh mor cebe xoTsi Obl B 06mMX
UepTax mpepcTaBUTh, 0 UeM B COOTBETCTBYIOLIMX MECTaX HAET peub,

B KoHue oryiaBieHusi HAcTOSILEro, NEepBOro TOMa J006aBJIeHO MNpef-
\_

" *) Visnanne 1944 r. npefcTaBisieT co6oi TOHKYI0O KHH)KKY HeGojspuioro ¢op-
BaTa. B Hem oTcyTCTBYHOT BechbMa CYIIeCTBEeHHBle PasfeNibl HACTOSIIET0 TOMA,
TOM uncne BpeleHHe W ynpakHeHusi. I1o cnpaBeRNMBOCTH HACTOALIMK ToM

’}"T‘LMHO CYMTATL He Neper3faHueM, a HOBBLIM CAMOCTOSITENIbHBIM COYHHEHHEM. —
Um. peo.
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nosiaraemoe cojep)kanue Toma II, B cBeTe Yero u cjefyer MoHUMATh
3TH CCBUIKU.

Tom I aBrop mucan B TeueHme psifa Ner, HauuHAasi ¢ 1047 ., ¥ 1o
Mepe TOro, KaK 3aBepLiaiuChb OTAE]bHbe YacTH PaGOThl, OHH CTAHO-
BUJIMCH NOCTYNIHBIMU B HOpMe pyKonucu B 6ubaunotexe [puHCTOHCKOrO
yHuBepcuTeTa. PaboTa BEINONHANACH B TeYeHHe 0THycKa B [IpUHCTOH~
CKOM yHUBEpCHTETE C CeHTAOPsi 1947 r. mo 1 dpepans 1948 r., a 3aTem
1o corjamenuio Mexnuy IlIpuHCTOHCKUM yHuBepcuTeToM M Ynpap-
JIEHHEM BOEHHO-MOPCKHX uccienoBanuii CILA ¢ 1 despans no 30 uious
1948 r. 3a sToT mepuop ObinM Hanmucanbl BBefeHHe M INaBbl I u 11,
X0T51 B 3TOT Martepuaj B JajibHeilleM M OBl BHECEHBI HEKOTOpPHIE
HESHAUUTE/ILHBIE WSMEHEHMsi; B YACTHOCTH, ObIIM 106aBJIeHBl ynpaj-
Hennust 15,4, 18.3, 19.12, 24.10, 26.3(2), 26.3(3), 26.8, 29.2, 29.3, 29.4,
29.5, a TalOKe UCHIPaBNeHbl OWKOKK U NPUHSITHL BO BHUMAHUE HOBEH-
e nybaukayuu. OcTanbHasi 4acTh paboThl Gblja BHINOJIHEHA B Te-
yenne 1948—1951 rr. no cyGeupmuu oT PoHAA HAYYHBIX HCC/Ie0BAHHI
[Ipuscronckoro yuusepcutera n donma Tpecra HOpKuHa Xwurrumca;
MMEHHO 3TM JiBa (OHIA CHeNanM BO3MOXKHBIM HAlUCaHue BTODOi
NOJIOBUMHBI HACTOSIILET0 TOMA.

Yro KacaeTcst nepcoHanbHOM HOMOILLH, TO 51 No-Npe)kHeMy 6arogapex
JIMLAM, NEPEYMCIEHHBIM B NPEIMCIOBUM K u3aHuw 1944r., 3a oka-
SaHHOe MMM cofieiicTBie, W B ocoGennoctu C. A. Tpycueny, ubu
3aMeyaHusi OTHOCHTEJILHO JieKuuit 1943 r. coxpanunu Gonbluoe 3Ha-
YeHue ¥ ObLIM NONE3HBIMM KAK NPM HAMMCAHUK TOMA I, TAK ¥ B opes-
BapHUTE/IbHOM pafoTe, NMpojeNaHHON Ha; MaTepuaioM ToMa II, He-
CMOTps1 Ha 3HAYUTeJIbHBIE OTKJIOHEHUSI OT COePIKAHUsI M NOCTPOEHHUS
IEPBOHAYANLHBIX JeKHuMH. 51 TaKoKe 6arogapeH BceM TeM, KTO Ipoyest
HOBYIO DYKONHCh HJIM €€ YacTH M cjeNlaj LeHHble 3aMeYaHHsl WJIH
ucnpasJieHus, ¥ cpeiu HUX ocobGenHo E. Annepy, A. &. Baymy,
Y.V. Byny, Jleony Xenxuuy, Ix. Kemenn, Mopucy JI’A663, E.A. Meji-
epy, Ilaymo Maitepy, WM. JI. HoBaky u Panony VYanncy.

Anonzo Yépu

Hpuncron, Hewo-Oepeu

31 amrycra 1951 r.,

(Hobassero 28 noabpa 1955 e.) S1, nanee, 6naromapeH 3a yKasaHus,
KOTOpbie MOIJIA OBITh yuTeHBl TOJILKO B KOppeKTypax, A. H. Tlpaitopy,
T. T. Poﬁxiﬂcony, Xapriu Popkepey  mnamemy, k. Ulenepncony,
®. 0. Vaiisy u I'. By6uerta Pycci u 3a NOMOWb B YTEHHM CAMUX
KOppeKTyp Maiixkny Pabuny u 3y6uerTa; 3a LieHHOe YUacTHe B COCTaB-
JIeHHN yKazaTesiel si ocoberHo 6narojaped PoGuucony u 3yGuerTa.

BBEIEHHWE

ITO BBejIeHHE COJCPIKUT HEKOTOPBIE Npej(BapHUTeJIbHBIE NOSICHEHUS,
KOTOpble TIpeJicTaBisieTcsl Haubosee yMeCTHbIM INOMECTUTh BHauaje,
XOTsl MHOTHE W3 HUX NPHOOPETYT MOJHYI $ICHOCTb JIMIUL B CBeTe
janbpHeHero GopMajbHOTO M3J0XKeHus. UuraTeno, He 3HAKOMOMY
¢ IIpEJIMeTOM, PEKOMEH/YETCS NPOYECTh 9TO BBEJEHHUE, A 3aTeM BHOBb
BEPHYTbCS K HEMy II0CJle M3yYeHUs HeCKOJIbKUX TePBBHIX IJIaB KHHUI'H.
[loCTpOUHblE NpHMeYaHUs NPH IIePBOM YTEHUH MOTYT ObITb, KakK
NpaBujo0, GNYILIEHBL.

00. Jloruka. Ipeamer Hallero U3yyeHusl eCThb A02UKA, UIIH, TOBOPS
fojiee TOUHO, YTOOBI OTJIMYMTL ITOT MpeAMeT OT APYIMX TeOpHil H
yuyeHuii, KoTopuie (K COXKaJleHUI0) TOXKe Ha3blBajluch 3THM UMeHeM, —
PopmaabHas Ao2uKa.

O0puHO ((opmManbHas) JIOTHKA 3aHUMAETCS AHAJIM30M IIPeJIo-
JKeHMH MJIM CY)KAeHMHY M J[0Kas3aTesJbCTB®; HpU ITOM OCHOBHOE
BuuMaHue ofpamaercss Ha ¢fopmy B OTBIEUEHUHM OT CO0ePHCAHUSA
(mattery. Celyac Obi0 OBl HeNEIKO TOYHO OHpeJleJIMTh palHdue
MEKIY GOpMOH U cojiepIKaHueM, HO ero MOYKHO MOSICHUTb Ha NpUMepax.

B kauectBe Npumepa BO3bMEM CJefylollee CPaBHUTENLHO IIpO-
CTOe pacCy )<jeHue.

L. BpaTbs HOCAT ofHY M Ty >Ke pamunuro; Puyapn u Crennu —
Opatbsi; CreHaum HOCHT Qamuauio ToMCOH; CJleg0BaTellbHO,
Puyapn Hocut pamunuio TOMCOH.

B noscegHeBHOM 00HX0j€e Neppasi U3 Tpex MOCBUIOK {premisses®)
ITOro paccy»XneHusi He Oblyia Obl, BEpOATHO, SIBHO CPopMyHpOBaHa,
0 KpaiiHeil Mepe 70 TeX MNOp, [I0KA He BO3HMKJIM OBl COMHEHUsI B pa-
BUJILHOCTY DPaCCY)KAEHHUS; HO [JIA LeJlel JIOTHUeCKOro aHaju3a Bce
DOCBIIKA JIOJDKHBL OBITb CQOPMYIIMPOBAaHBl SIBHO. JTO pacCyujieHue
BepHO, TaK CKasaThb, B CHMJIy OAHOH cBOeil (opMBl, He3aBUCUMO OT
COJepIKaHMUs], HE3ABUCHMO, B YACTHOCTH, OT TOTO, MCTHHHBI JIM HJIK
JIO>KHBI B3SATHIE Camu 10 cefe MOCBUIIKKM M 3aKJwyeHue. PaccyyKneHue
MOKeT OBITH BEPHLIM HECMOTPS Ha TO, YTO YTBEPHJEHUS, U3 KOTOPHIX
0HO IIOCTPOEHO, JIOXKHBI, M KAaK pa3 TOrja, KOTAa Mbl KOHCTaTUpyeM
9Ty He3aBUCUMOCTb, Mbl M OTHEJsieM QOpMY OT COAECpIKaHHUS.

Jns1 cpaBHeHMs ¢ NPEJBIAYLIKM IPUMEPOM PACCMOTPHM ellie TAKOH.
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I1. KomriexcHble YUCHA, OTHOLIEHME KOTOpPBIX €CTh JelCTBUTENE-
HO€ MO0JIOYKUTEJIbHOE YUCIJI0, UMEKOT ONMH M TOT JKe apI'yMeHT;

i— VZ?/B M @ CyTh KOMIUIEKCHBIE YHCJIa, OTHOIIEHHE KOTOPBIX
€CTb  MOJIOXKUTENIbHOE JeHCTBUTENIbLHOE YHCII0; APTYMEHT

paBen 2m[3; crejoBarenbHo, apryment i — )/3/3 paBeH 2m/3.

IIpo paccyskpenue I1 MoxxHO cKkasaTb, uTo dopma ero cosmagaer
¢ Gopmoit paccyxpenns I, X0Ts comepyKaHue 3TUX paccyaeHuii pas-
JuYHO, U urto 11, nopobuo I, ucTuuHO B CUIly OJZHOH TOJLKO cBOel
bopmbl.

TexcTyanbHoe CXOACTBO B (OpMYIHpPOBKAxX npumepo 1 u II,
AOCTUIHYTOE, NMpaBjia, 3a CYET HEKOTODOH HeecTeCTBEHHOCTH S3bIKa,
TNONIEPKHUBALT TOXAECTBEHHOCTL UX (OpMbl. OfHAKO B 06wwieM ciyyae
TaKOM! CJIOBeCHBIH MapasjleusM He MOMKeET (mo xpaiiHeit mepe B 00bIU-
HBIX f3BIKAX) CIYI)KMTb HAJIe)KHBIM CBHETEJILCTBOM TOYK/IECTBEHHOCTH
JIOTHYeCKOA (POPMEL. JTO M MOHSTHO: BCe OOBIUHBIE SI3BLIKK Ha npoTs-
’KEHUM JUIMTEJIbHBIX MCTOPUYECKUX IIEPUOIOB Pa3BUBANUChL TOJN BJIMS-
HHEM NPAKTHYECKUX IIOTpeGHOCTEH JerkocTH OGIIEHHS, a 3TO He
BCErla COBMECTHMO C TOYHOCTBIO M HaJe)KHOCTLK) JIOFHUECKOTO aHa-
Jm3a.

JUIst MIUTICTpaluK 3TOro MpUBejeM 1Ba ClIeAyIouX npuMepa.

L. 51 Bupen moprper Jxona Yunkuca Byca®; IDkon Yunkuc
Byc ybun Aspaama JlunkonsHa; CJIeI0BATeNIbHO, S BHUJEN
noprper youidusl ABpaama JIMHKOIBHA.

Iv. S1 Bupen noprper xoro-to {somebody}; xro-To (somebody)
u300pes Tesery; Ciea0BaTeNbHO, sI BUIEN HOpTpeT u3006pe-
TaTeJs1 TeJery. ’

Paccysnienue 111 HecOMHEHHO TIPaBUIBLHO 1 NIPUTOM, [O-BULUMOMY,
B CUJy ONHOM cBoeil JOTMuecKO# (OpMBl; paccyrueHne ke IV He-
BEPHO. BHellHee s3BIKOBOE CXOICTBO STHMX JBYX paccy»ueHui oxa-
3a710Chb 00MaHYMBLIM. B naHHOM criyuyae ommbka ObICTPO 06HApPYIKHU-
BAETCS, KOrJa Mbl, He OrPaHUYMBASsICH 3THM BHEIUHUM CXOJCTBOM,
06pallaeMcsi K COJEPIKAHHIO, HO MOYKHO NIPUBECTH 6ONee TOHKUE
NpHUMepBl, Korjga 6oJiee npaBRONOA06GHA BOSMOYKHOCTb BO3HMKHOBEHUS
MEHCTBUTENILHBIX HefopasyMenuit. [lo aToi NIPUYMHE YKenaTeJbHO,
AdXKe NPAKTUYECKH HEOOXOMMMO, YIIOTPEGIATD [UIst IOTHYeCKUX Leiel

CIENHAJILHO COSIAHHBIN $I3BIK —~— (POPMAAUZ0BAHHBIL A3bIK, KAK MBI

ero OyieM HasbiBaTh, — KOTOPHIA, B NPOTHBOTIONOKHOCTE 00bIYHOMY
ABBIKY, OyneT cnejoBaTh 3a JIOTHUECKOH (opmoit u BocnpousBoAUTH
€¢ ke B YIep6 KPaTKOCTH M JIETKOCTH OGLIEHUS!, eCd 370 Oyner
HeoOxonuMo. Beenenue ocoGoro $opMaIu30BaHHOIO sA3BIKA O3HAYaeT,

*) Byc (Booth, John Wilkes) (1839—1865) — amepuxanckuii akrep, y6us-
wnii Jinekoabna. — IIpum. peo.
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ce/l0BaTebHO, IPHHSATHE U 0COO0M TEOPUU, HIIM CUCTEMBI, JIOTHYECKOTO
anaan3a. (3TO M HYKHO CUMTATh IJIABHON OTJIMUMTENLHOMN YepToit
0pMaJIM30BaHHOIO sI3blKA, a BOBCE HE TO, YTO OKA3ajoCh Y0OHLIM
3aMeHHUTb OT/JEJIbHBIMU OYKBAMU U PA3NUYHBIMU CHELHATLHLIMA CHM-
BOJAMH CJIOBA, KOTODHIE B IHUCbMEHHOCTH GOJBIIMHCTBA OGBIUHBIX
A3bIKOB  COCTABJISAIOTCS M3 MHOI'MX OYKB. JTa 3aMeHa, XOTs OHA W
fpocaeTcsl Cpasy B IJia3a, TEOPETHUECKH MeHee BayKHa.)

01. Umena. B popmanusoBaHHBE SI3BIKH MBI NIepeHeceM M3 S3bl-
KOB OOBIYHBIX OJMH LIMPOKO PacHpOCTPaHeHHBIH TaM THII BBIpa)KeHHi,
a UMEHHO cobGcmeeniHble umena {proper names). K ux YUCJy MBI OTHO-
ciM HE TOJIBKO COOCTBEHHBIE MMeHA, [0 NPOU3BOJY NMpefHA3HAYAEMEblE
AJisl HENOCPENCTBERHOTO 0003HaueHUsi Npe/iMeTa (TaKue, HaNpuMep,
KaK ,Pembpannr’”, ,,Kapakac”, »Cupuyc”, ,,Muccucunu”, »Onuccest”,
,BOCEMb”), HO M TAaKMe MMEHA, KOTOpHE 00JIaJal0T CTPOEHUEM, oTpa-
JKAIOWMM TOT Croco0, KOTOpeM OHHM 0003HAaYamT mpeametd. B Ka-
yecTBe NPUMepa JUIA UMEH BTOPOro poja BO3bMEM ,,[ISITHCOT AEBATH .
910 nms, 0063HaYalOLIee HEKOTOPOE NPOCTOE UMCI0 M MPUTOM TAKUM
cnocoboM, KOTODHI BBIPAKAETCA B  SI3LIKOBOM CTPOEHUM MMEHH:
»TIPEJIMET, ABNAIOMMIACS MATHIO COTHSAMM TITOC JeBsiTh . Eme npumep:
»aBTOp Bagepaes”. 310 nMs, 00603Hauaioniee H3BECTHOrO LOTIAH/-
CKOro mucatensi — c3pa Banbrepa Crorra. Crenupuueckuit ¢rnocod
0003HAYeHUSA TPeJMeTa, OTPAIKEHHBIH B SISHLIKOBOM CTPOEHHH 3ITOTO
UMEHH, COCTOMT B yKa3aHMM HA To, YTO NpeAMeT Hamucai Basepes.
»PoanHa PemOpannra”, ,cronmua Benenysns”, »Ky0 uHcna asa’”’
CIy)KaT JajbHeHIUMMU NpUMEPaMM MMEH 3TOr0 poja.

B o6biuHbIX sI3HIKAX He BCErja JIETKO pasiuuUTh ITH ABA pona
UMEH: C OJIHOM CTODOHBI, MMEH, KOTOPHIM HPOHM3BOJILHO NPHUIUCAHO
OmpejieleHHOe 3HAaYeHMe (B (POPMAIM30BAHHEIX SIBBIKAX MBI MX Gy/eM
Ha3pIBaTh HCXO[HBIMU COOCTBEHHBIMU UMEHAMH), U, C APYTOH CTOPOHBI,
UMEH, NOCTPOEHHBIX M3 OCMBICJIEHHBIX 3jleMeHTOB. Tax, HampuMmep,
B TpeuecKoM sisbiKe ,, Ojuiccesi” ecTb IPOU3BOHOE OT UMEHH ,, OnHCcCel”,
1 HESCHO, NMPUHANIEYKMT JIM 3Ta STUMOJIOTHS LEJMKOM HpPOLLIOMY
WK MBl I0JDKHBL CYMTATh, YTO M B COBPEMEHHOM $i3bIKe ,, Omuccest’
0bajaer cTpoeHMeM, BKIHYAIuM uMsi ,,Onucceit’”’. dra Heonpene-
JCHHOCTb YCTpaHsieTcst B (JOPMAIM30BAaHHOM SI3bIKE TeM, 4TO MpaBHJIA
KSOHCTpYHpOBaHHﬂ MMEH TOYHO (GUKCHUPYIOTCS M SIBHO HOPMYIUDPYIOTCS
(& 07).

I.L?) CHX TIOp HeT 00WenpusHaHKHO# TeOPUH cofepKaHus (meaning)
coGeTBeHHBIX MMeH. ITofpoGHOe paccMOTpeHME 3TOTO BONpOCa BbI-
Beo Obl HAC JlajieKo 3a IpeAmoJiaraeMble PAMKH KHUTH, HO BCE HKe
Heo6xonMMo, X0Ts Obl B 06IKMX YepTax, 06pHCOBaTD TEOPHI0, KOTOPYIO
MBI TIpUMEM. DTa TeOpHUsl NPHMHAJIEXKUT B OCHOBHOM dpere®,

HanGosiee Ba)KHbIM ee M0JI0)KEHUeM ABJISETCS TO, UTO COGCTBEHHOE
UMs1 BCerJa ecTh MM, IO KpailHell Mepe, Bceraa CUMTAETCS YbUM-MO
umerHem. Mpl 6yneMm roBOpuTb, YTO COGCTBEHHOE WMS 0603Havaem®,

2 2007 —
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WM Hazsléaem™, TO, YpM UMEHEM OHO siBJsieTCsl. OTHOLIEHMe MeXAY
cOOCTBEHHBIM UMEHEM M TEM, YTO OHO 00603Hauaer, OyfeT HasbBATHCS
omuoteHueM Hasvieanusa®, a Bemp?, o0003HauaemMasi 3TUM HMEHEM,
6yner HasbBaTbesi Jenomamom {denotationy, WM npeOMEMOM LMEHL.
Tak, Hanpumep, Mbl GY/eM TOBOPHMTb, UTO COGCTBEHHOE HMs ,PeM-
OpaHiT”’ 0003HauaeT, MJM Ha3biBaeT, TI'OJUIAHJCKOI0 XYNO)KHUKA
PemGpaspra, a cam oH Oy[eT HasblBaThCSl ACHOTATOM HUMEHH ,Pem-
6panar’. AHAJIOTUYHO MMSi ,,aBTOp Basepes” 0003HauaeT, MM Ha3bl-
BaeT, WIOTJAHJACKOI0 aBTOpa, a OH eCThb JEHOTAT KaK 3TOT0 MMEHH,
TaK U MMeHH ,c3p Banbrep CrOTT”.

Ha npumepax coGCTBEHHBIX HMEH, UMEIOIMX OIMH M TOT jKe Je-
HOTaT, HO B HEKOTOPOM CMbiCJIe pPasjiHuHOe COAEPIKAHHE, MOIKHO
BUJETb, UTO COAEp)KaHHe COOCTBEHHOr0 HMMEHH He WHCUYEPNBLIBAETCS
ero feHoTarom. Tak, umena ,,cop Banbrep CKOTT” U ,,aBTOp Bagepaes”
MMEIOT OJIMH M TOT )Ke JIEHOTaT, 0OTHAKO B COJEP)KaHUH NEPBOr0 MMEHH
B OTJIMUME OT BTOPOr0 BAKJIOUEHO, YTO 0003HAyaeMoe JMLO OblIO
phLIAPEM KJIM GapOHETOM, YTO OHO HOCHJIO MMs Banbrep u pamusio
CKOTT!?, B COJep)KaHUM )Ke BTOPOTo, B OTJHYUE OT MEpPBOro, 3aKJO-
yeHo, UTO HasBaHHOe NHUIO Hanucano Bagepaes®. Ilnsi Toro uro0sl
ellie pesue BHISIBUTH PasjiMuMe B COJIEPIKAHUM [IBYX PacCMaTpPUBAEMBIX
MMeH, 3aMeTHM, YTO eCJIM [BA WMEeHU SIBISIIOTCA CUHOHUMAMU (HMET
BO BCeX OTHOILEHHUSIX OJHO M TO Ke COJAEPIKaHMe), TO BCErHa MOXKHO
O7HO 3aMEHHTb JPYTMM, He MeHsia cojiep)KaHusi weyoro. OjxHaxo
npejuioKeHust ,,c3p Basbrep CKOTT sBJsieTcst aBTOPOM Basepaes”
u ,,cap Banprep CKOTT siBiisieTcst capoM BasibTepom CKOTTOM™ MMEIOT
COBEPLIEHHO pa3MyHOE COAEPIKAaHMe: TepBoe MNpeIOKeHHe C€o00-
IaeT Ba)KHBIA (aKT JUTepaTypHOH MCTOPMM, HA KOTOpHI BO BTOPOM
HeT HUKAKOro HameKa. OTO pasJjiduue B COAEPIKAHUU MOXKET B HEKOTO-
PHIX CIyYasx NPHUBECTH K HApYLIEHHI0 HCTHHHOCTM NpU 3aMeHe
ofHOro MeHU Apyrum!. Tak, Hampumep, BepHo, uTo ,[eopr IV ont-
HAXCIBL XOTEJ] y3HaTh, sBsiercst Ju CKOTT aBTopom Basepsres”, u
NI0)KHO, OyaTo OBl ,,[eopr IV ofHaXK/BI XOTEJ y3HATh, SIBJISIETCS JH
CroTt CrOTTOM 1%,

[ToaToMy Mbl NpHUIKIIEM Ka)XAOMy COOCTBEHHOMY WUMEHHM, IOMMUMO
[eHOTaTa, elle APYTOd POX COLEPIKAHHST — €ro CMbica {sense'®) u
fyieM, K NpUMepy, TOBOPHUTb, UTO ,,c3p BasbTep CkoTT” M ,,aBTOpP
Basepaes” MMEIOT OAMH M TOT >Ke JIEHOTAT, HO Pa3UyHbIH cmplc®.
I'py6o rosopsi, CMBICJI — 3TO TO, 4TO ObiBaeT YCBOEHO, KOT/A MOHSATO
UMA®, TaK Y4TO BO3MO)KHO TOHMMATL CMBICJI MMEHU, HHYEro He 3Has
0 €ro JieHoTaTe, KpoOMe TOr0, UTO OH OIpeJeJIisiercsi 3TUM CMBICJIOM.
B yacTHOCTH, A8 TOT0 YTOOB BOIpOC ,,sIBJsieTC Ju C3p Banbrep
CKOTT aBTOpOM Basepaes” Gbin pasymHOM mpocbGoit 0 HOBOH MHGOp-

* B moMIHHHHKe Jaliee cleayeT (MPHBOAUM B nepeBofe): ,, M siBIsIeTCS NaXKe
eIMHCTBEHHEIM aBTOPOM BBUAY ONpejeNeHHoro apruiisi <,,aBTop BoBepies” —
Ho-aHTNMHCKY , the author of Waverly”> u Toro ofCcTOsITebCTBA, UTO 9Ta pasa
BBefleHa Kak co0cTBeHHoe ums™”. — Ilpum. nepes.
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Maluy, HY>KHO, 4T00bl CHpaluMBalOIIMi NMOHMUMAll CMBICT MMeH ,,c3p
Banptep CKOTT” W ,,aBTOp Basepses” u He Obll ocBejomieH 06 ux
[eHOTaTaX JNOCTATOYHO JUIsi TOrO, UTOObl C YBEPEHHOCTBIO OTOXMe-
CTBUTb HX.

Mpul GyjeM roBOPHUTL, YTO UM#A 0003HQuaem, WA Ha3ssleaem, CBO
JeHOTAT U 6bpancaent ero CMBICT'®. MBI MO)KeM CKasaThb U KOpOUe,
yTo0 UMS UMeem JaHHBIA NeHOTaT W uMmeem JaHHBIA CMbICA. O CMBICIE
Mbl TOBODHM, YTO OH onpedeasiem NEHOTAT UJIM YTO OH eCThb KoHyenm'?
3TOr0 JEeHOTaTa.

B ORHOM WJM PasiMUYHLIX SI3BIKAX DA3JMYHBIE MMEHa MOIYT OBITH
CHHOHUMAMHU M BEIDAYKATh OJMH U TOT JKe CMBICJI, UM KOHLENT. C npy-
roif CTOPOHBLI, OJHO HMs B pa3JIMUHBIX SI3BIKAX UJM Aa)Ke B OJXHOM
g3plKe (IPH OMOHMMUK) MOYKeT BBIDAYKATb pasHblii CMbICH. [loaTomy
MBI TTpeJicTaBisieM cebe KoHyenmsl AMEIOIUMU HesI3BIKOBYI0 IPUPORYL?.
Mpbl fl@)Ke TOTOBBI JONYCTUTh CYIeCTBOBAaHME KOHLENTOB TaKUX
Benleil, KOTOPLIE He UMEIOT MMEeHM HU B OfTHOM U3 HBIHE CYIECTBYIOIUX
A3BIKOB. HO KayKAbi KOHLENT HeKOTOPO# BelM eCTh UM, 110 KpaliHeR
Mepe, MOYKeT ObITh CMBICJIOM HEKOTOPOr0 ee MMeHH B HeKOTOPOM (ObiTh
MOYKeT, TOJbKO MBICIUMOM) SI3BIKE.

Mbl J10JDKHBl IIPU3HATL BO3SMOXKHBIM CYILECTBOBaHHE KOHLENTOB,
KOTOpBIE He SIBJIAKTCS KOHLENTaMU HUKAaK0il peanbHO CymlecTBYloLlei
BEld, M CYWEeCTBOBAHME MMEH, KOTOpble BLIPa)KaIOT CMBICJ, HO He
MMeIT peHoTarta. TakWe mmeHa (UM, IO KpalHed Mepe, MMeHa, Jo-
NyCKAIOIe COOTBETCTBYIOLIYI0 JIOCTATOYHO NPAaBRONOAOOHYI0 HMHTEp-
IpeTalMI0) CYIEeCTBYIOT B GOJBIIMHCTBE OOBIYHBIX SI3BIKOB: HaIlpUMep
»llerac”® — koponb, npabuBmmuii Bo Ppanuuu B 1905 rony”. Ho,
Kak samerusn Ppere, npu TNOCTpoeHHM (GOPMANU30BAHHOTO $I3BIKA
MO>KHO K30e)KaTb BBeJeHHUs NOA0OHBIX MMeH!® U yacTo 3To JAeiicTBU-
TeJILHO YI00HO CleNarh.

Mul Gysiem mpepnonarath, yto IMOJIHOE HOHHUMAaHUE SI3bIKA Tpebyer
3HaHHUs CMBICJIOB BCEX CJIOB s3bIKa, HO He TpeOyeT 00s513aTeNbHOTO
SHAHHUS TOro, KaKWe CMBICIBI ONMpeJesIsiioT OAMH K TOT )Ke NEHOTAT,
WIK Ja)Ke TOro, KaKue CMBbICIBl BOOOINE ONpefelsioT KaKoH-audo
HEeHOTaT.

Bo BesikoM x0powmo MOCTpOeHHOM sI3BIKE Kayka0e HMsi JOJDKHO
Ob110 GBI, KOHEUHO, HMETh TOYHO OJMH CMBICH, M MBI HAMEpEHBI ofecme-
UHTL 9Ty 0fHO3HAYHOCTL B (QOPMANIM30BAHHEIX SI3HIKAX. B 0O6bIUHBEIX
ge SIBBIKAX J1eJ10 OOCTOMT BOBCe He TaK. B YaCTHOCTH, KaK OTMETHUI
Hel?“ere,eB .(?’?bl‘.{HbIX ASBIKAX, KAK NIpaBUJIO, HAPSRY C npambim {ordinary,
obl} gu eWo nlich) ynotpebneHueM HMeHH BO3MOXKHO CILE U KOCBEHHOE
N gbm, HeM. ungeradey, KOTHa jeHOTATOM HMEHM CTAHOBUTCS TO,

0 CMBICJIOM IIpM OpPSIMOM YIOTpeOJICHHH HMEHU?Y.
(o0 Bpinnonaraﬂ OJIHO3HAYHOCTL B yNOTpedJeHuu MMEH AOCTUTHYTOH
o SaOHe‘IHOM cueTe noTpefyeT 0TKa3a OT KOCBEHHOI'0 y0TpelieHUs
CUET BBeJIEHUs CHeLMaNbHBIX MMEH JUlsi 0003HaUeHUsT CMBICIIA,

BHI
2*pfﬂ*weMoro npyruMn umeHamu®?), mpl BmecTe ¢ dpere chesnaem
-1



20 Bgedenue

crefyIoWKe JONYIIeHUs] 0 COCTABHBIX HMEHAX, SIBIISIOIMMXCS S3BIKO-
BHIMM KOHCTPYKUMSMH M COJEP)KAliMX /pyrue MMeHa B KauecTBe
cocTaBJSAIMMX yacTeif: (1) CMBICJI COCTaBHOTO HMEHU HEe MeEHseTcs,
€CJIM OJIHO U3 BXOJSIIIAX B Hero COCTABJIAIOUINX MMEH 3aMEHUTh APYyTruM
C TeM )Ke, YTO y 3aMEHsEMOro, CMBICJIOM; (2) JeHOTAT COCTaBHOI'O
HMEHH He MeEHsleTcs, eClM OJHO U3 BXOJSINMX B HEro COCTaBNSIOUINX
¥MEH 3aMEHWTb JAPYLMM C TEM )Ke, UTO Yy 3aMeHsieMOro, JIeHOTaTOM
(XOTsi CMBICIT MOYKET U U3MEHUTHCS)?™.

Mbl cpejiaeM SIBHO TakKKe cliefywoliee AOMYlieHHe, HMelolleecs
y dpere, KoTopoe, Mo06HO (1) ¥ (2), Obi0 HESBHBIM B IpejiecTBY0-
memM paccMoTpeHuu: (3) eciid MMsi UMeeT NEHOTAT, TO 3TOT JIEHOTaT
ecmb PyHKYUA CMBICTA HMEHH (CM. HIDKe § 03), T. e. eciu JaH CMbICT,
TO STUM OIpeJesisieTcsl CYLeCTBOBaHME W €JMHCTBEHHOCTb JeHOTaTa,
XOTS1 OH 1 He 0053aTeJIbHO JO/DKeH ObITh U3BECTEH KaXKOMy SHAKLeMy
CMBICTL.

02. KoHcTaHThl M nepemMeHHbie.Y B MaremaTuke NPHHSTO Hasbl-
BaTh COGCTBEHHBIE MMeHA YHCeJ KOHCmaHmamu. Mbl mepeHeceM aTOT
TepmuH B (OpPManU30BaHHBIE SISBIKM, He OrPaHUYMBAS €ro, OIHAKO,
YUCHaMK: TepMUH KoHcmarma OyfeT CHHOHMMOM JJISl BBIPA)KeHHUsI
,, COOCMBeHHoe UMA, UMeree OeHomam’.

Ho Tepmun xoxcmanma OyAET 4acTo YNOTPeOJATLCS W HPU TI0-
CTPOEHMHU HEUHTEePIPeTUPOBAHHBIX HUCUMCIEHUH (JIOTUCTHUECKUX CHCTEM
B cmbicsie § 07); KOTla HEKOTOPhie CHMBOJIBI U BbIDA)KEHHMsI OYyIyT Bbl-
JeNISIThCSl B KaueCTBE KOHCTAHT eIMHCTBEHHO JJIAl TOro, uTOOBl pac-
CMaTpHUBaTh MX OTHAEJBbHO OT OCTaJIbHBIX NMpPH 33 aHUM NPABUJ HUCYHUC-
neHusl. B peHCTBUTENLHOCTH CHMMBOJIBI MJIM BBIPA>KEHMS, BhIJ€/IeHHbIE
TakuM 06pasoM B KauecTBe KOHCTaHT, OyAyT OOBIUHO OKa3bIBATHCS
cOOCTBEHHBIMU MIMEHAMM (MMEIOLMMU JEHOTAT) XOTs Obl B OJIHO# M3
BO3MO)XHBIX HMHTEpIOpeTalMii MCUMCIIeHHs.

Kax ¥ 00BLIUHO B MaTeMaTHKe, nepeMernasn ectb CAMBOJ, COJEprKa-
HHe KOTODOTO COBIAJaeT C COAep)KaHHeM COGCTBEHHOIO MMEHH, WIH
KOHCTaHTBl, 34 MCKJIIOUEHHEM JIMIIb TOTO, YTO €JMHCTBEHHBIH NeHOTaT
KOHCTaHTBI 3aMeHeH 3JleCb BO3MOYKHOCTbIO Pa3JIMYHBIX 3HQUeHul
nepemMeHHo.

Tak Kak 06bLYHO HeoOXOAUMO OIpaHMUYMBATL 3HAUEHMsI, KOTODLIE
MO)KeT PMHMMATh IepeMeHHas, TO Mbl Oyj1eM CYMTATh, UTO C MepeMeH-
HOM cBs3aHa Hemycrast 004acmb ee BO3MOXKHBIX 3HaueHud. TlosTomy
K COJepP)KAHHUIO TIepeMeHHOR OTHOCHTCS B HEKOTOPOM CMBICTIE U COAep-
’aHue COGCTBEHHOTO MMEHH 006JIacTH ee 3HayeHMH>¥. OxHaKo mepe-
MEHHYIO HeJb3sl OTOXKJECTBISATh C COGCTBEHHBIM MMeHeM ofJacTu ee
3HaUeHH#, TaK KaK MEeXAY HX COJEPIKaHMsIMH HMEKTCS M pasJu-
yps?®,

Uro TaKoe IlepeMeHHasl, BLISICHSIETCS Jierye BCero, ecjid NpubernyThb
K PacCMOTPEHHUI0 COCTABHBIX WMeH, KOTOPBIE COAEPYKAT APYrue MMeHa
B KayecTBe COCTABJISIIOLIMX yacTeil. [lycTh B TAKOM UMeWLileM J€HOTAT
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cOCTABHOM HMMEHH OJHO MJIM HECKOJIbKO (He 00s13aTesIbHO BCe) BXOXK-
jeHust Kal(voro-nnﬁo COCTABJISIIOIIETO HMEHM 3aMeHeHbl HeKOTOpOH
nepeMeHHOH, cxakeM X. Uto0bl M3bearb YCNOXKHEHUH, JOMyCTHM,
yT0 MHBIX BXOXKJHUH X He HMeeT?® U YTO IeHOTaT 3aMEHSIeMOr0 MMEHH
BXO/AT B 00JacTh 3HaueHu# mepeMeHHON x. Buipa)keHue, nonyyaemoe
43 COCTAaBHOTO MMEHH NPU TaKOH 3aMeHe OJHOr0 U3 COCTABJISIOIIMX
MMeH Ha MepeMeHHYIo, Mbl 6yaeM HasbBaThb opmoil®®. Jlns KaKaoro
yiu, TI0 KpaliHeidl mepe, JUlsd HEKOTOPbIX 3HAa4YeHMH MepeMeHHOW Xx u3
oG7acTd ee 3HaUeHHWH Tawkass opMa MMeeT, UM NPUHUMAET, KAK0e-TO
anquertie. 3HaueHHeM GOPMBI sl HEKOTOPOr0 3HAYEHHUS IIEPEMEHHOM X
qBNAETCS JEHOTAT TOTO BBIPAXKEHHs, KOTOPOE IOJIYYAETCS U3 (QOPMBI
mpu TIOJCTAHOBKE MMEHH J@HHOI0 3HAaueHHMsI HePEeMeHHOH X BMeCTO
pcex ee BXOXKJeHHH B (opmy. (Ecan rxke monyuaiomeecsi Nnpu 3TOM
BRIp@)KEHME He MMeeT NeHOTaTa, TO JUIA JaHHOTO 3HAueHus X ¢popma
3HAUEHUS] He MMeeT.)*?

[lepemeHHasl, BXOAAWas B Belpa)kKeHue (GOpPMY) TOJIbKO YTO ONU-
CAHHBIM 00pasoM, HaswiBaeTcst c60600HOI nepemeHHoI?® 3TOro BHIpa-
eHust (GQpMbl).

Tenmepb MNpeANoJIO)KMM, YTO COCTABHOE MMs, HMelllee JIEHOTaT,
COJIEPIKUT JBA COCTABJIAIOIMX UMEHHM, U3 KOTOPBIX HU OTHO He SIBJISIETCS
YacTbIO JPYToro, ¥ NMycTb OJHO HJIKM HeCKOJILKO (He 00si3aTeJIbHO BCe)
BXOM(IEHUST KaXKAOTO U3 9THX COCTABJAWINUX MMEH 3aMeHeHH Iepe-
MeHHBIMH, CKa)KeM X M Y COOTBeTCTBeHHOo. [IJsl NPOCTOTHl OyAeM CuM-
TaTh, YTO MepeMeHHble X U Y He BXOJST B MCXOJHOE COCTaBHOE MMSI K
yr0 B 0fJAacTH 3HAaYeHHH ITUX MEepPeMEHHBIX BXOJSAT COOTBETCTBEHHO
IEHOTATbl TeX COCTABJIAIOWMX MMEH, KOTODble 33MEHSIOTCS JTUMU
nepemMeHHBIMY. BhipajkKenue, nosyuaroiieecsi Ipu TaKOH MOACTAHOBKE,
Ha3pIBaeTCsl opMoil C ABYMS C80000HbIMU nepementbimu x U y. Jns
ONpefieIeHHbIX Nap 3HaYeHUHl X M y, B3SITHIX COOTBETCTBEHHO M3 HX
o6nacreit 3nayeHuni, hopma umeer, UM IPpUHUMAET, HEKOTOPOE 3HAUEHLE.
3uavenne GoOpmbl AN JaHHBLIX 3HAUEHMH X M Yy — 9TO TO >Ke camoe,
UTO AEHOTAT TOI'0 BBIPAYKEHHS, KOTOpOe IOoJyuaercss us GOPMBI NPH
NOJCTaHOBKe B Hee MMeH [AaHHBIX 3HAYEHMH X K ) COOTBETCTBEHHO
BMecTo Bcex MX BXO)Kuenuif. (Ecnm jKe mosyyaemoe Takum 00pasom
BbIpa)KeHHe He MMeeT JeHO0Tarta, To /IS JaHHBIX 3HaUeHMH X u y dopma
HE umeeT 3HaYCHUS.)

Temxe myTeM MOI'yT ObITh IOTYYEHBI HOPMBI TPEX, UETHIPEX K 60JIb-
liero yyucna nepeMeHHbIX. Ecau GopMa CONEPIKUT OIHY-eIUHCTBEHHY IO
CBOOOAHYI0 TepeMeHHYI0, TO Mbl OyjeM Ha3blBaTb €e CUHRYAAPHOLI
{singulary®®y, ecnu TOUHO JiBe — OUHAPHOL, €CIIU TPU — MEPHAPHOL
U T. 1. dopma, cofepykamasi ToUHO n CBOOOAHBIX TNEpeMEHHBIX, eCThb
n-aprasn popma.:

e dopmpr GyayT HasBIBATLCS PAGHOCUALHBIMU, €CIIM OHHM COTJIa-
COBaHpl 110 3HAYeHHUW [JIsi JHOGOro pacnpe/esieHHst 3HaueHuil IO
CBOGOHBLIM mepeMeHHBIM, T. €. eCJM st Jo6oro pacrpejeseHus
SHavenuit no cBOGOJHBIM MEPEMEHHBIM 3TH GOPMBI JKHOO TMPUHHUMAKOT
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OJIHO M TO )Ke 3HaueHue, mbo 06e He uMeloT 3HaueHus1. (Tak Kak aTu
nBe (GOpMbl MOIYT MMETb M DAasNIMuHble CBOGOAHBIE NEpeMeHHBle, TO
HY)KHO O0'BeJJUHUTb BCE NepeMeHHBbIe, HMeIIUUe CBOGOMHBIE BXOM/Ie-
HUsA XOTA bl B OHY M3 OPM, N pAacCMATPUBATH BCEBOSMOXKHBIE PaC-
npejeneHnst 3HAYeHHH I10 9TOH COBOKYIIHOCTM IepeMeHHbIX. Eciu
3HaueHust GOpM NPH BTOM OKASHIBANTCS COITIACOBAHHBIMA, TO (OPMBI
Ha3bIBAIOTCA  PABHOCHJIbHBIMU.) (POpPMa Ha3BIBAETCSI PAGHOCUALHOL
KOHCTaHTE, €CIIM NPK J000M 33aaHUU 3HAYEHHH ee CBOGOIHBIX mepe-
MEHHLIX €¢ 3HaUeHUE COBNAJAET ¢ ACHOTATOM KOHCTAHTEHL [{Be KOHCTAH-
Tbl HAa3bIBAIOTCA PAGHOCUALHBIMU, €CJIM OHU UMEIOT OJHMH U TOT )Ke Jie-
HOTAT.

Hcnonbayst monsithe paBHOCUILHOCTH, MBI MOYKEM K AONYyLeHHSIM
(1)—(3) nByx mocneannx a6sauer § 01 106aBuTL euwle yeTBepTOE aomny-
IHeHHE, UK ,IDUHLUN COMIEPIKAHUS”, KOTOPOE SIBJISIETCSI PACHPOCTpa-
HeHneM (2) Ha ciyuait dopm: (4) eciu B cOCTaBHOW KOHCTAHTE HIIU
$opMe 3aMeHHTL BXOJAIIYI0 B Hee COCTABJISIONLYIO KOHCTaHTy MIH

Gopmy Ha JpYrymo, paBHOCHJbHYIO ¢ Hell, TO NoJIyyamliascs npu
9TOM COCTaBHAasl KOHCTAHTA WM (POpMa PaBHOCHILHA MCXOMHOHSY.
3HaueHue ITOr0 NPHUHLUNA CTAHeT SiICHee B CBSI3H C yrnorpebueHuem
OHEPATOPOB M CBASAHHBEIX IEPeMEHHBIX, KOTOpOe GY/eT pacCMOTpeHo
B § 06. Ha aror mpunnum, nogo6uo (2), nauo CMOTpeTh KaK Ha YacTh
HAWMX Pa3bsICHEHUH OTHOWIEHUS HA3BIBAHHS U HO3TOMY KaK Ha YacTh
TEOPUH COMEPIKAHUS. :

Kax u B cayuae roncmanmel, Mpl GyaeM ynoTpeGNATL TepMUHbBI
nepeMentas u Gopma Tpu MOCTPOEHUN HEUHTEPIPETUPOBAHHBIX HC-
UMCJIEHUH, BBOJISI MX CELMabHBIMK ONIPE/IeIeHUSIMU JUTSE KaXKI0ro Ta-
KOro HCUHCJIEHUS, B CBA3H C KOTODBIM OHM I0JDKHKL Oy 1y T yIIOTPEGIATHCSI.
OGBIYHO MMEHHO BBIj(eJICHHbIE TAKUM 06Pa30M CHMBOJIBI M BLIpaYKeHusi
OyIyT mepeMeHHBIMM ¥ (OpMaMi B Haliem TPE)KHEM CMBICJIE B OHOM
M3 I'JIABHBIX MHTEpHpeTalni MCUMCIEHUs KaK s3biKka (em. § 07).

Hy>xHo 0c060 moauepKuyTh, YTO mepeMeHHasi, B HaileM ynoTpe6-
JIeHUH 3TOTO TEPMUHA, €CTb ONPEIeJIeHHOI0 pojia CUMBOIY, a He Belb
(HampuMmep, YMCII0), KOTOPYIO ITOT CHMBOJI 0603HAUYAET WM KaK-u60
MHaue yKasblBaeT. MaTeMaTUKu TOBOPST O ,,IePEMEHHBIX JeHCTBUTEIb-
HBIX UHCJIAX'' WM Yalle 0 ,TlepPeMeHHbIX BeJMUMHAX'’, HO 9TH BhIpa-
KEHMS, BUAMMO, Jiyulle He IOHUMATb OyKBasibHO. Ppere’? yGenu-
TeJIbHO CcHOPMYIMPOBaAJ BO3PAXKEHUsI IPOTUB MALH, COTJIACHO KOTOpO#
AeHCTBUTENbHEIE YMCHA JOJDKHEL ObITh NOJpasjieNlenbl Ha Ba KJacea,
MM COpTa: ,,MIOCTOSIHHBIE JIeHCTBUTENIbHBIE YUCNa” U ,llepeMeHHble
AIeHCTBUTEIbHBIE YUCTIa” — M UX He3aYeM IOBTOPATH 37ech®® . Bo BCAKOM
Clydae, HHKOI/la elle HA 9TOW OCHOBe He ObUla IIOCTPOEHA YIOBJie-
TBOPUTEJIbHAST TEOPUSL, M HeJIETKO NPEeJCTaBUTL cefe, KAK 3TO MOMCHO
Ob10 6Bl CENATD.

MaTemaTuyeckast TeOpUST HeHCTBHTENBHBIX UHCEJ npeAcTaBaser coboif
YAOGHBEI# HCTOYHHK MPHMEpPOB B X0poIio paspaGoTaHHOH cucTeMe 0003HAYEHHIT?S),
O6pawasice K 3To#t Teopuu st HWIUNOCTPALMY PacCMOTPEHHOrO MaTepuaja, IpH-
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pefieM B Kavecrse NMPHUMEPOB KOHCTAHT CHeRYIOINHE AeCATb Bblpa)KeHPlﬁZ

1 1 1 —441 4 e 7 sin (a/7)
— ey 8 — 5y ————— det efe—e0, — —y ———

27 27 45 2x w7

[Iyctb OGMACTBIO 3HAUEHNH MepeMeHHBIX X M ¥ OynyT AelicTBUTENbHEIE qHCJ;S,
4 00JACTBIO 3HAUEHU NEPEMEHHBIX M, N, r — MOJIOKUTENbHBIE lesbie Yucna’®.
CreAyiolliie BRIDAXKEHHST JAIT MpUMepbl hopm:

0,

1 1 1 1 —4+1 .
—_——, = —, — s ————————  4¢% xe¥, x%,
y} y’ x’ 2x’ 4x 2
X r sin x sinr,
x—x,n-n,——~2x,—-—2r, X ’ r
—m 1
yex, — y,____r_,i_____-l__.
xy xr mn

dopMBL TIEPBBHIX ABYX CTPOK CHHTYJSIPHBI, TaK KAK KaXAash COAEPIKHT OLHY

cBOGOAHYIO IePEMEHHYIO ¥, X, N UK r. GOPMBI TPeTheil CTPOKH GHHAPHEI, TaK KaK

IepBHIE /IBE U3 HUX COJAEPYKAT B KayeCTBe CBOOO/HBIX NEPEMEHHBIX X H Y, TPETHS X

U r, ueTBepTasi x U m39),
KoHcTan b

’ 1 " 1 —4 41

T 2a 4n

He TOYK/ECTBEHHBI, 0JHAKO OHM PABHOCHJILHHI, TaK KaK 0003HAYaIOT OAHO U TO Ke
4uc10®?). AHAJIOTHYHO 9TOMY KOHCTaHTH ¢ — e u O XO0Tsl U He TO)*(lIECT%eHHbI,
HO DABHOCHALHB, TAK KAK TOXKACCTBEHHBI umcna e — e ¥ 0. Tak >xe obcTouT
mesno ¢ — mf2n u —1f,."

Ecau x npuHUMaeT 3HaueHue 0, To Gopma xe* npunumaer sHayeHHe O. (311ec;,
KOHEYHO, MMeeTCs1 B BUAY uHcio 0, a He joHcTaHTa 0, TaK 4ro CToJb x;e npauax/mrz1 (;
fyzeT cKasaTh, 4TO €CAM X IpHHMMAaeT 3Hayenue O, To ¢opma xe npuﬂ;am e
3HAYEHUE e — ¢, WJIM YTO eCJIU X NPUHUMAET 3HaUeHUe e — 5, To hopma xe n{w{-
HumaeT 3HaveHHe O 1 T. A.) I1pn 3Hauenuu 1 st x hopma xe* umeet sHauenne le-.
Ipu sHaueHnH 4 1Jist X 3HAYeHHE ToH )Ke POPMBI eCTh 4et — NeHCTBUTENILHOE qucg(/)l,
IV KOTOPOTO He Okasajoch Gosiee MPocToro o0meynoTpeOUTeNbHOIO HMe "

®opma ye* npy 3HaueHUAX O 1 4 17151 X M Y COOTBETCTBEHHO UMEET 3HAUEHNE 4;
npu sHavenusx 1 ¥ 1 Ans1 x ¥ Y oHA MMeeT 3HauyeHHe lel, Wiy, YTO TO XKe camoe,
3HaueHUe e.

EciM x U y NpUHAMAIOT COOTBETCTBEHHO 3HAUEHHUs e U 2, To dopma — y/xy
NpHHUMaeT 3HaYeHHe — 1/e. TIpu 3HAUeHUsIX e M e AJI1 X U Y OH& CHOBA npl;ll}:l;l-
Maer 3HayeHHe — l/e. TIpu 3HaueHusx e u O nm(a) x ug OHa He UMeeT 3HAYeHUs,
TaK KakK He CYLIeCTBYeT yacTHoro ot jejieHust O Ha O. )

Ipu 3HaveHUsix e U 2 JUI X U r COOTBETCTBEHHO (opma — r/xr MmeeT 3HA
UeHne — 1/e. Ho npy 3HaYeHUsAX e W e JUIST X M I' OHA 3HAYEHNST HE MMEET, gg;mg
YT0 ¢ He BXONUT B 00J1acTh 3HAUeHWI! NepemeHHOH r (¢ He sIBJIAETCA O
BO3MOYKHBIX 3HAYeHUI AJs r).

Dopmbt

1 u 1 —-441
T2 4x

DaBHOCHABHH, TaK KaK 00e OHH He MMeIOT 3HAUeHHUs NpPU 3Hadenuu O pus xln
UMeloT ofHO M TO JKe 3HAUeHHMe IIPH BCEX OCTAJIbHBIX 3HAYEHUSX X. CDopré) — 1/x
W — y/xy He pPaBHOCHUJIBHBI, TAK KaK OHYM He COIVIACOBAHBI IIPH 3Ha4YeHHW U 1ist y
(ecsiu 3Havenne x He ecTb 0), GOPMBI e — 1/x U — r/Xr PaBHOCHJIbHBL -

Qopmbl — 1/y U — 1/x He PaBHOCHJALHBI, TAK KaK OHH He COTJIACOBAHHI,
Hanpumep, Aas 3HayeHHit 1| U 2 MepeMeHHBIX X H Y COOTBETCTBEHHOQ,
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BDopMB X — X U 1 — n o0e PaBHOCHIBHB KOHCTaHTe 0%8) U mo3aTomy paBHo-

CUNBHBI APYT ADPYIY.

@®opMBl — X/2X ¥ — r[2r He PaBHOCHJbHBI, TAK KAK OHH He COIJacOBaHBI
npH 3Hadenud O 17151 x. Bropast dopma B oT/IHuMe OT MepBoi COBNAJaeT ¢ KOHCTaH-
TOH, a UMeHHO ¢ —1/,

03. ®yHKuMH. PyHKyuel, WM TOYHee, 0OHOHAYHOU CUHEyAAPHOIL
@ynryueti, Mbl 6y/ieM Ha3bIBaThb ONepaLuIo®®, KoTopasi, OYAy4YU NpuMe-
HeHa K 4eMy-TO KaK K apeymermy, 1aeT HeKOTOPYIO Belllb B KauecTBe
3HaueHus QYHKUMH 044 AaHHOTO aprymeHTta. He TpeGyercsi, urobwl
(GyHkuust OblIa NpUMeHMMa K JII000H BO3MOXKHOM BellM KaK K apry-
MEHTY; HanpoTHB, B NMPUPOJE BCAKOH QYHKUMM CKOpee JIEXKUT CBOMH-
CTBO OBITH NPMMEHMMOM JIMIIL K HEKOTODHIM BellaM M, Oyayuu npume-
HEHHOM K O/IHOM U3 HMX KaK K apIr'yMeHTY, JaBaTh HEKOTOPOE 3HaueHHe.
Bew, K KOTOpHIM QYHKIHKS NPUMEHHMA, COCTABISIOT 06.1acmb onpe-
Oenenus (QYHKUMHM, a 3HAYeHUS] COCTABISWT o004acmb 3HAUeHUil
(pynxumu. Cama OQYHKUMS COCTOMT B ONpeNeNIeHHH HEeKOTOpOro
3HAUEHHUs JUIST KKJ0T0 aprymeHTa M3 00JacTH ompejesieHust QyHK-
Huus?,

YUro Kacaercsi 9KBUBAJIEHTHOCTH, WJIM TOXKIECTBEHHOCTH, QYHKIU,
TO Mbl IIPHMEM cOrJiauieHue, 00bIYHOE B MaTeMaTHKe, a UMEHHO: (pYHK-
LUUH [MONCOCHIBEHHBI, €CIM OHM MMEIOT OfHY M TY JKe 006JacTb ompe-
HCJIeHHs1 M JUIST KQ)KIOI'0 apryMmeHrta U3 3T0il 06yacT¥ MMEIOT OJIHO H
TO )Ke 3HaueHue. VIHpiMu CI10BaMu, Mbl yOTpeGIIsieM TePMUH ,, Gy HKLMSA"
B TOM CMbICJIe, B KOTOPOM OOBIYHO yNOTpeGJsieTcsl TepMUH omobpa-
acerue (QyHKuusi B o6bemHom cmeicne (function in extension)). Eciu
Cr0co0, KOTOpHIM (QYHKUHMS ONpejesisieT 3HAUEHUs JJISI CBOMX apry-
MEHTOB, USMEHEH TakKuM o06pasom, 4TO He MeHsleTcsi HH  06J1acTb
ompejiesieHusl QyHKLUY, HU 3HayeHHe GyHKLUMH ISt JH060ro aprymenra
M3 3TOM 00J1aCTH, TO GYHKLMS OCTAETCS TOM YKe camoif, XOTsi COOTBeT-
CTBYIOIMIA Konyenm (fyHxyuu, UaK KOHLENT, ONpefeSIoIui Gy HKUMIO
(B cmpicrie § O1), npu 9TOM M MeHsIeTCSI.

Mol Gynem roBopuTh 0 GYHKUMH, omobpaxcaiowell Hexomopblil
Kaacc 6 HeKomopell Kaacc, uMest B BHLY (GyHKLMIO, obnacTb ompene-
JIeHUs1 KOTOPO ecTh MepBhIi Klacc U Bce 3HAUEHHUsT KOTOPOH Jeykar
BO BTOPOM KJjacce (XOTsl BTOPOM Kjacc MOXKeT ObITb M INMpe, ueMm
obyacTe 3Hauenuit QyHKuUUR).

Jlist Toro 4ro0el 0003HAUNTL 3HAYEHME HEKOTOPON (GYHKUMM HJIst
HEKOTOPOro aprymenta, 00bIYHO NULIYT UMS 3TON GYHKUHHU U NP UITHCHI-
BAIOT K HEMYy CIIpaBa MMsl apryMeHTa, B3sToe B cKOOKH. To yKe camoe
obo3Hauenve NpPUMEHsIeTCsl, KOHeuHO (mufatis mutandis {c coOT-
BETCTBYIOIMMHM H3MEHEHMSIMH)), ¢ 3aMEHON OJHOr0 MJIKM 000MX HMeH
Ha nepeMeHHYy10 unu gopmy. Tak, eciu f — GyHKUMSs, a X MPUHALIe-
KUT K 00Js1acTy onpesiesienust GyHKUUHM f, TO f(X) ecTb 3HaUCHHE PYHK-
uuy [ p1s aprymenTa x 40,

9T0 — 00biuHOE 0G03HAUeHNe IPUMEHEHHs] PYHKLMA K apryMenTy,
¥ Mbl 4acTo 6ynem MCHOJb30BaTh ero. OAHAKO B HEKOTOPBIX Clydasix
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cm. rnaBy X) Ham Oyjer yjaoGHee BMAOM3MEHMTb 3TO 0003HaueHHe,
pHaue pacrnosioXKuB CKOOKU. Eciu [ ecTb QyHKIHMA M X OTHOCHTCA
K 0071aCTH ee OMpejesieHus], TO BU0M3MeHeHHoe 0603Hauenue 3Haye-
Hus QYHKUMHA [ JUIsl apryMeHTta X ecTh (fx).

JIo cuxX mOp Mbl PacCMaTPUBAJIA TOJILKO 00HO3HAUHble CUHRYAAp-
nele PyHkyuu (X ynorpeGisiin CloBO ,,QYHKUMS B ITOM CMBICTE).
B 3T0#f KHUI'e Mbl MHOTO3HauHble GyHKUMH*Y He OyjeM paccmaTpuBaTh
poofile, ¥ uUTarTeNb BCerja J0JDKeH MOHMMAThb CJI0BO ,,(pyHKIuA”
KaK ,0JHO3HauyHas ¢yHxuusa’. OaHaKo ¢yHKUMHM GoJee UeM OJHOrO
aprymenta OyayT ceifuac pacCMOTpPEHBI.

Bunapnas @gyHxyua, una @ynkyus 06yx apeymenmos?®, xapax-
TepU3yeTCsl TeM, YTO OHA NMPUMEHMMA K JBYM apryMeHTaM, B3sITbIM
B ONPEJEJICHHOM NOPsIIKe, U UTO, OyAyuM NpUMEHeHa TaKuMm 06pa3oMm,
oHa JlaeT HEKOTOpOe 3HAueHHe — 3HaueHie QYHKUUHM 047 3TUX ABYX
apr'yMeHTOB, B3SITBHIX B laHHOM mopsjKe. He TpeGyercs, ytobbl ¢yHK-
pusi Obljia TNpUMEHHMMAa K JoObIM /IByM BelllaM, KaK K apryMeHTaM,
cKopee Hao0OpOT — JIMIUL B ONpeJeNIeHHBIX CAydasix GYHKUHUSI NpHU-
MeHMMa K YNOPSIIOYEHHBIM NapaM Bellei, Kak K aprymeHTam, M Bce
TaKue YIOps0YeHHEIE TapLl 00pasyroT 00.aacms onpedeneniis GyHKLMH.
3HaueHUsl COCTaBIANT 004acmb 3HaUeHUll QyHKUUH.

bunapHele QYHKUUK TOXAECTBEHHEI (T. €. SBJISIOTCA 0JHOH DYHK-
nueit), ecnM OHU UMEIOT OJHY U TY Ke 00JacTh ONpeesieHusI U ecliu
AN KaXKI0M YHODPSII0YEHHOH naphl apryMeHTOB, Jie)xallle B 3To#
061acTd, OHM UMEIOT OJXHO M TO )Ke 3HaueHue.

Yro6bl 0003HAYNTL 3HAUEHUE HEKOTOPOU GUHAPHOW GYHKUMH RIS
HAHHBIX apIyMEHTOB, IIPUHATO NMUCATh KaKoe-1160 ums 3To# GyHKIMY,
a DsIOM cOpaBa — HMEHAa apryMeHTOB B ONpe/IeJIeHHOM HOpsiKe,
pasjesieHHBIe 3aNATOR M B3AThle B CKOOKU. Tak, Hanmpumep, ecyu f —
OunapHasi QyHKOUS U YIOPSAAOUYEHHAS Aapa X U Y MPHHALIEKHUT K 06-
JacTy ee OnpepesneHus, To f(x, y) ecTb 3HaueHHe QyHKUHUHM [ Ay apry-
MeHTOB X U Y, B3ATHIX B 3TOM NOpPsI/IKe.

Taxum >xe 06pa30M MOYKHO ONpeJeNIUTh HOHSITHE TePHAPHOH DYHK-
UnM, KpatTepHapHOH OYHKUMU M T. A. Boobue, n-apHas ¢yHKUus
IpUMeHNMA K YIIODSIA0YEHHOI cucTeMe 11 apryMmeHTOB, U, IpKMMeHeHHas
TaKum 06pasoM, OHa JaeT HEKOTOPOe 3HaueHue IIPU yCIOBUH, YTO YIIOPSI-
MOUeHHAs1 cUcTeMa N apTYMEHTOB IpPHHAMJIEKUT K objacTu ompepe-
JeHst QyHKUMU. 3HaueHue n-apHOH GYHKUMM JJs1 JaHHBIX apry-
MEHTOB 0003HAYAETCH MMeHeM (YHKLUM, K KOTOPOMY HPUIIMCHIBAIOTCS
ClipaBa B Onpe/IeJIeHHOM NOPSIIKE MMeHa apTyMEHTOB, B3siTble B CKOG-
KU u paspeneHHble 3alsITHIMU.

HBe GuHapHble QYHKUUM @ ¥ Yy HASBHIBAOTCS KOHEEPCUSAMU IDYT
APyra (uiu KOHBEPCHBIMH APYT JAPYTY) HpY BBINOJHEHHH IBYX CJle-
Ayiomux yenosuit: (1) ynopsigoueHHast mapa Bellleid X W y IpUHazse-
KUT K 0fnacTu onpeaeseHUst GYHKUMH @ TOTAA U TOJIBKO TOI/IA, KOT/a
YHopsigoyenHasi mapa Bellell y M X NPUHAJIEIKUT K 06JIacTH Ompe-
Atnenusi GpyHKUMM v; (2) [UIsT BCeX X U Y, TAKUX, UTO YIOPS0UEHHAS]
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napa BelleH X ¥ y IPUHALJIEIKUT K 06JIaCTH apr'yMEHTOB QYyHKIMH @23,
p(x, ¥) = »(y, x).

bunapuasg QYHKUHMS HasblBaeTC CUMMEMPUYHOL, eCJIM OHAa TOoXJe-
CTBEHHA CBOeil KoHBepcud. ITOHATHS KOHBEPCHM U CUMMETDUM MOTYT
OBITE pacnpocTpaHeHbl M HA n-apHble QYHKLMH; IPH 9TOM BOSHMKAeT
yoKe HECKOJIbKO MOHSATHI KOHBEPCHY ¥ HECKOJIbKO IOHSITHI CUMMETPHH,
€CJIM YMCJI0O apryMeHTOB He MeHbllle TpeX (HaM HeT HYXbl OCTaHaB-
JIUBATLCA Ha JeTajsiX 3TOro).

l'oBopst 0 HexoTOPOH QyHKUKMHM, MBI GyeM HasbBATL ee (yHKIHeH
eeljeli WM om eelyell OnpedeneHHo20 pooa, €CNU BCe APIyMEHTS,
K KOTOPbIM OHa NpMMEHWMA, NpHUHALJIeKaT K 3TOMY pPOAY Belleil.
Tak, Hampumep, CHUHIYNSIpHAsi OQYHKUUS JeHCTBUTEJBLHBIX uucel
ecTb (yHKUMs, 0oToOparaioiasi HEKOTOPBIM Kiacc HeHCTBUTENLHBIX
yucesl B HEKOTOPBIA (NpOM3BOJILHBIA) Knacec. BunapHas ¢yHxuust
JeWCTBUTEIIbHBIX YUCeN eCTh OuHapHasi (yHKUus, 06JacTh oOmpeje-
JIeHHsI KOTOPO# COCTOMT M3 YIOPSIOYEHHBIX Map JeHCTBHTENLHBIX
ynces (He 00s13aTeNIbHO U3 BCeX YNOPSIOUEHHBIX Hap MAeicTBUTENb-
HBIX UHCen).

Mgt 6yieM ynoTpe6asTh BeIpa)kKeHue ,, . eCTb YHKIUSA 0T
B KOTOPOM ITyCThIE MeCTa 3amojiHeHsl Gopmamut®, B KauecTBe COKpallie-
HUsl BMeCTO §oJjiee MOAPOOHOTO ,,CYIECTBYeT GYHKUUS [, TaKas, 4To

=)

AJiE BCeX ”’, B KOTODOM MepBble JBa MYCTHIX MeCTa 3alOJIHEHB
TeMH >Ke OpMamMd M B TOM yKe MOpPSJIKe, YTO ¥ paHbilie, a MOCHefHEe
IIyCTOE MECTO 3aIlOJIHEHO MOJIHBIM CIHCKOM CBOGOMHLIX TNepeMeHHBIX
9TUX GOPM. AHATIOTMYHO, MBI Gy1eM YIIOTPEeG ST BEIPayKEHHUE ,, ecTb
(QYHKUMSIOT ¥ "', BKOTOPOM TpH ITyCTHIX MeCTa 3allojHeHH (op-
MaMy, KaK COKpAIleHHe BMECTO BBRIPAYKeHUs ,CYLIeCTBYeT OUHApHAs
GYHKLUA f, Takasi, yTo

:f( ’ )

I BCex ”, TJe mepBble TP MYCTBIX MECTA 3alOJIHEHBl TeMU yKe
(opmamu 1 B TOM Ke MOPSIIKe, UTO U BHILE, a TIOCJEHEE MYCTOE MECTO
3aMOJIHEHO TIOJIHBIM MepeyHeM CBOGOIHBIX MEepEMEHHBIX 3TUX GOpMY,

Taxue jKe BopaKeHust OyayT ynmoTpeGIsThes, Korjga peub Oy-
HeT uaTH 0 GYHKIMHU [ Gojiee yem IBYX apryMeHTOB.

TO0JIbKO UTO pasbACHEHHbIE BRIPaXKEHUS Oy YT YIIOTPeOIIsIThCS TAKIKE
¢ fo6aBJeHUEM HEKOTOPOTO YCJOBHUSI MJM orpanuyeHusi. Hanpumep,
BEIpA)KeHHe ,, . eCTb (YHKUUSA OT U , eCJIH . B KO-
TODOM fiepBLIe TPU MYCTBIX MeCTa 3aMOJHEHH QOPMAaMHU, @ YETBEPTOE
3aMO0JIHEHO (HOPMYJIMPOBKOM HEKOTOPOr0 YCJOBHUS, BKIIOYAIOMIENO
HEKOTOpBIe MM BCe CBOGONHBIE TIepeMeHHbIe aTHX hopM*®, ecThb coKpa-
LEHNe BMECTO CJIEAYIOLIero Buipa)KeHus:: ,,CyllecTByeT OMHapHas
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yHKUHS {, Takas, 4To

=f( ’ )

3

75l BCEX —, JJISL KOTOPBIX ", T/ie NepBbie TPH HYCTBIX MecTa
3aTl0JIHEHBl TEMU JKe (HOpMaMK U B TOM >Ke NOPSijKe, UTO U Bbillle, YeT-
pepToe MYCTOE MECTO 3ATOJHEHO MOJIHBIM CIIHCKOM CBOOOJHBIX miepe-
MeHHBIX 3TUX (QOpM, & MSITOE MyCTOe MECTO 3alOJIHEHO TAK, KaK BhILIE
GbU10 3ATOJIHEHO uYeTBepToet?. )

Ta »Ke camasi TepMmuHOJIorusl OyaeT YIoTpedasiThCsl ¢ 3aMeHoi
opM Ha o0wue umeHa *». B aTux ciyyasx U3 KOHTEKCTa JOJHKHEL
GbITh BOCCTAHOBJNEHB (OpMBI, NpeAcTaBjeHHBle OOIMMHM HMEHAMH.
HanpuMmep, YTBEPIKIEHHE, YTO ,MIMOMHOCMIbG 2eAUS €CTh (QYHKUMS
memnepamypbl U 0a6AeHUS’, HY)KHO NOHUMATL TaK )Ke, Kak ,,n/a0m-
Hocmb h ecTb GYHKUMSt memnepamypel h u 0agaenus b, rje TPU BhI-
feieHHble KYPCHBOM (GOPMBL CTOSIT BMECTO TpeX BbIEJIEHHBIX Kypcu-
BOM MCXOMHBIX 0OOIMX HMMEH U rje fi ecTb IepeMeHHas, 3HAUYCHUSIMU
KOTOpO#t ABJIANTCSH COBOKYNHOCTH rasa rejus (Tak 4ro 00jacth ee
3HaueHuil COCTOMT M3 BCeX TAKUX COBOKyHHocTel). Ilns Toro urobni
M36eXKaTh BBeleHUs1 TepeMeHHOR I ¢ TaKOW MCKYCCTBEHHOH 00J1acThIO
3HAueHMH, MBl MOXKEM NOHUMATb HMCXONHOE YTBEPI(EHME M TaK:
,TIJIOTHOCTb b ecTb HYHKUMSI TeMIlepaTypsl b UM AaByieHus b, ecnu b
eCTh COBOKYITHOCTb Tasza rejus’. AHaJOTHYHO 3TOMY, TNOMEIIEHHOE
B KoHue § Ol yTBep)K/ieHuUe, UTO JEHOTAT UMEHH eCTh QYHKUUA CMBIC/A,
03HauaeT (B IPEAINOJIOXKEHUM, UTO PeUb WJIET 0 HEKOTOPOM (UKCHUPO-
BAHHOM fI3BIKE), YTO CYLIECTBYeT QYHKLMs f, Takasi, 4ro

nesotarT umeHd N = [ (cmblca umeHH N)

IJIS BCeX WMEIOMMX JeHOTaT uMeH N.

Tenepb ocTaeTcss pacCMOTPeTb OTHOUICHHE MY GyHKyuamu
B TONBKO YTO pacCMOTPEHHOM a0CTPAKTHOM CMbICTIe U (JOpMAML B CMBIC~
ne § 02. ,

Ecnu npennosioykuTh, 4TO S3bBIK (QUKCUPOBAH, TO KaXKAOH CHH-
TYynsipHoif ¢opMe COOTBETCTBYET HEKOTOpast (QYHKUHs [ (KOTOpYIO
Mbl OyfeM HasbBaThb npucoedureHHol @yunxyueld KaHHOK (GHOPMBL),
3a/aBaemasi CIeYIOUIMM ONpefeseHNeM, WIM TMPAaBUJIOM: SHaYEHHEM
QyHKIMU f 1711 apTyMeHTa X sIBJIsieTCs1 3HaYenue GOpMBI JUIs 3TOTO X,
B3SITOr0 B KauecTBe 3HaueHHsi ee CBOOOJHOM IlepeMeHHOH; Ipu 9TOM
obnacteio onpepenenust QYHKUMM | SIBISIOTCS BCE TE X, JUISI KOTOPBIX,
€Cnu ux 6paTb B KavecTBe 3HauYeHU# CBOOOAHON TNepemMeHHON (OpPMBI,
9Ta gopma mmeeT 3HaueHue 2. OgHAKO eCny IIO-TIPEXKHEMY CUUTATH
S3BIK QUKCMPOBAHHBIM, TO He 00513aTesbHO, YTOOLI BCsAKAs QYHKUHUA
Obuta npucoennuennoi (yHkuueit HexoTopoil Gopmet 5.

V3 ckasaHnoro cieayer, yTo IBE PAaBHOCHJIbHBIE CHUHTYJISIpHbIE
$OpMBI ¢ ogHON U TOM e cBOGOAHON TEPEMEHHOW WMEIOT OHY U TY
Ke npucoenuHeHnyw ¢QyHKuuo. OZHY U Ty Xe NPHCOeIMHEHHYIO

YHKIMI0 MMEIOT TaK)Ke ABe CHUHTYJISpHble (HOpMBI, KOTOPHIE OTJIM-
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YarTest APyr OT JApyra TOJLKO andaBUTHBIM 0003HauyeHueM CBOGOJ-
HOM MepemMeHHO| °V, T. €. TaKue, KoTOphie N0syYaloTCes 01HA U3 APYTOi
nyTeM 3aMeHbl BCEX BXOXKJEeHUH CBOOOAHON IepeMeHHO Ha apyrylo

MePEMEHHYIO ¢ TOM )Ke 06J1acTbl0 3HAYEHHH, TIPU COOJIIONEHUH, OJHAKO, -

TOTO YCJOBHS (HEOOXOAMMOCTb 3TOH OrOBOPKM CTAaHEeT B JajibHeiiiieM
sICHEe), UTO BCE MOSBISAIOLIKECS B pe3ysbTaTe NOACTAHOBKH BXOXJe-
HUsI TIOJICTABJISIEMON MePEeMEHHOH OKa3bIBAIOTCS TMOCJE MOACTAHOBKH
CBOOOIHBIMA.

B kauectBe 0Go3HaueHus (T. e. I 00603HAUEHHsI) NPUCOEUHEH-

HOM QYHKIUMHK HEKOTOPOH CHHIYISIPHON (OPMBI, UMEIOLIEH, CKaXKeM, X

cBOeil CBOOOMHOM NepeMeHHOH, Mbl MUieM camy GOPMY ¥ IPHUIUCH-

BaeM K Hell cyieBa 6YKBBl Ax. Tak yKe Mbl OCTyNaeM, KOHEUHO, U NPU
HaJIMUMK BMeECTO X JII000# Apyrod nepemenHoit °®. B cnyuae Heol-
XOJUMMOCTH TIDUMEHSIIOTCST CKOOKY 39,

TpuBuajiptieim 00pasom o06o6mast ato o0o3HaueHue, Mbl OYHEM
NPUIUCHIBATL OYKBHI Ax (Ay ¥ T. 1.) U K KOHCTaHTe, 0603Hayasi TeM
caMbiM GYHKIHMIO, 3HAaUeHHeM KOTOPOR JJIsl BCeX apryMmeHTOB SIBJIS- |
eTCs1 AEHOTAT KOHCTAaHTHI U 06GNacTb ONpejlesleHHs] KOTOpPOH COBMAa- -

JaeT ¢ 00J1aCThi0 3HaYeHUil mepeMeHHON X %%, Taxas pyHKuus Oyjer
10 aHaJoTMH C BBIPAXKEHUEM ,IPHCOENMHEHHAsT (QYHKUUS (POPMBI~’
Ha3blBaTbCsl NPUCOCOUHEHHOU  CUHRYAMPHOU PyHKYueld KOHCTAHTHI,
XOTS1 3/1€Ch ¥ UMEETCSI TO OTJIMUME, UTO OJHA U Ta Y& KOHCTAHTA MOXKET
UMETh Pasjiuutible PHCOCMHEHHble (YHKUUHU C pa3fIMYHBIMKU 06aCTs-

MU ompepenennsi. Beskas QyHKUUS, NPUHUMAOINAsST OJHO W TO JKe -

3HaUYeHUE [Jisi BCEX aPryMEeHTOB, OYy/eT HA3BIBATBLCS KOHCMAHMHOL
¢yHkyuei (He3aBUCMMO OT TOTO, SIBJSIETCSI JId OHA NPUCOEIMHEHHOK
pyHKuMed Kakoi-nnG0 KOHCTaHTHL B OJHOM M3 PacCMaTPUBAEMbIX
KOHKPETHBIX SI3LIKOB UIIM HeT) 5%,

AHanoOrMuHo TPUCOCIMHEHHON (YHKUMU CHUHTYJISPHOK  QopMmbl,

duHapHast popma UMeeT JBe NPUCOeUHEHHBIX GUHAPHBIX QYHKLUK — -
N0 OJZHOW JUISL KaXKAO0TO M3 JABYX IOPSJKOB, B KOTOPBIX MOMKHO pac- -

CMaTpuBaTh JBe CBOOOAHLIE NMepeMeHHble B QYHKLHM, HJIH Jydiie —

10 OJIHOM ISt KaXKJ0T'0 U3 ABYX BO3MOYKHBIX CIIOCOOOB CONOCTABJIEHMUST, -
KOTOPBIMM MOXXHO MNapy aprymeHTOB (QYHKIMM MHOCTaBUTH B COOT- .

BETCTBME JBYM CBOGOJHBIM IepeMeHHBIM (OpPMBL.

HBe mpucoenvHeHHble GYHKUUK OMHAPHOK (GOPMBI TOMKIECTBEHHMI |
H CBOJSITCA MOSTOMY K ONHOA (YHKLMU TOIJA M TOJBKO TOIJA, KOrjaa ’
OHHM CUMMETPUYHHL. B 3ToM cayuvae cama GuHapHasi popMa TOKe Ha- .

3bIBACTCST CUMMEMPUYHOLL 59,
Touno Tax »e n-apHast popma umeer n! n-apHBIX IPHUCOEIUHEH-
HBIX QYHKUMI — 110 OfHOH NUIST KA)KIOW mepecTaHOBKM ee CBOGOAHBIX

INEpEMEHHBIX. B Ciiy4Jae CUMMETPUHM TOr'0 WJIM HWHOIO BUAA HEKOTOpHIE :

U3 3TUX QYHKUMH MOTYT COBHAJATh.

Ecnu ecrecTBeHHBIM 06pa3om 06006IMTE pa3bsICHEHUS], C/IeJIaHHBIE |
Bpllle JJIs1 CJy4yasgs m = 1, TO HeTpyJAHO BHJETb, YTO M KOHCTAHTA -

TOUHO TaK >Ke MMeeT NPHCOeAMHEHHBle /Mm-apHble QYHKUMUU NpU m =
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—
~1,2,....1na Janpue 10 nyTu 06061116111451,0 MBL MOYKEM I'OBODHTH
0 NpUCOEJMHEHHON m-apHO# QYHKUMHM n-apHO# QOPMBI mpu m > n.
B uaCTHOCTH, CHHIYJSpHAasi (OpMa HMeeT He TOJNBKO CHHTYJISIpHbIE
npucoeMHEHHbIE (YHKLUH, HO U NPUCOCAVHEHHBle GMHApHBIE QYHK-
[u#, TIPUCOE/IMHEHHEIE TepHapHble Qynkumu u T. A (Ecnu, omnaxo,
bl TOBOPUM TIPOCTO O IIPUCOEIMHEHHOH GYHKLMHU CHHT'YIISIPHON GOopMB,
1o Mbl MMEEM B BHJY NPUCOCJMHEHHYI0 CHHIYJISIDHYI (YHKIHIO.)

(Ofo3HaueHMe € NOMOLBI A TPHUCOCJAMHEHHOH QYHKUUM (GOPMBEI,
pBe/leHHOE Bbillle I CHHTYJIAPHBIX QYHKIUUH, JIETKO MOYKHO pacnpocr-
paliiThb 4 Ha Mm-apHbie GYHKIMK 57, HO B 9TOH KHHI'e Y Hac He OYMeT
ciyuasi MCHOJB30BaTL 3T0 pacnpocTpaHeHue. Ilepexox or Gopmbl
K DpUCOeIMHEHHOH (yHKuMU (HOpPMANILHYIO 3alIMChL KOTOPOIo jejaeT
BO3MOXKHBIM yoTpebenne CuMBoIa A) Mbl 6yaeM HA3BIBATE AOCMPAK-
ytieil, WM, N0Jpo0Hee, m-apHoll PyHKYUOHAbHOU abcmpakyuell (eciun
npucoeMHERHAs QYHKUHAS m-apHa).

McTopuvecKH IOHATHE QYHKUMM pPAasBUBaJOCh B MaTeMaTHKe
moCcTerneHHo, U BOHUKHOBEHHE ero NPOoCIeiuTh TpyaHo. Camo cJ0BO
»OyHKLMs Obiio BrepBble BBejeHo I. B. Qon Jleibuuuem u 3aum-
creoBaso y Hero Horaunom bepnysum. Ob6osnavenne f(x), UM ix,
¢ GyxBoit Hanopobue [ B POJM (PyHKUMOHAJILHOH HEpeMeHHOH, GbLIO
ppejgeHo A. K. Knepo u Jleonappom OJisiepom. Ho nepeoHauasbHO
MOHATHE PYHKYUU HEeJOCTAaTOYHO OTJIMYAJM OT IOHATUS BBIPAXKEHUST,
COAepIKALLEro TepeMeHHble (T.e. OT gopmbl). Tak, Diinep ompenenser
PyHKYUI0 niepeMeHHO20 KOAUYECNed, OTOXKIECTBISAS ee ¢ aHaJuTH-
YeCKHM BLIpa)kKeHueM °®, T. e. ¢ GopMOH B HEKOTOPOH CTaHAAPTHOH
CHCTeMe MaTeMaTHueCKUX 0003HaueHuil. McTopuku maTeMaTUKH 00bIYHO
CcBsi3bIBAOT 00mee noHsTHe GyHKuuM ¢ umeHem I, Jlexxéna Jupuxie,
KOTOporo uayueHue pAaoB Pdypbe npuseno B 1837 r. K GoJibiei
OBIIHOCTH — K OCBOOOXKAEHHIO Mied QYHKLUHU OT ee¢ TpexKHeidl 3aBu-
CUMOCTU OT MaTeMaTUYeCKOr0 BBIPAXKeHMsl UJIM 3aKOHA OIPEJEJIEHHOTO0
pona %, Ero moustue ¢yHKUuM ObUlo BocnpuHsato bBepuapaom Pu-
Manom (1851) ®, I'epmanom I'ankenem (1870) 6V u, no)kanyi, Bcemu
MaremaTuramu BooOuwe. OpHako Ha paoJiro dpere ocrajloch caenaTh
ABa Ba)KHBIX wara [B ero Begriffsschrift (1879) u nocneayomux
paborax]: (i) 3ameHa pacHILIBYATOrO MOHATHA IIEPEMEHHOr0 KOJIH-
UeCTBA TIOHATHEM TepeMeHHOM KaK CUMBOJIA ONpejiesleHHOro poja 2;
(i) ponywenne GyHKUuH ¢ MPOUSBOJILHLIMU 00JIACTSMHU ONpEeTIeHuUs]
¥ 0TKa3 OT B3rJjsina, OYATO apryMeHTAMH M 3HAYGHMAMH QYHKUHKU
MOryT ObiTh TONBKO umcna. K (i) O6nu3K0 TIPUMBIKAaeT BBeJEeHHOE
Opere (B 1879 T.) NOHATHE NPONO3UYUOHAALHOL GYHKYUL, K Pasbsic-
HeHNI0 KOTOPOro MBI ceifuac MmepexoauM.

04. CyxueHusi M npoOO3HLMOHANLHBIE (QYHKIMH. COrnacHo B3IJIsi-
AaM rpamMmaTHKOB, NpOCTeilMM BHIPA)KEHUEM B OOBIUHBIX A3KIKAX
ABNAeTc npeoaoncerue {sentence). Tlpeanoykenue — 3T0 TaxKoe co-
€lnHenre cnoB, KOTOpOe UMeeT CAMOCTOSITENILHBIl CMBICH, T. €. Bblpa-
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KaeT 3aKOHUEHHYIO MbIC/Ib. Ecium MBIC/b, BbIpa)kaemasi Ipejioe-
HUMeM, eCTb YTBeP)KJIEHHUE, TO NpPEJIO)KEHHE HA3bIBAETCS N08eCINE06d-
meabHbimM. B JanbHedieM Mbl GyieM MMeTb JeJi0 ToJbkO € mosecTso-
BaTeJIbHBIMU NPEUIOYKEHUSIMHA, II09TOMY BLIDa)KEHUE ,,[IpelJsIoyKeHHe’’
BCerja CJeyeT NOHMMAThb KaK MOBECTBOBATeJIbHOE IIPeJIOIKeHHUe 6.

Tepmun npedoxcertie Myl nepeHeceM U3 OOBIYHBIX SISHIKOB B (OP-
Manu30BaHHbIe. B nOrMcTHYECKUX cuCTeMax B cmbiche § 07 (HeuHTep-
NpeTUPOBAHHBIE MCUUCTIEHUS) TEPMUH npedAonceHue OyaeT Kay<iplit
pas BBOMMTLCSl CHELHUANILHBIMU ONMpEJeIeHHsIMU ¢ TaKHUM, OJHAKO,
pacueToM, uTOOBl BBLIPOKEHHS, ONpeJlessieMble KaK Mpe/JIoyKeHus,
ObLIM KaK pas Temu, KOTOPble OKA3bIBAIOTCS MpENJIOKEHUSIMU B Ha-
IEM CTAPOM CMBICJIe DM HHTEPNPETUPOBAHUM MCUMCIIEHHMST KaK (op-
MaJIu30BAHHOIO si3bIKa 9,

Inst Toro uToGb OmMMCATL CONEPIKAHHME NpPEJIOYKeHHH, MBI TpPH-
MEM TEODHUIO, BBIBUHYTYI0 pere, COTJacHO KOTOPOH MpejJioyKe-
HM CYTb MMEHA OIpejesIEHHOr0 poja. Ha mepsuii B3rsg 3To
KaKETCs1 HEeCTeCTBEHHBIM, TAK KAaK HambO0Jlee 3HAKOMBIM YIOTpe6-
JIEHMEM NPENJIOKEHUH sABISIETCS He IIPOCTO HAShIBAHUE YEro-nubo,
a GopmMynupOoBKAa YTBEP)KIEHMH [MMEHHO TaK MBI TOJBKO UTO Bhjie-
Jmny (omucany) npemnokeHusi). TeM He MeHee MOYKHO CUHMTATh
NPe/UIOIKEHUsT UMEHAMH, Dasjuyasi NP STOM yTBEPAUTEIILHOE YIIO-
TpeGNeHne NpeJIoKeHuit, ¢ OHOU CTOPOHBI, M, ¢ APYro#f CTOPOHH,
HeYTBeDUTeIbHOE YIOTpebeHne UX B KayecTBe MMEH M B KauyecCTBe
yacTeif Dojiee JUIMHHBIX IPEAJIOYKEHUMH (TOUHO TAaK jKe, KaK yHOTpeo-
JSAOTCS Apyrue uMeHa). [Jlake TOrja, Korja NpeijioXeHHe IpocTo
YTBEPIK/I@eTCsl, Mbl Gy/IeM CUMTaThb €ro MMEHeM, XOTsl M ynOTpe6JeH-
HpIM TaKuM 00pasoM, KOTODHIf HeBO3MOYKeH JJIsl APYTHX MMeH 8%,

Ba)KHBIM NIpEMMYIIECTBOM TAKOr0 B3IJISia HA MPeJUIO)KEHUS
SIBJISIETCS1 BO3MO)KHOCTL HENOCPEACTBEHHOI'0 NpUMEHEHHs BeexX upeit
u pasbsicHennit §§ 01—03 K NMpeanio)KeHusiM U K CBSI3aHHBIM C HUMHK
BOINPOCaM KaK K YaCTHOMY CJiyuaio MMeH. B nanbHeiiiuem Ham npujercst
NOCTPOUTL CaMOCTOSITEJILHYI0 TEOPHI0 COAEPIKAHUSI MpPEeJIOKEHUH, U
9TO MOCTPOEHKE GY/IeT HACTOJILKO aHaJOTHUHO MOCTpoeHusimM §§ 01—03,
UTO B KOHIIE €ro OTOXKIECTBJIEHUE MpENJIOXKeHUil ¢ uMeHaMu omnpeje-
JICHHOTO pOJia, XOTd M He NMOsICHeHHOe Npumepamy, OYAeT Hampamu-
BaTbCsl camo co60it KaK cpefcTBO YIPOIIEHMS] TeOPUH U NPUAAHUS el
efnH000pasust. B yacTHOCTH, MBI BBejieM IepeMeHHble, BMECTO KOTO-
PBIX MOXXHO TNOACTABJIATL MNpeUIOXKEHHs], (HOPMBI, 0ofpamaromumecs
B NPEIO)KEHNUS! DU MO/ICTAHOBKE COOTBETCTBYIOIUMX KOHCTAHT BMECTO
MX CBOOOJHBIX IME€DEMEHHBIX, M HPUCOEUHEHHbE (YHKUMH TAKUX
dopm. Bce o5TH 06BEKTH ecTeCTBEHHBIM 00pa3oM 3aHHUMAKNT CBOE
MECTO B CXeMe, pasBepHyToit B §§ 02—03, ecnu cyuraTh NpeIsioyKeHust
YACTHBEIM CJIyYaeM HMeH.

CornacuBlMCL CUMTATh NPEAJIOIKEHHUSI MMEHAMH, Mbl MEPEXOIHM,

B cBeTe paccMoTpenuit § 01, K M3yUeHHUIO BONIPOCA O JEHOTATE ¥ CMbICJIE
NPeJIOKEeH Ui,
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KaK CJIeACTBHe U3 NPUMHLMNA (2), CHOPMYJIMPOBAHHOTO B MPE/IIO-
cJielHeM a6saue § 01, mMbl Jerko mojydyaem IpUMEpPHl NpPeAJIOYKEHHUH,
KOTOpbI€ XOTSI M OTJIHYAITCST B KAKOM-TO CMbiCJe APYT OT Apyra Iio
cojlepYKAHHMIO, HO JOJHKHEBI, OUEBUIHO, MMETh OJMH M TOT K€ JIEHOTaT.
Tak, IpeIoXKeHus ,,cap Banbrep CKOTT €CTh aBTOD Baeepaes” u
,cop BanbTep CkotT ecTs cap Banbrep CKOTT JOJDKHBL HMETD OJLUH
¥ TOT JKe JEHOTAT, TaK KaK UMsl ,aBTop Basep/es” 3ameHEHO HPYrUM
¢ Tem JKe JAeHOTaroM. TOUYHO TaK >Ke MOJDKHBI UMeTb OJIMH M TOT Jxe
[eHOTaT MpeI0KeHHs1 ,,cap Banbrep CKOTTUeCTb aBToOp Bagepses’’ u
,cop BaibTep CKOTT eCTh uesoBeK, KOTODHIM Halucan Bee ABAALATH
1eBsiTh B3BepieeBCKUX HOBeJN’, TAK Kak MMi ,,aBTop Basepies
3aMeHEHO JIPYTMM MMEHeM TOT0 »Ke nuua. EcTecTBeHHO NpejIollo-
JKUTh, YTO €CJM 3TO MOCJejHee INpeUIOXKeHNe K He SBJSETCsT CUHO-
HUMOM TPEIUIOXKEHUS ,,YHCII0, PABHOE UNCIY BCEX HANMCAHHBIX C3POM
Banstepom CKOTTOM B3BeplieeBCKUX HOBEJUI, €CTh ABAAUATL JeBSITH’,
TO BO BCSIKOM Cllyyae 3TH MpPEMJIOIKEHMST HacTOJIbKO OJM3KRM JApYT
K JIPYTy, UTO yOequTesIbHBIM CTAHOBUTCS MPEMII0JI0YKEHHE O TOXKAeCT-
BeHHOCTH UX IeHOTATOB. HakoHell, U3 3TOr0 MOCJIEAHEI0 IpeiJioyKe-
HUST MBL [I0JIyYaeM 3amMeHOM cy0beKra Ha Jpyroe MMsi TOr0 jKe YuCia
yoKe TaKoe NPeUIoKeHUe, TIO-TIPEKHEMY € TeM JKe JIeHOTATOM: ,,4HCIIO,
paBHoe uucny rpager B wrate FOTa, ecth ABajuaTh AEBATDH . )

HecMoTpsl Ha TO, YTO B COOTBETCTBUHM C NPHBeJEHHON LENOUKOH
paccy)XneHult npeaioyKenue ,,cap Banbrep CKOTT ecTh aBTOp Basepaes
U IpeJIo)KeHUe ,,YUCII0, paBHOe uuciy rpagcrs B mrare lOra, ecth
ABajLATb [eBATH’, HMEIT OZMH U TOT )Ke JeHOTaT, OHH, KaK 6yaro,
HMCKT B eHCTBUTEILHOCTH OUeHb MaJo o0mmero. Jlerue Bcero o0Hapy-
YKUTB TO CXOJCTBO MEXAY HHMMH, uTO 002 OHM UCTHHHEL. PaccmoTpeHue
faibHeHNINX NPpUMepOB TAKOro poja ObICTPO NMPUBOAUT HAC K 3aKJIIO-
YeHHUI0, 110 KpalHedl mepe NpaBAoNoA00HOMY, YTO BCe MCTHHHBIE IPEN-
JIO)KEHHsT UMEIOT OfMH U TOT yKe JeHoTar. Ipyrue Npumepbl aHajio-
T'HYHBIM 00pa30M HaBOASIT Ha MBEICIb, YTO BCE JIOXKHBIE NPEJIOMKEeHNS]
Tal)Ke KMMEIT OJMH M TOT >Ke JEHOTAT (HallpuMep, MOpPeNNIOyKeHue
»C3p Bannrep CKOTT He ecTb aBTOp Bagep.ies’ NOHKHO MMETDH TOT HKe
AEHOTAT, YTO M HpejJio)KeHue ,,cap Banbrep CKOTT He ecThb ¢3p Bab-

Tep CroTT”).
Toatomy, cnepyst ®pere, mbi nocryaupyem ® gpa abCTpaKTHHIX
HpeamMera, Ha3bIBAEMBIX UCMUHHOCHIHbLIMU 3HQUEHUAMU, — UCMUHY H

A0mcb, U MBI 00BSIBISIEM, UTO BCe WCTHHHBlE NpeJioyKeHUs: 0003Ha-
Yal0T UCTMHHOCTHOE 3HAaYeHHe UCTUHY, a BCe JIOYKHBIE IPEAJIOEeHNUST —
UCTHHHOCTHOE 3HAYeHUe JOXKb. Mbl OyAeM TaloKe TOBOPUTb, UTO
Npepnoykenue umeem (npuxHumaem) MCTUHHOCTHOE 3HAyeHMEe HCTUHY
(ecau ono MCTUHHO) MJIM UMmeem (nRpUHLMAeN) UCTUHOCTHOE 3HAUeHHe
JIOKb (ecau OHO JIOYKHO) &9,

CMBICTT TIpeJIJIOIKEeHUsT MOYKHO OITMCAaTh KaK TO, YTo ObIBaeT yCBOEHO,
KOrJla mOHSATO Npeso)KeHHe, MM KAaK TO, YTO MMerT o0iiero nusa
Ipefsio)KeHrst B PasiIMuUHbIX S13LIKAX, €CIIM OHU IPABUJIBHO NEPEBONAT
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Apyr apyra. Kax 1 Boo0ule B CJlyyae MMeH, MOYKHO NOHMMATh CMBICJI .
TNpefJloXKeHUst W [IpU 3TOM He 3HaThb O ero jeHoraTe (MCTUHHOCTHOM- -
3HaYeHUM) HUYEro, KPOME TOTO, YTO OH OINPEJEJISIeTCS] ITUM CMBICJIOM.

B wacTHOCTH, MOYKET CIYUMTBLCS, YTO CMBICI HIPeJUIO)KEHUS [IOHAT, HO
HEU3BECTHO, SIBJISETCSl JIM MCTHHA JEHOTATOM 9TOr0 MNpeJIoyKeHHS.
BesAKMi KOHLENT MCTMHHOCTHOIO 3HAYeHWs, B cojeprKaHue KOTO-

poro BXOJUT Oblimb UCMUHHOCMHLIM 3HQUEHUEM, HASLIBAETCS CYHC- -
Oeriuem {proposition) He3aBMUCUMO OT TOIO, SABJISIETCS JIM OH CMBICJIOM

KaKoro-ybo NpefsioXKeHUss B OJHOM M3 PacCMaTPUBAEMBIX SISBIKOB.
(310 Ham nepeBox TepmuHa Ppere Gedanke.)

Takum 00pa3om, Cy><jienue, B HalleM MOHMMAHUK 3TOTO TEPMUHA,
eCTb abCTPaKTHBIA MpeAMeT TOH )Ke cTerneHu OOLIHOCTH, YTO ¥ KJlacc,
YUCIIO MJM QYyHKUMSI. OH JIMILIEH IICHXOJIOTHYECKOIO OTTEHKa, CBOM-
CTBEHHOI0 propositio mentalis Yunbama OKKaMa WM TPaJULHOHHOMY
judgmeni: mo cnosam Ppere, o0bsiCHsIIOWEro cBoit Tepmun Gedanke,
0H obosnauaer ,nicht das subjective Thun des Denkens, sondern
dessen objectiven Inhalt, der fihig ist, gemeinsames Eigenthum
von Vielen zu sein™®,

Tpaguunonnbie (NOCIECX0ACTUYECKIE) JIOTUKH MMENH 0OBIKHO-
BeHUE OMNpejlesIATL CY)KJeHue <proposition)y Kak MHeHue {judgment,
BBIDA)KEHHOE CJIOBAMH, T. €. KaK JIMHIBHCTHYECKOe OfpasoBatiue,
KaK IpeAJIo)KeHre WM HKe KaK MpelsioyKeHue, B3STOe B CBA3H C €ro

cogeprkanuem *®. Ho B 06LIYHOM aHITIMHCKOM SI3BIKE 9TO CJIOBO (pro-. °

position) y>ke JaBHO yNOTPeGJIsJIOCh CKOpee KaK CofiepyKaHue (B HaLMX
TEPMUHAX — CMBICT) NPEMJIOXKEeHUs ¥ ¥ B KOHIE KOHIIOB U JIOTHKH

Hayaliu ynOTpeﬁﬂﬂTb ITOT TEPMHH B TOM )Ke& CMEICJIE. TakoB cuacTip- .

BB/ Pe3yJILTAT NpoLecca, KOTOPBIH UCTOPHUUECKH 0O bACHAETCS] YaCTHY-
HO CTpemJieHMeM u30e)KaTh CMeLleHUs! NMpeJioyKeHu# caMux 1o cebe
C CO/iep)KaHMeM TIPEJIOKEHUA. ITO JaeT BO3MOYKHOCTb IPOBOIUTH
B QHIVIMICKOM $I3bIKE TAKWME DA3JIMYEHMS, KOTOpPBIE TPYIHO IepeaaThb
Ha JpyroMm si3biKe, W T03BOJIET NepeBecTu Tepmun dpere Gedanke
TEPMUHOM, KOTODHIH MeHbIle, UeM CJOBO ,Mblcyb” (thought) 70
crnocobeH BBOAUTL B 3a0iy)KjeHue.

B cooTBeTCTBMM ¢ HalmuM ONpeJesNeHHEM KaXKioe CyX<JeHHe $iB-
JAETCST KOHLENTOM, T. €. OnpejessieT (MJIM, KaK Mbl TO)Ke 6yieM roso-
pHUTb, HMeeT) HEKOTOPOEe UCTUHHOCTHOE 3HaueHHMe. IIpaBa, HECKOJIBKO
NPOU3BOJIbHBIM SIBJISIETCSl HAll OTKA3 Ha3blBATh CYHCOCHUEM CMBICI
TaKoro MNpefsio)KeHus1 (B OOBIUHOM $I3bIKE), KOTOPOE MMEET CMBIC,
HO He MMeeT MCTMHHOCTHOI'O 3Hauenus "V. 3pech Haue ynoTpelieHue
TePMUHA CymcOeHUe OTKIOHAETCA OT ynoTpeGieHuss y dpere TepmuHa
Gedanke. OnHaxo 5TOT BONPOC HMKOTJA He BOSHMKHET B CBSI3H C (op-
Mau30BaHHBIMU S3BIKAMM, KOTOpble Mbl OyieM U3yyaTb, TaK KaK 3TH
I3BIKK OYIYT TaK MOCTPOEHBI, YTO BCSIKOE WMSI — M, B YACTHOCTH,
BCSIKOE NpeJUIoyKeHUue — Bcerga OyAeT MMeTh JIeHOTarT.

*),,He cyObeKTUBHAsT HNesITENBHOCTH MBIIUIGHHSI, HO 06beKTHBHOE COxep-
3] p
YKaHUe, cmoco6Hoe OBITh JOCTOSSHHEM MHOTHX”. — ITpum. nepes.
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Ha30BEM TeNEpb CY)K/IEHHE UCMUHHbIM, €CTIH OHO OMpeJiesisieT (WK
pmeeT) UCTHHHOCTHOE 3HAYEHME MCTUHA, U JAONCHLIM, €CIIA OHO HUMeeT
JCTHHHOCTHOE 3HaueHue JIOKb. Eciu yTBep)xaaercss npemsioyeHmue,
ppIp@)Kalolliee HEKOTOPOE CY)KieHMe, TO Mbl GyJeM FOBOPUTh, YTO TeM
CaMbIM YITIBE pHCOAEMCs CaMo CY)KiieHue 7,

[TepeMeHHYI0, 0611aCTh 3HaYeHUH KOTOPOiH COCTABJIAIOT JBA UCTHH-
HOCTHBIX 3HAUEHHS, T. €. TAKYI0 NepEMEHHYI0, BMECTO KOTOpOil ecTe-
CTBEHHO IIOJICTABJIATL MPEVIOIKEHHs1 (BHIPAXKAIOUINE CYXKIEHHUS), MBI
Oy/ieM Ha3bIBAaTb NpONo3uyloHALHOU nepemennold. Y Hac He 6yaer
ciyyasl MCIOJIb30BAaTL MEpEMEHHbIE, SHAYEHUSIMH KOTOPBIX ObinM Gl
CYMJIEHUST; JUIsi HUX Mbl NPUMEHHNM OBl TEPMUH UHMEHYUOHANLHAA
npono3uyuonasbtan nepemernnas {intensional propositional variable).

dopMa, 3HAUYEHMSIMU KOTOPOH SIBJSIIOTCS MCTMHHOCTHBIE 3HAUYEHUS
(n KOTOpas MpeBpaIiaeTCsi MOITOMY B MpeJJIo)KeHHe MPU MOACTaHOBKE
COOTBETCTBYIOLMX KOHCTAHT BMECTO €e¢ CBOOOJHBIX IlepeMEHHBIX),
HA3BIBAETCS  NPONno3uyuoHarbHod popmoid. OOLIYHO mNpeanOUMTAIOT
9TOT TEPMHH " TepMUHY ucmunHocmuas @opma {iruth-value form,
0Tpa)kast, TaKum 00pa3oM, B HasBaHHM (OPMBI CKOPEE TO, YTO BhIpa-
KAETCs1 MPU NOACTAHOBKE KOHCTAHT HA MeCTO NepeMeHHBIX, YeM TO,
YTO0 NpU 3ITOM 0003HAYaeTcs.

Ecnn nponosuuuoHasnbHasi ¢opMa MpUHUMAaeT 3HauyeHHe MCTHHA
A1 HEKOTOpPOro 3HadeHust ee CBOGONHOMN IMepeMeHHOM MM sl He-
KOTOpPOro Haopa 3HaueHuit ee CBOGOXHBIX [EPEMEHHBIX, TO MBI TOBO-
puM, uTo $opMa yoosremeopsaemcs (UMK BbINOAHAENICS) ITUM 3Haue-
HUCM HJIM 3THM HA00pOM 3HaueHHH ee CBOGOAHBLIX MNepPeMEHHBIX.
[Tounee Mbl 0HKHBI GbLTM GBI TOBOPHTH 0 Habope 3HaueHMH nepemeH-
HBIX,  YIOBJIETBODSIIOMEM (MM BhINONHALWEM) opmy 6 OaxHOM
A3blKe, OJHAKO CCBHUIKY Ha KOHKDETHBI SI3BIK MOMCHO ONYCTUTh,
Kora OH siCeH W3 KOHTeKCTa.] MOXXHO TaroKe Ha3bIBaTh GOPMY LCmuH-
HOU MM 0MCHOL TIPU AHHOM 3HAYeHHH ee CBOGOAHOMN TepemeHHOM
Uik npu paHHOM Habope sHayeHMil ee CBOGOAHLIX NEPEMEHHBIX B 3a-
BUCHMOCTH OT TOI0, SIBJISIETCS JIM HCTHHA WJIM JIOXKb ee 3HAUYEHHEM
A1 9T0ro Habopa 3HauyeHHi ee CBOGOAHBIX MEPEMEHHBIX.

OyHKuMSA, 0071acTh 3HAYeHHMH KOTOPOH COCTOMT HCKJIIOUMTEJBHO
U3 HCTUHHOCTHBIX 3HAYEHMH, T. e., B YACTHOCTH, M BCSIKAst MPHCOETH-
HeHHAst QYHKUUS NPONO3HLUMOHAJIBLHON ¢GopMmbl, Ha3blBaeTcs npono-
Suyuonasbuoli Pynkyued. W 3jech Mbl IPEANOYTEM ITOT TEPMHH,
OllpaBpaHHBIH CyLlecTBYOWEH NpaKTHKOM 74, TEPMUHY ,, HCTUHHOCT-
HO3HayHast QyHKUUS, HeCMOTPS HAa TO, YTO NOCJHERHHH ObLT OBI
dHanorom, HampuMep, TEPMHHA ,,YHCJIOBAsi ¢yuxuusa”, oGosHauao-
Wero gynruuio, sHAYeHUsIME KOTOPOR SIBISIIOTCS YMCIIa.

Mbui roBopum, uTo nponosuyuonanbHas byHKUMS y0ogaemeopsemcs
(nnu 8bINOAHAEMCA) JAHHBIM apryMeHTOM (MJIM YOOPSAOYEHHBIM Ha-
bopom apTyMeHTOB), €ClM OHa NpHUHUMAaeT 3HAaYeHHe WMCTHHA IS
AaHHoro aprymenTa (unm yNOpsiI0UeHHOI0 Habopa aprymeHToB).
. bl MO)KeM TaK)Ke CKasaTh B 3TOM Clyuae, YTO NpPONO3HLHOHAJbHAS

2007 —
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GyHKUHUSt 6epHA A JAHHOTO apryMeHTa WM YIOpsil0ueHHOro Habopa
apryMeHTOB. :

Mpl npeanoJiaraeM, uTo HOHSITHE K/ACCA 3HAKOMO YUTaTeNoO, M0,
KpaiiHeli mepe HehpOpMajbHO, NO €ro YyIoTpelJIeHUI0 B MaTeMaTHKeE.
(CnoBa MHONCECTMBO, COBOKYNHOCTL 00BIYHO YIOTPeO JIAITCS: KAK CHHO-
HHMbl KAQCca, HO Mbl He OyeM 3TOr0 AejiaTh, TaK KaK BIOCEICTBHU
B CBSSHM C AKCHOMAaTHUeCKON Teopueid MHo)KecTB Llepmeno ' nam

HY)KHO 6y11€T NpuaaTh CJIOBY MHOMCECE0 CllENHATIbHOC CoJeprKaHue, .
HEeCKOJILKO OTJInUHOE OT coAeprKaHMs CJI0Ba KII&CC.) HanomHum, yto

KJIaCcC eCThb HeuTo, UMeIollee MJIM MOryuiee UMeTb AeMEHMmbl, U yTo
KJlacChl CUMTAIOTCH TOXKAECTBEHHBIMH TOTJA M TOJbBKO TOI'Ja, KOrla
OHM MMEIOT B TOUYHOCTH OJIHM U T€ K€ DJIEMEHTHI. ,U,anee, B mMaTeMaTH-

yecKOil NpPAKTUKE MPUHSTO CUMTAThb, UTO KAXI0H CUHTYJSIDHOM Hpo--

103MLMOHANBLHO} (OpMe COOTBETCTBY T ONPe/leIeHHbIH KJIace, 8 UMEHHO

KJacc, 3JIEMEHTAMHU KOTOPOTO sIBJSIIOTCSI Te 3HaUYeHHU CBOﬁOlLHOﬁ:

NepeMeHHOM, 1151 KOTOPbIX opMa MCTHHHA.

B cBsisy ¢ (YHKUMOHANbHBIMU HcuucneHusimu rias ITI—V1 umy,

CKopee, B CBsA3U C (popmannsomnﬂmmu s13bIKAMH, KOTOPhie NOJIYyUATCA

U3 3TUX UCYMCJEHHMI TNPUHSTHEM OJAHOH M3 YKasblBACMBIX TaM TJaB-
HpIX uHTepnperauuil (§ U7), OKA3BIBAETCS, YTO MOXKHO COXPaHHUTb BCE '
HeOOXOAMMOE M3 OTHOCSIILEroCss K KJjaccaMm, eCJid TPOCTO OTOXje- .
CTBUTB KJIACC ¢ CHHI'YJISIPHOR NPONO3NLMOHANLHON QyHKUMeH, a npu-

HAUIEXHOCTb K KJIAaCCy — C BbLINOJIHEHMEM 9TOH CHHIYJISIpHOR mpo-
M03ULMOHAILHOR QYyHKIMK. MBI YCI0BUMCst 00 3TOM OTOXK/ECTBJIEHUH,

TaK KaK COXpaHeHuUe Dpa3inuus MeXXAy KJjaccaMd U CHHTYJISIpHBIMH |
NpOono3ulMOHaIbHBIMK CbYHKLUAHMI/I He JaeT HUKAaKUX NpeuMymecTB. -

Hy»<HO TyT e [00aBHTb, UTO TNOHsATHE KJacca, MHOJTYYeHHOe
TAKMM OTOXKJECTBIICHMEM KJIACCOB C CUHTYJIIPHBIMHA IIPONO3ULMOHA -

HBIMH (bYHKLUAﬂMVI, He BIIOJIHE COBHAjaeT € COAEPIKATEJIbHBIM IIpeN-.

cTaBJieHHMeM O KJjiacce, KOTOpOoe Obl10 HaAMU paHee omnucCaHO, TaK KaK

Tenepb HapyluaeTcs NpUHIHUD, COrJIaCHO KOTOPOMY KJAaCChl COBHAAAIOT,!
€CJI¥ OHHM MMeEKT OJHU U Te >Ke IJEeMEHTDIL. Tenepb He00XOAHMO yuu-,

THLIBATb TAK)KEe M IAeMeHmbl o0Aacmu onpe()e/lenuﬂ Kaacca (TO €CTb

9eMeHTHl, O0fpasywoiue 0067acTb OINpeesleHusl COOTBETCTBYIOLEH
CHHTYJISIDHON [PONO3UIKOHANBHOR (YHKIKMK), ¥ TOJLKO TOINA, KOTAQ

M3BECTHO, UTO 3JIEMEHTHI obnactu olnpejleneHust OJIHU U Te XKe, CoXpa-

HsleTcsl NPUHLMI, 10 KOTOpOMY JLJIs COBNAJIeHKs KJIacCcoOB A0CTATOUHO,:
yT00 B y HHX OBIJIM OJAHM U Te YK€ IJIEMEHTHI. Kax Mmbl BOOCJIeACTBUH

BBISICHMM 79, T¢ HJIM MHble OTKJIOHEHMs OT COJAEPIKaTeJIbHOI'0 MOHATHA

KJacca Bce PaBHO HEOOXOJMMEI, TaK KaK NPU HEKOTOPBIX MpPeAroJio-,
YKEHHUSIX, OT KOTOPHIX TPYAHO OTKa3daTbCsl, OHO OKA3biBAETCS NPOTHBO~
peunBLIM ¥ BejeT K aHTuHOMMsM. (Teopusi muoykects llepmeno co-

XpaHsieT IPUHUMI COBMNAJCHHMs] MHO)KECTB, UMEIOLMX ONHHU W Te HKe
JJIeMEHTHl, HO 3aT0 BBIHY)KJeHa NPHHECTH B >KePTBY IpuHuum, Co-
r7acHO KOTOPOMY BCSIKOH CHHIYJISIPHOj IPONO3UIUOHANbHON QYHKIH
COOTBETCTBYET MHO)KECTBO.)
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TaK KaK KJacc eCTb CHHTYJISIPHAs MPONO3NLKHOHAJBbHAS QYHKLHUS,
to Mbl OYleM TOBODUTL 00 o0aacmu onpedeseHus Kiacca, TaK e Kak
mbl TOBOPUIIA 00 00JIaCTH ONpejesieHUst CUHTYJSIPHOR NPONO3ULO-
panbHOM QYHKUMM (3TO MONPOCTY OJAHO M TO >Ke). ITy 06JACTb MBI
tatoKke OYeM CUMTATL KJIACCOM, 00JIACTBIO ONpejiesieHUs1 KOTOpPOro
qpnsAeTcsl 0GJIACTb ONpefeNIeHUs] NAHHOTO KJIACCA M 3JIEMEHTHI KOTO-

0ro_COBINIA/IAIOT C JJIEMEHTAMHU 3TOH 001aCTH OnpefeNneHus.

(B nanbHeHLIeM IPU OTCYTCTBUM NPSAMBIX YKa3aHUil Ha NMPOTUBO-
[10JI0YKHOE CJIEyeT CUMTATb, UTO BCEe KJIACCHl, YIIOMUHAEMbE B KaKOM-
1160 PACCY)JIEHMH, MMEIOT OJHY M Ty )>Ke 06JacTb oOlpejgeneHus,
KOTOpasi MPeINoJaraeTcsi sapaHee (UKCHPOBAHHOM.)

Tarkum e 00pasom MOYKHO ONUCATb ¥ OMHOWEHIS, OTOMAECTRIISIS
yX ¢ OHHAPHBIMU TIPONO3UUMOHANLHBIMU GYHKLUMSIMU M TOBOPSI, 4TO
OTHOILEHHE UMeem MeCImo MexucOy 3JeMeHTaMu YIOpPSI0YeHHOW Mmaphl
Bellel (MM UTO BEIH HAXOOAMCS B JAHHOM OTHOWIEHMH APYT K APYTY
Uy MeXny co6oif), eciu OuHAapHAsi NPOMO3ULMOHAJbHAS (YHKIMSA
VI0BIETBOPSIETCS OTOH yNOpsijloueHHO mnapoit Bewei. M3 artoro
ClejlyeT, 4TO B IIPENOJIOXKEHUU COBNAAeHUs1 ob6JacTedt ompeaeseHus
A1 TOXKJIECTBEHHOCTH JBYX OTHOIUEHMH HeOGXOAMMO W JOCTATOYHO,
uro0bl OHM MMEJI MECTO MEXJY IJIEMEHTaMU OJIHUX U TeX )Ke ynops-
JloueHHpIX map Bemlei. UToOel ykasaTh Ha 3T0 00CTOATENLCTBO, MbI
moryin Gbl rOBOpUTHL 00Jiee NOAPOGHO 06 omHouweHUU 8 06seMHOM, U
IKCMEHYUOHALHOM NOHUMQHUU, CYATASL ITOT TEPMHMH CHHOHMMOM
OMHOUIEHUA. :

Ceoiicméo, KaK OHO OOBIYHO TOHMMAETCH, OTJIMYAETCsl OT KJjacca
€IMHCTBEHHO HMJIM TJIaBHBIM 00pDasoM TeM, UTO IBAa CBOICTBA MOTYT
ObITh pPas/IMUHBIMK HECMOTPS Ha TO, UTO OHM ONpPEJEJISIIOT OfMH U TOT
e Kjace (rie Mmoj KJIaccoMm, OmpeessieMblM JaHHBIM CBOMCTBOM,
NIOHMMAETCs1 KJIacC, 3JIEMEHTaMM KOTOPOT0 SIBNSIIOTCS Belld, 00JIa-
napouye 3TUM CBOHCTBOM). TlO9TOMY MBI OTOXKECTBIISiEM CBOWCTBO
C KoHyenmom Kiacca B cMmbicsie § O1 u Gynem HaswiBaTh JBa CBOWUCTBA
pasnoobremubimu UNA cosnadarwumu 1o o06semy, ecid OHU ONpee-
JSII0T OJMH U TOT e KJjacc.

AHaJIOTUYHO 3TOMY OMHOWeHUE 8 UHMEHYLUOHAALHOM NOHUMAHUU —

ITO KOnyenm omHoweHus, T. €. KOHLIEIIT OTHOIUEHUS B 3KCTEHLIHOHAIIL-
HOM NMOHMMaHUHU,

. BHop npuGerHem K TeOPHH [ellCTBUTENBHBIX UMCEN M ee CHMBOJIMKE JIS
0ro, uro0bl APUBECTH NPHMEDPH MPOMOSHIUOHAJILHBIX POPM:

sinx =0, sinx=2,
>0, e¥>1, x>0,
e>0, <0,
Xy =3y, x#y,
Ix =y1<t, [x—y[<g

eCHU [X — ¥ | <C 6, To [sinx —siny| < &
3k oy
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3nech MBl UCIOAb3yeM X, ¥, { B KadecTBe IepPeMeHHBIX, 06/1aCTh 3HaYeHUH KOTO-

PHIX COCTABJSAIOT AeHCTBUTENbHBIE YMC/I, @ ¢ U 6 — B KaueCcTBe [ePeMeHHbIX,

ob6nacTh 3HAYeHUH KOTOPHIX COCTABJSIOT IOJO)KHUTENbHble JeHCTBUTENbHBIE
upcna. Cemb (OpPM, CTOSINMX B TPexX HEePBBHIX CTPOKAX, SIBJSIIOTCS NMPHMEPaMH -
CHHTYJSIDHBIX TIPOHO3UMLHOHANBHBX (opM. POpMEI TpeTbeit CTPOKH OWHADHH,

4eTBEPTOH — TePHAPHBI; IIOCJIEAHsAsT CTPOKA MaeT NPHMeD KBATepHAapHOH (OpPMBL

Ka>kao# CHUHTYJSPHOH NpPOMo3HLMOHANBLHON (opMe COOTBETCTBYET ompeje- .

neHHblit Knace. Tak, gopme sin x = 0 COOTBETCTBYeT KJIACC TeX AeHCTBUTEJBLHBIX
uiceJ, CHHYC KOTOPBIX PaBeH HyJo, T. €. KJacc, 061acTh oMpefeseHUs] KOTOPOro
COCTOUT K3 JelCTBUTENIbHBIX YHCeJ H 2JIeMeHTAMH KoToporo ssiswrcst 0,

— @, 27, — 27, 3n U T. 4. Kak Oblno pa3bsiCHEHO BHIIE, Mbl OTOXXAECTBJISIEM

3TOT KJACC C IIPOMO3ULHOHANbHON (yHKUMel Ax (sin x = 0), WM, UHBIMH CJIO-

Bamy, ¢ GyHKuMeH, oToOparkamwliued MHO)KECTBO AeHCTBUTENIbHBIX YHCEN B HCTHUH- ;

HOCTHBIE 3HaYeHUs U ISt BCSIKOTO apryMeHTa X NpUHUMaiomeii sHavenHe sin x = 0.

Iponos3vLMoHaAbHEIM QopMam e¥ >>1 U x >0 COOTBETCTBYET OAMH U TOT
K€ KJAcc, a MMeHHO KJacc, 00J1acTb onpefielIeHHsT KOTOPOr0 COCTOMT M3 [Jeld-
CTBUTEJILHBIX YHMCEJ] H 3JeMEHTAMH KOTOPOIo SIBJISIIOTCS I10JIOXKHUTebHble JeHCTBH-
TeJIbHBIE YUCTA. DTOT KJACC OTOWAECTBJsETCS ¢ Ax (¥ > 1) mim ¢ ix (x >0).
B ¢BoI0 o4epenb, 3TH QYHKIMU TOXKAECTBEHHH APYT APYTYy B COOTBETCTBUU C CO-
rJalleHUueM O TOXKAECTBEHHOCTH (QYHKUMIL, npuHsATEM B § 03.

Tak Kak Npono3uuMoHanbHasi Gopma sin x = 2 HUMeeT 3HAUCHHE JIOXKb IS
1000ro 3HAUEHHS TIePEMEHHOH X, TO COOTBETCTBYIOMUH KJylace Ax (sin x = 2) He
HMeeT HU OJHOr0 SJIeMeHTa.

Knace, KOTOPHIH He HMMeeT 3JIeMEHTOB, HA3HIBAETCSI nycmuim kKaaccom. VI3
HAINMX COIJIAIEHUH 0 TO)K[AECTBEHHOCTH INPOINO3UIMOHANLHEIX QYHKUMH ¥ KJac-
COB CJIEAYeT, Y4T0 ecyid QHUKCHPOBaHA 06J1aCTb OllPefiesIeHHst, TO CYILIECTBYET JIULIb
ofiMH nycroit knacc. OqHaKo 00JacTb onpejesieHHs I1yCTOro Kiacca, COOTBETCTBYI0-
wero gopme sin x =2, U obnacTe onpejesecHUsT MyCcTOro Kjacca, COOTBETCTBYIO-
mero Gopme & < 0, pasyIMYHBL 11ePBAsT COCTOMT M3 AelCTBUTEJIbHBIX YMCeN, a BTO-
pas U3 NOJOXKUTENbHBIX AeHCTBHTENLHBIX uHced’™. B COOTBETCTBUHM C 3THM MBI
Gyaem FOBOPUTB 0 ,,IYCTOM KJiacce AeiiCTBUTEeNbHBIX YMCen” U 0 ,,[[yCTOM KJacce
MOJIO)KUTENIBHBIX NeHCTBUTENBHBIX YHCEN™.

Knace, xoropblii coBnajaer co cBoell 00s1acTbio ONpeAeNieHHsI, HA3BIBAETCS
yHUgepcarbHuLM KaaccoM. Hanpumep, KJjiacc, COOTBETCTBYOWIMH (opme ¥ >0,
SIBJISIETCST YHHBEPCANBHBIM KJIACCOM [JeHCTBHTESIbHBIX YHCeN, a KJAcC, COOTBET-
crByolit dopme ¢ >0, SIBJISIETCSI YHUBEPCAJILHBIM KJIACCOM IMOJIOXKHTEIbHBIX
IelCTBUTENbHBIX YHCEJI.

BuHapHble NPOMO3HLUOHANbHBE Gopmbl X3 -y =3xy H X%y CHMMe-
TPUYHEL, U TOSTOMY KaXKJasi U3 HUX HUMEET 10 OJHOi NpucoeauHeHHoH OMHAPHON
MPOMO3UIHIOHANILHON GYHKIMH, WIH OTHOLIEHHI0. B 4acTHOCTH, MpHCOeNHEHHOoe
oTHoueHHe QOpMBI X = Y €CThb OTHOLUeHHe Pa3Nuuusi AeHCTBUTENbHEIX 4HCEN, TO
eCTh TaKoe OTHOIIeHHe C 0GJACTbIO ONpelelieHHst, cocTosLledl U3 map HeHCTBU-
TeJbHBIX UHCEJ, YTO KAOKJBIE JBA PA3JIMUHBIX AeHCTBUTENBLHBIX UHCJIA HAXOASITCH
ADPYT K APYIrY B 9TOM OTHOIIEHUH U HHKAKoe JeHCTBUTE/IbHOE YHCI0 He HAXOAUTCS
B 3TOM OTHOLIEHMH K camomy cebe.

TepHapHele NPOMNO3UNUOHANLHEIE GopMB [x — y| <f U |[x — ¥| < ¢ HMeIOT

KaXKAasl N0 TPH MPUCOeMHEHHBIX TePHAPHHIX MPONOSHUMOHANBHBIX (QYHKIMA™
(TaK KaK OHM CHMMETPHYHEI 110 X U y). Bce 9TH wecTb NPOMO3NMIHOHANLHEIX QYHK-

M pasnuuHel MEeXAY coGoit. OaHako U3 3Tux QyHKuMi MO>KHO TaK BHIOpaTh

napy, Ajas Kaxaoi Gopmel 1o 0AHOH IPHCOeIMHEHHOH GYHKUNY, YTO OHM OKAXKYTCS :

COTJIAaCOBAHHBIMHM 10 3HAYEHUIO AJIST KaXKaoH ynopﬂ,uoquHoi«‘x TpOﬁKH aprymeHToB,

KOTOpast JIOHUT B 06J1acTH aPTyMEHTOB KaK ORHOMH, TaK U ApyroH, u OyAyT OT/IH-
YaThCsl TOJLKO TeM, YTO nepBasd OyAeT NPUHUMATL 3HAYEHHE JIOXKb JJisT HEKOTO-

PHIX TPOEK, KOTOpbE He Jie)KaT B 00JacTH aprymeHTOB BTOPOH.

05. HecoGcTBeHHBIE CHMBOJBI, CBfAA3KM. Mbl BUze)id, UYTO eCHH :
pasjaraTb  BbLID@)KEHHsl, HATpPUMED NPENJIOXKEHUs] KAKOro-iubo
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e

g3plKa, HA NPOCTBIE CHMBOJIBI, KOTODHIE y)Ke MOXKHO CUMTaTh Hepas-
710)KUMBIMM B TOM CMBICJIE, UTO MX JaJibHe#ilee ujeHeHHe He OMpaB-
JBIBAETCST CONEPIAHMEM " T0 MOTYT, B YacTHOCTH, IOSBUTHLCA [Ba
ona CUMBOJIOB, & MMEHHO — MCXO/IHble COOCTBEHHBIE MMeHa U Iepe-
metHbie. Mbl HaseblBaeM HUX COOCMIGEHHLIMU CUMBOAAMU W CUHTAEM,
yT0 OHH MMEIT KaKOoe-TO COJep)KaHHUe, Jake B3sATble caMu Mo cebe:
MCXOJHbIE MMEHAa — MOTOMY YTO OHH YTO-TO 0003HA4alT (MJIM IO
KpaliHell Mepe 3afyMaHbl, UTOGB UTO-TO 0603HAYaTh), NEpeMeHHbe —
[OTOMY YTO OHM MMEIOT (WM N0 KpaiiHell Mepe 3anymaHnl, YTOOH
yMeTh) HENYCTYI0 006J1acTh 3HaUeHud. Ho, MoMUMO CHMBOJIOB COGCTBEH-
HbIX, AOJDKHB BCTPEYATHCS TAXIKe HecoOCmeeHHble CHMBOJIBI, HIIH,
o TpaJMLHOHHOK TEPMHHOJOTHM (CXOJIACTHYECKOH M J0CX0JacTH-
yeCKOM), CuHK@Qme2opemamuyeckile CUMBOJIBIL, T. €. TaKHe, KOTOpPHie
He MMEIOT CaMOCTOSITENILHOIO CO/IePyKaHKsi, HO B COYETAHHUH ¢ COGCTBEH-
HBIMH CHUMBOJIaMKM (OfIHHM HJIM HECKOJIbKAMH) 00pasylorT CIOMCHBIE
BLIPAYKEHHSI, YIKe HMEIIIUE CaMOCTOSTENILHOE CONepIKaHue 30,
Cpenu HecOOCTBEHHBIX CHMBOJIOB o0pawaioT Ha cefsi BHUMaHue
CKOOKU DA3UuYHLIX BHJIOB, KOTODHIE YTOTPeOsIOTCS (KaK OOBLIYHO
B MaTeMaTUUECKO}t CUMBOJINKeE) JIS1 YKa3aHUs TOT0, KaK 00 beUHSIOTCS
MeXXIy C000# pasnuuHble YACTU BBIPAYKEHHUs. ITH CKOOKH yYacCTBYIOT
B Pa3JIMYHOTO POJIA KOMOMHALIMAX HeCOOGCTBEHHBIX CHMBOJIOB, K PaCCMOT-
PeHMI0 KOTOPHIX MBI Ceffuac mepexoium, ¥ MOIYT Jub0 UIpaTh B HHUX
poJib MPOCTHIX yKasaTesell 00beluHeHUs, B TO BpeMs KaK CHelUalb-
Hpifl Xapakrep 0003HAaYeHWs BBIPAKACTCS JPYTMMH CHMBOJIAMHM 8D,
qu6o coyeraTb (QYHKUMM YKasaTeneidl o0befuHEHHA ¢ QYHKUUSIMH
OPUAAHUST 0003HAUECHHIO CIICL{MAJIbHOTO COJEpIKaHust 82,
Céasku — 910 KOMOMHALUM HeCOOCTBEHHBIX CHMBOJIOB, KOTOpbIE
B COYETAHUH C OJIHOM MJIM MHOTMMM KOHCTAHTaMK 00pasyIoT (WM AaI0T)
HOBbiE KOHCTAHTHL. EciM Tenepb OJHY MJIM HECKOJIbKO 9THX KOHCTAHT
3AMEHMThL TaKUMH GOpPMaMM, KOTODble B YHCJEe CBOUX 3HAYeHHH
CONEPIKAT JEHOTATHl 3aMEHSIEMBIX KOHCTaHT, TO, KaK 3TO CJe[lyeT H3
CKa3aHHOTo B § 02, COBOKYIHOE BbIpayKeHUe NPeBPATHTCS U3 KOHCTAHTHI
B (opmy. CBOGOAHBIMU IepeMEHHBIMU 3TOH COCTaBHOM GOpMBI GYLYT
CBOGO/HLIe MepeMeHHbIe BCeX TeX (OpPM, KOTOpbie, COeJMHEHHBIE C TO-
MOILBIO CBA3KU KAaK MeXXAy co00#l, Tak, OLITb MOXKET, ¥ ¢ HEKOTOPHIMK
KoncTtanTamu, obpasyloT cocraBHyw ¢opmy. Iast Toro urobul HoJi-
HOCTbI0 OmMCaThb CBOMCTBO KaKoH-nuG0O ompejeneHHOH CBS3KM (B Ka-
KOM-n60 onpejieleHHOM A3bIKe), 3aKJjiouaouieecsi B CroCOGHOCTH
00pasoBLIBATL HOBOE Coj/lepryKaHue, HelOCTATOYHO YKa3aTh [eHOTaTh 8%
A1 BCeX HOBBIX KOHCTAHT, NOJIYYalOLIMXCS B pe3ysbTaTe BCeX 10-
NYCTUMBIX coyeTaHUt CBSISKM C OXHOM WU HECKOJIbKUMYA KOHCTAHTAMH.
Y)KHO Taroke AJs Kaka0# GopMmbl, nojyvammeiics B pesyJsbraTe

UCHOJIL30BAHMS CBSIKH B COYETAHUH C (POPMAMHU UK B COYETAHUH C Op-

MaMu u koHcTaHTaMmu, 3ajaTh HOJHYK CXEMy ee 3HaueHuit npu pas-
TMYHRIX HaGopax 3HAYeHMH ee CBOOOMHBIX NepeMeHHbiX. M Bce 3T0
BOJDKHO, KOHEYHO, HAXOAUTBHCS B COOTBETCTBHM C JAOMYIUCHHSMH
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0 CMbICJIe M JIEHOTaTe, CfleJaHHBIMA B KoHIe § 01, U Co cKa3aHHHIM
B § 02 0 coflep)KaHuK B 3HAUEHMM NepeMeHHBIX U GopM. CBASKU MOT'YT
TOrjla YHOTPeOASATLCA He TOJNBKO B SI3bIKAX, COMEPIKAIINX KOHCTAHTH,
HO ‘U B TAKUX $3bIKAX, eJUHCTBEHHBIMH COOCTBEHHBIMH CHMBOJAMH
KOTOPHIX ABJIAITCSH MepeMeHHble 54,

KoHcTaHTs! UK GopMbl, COEAMHSEMbBIE CBASKOH € Leablo IoJyye-
HHsl Pe3yNbTUPYIOLeil KOHCTaHTHl MNM (OpPMBI, HA3BIBAKTCS 0nepa-
Oamu. CBsI3Ka Ha3bIBAETCS CUHRYAAPHOU, GuHApHOL, MepHapHOT U T. L.
B COOTBETCTBHU C UKCJIOM ee OmepaHf.

OnepaHiof CHHI'YIISIPHON CBSSKH MOXKET GBLIThL IepeMeHHasi ¢ CO0T-
BETCTBYWOILEH 00J1acTbi0 3HAUeHHH (ITO corjacyercd € TOJBKO YTO
CHCJIAHHBIMM PAa3bsICHEHUSIMHM, TAK KaK IEpeMEeHHasl eCTb, KOHEYHO,
YaCTHHIA chyyail gopmel). Ecnu npu aToM 061acTh 3HaUCHHI IepeMeH-
HOM CONEPIKHUT JEHOTAThl BCEX KOHCTAHT M IOJAXOJsIME 3HaUeHUS
BCexX (GopM, KOTOpBIE MOTYT ObITb ONEpaHIaMU CBSI3KH, TO Pe3YJIbTH-
pylomas dopma HaswBaeTcs npucoeOunernoil gopmotd ceasku. (Tlog
no0xo0sum 3sHaUeHUeM GOPMBI, UCTOJIb3YEMO B KauecTBe OMepaH/bl,
Mbl MIOHUMaeM TaKoe ee 3HaueHHe, AN KOTOPOTO MMEET HEKOTopoe
3HaYeHHe COBOKYNHasi (OopMma, COCTOALAS M3 CBSSKH M OIepaHbl.)
Ilpucoeounennoll @yHkyueil CUHTYIAPHOH CBSI3KM Mbl Ha3blBaeM
NPUCOEIMHEHHYI0 DYHKUMIO BCAKOH mpucoeinneHHOH ¢opmul. Onpe-
neyisiemasi TakuM o00pasom IpHUCOEAMHEHHAss OQYHKLMA, KaK JIerKo
BUjleTb, €AMHCTBEHHA.

Mo)XHO TroBOPUTL O MpPHCOENMHEHHOH QYHKUMU CHHTYISApHOi
CBSABKM M B TOM Cllyyae, KOIjJa SI3bIK He CONEPUT NepeMeHHo# ¢ He-
00x0 MmOt st moJlyyeHUs NpUCOefMHEeHHOH GOPMBI 06]1aCTbI0 3HA-
yeHud. JIis 3TOro JOCTATOUHO PACCMOTPETH SI3bIK, IOJyYalMUiics
OPUCOEMHEHNEM HYXXHOH mnepemeHHOH.

TouHo TaK >Ke Ans mosjyueHUs GOPMBI MOXKHO WCMONb30BATL U
n-apHpie CBSI3KY C 11 Pa3jIMUYHBIMU TIepeMEHHBIMU B KauecTBe OfepaHf.
Ecnu npu arom o6nacth sHaueHuit Ka>kKmodl IepeMeHHOH COmepyKUT
REHOTAThl BCEX KOHCTAaHT U MOAXOJSLIMEe 3HAYEHHST BCeX (GOPM, KOTO-
pble MOTYT OBIT MCIOJIB30BaHBl B KauecTBe ONMEPAH] Ha 3TOM MeCTe,
TO pe3ynbTHpyomas ¢opma Ha3bBACTCA npucoeOuHeHHold @opmoll
cBA3KM. [lpucoedunentoll Pynxyuell CBSSKM Ha3bIBaeTCs TaKas MNpu-
CoevHeHHas1 QYHKLUA NPUCOeINHEHHOH $OpPMBI, KOTOpas 110J1yYaeTcs,
€CJId YIopsiioueHHblil Habop ee apryMEHTOB NPUIKCHIBATL B KayecThe
3HaueHuil cBOGOAHBIM mHepeMeHHBIM (OPMBLI, B3ATHIM B MNOPSIAKE MX
BXO)KJIeHUs1 B GOpMy ClieBa HaIpaso.

Boo0me, xapakTep CBsi3KM, NpOsIBAAKLMACA B 00pasoBaHUK
HOBOT'O COJIEL)KAHHUs, Jlerye BCEro ONpejeisieTcsi KaK pas 3ajlaHuem

NPUCOeIMHEHHON QYHKIMM, TAK KaK 3TOr0 JOCTATOYHO ISl MOJIHOTO -

(uxcupoBanus ynorpe6neHust cBsi3Ku 9.

CyliecTByeT TecHasl CBsI3b MY CBSA3KaAMU U (PYHKYUOHAALHHIMU
KoHcmanmamu, T. €. coOCTBeHHbIMH MMeHamu (yHKuuiA. Pasnunyus
MEXX/1ly HUMHU 3aKJII0YAIOTCSl B TOM, UTO (@) PYyHKUMOHAJIBHONX KOHCTaH-
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e

ol (Y HKIIHS or}pebe/memc,q, B TO BPEMS KAK JUIs CBSI3KM OHA ABJIAETCS
npicoeOUHERHOU, (b) cBA3Ka HUKOrIAa He 3aMEILAETCS TIEPEMEHHOH M
(c)Hapsiny ¢ 0603HaYeHeM JUISA NIPUMEHEHHS QVHKLUE K ee apryMeHTam
MOJKeT Mapallie/ibHO CYIecTBOBaTh JApyroe 0Go3HaueHue, KOraa coor-
peTCTBYIOIAsl CBSISKA 3aHMMAET MECTO (QYHKLHOHAJBLHON KOHCTAHTHL
OpHAKO OTH PasMyusi MOXKHO B 3HAUMTENbHOH CTENEHM CUMTaTh He-
cylecTBeHHBIMH, TIOTOMY YTO (2) oBo3HaueHUs HMEIOT, KOHEYHO, TO
cojlep)KaHUe, KOTOpOe Mbl MM JiaeM (B Mpeneniax, YCTaHaBJIMBAEMBIX
TpeGOBAHNEM HENPOTUBOPEYUBOCTH U agsxBartHoct), (b) MOXKHO
ACCMATPUBATh SA3BIKH, B KOTOPBLIX HET IIEPEMEHHBIX, 3HAUECHUSIMU
KOTOPBIX MOTJM Obl OBITH QYHKLMHA, U B KOTOPBIX (YHKLMOHAJIbHBIE
KOHCTAHTLl HHMKOTHA He 3aMewaioTcsi TepeMeHHbIMH, ¥ () 0003Ha-
yeHue TPUMeHeHUs! GYHKIMK K ee apr'YMeHTaM MOXKeT ObiTb M3MeHeHO,
KaK M BCSIKOe Apyroe oGo3HaveHue, WK a)Ke 1Y OIMPOBAHO BBElEHNEM
B OJIMH U TOT >Ke $I3LIK pASJIMUHBIX PABHO3HAUHBIX 0003HAaYeHHH 9.
¢lcHO, UTO B TeX CHy4asix, KOrja sI3blK CONEP)KUT 0003HaueHus
ISl TIpPUMeHeHHs] GVHKLMM K ee apryMeHTaM, 4acTO MO)KHO YCTpa-
HWUTD TY WJIM,MHYIO CBSI3KY, T. €. TIOJIHOCTBIO 0TKA3aThCsl OT ee YnoTped-
JIeHUsI, KCMOJIL3YST BMECTO Hee MMSI IPUCOeXMHEHHON QVHKIMHU, KOTO-
poe B ciyuae HYXJbl J06aBisercs K cioBapio sisbika. Ha arom nyTh,
0HaKO, HUKOTJAa HeNlb3s NOOWTHCS MOJHOTO MCKIIOYEHHUs1 U3 sI3BIKA
BCeX CBSI30K. JlefCTBUTENIbHO, 3HAKY TTPUMEHeHUS CHHTIYJISAPHOH QYHK-
UMUK ee apTyMeHTy, IpUMeHeHUs1 OMHapHO# QVHKUUM K ee apry-
MeHTaM ¥ T. J. (Hanpumep, Te, KOTopsle ObUTM BBeNeHwl B § 03) camu
ABNAIOTCS  CBSI3KaMu. XOTSI 9TH CBSI3KH, MM010GHO BCeM OCTaJIbHBIM,
MMEIOT, KOHEUHO, CBOM TpucoenuHeHHble QVHKIHUU 87, TeM He MeHee
YKa3aHHBLIM NPHEMOM HEBO3MOYKHO MCKIIOUUTb KX Bee 89,
OnncanupiM crnocoGom Bcerja, OYEBUIHO, MOYKHO YCTPaHUTh U3
KaKoro-n1ufo s3biKa BCe BCTpevarolyecsl B HEM CBSI3KH, OTJIIHYHBIE OT
3HAKOB NpuUMeHeHMs1 GVHKUMHE K KX aprymeHram. OTO IOCTUraeTcs
COOTBETCTBYIOILMM JIOCTATOYHLIM DPacUIMPEHHEM $I3bIKA, K KOTOPOMY
B Cllyyae He0GXOMMMOCTH MPUCOETUHAIOTCS M CAMU 3HAKM ISt 0603Ha-
UeHUS] mpuMeHeHMs GVHKUuiT K MX aprymeHTam. Tem He meHee 9TH
YCTpaHuMble CBSI3KM BCE Ke YacTo yhoTpebnsiorcesi, ocobeHno B ¢pop-
ManM30BAHHBLIX SI3BIKAX C OTpaHWUeHHBIM CJOBapeM, B KOTOPHIX 3Ty
OIDAHUYEHHOCTL HKEJATeJIbHO TouYemMy-nube COXPAHUThL, CKKEM IS
TOro, 4YTofpl SI3LIKOM MOXKHO OBUIO TOJIL30BATLCH KAK CPEJICTBOM
Bbilesiennst Kakof-nn6o crmeuuanbHOR BETBU JIOTHKH MJIH JPYroro
IIpeimeTa ¢ LENbI CAMOCTOSITENILHOIO ero PacCMOTPeHHSI.

B uacrnoctu, Ml BcTpetum B rnase I ceHmeHyuoHanbHble C6A3KU.

TO TaKue CBSA3KM, KOTOPbIE YIOTPeOGNSIOTCS COBMECTHO € OJHUM WJIM

HeCKONbKUMM mpensioKeHusiMU  JUIs 06Pa30BaHUST HOBBIX TIPENJIO-

enui. Ecnu ke posib ONepaH] BMECTO HEKOTOPHIX MJIM BCeX Npej-

TOXenult UrparloT NPONO3ULUMOHAILHBIE (OPMBL, TO Mbl NOJIyuYaeM He
TIPe/I0KeHMe, a NPONO3NLKOHANBLHYIO (BOpPMY.
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OcHOBHOM CUHRYAAPHOU CEHTEHLMOHANLHOM CBSI3KOH, KoTopas
Ham noTpebyercsi, sIBJISIETCS CBSISKA JUIsl OTpuLaHust. B ¢opmanuso- .
BaHHBIX SA3BIKAX Mbl OyJeM YNOTPeGNAThL st 9TOH LeJIM eUHBI CHM- -

BOJl ~, KOTOpBI#, Gyayuyd NpUNKMCAH CJeBa K NpPeAJIOKeHHIo, Oyjer

00pa3oBLIBAaThL HOBOE MNpEUIOKEHHE, SIBIsOLIEeCs OTPHLIAHMEM Tiep-
Boro. IlpucoenuneHHON ¢yHkuuedl 3Tolt CBASKM SIBISETCS (YHKUHS, -
0TOGpakalolasi UCTHHHOCTHBIE 3HAYEHUS B UCTHHHOCTHblE 3HAYEHHUS
¥ NMPUHUMAKILAS 3HAYEHUE UCMUHA JJIi apTyMEHTa JA0MCb W 3Haye- °
HUE J04Cb ANA aprymeHTa ucmuuq. Jnsi yno6cTBa 4TeHUst Bbpajke- -

HUA (HOPMANIU3OBAHHOTO SI3BIKA MOYKHO CHMBOJI ~» I€peaaBaTh CIIO-
BOM ,He” WM COYeTaHHEM CJIOB ,HeBepHO, GYATO...” u »JIOXKHO,
yro...” W T. M.

OcHoBHbIE GUHApHble CEHTEHLMOHANbHbE CBSI3KH YKasaHbl B Tal-

nuLe, NOMelleHHOU HiDKe. B niepom cTonblie nomeleHsl 0603HayeH s,
KOTOpble Mbl GyneM ynotpebnsiTh B (OPMAJIM30BAHHBIX SA3BIKAX, |
NpuyeM IpPeAnoJjiaraercst, 4ro NycTble MeCcTa AOJDKHBL ObITh 3amoJi- |

HeHbI NIPE/JIOXKEHUSIMA PacCMaTPUBaeMoOro sisbika. Bo BTopom cronbue
nomewieHsl Gpassl, OIHA MJIM JBE, KOTOPHIMH STH CBSISKH MOTYT OBITH
BOCIIPOU3BE/IEHB! YCTHO. 3/1eCh NIPeII0JIaraeTcsi, YTo MycThie MecTa f0J-
KHbI OBITb 3aMOJIHEHB YCTHBIMM BOCIIPOU3BEIEHHSIMU B3ATHIX B TOM JKe
NOPSiIKE NPeJIOYKeH  H, KOTOpbie 3aMOJIHSIOT NyCThie MeCTa B CBA3KAX.

CiioBa, crosimue B CKOOKAX, MO)XKHO OOBIYHO ONMYCKATh ISl KPATKOCTH,
HO B TeX CIyuyasiX, KOrla HY)XHO U30e)KaTb BO3MOYKHOTO HeELOpasy- .
MEHHsI HJIM NOJUEPKHYThL KarKoe-Jnbo pasnuuue, 3TH CJ0Ba JOJDKHB
ObiTh BOCCTaHOBJIEHBL. B Tpetbem cTonflie 3ajaHa NpUCOeAMHEHHAS
QyHKUMST CBSASKM. JTO 3aj/aHue OCYINECTBJIEHO C MOMOIIbI0 KOJIOBOH '
T0CJIEI0BATENILHOCTH U3 YeTHIpeX GYKB cienyomum obpasom: Gywsa t
obo3Hauaer uctuny, 6yxsa f — JI0)Kb; NepBasi 6yKBa mocniefoBaTellb-

HOCTH YKasblBaeT 3HaueHMe QYHKUMM ISt aprymentos t, t, Bropas
OyxBa noc1ef0BaTeNLHOCTH — 3HaYeHHe GYHKLNMU JUIs1 apTYMEHTOB t, f,

TPeThbst GYKBa — [JIst apTyMeHTOB T, t, yeTBepTast — st aprymenTos f, f.

B uetBepTOM CTONI0UE CTOAT UMeHA (O/{HO WJIM HECKOJIbKO) CBSASKHM HJIH -

ee NMPUCOeJUHEHHON QYHKUMH™®,

[_v_] _ v _ (MuduTOH tttf (nepasgenurensHas) AUSBIOHKIMS;

Ipyroe BMecTe);
L1 _, ecmm %9

[_D_1 ecnmn_, 10 8

ttft ofpaTHas MmMnIHMKALHS;

tftt (MCTMHHOCTHRIN) yeoBHEIH C0103%);
(maTepuanbHas) HMILTHKALHS;

*) B mojJHHHNKe BMecTo 9ToiH (pasbl cTOAT ABe Gpaspl, nepeBof] KOTOPHIX
TaKoB: ,,Bo MHOTHX ciyuasx MMeeTcs oflieynoTpe6HUTeNbHOe aHTIMICKOE WM,

KOTOpoe MOXXeT 0603HAYaTL 1MG0 caMy CBSI3KY, JHGO ee MPUCOCNMHEHHYI0 DYHK- |

LHMI0. DTO MOKA3aHO B YETBEPTOM CTOI6UE TAGJIMIL; eCli B YIIOTPe6IeHHH HAXO-

AATCST aibTepHATUBHBIE UMEHA, NPHMBOIATCS 003, 4 B HEKOTOPBIX CJyuasx, Koraa *

YHOTPeGUTEILHOrO MMEHH HeT, TakoBoe Mpemjaraercs”. — Ilpum. nepes.
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__ (marTepuanbHO) UMIIHIM-
pyer _,

__ (maTepuanbHO)  BJeYeT
89);

[_=_1 __rTorna u TombKo Torfa, tfft (McTMHHOCTHHIA) GuycnoBHBHI Co-
Korga _ 59; 103%9), (MaTepUanbHasT) SKBHBATEHT-
HOCTD;

__ (marepuanbHo) 9KBHBA-
JeHTHO _ %9);

tfff KOHDBIOHKIMS;

[} 1 __ ¥ _ HecoBMecTHH; fttt aHTHKOH'BIOHKUMA, OTPHLAHHE
HEBEPHO, UTO _ U _ ; KOH'BIOHKUHH, HeKOH'BIOHKLHS,
wrpux Weddepa;

[_ZE 1 _ wnm _, Ho He To U Apy- fttf paspenuTenbHAs MUBBIOHKIUA,
roe BmecTe; __ He (MaTepH- (maTepuanbHast) aHTUIKBHBAJEHT-
AbHO) SKBHBAJIEHTHO _ 89); HOCTb, HEIKBUBAJIEHTHOCTb, OTpPH-
IaHue (MarepuajbHON) SKBHBA-
JIEHTHOCTH;

[_LD_1 _, Ho He _; ftff (MaTepHanbHAst) aHTHHMIIMKALMA
HEUMIUTHKANHS, oTpUUaHHe (MaTe-

pHanbHOMH) MMIJIMKALIHY;

[_LCE_] He ,a _; fftf o0paTHast aHTHUMNIMKALYST, HEUM-
IINKALMs1, OTPULIaHHe 0o0paTHOM
HMIUIMKAUNH;

[_¥_] mn_,Hm _; ffft aHTUAN3BIOHKIUSA, HeU3 BIOHKLIMS,

OTPHUAHHE AU3BIOHKUHH,

OGo3Hauenusi, MCTI0JIb3yeMble HAMH JJI51 CEHTEHIMOHAIbHBIX CBAI30K,
TaK jKe KaK 1 0003HaueHHsl, UCTI0JIb3yeMble JIJ151 KBAHTOPOB (CM. HIDKE),
SIBJIAIOTCST afanTainued CUMBOJIMKKM YaliTxena m Paccena, ucroJb3so-
BaHHON umu B Principia Mathematica (koTOpasi B CBOK 0Yepelb ya-
CTUYHO 3aumcTBOBaHa y Ileano). OaHako ynorpe6uTeNibHBI TaKKe U
Pasnyunble npyrue cucrembi 0003HaueHuit *; ¥ TOT, KTO XOTeJ Ol
CPaBHUTbL pabOTH Pa3JIMUBBIX ABTOPOB, J0JDHKEH BepaGoTaTh M3BECT-
HYI0 JIErKOCTh B N€PEX0/ie OT OHOI CHUCTeMbl 0003HAYeHUH K APYroi.

KBajpaTHbie CKOGKM, KOTOpble BKJIIOUEHH HAMH B 3T¥ 0003Ha-
UCHHUST KaK KX COCTaBHBIE 3JIEMEHTHI, MOTYT B JeHCTBHTEJIbHOCTH OKa-
8aThCsl B0 MHOTHMX CJyyasiX HeHY)KHBIMM. B Takux ciyyasix Mbl Gynem
HX NIPOCTO omycKaTh (KOHEYHO, paccMaTpUBasi 9TO JIMIIb KaK NMPaKTH-
YeCKu ynobHOe COKpaileHue).

Ecnu o6nacte onpenesneHust n-apHoit nmponosuLMoHaNbHOlM dyHK-
UMK UCTUHHOCTHBIX 3HAUeHWHl COCTOMT M3 BCEX YHOPSIIOYEHHBIX Ha-
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60poB, COCTABJIEHHBIX U3 N UCTUHHOCTHHIX SHAUEHUH, TO TAKYH PyHK-
1Ko Mbl 6y/1eM Ha3bIBATh UCMUHHOCMHOL ynryueil *2 . Tak, Hanpumep,
BCsIKasl NMPHUCOeAUMHEHHAs QYHKLUS CeHTEHLMOHANLHON CBS3KKU ecThb
MCTHHHOCTHAst QyHKUUs. To >Ke camoe oTHocuTCsl KO BCSIKOH Npu-
COeMMHEHHOH (GYHKUUM TaKOH QOpMEI, KOTOpasi MOCTpOEHA W3 OJHUX
TOJILKO TPOMNO3KLHOHANLHBIX TEPEMEHHBIX C NOMOILIbI0 MHOTOKPAT-
HOI'0 NPUMEHEHMS] CEHTEHUMOHAJILHBIX CBS3OK® .

06. Oneparopsl, KBaHTOPLL, Onepamop — 3T0 TaKas KOMOMHALUS
HeCOOCTBEHHBIX CHMBOJIOB, KOoTopas, 6yayuu ynorpebiieHa COBMECTHO
C OJHOM MJM HECKOJIbKMMM IIePeMeHHLIMM — TAaK Ha3bBaeMBIMH
OnepaMopHLIMI NepeMeHHbIMI (UX YUCTO J0IDKHO OblTh GUKCHPOBAHO
¥ BCE OHH JIOJDKHB! OBITh PA3MUHBI), — a TAKXKE C OHOM MJIU HECKOJb-
KUMH KOHCTAHTaMH, MM GopMaMy, UNM U TEM U APYTUM -— TaK Ha-
3LIBAEMBIMU  ONEPAHOAMU, — J@eT HOBYI0 KOHCTAHTy HJM HOBYIO
dopmy. OnepaTopHbie NepeMeHHble, CTOSIIME B HOBOM KOHCTAHTe WM
HOBOH (OpMe Ha HEKOTOPHIX OIpeJeSIeHHBIX MeCTaxX, He SIBJISIOTCS
CBOGOJHBIMU TEPEMEHHBIMH, HECMOTPS HA TO, UTO HA 3THX JKEe MecTax
B OMNEPAHAaX OHU MOIJM ObITh CBOOOAHBLIMU MepeMEHHBLIMU.

Uro0bl 06BICHUTL 9TO MOApOGHee, 3aMeTHM, YTO BO BCSIKOM KOH-
KPETHOM CJlyyae TIPUMEHeHMsT Kaworo-ynmbo omepatopa oOmepaTopHbIe
nepemMeHHble MOTYT (M OOBIYHO 6YAYT) BCTpPeYaTbCsi KaK CBOOOMHBIE
nepemMeHHuie B 0JHON M3 omepaHji. Mul pasiuyaem TpH THIIA BXOKje-
HUH OMepaTOPHBIX NMEPEeMEHHbIX B 06pa3oBaHHYIO ¢ MOMOUILIO ONepa-
TOPa KOHCTAHTY I GOPMY, 8 UMEHHO: BXOXK/IeHHe B OJTHY U3 ONepaHf,
sIBNISIOUIEECS, eCNId paccmaTpuBaTh 9Ty oOmepaHpy camy mno cefe,
BXO)KJIEHMEM B KauecTse CBOOONHOI MepemeHHOit; Mpouyne BXOXKIEHHUS
B OIHY M3 OMepaHnj; BXOXKJIEHNS HEMOCPENCTBEHHO B KauecTBe olepa-
TOPHBIX NIEPEMEHHBIX, T. e. TIOMHUMO omnepaHa. B HoBoit KoHcTaHTe MM
dopme BXOXKNIEHUS IBYX MOCJeHUX THUIOB HUKOTAA He ObIBAIOT BXOXK-
JEeHUSIMM B KauecTBe CBOOONHOI mepemeHHO#, a BXO)K/IeHUS MepBOTO
TN SABJSIOTCS WMJIM He SBJAITCS BXOXKIEHUSIMH B KauyecTBe CBO-
6OHEIX TEPEMeHHBIX B COOTBETCTBHM C HEKOTODBIM MPAaBHIIOM, CBSl-
3aHIBIM - € Ka)KIABIM KOHKPeTHBIM onepatopom .  Tlpocredumit
ciiyyaf — 9TO TOT, KOTAAa B HOBOH KOHCTaHTe WK opMe HHKaKue
BXO)KJIEHUS ONMEePaTOPHBIX MMEPEMEHHBLIX He SIBJSIOTCS CBOOOJHBIMY.
B nocaenyowmux riaaBax Mel 6yaeM BCTPeyaTbCsl TOJLKO € 3TUM CJIY-
4yaeM (XOTs MHOrMe o0bIuHble B MaTeMaTHYeCKOil CUMBOJIMKe omepa-
TOPHI MOJ HEr0 M He NMOANANaKT).

[MepemenHele, UMeIOLINE TAKKME BXOXKIEHHUS] B KOHCTAHTH UK (HOPMBI,
KOTOpbie B COOTBETCTBHH €O CKA3aHHBIM He SIBISIIOTCH BXOXKIEHUAMHU
cBOGOMHBIX NePEMEHHBIX, HAa3bIBAIOTCS CAA3AHHbIMLL 1ePeMEHHbIMU ITOR
KOHCTAHTH Uiy GopMel 9. Paznuume Me)KAy CBSI3aHHBIMH U CBOGOJ-
HbIMYM TIEPEMEHHLIMU BBIpa)kaeTcst B crenywomem. dopma, cogepra-
1as HEeKOTOPVIO NMepeMeHHVIO, CKa)KeM X, B KayecTBe €80000HOLl nepe-
MeHHO[, TIpUHUMaeT 3HA4YeHHs] U1 3HayeHUR OSTOH TmepeMeHHOM.
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Ecnu JKe TepeMeHHast X BXOMUT B KOHCTAaHTy WM (GOpMY moabko
p KauecTBE C6A3QMHMOL nepemeHHOU, TO CONeP)KaHMe KOHCTaHTHl WA
MBI HE 3aBUCHT OT X — 1 IPH ITOM He B TOM CMbICJIe, UTO KOHCTaHTa
i GopMa TIPUHUMAIOT OZHO M TO YKe SHAueHHE JUIs BCEX 3HAUCHMH
fepeMeHHOH X, @ B TOM CMBICNE, UTO MpPUNUCHBAHUE NEPEMEHHOH X
yaCTHBIX 3HAUYeHHH BOOOIE GecCMBICTIEHHO 9,

MOKeT CIYUHThCs, UTO Kakas-mubo popma CONEPKHUT Kak cBoGOI-
Hple, TAK ¥ CBSI3aHHbIE BXOXKJIEHUSI OJHON W TOH IKe TMepeMeHHOH.
9o MOXKeT ObiTb, HampuMmep, pe3yJIbTaTOM 00beJHMHEHHUS] C MOMOIbIO
puHapHOil CBASKM Kawroi-nu60 QopMbl, cojeprKaiieit HEKOTOPY10
nepeMeHHYI0 B KauecTBe CcBO0OIHON MepeMeHHOH, ¢ KOHCTAHTOW HJIH
(hOpMOH, coleprKaileil Ty >Ke camylo NepeMeHHYI0 B KauecTBe CBs3aH-
HOM MepeMeHHoi *7.

Kak ¥ 1Mo OTHOLIEHHIO K CBSI3KAaM, Mbl IIPENIIONIaraeMm, uto Ha ore-
paTopsl pacrmpocTpansitorcsi ponyenusi (1)-—(3) xonua § 01 u uro
omepaTopbl MOJUMHEHBl COTJIAIUEHMSIM O CMBICJIE W 3HAUeHUM Iepe-
MeHHBIX, CQOpMyNupoBaHHLIM B § 02, B YacTHOCTM JONyIeHHIO (4)

02 98) . :
§ OmepaTop Ha3LIBAETCHA M-APHO-N-APHBIM, €CIA OH IPUMEHsSIETCH
C M Pa3NWUHBIMM ONEPATOPHBIMU TEPEMEHHBIMU K 11 ONepaHJaMK 99,
CambIM paclpoOCTpPaHEHHBIM SIBJBSIETCS CHHIYJISIDHO-CUMHTYJISIPHBIN Ofle-
paTop, KOTOpbIt Mbl OyneM Ha3blBaTb NPOCIMbLIM OTEPATOPOM.

[TpocTLIM OMEPAaTOPOM SIBJISIETCS, B 4YacTHOCTH, o0003HaueHue,
BBefieHHoe B § O3 pnst cudryssipHoil GpyHKUUOHaJIBHON abcTpakuuu
(mepemeHHasi, CTOSIAs] HETMOCPEACTBEHHO Mocye OYKBHl A, SBJISIETCS
OnepaTopHoil mepemeHHO#). Mbl Oynem HaswiBaTb €ro onepamopom
abcmpakyuu WM, TOApPoOHEe, onepamopom cuHeyaAspHol GyHKYUO-
HaabHei abcmpaxkyuu. Kak Mbl yBUAKM B ryaBe X, B ONpeJesIEHHBIX
CIyuasix K HEMY MOTYT GbITb CBEJIeHBI BCE OCTaJbHbIE ONEpaTophl 100,

Jpyrum omepatopom (TO)Ke MPOCTHIM), KOTOPHIM Mbl 6YyieM T0Jib-
30BaTbCS, SIBIISIETCS 0nepamop Oeck punyuu, MM 0nepamop 0nucanus (1).
[lycth, Hampumep, x siBisieTcs omepaTopHoil mepemenHoil. Torma
coneprxanue o603HavYeHHsA (7X) MOXKHO MNPHUOIUSUTENILHO TepejaThb
ciosamm ,,TOT X, KOTOpHIi”. Boyee moppoGHO conep)KaHue I3TOTO
0003HayeHus MOXKHO pPasbSCHUTL Clenyiomum o6pasom. Morker
CIYUMTLCS, YTO HEKOTOPAst CHHIYJIIpHAS MPONO3ULUOHaNbHAS popMa,
CBOOOAHOM TepeMeHHON KOTOPOR siBJIsteTCA X, MPHHUMAET 3HaueHUe
WCTHHA 711 TOYHO OJHOTO 3HAUeHUs nepemeHHOH x. B arom cnyuae,
NpunuceiBast cnesa K dpopme (7x), MBI 110Jy4aeM UMsi 3TOI'0 3HAUEHUS
Iepemennoi x. Ecam >xe ¢opma NpMHUMaET 3HAUeHHEe MCTHHA JUIA
MHOTUX 3HaueHUil HepemMeHHOW X WJIM, HA0GOPOT, He NpPUHKMaeT 3Ha-
UEHUSI MCTHHA HU IS KAaKUX 3HAUeHHUi MmepeMeHHOH X, TO cojepiKaHue
VIMeHy, mosyvarowerocsl NpuIuceBaHueM (1x) K Gopme, MOXKHO [OHU-
MaThb 110-pa3HOMY: 1O aHAJIOTUM C AHTJIMACKMM M JPYTMMH €CTECTBEH-
HBIMU s3pIKaMM MOXKHO ObUIO OBl CUMTAaTb, YTO B 9TOM cliyuae UMs
00nanaer cMbICIOM, He OTpENeNAIOMMM HUKAKOIO JEHOTAaTa, OHAKO
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MBI FIpEINOUTeM BbIGPATh HEKOTOPOE (GMKCHPOBAHHOE 3HAUEHME Mepe-

MEHHOH X ¥ CYMTATD ero AeHOTATOM MMEHH BO BCeX MOLOGHBIX CIyyasix
(aTor BHIGOp NPOM3BOJIEH, HO JOJDKeH OBITH CjieJlaH pa3 M HaBCerha
JUISt BCAKOH ynoTpeGisieMo# 06iacTH 3HauYeHMH MepeMEeHHEIX).
OcoGoe 3HaYeHHUe [UIS1 HAC UMEIOT KEAHMOPbL. ITO TaAKHeE ONIEPATOPHI,
ON€paHaMM KOTOPBIX SABJISIIOTCA NPEMJIOXKEHUST UM TIPOHO3ULIMOHA b~
Hple GOPMBI B KOTOpHIE JAIOT B KayeCTBE HOBBIX KOHCTAHT WJIM dopm
ONSITb-TAKY IPERJIOXKEHUsT UM TPONO3UUUOHAbHbE (OPMBL

B xauectse xeanmopa obwrocmu (unu 6ceobuyrocmir) MBIl yrorpe6-
JIsieM (€CJIH OTepaToOPHOY IIepeMEeHHOI SIBIISIETCs1, HANPUMED, X) 3HAK (VX)

UJH (X), IPUIHCHIBAEMBIii CleBa K onepatyie. KBaHTop 06IMHOCTH SBJSA-
TCst, CJIell0BaTeJIbHO, POCTHIM onepaTopom. Ero comepikaHue MOIKHO
ONHUCATL CNEAYIOMMM 00pasom (OmepaTopHOH mNepeMeHHOH myCTh

no-npe>xHemy  Gypmer Xx). (X) —_ HCTHHHO, €CJIuM __ TPUHHMAeT
3HaueHue MCTHHA IS BCEX 3HAUEHHI MePeMEHHOM X, 1 (X) .. JIOXKHO,

€CJIM CYIIECTBYeT XOTs1 Obl OJHO 3HAUeHHe X, TaKoe, [Jsi KOTOPOro __

OPUHHUMAET 3HAaYeHMe JIOXKb. 3/ieChb BCE YEThIpe MPOMYCKA IOJKHBI
ObITe 3amosHeHbl OJHON U TOH YKe CHHTYJSIPHOM NPOMO3MIMOHAILHOMR
dopmoii, coseprkaieit x B KauecTse cBOGOANOM nepemeHHOH. Eciu ke
OPONYCK 3alOJHEH IIpeMJIOXKeHHeM, TO (X) . MCTHHHO Torja WM
TOJIbKO TOTAa, Korjga __ ucthuHHO. (M3 ckasanuoro B § 02 unraresns
CaM CMOXXET BBIBECTH COJleP)KaHHe 3TOro 0603HaueHUs s TeX CAy-
YaeB, KOrja MPONYyCK 3anoJiHEH HPOMO3MLKOHANbHOH (opmoH, co-
fepKauledt, MOMUMO X, ewe Apyrue CBOGOJHEIE NepeMeHHbIE.)
Touno TaK e KBaHTOp cyllecTBOBaHUSI — NPOCTOH omepaTop;
MBI GyieM 0603HauaTh ero 3HaKoM (I ), 3aroyHss NPOMYCK ONepaTop-

HOM mNepemMeHHO# M NpPHUNHCHIBasi BCe CieBa K onepaHie. BosbMeM :

ONSITL X B KauecTBe ONepaToOpHOil nepemenno. Torpa (Ix) __ ucTUH-

HO, eClIM ___ NpMHHUMAET 3HAYeHHE MCTMHA XOTS Obl AN OJHOTO
3HQUeHMs1 TepeMeHHOW X, m (3x) __ JIOKHO, eCNM ___ JNsl BCEX -
SHAUeHUH NepeMeHHOW X NMpUHMMAeT 3HaueHue JOXb. Kak u Bbe, -

TpONYCK JOJDKEH OLITb 3amoJIHEeH CHUHTYJISPHOM NPONOSHIIMOHANbLHOM

GopmoH, conepykaweld x B KauecTBe CBOOOAHOH nepemennoi. Ecnm -
e MBI 3al0JIHUM MpPONYCK MpeasioKeHnneM, To (3X) — HCTHHHO

TOTA2 U TOJIbKO TOTAA, KOrJa __ MCTHHHO.
OGosHauenusi (x) M (3x) MOXMHO UMTaTh COOTBETCTBEHHO KaK
»AJIS1 BCEX X" (MJIH , AN BCAKOTO X) U ,,CYIIECTBYET X, TaKoe, 4To’ .
YUrolbl NpOMIIOCTPUPOBATE NpPMMEHEHHe KBaHTOPOB OOIIHOCTH

¥ CYIIECTBOBaHMSI, B OCOOEHHOCTH MX COBMECTHOE NpHMMEHeHHe, pac-

CMOTpUM GUHAPHYIO NPONO3HUHOHAJILHYIO (OpMY

[xy > 0],

TAe X U Y ABNAITCA JNeHCTBUTENLHBIMY TIePeMEHHBIMH, T. €. MepeMeH-
HpIMK, 06NacTbhi0 3HAYEHMH KOTOPHIX ABAAIOTCA JeHCTBHTeNbHbIE
Yncaa. Jra Gopma BEIPAXKAET MOJIOXKHTENILHOCTb IIPOM3BEJCHHUA ABYX

06. Onepamopti, Kéanmopsl 45

-
[eficTBHTEJIbHBIX UMCEJ X M Y ¥ BBIPAXKAET M03TOMY HEKOTOpOE KOH-
KpETHOE CYMWUIEHHE KKIbH pas, KOTAa NEpeMeHHbIM X M y NPUNK-
cpiBaloTcsl 3HaveHusl. Ecam K 3TOH q)opmeu NPUMEHUTb KBaHTOP Cy-
mecTBOBaHKﬂ C y B KayecTBe ONECPATOPHOU NEPEMEHHOM, TO MbI no-
JIyuUM CHHIYJISIDHYI0 POTIO3ULHOHAIIBHYIO dopmy

(Ey)xy > 0].

B panbpuefiuieM Ham 4Yacto OygeT YmoGHo 3aMEHATh KBaJpaTHbIe
cK0OKH GONBILOH TOYKOH, cunTasi, yTo 06J14CThL AEHCTBUS TAKOH TOUKH
HauMHAETCST € TOTO MeCTa, Tie OHA CTOMT, U NMPOCTUPAETCS BIPABO OT
pee. B oTux 0003HAYEHHUSIX MOJYUEHHYI0 GOPMY MOXKHO MepenucaThb
TaK:

(Ey), xy > 0.

Jra CHHI'YIsipHast (OpMa yTBep)KaaeT O NeHCTBUTENbHOM HHCIIE X,
yTO CYIIECTBYET TaKoe AeHCTBUTENBHOE WHMCIIO Y, KOTOpOe C X Jaer
noJI0)KuTeNbHoe npoussenenue. [ToaTromy Kakaeli pas, KOTAa Mnepe-
MEHHOH X NMPUIMCHIBAETCS1 3HAUEHHe, ITa Yopma BLIPAyKaeT HEKOTOpoe
cyxjeHue. Ecnu Mbl NpuMeHMM K 9TOH (opme KBaHTOp OOIHOCTH
C OMEepaTopPHOM MepeMeHHOR X, TO Mbl NOJYYMM OPeNJIOYKEeHHe

) (3y) . xy > 0.

OHO BBHIpa)KaeT CY)KJeHUe, UTO ISl BCAKOr0 [eHCTBUTENILHOTO
ypcia CYLECTBYET HEKOTOpoe AeHCTBUTENbHOE UMCIIO, TaKoe, UTO MX
NPOU3BEJIEHHE TIOJIO)KUTENBbHO. ITO TNPEAJIOXKEHME HYXKHO OTJIMYATh
OT Npe/JIOYKeHUs

Ey) () . xy >0,

BLIPDQKAIOILET0 CY)KAEHHe, UTO CYIUECTBYeT JAeHCTBUTEJIbHOE YMCIIO,
npousBejeHue KOTOPOr0 Ha BCSIKOe JeiCTBUTENIbHOE UUCAO TOJIOXKHU-
TeNbHO. B aHHOM clydae OKasbiBaeTCsl, YTO 00a MPENJIOIKEHUsT JIOKK-
HBI'D | o Bee )Ke MX HYI)KHO OTJIMYaThb APYr oT apyra. s Toro,
uro0bl pe3ye BHIIBUTL OTJIMUMS, SIBJSIIOUIMECS] Pe3YJIbTATOM H3Me-
HeHUsT mopsiiKa KBAHTOPOB, 3aMEHMM IPOU3BEJEHME HA CYMMy U
paccmoTpum Ba CHEAYIOIMX NPejJIoIKeHUs

)@Y . x+y>0,
@) x4y >0.

Vs atux nByx npensio)keHuil mepBoe MCTHHHO, a BTOPOE JIOXKHO0P.

Unrarenio A0HKHO ObITh MHTYUTHBHO $ICHO, YTO NPH HaJMYUM
B HopMann30BaHHOM SI3BIKE OTPULIAHUSI HET HY KBl COXPaHSATb B HeM
OlHOBpeMeHHO 00a KBaHTOpPa — KBAHTOP OOMIHOCTH M KBAHTOp Cy-
WecTBoBanus. B camom pjene, Bmecto (Ex) — MOXHO ObUto OB
BClony nucaTh ~~ (X) A~ ___ ; aHQJOTMYHO BMECTO (X) —— MOXKHO
Obino” 6m Beropy nucath ~ (3X) ~ . To jKe camoe BepHO, pasy-
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MEETCsl, U B TOM CJIyYae, KOT/a X 3aMeHeHa KaKo-nu0o Apyroii mepe-,

MEHHOMH.

B G0/NbIIMHCTBE MCCNIENOBAHAN KBAHTOD OOLIHOCTH MJIM KBAaHTOP .
CyuUleCTBOBaHMSA — MJIM AAXKe 00a BMeCTe — NPUHUMAIOTCS 32 OCHOB-'
Hple, W CleuMajbHele 0003HAYeHHA A HUX MPELYCMATPUBAKTCS .
y)Ke NP 3alanuu GopMAIM30BAHHOTO sI3bIKA. Bee mpoune xpaHTOpH:
ONPEeeISAIOTCS 3aTeM B TEPMUHAX 3THX OCHOBHBIX (IPUMEPHO TaK, KaK *
MBI TOJIbKO UTO BBIP@)KAJNH APYT uepe3 ApYyra KBaHTOPHI OOLIHOCTU W b

CyLiecTBOBaHUs). Heslb3st NIpMBECTH HUKAKUX HEOCHIOPUMBIX CO06pa- -

JKeHuit B NNoJib3y TOro, 9TO0bl UMEHHO 3TH ABd KBaHTOpa nNpearnovyecThb k

BCEM OCTaJbHBIM, KOTOpbLIE € TaKUM >Ke yCrnexom MOrjau ObiTh B3ATH :

3a OCHOBHBIE. OlHAKO MIMEHHO CeNaHHbI# BHIOOD 4acTo GbiBaeT yroGeH.

an/IMCHeHI/Ie K oOIllepaHie OJHOI'0 HUJIU HECKOJbKUX KBaHTOpOBi

(B 4aCTHOCTH KBAHTOPOB CYINECTBOBAHUA U 00UlHOCTY) Ha3blBaETCS
keanmupurayueiio,

JApyrum KBaHTOpOM SIBJISCTCA CHHIYJISIPHO-GUHAPHBI KBaHTOP, *
AJISE KOTOPOTO Mbl IpUMEM obo3HaueHHe [ 2D __ |, Ijie NpONmycKH |
3aN0JHAITCA ONEPaHAaMU U I'ie K 3HaKy 2D CrpaBa BHU3Y NPUNHUCHI-
BA€TCs1 omeparopHasi nepemenHast. OmucaTb 3TOT KBAHTOP MOYKHO,

CKasaB, 4To [, — ] 03Hauaer To e camoe, uTo (x) [ = __ ]

NpUYeM NperoaraeTes, Yto NponycK: B 0GOUX CIYYasix 3aroJHEHb -
OJHMMHM U TEMHU )>Ke NPONO3ULMOHATILHBIME GOPMAMM UM Mpejso- -
JKEHUSIMH, B3SITHIMU B OJIHOM U TOM >Ke nopsiike. CKa3aHHOe OTHO- -

CUTCS1, KOHEYHO, M K TEM CJIyyasiM, KOT/la BMECTO X B3siTa KaKasi-JIu0o
Apyrasi nepemeHHast. ITOT KBAHTOD Mbi OyJeM Ha3biBaTb (OPMAALHOL

umnaukayued'®. Tem jke umernem Mbl GyleM HasblBaTb U ero mpu-
COEIMHEHHYI0 QYHKUMIO, T. €. OJHY U3 JIBYX IHPHUCOEJUHEHHBIX (YHK-
it (cxaxkem) dopmbt [F(u) D, G(u)], The u — mHepemeHHast ¢ He-
KOTOpO# 3ajiaHHOl 06nacTbio SHaueHuit, a F u G — mepemeHHbie

¢ 00J1aCTbI0 3HAUEHHUi, cOCTOSINEH M3 Bcex KIaccoB (CHHTY ISIpHBIX -

MPOMOSHLMOHANLHBIX  QYHKUMH), 06aCcTH OmpejesieHusl KOTOPHIX
COBNAJAIOT ¢ 06JAaCTbI0 SHAYEHUIt NepeMeHHOH u.

PaccmoTpum Temepb KBaHTOp, KOTODHIH HashBaeTcs (KaK u ero
Npucoe/iuHeHHast QYHKUUA) HopMAtbHOU IKEUEAACHMHOCTBINIOP ., Mpt
Oynem sanuchiBaThb ero Tak: [ = _ |, samosusis HOPONYCKHU
OnepaHiamu U NPUNKMCHIBAA ONEPATOPHYIO NePEMEHHYIO CTpaBa BHU3Y
K 3HaKy Z=. JTOT KBAHTOD MOXKHO OIMCaTb, CKA3aB, UTO [__ =,
03HaYaeT TO >Ke camoe, 4T0 (X)[- = _ ], rme mpomycku npex-
NOJIAT3KTCA B 000UX CIyuasix 3alOJIHEHHBIMU OTIEpAH/IAMA KBAHTODA,
B3ATHIMU B ONpejieJIeHHOM nopsiike. CKasaHHOe 0cTaercsi, pasymeercsi,
B Cujie M TOIJa, KOTJla BMECTO X CTOMT Kakasi-uGo Apyras IepemeH-
Has.

Msl Oynem TaroKe M0JB30BATHCSI KBAaHTOPAMH, CXOAHBIMU € TOJBLKO
UTO ONMHUCAHHLIMH, HO MMEIOLIMMU /iBe U OoJiee OMepaTOPHEIX nepe-
MeHHbIX. VX Mbl Oynem HasbiBaTh GUHAPHOU BOPMAAbHOL UMNAUKG-
Yueid, GuHapHOiI §i0 pMAAbHOL IKEUEANEHMHOCTIBIO, MePHAPHOI] o pmae-
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woil umnauxayueld nt. 1. Hanpumep, GUHAapHYIo GOpMAILHYI0 HMILIKKA-
i0 MOYKHO OIMCaTh, CKa3aB, UTo| ., ] 03HayaeT TO yKe Camoe,
gro () (¥) [ D —], rae B oboux cnyyasx nporyCKH 3aM0JIHEHHl
onepaH/aMyu, B3SiTHIMH B ONPEJEJIEHHOM TOPSAKe. Hpeunonarae’gca,
pasyMeeTCsi, YTO 3TO OIpeleJieHUe OCTAeTCs B CUJe U st J1o0BiX

yrMX OTJIMYHBIX JAPYr OT JIpyra MNepeMeHHbX BMECTO X M .
‘AHAJIOTMYHO OTpeleNsoTcs OuHapHas GpopmaibHas 3KBUBAJIEHTHOCTD
], TepHapuasi (opmaibHas MMIUIMKALUUA [ Dyy, —]

OGBLIYHO CUNTAETCS] BO3MO)KHBIM YTBEP)K/IATh He TOJIbKO MpeiIorKe-
nust (KaK aTo 6pu10 paccmoTpero B § U4), HO U MPONO3UUKOHAJIBHBIE
(OpMBI, TIPHUEM TaKKe YTBEPHIEHUSI PaCCMaTpUBAIOTCS (nHecmoTpsl Ha
NpUCYTCTBUE CBOGONHBIX MEPEMEHHBIX B yTBEPIKAaEMOM BBIPaYKEHUM)
KAK HEKOTOpble KOHKPETHhle YTBEPYKIEHUS. ITO NPUHATO 0COOEHHO
B MaTeMaTUUYECKMX TEKCTax, rje, HalpuMep, yTBepi)KieHMe DABEHCTBA
sin (x + 27) = sin x MOXeT ObITb MCII0JIb30BAHO KAK CPEICTBO yTBEP-
J(laTh €ro BEPHOCTb Uil BCeX JEHCTBUTEJIBHBIX X MJIM yTBePIKMe-
Hue HepaBeHcTBa X* + Y= 2Xy MOXeT ObTh WCHONL30BAHO IS
YTBEPHK/IEHMs] TOTO, UTO JJIi BCSIKMX JEHCTBUTEJILHBIX X M ) CyMMa
HX KBaJpaTOB He MEHbIE MX Y/BOEHHOIO NpPOU3BENEHMs.

OueBUAHO, UTO B (JOPMAJIM30BAHHBIX fASHIKAX, B KOTOPBHIX MOXKHO
[OJNL30BAaTLCA  KBAHTOPOM  OOMIHOCTHM, HeT HYXK[Bl & JAOHNYCKATb
yTBep)K/eHHe BBIPAXKeHHH, COJeP)KAMUX CBOOOMHBIE NEPEMEHHbIE.
Hanpumep, BMecTO TOro uTo0bl YTBEP)KAATb NPONO3ULMOHAJILHYIO

hopmy

X+ y2 = 2xy,
MOKHO OBLNO OBl YTBEPIKAATH NpejJIoKeHue
(@) . x>+ ¥ = 2xy.

C apyro#i CTOpOHBI, AOMYIleHHe YTBEPIKIAEHUS MPONO3UIUOHAIBHBIX
$hopm camo 1o cebe eule He u3baBysieT OT HEOOXOAUMOCTU NPUMEHSITD
KBAHTOPHl, TOTOMY UTO YTBEP)KJeHME TaKUX BBIDaXKEHUH, Kak,
Hanpumep,

~ () , sin (x + y) = sin (x) + sin (y)*?
WK Kak
W= Y12 . x= 0,

BOCIIPOM3BECTH (€3 KBAHTOPOB ObIIO Gbl HEBO3MO)KHO.

[TosTomy ecTb NOBOJNLHO BECKHME OCHOBAaHMS CUUTATh, YTO BBENEHHE
YTBEP)KIAIOIMX NPONO3ULKOHANBHBIX GOPM NPUBOAUT K HEHY)KHOMY
Ay6nupoBaHHI CNOCOOOB BHIpAXKEHHsT OJHHX M TEX JKe Bemed U 11(1):)0
M3 (OopmMasu30BaHHBIX S3BIKOB TaKue (POPMbI CJIElyeT HUCKIIIOYUTH®".
Tem He MeHee OKA3bLIBAETCs, UTO MCHOJIb30BaHUE TAKUX (QOPM 4aCTO
O0Jieryaer nocrpoeHue GopMaM30BaHHOIO S3bIKA, YNPOUAsl HEKOTO-



i

48 , Beedenue ;

pble neTand, 4, KpoMe TOro, ro3BoJisieT 60Jiee eCTeCTBEHHBIM U HOHﬂT—‘}

HBIM 00pas’oM BBINEJIMTb TAKMEe OrPaHUYEHHBIE CUCTEMBI, KAK MCUMCs.
JieHue CY)KHeHMH (rnasa I) mnu QyHKuUMOHaNIbHOE HCYMCIEHUe nep--
BOro mopsiaka (rnasa 111), us comepkamux nx Gosee 0GMUPHBIX CHC-
TeM. [103TOMY Mbl B aIbHeRwem 6yeM cBOGOLHO T0JIb30BATHCS yTBEp-
AIEHUEM TNDONO3MUMOHANBLHBIX (OpM. OJHAKO B TaKMX CHUCTEMAX, |
KaK QYHKIHOHANbHOE MCYNMCIIeHHe NOPSAKA  (TJ1aBa VI) nnu Teopust :
MHO)KeCTB Llepmesno (rnmaBa XI), mbl 6ymem nocie paccmoTpenuit ¢
C HCHOJIb30BAHKWEM TAKUX YTBEP)K/IEHMI BKpAaTLle YKasbiBaTh CHOCOG

oboiiTHck Ge3 HuUX.

07. Jlorucruyeckuit meron. s TOro uroGnt TOCTPOUTHL $OpMau- -

30BAaHHBIA SI3BIK, MBI J0JYKHBI, KOHEYHO, BOCNIOJIL30BATLCS KAKKUM-JIMG0
yoKe M3BECTHBIM HaM ASLIKOM, HAIIPUMepP PYCCKUM* MJIH KaKOH-HUGYIb

€ro 4acTbl, U B TEPMHHAX ITOI0 si3biKa oﬁpasosa'rb CJI0Bapb H C(t)Op- ‘

MyJIMpOBaTb TNpaBuJa (OpPMAJIU30BAHHOIO SISBIKA. ITO aHaJIOTMYHO
TOMy, C Y€M YUTATeJIb 3HAKOM MO0 M3Y4eHUIO JPYroro sisbika, KOra,
HAaNpUMED, HUCIOJIb3YeTCst JATUHCKAsi FpaMMaTvKa, HalucaHHAas I10-
pyccku'®®. OpHako nocTpoeHue (HOPMaJU30BAHHOTO $A3BIKA OTJIH-
4aeTcsi TIIATEJILHOCTBIO, € KOTOPOH (OpMyNMpYIOTCS npaBuia, OT-
CYTCTBHEM HENDABMJILHOCTEH M MCKJIIOUEHMH M, HAKOHEL[, TeM, YTo
Npu 1NOCTPOEHMH (POPMaNM30BAHHOTO SI3BIKA MBI npeciepyem Ielb
BOIUIOTUTE B €ro IpaBUJiaX OMpENeNIEHHYIO TeOPHIO, MJIM CHCTEMY,
Jloruyeckoro aHanumsa (cp. § 00).

Yacro Ham mHTEpec K (DOPMaIM30BAHHBIM SI3BIKAM Oyner cBsisaH
HE CTOJNIBKO € HUX JEHCTBHUTENILHBHIM MPAKTHYECKUM HCIOJIb30BAHUEM
B KayecTse s13bIKa, CKONbKO ¢ o0weH Teopuell TAKOro MCHOJIL30BAHUS
M €ro MpHHUKNHANBLHEIME BO3MOXKHOCTSIMU. [losToMy Ham uacto mpu-
-ACTCS1 MCNO0JIb30BATh OJMH SISHIK ISl TOrO0, YTOOBI FOBOPUTHL Ha HEM
0 IpYyrom si3bike, IPHYEM He TOJILKO B MpOLieCCe NMOCTPOEHHSI popMa-
JIM30BAHHBIX 5I3LIKOB, HO M ISl TOTO, YTOObl JOPMYNHMPOBATL TEOpPETH-
YECKHE BBICKA3BIBAHUS O BO3MOXKHOCTAX TaKOro (opMaM30BaHHOI'O
A3biKa. Kaxapift pas, xorma mel Gyjaem MoJIb30BAaTbC KaKHM-THGO
AI3BIKOM JUIS1 TOTO, YTOOBI TOBOPUTD O HEM CAMOM HJIH O {PYTOM A3BIKE109 R
Mbl OYZeM 3TOT MOCJeJHHH A3BLIK Ha3bLIBATDH ABIKOM-005EKITIOM, WK
00BeKMHBIM A3BIKOM, A TIEPBBI — Memaazsicomil®,

ITpu mocTpoeHuu $opManU30BaHHOIO $3BIKA MBI HAYMHAEM C MC-
TI0JIb30BaHUs ONPE/IENIEHHOH YacTH PYCCKOro s3biKa. Mul He Gymem
NBITATBCS  TOYHO ONPeNeJIMTh TPaHMIBI MCHOJIb3yeMOl TIpu 3ToM
YacTH M yKa)KeM ee JIullb NPUONN3UTENLHO, CKa3aB, YTO OHA KAK pas3
AOCTaTOYHA JJIA TOTO, YTOOHl AaThb HaM BO3MO)KHOCTbL ONMCATh 06Iide
NpaBUJia MaHMNYJIAPOBAHUS C KOHKPETHBIMH (GU3MYECKHUMH O00TBeK-
TaMi (TaKUM KOHKPETHBIM QUSHUECKMM OGBEKTOM SIBISIETCS] KayKibiil

*) B OpHrHHane peub MAeT 06 AHIMUHUCKOM S3BIKE, — ITpum. nepes.
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ppuMep MM KaKJ0e BXOXKJAEHME BCSKOTO CHMBOJIA HAliero s3biKa,
HalpuMep YepHUNa Ha Jmcte Oymarw). Taxkum obpasoM, 3ro
3bIK, HMEIOLIMHA JIEJ0 C MPEIMETaMU NOBCEIHEBHOTO YeJOBEYECKOro
oMBITa ¥ BHIXONAIIMHA 3a €ro Npefensl JMIIb B TOM OTHOUIEHMH, UTO He
KashiBaeTCsl HHMKAKHMX BEePXHMX TIpaHMLl HH [UIsl 4yucjia O0BEKTOB,
KOTOpble MOT'YT B KAaKOM-JM00 KOHKDETHOM Clly4ae Y4acTBOBAaTb
B MaHUNYJALMAX, HH JJIs1 BDEMEHH, KOTODOe MO)KeT MoTpefoBaTbCs
JJ1s TAKOr0 MaHMIYJHWPOBAHUS B COOTBETCTBMH C IlpaBMaaMu. Ilpu
9TOM He HCIOJIb3YIOTCA Te J[OIOJIHHTEeJIbHBE YaCTH PYCCKOTO A3BIKA,
xoTopble MOTpeboBaNuch Obl JUIA pacCy»(leHni 0 GeCKOHeuHbIX KJjac-
cax WM MHBIX CXOAHBIX abCTpPaKTHbIX 00BEKTaxX, COCTaBIAIOLIUX
CYILECTBEHHYIO YAaCThb MNpEAMETA HU3YYEHHS] MATeMaTHUKH.

Hauwu feficTBUs He UMEIOT 1ieNbI0 ONpPeeJIuTh HOBBIR SI3BIK MPOCTO
3ajlaHueM IIEPEeBOJOB €ro BLIPAXKeHUH (NpelJIoKeHUH, umeH, dopm)
COOTBETCTBYIOLIMMHU BBIPaYKEHHSAMH PYCCKOrO SI3bIKA, TAK KaK NPH 3TOM
BpSAA JIM MOXXHO OblJIO M30€)KaThb lepeHeCeHUsl B HOBBIA SA3LIK ONpe-
JleNeHHBIX CBOMCTB PYCCKOTO s13bIKA, J[eNalOIMX ero Hey[IOoBJeTBOPH-
TeJIbHBIM € JIOTHUeCKOH TOYKHU 3peHHs. HanpoTus, Mul HauHHaeM C TOTO,
yT0, MOJNHOCTHIO OTBJIEKASICh OT COOGPa’KEeHUH, CBSI3AHHBIX C COjEp-
JKaHueM, CTpPOMM YHCTO GHOPMalIbHYK YacTb HOBOTO $I3bIKA, MOJAyYasi
Ipd 3TOM HEUHTEPIPETHPOBAHHOE HCUMCIIEHHe, MJIH A02LCMUYECKYH)
cucmemy. TlogpoOHee 3T0 Jenaercs ClelyollUM o6pasom.

CnoBapb {vocabulary) s3blKa 3agaercsi TeM, UTO BBHIIMCHIBAKTCS
eflMHble CHMBOJBL, KOTOpHIE OYAyT yroTpebaarsca'P. OHu Hasbi-
BAIOTCS UCXOOHBIMU CUMB0AAMUM? g3bIKA W JOJDKHBI IpeanoJaratbest
HeJleIUMBIMM B CJEAYIOLIMX [ABYX cMbicyiax: (A) TIpU TNOCTPOEHHM
A3bIKa HUKOTAA He MCIOJIL3YIOTCS MX YacTh ¥ (B) Besakyo KOHeuHYio
JUHe#HYI0 [O0CJeJ0BaTeIbHOCTD HCXOIHBIX CHMBOJIOB €QUHCMEEHHBIM
€noco6om MOXXHO pacCMaTpUBaTh KaK NOCJEA0BATENbHOCTb MCXOAHBIX
cuMBoJioB11¥, KoHeYHasi JMHEHHast IMO0CJeJ0BATEIbHOCTE HCXOJHBIX
CUMBOJIOB Ha3biBaeTcst (fopmyqoti. Tlo onpejeneHHbLIM NpaBUJIaM M3
uncyia Bcex GOPMYJ BBUIEISIIOTCS NPAGUALHO NOCMPOeHHbe Hopmyabl
(¢ uesbio, rpy6o roBops, TOJbKO NMPaBUIJILHO MOCTPOEHHBIE (HOPMYJIbI
CYNTATh COOCTBEHHO BBIpAXKEHUAMHU sA3biKa)l¥. [locyne 3TOro HEKOTO-
phle M3 YKCHAa APAaBUJILHO MOCTPOCHHBIX GOpMYya 00 BABIAIOTCSE aKcuo-
Mamu. Y, HakoHell, yCTaHaBJIMBAWOTCH (MCXOAHBIE) npasuia 6bvl600a
(unu npasusa Oeficméuii, unKu npagusa npeobpaszosaruil), 10 KOTOPHIM
U3 COOTBETCTBYWILMX INPAaBHJILHO TNOCTPOEHHBIX (QOPMYJ KaK u3
NOCHLAOK HENOCPeOCITIBEHHO 861600UMCA UITK HenocpedCmeeHHo cAe0yeml®
KaK 3ik/mueHUue HeKOTOpas NPaBUJIbLHO MoCTpueHHast dpopmyna. (o
TeX 10P, NOKA MBI HMeeM JIeJI0 € NOTMCTHYECKOH cucTeMoil, KoTopas oc-
TaeTCs1 HEMHTEPNPETUPOBAHHOM!, TEDMHUHBI NOCHLAKA, HENOCPeOCmBeHHO
6bI600UMb W 3aKAIOYEHUE KMEIOT TOJbKO TO COJAEp)KaHHe, KOTOPOE UM
cooblLiaeTcsl CaMHMU IpaBUJIaMU BHIBOJA.)

KoHeunas 110cef0BaTenbHOCTb, COCTOSIAS U3 OXHON Mau 60nb-
ero yucna IPaBUABHO NOCTPOEHHBIX (OpMYJ, HasbiBaeTcsl 0oka-

4 2007
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3ameAbCmeoM, eCNM KaXkjias IpaBUibHO TOCTpoeHHast ¢dopmyna B mo-

CJlef0BaTeJIbHOCTH nubo sABNSAETCA AKCHOMOM, nu6o HEMOCPEACTBEHHO

BEIBOJAMTCS I10 OJJTHOMY H3 IIPaBWJI BBIBOAA U3 INpeJbIAYIUX MPABUIILHO
NOCTPOCHHBIX q)OpMy.TI [OCIeI0BATEIbHOCTH. Jl0Ka3aTenbeTBO Ha-

3LIBAETCS 00KA3QmeAbemeoM nocAeOHel fopmyast B TOCHENOBATEb

HOCTH TIPABHUJILHO MOCTPOEHHBIX GOPMYJI, @ meopemamtl JOTUCTHYECKOM
CHCTeMbl HA3HIBAIOTCS Te MPABHJILHO NOCTPOEHHbie GOPMYJIb, ANl KO-

TOPBIX CYILECTBYIOT loKa3aTenbeTBa'® . B yacTHOCTH, BCAKAsE aKCHOMa -

CHCTEMBbI SIBJISIETCA TeOpeMoil, A0KasaTeNbCTBO KOTOPOH COCTOMT U3
eMHCTBEHHON NMPAaBUIIbHO NMOCTPOEHHON GOPMYJIH — CaMON aKCHOMBI.
TonBbKO YTO ONUCAHHAS CXeMa, & MMEHHO MCXOJHBbIE CUMBOJIBI JIOTHCTH-
YeCKOH CUCTeMBI, IpaBuid, B COOTBETCTBUM C KOTOPBHIMH HEKOTOPBIE
dopMmy bl 00 BABIAITCA NPABUIILHO NOCTPOEHHBIMU (CJieayst KapHany,
Mbl OyJeM HaselBaTb UX NpasuAamil nocmpoequs CUCTeMbl), IpaBuia
BBIBOJIA M AKCHOMBI, HA3bIBACTCSl UCXOOHbLIM 06A3UCOM JIOTHCTHUECKOH
CHCTeMBIM?,

Onpeuenﬂﬂ JIOTUCTHYECKYI CUCTEMY IYyTeM 3aJaHUsi UCXOMHOI0

6&31/1C8,Mb1 HUCII0JIb3YEM B KaueCTBe METa-s#3blKa OrpaHHMUYEHHYIO0 4aCTb
PYCCKOro s3blKa, ONNUCAHHYIO BBILIE. II,OG&B.HCHI/IEM K 3TOMYy OrpaHu-

ueHMIO WJIM, JIyYlle, COCTaBHOM yacTblo ero OyayT ciefywomue Tpebo-

BaHua IPPexmuenocmu: (1) 3agaHue UCXOJHBIX CHMBOJIOB ROJDKHO
ObITH 9 QEKTUBHBIM B TOM CMBICJIE, UTO J0JDKEH CYIeCTBOBAaTL METOJ,
Bcerja HO3BOIAKILUEA 3QQEeKTUBHO ONpefeNuThb, SIBISETCS1 JIM HEKOo-
TOPBI JaHHBIA CHUMBOJI OJHMM M3 MCXOJHBIX CHMBOJIOB HJIM He
sinistercst. (I11) Ompenenenue npaBUjbHO NOCTPOCHHOH GOPMYJIBI 10K~
HO OBITb 50 KTUBHBIM B TOM CMBICJIE; UTO J0JDKEH CYIeCTBOBATL METOL,-
BCeraa no3BoJAIMA 3Q(QeKTUBHO ONpEeEesUTh, SIBJISETCS M HEKO-
Topasi JgaHHasi Qopmyna INpaBUIbHO NocTpoeHHo# unu Her. (I1I)
3ajanue aKCUOM JOJDKHO OBITh IQQPeKTUBHHIM B TOM CMBICE, 4YTO
HOJDKeH CYLIeCTBOBAaTb MeTON, BCerga Mmo3BOJISIUA 3PeKTUBHO-
OTIPEAEJINTD, SIBJSIETCS JIM HEKOTOpasi faHHas IPaBUJILHO IMOCTPOeH-
Had ¢opmyna oaHoil w3 akcuom wiu Her. (IV) IlpaBuna BhiBojJa,

B3sITbie BMeCTe, NOJDKHH ObITb 3QQeKTHBHB B TOM CTPOIOM CMBICIE,.

4TO J0JDKEH CYIeCTBOBATH METOM, BCErAa NO3BOJISIOIKKE 3)HEKTUBHO-
onpenesnuTh, BHIBOJUTCS JIM HENOCPEACTBEHHO [0 [PAaBUaM BHIBOJA
HeKOTOpasi JaHHasi NPaBHJIbHO TNOCTPOeHHast QOpMYyJia KakK 3akJio-
YeHHe M3 HEeKOTOPBIX AAHHBIX NPaBUJIbHO MOCTPOEHHBIX GOpMYyJ Kax
U3 NOCHLUIOK MIIM Her.

(U3 atux TpeGoBaHMil CNefyeT, UTO TOHSITHE HOKA3aTelbCTBA' -

3p(eKTUBHO B TOM CMbIC]Ie, YTO KaXKARIHM pas, Korja jdaHa KoHeuHas

1I0CJIe10BaTeIbHOCTb NPAaBHJIbHO MOCTPOEHHBIX (GOPMYJI, 3d(eKTHBHO

MOXKeT OBITb YCTAHOBJIEHO, SIBJISIETCSL JIM OHA J0KAa3aTeJbCTBOM HIIH
HeT. B TO ke BpeMmsl MOHsATHE TeOpeMbl He SIBJIAETCA HEOOXOMMMBIM
o6pa3om 3Q¢QeKTUBHBIM B CMBICJIE CYIIECTBOBAaHHSI HEKOTOPOTO Me-
TOJIA, KOTOPbIA 1O OTHOINEHUMIO K KaXKI0i NpejsoyKeHHOH NpaBUJIbLHO

TIIOCTPOEHHOH (OPMyJie MO3ROJISAN OB ONpENENATh, SIBISETCS JIM OHA

‘
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reopeMOll MIIH HET, TAK KAK MOXKeT HE CYIIEeCTBOBATb OIpPeJeseHHOro
crioco6a, MO3BOJIAIONIEr0 B KaYKAOM Cilyyae nu00 HalTu J0Kasartelb-
TBO, 1100 BBISICHHTB, UTO JIOKa3aTesbCTBa HeT. K nocienuemy Bonpocy
Mbl BEPHEMCSE BIIOCJIE/ICTBHH.)

O6paTuMcst K TpeboBaHuio (I). Mul Npenarnonaraem, 4To, Mbl B CO-
CTOSIHMU K& KBl pas, KOra AaHbl JiBa BXOXKAEHHs KaKUX-ITH00 CHM-
BOJIOB, OTPEJIEJINTh, SBJISIIOTCS JIK OHM BXOXKJAEHUSIMH OJHOTO U TOTO
ke CMMBOJIA MJIM HET (TAKUM 00pasoM, Mbl MO TPEIIOJIOIKEHHIO HC-
KiouaeM TDYAHOCTH, CBsi3aHHBie € HepasbopuuBoCTLIO). [loatomy,
eCJIU YUCJI0 UCXONHBIX CHMBOJIOB KOHEYHO, TO TpeboBanue (I) moker
GpiTb Y/OBJETBOPEHO TMPOCTO TEM, YTO TIOJIHOCTbIO BBITUCHIBAETCS
CIIACOK UCXOMHBIX CHMBOJIOB. OJHAKO YacTO YUCJIO HCXOJHBIX CHUM-
posioB GeCKOHeuHo. B uacTHOCTH, NPH HaJIWUUM NlepeMEeHHBIX Keja-
TeJbHO, YTOOBI MMeJIOCh GeCKOHEUHOe YHMCJI0 pasyIMYHBIX MepeMeHHbIX
KayKJI0TO poja: XOTs B Ka)KA0H OT/AesIbHOI NpaBHJIbHO NOCTPOEHHOMH
(popMyJie UMCIIO PA3JIMUHBIX [EPEMEHHBIX BCErid KOHEYHO, TeM He
MeHee BDSA JIK CYIIECTBYeT Crocof YKasaTh KOHEUHYI BEepPXHIOK
rpaHb JUIsl YMCJIA PASNMUHBIX I€PEMEHHBIX, KOTOPHIE MOTYT KOIJa-
Mu60 MOHAROOMTLCA M KaKol-Tu60 KOHKPETHOH Ledu B MpaKTH-
YeCKOM HUCHONb30BaHMU JIOTUCTHUECKOR cucTembl. Ecnu yucno wuc-
XOHBIX CHMBOJIOB OECKOHEYHO, TO MX CIIMCOK, pa3yMeercsl, He MOJKeT
ObITH [IOJIHOCTBIO BBINUCAH. B 3TOM Cllyyae MCXOHBIE CHMBOJIBI J0DKHBL
ObITH ONpefeJIeHBl TeM MJIM MHBIM IIYTEM B METasi3blKe C HNOMOLIBIO He-
KOTOpOTo MpeMJIOXKEHUsA KOHeuHOH AjuubL M 3T0 mpejmoycenue A0~
JKHO ObITh TawKuM, 4ToOBl BEINOJHSUIOCH TpeGoBaHue (I).

AHajioruyHoe 3ameyaHue oTHocuTcs K TpeGosanuio (II1). Ecmm
YHCI0 aKCHOM KOHeuHo, To TpefoBaHue (111) mo)xer ObITb ynoBeT-
BOPEHO IPOCTO TEM, UTO BCe ITU AKCHOMBI MOJHOCTbIO BBHITKUCHIBAIOTCS.
B mnporueHOM cnyyae aKcHOMBI JI0JDKHBI OBITh 3afl@HBI HECKOJILKO
MEHee MpsMbIM ITyTeM C IIOMOIILI0 HEKOTOPOH GOPMYIMPOBKY KOHEUHOH
JIMHBL B MeTasisblKe, W 3Ta GOpMYJIMPOBKA ROJHKHA ObITh TakKoif,
4tofsl yjoBneTBOpsiioch TpeGoBaHuwe (II1). Wcnonb3oBanue nuiub
KOHEUHOTO 4YMCJIa aKCHOM MOXKET IOKAa3aThCsl 6oJiee H3ALHBIM HIM
IpeAnoYTUTEILHBIM B KAKOM-JIM00 MHOM CMBbICJIe, OJHAKO Mbl YBUIMM,
UTo uHorja ObIBaeT YHOOHBIM NOJIL30BAThCS GECKOHEUHBIM YKMCIOM
dKCHOM, M eCJIM NPH 3TOM BBLINOJIHSATCA TpeGoBaHUs 3dGeKTUBHOCTH,
TO NmpoTMB TAaKOro HCHOJB30BAHHMS HENb3sl INPUBECTH HUKAKUX He-
0CNOpuMEIX BO3paryKeHHI.

Mol nipesnonoyxunu, uto uuTaTeno icHo obuiee MOHSTHE IPHEKTHB-
HOCTH. 10 moHATHE NPUXOAUTCS CUNTATH UHTYMTHUBHO SICHBIM MaTeMa-
THYECKUM HOHATHEM, TAK KAK OHO CONEPHKUTCS B YaCTO BCTpEYaio-
W1xest maremaTHuecKHX Mpofnemax, a UMEHHO B Npo6ieMax Haxox-
ACHUS MeTONOB BBLIUUCIEHUS, T. €. MeTOA0B 3(hPEKTUBHOIO OTHICKAHHUSA
qf/lcﬂa M Kaxoi-imbo Bemu uHOro pona''®. Mbl He GyneMm IbITaThCs
R4Tb 3nech Tounoe ompeneneHue SPPEKTUBHOCTH, TAK KAK MHTYHTHB-

HOe mousirue BoOMHE MOCTATOUHO AJIS TOTO, UTOGBI BO BCEX ciyyasx,
4* —3
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)
€ KOTOPBIMU HaM IPHIETCS BCTPETUTLCS, MOYKHO OBINI0 OTIHYMTE ddder-.
TUBHBIE METOMBl OT He3QPEKTUBHBIXMY,

Tpe6oBanus 3pGPeKTHBHOCTH He ClledyeT, KOHEUHO, IOHHMATh{
B TOM CMBICJIe, YTO CHCTeMa, aHAJOTMYHAs JIOTHMCTHYECKOW CHCTeMe,:
HO He YOBNETBOPSIOLIAs 3TUM TpeGOBaHUSIM, He MOXKeT ObITh 10Je3--
HOif JUIS TeX MJIM HHBIX LieNlell UK YTO ee 3aflpelleHo pPaccMaTpUBaTh.:
[1pocTo cucTembi, He YAOBJETBOpsIOLLMe TpeboBaHUAM DPPEKTUBHOCTH,
HEe TOAXOJAT JJIsi MCIOJb30BaHHMs (MM HHTEpPIPETUPOBAHUS]) B Ka-!.
YyeCTBe SI3BIKOB. JTO OODBSICHSIETCS] TeM, YTO NPU BCei pacnibIBUATOCTH |
U HeompejesieHHOCTH 00LIero MOISTHS S13bIKAa HECOMHEHHO, UTO ABLIK:

HOJDKEH CHY)KuTh CpejcTBOM 001eHuss. OqHaKo Npy HapyIMeHMH Tpe-::
6oBannit 3hQeKTHBHOCTH HApPyIUalTcs ¥ QYHKLUUU SISBIKA KaK Cpef- .

cTBa obwenus. :
PaccmoTpum, B YaCTHOCTH, NOJIOXKEHHE, KOTOPOE BO3HUKAET, €CJIH,
onpejesieHHe TIPAaBUIBHOCTH NOCTpoeHUs Gopmyibl He 3ddexTUBHO. |
B 3ToM ciyyae HeT ONpeJeNIeHHOT0 MeTOAa, MOCPEACTBOM KOTOPOTo
B cilyyae, eC/Id HEKOTOPOe BHIpa)KeHHMe si3blKa BhiCKasaHo (uttered).
(YCTHO HMNM NMCbMEHHO), AOMYCTMM, B KauyecTBe YTBEPAUTENILHOrO:
NPeAJIOYKeH s], CAYINATENb MM YHTATeNb MOT' Gbl BHISICHUTD, SIBJISIETCS '
JIM OHO MNPABMJILHO TOCTPOEHHBIM WJIM HeT, T. €. BLISICHHTb, JeH-*
CTBUTE/IbHO N¥ HEUTO YTBEP)KAaeTcst MM Her'2®, [103TOMY C MOJIHBIM -
TIpaBOM MO)KHO Ob1i0 OBl TpeboBaTL JOKA3aTEJILCTBA TOIO, UTO Ipef--
JI0YKeHHOe BBIpA)KEHHE HPABUINILHO IIOCTPOEHO, U OTKA3LIBATHCS CUH-
TaTb eI'0 BHIPAKAWILMAM HEKOTOpOE YTBEP)KAEHHE 10 TeX Nop, MOKa.
TaKoe J0Ka3aTeJbCTBO He OYIeT JaHO. JTO [OKA3aTeNbCTBO, KOTOPOE
ROHDKHO ObITb A00aBJIEHO K MCXOQHOMY BHICKA3EIBAHMIO IS TOTO, .
yto6bl 000CHOBaTL €ro CTaTyC, CJefoBajio 0Obl, NOXKalyH, CuUUTaTh’
YacTbi0 CAMOI0 BLICKA3LIBaHMS, a ONpeJeNicHUe INPaBUNBHOCTH IO~
CTPOEHHS CJef0Bao Obl U3MEHUTh TAKUM 00pa3oM, uToObl obecneyuBa-,
JIOCH 9TO UM 3KBUBAJIEHTHOe eMy MoJjoXKeHue. locne Takoro uame-:
HeHUs1 HedpPEeKTHBHOCTL ONpeJesieHUsl, HECOMHEHHO, ucuesna Obl;,
B NpPOTHBHOM )Ke cJlyyae Y Ka)KJI0ro IIO-Mpe)KHeMy 0CTaBaJioch '
Ol IpaBo TpeboBaTh JI0Ka3aTeJIbCTBA NPABUILHOCTH [OCTPOEHHUS.
PaccmoTpum ernle MoJioykeHHe, KOTOpOE BOSHHKAET, eClU Hedpder-i
TUBHO IOHSTHE [0Ka3aTelbcTBAa. B 3TOM Ccilyyae He CYINECTBYET®
HaJIe)KHBIX CPEJCTB, KOTOpble BCerja IO3BOJISIM OBl ONpENeNuTh,
HeUCTBUTENILHO JIX SIBJSIETCS IOKA3aTeJIbCTBOM Ta UJHM HHAS MOCIIel0-
BaTeJlbHOCTL GOpPMYJI, BHaBaemasi 3a J0KasaTesbcTBo. Iloaromy
B Ka)KJOM CJyyae C IOJIHBIM NIPaBOM MOXXHO 6blo Obl TPeGOBaTh
[0Ka3aTebCTBA TOrO, YTO IpefsIo)KeHHAsl MOCie0BaTelbHOCTL (op-.
MYJl SIBJISIETCSI I0KA3aTeJbCTBOM; [0 TeX )Ke Nop, NoOKa TaKoe AOnoJ-
HUTEJIbHOE J0KA3aTeNbCTBO He OYHEeT NpeicTaBJieH0, MOXKHO Oblno Ol
0TKa3bIBaThCsl NPH3HABAaTh [OKA3aHHOH YTBEP)KIaeMyl0 Teopemy.-
[loxkanyii, cienoBano Gul 9T0 JOTOJHUTEIbHOE JOKA3aTeNbCTBO CYU-
TaTh YacTbI0 TOJIHOTO MOKA3aTesJbCTBA TEOPEMBI, 4 MCXOAHBIA 0Ga3uc
NIOTHCTUYECKOH CHCTEMBI, BUIMMO, CJIe10BaI0 bl U3MEHMTh TAKKM 06pa-.
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s0M, uTOOB TaKoe WJIM OKBMBAJIEHTHOE €My MOJI0)KeHHe 00ecreyuBa-
joch BO BCeX chyuasx!2D. JleHCTBUTENbHO, JUIsl TOHATUSL [0Kasa-
rebCTBA CYLIECTBEHHO, YTO OHO YOEMUTENIbHO MJIA BCSAKOLO, KTO
NpUHUMAET UCXOAHBIE MOCHUIKH, JIeXXale B ero ocHoBe. M MOXHO
cuutaTh, UYTO TpebosaHust addexrusHoctn (I)—(1V) kaxk pas pns
TOro ¥ NOCTaBJIEHBl, YTOOBI 00eCHeYMTh 3TO CYLIECTBEHHOE CBOMCTBO
J0Ka3aTesibCTBa. .

[locJie TOTO KaK Mbl OIIMCAHHBIM CHOCOGOM IOCTPOUIM JIOIHCTHYE-
CKYI0 CUCTEMY, MBI BCE )Ke He uMeeM ellle HOPMaTM30BAHHOTO SI3bIKA 0
Tex 1Op, NOKA He yKasaHa unmepnpemayud. JInsa aToro norpedyercst
meTasA3biK GoJlee MIMPOKHUiL, HEXKEJM TA OIPAHMYEHHAS YacTh PYCCKOT0
A3bIKa, KOTOpas WCHOJIL3YeTCsl IIPU INIOCTPOEHMH JIOTUCTUYECKOH
cucrembl. OHaKo 310 Oyjer JenaThCsl He NYTeM YKasaHUsl PYCCKUX
NIepeBOJIOB Ul MPAaBUIILHO IOCTPOEHHBIX (OPMYJ, a ¢ MOMOLIbIO
cemar mudeckux npasul, KOTopele B 001eM C/yyde He CTONbKO LUMEHM
8 610y, CKOJIbKO ucnoss3ytom pycckue ¢passl (cp. § 08) u xoropsie
It KaXKJ0H, NpaBUILHO NOCTPOEHHOH (QOpMyIsl GYAyT OMNpeessiTh
160 KaKum oOpasom oHa 06o3Hauyaer'?? (nenas ee TeM CaMbiM CO0-
CTBEHHBIM MMeHeM B cmbicyie § 01), 0o kakum o6pasom oHa IPUHH-
maerT 3HaueHUs'®® (menasi ee TeM caMbim dopmoit B cmeicne § 02).

VUuTbiBasi, YTO MBI HOCTYJIHPOBAlM B2 MCTUHHOCTHLIX 3Haye-
nus (§ 04), mpr Oyjaem TpeboBaTh, UTOObI CeMaHTHYECKUe IIpaBUIIA,
KOTOPbie AOJDKHBl YKA3BIBATh HHTEPHpeTalUio, ObUIM TaKUMH, 4TOOHI
aKCUOMBI 0603Hayaa¥ UCTHHHOCTHBlE 3HAUYEHUs1 (€CJIM OHM SIBJSIOTCS
UMeHAMM) MJIM BCerja MMeJd B KayeCTBe 3HAUEHMIt MCTHHHOCTHBIE
3HaueHusl (eCJM OHM SIBJISLIOTCSL OpMAMM). ITO >Ke MOJDKHO HUMEThb
MEeCTO U /IS 3aKJIOUEHHUs] BCSKOIO HENOCPeNCTBEHHOI'0 BBIBOJA, €CIIHU
9TO MMeeT MecTO I mochUIoK. [1pu Hcnosp3oBaHuu GOpPMaJIu30BaH-
HOTO $i3pIKa TOJBKO Te M3 NPaBUJbLHO [OCTPOEHHBIX (HOPMYJI MOXKHO
OyaeT yTBEepKJAATb, KOTOPblE 0603HAUAIOT MCTUHHOCTHLIE SHAUYEHUSE
(ecny OHUM CyTb UMEHA) MJIM BCErla UMEIOT B KauecTBe 3HAYEHMH MCTHH-
HOCTHBle 3HAayeHHs (eCIM OHM CYTh (OPMBI), a HpaBMJILHLIM OyZeT
YTBEP)KAeHNE TOJbKO TeX M3 HHUX, KOTOpble 0003HAYawT MCTHHY
(ecnm oHM CyTb MMeHa) MJIM BCerja NPMHMMAIT 3HAYeHHe HMCTHHA
(ecn onm cyTh Qopmer). TaK KAaK Mbl XOTHM, YTOGbl A0KA3ATENLCTBO
TEOPEMBI CJY)KUJIO OCHOBAHMEM ISl e€e YTBEP)KIEHMs, TO Mbl Hasbi-
BaeM MHTeprpeTalUI0 JIOTUCTUYECKOH CUCTeMBl npaguabHoll, eCild NPy
9TOH mHTepnperanuu Bce aKCHOMBI JuG0 00G03HAYawT UCTUHY, J1UbO
BCeT/a NpUHMMAKT 3HaueHHe HCTHHA U eCJId, KPOMe TOro, TO JKe
CaMOe MMeeT MeCTO IO OTHOILEHUIO K 3aKJIIOUEHHI0 Ka>KA0I'0 HeNoCpen-
CTBEHHOT0 BBIBOAA, KOIJl@a 3TO BEPHO IO OTHOIIEHHMIO K MOCHLIKAM.

NPOTHBHOM CJlyyae Mbl HA3bIBAEM MHTEPIpPETALI0 HEenpasuaAbHOU.
Mei Haspisaem GpopMaIM30BAHHBIA A3BIK NPAGUALHELM WM HenpPasUb-,
HblM B 3aBMCUMOCTH OT TOr0, NPABUJIbHA WJM HeNpaBMJbLHA MHTEP-
fipeTayus, mpyu nomMowM KOTOPOH OH NMOJYYeH M3 JIOTMCTHYECKOW CH-
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ctembl. HenmpaBuibHasi MHTEPNIPeTalsi ¥ HENPaBUJIbHbIA SI3BIK I0JDKHBL

ObITH OTBEPIHYTHL

(TpeboBaHusi u ONpe/iesieHre MPaBUAbHOCTA B NIPE/bIAYIEM aﬁsaue"f

OCHOBLIBAIOTCSI HAa JBYX HCTHHHOCTHBIX 3HAUEHUsIX. OHM NOAXOISAT

st BceX (GOPMANM30BAHHBIX SI3LIKOB, KOTOpPble OYMyT PacCMOTPEHBI’
110 CyLUeCTBY B 9TOM KHure. OJHaKO OHU OJDKHBI OBITH COOTBETCTBYIO--

M 06pa30M H3MEHEHBI B TEX CJIyYaax, KOrja Cxema ABYyX UCTHHHOCT- -

HbIX 3HaueHuit momupuuMpyercs; cp. 3ameyaHue B § 19.)

CeMaHTHueCKHe IPAaBUJIA OJDKHBI ObIT BHauasle CHOPMYJIMPOBAHHI :
B HEKOTOPOM MeTasi3biKe, KOTOPHI MNpearnosaraeTcss HaJlMUHBIM H -

10TOMY HeOpPMaiu30BaHHBIM. Ilof 3THM S3BIKOM MBI OyneM, Kak .

npaBuio, NojpasymeBaTb pyccKuil s3nik® . B panbHeiimem miis TOTO, |
uyTo0bl M3yuuTh ITH IpaBuia GoJjiee TOUHO, Mbl MOXKeM (OPMAHU30-
BAaTh MeTasA3BIK (MCTOJIb3YS JUISL 3TOT0 METaMeTasi3biK, KOTOPbIA Ipef- .
N0JIaraeTcsl HaJIAYHBIM, M CJIERYs! BbILICONUACAHHOMY METOLY Gopma- -
JIu3auMy sA3bIKa-00beKTa) U B 3TOM (HOPMAIM30BAHHOM SISbIKE 32HOBO !
chOpMyNIHpOBAaTh CeMaHTHYECKUe MpaBUJA. [ITO BelleT K IpPEAMETY

cemanmuru (§ 09).]

B KauecTBe YCJIOBUS CTPOTOCTH MBI TpeGyem, UTOObI JIOKA3aTeJILCTBO -
KaKo#-y160 TeopeMbl (SI3bIKA-00BEKTA) HE MCIOJIb30BAIO HUKAKOM
MHTEpPIIPeTalluy, @ POTeKaIo TOJILKO 110 IpaBUiIaM JIOTUCTHYECKOR CHC-
TeMbl, T. €. YTOOB OHO GBIIO JOKA3AMEALCMEOM B CMbICTIE, OTIPE/IEIEHHOM |
BBILIE 151 JIOTUCTHUYECKUX CUCTeM. [l7ist 9T0T0 TpeGoBaHUsl CYLeCTBYIOT -
TPU MOTHBHDOBKM — TPH JOBOJILHO Pa3jJMYHLIX MOXXO0Jd, KOTOpPbIE !
BCe NPHUBOJAT K OJTHOMY ¥ TOMY YKe KpUTepuio. Bo-nmepBhix, 3T0 MOXKHO

cunTaTh 6oJiee TOUHOX GOpPMYJIUPOBKON TPaAMLMOHHOIO DasiIndust

mexny ¢opmoit u comeprxanuem (§ 00) ¥ mpuHUMUNa, COTIACHO KOTO- .

POMY MPABUJIBHOCTb PACCYKXEHUST 3aBUCHT TOJILKO OT (OPpMBI — (GO PMBI

JOKA3aTeNbCTBA B JIOTHCTHUECKOH CHcTeMe, KOTOpasi MOHUMAETCS Kak
TO, yTO 00lle BCEM €r0 COJIepIKaHUsIM NIPU PA3NUUYHBIX MHTEpHpeTa- -

UUAX JIOTHCTHUYecKOM cuctembl. Bo-BTOPBIX, 3/leCb HAXOAUT CBOE OT-

pa)kenue 00bluHOe TpeGOBaHME MATEMATHUECKOH CTPOIOCTH, 1O KOTO- -
POMY JI0Ka3aTeJbCTBO JOJDKHO ONMPATHCS TOJBKO Ha aKCUOMBI U He

UCNO0JIb30BaTh HUYETOo (uame camoro OquI/IlIHOI‘O), YT0 He COHAEPIKUTCS

B akcuomax. QJHAKO B HaleMm ciyuyae 5To TpeGoBaHHMEe M3MEHEHO M '

pacCliupeHo CJIeayomum 06pa30M: JI0KA3aTeJbCTBO JO0JDXHO ONUPATHCA

TOJIbKO Ha aKCHOMBl W IIPOTEKAaTb TOJNBKO IO MpaBUIaMm BLIBOJAA, He
KCTIOJIb3YS MPU 3TOM HHU uero-yibo, 4To He COAEPIKUTCA B AKCHOMAX,
HH Kakoro-jubo MeToAa BhIBOJA, KOTOpBI He Ol OBl ONpaBiaH Ipa-

BUJIAMH. TpeTbI/IM MOTHBOM SIBJIAETCST TO, YTO JIOTHCTHYECKAas CUCTeMA |

foJniee Hame)xHa U onpejesiecHHa II0 CPaBHEHHUIO ¢ UHTEpIpeTalMsIMH,
KOTOPBbIC Mbl MOI'TA Obl XOTeThb NIPUHATL, TAK KAK OHA OIMpaeTCsl KaK
Ha MeTasi3blK Ha TaKyl0 4acTb PYCCKOI'0 sA3biKa, HAJAEXKHOCTb KOTOpOﬁ,
B CHUJIY €€ 3JIEMEHTapHOCTHU M OrPaHMYEHHOCTH, BPsiJ JIU MOXKET ObITh

*) B opuruHane — aHTIMHCKUH, — IIpum, nepes.
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[10/IBEPTHYTA COMHEHHMI0, eCJi BOOOIE CUMTATb BO3MO)KHON Mate-
MaTHKY.

Ba)kHO TaKKe, UTO [J0Ka3aTeJbCTBO, YIOBJETBODsioLIee Hamemy
yCJIOBHIO CTPOTOCTH, AOJKHO COXPAHSITH CBOK CHITY IPH BCAKOH MHTED-
[IpeTaluK JIOTHCTUYECKOR CHCTEMBI, TAK UTO Mbi IOJTyuaeM B KOHEYHOM
UTOTe SKOHOMHKIO 32 CYET TOTO, YTO PA3JIMUHLIE BEIIM J0KA3LIBATCA
eMHBIM paccy)XieHnem!®®. Pasmepsl SKOHOMHMHU OINPENESISIIOTCS TEM,
yTO HET HY Kbl IOBTOPATH HEOIPe/ie/IEHHOE UMCJII0 Pa3 1I0Ka3aTeIbCTBa,
coBnajamuue no ¢opme, HO OTJMYAlOLIMeCs] MO COJAEPIKAHMIO, TaK
KaK OHM MOI'YT ObITb HpPOBENEHBI BCe Cpa3y pa3 W HaBcerpal?d.

XO0Tsi Mbl ¥ COXpaHsieM cB060/ly MCIO0JIb30BaTh JI0YI0 MHTEpIpeTa-
LU0, KOTOPasi MOYKeT ObITh COUTEHA I10JIe3HOM, MBI [IJ1s1 KQ)KJ0T0 JIOTH-
CTHUECKOT'0 MCUMCIIEHHUS], KOTOpOe BYAeT IOCTPOEHO B CNEAYOIMX [TIaBaX,
YKa)KeM 10 OfIHOH MJIK 10 HECKOJIbKO MHTEpNpeTaiui, KoTopble byneMm
0c0060 MMeTb B BULY M0 OTHOILEHUK K 3TOMY HCUUCJIEHHI0 U KOTODBIE
OYLYT Ha3bIBATLCS 2AAGHbIMU UHMEpnpemayuamu.

Mpenmer QopmanbHOH# JOrHKH, U3y4aeMblli METOIOM MOCTPOEHHS
$HOpMaJIM30BAHHBIX SIBBIKOB, HA3BIBAETCS CUMBOAUNECKOL A02UKOU, WA
Mamemamuyeckotl A02uKoll, WK Aoeucmukolit®®. Cam MeTo Mbl Oy/eM
Ha3blBATL A0SUCTUIYECKUM MEMoooM. ~

B MaremaTuxke OOBIUHBLIM SIBJISIETCS aKcuomamuueckuil memoo,
B COOTBETCTEBMM € KOTOPBIM BCSKas OTPACib MaTeMAaTHKKW HaYMHAETCs
CO CIIUCKA HeOonpeoeasemuiX mepmuHo8 W CIOUCKA NPUHUMAEMBIX M0-
JIOXKEHUH MJIM 10CMyAamos, BKIIOYAMMX 9TH TEPMHHBI, U3 KOTOPBIX
TEOPEMBI JOJDKHbI BHIBOAMTBCS CpeACTBAMH (GOPMAJIbHOH JIOTMKu!Z),
Eciu mocnepnsst ¢ppasa ocraercss Hepa3bsACHEHHOR (npuyem Gopmaib-
Hasl JIOFMKa Iperojiaraercsl y)Ke WU3BeCTHOH), TO Mbl [OBODUM, UTO
NOCTPOEHUE BeleTCs ¢ MOMOWIbIO HEe@opMAALHO20 AKCUOMAMUYECKO20
Memo0a'2”. B HMpOTUBHOM Cilyuyae Mbli TOBOPHM O (fOpMAbHOM GKCUO-
MAMUYECKOM Memooe. ; .

Takum 06pasoMm, GopMaJbHBIA AKCHOMATUYECKUA METOJ| OTJIAYAETCSH
OT JOTHCTUYECKOT'0 METOAR TOJIbKO B ABYX CJIEYIOIIAX OTHOILECHUSIX:

(1) B morucTnyecKoit cucTeMe MCXOMHBIE CUMBOJBL pa3duUBalOTCsA HA
JBE KATErOPUU: /02UtecKUue UCXOOHble CUME0/blL, KOTOPbiE CUUTAIOTCS
HpHHALJIeKALMMY K JIOTHKeE, JleXXalled B oCHOBE CHCTeMBl, U Heonpe-
OensieMble MepMUHBL, KOTOPble CUMTAXTCA NMPUHAJIEHKALMME K KOH-
KpeTHOM oTpaciy MaTeMaTUKHU. B COOTBETCTBMH C 3THM M aKCHOMBI
HoApa3esIsTioTCsl Ha [Be KaTerOPHH: A02udecKie aKcLoMbl, ABJISIIOIAECS
NIPAaBUJIbHO TIOCTPOEHHBIMM GOPMYJIAMH, CONEPIKALMMHU TOJBLKO JIOTH-
UeCKME MCXOAHBIE CHUMBOJIBL, -M NOCMyAQmbit?®, KOTOpbiE COJEPIKAT
TAKXKe W Heompe/esisfieMble TEPMUHBL M CUMTAIOTCA ONpeeIs oMU
KOHKpeTHYI0 0Tpacjib MaTeMaTuku. [1paBuia BBBOJA ClelyeT B COOT-
BeTCTBHH ¢ OOLIUHON KOHUeNIMeil akCMOMATHUYECKOr0 MeTOJa CUHTATh
NpuHaJIe)KaluME K JIOTHKe, Jie)xameil B ocHoBe cucrembl. M xoTs
B HUX MOI'YT YNOMMUHATHCSl OTHENIbHLIE HeolpeJessieMble TePMUHEI
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UM KJIAaCChl MCXOJHBIX CHMBOJIOB, COJep)Kallue HeompejesisieMbie
TEPMUHB, B 3THX HpaBMJaX He NOIDKHO OBITH 3aKJIIOUEHO HHYEro
TaKOro0, YTO Mbl CYObeKTUBHO OBl Obl CKJIOHHBI OTHECTH He K JIOTHKE,
nie)kalie B OCHOBe CHCTEMBl, @ K KOHKDeTHOH oTpaciu marema-
THKH!29, '

(2) B uHTepnperallMM CemMaHTHUYeCKHe NpaBuia MOAPA3IEISAIOTCS
Ha J(Be KaTeropuu. Te U3 HUX, KOTOPble NPUHAAJIEAT K NMepBOit KaTe-
ropud, QUKCUPYIOT O0llMe aCMeKThl KHTepNpeTald, KOTOpHE OT-
HOCSITCSI WJIM KOTOpBle MBI CKJIOHHBEL OTHECTH K JIOTHKe, JieyKaileil B oc-
HOBe CHCTeMBl. A NpaBuJia BTOPOH KaTerOpHM ONpejesisioT 0CTalbHYI0
YacTh MHTeprpeTauuu. PaccMOTpeHHI0 pa3NUyHBIX MpejcTaBJIEHHH,
WIH HUHTEPNpeTalui, CUCTeMbl NOCTYJIATOB B CMbICJe HehOPMabHOTO
aKCHOMATHUUECKOI'0 METOfA 3/leCh COOTBETCTBYET BAPbUPOBAHHME CEMaH-
THYECKMX MNpaBUJI BTOPOH - KaTeropuud INPd HEU3MEHHOCTH TpaBuJl
HepPBOR KaTeropuw.

08. Canraxchc. Vsyuenue umcro ¢opmasibHO# yacTé (OpManuso-
BAaHHOTO $I3bIKA B OTBJIEUEHHH OT UHTEPIpPETALUY, T. €, U3YUEHHE JIOTU-
CTHYECKOR CHCTEMBI, HA3BIBAETCS CUHMAKCUCOM, UK — YTOOBI OTJIH-
YUTh €ro 0T ,,CHHTaKcUCa’’ B 60Jiee Y3KOM CMBICTIe, KOTOPLIA 3aHUMaeTCA
TOJIbKO TpPaBHJIAMM IIOCTPOEHUAY — jo2uteckum cuHmarxcucomts,
MertassplK, KOTOpBIA UCMOJIBL3YETCST ISl TOT0, YTOObl H3yYaTh JOTUCTH-
YeCKYI0 CHCTeMy B STOM HallpaBJleHHUH, HA3bIBAETCHA CUHMAKCUYECKUM
AIBIKOM, UIIA A3BIKOM CUHmMaKcucaldl,

Mbl Oyaem pasnuyaTh AeMEHMAPHbIL CUHMAKCUC W CUHMAKCUC
meopermuteckuii. '

JneMeHTapHBIf CHHTAKCUC $I3bIKA 3aHMMAETCst BOMpPOCAMH  IIO-
CTPOEHHS JIOTUCTHUECKOH CHCTEMBI M TIPOBEPKH TOTO, SABJIATCA JIK
NIPaBUNIbLHO MOCTPOEHHBIMM (QOpMyNlamMu, aKCHOMAaMH, HENOCpeiCTBEH-
HBIMU BHIBOJAMH MJIM AOKAa3aTe/JbCTBAMH Te MJIM MHBle 00pa3oBaHHUs,
KOTOpbIE NPEeTEeHAYIOT Ha TO, YTOOBl OLITb TAaKOBbIMU. FI3HIKOM CHHTAK-
CHCa sIBJISIeTCA OMHUCAaHHAd B NpPelbIAyLieM naparpade orpaHuyeHHas
4acTb PYCCKOI0 SI3biKA WM COOTBETCTBYIOmUHM OrpaHuueHHBH ¢op-
Maju30BaHHbIA MeTaaspiK. TpeGoBanus addexruBrocTH (1)—(1V)
ROJDKHBI OBbITb BBINOJIHEHBL. JlOKa3aTeNnbCTBO NMPOU3BOJHBIX NPABUJ H
TEOPEeMHBIX cxeM (B cMbicie §§ 12, 33) i UX mpuUMeHeHHe B KOHKPETHBIX
CHyyasix TAK)Ke CYMTAIOTCH OTHOCALIMMUCS K 3JIeMEHTaPDHOMY CHHTaK-
CHCY, B IPEAIOJIOMEHHH, UTO BBHINOJHEHbl CHOPMYIUpOBaHHblE B § 12
TpeGoBanusi 3p@eKTUBHOCTH.

C npyroil cTOpoHBI, TeOpeTHYeCKH CHHTaKCUC sABiseTcsl 00weH
MaTeMaTHYeCKON TeopHed OTUCTHYECKOH CHCTEMBI HITH JIOTUCTHYECKHUX
CHCTEM U paccMaTpUBaeT Bce NMpobiemel, CBsA3aHHbIE ¢ UX QOpMANILHOH
CTPYKTYpO# (B OTBJeYyeHMM OT MHTepnperauuu). Ha coxeprxanne
SI3bIKA CHHTAKCHCA HE HaKNaJbiBaeTC HHUKAKUX OIDaHUuYeHHH, M OT
TpeboBaHui 3(pPEeKTUBHOCTH CNENYeT MJIM MOXKHO OTKas3aTbCsl. $ISBIK
CUHTAKCHCA MOXXeT ObITh J0CTaTOYHO GOraTeiM /Jisl BBIPAYKEHUSR

P
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pceil coBpeMeHHON mMaTemMaTurky. OJHAKO MHOTJA YKeJaTeJIbHO HCIO0Jb-
30BaTh 0ojiee cnalbiff A3LIK CHHTAKCHCA, AJIS TOr0 YToOB BBIAEJUTH
pe3yJIbTAaThl, KOTOPble BO3MOXKHO HOJYYMTh Ha TaKo# Gosee ciaboit
0CHOBE.

Kak ¥ BCAKYIO OTpacjib MaTeMaTHKM, TeOPeTHUeCKMH CHHTaKCHUC
MOXXHO M3Yy4aTb, a B KOHEUHOM CyeTe W HYXKHO HU3yyaTb aKCHOMATH-
yeCKHUM MeTofoM. PopMasbHelii U HedopManbHBIE aKCHOMaTHUeCKHe
MeTO/bl JIAI0T 3/1eChb TO NPEHMYILECTBO, UTO OHK MO3BOJSAIT OTBJIEULCSH
0T KOHKDETHBIX CBOHCTB cuMBOJIOB U dopmyn ssblKa-06'bekTa, T. €.
0T TOI'0, ABJISIIOTCS JIM OHM 3HAKaMu Ha GyMmare MJIM 3ByKaMu W T. M.,
K TeM CaMbIM Pa3BHMBATb UMCTYIO TEOPHIO CTPYKTYPHl JIOTHCTHUECKOH
cucreMbl. OmHaKko ¢opMaJibHBIE aKCHOMATHUECKHH MeTON HMeeT —
ecyl MCIIONb3YeTCsl A3BIK CHHTAaKCHCa, KOTOPBIA cam ¢(OpMasU30BaH
no nporpamme § 07 ¢ MOMOIBIO METAMETANASLIKA, — TO JOMOJHUTEIbLHOE
NpeUMYILECTBO, YTO OH 00Jiee OTYETNINBO BHISABISAET Ha3uc, HA KOTOPOM
NI0JIyYEHBl Te MJIM MHBIe Pe3yJbTaThl, W BHISICHSIET MYTH M BO3MOXKHO-
CTH TOJIYYEHHsI TeX WJIM MHHIX Pe3YJILTATOB HA OTHOCHTEJbHO Gojee
cnabom Gasuce.

B 3T0if KHUTe MBI Oynem 3anuMatbesi Gopmanusanyedl HeKOTOPOro
A3biKa-00beKTa, a TeopeTuuyecKuit cUHTaKcuc OyaeMm paccmaTpHUBaTh
negopmanbHo. Ilpn 3Tom MBI BO Bcex ciyvasix 6yJeM Npeanonararhb
HaJMUHBIME BCe MaTeMaTHuYeCKHe I03HAHMA, KOTOpbieé MOLYT MOTpe-
fomatbecsl anis pemiaeMot 3apavu. Takum o6pasom, Asst Hamero pac-
CMOTPEHHUSI CHHTAKCHUCA MBI He IpUBJEKaeM Jake HedOpMaibHOrO
aKCMOMaTHyecKoro Meroja. OfHAKO UYHMTATeNb BCerjga J0JDKeH Ipen-
CTaBNATL cefe, UTO BCe CHHTAKCUYECKMEe PaACCYI)KAEHHSI APOBOJAATCH
B si3bIKe CHHTAKCHCca, GOpMaM3aliUst KOTOPOTro B OyAylleMm Npeanoa-
FaeTcsl, TaK 4TO BCe BBHITeKarollMe K3 Takodl ¢opmanusanuu pasu-
YeHHs1 MOTYT ObITb YMECTHBHIMH B paccMOTpEeHUH.

Ilpn TakoM HepOpPManbHOM MOCTPOEHHHM CHHTAKCHCA Mbl Oy/eM
CUNTaTh $I3HIK CHHTAKCHCA OTJIMYHBIM OT $I3bIKa-00beKTa. OJHAKO
Ba)KHO, YTOOBI AOCTATOYHO YMOBJETBOPUTENbHBIH A3BIK-00BHEKT OblN
Crnoco0eH BBIPAXKaTh CBOH COOCTBEHHBI CHHTAKCUC, TAK YTO B ITOM
CJlyuae MOXKHO NPHU YKeJlaHMM CYUTATh, YTO 3aKJIIOUNTENILHAS hopmasn-
3aUMsl sI3BIKA CUHTAKCHCA COCTOMT B €0 OTOMKAECTBJIEHHM C SISHIKOM-
00beKxTOMI®), :

Has Toro uytobBl OT/IHYATh TeOpeMbl $3bIKA-06'bEKTA OT TeopeM
AI3bIKA CHMHTaKcKca (KOTOPbie 4acTo GYyT TeopeMaMu 0 si3biKe-00beKTe),
MBIl GyJeMm MOCJIefHHe Ha3blBaTb CUHMAKCUYeCKUMU meopeMamu. XOTs
CHHTaKCHYeCKHe TeOpeMBl Mbl JOKa3niBaeM HedOpMaJibHO, MBI Mpel-
NoJiaraem, yro nocieaymouwas ¢Gopmanusanus s13biKa CHHTaKCHCa Cle-
JI2eT ux Teopemamu B cMeicae § 07, T. e. TeOpeMaMu si3biKa CHHTAKCHCA
B TOM e CaMOM CMBICHe, B KOTODOM Mbl TOBODMM O TeOpeMax A3biKa-
00beKTa,

Ml Gynem TpeGoBaTb, UTOGBI SI3HIK CMHTAKCHCA COJEp)Ka’, BO-
TepBhIX, MMeHa AJiIl pasHoOOpa3HBIX CHMBOJIOB U, GOpPMYyn s3bIKa-
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00beKTa M, BO-BTOPHIX, IlePeMEHHBIe, 3HAUCHUAMH KOTOPHIX SIBJISIOTCS
9TH CUMBOJIBI U Qopmyasl. Tleperie OynemM HasbIBaTb CUHMAKCUUYECKUMU
KOHCMAHMAMU, & BTOPbIE — CUHMAKCUYECKUMU nepeMeHHbiMLL 133),

B KadecTBe CHHTAKCHUECKUX MepeMeHHbIX Mbl Oynem yn0Tpe6nﬂTb.
JKUpHble CTpPOUYHBle TIpedeckue GyKBbl (%, B, ¥y M T. L.) 1Js [epeMeH-

HbIX, ofnacTp 3HaueHup KOTOPBIX COCTaBJIAIOT HCXOJHBIE CHMBOIJIBI .

s13bIKa-00BEKTA; YKUPHBIE CTPOYHBIE NAaTUHCKUE OYKBH (&, b, ¢ U T.1.)
JJIst TIepeMeHHbIX, 00J1aCTh 3HAUeHUI KOTOPBEIX COCTABJSIOT HCXOAHBIE
KOHCTaHThl M HEpeMEHHBIE $sI3hIKa-00beKTa (cM. npumeuvaHue 117);
YKUPHBIE IPONIUCHEIE Ipeueckre OYKBH (I, A ¥ T. A.) IS IEPEMEHHBIX,
00J1acTL 3HAYEHUI KOTOPHIX COCTABJAIT (GOPMYJbl S3BIKA-00BEKTE;
HaKOHell, )KUpHBle NPONUCHble NatuHckue Oykebl (A, B, C u T. 1.)
IJIs1 TIepeMEHHBIX, 00J1aCTh 3HAUEHU KOTOPHIX COCTABJAT NPABUJILHO
NOCTpOeHHBIe (HOpMyJIbl A3bIKA-00BeKTa. I'Ae Obl B jaJibHeilieM HU
BCTPeTHICh TaKUe YKUPHBIE OYKBbI, UUTaTesb AOJDKEH NOMHHTb, UTO
OHH He SIBJISIIOTCS YaCTbI0 CHMBOJIMYECKOT0 alrapara s3biKa-00beKrTa,
2 OTHOCSTCA K 5I3LIKY CHHTAKCHCA U CJIY)KaT J1JIs1 TOT0, YT0OLI TOBOPHUTH
0 a3biKe-06pexTe. YKupHble OYKBbI He BCTPEYAOTCS IPH YHOTpeOIeH!H
SI3bIKa-00bEKTa B KauecTBe CaMOCTOSATENILHOIO sI3biKa (TOUHO TaK HKe,
KaK PYCCKUe CI0Ba HUKOTA He BCTPEeUaIOTCsl B OPUI'HHAJIBHBIX TEKCTaX
JIATUHCKUX aBTOPOB, XOTs1 OHU BCTPEUAIOTCS B JATUHCKOH rpaMmaTiKe,
HalKCaHHOH MO-PyCCKHM).

B KauyecTBe NMOAIOTOBKHM K HM3JIO)KEHUI0 HAlI¥X 3aMLICJIOB B OTHO-
EHHH CHHTAKCHUYECKUX KOHCTAHT. IOJIE3HO pacCMOTPETH CUTYaHHIo,

KOTOpasl CKAanpiBaeTcsi B OOLIYHOM DPYCCKOM A3BHIKE, €CJIA TOJbKO
peub HE HJeT CIeLHaNbHO 0 KaKOoM-Ju00 (POopMaIN30BAHHOM SA3BIKEr -
ofbexTe. IIpy 3TOM MBI JIOJDKHBI UMeTb B BHAY, UTO PYCCKUH SA3BIK
He sIBJIsleTCsl GOPMAJIN30BAHHBIM, 1 TIOMHHUTb O BbITEKAaWIIeH u3 3T0r0 -
HeoIpe/leICHHOCTU ero NpaBuJl OCTPOCHHUs], TIPABUJI BHIBOA U CeMaH- ;
THYECKUX TIPAaBHJI, TAK KaK COepXKaHue OOBIUHBIX PYCCKMX rpamma-

TUK: 1 cnosapeifl ABJISIETCS] JIMIUbL HETOJIHBIM M JOBOJIbHO TYMaHHBIM

NpUGIKEHHEM K TakuM npaBuiiam. CresiaB 9TH OTOBODKH, MBI Iepe-
XOIMM K PACCMOTPEHHUIO TOTO, KAK MCIOJIb3YeTCsl pyccKuit s3bIK Ay -

GOPMYJIMPOBAHKST CHHTAKCHYECKUX YTBePHIIEHH O HeM CaMOM.

G Y

B npaxTuxe yacTo BCTpeyaeTcs a6MOHUMHOe (IO TEPMMHOJIOTHH |

KapHana) uCnonb3oBaHMe PYCCKUX CJIOB, T. €. MCHOJIb30BaHUE HX -
B KayecTBe HX yKe cOOCTBEHHbIX UmeH 134, TIpumepamu MOTYT CIYHKHUTD

TaKWe YTBEepKJeHUs: ,,UenoBeK HauuHaeTcsi € COrjacHoit GyKBH,

»JeJ0BEK COCTOMT M3 Tpex CJoroB”, ,,Ues0BeK — CYylECTBUTELHOE °
C HETpABUJILHBIM MHOYKECTBEHHBIM UMCIIOM. YoTpebsieHue OfHOro U
TOTO JKe CJIOBA Ye/06eK U B KauecTBe COOCTBEHHOTO HMEHU JUIS PYCCKOTO #
CJIOBA, KOTOpPOE COCTABJIsIeTCs1 OCIIel0BaTeNIbHO. U3 ABAALATb TpeTheH, |
IIEeCTOM, OMHHAALATOM, YeThIpHAMIATOR U T. X. OYKB pyccKoro anda- .
BUTa, U B KauecTBe 00LIET0 UMEHH (CM. IpUMeUaHue 6) UIst ABYHOTOIQ -

MJIEKOTMTAIOIEr0, JMIICHHOTO ILIEPCTHOIO TOKPOBa 139,  KOHEUHO,
JIBYCMBICJIEHHO, HO 3Ta JBYCMBICJEHHOCTb, IOJO06HO MHOTHM npyrum
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B OOLIYHBIX SI3BIKAX, yacTo OblBaeT M yroOHOH u GesppenHoit. B Tex
yKe CIIyyasx, KOTrjla BO3HUKIIM Obl peasibHble COMHEHUS B COJIEPIKaHHUY,
X MOYKHO ObUI0 OBl YCTpaHUThL JIMOO UCTONb30BAHHEM NONOJHUTENb-
HBIX CJIOB B (DOPMYJIMPOBKe YTBEPXKIAECHHUSA, U000 NPUMEHEHUEM KABHI-
yeK, JUOO UCIIOJIb30BAHUEM KYDCHBA, KaK, HAOpUMep, B ClefYHOLIUX
BbIpayKeHusix: ,,CJI0BO YesIoBEeK COCTOMT M3 Tpex Cloros”, ,,’Yenoser’
COCTOUT M3 Tpex CJIOroB”, ,,UeAo6ex COCTOUT U3 TPeX CJIOTOB’.

Crnenys ecrecTBeHHOi u YnoOHo# Tepmunonoruu Kyaitna, Mt 6yaem
pasnuyaTh Ciyvyad, KOrja CioBO (MM CUMBOJI) ynompebasemca M
KOI'la OHO ynomuHaemca, WA umeemcs 6 6uoy. Tax, Hanpumep, B yr-
BEPIYKJIEHUH ,,Ues0BeK SIBNSIETCS] PA3yMHBIM CYLIECTBOM’ CJIOBO ,,4€JI0-
BeK’ ynortpelJisieTcs, HO HE MMeeTcst B BUAY, B YTBEDXICHHH >Ke
»PYCCKUIt MepeBol GPaHLY3CKOTO CJI0Ba f10mme COCTOUT U3 ceMH GyKB”
CJIOBO ,,ueJioBeK’’ mMeeTcst B BUAY, HO He ynoTpebisiercsi. B yTBepe-
HUM ,,YeNoBeK COCTOUT M3 Tpex cJOroB~’ CIOBO ,,YeJIOBEK M YIO-
TpebisieTcs U MMeeTCsl B BUAY, XOTSt U HeoObYHBIM 00pa3oM, a MMEHHO
aBTOHMMHO.

®pere , nepsulf cTand CUCTEeMATUUeCKM YKaswiBaTh aBTOHHMMUIO,
UCTIONb3Ysl JJIS1 STOr0 KaBHIUKH, M B ero no3uux paGorax (xoTs
ewle He B Begriffsschriff) cnoBa m CUMBOJIBL, YIIOTPeDJieHHBIE aBTOHHMHO,
BO BCeX CJIy4asix 3aKJIOUeHHl B OJMHaPHbIE KaBbuKY. TIpu 3TOM CIIOBO,
3dKNIOYEHHOE B OJIMHAPHBIE KaBBIUKY, NIPUXOJAHUTCST CUMTATL OTIHYHBIM
OT TOT'0 yKe CJI0Ba, He 3aKJIIOYEHHOTO B KABBIUKHU (KaK ecJii 0bl KABHIYKU
OblIKM JIOTIOJIHMTEIbHBIME OyKBaMU B HAaNMCAaHUK CJI0BA), W, TAKUM
00pa3oMm, JBYCMBICJICHHOCTb YCTpaHseTCs1 MyTeM BBeJEHHs] UBYX pas-
JIMYHBIX CJIOB, COOTBETCTBYIOIUMX DPas3jIHYHBIM COAep)KaHMsIM. MHorue
COBpEMEHHBIE aBTOPHI CJIeAYIOT Ppere B 3TOM CHCTEMATHUECKOM UCIOJIb-
30BAHMM KAaBBIUEK: OJHH HCIONb3YIOT JJIs1 9TOTO JABOiHBIE KABLIYKH,
Apyrue, nogo6Ho Ppere, NIPUMEHSIOT OJMHAPHEIE KABLIYKH, COXpaHsIs
JBOJHBIE KaBBIUKA B KavecTBe 0OBLIYHOr0 3Haxa npenuHaHus. Kak
YNTaTENb YIKe JABHO MOI 3aMeTHTh, B 3TOK KHUI'€ Mbl HE IPUIAEDPIKH-
Baemcsi cuctemel @dpere B OTHOINEHMU UCIOJIb30BAHMS KaBblUeK 39,
Oanaxo Bpemsi OT BpeMeHH Mbl OyJeM MCIOJbL30BaTh KaBbIYKM HIIU
Apyrue cpeactBa, 0co0eHHO B TeX CJyyasix, KOrja JHelCTBUTENbHO
MOTYT BO3HMKHYTb COMHEHMS] B COJEPIKaHHUU.

Bosepaascs K BONpoCy KCI0JIb30BaHUA CUHTAKCHYECKUX KOHCTAHT
NpU NOCTPOGHMU CHHTAKcHCa (OpMaNU30BAHHOIO S3bIKA-00BEKTA, MBI
BUJIUM, YTO B aBTOHMMHOM MCHOJIb30BAHUU B $I3bIKE CHHTAKCHCAa CUM-
BOJIOB B QOPMYJ 513bIKa-00beKTa HET HMYero ABYCMBLICJIEHHOI'O, €CJIH
TOJILKO CJIeJUTb 32 TeM, UToObl HOpMYyJIbl 3bIKa-00bEKTa MOTJIM OBITH
ONHOBpEMEHHO (OpMyJlaMH sI3BIKA CHHTAKCHCA TOJIbKO B KayecTBe
apToHumoB. [loaTomy MBI f0rOBapUBaeMCcs O CIEAYIOLIEM:

Hexoomvle cumsonst asvika-obsexma 6yoym ucnoab306amscs 6 cUH-
makcudeckom sA3bike 6 Kayecmge C60UX COOCMEEHHbIX UMEH; 6 Ka-
decmee umenu 041 codemaHus 6y0em UCnOb306QMbCA  COUCmMAaHuUe
men 137,
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Takoii npuem siBisiercsi OOBIYHEIM B MaTeMaTHKe, U OH HMMeeT TO
NpeuMyLIecTBO, UYTO He HYKIAAETCs B CHeUHUasbHbIX TOSICHEHHUSIX.
XoTsi Mbl M MCIIOJIb3YEM ITOT NPHUEM JIMLL HedOpPMaJbHO, ORHAKO ero
JIETKO BUAOM3MEHUTHL TAKUM 00pa3oM, UToOHI ClleNIaTh ero IIPHMEHMBIM
B (OpMaIU30BAHHOM CHHTAKCHUECKOM s3bIKe 139 (mpuuem 3TO crenaTh
Jlerdye, 4eM BKJIOUUTh B (GOPMaNIU30BaHHBIA A3BIK COOTBETCTBYIOLLEE
NpaBUJI0 KaBblUeK).

Uro6bl n36e)kaTh MOSIBJICHUS1 JBYCMBICJIEHHOCTEH, MBI B JaJjibHEH-
IIeM OTKAa)KeMcsl OT NPAKTUKH — KOTOPas B MHBIX CJAyuasix MOrna Obl
ObiTb, BOOOILE TOBOPS, 10JIE3HON ~— HMCIONIL30BAHUA B CHHTAKCHYECKOM
A3bIKE (MJIM MHOM MeTasi3biKe) GOpMYJI A3bIKA-00bEKTA C COXPAaHEHUEM
332 HUMH TOTO )K€ COJIeP)KaHUsl, KOTOPOEe OHU MMEJIU B si3bIKe-00beKTe.
[Mo3TOMy Ka)K/blii OTAENbHBIA CHMBOJI MM GOPMYNY sA3BIKA-00BEKTA
BO BCeX CJlyyasx, KOTrJa OHM OKa3hiBAIOTCS YaCTbi0 PYCCKOrO Ipen-
JIOXKeHUs], ClieyeT MOHMMATb B COOTBETCTBHM C IIPaBUJIOM, KOTOpOe
ObLIO BBILIE BBHIIENIEHO KYPCHBOM, T. €. aBTOHHMMHO.

Tak Kax Mpl B lajibHe#1iieM yacTo 6yiem BROAUTL COTJIALIEHUS O CO-
KpalleHHH [PaBUJILHO NOCTPOEHHBIX QOPMYJI, HYIKHO CleJlaTh HEKOTO-
pbie JOTOJIHUTEJIbHBIE Pa3’bsCHEHUS, OTHOCAIMECS K HCII0JIb30BAHUIO
CHHTAKCUYECKUX TepeMEeHHBIX M CHHTAKCHUECKMX KOHCTAaHT (a TarKe
¥ K aBTOHMMHUM) B CBSI3Y C TAKMMHU COKpaIeHUsAMU. ITO GyeT ClesiaHo
B § 11, rje Takue COKpalleHHs BHepBble MOABJIAIOTCS. OMHAKO, KaK
ObUI0 yKa3aHO B 3TOM maparpage, caMM COKpalleHHst, a MOITOMY M
CBsI3aHHbIe C HHMMM NPUEMBl, MOYXHO SJIMMUHHUPOBATH, XOTsl OHH H
HeoOX0MMBI ¢ MPAaKTHUeCKOH TOUKK 3peHus. B TeopeTuuecKux uccne-
AOBAHUAX O CHHTAKCHCE, B YACTHOCTH Npu $OPMaB3aLUK CHUHTAKCH-
YeCKOro sI3biKa, MOYKHO WIHOPMpPOBATL BONPOC O COKPAIUEHMAX IIpa-
BWJIBHO MOCTPOEHHBIX GOPMYIL.

09. Cemantuka. [pegcraBum cebe monel, noap3ywimxces dpopma-
JM30BAHHBIM SI3BIKOM, CKa)KeM NMHUCbMEHHBIM (HOpMaJIn30BaHHBLIM S3bl-
KOM, 3aHSITBHIX BHIUCBIBAHUEM NPABUIBHO NOCTPOEHHBIX (OPMYJI ITOFO
SA3bIKa ¥ COCTaBJieHMEM TAKUX IIOCJe[oBaTesIbHOCTeH (GopmyJ, KOTO-
pble 06pa3yIoT LeNOYKM HEeMOCPEACTBEHHBIX BHIBOJIOB MJIM, B YaCTHOCTH,
noxasaTesbcTBa. IlpencraBum cebe, nanee, HaOnoxaTeNst, KOTOPHI He
TOJALKO He NMOHMMAaeT SI3bIKA, HO BOOOLle He BEPUT, UTO 3TO SISHIK, T. €.
He BepHUT, UTO (QOPMYyJbl MMEWT cofiep)KaHue. OH y3HaAET, CKAaXKEM,
CHHTAaKCHYECKHe KPUTEPHH, B COOTBETCTBMU C KOTOPHIMHU (OPMYJILI
NPU3HAIOTCS TPABMJIbHO MOCTPOEHHBIMU, ¥ KPUTEPUH, B COOTBETCTBUH
C KOTODHIMU TOCJIEI0BATeJILHOCTU IPaBUIIbHO TMOCTPOEHHBLIX (GOPMYJ
NPU3HAIOTCS HENOCPeJCTBEHHBIMU BBIBOJAAMHM HJM [0KA3aTe/IbCTBAMM,
HO OH IpejnoJsaraer, YTo HafyoJaemass UM IeATeNbHOCTb €CTh NIPOCTO
UIpa, aHaJIOTUYHAS UTpe B IIAXMATBI, UJIM, JIyYLlie, PeILeH 10 INaXMaTHO !
3aJlauy, UIKM PacKJaJblBAHKIO KapTOUHOro nacbsHca. I1pu aToM 1esibio
UIpHl SIBJISAETCS HAaXO)KIEHHE HeOXKUNAHHBIX TeOPEeM UJIM OCTPOYMHBIX
LeroYye K BLIBOLOB U peILeHHe IOJIOBOJIOMOK TaKOr0 THUMA: MOXKHO IiH,
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i KaK HMMEHHO, JI0Ka3aTh, HEKOTOPYI0 QOPMYJy HIHM BbIBECTH €€ U3
APYTUX NaHHBIX Qopmy 139,

Jlnsi Takoro Ha6mmoparensi CHMBOJIBL SI3BIKA HMEKT TOJBKO TO
coJep)KaHUe, KOTOPOe JaeTCsl MM NPAaBUJAMU UTPHl, — TOJIbKO TAK0e
coaep)KaHHe, KOTOpHIM 00NajalT, Hanpumep, pPasiuUuHbie QUIYpPH
B waxmarax. st Hero GOopMyJia aHAJIOTMYHA NO3KLUM HA IHAXMATHOH
JOCKE M MMeeT 3HaueHue JMIIb KaK OJMH M3 3TAloB UIPBl, KOTOPBIH
B COOTBETCTBUH C IpaBuJjlamy BeJeT K pasjMYHBIM JIPYTHM ITalam.

Bce, uTo MOXKeT OBITb CKa3aHO O A3bIKE TAKOMY HabOjiofaTeso H
NOHSTO UM, NIOKA OH NMPOLOJDKAET CMOTPeTh Ha UCINONb30BaHHE A3BIKA
IpOCTO KaK Ha WIpY, COCTaBJjsieT (TEOPETHUECKUH) CHUHTAKCHC SI3BIKA.
C Jpyroit cTOpoOHBl, K CeMaHTHKE fI3bIKA OTHOCHTCS TO, YTO MOXKHO
I0HATh, JIALIb 3HAs1, YTO NPABUJILHO NOCTPOeHHbE GOPMYJIHl 001afAK0T
cofep)KaHUeM B COOCTBEHHOM CMbICNEe, T. €. YTO HEKOTOpble M3 HHX
BLIPKAKT CY)XKAEHMs, WM 0003HAYAIOT, UM TeM HUJIH UHBIM MyTeM
TIPMHUMAIOT 3HaYeHHsl.

Taxkum 06pa3om, u3yuyeHHe HHTEpHpeTalMu si3blKa K a K MHTEp-
npeTaluud Ha3bBAETCSA CeMAHMUKOU 149, JTOT TEPMUH MpPUMEHSETCS
0co0eHHO B TEX CJIyuasiX, KOTa pacCMOTpeHHe BeAeTcs B (opmaliu-
30BaHHOM MeTassbiKe. OJHAaKO B 3TOH KHUIe MBbl He BHIJleM 3a Ipe-
IeJibl HeOpPMaJIbHOT'O CeMAHTHUECKOT0 PacCMOTPeHHMsl, KoTopoe Oyner
BECTHCh Ha OOBLIYHOM PYCCKOM SI3BIKE.

TeopeMbl CeMAaHTUYECKOr0 MeTasi3piKa OYAyT HA3HIBATLCA CEMAH-
MUuYuecKuMu meopemMamu, a CEMaHTUUeCKUe U CHHTAKCHUECKHe TeopeMbl
BMecTe OYAYyT HasblBaTbCS Memameopemamu B OTJMYME OT TeopeMm
A3bIKA-00bEKTA.

Kak sugHo u3 uccnenopaHuii Tapckoro, CEMaHTHKY MOYKHO B He-
KOTOPOM CMBICJIe CBECTH K CHHTaKcucy. Tapckuii 0co60 MoguepKHYJ
BO3MO)KHOCTb JJIst BCSIKOTO JAHHOTO (pOPMAJIM30BAHHOIO SI3HIKA HAWTH
TaKOE UYMCTO CHHTAKCHYECKOe CBOMCTBO MNPABUJIbHO MOCTPOEHHBIX
$bopmyJ1, KOTOpoe COBManaso Obl N0 00beMy € CeMaHTHYECKHM CBO¥-
CTBOM ObITb HCTHHHBIM IpepsoXenuem. B pabore Tapckoro Wahrheits-
begriff 141 mpo6ieMa HaX0XKAeHUsl TAKOTO CHHTAKCMUeCKOTO CBOHCTBA
pelena Ajisi pasiMUHBIX KOHKPETHBIX GOPMAIM30BaHHBIX SA3BLIKOB 142),
Ho aHanorunuyHbie MeTOXBl NPUMEHMMBI M K CEMAHTHYECKMM MOHS~
TUsiM 06o3HavaTh {denoting) M npuHMMaTe 3HaveHusi (having va-
luesy, u nosromy MoryT ObITb HaiifleHbl CHHTaKCHUECKHE MNOHATHS,
KOTOpBle COBNajaloT ¢ HUMU 1o oOnemy 4%, M3 sroro ciejyer, YTO
€CJIM B CEMAHTMYECKOM METAsI3blKe eJ[MHCTBEHHLIMHU CIIeLU(pUYeCKH
CeMaHTUYeCKUMH (He CHHTAKCHYECKHMMM) UCXOMHBIMM CUMBOJIAMH SiB-
JAI0TCS] MMeHa, BeIpaj)kamllye 3TH ABa NOHSTHIA, TO, MeHsisl WHTEpIpe-
TalK10, MO HO NPEBPATHUTL 3TOT CeMAaHTHUECKUH METASI3bIK B S3bIK CHH-
TaKcyca, IpUYeM 3aMeHa MHTepnpeTaluu N0JHKHA 3aKJI0YaThCs TOJIb-
KO B M3MEHEHMU CMBICJIA STUX JBYX MMeH, 0e3 U3MeHeHusi UX ACHOTaTa.

OjHako NpaBUJIbHBIA CHHTAKCUYECKUH $I3BIK, CIOCOOHBIA BbIpa-
aTh CHMHTAKCMYECKME SKBMBAJIEHThl TAKKX CEMaHTHYECKUX NOHSTHH,
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KaK 0603HaYaTh ¥ IPUHUMATh 3HAUEHHsl, — WJIM XOTsi OBl TOJILKO CHH-
TaKCHYeCKHil SKBMBAJIEHT CEMAaHTHYECKOT0 CBOWCTBA HCTUHHOCTH —
00bIUHO J0JDKEH OBITh CHJIbHEE, YeM SI3BIK-00beKT (KOTOPbI# Npeanona-
raeTcsi NpaBMJbHBIM), B TOM CMBICJE, YTO JOJDKHBI CYIIECTBOBATDH
TaKHe TEOPeMbl CHHTAKCHYECKOI0 A3blKa, HUKAKOH NMepeBoji KOTOPBIX
(T. e. TIpe/UI0IKEHUE, BHIPAXKAIOILIEe TO HKe camoe CY)KJIeHUe) He ABJISeTCsE
TeOpeMOi si3biKa-00beKTa. B MpoTuBHOM Ciyyae OYRyT CYLieCTBOBAThH
TaKue IPOCTHIE 3JIeMEHTAPHbIE HCTHHHBIE CY)XXJeHusi (simple elemen-
tary true propositions) 0 ceMaHTH4ECKUX MOHATUSIX, UTO NPEIIOKEHHS,
BLIPA)KAIOLIKE COOTBETCTBYIOUIME CY>K/[EHHsI O CHHTAKCMUECKUX IKBHU-
BaJIeHTaX 9THX CEMAHTHYeCKHX IIOHATHH, He SIBAAITCA TeopeMamu
CHHTAKCHUECKOr0 si3biKa 144,

ISt MHOTHX KOHKDETHBIX (OPMain30BaHHBIX FASHIKOB 3T0 OblIO
JoKa3aHo (no cymecrsy) Tapckum B ero Wahrheitsbegriff. Tlpu arom
meTofnl Tapckoro 149 TaKoBBl, UTO C WX TOMOMIBIO MOXXHO IOJYyUHTb
TOT )Ke pe3yJbTaT BO MHOIMX APYTMX CJyyasiX, B UYaCTHOCTH ]IS
BCEX SI3BIKOB-00'beKTOB, M3yYaeMbiX B 9TOH KHuMIe, eciii UX (opma-
JIM30BAHHBI CHHTAKCHYECKUH $I3bIK CTPOUTb OOBIYHBIM 00pas3oM.
Pesynbtar TapcKoro HECOMHEHHO MOXKHO TOYHO CHOPMYIMpOBATH U
JOKa3aThb 10 OTHOLIEHKIO K BeCbMa 001eMy KJacCy Ai3bIKOB, OAHAKO MBI
He GyJeM NBITaTbCs C/eNaTh 3TO. _

CrnepyeT uMeTb B BHJY Ba)KHOCTb pe3yJibrata TapCkoro, TaK Kak
OH HMeeT MpsIMOe OTHOLIeHHe K BONPOCY 06 MCrnonb3oBaHuy Gopmalm-
30BAHHOTO $i3biKA B KauecTBe CBOEr0 COGCTBEHHOIO CEMAHTHUECKOIO
MeTas3biKa. [TpaBUIIbHEIN 1 JOCTATOYHO CHJIbHBIH S3BIK MOXKET, KOHEUHO,
fLITb CIIOCOOEH BHIP@XKATh CBOW COGCTBEHHDbIM CHMHTAKCHUC (CP. NpHMe-
yanue 132) u cBOI0 COGCTBEHHYIO CEMAHTHUKY B TOM CMBIC]E, UTO ITOT
A3LIK MOYKET COJep)KaTh MpPeAJiOIKeHHs, BhIpa)Kaloliye N0 MeHbueH
Mepe BecbMa OOWMPHBIM KJace Cy)KAEHHil ero CeManTUKM U €ro CHH-
Takcuca. OJHAKO NPU BHINOJHEHUE HEKOTOPHIX BeChbMa 00IMX YCIOBUM
Cpef ITHX NpeIoXKeHHH Bcerfa OyayT HMCTHHHBIE HPEJIIONEHHUS
BecbMa TIPOCTOr0 CEMAHTHUYECKOTO COMIEPIKAHMUS, KOTOPbIE TEM He MeHee
He GYAYT SIBJIATBCS TeOpemMamu. JTO MPeLJIoXKeHus, KOTOopbie, rpy6o
roBopsl, YTBEPIKAAKT, UTO TAKOE-TO KOHKPETHOE TNPEJI0IKEHHE HCTUHHO
TOTJiA U TOJILKO TOJla, KOrja , TJle PONYCK 3am0JIHEH STUM CaMbIM
KOHKPETHHIM TpejJioKeHnem 140, Takum 06pasoM, B NPEANIONOIKEHNH,
YTO 9TOT A3LIK B IPYTHX OTHOLIEHHUSIX YHOBJIETBOPSIET OOBIMHBIM TPeho-
BaHMsSIM AJOKBATHOCTH, He BCe ceMaHTuyecKue npasuia (B cmuicae § 07),
3anucaHHdLle B BHIE TpeAsoyKeHul ASkKa, SBIAITCA TeopemMaMu.

370 10JI0YKeHHe IPUBOIUT K TOMY, UTO pasjiHueHue si3biKa-00beKTa
M MeTasi3blKa, BIepBble MNOSBJAKILEECS NP popMaInu3aluu si3blka-
06beKTa, COXpaHSET CBOE 3HauUeHHe U TI0CIe TOT0, KaK 3ajaya Gopmaiu-
3311} BHIIOJIHEHA B OTHOIIEHHH KAK 513bIKa-00bEKTa, TAK ¥ METASI3bIKA.

B 3akjoyeHHe ITOrO BBefleHMsl 3aMeTHM, YTO MHOTOe M3 TOrO,
YTO Mbl TOBOPUJIM, Kacajloch OTHOLIEHUS MEKAY JIMHTBACTHYECKUMHU
BHIPKEHUSIMH M MX CO/leP>KAaHHEM W OTHOCHJIOCH MOITOMY K CeMaH-
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tuxke. OMHAKO Hac MHTEpecoBalJia He CTOJBKO CEMAHTHKA TOIO UM
MHOTO KOHKDETHOTO #I3bIKa, CKOJbKO oO0uye cBOHCTBa, NpHUCyLiMe
ceMaHTHKAM MHOI'MX S3bIKOB. B HeKOTODHIX ciyuasix mbl §opmyJIUpo-
Bajl BecbMa 00lixMe CeMaHTHUYeCKUe NPUHLUIB, Tpebys UX BHINOJ-
HeHUsA OT BCAKOIO sI3BIKA, KOTOPHIY Mbl BooOLIe XOTHM paccMaTpuBaTh;
3T0 OTHOCHTCSI, B yacTHOCTH, K ponyumenusim (1), (2), (3) us § Ol u
ponyieHuo (4) us § 02147,

B To >Xe Bpemsi Mbl HE NHTANUCh HOPMAJIU30BATL ITO CEMAHTH-
yeCKOe PaCCMOTPEHUE HJIM XOTs OBl NPUBECTH MaTepHUall B TaKoi npej-
BapUTEJbHBIA MOPANOK, KOTOPHIA Obl1 Obl NEpBBIM 1WAroM K (opmau-
sauud. Mbl TpeciefoBany 3ajaud BBOLHOIO M Pa3BSICHUTEJHLHOTO
XapaKTepa d HajeeMcs1, YTO UJieH, C KOTOPBIMU MBI STUM HeopMaJibHBIM
nyTeM MO3HAKOMUJIM YuTaTeliss, GYAYT MM [lepecMaTpUBATbCS U YTOU-
HATbCS B lipollecce JaJibHelluero ureHus.

B nmocnexyromux rinaBax Mbl BpeMmsi OT BpeMeHH 0yjeM NpepbiBaTh
CTPOroe HMCCJIeJOBaHME KAaKOH-HUOYAb JIOTMCTHYECKOH CHCTEMBl, IJIA
TOr0 4roOBl clejiaTh HebopMaJibHOE CeMaHTHYECKOe OTCTYIMJeHHe.
XoTs NpH U3YUYEHUM BCSIKON JIOTHCTHYECKOH CUCTeMbl MBI M Oyjaem
CTPEMUTLCA COXPAHUTL BOIPOC O €¢ HHTepIpeTalUu OTKPHITHIM, TeM
He MeHee TaKue CeMaHTUUeCKHe IIOSICHEHUSI OTHOCUTEeJIbHO CHCTEMBI
MOTYT CIY)XUTL TOMY, YTo0bl yKa3aHuWeM TIJIaBHBIX HMHTeplpeTauuit
CUCTeMbl 00 bSICHUTD MOTHBEI e¢ paccmMoTpeHus (cp. § 07). Bcwody ¢ mek-
cme, KpoMe 3moao 86e0enus, cemanmuyeckue mecma 0yoym evi0easimbes
Gosee meakum wpu@dmom, Komopslil 00AMCeH CAYHCUMb npedocime pexce-
HleM, 4mo co0meemcmeylyuil Mamepuan He OMHOCUMCA K Hopmans-
HOMY JA02UCIUYECKOMY NOCIMIPOeHUW0 U He 00/[NCeH UCNOA6308ambes
6 Kquecmee maxogo20.

Kak Mbl y)Xe yKasplBaJiy, MpeTioaraercsl, Yyro CeMaHTHKY camy
ClleJlyeT B KOHEYHOM CUeTe U3y4aTh C NOMOLIBIO JIOTUCTUYECKOTO METO/Ia.

OaHaKo ecyid ceMaHTHYECKME MeCTa 3TOr0 BBeJEHHUS M CJIeNyIOMUX
TNaB J0JDKHBL OpITh Nependcalbl B GOpMaIn30BaHHOM CeMaHTHUECKOM
A3BIKE, TO CTAHOBATCS HEOOXONMMBIMU HEKOTOPHIE VyTouHeHus. Tak,
€CJIM B KauecTBe CeMaHTHUECKOTO SI3bIKA Mbl BO3bMEM QYHKIMOHANbHOE
MCUKMCJIEHE TOPSIAKA B CMbICTe TJaBbl VI MM $I3BIK, CXOJIHBIH
C SI3BIKOM TJIaBBl X, TO MHOIMe CeMaHTHYeCKUe TePMMHBI, TaKHue, KaK,
Hanpumep, TepmuH ,,0003HayaTe’”’, BBefieHHHH B § 01, cienyer 3ame-
HUTb MHO)KECTBOM TEPMHHOB Pa3JIMYHBLIX TUMOB 4% a mpejJioyKeHuUs,
B KOTODBLIX Mbl HCNOJIb30BAJIM 9TH TEPMUHBI, CJle[lyeT 3aMeHUTb aKCHOM-
HpiMu 149 1f TeOpeMHBIMH CXeMaMu 149 ¢ THTIOBO# Heolpe/ieIeHHOCTbIoMY),
Ecnu yxe cemanTuueckuit 3BIK 0MKEH COOTBETCTBOBATL KaKOH-1u60
TeOpuu, 3aMeHSIOIENR TeOpHUI0 THUIIOB, TO HOTPeOYIOTCS H3MeHeHUsI
Ipyroro xapakrepa. Eciu OB, B YacTHOCTH, Mbl IPUHSJIA TEOPHIO
Muoxxects Llepmeno (rinasa X1), To MBI ROJDKHBI Oblyit Obl CyLleCTBeH-
HbiM o0pasom ocnabutb ciesanHoe B § 03 nomyineHue, 4To BCsIKast
CUHrynsipHast popma MMeeT NIPUCOeMHEHHYI0 QYHKIUIO, U BCJEJCTBUE
9TOr0 TaK MJIM MHAye U3MEHUTb HCTOJIKOBAHUE CHUMBOJA A.



TIIABA I

MPOMNO3ULIMOHAJIBHOE UCUYUCJIEHHUE

T1pono3uyuoHAbHBIM UCIUCACHUEM, WA LUCYLCAEHUEM CyHcOeHull 150
Ha3LIBAKOT JIIO0YI0 JIOTUCTHYECKYI0 CHCTEMy M3 HEKOTOPOro Kijacca
cucteM. Bce cucTeMbl 3TOro KJjacca, BIPOYEM, SKBUBAJIEHTHH APYT
APYry B CMBICJIe, KOTOPHIH OyJeT paswbsiCHeH HIKe. B Tex ciyuasx,
KOIJia Mbl 3aHMMaeMcsl PacCMOTpeHueM Kakoi-nub0 KOHKpeTHOH cu-
cTeMbl M3 UHMCJIA 9THX JIOTHCTMUYECKHX CHCTEM MIM )Ke (KaK 9T0 yacro
fbiBaeT) B TeX CJyyasix, KOrja AJs Hameid neau 0e3pasiinuHo, KaKyko
U3 HUX MMETh B BHIY, Mbl TOBODHM NPOCTO 06 MCUMCIEHHM CYIK[EHHH.
B MpOTUBHOM Clyyae Mbl pasjidyaeM STH JIOIHCTHYECKHE CHCTEMBb
KAK PasJIMyHble (OpMyAUDOGKU UCUMCIEHUSI CYIKHEHUH.

Ba)KHOCTb MCUMCJIEHHMS CY)KIeHMI B TOH MK HHOH ero gopmy.u-
POBKe OIIpejiesisieTCsl TeM, UTO OHO YacTO BXOAMT KaK uacTh B Goiee
0GIUMPHEIE JIOTUCTHUECKHE CHCTEMBl — KAK B CUCTeMbl, paccMaTpHBae-
Mble B 3TOM KHHUIE, TAK M B CHCTEMBI, KOTOpBe BOOOLIe Koraa-nu6o
paccmatpuBaymch. [Ipy 3TOM BMECTO NEPEMEHHBIX WCUMCIIEHHS CYXK-
JeHui (MpONo3ULMOHANBHBIX NEPEMEHHBIX) pa3pellaeTcsl NOACTaBIATH
NpesIoyKeHusi 91oro Gomee OOIIUPHOTO ucyucneHus. Kpome TOroO,
Garojaps cBoeil BO MHOTMX OTHOLIEHUX 00JIbILei MPOCTOTE 10 CpaB-
HEHUIO ¢ APYTMMHU JIOTHCTHYECKMMHU CHCTeMaMy, KOTOpHe Mbl paccma-
TpUBaeM, UCUMCJIEHHE CY)KACHUH CJIY)KUT TaK)Ke BBeIEHHEM U UJLIIIO-
CTpalyei 111 MHOT'OT'0, YTO Mbi leJIaeM CHayaJia 1o OTHOLIEHHIO K HEMY,
a 3arem pacmpocTpaHsieM ¢ 0OJbIIMMH MJIM MEHbUIMMU M3MEHEHUSIMH
Ha Jipyrue CUCTEMBL.

B aroit rJ1aBe Mbl CTPOMM OJHY YACTHYIO GOPMYJIUPOBKY HCUHCTIEHHUS
CYjleHuit — TaK HaswiBaemylo cucremy P,. Hexotopnie apyrue ¢op-
MyJIMpoBKM GYAYT paccMOTpeHbl B CIIEfyIolleH InaBe.

10. Ucxopupiii Oasuc ucuMcneHus P, 1%, LcxogHBIMM CHMBO-
JIaMU MCYUCIEHUSA Pl SIBJIAIOTCS TPU HeCcoOCTBEHHBIX CHMMBOJIA
[ 21

(M3 KOTOPHIX IEPBBIA U TPETUH HA3HIBAITCSA CKOOKAMU), OHA UCXOHAS
KOHCcTauTa

M GecKoHeuHOe YHUCJIO NepeMeHHEBIX

” p gqr s pp G Iy 8§ P2 Gy .-
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(yxasaBHBIl 3fech TOPSIIOK Ha3bIBAETCS AAPABLUMHBIM  NOPAOKOM
nepemenHbix). [lepemeHHble W HCXOJHAsi KOHCTAHTA HAa3bIBANTCA
coOCMEeHHbIMU CUMBOAGMU 151,

B panbHelilem Mbl OyfleM ynoTpebsaTh ciefyloline COKpaLeHHs:
LI’ BMeCTO ,,MIPaBHJILHO MOCTpOeHHas, ,ing” u ,»-popmyna’
BMECTO ,,[IPABUJIbHO NOCTpOeHHast gopmyia”. TlpaBunamu NoCTpoeHHs
ucuucienust P, sipnsoresi 15

10i. Crosimiasi OTAeNbHO MCXORHASA KOHCTAaHTa [ eCTh MNNg.
10ii. OTHenbHO CTOAINAs NepeMeHHas ecTb nno.
10iii. Ecaiu T' u A cyTh nnd, 1o u [ D A] ectp nndg 153,

Jinst Toro utoGbl 3aBepIUNTbL ONpejefieHue NO-GOpMYJ U UCUUCTIe-
Hus P,, Mbl po6aBiisiem, 4to GopMyna siBnsieTcsl Nu-popmysodt Toraa
U TOJILKO TOIJa, KOIJIAa 3T0 CJeAyeT K3 NpHUBeJeHHHIX TpexX NpaBuil
nocTpoenus. Ipyrumu cloBamu, Kiace nn-Gopmyn ucuucnenust P, —
9T0 HauMeHbIUKWH Kjacc popmyJ, cojeprKawmuil Bce GopmyJinl, ONIUCAH-
uple B 10i u 10ii, 1 3aMKHyTHi oTHOCUTeNbHO TpaBuia 10iii.

W3 mpaBun mocTpoeHusl BHITEKAeT SPPEKTUBHBIH MeTOX MPOBEPKH
NPaBUJIBHOCTH TOCTPOEHHMS, XOTsl B SIBHOM BHJ/ie 3TOT METOJ B HUX H
He cpopmyiupoBad. Ecnu pimHa HeKOTOpPOH (GOpMYJIBI He CJMIIKOM
BeJIMKA, TO YacTO NPaBUJILHOCTL ee MOCTPOeHUs1 MOXKeT ObiTh oGHApY-
YKeHa ¢ MepBoro B3rnsja. B NpoTUBHOM cllyyae Mbl MOXKeM IPUMEHHUTD
HeKOTOpHIH MeTop mnojcuera. Ecnu dopmyna cocrour u3 Gosee yem
OHOTO CMMBOJIa, TO OHAa MOYKeT OBITL NN-QOPMYJIOH TOJBKO B TOM
ciyyae, KOrja OHa OKaHumBaercsi Ha | m Hauumaercs ¢ [. Tlostomy
Mbl MOYKEM BECTH TOJCUYeT CKOOOK CleBd HAllpAaBO M, CUMTAsi KaKAYI0
neByI0 CKoOKy [3a - 1 ¥ KXy MpaBy1o CKOOKY]sa —1, cKIagsiBaTh
9TH uyucna 159, Ecayg  9TOT NOJACYET BIEPBBIE JlaeT CyMMy, pas-
Hyo 1, Ha mpaBoit cKoOKe MiM OKe Ha IeBolt CKoOKe, 3a KOTOPOi
HETIOCPE/ICTBEHHO CJefyeT coOCTBeHHBI cuMBOJI %%, TO B Ciyuae,
Korfa GpopMysa ecTs Nnd, ciefyomuM CHMBOJIOM J0JKeH ObITbh 3HAK
AMIUTAKALKY D 159, JTOT 3HAK HA3bIBACTCS 2AABHLIM 3HAKOM UMNALL-
kayuu paHHoi Qopmyinl. YacTb (opMmyJB, 3aKJIIOUEHHAST MEXIY
HauasbHO# JieBO# CKOOKON M TJIAaBHBIM 3HAKOM HMMIJIMKALMK, Ha3bl-
BAETCS AHMeyedeHMOM, a 4acTh GOPMY Jibl, BAKJTIOUEHHAs1 MEYK/Y TIaBHBIM
3HAKOM UMILIMKALUY 1 KOHeUHO! npaBoif CKOOKOH, HaSpBAETC KOHCe-
keermonm. TTooTOMY AaHHasi pOpMyJIa sIBJISIETCs1 IPaBUIILHO IIOCTPOEHHOH
TOrJIa U TOJbKO TOTAa, KOTAA KAaK aHTELeNeHT, TAK ¥ KOHCEKBEHT CYThb
nn-gopmynsl. Takum 06pa3oMm, BONPOC 0 TMPABUJILHOCTU NOCTPOEHHS
JaHHOM (GopmyJbl CBeAeH K TOMY >Ke BOIpPOCY OTHOCHTEJbHO ABYX
fosee KOPOTKMX (OPMYJ — aHTelleleHTa M KOHCcekBeHTa. Terepb
K aHTele/leHTY M KOHCEKBEHTY ClielyeT IPUMEHUTb Ty )Ke IPOUERypY,
KoTopast ObuIa IpUMeHeHa K JaHHON Ham gopmyJie. [locie KOHEYHOroO
upucsia MOBTOpeHuil J1MGo MLI IPUAEM K BBIBOJY, UTO faHHas opmyna
He ecThb NN, TAK KAK HAPYLIEHO OAHO M3 TPefyeMbIX YCJIOBUH (HIIH
TAK KaK, NpoBeJsl NpocueT Kakoi-nmb0 GOpMyJbl, Mbl JOWJH O @€
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KoHLA, He HaljiA B Hell TJIaBHOI'0 3HAKA UMIJIMKALUK), U060 HKe BONpPOC
0 MPaBUJIBLHOCTU TIOCTPOEHUsT NAHHOH GOpMYJIBI CBEJETCS K aHAJIOrHy-
HOMY BOITIPOCY OTHOCHTEJIbHO KOHEUHOr0 umcia ¢opmyJ, COCTOAUIMX
u3 He 0Goxee ueM OJHOTO CMMBOJA Karkjast, Popmysna, UNCI0 CUMBOJIOB
B KOTOpOH paBHO HYJIIO— TaK HasbiBaemasi nycmaf popmyad, — He
ABJIsieTCSs, KOHeuHo, nnd. Popmyia HKe, COCTOSAAA U3 TOUHO OJHOTO
cumBoJIa, OylleT Nnd TOr#a 1 TOJILKO TOIAA, KOT/A STOT CUMBOJI SIBJISIETCSE
c0OCTBEHHBIM CHMBOJIOM 187,

B nanbHeiimiem Mbl OyJieM FOBOPUTH O 2AQ6HOM 3HAKE UMNAUKAYUU,
06 anmeyedeHne 1 KOHCEKeHMe TONBKO M0 OTHOIIEHHMIO K NN-GopmyJiam,
TaK KaK HaM B JIeHCTBUTEJILHOCTH PENKO NPUAETCS UMETh 1ejio ¢ op-
MyJlaMHi, KOTOpBIE He OyayT NpaBuibHO nocTpoeHHbMu. Ecin gopmyna
SIBJISIETCS1 MPABHJIBHO NOCTPOEGHHOH U COCTOMT U3 §ojiee uem OJHOrO
CHMBOJIA, TO €e eIMHCTBEHHBIM 06pa3oM MOXKHO NPEACTaBUTh B BHUJE
[A D B] 1 Tlpu aTom A siByisieTcsi aHTeLeXeHTOM, B — KOHCEKBEHTOM,
a 3HaK D Mexay A n B — rjaBHBLIM 3HAKOM UMILIHKALUH,

[Toj, woHBepcuel nm-gopmyas [ADB] Mbl Oylem [OHHUMATh
nn-popmyny [B D Al

B P, BCe.BXOXX/IeHUST BCSAKOM MepeMeHHO! BO BCSAKYIO NI-GopMyJTy
CyTh €80600Hble X0McOenUs; TN SABIAETCS n-apHoll @opmod, ecnu
0Ha COJACPIKHUT (CBOOOHBIE) BXOXKIEHMST TOUHO /1 PA3NIKUHBIX NepeMeH-
HbIX, ¥ KOHCMAHMOL, eCJii 0Ha He COJAEPIKUT (CBOOOAHBIX) BXOXKIEHUH
HU OHOH MepeMeHHO; Bce QOPMBL SIBJIAITCS NPONO3UYLUOHAALHBIMU
opmamu, a Bce KOHCTAHTBl — IIPONO3MIMOHATIBLHBIMA KOHCTAHTAMHY,
uim npedaoncenuamu (cp. npumevanue 117).

[is1 roro uyroObl chOpMYyIMpOBaTH NMpaBUJia BHIBOJA HUCUMCIIEHHUS
P,, Mbl BBesieM 3HaK ,,S |’ st 0603HAUEHHUS ONepaLK ONCTAHOBKH,
TaKk 4to SBA| ecTb Gopmyna, sIBISIOIASICS Pe3yJNbTaTOM MOACTA-
HOBKH (OpMYJIbl B BMECTO K)KIOT0 BXOYKAEHHUSI TIlepeMeHHON b B'A 159,
JTOT 3HAK MBI Oy/leM 4acTo UCIOJb30BaTh KAaK B 9TOH, TaK U B MOCe-
Aywoumx riaBax. OH, KOHEUHO, SIBJISeTCS 3HAKOM He CHCTeMbl Py
(1 He Kakoi-nub0 APYTroii cucTeMbl, paccMaTpuBaeMolt B 9TOH Kuure),
a OTHOCHTCS K SI3bIKY CHHTaKCHCA, TAK K€ TOUHO, KaK U alnapar CUH-
TAKCHYECKHUX TepeMEHHBIX: MCI0Jb3Ys PYCCKUe (pasel, cofeprraiiue
CJI0Ba ,,MIOICTABJSATL , ,,JIOJICTAHOBKA’ U T. JI., MOXKHO BO BCeX CJIyuasix
U3be)kaTh ero NMpUMEHEeHMsl, XO0Ts 3TO ¥ CBA3AHO C HEKOTOPLIMHM He-
YroGcTBaMH.

[paBunamu BHIBOJA SIBJIAIOTCS CJefylomue jpa 160):

*100. U3 [ADB] u A cnenyer B. (I1pasuno Mo0yc noHewc.)
*101. Ecnu b — nepemenHasi, T0 u3 A ciegyeT SRA|16D,
(ITpasuso noOcmarogku.)

B npasune modyc nounenc (*100) moceuika [A D B] HaswiBaercs
Goabwiori nocolaxoif, a A — maaoil nocelakoil. 3aMeTHM, UTO aHTeLle-
AeHT 6OJIbDIOW MOCHLIIKY JOJDKEH COBNAfaTh C MaJIOH TOCLUIKOH;
3aKNIOYeHMEM TOTJA SBJISIETCS KOHCEKBEHT O00JIbINONH TOCHIIKH 162,
5% — 15
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AxcuomaMu cucTeMbl Py SBISIIOTCS TpH criepyroliue:

+102. [pDgD 7]
t103. [[sD[pDgID(sDplDIsD -
t104. [[[pDflD 1Dl

IlepBasi U3 otux axcuom (1 102) uim ee 3KBUBANEHT B JAPYTUX
(GopMyJIMPOBKaxX MpPOMO3MUUOHAIBLHOTO HCYUCIIEHHS! (HE3aBMCHMO OT
TOro, fIBJISIETCS JIM OH aKCHMOMOMH) Ha3bIBAETCS 3AKOHOM YMBepHCOeHUS
KOHCeK8eHmA. AHaJOTUYHO BTOpAsi AaKCHOMA Ha3bIBAETCH 3AKOHOM
camooucmpubymuerocmu  (mamepuassholl) umniukayuu. Hakxoxer,
TpeTbsl aKCHOMA HOCHT HAa3BAHME 3aKOHA 060[H020 OMpUYAHUA 169,

B cootBetcTBHM ¢ pasbsacHenusMu § 07, 00ka3ameasCmeom B CUCTe-
mMe P, HaseiBaeTcsi KOHeuHasi IOCJE[0BATEJILHOCTb, COCTOSIAS M3
OJHOH MJIM HECKOJIbKUX NPaBUJILHO IOCTPOEHHBIX HOPMYJI, U3 KOTOPHIX
KaXkaas nubo sIBISIETCS OJHOM U3 TpeX aKCHOM, JIH0O (HemoCpeACTBeH-
HO) BBIBOAMTCSI M3 JBYX HpEAbAYLIMX I M0CJe10BaTeNLHOCTH MO
Modyc noHeHc, nu00 (HENOCPEJCTBEHHO) BHIBOJUTCST M3 OJHOM Hpeibi-

Ayuiei nr¢ mocaefoBaTebHOCTH NMOCPEJCTBOM IOACTaHOBKH. JloKasa- -

TEJIbCTBO Ha3blBAETCS JOKA3aTeNbCTEOM IOCJIEeHEMH I'IH(I) rnocienona-

TeNbHOCTH 19, U nn¢ HasblBaeTCsl meopemod, eclid OHA UMEET J0Ka-
3aTeJIbCTBO.

B nomonnenue K cokpaumenusim ,,nm”’, ,nn-Gopmyna”.u ,nng”
Ml GyaeM B 35TOH M B JAajbHeHIUMX TI'JaBaX BMeCTO ,,MCTHHHOCTHOE
3HayeHHe WCTHHA NHUCATb COKpALIeHHO ,t’’, a BMECTO ,,MCTHHHOCT-
HO€ 3HaYeHHe JIOXKb” IKCaTh COKPAIEHHO ,f.

HNonpasymesatomasics TI1aBHAsi MHTepIpeTalMsi CHCTeMH P, yike 6blia
HesBHO YKa3aHa B paccmorpenusix § 05 u B HacTostieli riaBe. Termepb Mbl SIBHO
chopmysupyem cemaHTHYeckHe NpaBuia (B cmbicse § 07). Bor omm:

a. | obosHauaer f.

b. IlepemeHHbIe SIBJSIIOTCS HepeMeHHBIMU ¢ 00J1aCThbI0 3HAUeHMH t H f.

¢. dopma, cocTosass U3 OAHOH TONBKO MEePEMEHHOH a, NpPUHUMaeT 3HaYe-
Hue t A0S 3HaYeHHs1 t MepeMeHHON a M 3HAaueHYe f IS 3HAYeHHUs f mepeMeHHOH a.

d. ITycts A u B — xoHcranTsl. Toraa [A 2D B) obosHauaer t, ecii B 0603-
HayaeT t wnd A o6Gosnauaer f. B mpoTuBHoM ciyuae [A 7D B] ofosnauaer f.

e. Ilycts A siBnsiercst ¢opmoil, a B — koHcranroit. Eciu B o6o3Hauaer t,
To [A 2D B] npuHumaer 3HaueHHe t 4151 MoGoro pachpejesicHUsl SHaYeHHI N0 ee
nepemeHHBIM, ITycte B oOosHauaet f; Toraa [A 2D B] aist Besikoro pacmpegelie-
HHS1 3HAYeHHH 110 IePeMEHHbIM [IPMHMMAET 3HaveHHe f, ecan A auis1 aToro paclpe-
AeJIeHUs1 SHayeHWH NMPUHMMaeT 3HayeHMe t, U IpPUHMMAaeT 3HayeHHe t, ecad A
IJ15s1 3TOr'0 pachpefesieHHs] 3HAYEHUU MpPUHMMAaeT 3HayeHue f.

f. ITycte A siBisteTcst KOHCTaHTOH, a B — dopmoii. Ecnu A o6osnauvaer f,
To [A 2D B] npuHuMaer 3HauyeHue t s Mo6oro pacrpefeneHUs 3HAYeHU Mo ee
nepemeHHbIM. Ecnin A oGosnavaet t, To [A D B] npuHuMaer AJs BCSKOFO  pac-
Npefle/ieHUs1 3HAYEHHH M0 ee IePeMEHHBIM T »Ke CaMoe 3HAUEHHE, KOTopoe MJIs
3TOro pacnpefielieHHs1 3HAYeHHH NpHHHMaer B.

g. Ilyctb A 1 B — Gopmel, U ycTh 3aaHO HEKOTOPOE PAcIpe/iesieHue 3HA-
YeHHH 1o nepemeHHBIM Gopmbl [A 2D B]. Toraa [A 2D B] npuHuMaeT 3Hauende t,
€CJIM JUIsl 3TOI'0 paclpeleseHHs1 3HaYeHHH mo MepeMeHHBIM JHGo B mpuHumaer
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snaueHue t, nGo A npunumaer sHavenue f. B npoTusHOM ciyuae [A 2D B] npu-
puMaeT 3HaueHHe f,

Bce 910 GBIIO BBHIIMCAHO € TAKO YTOMUTeNHHON 0GCTOSITENLHOCTBIO pann
ynmocTpanuu. Iocieqnne Tpu npaBHIa MOXHO GbUIO Obl, Pa3yMeeTcsi, BHPASHTD
OIHUM NPERJIOYKEHHEM, €CJIM TOJBKO YCJIOBHTLCS CYHTATb, YTO KOHCTAHTA MMeeT
3HayeHUe — A UMEHHO, CBGH JieHoTaT — 1S J0Goro pacnpesieleHHsT SHAYeHHH 110
7100bIM NIEPEMEHHBIM. ECliH, KpoMe TOro, YCJIOBHUTLCSI CYMTATDH, YTO HMeTh 3HAYe-
HUE AJIST MYCTOTO KJacca MePeMEHHBIX — 3TO TO XKe CaMoe, YTo 00603HAYaTh, TO
5TUM NPEAJI0OKeHHeM MO>KHO ObU10 OBl OXBAaTUTh M MpaBuio d.

OTH TIpaBUJIA, KaK, BEPOSITHO, 3AMETUJ YHTaTelb, NPHBOAAT K TOMY, YTO
KaKNOH KOHCTaHTe (M3 P,) IpuUNHCHIBAaeTCS! eMHCTBEHHBIH JEHOTAT, a KaXIoH
dopme — €NHHCTBEHHAs] CHCTeMAa 3HAYeHHH.

Hro ke Kacaercsi 000cHOBAHMSI STHX INPaBMJI, TO 3AMETHM, YTO mpaBWio d
TOYHO COOTBETCTBYET TOMY, 4TO OBbIAO CKA3aHO 0 MaTepPHANLHON HMMIUIMKAIUU
B § 05. A MMeHHo, BCe, UTO YrogHO, HMILTUUMPYET UCTHHY, a JIOXb MMITHLUDYET
BCE, YTO YrOJHO, HO MCTUHA He MMILTMUUDYeT JI0>Kb. Torga npaeuna c, e, f, g
KaK pas TaKOBbI, KAKMMH OHH JI0JDKHBI ObITh C Y4eTOM CKa3aHHOIO B § G2 o Iepe-
MeHHBIX U ¢opmax.

TloMHMO riaBHOM HHTepHpPeTallMH cUCTeMB P, BOSMOKHBI TakKe H JpyrHe
eé MHTEPIIPETAUMH; HEKOTOPBIE U3 HUX GYAYT AaNbile YIOMSHYTH B VIIPAXKHeHHUSX.

Uurarens BCe BPeMsl JOJDKeH NOMHHUTD, YTo IPH (OPMATBHOM IIOCTPOECHHH
cucTeMbl P, Helb31 MONB30BATHCA HHMKaKoit oA pasymMeBaeMo i MHTe pripeTaluei,
HH TJIABHOH, HU Kakoi-nmuGo uHoH (cp. §§ 07, 09).

11. Onpepenenust. [{ns yno6CTBA HM3NOYKEHHS U UCCNIeI0BAHUS
Mbl OylleM NPUMEHATb HEKOTOPble COKpAILeHHMs! NN-GOPMY] CHCTe-
mbl P;.

B uactHoCTH, MOXKHO OmMyCKaTb BHemHMe CKOOKM y TN-popmyd,
TaK YTO Mbl Oynem, Hampumep, Hucarthb

pDIlgDp]

B KauecTse coxpawenus nng t102. (Koueuno, sbipakenue p 2D [¢ D p]
H camo 1o cebe siBiIsieTCst GOPMyIIOit, HO He OM-GOPMYJIOH, a TaK Kak
B JlasbHedilemM Mbl Gy/ieM 3aHHMAThLCS HCKITIOUMTENLHO MII-hopMyIaMy,
TO €e HCHoNb30BaHME KAaK COKpauleHus ¢opmyusl [p D [¢D p]] He
MO>XeT BBbI3BATh HeJ0pa3yMeHMil.)

Msi Gynem omyckaTh Taroke u Ipyrue Cko6KHM, yCIaBIMBAsCh TPH
BOCCTaHOBJIEHHH MX NPOUSBOAMTL TPYNNHUPOBKY BieBo. Tak,

. pODIDIDp
IBJIsieTCs1 coKpameHueMm st 1104, B T0O Bpems Kak

pO[ID1DP

CCTL cOKpalleHHe M-Gopmy bl '

{1 2=Yi2=Y]|E=Y I8

B tex »xe ciyuasx, xorna mul, omyckasi mapy ckoGOK, BCTaBlsieM
B BhipakeHue GOJIbLIYIO TOUKY, o, MBI YCJaBIMBAEMCS, YTO TIPH BOC-
CTAaHOBNEHMH CKOOOK (BMeCTO IPYNMUPOBKM BJEBO) 0OJibIIAsi TOYKA
10:bKHa GbiTh 3aMeHeHa JIeBOH cKoOKo# [, a mpaBasi ckofKa | JOJKHA
Obrre momernena HETIOCPEACTBeHHO Tepen Ommkakmed npaBoit CKob-
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KoM, KOTOpast caMa CTOMT NpaBee 3aMeHsieMOil 0onbIION TOYKH, HO HE
uMeeT mpabee 9TOH GONBINON TOUKM NapHOH ¢ HEW JIeBOH CKOOKH;
ecd JKe npaBee GOJLLION TOUKM HY)KHO# NMpaBoil CKOOKM HeT, TO
BOCCTAHABJIMBaeMasi Mpapast ckobKa J0JOKHA OBITh MOMEIeHa B KOHLE
BhIpaYKeHus 199, (3nech sieasi cKofKa Ha3bIBAETCS napHoii ¢ nepBoit
npaBoil CKOOKOi, KOTOpasi CTOMT IpaBee Hee TaK, UTO UMCIO CTOS-
IAX MEXIY HMMH JIEBBIX CKOOOK, BOSMOYXHO — HYJb, PAaBHO YHCIY
CTOSILMX MEXKJy HUMH HPaBelX cKOGOK.) Tak, nanpumep, mbl Gyjem
UCTIONL30BATH BHIPAYKeHUE

pPD.42P
B KayecTBe cokpamieHusi anst 1102 u BBIpaKeHUE
pPD./Df1DP

B KauecTBe JPYrOT0 BO3MOXKHOIO COKpauleHHsi MNM-QOpMYJbl, AJIs
KOTOpOH Mbl BHIIE YKa3alli COKpalleHue

pDIlfDflDrp.

CornauteHre 0 OOJbIIAX TOUKAX MOYKHO MCNOJL30BATb COBMECTHO
C MpefBIy UM, @ MMEHHO COTJIAIeHHeM O TPYNNUPOBKE BIEBO, neit-
CTBYIOLLUM B TeX CJIyyasix, KOTja ONyIieHHas nepast CKOOKa He 3aMeHeHa
Gonpmoil Toukoit. Tak, smecTo T103 MBI MOYKEM MCIOJIb30BATH KaXK-
06 M3 CefyOUWHUX JBYX BO3MOMKHBIX COKpAleHHi:

sDPpDID.sDPD,.5DY¢,

(D,pDgD.sDPD,sD4.
AHaJIOTHYHO .
512D, pD[: D@D Dr
ABJISIETCS COKpallelneM [Jisi

s, D[5: DM D[ D ENDNIID7)

Kak y»<e 6bUI0 CKa3aHO, M 9TH COKPALUEHUST U APYTHe, UCNOJb3Y-
eMbie B JajibHeiiiiieM, SIBJISIIOTCS He BJIeMEHTAMU JIOTUCTHUECKOH CH-
cTeMbl P, @ MpOCTO MpHeMaMu ee u3noXeHust. OHKM ABJAWTCSA yCTYN-
Kami KPaTKOCTH UeJIOBEYeCKOR )KU3HU M TepIeHHMs], KOTOpbie Mbl [ie-
JaeM Ha NMPaKTHKe, HO jleJaTh KOTOpble B TEODHM MbI CUMTAEM HIDKE
CBOEro JOCTOMHCTBA. Mbl TpoCHM uMTaTeNsl KaXKAbii pas, KOraa Mhl
Gyzem MuMCATh Kawoe-NHGO COKpAaLieHHe HEKOTOPOH nn-gpopmyJibl 169,

neJlaTb BH], GYILTO ara Im-(bopmyna BLIIMCaHA NOJIHOCTbIO, U COOT-
BeTCTBEHHO TIOHMMAaTh Hac. MLl U B CamMOM [ieJie JOJDKHBL TI0JTHOCTHIO

BHIIMCHLIBAThL TNN-GOPMYJIHI Ka)kjwlli pas, Korna pesyJbTaToM HUX
COKpAlIeHUsi MOTJIA Obl OBITh BYCMLICIERHOCTb MJIM HESACHOCTD. |

Ecnu ke kro-nufo poolule cumMraer HeAOCTATHOM UCI0JIb30BaAHUE

COKpalleHuit, He ABJSIIIAXCS 3JIeMeHTaMu JIOTUCTHYECKON CHCTEMBI,
TO eMy MpesaraeTcs Mepenucarh BCIO ITy KHUTY, HE UCTIONB3YSA
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HUKAKUX COKpaIleHui, — TPy XOTs1 ¥ HEMAJbill, HO YHCTO MeXaHu-
yeCKui.

[ToMuMO COKpalueHuit, CBA3AHHBIX C ONMYCKAHHEM CKOBOK, Mbl 6yieM
TIPUMEHSATD ellle APYTOH PO COKPAIUEHHIH, BBOAUMBIX TAK HAa3biBaeMbIMU
onpedeaeHuamu. Taxoe ompejiesieHHue BBOAUT HOBBLIA CUMBOJ HJIM Ebi-
pakeHue (KOTOpoe He BCTpeyaeTCss B CaMOM JIOTMCTMYECKOH cHCTeMe
¥ He ObLIO paHee BBENEHO NPYTMMHM ONpejesleHUsIMU) U 06 BABNSET ero
coxpailennem 7, Koropoe OYIeT YHOTPeONSATLCS BMECTO HEKOTOPOI
onpejiesieHHoi nnd. Ipu sTom moxpasymeBaeTcsi (eCAU TOJBKO B CIle-
LUMaJbHBIX CNy4yasiXx He OrOBOPEHO MPOTUBHOE), UTO IS 3TOH nn-¢pop-
MYJIbl MCTIOJIL3YETCSl OHO M TO HKe COKpalleHHe He3aBHCHUMO OT TOro
CTOMT JIH OHAa OTAEJbHO HIM JKe SIBJsIETCS1 4acTbio 0ojee JIHPIHHOV’I
ni-gopmyJisl 188, A

Has Toro uro6bl ynoGHee 3anuChHIBAThL OMpefelieHHs, Mbl Gynem
UCIO0JIb30BaTh CTPEJIKY ,,—'’, KOTOPasl UMTAETCS Kak ,,sIBJISIETCS
COKpAIeHUeM JUIs”’ HJIM ,,MCHOJIb3YyeTcsl KaK COKpAalleHHe BMeCTo
(nnm, KOpoOYe, KaK ~HCIOJb3yeTcst BMecTo’’). Jta CTpesika 0THOCHTCS
TaKUM 00pa3oM, K A3LIKY CHHTAKCHCA, TaK YKe KaK TepMMH ,Ing” I/IJII/;
3HAK ,S |7 u3 § 10. Y 0cHOBAaHHUS CTPEJKH (CJIEBA OT Hee) Mbl MuLIEM
onpedensieMoe — HOBBI CHMBOJI MNU BHIDA)YKEHUE, KOTOPOE BBOUTCS
J@HHBIM OMpeflesieHreM. Y OCTPHSi CTPeJIKM (CpaBa OT Hee) MHUIIEM
onpedeastowee — Ty NN, BMECTO KOTOPOHl [OMHKHO YIOTPeBIsThbCS
ompenessiemoe. [Ipu Tom MBI O3BONIsIeM cefe MUCATh OMpejlelisiioilee
COKPAILEHHO, HCIOJb3Ysl NMpelIecTBYIOIMe ONpefesieHHsT WM HHbIE
COTJIalleHnst 0 COKpalleHHUsIX.

Hamum nepBuiM onpeneneHuem 6yger

DI. t—fDf.

JT0 03HAYAET, UTO ONpe/esiollee — MI-GoPMYIY [/ = f] — MOMCHO
COKpalleHHO 3alUCHIBATL B BHAE !, KAK B TeX CJyuYasix, Korja oHa
CTOKT CTJeJIbHO, TAK ¥ B TeX CJyuasiX, KOIJd OHa SIBISIETCS UACTbIO
Oosee puuHHOH Hn-Qopmynel. B yacTHOCTH, Ty NN, KOTOPYI MBI
paHee COKpallleHHO 3aNUCLIBAJIM B BUJE

PO,
Tenepb MOXKHO elle GOJIbIe COKPATHTh M 3aliucaTh B BHJIE
pODitDp.

<bopmynvupyﬂ ompeiesIeHust, Mel 4acTo Oyniem npuberath K cxeMam
onpeodeseHUll, UIN 0NpPedeseHUAM-CXeMAM, KOTOPble TO3BOJISIIOT OJHUM
NpejioyKeHeM nepefatbh 00JbLIOE YKCO ompejeneHul (06blYHO —
beckoneuno muoro onpegenenuit). Ecim, nanpumep, A — npous-
BospHast nng, To [ADf] cOKpameHHO mNepenaeTcst BbIPAXKEHHUEM,
COCTOSIIMM M3 CHMBOJIA ~», 32 KOTODBLIM CJlefYIOT BCe CHMBOJbL Hop-
MyJiet A B uX mopsijike, 1a GeCKOHEUHAsi COBOKYIHOCThL onpenesnetiuit
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CyMMV[pyeTCH cne,rxyloumm OHpERCHEHHeM-CXCMOﬁZ
D2. ~A-AD}

3ameTbTe, UTO 3j1eCh, KAK U B HEKOTOPHIX CNy4asix B JaJbHERIIEM,
Mbl UCNOAB3YEM 045 8blpaMceHull, Komopble codepymcam CuHmakcude-
CKle nepeMenHble U UMEI0IT C60UMUIL 3HAUEHUSMU NN-fopMyAabl, e KHce
camble COKpawjeHUs U Memo0bl cOKpawjeHuil, Komopble Mbl UCTI0ALIYEM
048 camux nn-gopmya. ITOT NPUEM TIOHSTEH, BEPOSITHO, (€3 KaKuX-
nubo crelnasbHBIX TOSICHEHHMH, €CJIH ero cyuTaTh HeGOpMalbHbIM
CrocoGOM COKpAlLeHNsl BBIpAXKEHHH £A3bIKA CHUHTAKCHCa, M B 3TOM
cllyyae Ha Hero He CjejlyeT CMOTPeThb KaK Ha OTKJIOHEHHe OT Npo-
rpammbl § 08 (cp. nocnexuuit a6aay § 08).

Mbl faem, jasee, Cneywouie OnpejieeHus 169:

D3. [AdB]->~_ BDA.

D4, [AvB] - ADBDB.

D5. [AB] -~ ActBdB.

D6. [A=B]--[ADB[BDA]
D7. [AzZB]-[AcB]v[Bc Al
D8. [ACB]->BDA.

D9. [APB]-BctA.

DI10. [AVB]-— ~ A ~B.

Dil. [A|B] > ~Avy ~B.

KoHeuHo, mopasyMeBaeTCsi, 4To OJHY U Ty »Ke MI-POPMYITy MOIKHO
OHOBPEMEHHO COKPAaTUTb B HECKOJIbKMX MeCTaX, MPUMEHHB K HUM
ompenesienusi, Hanpumep,

ptve~p
ABJSETCA COKPAIUEHUEM IS
oA/ piDM2/12P2ADP D

CornaureHue 06 ONyCKaHMM CKOOOK, BBeJlgHHOE B Hayalie I3TOrO
naparpaga jna nn-GopmyJ, BBHIIMCAHHBLIX 0e3 KaKux-Jubo COKpa-

IEeHuH, 0JHKHO ObITh pacrpocTpaHeHO Ha (OPMYJIBl, KOTOpHIE YiKe
coiepyKaT cokpaueHuss B coorserctsuu ¢ DI1—I11. (B nelicrurens-
HOCTH Mbl 3THM Y)Ke HeCKOJIbKO Pa3 BOCI0JIb30BaIUCh BhILIE; HATIPUMED,
B D5, ucnonpsysa corjameHue 0 I'PYNNAPOBKE BJIEBO, Mbl OMYCTHIIM
JBe Mapui CKOOOK, KOTOpHle B COOTBETCTBMH ¢ D3 OTHOCSTCS K JIByM
3Hakam ¢, a B D6 Mbl onmycTuiM BHeWHiol Napy CKoOOK, KoTopast
JOJDKHa -OblIa MPUCYTCTBOBaTb B COOTBeTcTBMU C DS5.)

CornameHue 0 BOCCTAHOBJEHMHM IHapbl CKOOOK, ONVILEHHOH wu
3aMeHeHHOW (OJIbILOM TOUKOM, ocTaeTCs 3/1eCh TAKMM e, KAK U PaHb-

71. OnpedeseHusn 73
mre. Hanpumep,
PO
[ocjie BOCCTaHOBJIEHUS] CKOGOK NPHUHUMAaET BHJ
[plg D],

yTO0 B CBOK OYepefb SABJSETCS COKpalleHUeM MNI-GpOopMyJIsl
[lgDr1D(llgDr1Dp1 DD/

OnHako corjameHue O TpPYNIKPOBKe BJEBO BHUAOU3MEHSETCS
caeayromum obpasom. Ilapsl cko0OK, BeTpevarmuecst B nn-popmyax
¥ B BBIDAXKEHHUSX, SIBISIOLIUXCSt COKPAIUEHUSIME NM-Gopmyn, IHojpas-
JeJISIIOTCH Ha TPU KaTeropHu. BRICIIYIO KaTeropuio COCTaBASIOT Naphl
¢KOOOK, KOTOpHIe B COOTBeTCTBUM C 10 iii OTHOCATCSA K 3HAKY D MIIH
B cootBetcTBMM ¢ D3, D6, D7, D8, D9 oTHocsiTca K 3Hakam f, =,
%, C, D. Crenyomylo KaTeropuo COCTaBASIOT Napsl CKOGOK, KOTO-
puie B cooTBeTcTBuM ¢ D4, D10, D11 oTHocATCSt K 3HaKaM v, W, |.
Hakoweq, TIEIeTMO KaTeroOpHIo COCTaBJSIOT Napbl CKOGOK M3 ompele-
nerus D5. TIpu BoCCTaHOBJIEHHH Nap CKOOOK, OTHOCSIIUXCS K OJHOM
KAaTeropuu, ITo-fpe)kHeMy HeHCTBYeT IpaBHUJIO TPYNIUPOBKHU BJIEBO.
Onnako mapsl ckofox GoJiee BHICOKOH KaTeropuu MOJKHBI BOCCTAHAB-
JMBATLCs MEpBHIMH, (Ge3 yueTa nap CKOOOK 0oJiee HU3KOH KaTeropuu,
M JOJDKHBI OXBaThIBaTh NAaphl CKOOOK Gonee HU3KOH KaTeropu B TOH
Mepe, B KaKO# 9TO CiellyeT U3 CKa3aHHOIO 31ech 17”., 3HaK ~~ He
uMeeT OTHOCAILUXCS] K HeMY CKOGOK, HO 06pasyeT YeTBEPTYIO U CaMylo
HU3KYI0 KaTelOpHI0O B TOM CMbIC/le, UTO eCJM BOCCTaHaBJIMBaeMasi
neBasi cKof0Kka, He IpejcTaBieHHas O00JIbIOK TOYKOH, OKa3bIBAETCA
CME)XHOH CO 3HAKOM ~~ WJIM C CepUeH NOCIEeN0BATEIbHBIX 3HAKOB ~w,
TO OHA J0JDKHA OBITH IIOMeIleHa He CTpaga, a CJieBa OT 3TOr0 3HAKA UIH
9TOH CepuH 3HAKOB.

Hanpumep, mocne BOCCTaHOBJIEHUS! CKOOOK B p v ¢r Mbl IOJYy-
uaeM [pv [gr]], a ue [[p v q]r]. Tlocne BoccranoBneHHs CKOOOK B

PDIv~orIsS=E~pveargvs
MBI TI0JTyYaem

[plgv[~rsI=ll~pv~~g]vs]

Ecnu cornamenue 0 KaTeropusx nap cKob0K NpHUMEHsIeTCsi COB-
MECTHO ¢ COTJIallleHHeM O O0JIbIIMX TOUKAX, TO MPOLEAYpPa BOCCTAHOB-
JieHus1 CKOGOK MpOBOAMTCA cCiefylouwium ob6pasom. B Tom ciyuae,
KOrja HU OfHa (oJbLIasl TOUKA He CTOUT MEXJAY ABYMs YiKe HaJIuy-
HBIMM CKOOKamu, 00pasyliollMMH Napy, Mbl cuMTaem, 4ro GoJsibiuue
TOYKHM Pa3bMBAIOT BCe BHIPA)KEHMEe Ha 4aCTH, B KKJAOH TAaKOH uacTu
BOCCTAHABAMBAaeM CKOOKM OTHENbHO (MCIO0JIb3Ysl COTJIailieHHe O Karte-
TOPUsIX CKOGOK, a MO OTHOWIEHHUIO K CKOOKaM OJHOH KaTteropuu —
CorjlamieHHe O IPyNNUPOBKE BJICBO) M 3aTeM BOCCTAHABJIMBAEM OCTaJb-
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Hple CKOOKM, IpeacTaBjieHHple GOJbIIAMHM TOYKaMu. B nportuBHOM
ciyyae Mbl 6epeM TAKYI YacTh BHIPaXKeHHsl, KOTopasl 3aKjoyeHa B Ma-
Py yrKe UMEIMHUXCsl CKOOOK U COEPIKUT DOJIbLIME TOUKH, HO He coaep-
YKUT 0ONbINUX TOUEK, 3AKJIIOYEHHBIX B NIapy CKOOOK, y)Ke MMEINUXCcs
BHYTpPH 3TOH 4acTy; B 9TOH YyacTH Mbl BOCCTAHABJMBaeM CKOOKHM, aeii-
CTBYSI TaK, KaK OblJI0 TOJBKO YTO YKasailo; 3aTeM B IOJyYHBIIEMCS
BhIpa)KeHUH 0epeM APYTYI0 TAKYIO YaCTb U HPONOJDKAEM TaK 0 Tex
nop, noka Bce CKOOKU He OyAyT BOCCTaHOBNEHH. Hanpumep, mocie
BOCCTAaHOBJIEHUSI CKOOOK B

qu_l‘S, p:qrur:)s,
pP>D.4,78, PO, qr,r2s,
SDPD. IDrv,sD~gD, sD~p
Mbl nonyqaeM COOTBETCTBEHHO
[[p 2 q]lrs]l, [lp 2 [grlllr D s,
[p D {qlrsl]l, [p D [gr]ir D s]ll,
[sD[pD[gDrvIsD~gllID[sD~p]

Hakosen, a5 yao6cTBa coKpalieHusi Nn-GopmyJibl Mbl T103BOJIMM
cefe TaroKe BBOJUTH B NIEPBYI0 OUEpeb CHelUasibHble CKOOKH, 3aKII0-
yawimue MpaBuiIbHO MOCTPOEHHBIE YacTH 9T0H Qopmyiel. Tak, Ha-
npuMep, Mbi HUCNOJIL3yeM

PO, pDY ~r, pEqv, ~r

B KauecTBe COKpauleHui nn-hopmyn, KOTO pble ofpoGHee 3all HCLIBAIOTCS
TaK: '

(poal [pDd~rl [(P=qlv~rl

TeMm, uro 0603HaueHHs1 onpefensieMbix B D2—11 mMH cormacoBand ¢ 0060-
3HAYEHUSIMU CEHTEHUHOHAJIBHHIX CBSI30K, BBeJleHHBIX B § 05, MBI, KOHeuHO, X0TeJIH
OTMEeTUTb M3BECTHYIO COIVIACOBAHHOCTb MX Cofep)KaHui. [leHCTBUTeNbHO, BBOAH-
MOE B KaXKJOM OMNpejelleHHH-CXeMe COTJiallleHHe O COKPAleHWH COOTBETCTBYET
COSHAHHUIO TOr0 (M MOTUBHPOBAHO TeM), UTO [71sT HETO Y)Ke CYUIeCTBYeT ofpefeseH-

Hasl CBSAI3KA — B TOM CMBbICJIE, UTO B P, nMeeTcst o6o3HaueHHe (XOTST H COCTABHOE),.

KOTOpoe B IVIABHON HHTeprpeTald P, paBHOCHJILHO COOTBETCTBYIOWIEH CcBsI3Ke:

Hanpumep, nasasi cucteme P, ee I1aBHYI0 MHTePHpPeTAUHI0, HAM He HY)XKHO
no6aBiaTh K P, CBSI3BKY ~w, TaK KaK Mbl BCEr/Ia MOYKEM HCIOJbL30BATh 0603HAYe-
Hue [A D] A% oTPHLAHHUS CY>KAeHUST A (MIN NPONOSUIMOHANLHON PopMBl A).
O6o03Hauenue [A 2D f] cIYKUT BeeM HeJsIM, KOTOPHIM CIYIKUT 0603HAUCHHE my A,
UCKIIIOYAsl TOJIBKO KPATKOCTh, M MBI MOXKeM I03TOMY HCMOJIL30BaTh IepBOe A
HCKITIOYEHHST BTOPOTO. .

TouHo TaK >xe D4 COOTBETCTBYET COSHAHMIO TOT0 00CTOATEAbLCTBA, 4To [[A DD
B]2DB] mosxeT cnywUTh (HepasfgennTeaubHol) ausbioHKuMeil A u B, Tak 4to
HeT HYXAH BBOAHTb AHSBIOHKIMIO OTAEJBLHOMY, UnTaTelb MOMKeT YCMOTPeTh
9T0 M3 TOro, 4YTo NMPH QUKCHPOBAHHBLIX 3HAUEHMSIX MepPeMeHHBIX (eCJIH TAKOBHIE
BooOuIe umewoTest) [[A 23 B] 2D B] noskHo 179 torja u TebKO TOrAA, Koraa [A =B
HCTHHHO™ U B TO ke Bpemst B JI0O)KHO; HO TIPH JIOYKHOCTH B BHIpa>KeHHe LADB

VCTHHHD TOTAA M TONBLKO TOFA3, Korna A noxHo; taxum ofpasom, [[ATIB] DB

A
5
g

i
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J10’KHO B TOM U TOABKO B TOM CJliy4ae, eCJIM KaK A, Tak H B J03KHBI (4, KOHEUHO,
WCTMHHO B OCTAJbHBIX CJYYasx); HO 9T0 B TOYHOCTH COBMajiaeT C TeM, UTO Mbl
ymenn OBl ST QU3BIOHKIUHA A U B.

AHaNOrWYHO MOTHBMPOBKOH omnpepenenust D1 siBasiercst To, uro nnd, ans
KOTOPO BBOAMTCS COKpallieHHe f, eCTb HMMSI MCTHHHOCTHOI'O 3HaueHHsi HCTHHA
(B COOTBETCTBHH C CeMaHTHUecKuM mpasuiiom d us § 10).

12. Teopemnl HcuMciaeHuss P;. B Kauvecrse IepBOTO nDpHMepa Teo-
peMbl HMCUMCJIEHHSI Py Mbl JIOKaXKem 3
+120. pD> p. [3aron pedrekcusrocmu (MamepuatbHoll) umnaukayuu.]

UuTaTellb, KOTOPHI MOMHAT IJIABHYI0 HHTEPNpeTauuio cucTemsl P,, naHHyio
B § 10, BO3BMOXXHO, COUTET MPENJIOXKEHHYIO TeopeMy He TOJbKO O4eBMIHOM, HO
naxke DoJiee oUeBHAHOMH, yeM Mmolast U3 aKCHOM. DTO BEPHO, HO 3TO He JleslaeT [0Ka-
3aTe/IbCTBO TEOPEMBI M3JIHIIHUM, TAK KAK Mbl XOTHM YIOCTOBEPUTHCSI He IPOCTO
B HCTHHHOCTHM TIPeJUTO>KEeHHOM TeoPeMbl, a B TOM, YTO OHA CJEeAYeT M3 HAlMUX
AKCHOM TI0 HAalMM TIPABHWJIAM; U He MPOCTO B TOM, UTO OHA BepHA B OAHON MHTep-
npeTauyy, a B TOM, YTO OHA BePHAa BO BCeX MPaBHIILHBIX HHTepIpeTanusxl™,

IokasatenbctBoM Teopembl 1120 saBnsercss cnepylowass  1mo-
CJIeJI0BaTeJIbHOCTb JIEBATH GOPMYJIL:

sD[PDGD,sDpD.sDY,
sD[rDgD,sDrD,$D9
sD[roplD,sDrD,s2p,
pDropID.pDrO. pDPD
pPODUDPID. PDID,PDD,
PD,.IDPp;
PODID. . PDD,
pOgDpID,pDP;
pDp.

3nech nm-GopMyJibl MOJABEPrHYTH COKpAIieHHI0 B COOTBETCTBHH
C COrJiaileHUusIMH, PUHSTHIMU B TPefbilyllem naparpadge, u mpu npo-
BepKe JI0Ka3aTeJIbCTBA UUTaTeJb MNOJDKEH INpeiCTaBJsTh Mux cebe
NepenucaHHbiMM B HeCOKpaleHHo# dopme (uim, ecid Heo0X01MMO,
J0JDKed JIeHCTBUTENLHO TepenucaTh UX TakK).

Tak xak umewTcsi 3(pdeKTHBHLIE METOAbl MPOBEPKH, TO TEOPEeTH-
YeCKM JI0CTATOYHO MPOCTO BHIMHMCATH CAMO I0KA3aTeJILCTBO Ge3 jomos-
HUTENILHLIX MOSICHEHMH, KaK 9T0 U C/leniaHo Bhie. OJHAKO B NOMOILb
UMTaTeN0 Mbl AafuM HKe mojpobHoe pasbsicHenue. [lepBasi u3
3TuUX feBsiTH nn-gopmy ectb 1103. Crenyomyio nnd Mbi nojryuyaem
3 nepsoit mocpencTeom *101, noxcrasnss r BMecTo p. Jlasee, TpeTbs
nng nonyueHa U3 BTOPOW MOJCTaHOBKOH# p BMecTo ¢. YeTBepras ro-
NyueHa M3 TpeThei MojcTaHoBKOH p Bmecto s. [lsras moxyuesa us
4YeTBepTO# noacTaHoBKo# ¢ Bmecto r. Llecras nnd ects 1102. Cenpmas
TONyyaeTest 10 MOOYC NOHEHC U3 naTol Kak §oNbLINOR MOCHITKA ¥ U3 ILIeCTON
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KaK Manof MOCBUIKM. 3aTeM BocbMasi NN NOJIyyaercst U3 ceIbMOM
OTSITH TOCPEICTBOM NpUMeHenust *101, npuuem ¢ p TIO/ICTaBSACTCS
BMeCTO ¢. Hakowel, p D p nonyyaercsi o mMo0yc noHeHc U3 BOCbMOI
M wecToH Nn-popMys1 KaK GOJbIIOH ¥ MaJIof MOCHUIOK COOTBETCTBEHHO.

Yo6HO CUMTaTh, YTO MNATas NN JOKas3aTeNbCTRA MOJIyuYeHA U3
NepBoi MOCPEACTBOM 00HOSPEMEHHOU MOOCHIAHOBKL, a MMEHHO IOf-
CTaHOBKH p, ¢, p BMECTO S, p, ¢ COOTBETCTBeHHO. M3 nmokasarenncTpa
BHJHO B JleTaJIsIX, KaK pe3yJbTaT TaKo# 0fHOBpeMeHHOl NoJCTaHOBKH
MOXKeT OBITh TOJIyYeH NOCPE/ICTBOM YeTHIPEX IOCJIe/I0BATENbHBIX T1POC-
TBIX MOJICTAHOBOK.

Mgl 06061uuM 0603HauYeHHe JUIsl TIOACTAHOBKH, BBeJeHHOe B § 10,
cnenyomum obpasom:

byhy. .. b
wE e Al

Oyner ¢opmyJsiol, Koropasi MONy4aeTcsl OAHOBPEMEHHOM mojcTa-

HOBKO#A ¢popmyn By, B,, ..., B, BMecTo nepemenHmnix by, by, ..., bg
B A. [logcraHoBKa moMmKHA OBITh NMpOBefieHa JUISI BCEX BXOXKAEHHUH
nepeMeHHBIX by, b,, ..., b, B A. Tpebyercsa urobu Bce by, by, ..., b,

ObiM pasiuuHel (B NPOTHBHOM Cjlyuyae Pe3yNbTaT MOACTAHOBKH He

CYILLECTBYET), HO, KOHEYHO, He Tpebyercsi, 4ToObl BCe MJU XOTS OBl

HEKOTOpble M3 by, by, ..., b, MeHCTBUTENLHO BXOAMIU B dopmyny A.
PesynbTar ogHOBpeMeHHOU MONCTAHOBKU

bb,. .. b
Sew,. g Al

rae by, by, ..., b, — OTJMUHBIE APYT' OT ApYyra HepeMeHHble, Beeria
MOYKeT OBITH IOyYeH C TOMOIBIO 271 MOCJENOBATENbHBIX MPOCTHIX
MOACTAHOBOK, T. €. C IOMOLLBIO 211 NIOCJIe/I0BAaTEIbHBIX IpUMeHeHu# *101.
B HeKOTOpHIX ciyyasix 3TO BO3MOXKHO C MEHLIIMM YeM 271 YKCJIOM
NOACTAHOBOK, HO BO BCSKOM Cilyyae € MOMOUIbI0 21 MOACTAHOBOK

3TO BCErjia MOXKHO clenath cieaywomum obpasom. Ilycte ¢y, €y, . . ., €,
CyTb n TepBBIX B aJipaBUTHOM MNOpPSIKE IepeMeHHBIX, KOTOphie He
BXORAT HH B OJHY u3 nn-popmyn By, B,, . .., B, A (Takue Bcerja Haii-
RyTCSl BCJEJCTBHE OECKOHEUHOCTH 4YHCNA TepeMeHHbX). Torja Mbl
NOACTaBJIsieM B A MoClef0BaTeNbHO ¢, BMECTO b, €, BMecTO by, .. ., ¢,
BMecTo b,, B, Bmecto ¢,, B, BMecTO ¢,, ..., B, BMecto c,.

Mebl GyneM MCHONB30BaTh 3HAK |- B KauecTBe CHHTAKCHYECKOTO
0603HaueHus IS BRIPA)KEHUS! TOFO, YTO HEKOTOpasi M ecTh TeopeMa
(cucrembl P, unm, B nanbueiiieM, [pyroit JorucTHYECKOH CHCTEMBI).
Taxkum obpasom, , - p2D p” sBusiercst coxpalueHuem st ,pDp
ecTb Teopema”, u T. 4. (Cp. npumeuanue 65.)

C noMompo 5TOro 0603HAYEHMST Mbl MOMKEM CHOPMYJIHMPOBATH

CHENYIOHIYI0O METAaTeoOpeMy, JI0Ka3aTeJIbCTBO KOTOpOﬁ MBI TOJIBKO YTO
HaMeTHIIN:

*121. Ecm A, 70 |- Sy A

12. Teopemst ucuiicaenus P, . 77

Mbl GyseM MCIIONIB30BaTh STy METAaTeOPEMy B KauecTBE NpoL3-
800H020 NpasuAq 6b1600a, T. €. B IOKA3ATENbCTBAX GYeM HENOCpe-
CTBEHHO IEPEXONUTh OT A K

bibs. .. by

st A,
He NPHUBOMS JleTallel MPOMEe)KYTOUHBIX LIaroB, a MPOCTO CCHUIASICH HA
*121 (unu Ha ,,0](HOBPEMEHHYIO HOJCTAHOBKY™’, MJIHA Ha ,,OJCTAHOB-
Ky”).

Takoe ucnonbsoBaHMe MPOMSBOJHBIX NMPABHI — TAK e KaK M
MCII0JIb30BAHUE OTpeNieNleHuit U MHBIX coKpaweHuit (§ 11) — onpas-
NBIBAETCST TEM, YTO OHM SIBNISIIOTCSI TOJBKO NPUEMAMH M3JI0MKEHUs!
1 OT HUX B IPUHLIMIIE MOXKHO ObUIO Obl 0TKa3aThbCsl. B 9TOM oTHOWEHUH,
0JHAKO, CY!IeCTBEHHO, YTOObI 10KA3ATENLCTBO MPOU3BOAHOIO NpaBUaa
BBIBOJA OBLIO ipermusnsim (cp. §§ 07, 08) B cMbICIIe HANMUHsL addex-

TUBHOTO MeTOJa, BCErja IO3BOJIAOIEr0 U3 AAHHOTO JA0Kas3aTeJabCTBa
HOCBUJIOK  NIPOM3BOJHOI0 npaBuja IOJYYUTb [OKa3aTeJbCTBO €ro

. SaKmoueHus 0. 160 mMbl 0/DKHBL OBITL YBEpeHbl B TOM, YTO BCSIKHi

pas, KOTia NOABEPraeTCsi COMHEHUI0 HEKOTOpOe JOKA3aTeNbCTRO, MPO-
BeJeHHOe C TIOMOMBI NPOUSBOAHBIX NPABMJ BHIBOAZ, MBI MOMKEM
OTBECTH 3TO COMHEHMe, INPUBEAS IIOJIHOE [0KA3aTeJIbCTBO. VIHBIMHU
CJI0BaMH, MBI 3a00THMCSI 0 HaJMYMM MEXaHMUYECKH OCYILECTBISeMOl
NPOLERYPLI, TO3BOJIAIOWIER, eCld ITO TpefyeTcsi, BOCCTAHOBUTH He-
COKpallleHHOe JI0Ka3aTeJbCTBO. Ha 9TOM OCHOBaHMM MBI HpoCHM
"UATaTeIst BCEI'la NPEACTABIATE Cefe BHIIMCAHHBIMM II0JIHOCTBIO (2 B CIIy-
4ae Heo0XOAMMOCTM CaMOMY BBIIMCHIBATL MOJHOCTbI) Te 10Ka3a-
TeJIbCTBA KOHKPETHBIX TEOPEM JIOPMCTHYECKHX CHCTEM, KOTOpbie MbI
Oynem B gefcTBUTENBHOCTM fiaBaTh €  HMCIOJIb30BAHHEM IpOHU3BOJI-
HBIX MPaBUJL

JokasarelbcTBO MeTaTeopems! *121 sBNIsETCS], KOHEUHO, apdexTus-
HbIM, KaK YMTaTellb JIEIKO 3aMeTHT, NPOCMOTPER €ro 3aHOBO.

Mcnosnbsys *121 Kak npousBofiHOe MPABHIIO, C NOMOLIBI) HEKOTO-
PHIX IPYruX OUEBMAHBIX COKPAIIEHUH Mbl MOYKEM Telephb CJIEAYIOLIUM
06pa3om npejcTaBUTL N0Ka3aTeNbCTBO 1120.

OnHoBpeMeHHO# mHojcTaHoBKON B 1103:

POl D, pD¢D, pDp.
[To t102 u modyc nowenc:
FPD¢D,.pDp.
[loncranoBkoit ¢ D p Bmecto ¢
FpPpDgDpID.pDp.
Haxkonen, mo 1102 u modyc nonenc:
Fprp2p.
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(Takum o0pasom, H3JIO)KEHME J0KA3aTebCTBA M HEKOTOPBHIX OT-
HOCSILUMXCS K HEMY TeXHHUECKHX Pa3’bsCHEHHH 3aHUMAaeT CTOJIbKO >Ke
MecTa, CKOJbLKO Bhille MOTPe6oBajoCh JJisl OJAHOTO TOJBKO HECOKpa-
H[EHHOTO JOKa3aTeJbCTBa.)

TlepexojiuM K I0Ka3aTebCTBY ABYX CHEAYOMMX TEOPEM CUCTEMBI Py.

t122. [Dp.
OjHOBpeMEHHO# MojcTaHOBKOX B T 102:
FrDiDiDpD,.[D.pDIDIDP.
B cuny 1104 u mo mooyc nonenc:
HID.pD D0
OnHoBpemeHHOU nojcraHoBkoi B 1103:
HiDPDIDIDnD.fD[PDIDD./DP
[Mo mo0yc nonenc:
HiDlDiDfD.iDp.
OnHoBpeMeHHOH mojcTaHoBKOH B T102:
HID.pDfD)

Haxkouel, mo mModyc noHexc:

FioDp

t123. pDfD,.p>Dy9.
OnHoBpeMeHHOH mopxcranoBKoi B T102:
, HID¢D.pD./D0¢

TlopcraHoBKol B 1122 179):

D
Tlo modyc nonexc:

FpD.fDy¢
OpunoBpemenHo# moacranokoil B 1103
FpPDIlfDqD.pDID.pDY
Hakonel, no modyc noHexc:
FpDiD.pDY.

(Teopema 1123 wu3BecTHa II0J Ha3BaHMEM 3aKOHA OMpUYAHUA
anmeyedenma. 3ameTuMm, 4To 00 D2 ee MOXMHO COKpallleHHO 3anucaTtb

B BHle ~ DD _PD(.)

Ynpasncnenus « § 12 79

Yupaxuenus x § 12

12.0. Jlokakure (B KauecTBe METAaTEOPEMbl), uTO 3(d)eKTHBHBIIL
MeTOA TPOBEPKM NPaBUILHOCTH MOCTPOEHHMs, jaHHbiA B § 10, geii-
CTBUTEJILHO COOTBETCTBYET HEOOXOAUMBIM M JIOCTATOYHBIM YCJIOBHSIM
TOr0, 4T00Bl GopMyJia ObUIa NPaBHJILHO NOCTPOEHA COTJACHO HPaBH-
nam 101 —iii. (Bocnosnbayittece MaremaTuueckodl umaykumei no
yuCJly BXOXKJEHHA 3HaKa D B dopmyiy.)

12.1. HNoxaxkute cpenanHoe B § 10 yTBep K[eHMe 0 TOM, YTO eCH
gopMmyJjia NpPaBUIbHO HOCTPOEHA K COCTOUT H3 Gojlee yem OIHOTO
CUMBOJId, TO OHA OJHUM M TOJIbKO OJHMM CII0COOOM MOXKET ObITb Npej-
craBjieHa B Bue [A D B]. Jloka)kute TarKe, UTO BCSIKAsI NPaBUJIBHO
NOCTPOEHHAsl M COCTOSIAS N3 HETNOCPE/ICTBEHHO CJIeyIOIMX APYT 3a
APYTOM CHMBOJIOB YacThb TakoH ¢opmynsl Jinb0 coBnajaer co Bcei
dopmyoi, 160 siBASleTCS NN-4acThbio A, JIMOO SIBASETCS MI-YaACTbIO
B, (McnonpayiiTe fUIst 10Ka3aTeNbCTBA TOT Y€ METOJ HOACYETa CKO-
00K, 4TO ¥ NP 3(}eKTUBHON NpoBEepKe HPABHIILHOCTH MOCTPOEHHS,
¥ BHOBb ITDOBE/IMTE MATeMaTHYECKYI0 MHAYKIUIO 10 YKCIY BXOXKIEHHH
3HaKa D B ¢opmyny.)

12.2. Tlyers Py, — sorucruueckast cucrema, KOTopast mojyyaercst
u3 Py, ecnu obosnauenme [ __ | Beiogy sameuuts Ha C
TaK, KaK 3TO yKa3aHO B npumevaHuu 91, a Bce OCTaJILHOE OCTABUTH
6e3 uameHeHuid. IlocTpoiiTe MCXOXHBIH 6asuc cucteMbl P,p. Coopmy-
JUpy#iTe M jpoKaxute ansi Pi;, MeTaTeopembl, aHaNOTHUHBIE MeTa-
TeopeMam u3 12.0 m 12,1179,

Caedyromue Ookaszamensemea 00AuCHb Gbimb nposedeHsl ¢ UCHOAb~
308anuem *121 u makum nce 06pasom, Kak 3mo coeaaro 60 6mopoii uacmu
§ 12. He noassyiimect memodamu nocaedyiomux napazpagos.

12.3. Hokaure ¢DrD_ pD gD, p>Dr Kak Teopemy B P,.
Vicnonbgyitre 3Ty Teopemy st TOro, utobbl JAaTh J0Ka3aTelbCTBA
Teopem T122 u 1123, KoTopele 6bUIM 6Bl KOPOYE NPUBEIEHHBIX BHILLE
B TOM CMBICJIE, YTO OHM MOTYT OBITb KOpOUE H3JOMEHLI 178,

12.4. Bocmonb3syifTech pesyibraTom ynpaksedus 12.3 s noxa-
SaTeNbCTBA 3AKOHA MPaH3umugHocmu (MamepuasbHoll) uMnAUKQyuu
PO¢D ¢qDrD,pDr Kak Teopembl cucTemnl P;. (Opun u3
METO/I0B COCTOMT B IPHMEHEHMH 3aKOHAa CaMOAMCTPUGYTHUBHOCTH
K pesynbTaTy ynpakHeHusi 12.3 ¥ B MCHNOJb30BAHUM 3aTeM
PO¢D.¢DrD,.pDy)

12.5. Ioxaxure pD¢DpD, pDIDp Kak TEOPEMY HCUUC-
Tienusn P;. (Mcnonbsyiite 1123, 12.4.)

12.6. Moxarkute KaK TeopeMy B P, saxon Mupca: p2D gD pD p.
(Ipumennre sakod camopucTpuGyTHBHOCTH K pPODfD . p>Df u
ucnonbsyire pesynbrar us 12.5.)
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12.7, Ilycts Py — JOruCTHYECKAs CHCTEMA, KOTOPAsi UMEeT Te JKe

4

HKCXO/(Hble CHMBOJIEI, TNIpaBHJia MOCTPOCHUST U [paBHJia BBIBOJA, UTO M .

P, ¥ aKCHOMaMu KOTODOH ABJIAKTCA 3aKOH TPAH3UTHBHOCTH MMILIU-
Kauuu, 3akoH IMupca, 1102 u 1122. Buavane ROKaXuTe HOCJIEA0Ba-
TeJIbHO KaK TeopeMbl B Py npuBejeHHble HIKe QOpMYJH, a 3aTeMm
HoKaxute, uto Pyw u P, 5KBUBaJICHTHB B TOM CMBICJIE, UTO OHHU CO-
Nep)KaT OfHU U Te >Ke TeOPEMBI:

[PD.PDGD,.pDy.
pPD.PDIDY.

(3axon ymsepycOenus.) .

PD,¢Dr1D,. 9D, . pDr. (3akon Kommymayuu.) -

pOfDfDp.

[MpoBeuTe OKA3aTeNbCTBO TaKWM 00pasoM, uToObl HE MCIOJIL30BATH
YeTBEPTYI0 axcuomy, T122, Hurge, Kpome J0KasaTenbCTBa M[OCEl-
Heil Teopembl, pD DD p.

12,8, JloKa)kKuTe Kak TeopeMbl B Py, He HCINOJb3Yysl NPH STOM
YeTBEPTYI0 aKCHOMy, 1122:

IDIroOroD, pOIDIrDrNE rD, PO, (DT;
PODIroOrD, (DrO,pD¢Dr; pDrOD,pDIDrOr.

12.9. JInsg KaKHoii M3 Tpex CJeAYIOUIUX MHTepHpeTaluii chopmysupyiire
HeJOCTAIOlMe CeMAaHTHYeCKMe IIPaBHiIA M HMCCIeAyHTe NpasuAbHOCTb HHTEPIpE-
tanuu B cMetcte § 07. (1) Ilpasuia a, b, ¢ coxpassitotesi, Ho [A ) B] oGozHauaer t,
ecsii A 1 B — rnpoussosibHble KoHctauTel, (2) Ilpasuna a, b, ¢ coxpansiiorcs,
HO [A 2D B] o6o3Hauaer t, ecid A 1 B 0003Ha4a0T OHO U TO >K€ HCTHHHOCTHOE |
sHauenye, U [A )B] obosHauaer f, ecniu A u B 0003HAYa0T pasnuyHble UCTHH-
HocTHhle 3HaueHusi. (3) IlpaBuna a u d coxpaHsitoTes, HO (TaK HaspiBaemble)
HepeMeHHBIE MHTEPIPETHPYTCS KaK KOHCTaHTHl, o0o3Hauvawouue t. ‘

13. Teopema penykumd. Bapuanmom nn-Qopmyisl A u3 P, Hassl-
BaeTcsi nm-GopmyJa, nojayvyeHHass U3 A TaKoli 3ameHO# MepeMEHHBIX, -

IIpH KOTOPO# (B BXO)K/IeHKsI B A OfHOM 1 TOH >Ke mepemeHHOH’ ocTawT-

Cl BXOYKJICHHAMH OJHOM U TOW >Ke MepeMeHHOH, a JBa BXOXKIEHHS -
B A pa3jMYHBIX IepeMeHHBIX OCTAIOTCS BXOXKJIEHHSIMH Pa3JIUUHBIX
nepemMeHHbIX. Tak, HaIpuUMep, €CJIK &y, &y, . . ., &, — pa3JHuHble Tepe-
MeHHblEe U ecyd by, by, ..., b, — TOXKe pasnuuHbLie TiepeMeHHbIE, TPH-
uem cpeiu by, by, ..., b, HeT TaKUX, KOTOpBe BXOAMWIU Obl B A 1 He
BCTpeyYasuch OBl cpeju ay, 8, ..., &,, TO

Al ;
ecTb BapuaHt ¢popmyisl A. (Bapuanrtamu 1102 sABISIIOTCSA, HalIPUMED, |
ro,sDrug>D_ p>Dg, HO He pD rDr wwm pD_ pDp)-

$lcHo, uTo ecnu B sipnsiercsi BapuaHToM A, TO A ABIsieTCH BapHaH- ¢

1

73. Teopema Oedyxyuu 81

tom B. SICHO TaKyKe, UTO BCSIKMt BAPUAHT BapHaHTa A eCTh BapuaHT A.
HaxoHen, BCsKasi NI-gopmysia A sIBIseTCs, KOHEUHO, CBOMM cob-
CTBEHHBIM BapHaHTOM.

JiBe mnm-GopMyJibl, ABASIOMIKECS BAPUAHTAME [PYT ApPYra, MOXKHO
BO MHOTUX OTHOWIEHMSIX MCII0Jb30BaTh OJHY BMECTO Apyroi. B wacr-
nocrd, BBHAY *101 BCsIKMH BapuHaHT TEOPEMBbI eCThb Teopema. ToUHO

_TaK )Ke, eCJIH Mbl U3MEHHM CUCTEMY Pl, 3aMEeHHUB OJIHY MJIM HECKOJIbKO

AKCHOM WX BapHaHTaMu, TO TEOPEMbI OCTAHYTCsi TeMU )Ke CAMBIMH.
B ciyuyae Teopem, KOTOPbIM ObllM J@HBI CJIOBECHBIE HAMMEHOBAHUS
(HAanpuMep, ,,3aKOH CaMOJUCTPHOYTHBHOCTH AMILIMKALUK’, ,,3aKOH
[Tupca” ¥ T. J.), MBI Oyfiem TeMu >Ke MMeHaMH Ha3blBaTh M BAPHUAHTHL
9THX TEOPEM.

KoHeyHast 1ocjiefoBaTelIbHOCTb NN-GOPMY T Ha3LIBAETCS 8ApUAHTL-
HBLM O0KA3ameabCmeoM, ecNUd KaKaas nn-gopmyna Jmbo siBIsAETCA
BapUAHTOM AKCHOMBI, JIMOO HEMOCPEACTBEHHO BHIBOJMTCSI M3 Tpe/bl-
AyIUX MO-GOPMYJ F0C/Ie0BATEJbHOCTH IO OJHOMY M3 [NpaBUl
BBIBOA. JIerko BHIETh, UTO NOCHEAHsA NN-GopMmya B BapuaHTHOM
J0Ka3aTebCTBE BCErJ@ sIBJISIETCS TEOPEMOii, TAK KaK BCSIKWA BapuUaHT
AKCUOMBI siBJIIeTCSl Teopemoil, ¥ Mbl Oy/lieM HasplBaTb BaAPHUAHTHOE
0KA3aTeJILCTBO BAPHAHTHBIM  JIOKA3aTeJIbCTBOM 9TOH  mociefHeH
nn-QGopmy bl

KoHeuHasi mociefosaTesbHocTh nm-popmyn By, B,, ..., B, Ha-
3bIBAETCS 00KA3aAmebcmeom u3 eunomes A, A, ..., A,, eciad wis
Ka)j10ro i: 6o (1) B; sinisiercst onHmm us Ay, A,, . . ., A; smbo (2) B;
ABJISIETCS] BAPMAHTOM aKCHOMBI, Jinb0 (3) B; BbIBOAMTCA B COOTBET-
cTBur ¢ *100 u3 60bL0i nocsuiky B, 1 Manoit noceuiku By, rae j < i,
k < i; nu6o (4) B, BeiBoguTCsl B cootBeTcTBHM ¢ *101 nojcraHoBKOH
u3B;, rie j < i W rjie 3aMeHsieMasi IlepeMeHHasi He BXOIMT B Ay, A,, . . .
..., A,. Eciu B,, siBnsercst nociuefHeil Gopmysiol Tako KoHeUHOH
N0C/IeAOBATENLHOCTH TNI-GopMYyJI, TO 93Ta IOCJEN0BaTeNbHOCTL Ha-
3plBaeTcsl, Gojee MOAPOOHO, [0KA3ATENbCTBOM MNn-Gopmynnl B, u3

runotes A;, A,, ..., A,, U Mbl HCHOJb3yeM 0003HaueHue

A17 A2) M An *’_ Bm,
KOTOpOE O3HAudeT: CYLeCTBYET JOKa3aTeLCTBO NN-GopmyJs B, us
runotes A;, A,, ..., A,

3ameTuMm, YTO 3HAK | He SIBIISIETCS HU CUMBOJIOM, OTHOCAUMMCS
K cucreme P;, HU 4acTbio KaKO#-1160 CXeMbl COKpalleHuit m-gopmy
w3 P,, a OTHOCHTCSI K A3BHIKY CHHTAaKcuca (I0J00HO 3HaKy ,,S | i
COKpAIIEHMIO ,,Tind’") ¥ MCNOJIb3YeTCs NPU NOCTPOEHKMH TPe/IOXKeHnH
o mn-gopmynax us P;.

Ucnonp30BaHMe 3HaKa |-, BBeJeHHoTO B § 12, MOXXHO CuMTaTh
YACTHBIM cJlyyaeM CKa3aHHOTO Bhblilie, 3 KMEHHO TEM YACTHBIM CIIyuaeMm,
Korga n = (. Bexapb noKasarenbecTBO B, U3 Mycroro Kjacca runores —
3TO TO )Ke camoe, UTO W BapMaHTHOE [0KAa3aTesbcTBO B,,. Mel MO)KeM
TenepbL uuraTh o6o03Hauenue B, b0 KakK yTBEpP)KAeHUE, 4TO
6 2007
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CYMIeCTBYeT BapUaHTiOe [0KasaTenbcTBO INn-Gpopmyisl B, Jsmbo
KaK yTBep)KieHHUe, 4T0 B, sBJIsSeTCsE TeopemMoOil (3TU YTBEPIKAEHUS,
OUEBU/IHO, BKBUBAJIEHTHBI).

B onpejeneHud J0Ka3aTenbCTBa U3 THIOTe3 ClelyeT 00paTuThb
ocofoe BHUMaHMe Ha CBsI3aHHOe C (4) ycJIOBME, UTO 3aMeHsiemas Iepe-
MEHHAsl He JHOJDKHA ObITb OHOM M3 NepeMeHHBbIX, BXOASAIUX B Ay,
A,, ..., A, Hanpumep, HeBepHo, ut0 ¢ D D[ ¢D DD,
X0Tsl ¢ D[ DD nonyvaercss us ¢ D | mMoACTaHOBKOH ¢ D f
BMecTO ¢. C ApYro#f CTOPOHHI, BepHO, 4T0 ¢ D fDf ¢ no *100 u
COOTBETCTBYIOLEMY BapUaHTy axcuombl T 104.

[Tocne 3TUX NPUrOTOBIEHHH Mbl MOYKeM CHOPMYIMPOBaTbL ¥ JI0Ka-
3aTb METaTeO0peMy, COCTABJIAIOINYI0 OCHOBHYIO LieJlb HacTosiulero
naparpada:

*130. Econ A;, A,, ..., A, B, 10 A, A,, ..., Ay, FA,DB.
(Teopema Oedykyuul.)

Hokasameavcmeso. Tlyctsh By, By, ..., B, saBisercsa poxasarenb-
cTBOM popmyibl B us runores A, A,, ..., A, (Takum o0pasom, B,coB-
nagaer ¢ B). Brauaje cocTaBUM KOHEUHYIO TOC/E[l0BaTebHOCTD
nn-popmya A,>DB,, A, DB, ..., A, DBy, Mb noxaxem, Kak

BKJIIOYUTb B 3Ty NOCJEA0BATENbHOCT KOHEUHOE UMCJIO NOMOJIHUTEIb-
HBIX OO-QOpMyJl TakuM oOpas3oMm, 4TOGH NONyYdIoWAsicss NOCJeLO-
BATEJILHOCTb Oblja JOKa3aTesbcTBOM Gopmynnl A, DB, T. e. ¢op-
Myl A, DB, u3 runotes A, A,, ..., A,_,. lobasisiemble nm-dop-
MYJIbl GYyT BCTABJISITHCS TOCIe0BATENIbHO TIepell KaX<oi u3 nn-¢gop-
myn A, D B; Takum 006pa3soM, UTO, BLIIOJIHUE BCe BCTABKHU, Npejlue-
CTBYIOLIME KaKoii-nubo nn-gopmyne A, D B;, Mbl [OJyuMMm IOCiEL0-
BATEJILHOCTb, KOTOPAsl, ecd paccMaTpuBaTh ee A0 Gopmynsl A, D B;,
SIBJIsIeTCSl JI0KA3aTesIbcTBOM 3TOH (QOpMysnl U3 rumores A;, A,

cen A, 1Y,

JTlefiCTBUTE ILHO, PACCMOTPUM HeKoTopyl A, DB; u, ecan i > 1,
MPEJUI0JI0XKUM, UTO BCe BCTAaBKHM, NpeawecTByiomue A, DB;_;, yxe
BHINOJIHEHBL. TOT[iAa BO3MOYKHBI CJIELYIOLUME NATH CIyYaes:

Cayuaii la: B; ects A,. Torna A, D B; ectb A, D A,. Bcrapisiem
nepen A, D B; nesath nn-gopmysi, 00pasyrilMX BapHUaHTHOE JOKa-
3aTeJILCTBO HEKOTOPOTo BapuanTa Teopemsl T 120, us xoroporo A, D B;
MO)KeT OLITh MOJIyyeHa I0JACTaHOBKOM.

Canyuait 1b: B; ecTb otHO U3 Ay, A,, ..., A, _;, ckaem A,. Torza
AD_A,DB; ectb AD_ A, DA,. U3 CcoOTBETCTBYHOLIEro Ba-
puanta axcuombnl T 102 dopmyna A,D, A, DB;. moxer ObTh
I0JyyeHa B jBa Iuara MNOCPeACTBOM noactaHoBKM (*101). Tlepen
A, DB; BcraBasieM BHavasie Tpu NN-GopmyJbl, INOKa3bBaloIlke 3TO,
a satem BeraBisiem A,. TlocnenHue Be U3 9TUX YeTHIpEX NMN-GOpMYJ,
aumenno A, D _ A, DB;uA,, nawr A, DB; 1o modyc nonenc (*100).

Cnyvait 2: B ecTb BapuaHT HeKoTOpPOH axcuombl. Cregysi ToMy
JKe TUlaHy, uTo u B ciayvae lb, BcTaBasem mepes A, D B; uerbipe

13. Teopema Oedyxkyuu : 83

[n-(opMyJibl, @ UMEHHO, BHAUAJIE BAPUAHTHOE OKA3aTe ILCTBO MII-(op-
myisl BiD, A, DB, (B iBa 1wara NOCPE/CTBOM MNOJCTAHOBKM U3 He-
KOTOPOro Bapuanta axcuoMel T 102), 3atem B; (BapHaHT aKCHOMbI).

Cayuait 3: B; BBIBORUTCSI IO MOOYC noHeHc U3 60MbLIOH NMOCKUIKK B;
4 Mmajoil moceuiku By, re j<i u k < i. Torpa B; ectb B, DB..
Tlepen A, DB; BcraBisiem BHauajle YeThIpe NN-GOPMYJbI, JArOLiUe
ppiBol  opmyisl A, DB;D, A, DB, D, A,DB; mnocpelcTBoM
Tpex MOCJIe0BaTe bHBIX MOACTAHOBOK U3 HEKOTOPOTO BApUAHTA aKCHO-
Mbl 1103, 3aTeM mocJjie HUX BCTaBasseM mi-popmyny A, DB, D, A, D
B; (KOTOPYI0 MOXKHO IOJYUMTb TO MOOYC NOHEHC W K3 KOTODOH
3aTeM TI0 MOOYC NOHeHC MOXKHO TonyuuTh A, D B;, TaK KaxK HeoOXo-
quMbie Majibie nochuike A, DB; m A,DB, HaxomaTcad B uucie
npeibAYyIMX NI-GopMyJI, Y)Ke BXOAAMMX B CO3XABAEMYI0 MOCJ]IEN0-
BaTeJIbHOCTD).

Cnyuait 4: B; nonyuaercst B cooTseTcTBMM ¢ *101 moxcraHoBKOM
B Bj, Iie << [ ¥ I'le 3aMeHsieMble NepeMeHHple He BXOMST B A, A,
..., A,. HUKaKux JONOJIHUTE bHBIX MII-()OPMYJI BCTABJIATL HE HYIKHO,
tak KaK A D B; nonyvaercst u3 A, D B; Toii »ke camoil 1MojCTaHOB-
KOH (8/1eCh,” KOHEUHO, CYLIeCTBEHHO, YTO 3aMeHsieMble NEpPeMEHHbIE
He BXOAAT B A,).

B KauecTBe YAacTHOTO Ciyuyasi TeOpPeMbl AeAyKLMM NIpU 1= 1 Mbl
nojyyaem TaKoe CIIeNCTBHUE: , :

*131. Eciu A B, 7o HADB. -

B cBsi3M ¢ TeopeMOil JeAYKLMY HaM NOHAJ00STCS TalOKe Cllelyio-
mye TPpU METAaTCOPEMBL ' ’

%132, EcinAy, Ay, .. ., A, B, 10C;, Cyy .., €y Ay, Ay, ., Ay FB.

Jlokasameascmeo. Tlyctb a,, a,, . .., & — BCe Te (B3siThe B aida-
BUTHOM TOpPSKe) NepeMeHHbie, KoTophie BXoaAT B €y, €y, .. ., €, HO
He BXOEAT B A,, A,, ..., A, Eciu naHHoe J0KasaTeNbCTBO GHOpmMy-
ael B u3 runores A,, A,, ..., A, He SBJISIETCsE B TO )Ke BpeMsl JoKa-
satenncreom B u3 rumotes €, Cy, ..., C,, Ay, Ay .., A, TO 3TO
MOXeT ObITb TOJBKO MOTOMY, UYTO 93TO J0Ka3aTeJNbCTBO BKJKOYAET
NOJCTAHOBKM BMECTO KaKWX-TO NepeMeHHBIX M3 YMCJa a,, &, ..., &;.
[Tycts nosromy ¢y, €y, - .., €, — NEpeMEHHLIe, KOTOPBIE BCE OTJMYHBL
IPYT OT ApyTa, He umeoT BxoxaeHui B €y, €y, oo, €y Ay, Ay, o, Ap
U He BCTpeualoTCsl B IAHHOM J0KasaTenbcTBe Gopmynst B u3 rumores
A A, ... A, (11a ONpeNeNIeHHOCTH YCTh €y, €5, . . ., ¢, — TEPBHIE
B aJ(haBUTHOM NOPSIIKE NiepeMeHHble, 0bafatomue TpedyeMbiMu CBOM-
CTBamu). 3aMeHUM BCIOAYy B JaHHOM JoKasaTebcTBe Gopmynet B u3
runores A,, A,, ..., A, [IepeMEHHBIE &, &y, ..., & HA €1, €3, ..., €
COOTBeTCTBEHHO. B pesyybTaTe MBI MOJIyYMM J0Ka3aTesbCTBO M3 TH-
nores C;, C,, ..., C,, Ay, A,, ..., A, no-gopmyJsl

e a Bl
6% 1 __
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H1st moJstyyenus: 1oKasaTenbCTBa B M3 Tex jKe ruIoTes HYIKHO TOJBKO
R06aBuTb [ JOMOJIHUTENILHBIX ILMATOB, IOCJEA0BAaTeLHO MOJACTABISSA
a, BMECTO C,, 8, BMECTO C,, ..., @, BMECTO C,.

*133. Ecmu B, 10 €, C,, ..., C, -B.
Horasameascmeo. 310 — wvacTHeIA ciyvait *132 ms n = 0.

*134. Ecin kapas nn-¢popmysia, KOTOpas N0 MeHbIue#l Mepe OnMH
pa3 BCTpeuaeTcst B uyucie nn-gopmyn A,, A,, ..., A,, BcTpe-
UaeTCs TaKOKe MO MeHbled mepe OAMH Pa3 B 4uCje NMH-HOPMYJ
C,C...,C mecmn AL A, .. A, B, 10C,C,, ..., C. B,

Horxasameascmgo. 10 — cienctBue us *132, Tak Kak JJIsl 10Ka-
8aTeJIbCTBA M3 THIIOTE3, KOHEYHO, 0e3Pas3IMUHO, B KAKOM MOPSIKE

OHH PpacIoJIOXKEHbl MJIM CKOJIBKO pas TIOBTOPAETCST Ta HMJIM UHAS I'H-
noTesa.

OueBMAHO 3HAYEHHE TEOPeMBl JEAYKLMH IUISI METATEOPHH (CHHTAKCHC M
CEMaHTHKA) CHCTeMH P: 0HA JaeT BO3MOKHOCTb IMOKA3aThb B M3BECTHOM CMEICTIE
NPUrOAHOCTL CHCTEMBI AJIST TeX Uellel, AJIs1 KOTOPHIX OHA INpefHA3HAYAETCS,
a MMEHHO J1s1 POPMATH3ALIMHU MCTIONE30BAHHSI CEHTEHIMOHATIbHEIX CBAS0K (CM. § 05)
H BBIBOJOB, BKJIIOYAIOIIUX 3TH CBSISKH,

TeopeMy HelyKUMM MOXKHO TaIOKe HCNOJBL30BaTh B KayecTBe
NPOM3BOJHOr0 MpaBuja BeIBOAA (Cp. § 12), TaK KaK A0Ka3aTeNbCTBO
9TOH TeopeMsl faeT 3PPEKTUBHBIA METOJ, NOSBONAMIMN BCAKHI pas,
KOrjia aHO HEKOTOPOe J0Kas3aTesbCTBO Nn-Gopmyssl B u3 rumores
Ay, Ay, ..., A, NONYyuHTH [0Ka3aTeNbCTBO NI-GOpMysH A, DB us
runore3 Ay, A,, ..., A,_; U, CJeJ0BATENbHO, IOBTOPEHHEM TOIO IKe
npueMa TNOJNyYdTh JOKA3aTeJbCTBO NN-Gopmysni A; D A, D, ...
A,_;D_ A, DB

B KauecTBe NIpMMEPOB MCMOJIL30BAHUS TEOPEMbl JEAYKIMH KAK
NPOU3BOJHOIO TNpaBUja MBI NpUBEJeM CIeAyIOLIHe HOBHIE JOKa3a-
TeJbCTBA JBYX MOCNEAHMX Teopem § 12:

Horasamenscmeo meopemer 1122, OpHoBpeMeHHOUM MOACTAHOBKOIA
B 1102:

HID.pPDIDf
CnenoBaresibHO, 110 M00YC NOHEHC:
f-pDfiDFf
CneposarenbHo, no 1104 u modyc nonenc:
f b
CnepoBarenbho, no *131:
FHiDp.
Hoxasamenscmeo meopemst t123. Tlo modyc nowerc:
pOf bt

"14. Jpyaue meopemvi 1. memameopemsl ucuitcieHun P, 85

[To Bapuauty [ 2D ¢ Teopemn 1 122 u modyc nouernc:
pODfip kg
CnepoBaresibHO, 110 *130:
pOf+pDYg

CnenoBaTenbHo, BHOBb MO *130 (unM, 4TO NMPUBOAMT K TOMY JKe,
no *131):
FpDfD.pDy.
14. Hexoropole fannpHeHiine TeopeMbl H METATEOPEMBI MCUMCIE-~
Husa P;. MBL Iepexofum K [OKa3aTeNbCTBY TpeX AajibHeHIuX Teopem

ucuucieHus: Py, HCOONb3yst Teopemy JHeAyKUWH MJIsT TOro, uToObl
pejiCTaBNIATL J0Ka3aTeJbCTBA B 00Jlee KOPOTKOH (dopme.

+1408%0.  pD (DD . pD¢D].
JBYKpaTHBLIM IIPHMEHEHUEM MOOYC NOHEHC TIONyvaem:
‘ P, 4D}, PO T
TpeXKpaTHbIM NPUMEHEHHUEM TEOPEMBI Ilellyl(llldld fnojayvyaem:
FPrD,.qDfD.rD¢Df
t14l.  pDID ¢DroO_pDr: '
JBYKpaTHEIM HPUMEHEHUEM MOOYC NOHEHC TOJyyaeM:
pPDg gD phr.
CHeIIOBaTeJII;HO, o Teopeme NeAyKIHU:
FpPD¢D,.94DrD, pOr.

(Kak yxe oTmeuaysocb B 12.4, 1141 u3BeCTHO TMOJ Ha3BaHHEM
3aKOHQ MPAH3UMUBHOCMU UMNAUKAYUL.)

t142. pDfDrD_ p>DroDr.

[To 3aKoHy TPaHSUTMUBHOCTM MMIJIMKAUMH (T. €. NOJACTAHOBKOM
B 1141 unu B COOTBETCTBYIOLMI BapHAHT 3TOM TeOPEMbl M 1O MOOYC
noHeHc):

pOr, rOfpDf.
CrnenoBatelbHO, NBYKPAaTHBIM [IPUMEHEHUEM MOOYC INOHEHC:
pDfDr, pDr, rOf .
CiiefioBaTesIbHO, 110 TeopeMme JeNyKLHUH:
pODfDr, pDr-rDfDf.
CiepoBatesbHo, M0 OJHOMY M3 BapuautoB t104 u modyc noHexc:
PODfDr, pDr .
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CrenoBaTenibHO, MO TEOPEME ey KUUN:
pDfDroO, pDror.

TIoKaXKeM TaloKe CIEIYIOLWYI0 MeTaTeopemy, KoTopasi OyneT Ham
HY)KHA B CJlelylolleM maparpade:

#%143. Ecnu dopMyna NpaBUIbHO NOCTPOEHA M COCTOMT u3 Gonee
4eM OJHOT0 CHMBOJA, TO OHA MOYKeT OHITL MpeJICTaBJIeHA B BHJIE
[A D B] 4 nNpUTOM eJMHCTBEHHBIM 00PA30M.

Jloxazameascmeo. VI3 onpenesienyst NPaBUJbHO NOCTPOeHHON op-
MYJIBl HEIOCPECTBEHHO CIIefyeT, UT0 BCsiKast Mi-Gopmya, cocTosiast
13 GoJiee UeM OJHOTO CHMBOJA, mpencrasuma B Bue [A D B] xors
651 OJHUM CTOCOGOM. MBI J10JDKHBI OKA3aTh, YTO OHA HE MOXKET ObiTh
TpeNCTaBeHa B TAKOM BHJe 6o7ee ueM ONHEM CHIOCOGOM.

Mbl MCHOJb3yeM MeToX IiojcueTa CKOGOK, KOTOpHH Obun onu-
cai B § 10. Mpl HauuHaem ¢ Hauana QopmyJini (T. €. C JIEBOTO ee
KOBI|a) U MJeM CIeBa HANpaBo, CUMTas Kaxoe Bxoxienue [ sa +1,
a Kayjoe BxoyKaeHue ] 32 —1 u cymmupyst. Yucno, KOTopoe Mbl TAKAM
06pa3oM CTaBUM B COOTBETCTBME HEKOTOPOMY BXOMKIEHWI0 CKOOKH,
OyNeT HasLBaTLCSl UHOEKCOM ITOrO BXOMIEHHsl CKOGKH B QopmyJy.

U3 onpenesieHusi NpaBUIbHO MOCTPOEHHON (GOPMYJIBI CIIE/lyeT, UTOo
ecny Nn-GpopmyJia COAEPIKUT CUMBOJI DD, TO OHA HAYMHAETCS BXOMle-
HUEM | ¥ OKAHYMBAETCS BXOXK/IEHHEM [; Mbl Oyiem Ha3blBaTh WX COOT-
BETCTBEHHO HAUaAbHOU ckofxoli W 3axawodumensoll cxobrotl nn-¢gop-
MyJbl. MaTtemaTuuecKOd MHAyKuuel 1mo ofiiemy uuciIy BXOXJICHHMI
CHMBOJIA =) Mbl [OJIyUaeM CIeyIOUyI0 NeMMYy: UHOeKC 8CAK020 6X0-
HCOeHUS cKOGKL 8 NN-GOPMYAY AEAACMCA NOAOHCUMENLHIM HUCAOM, 34
LCKAUeHUEM  3aKA0NUMebHOT  cKOOKU, KOMopas UMeen  UHOEKC
HY1b. :

Honycrum Teneps, yro [ADB] n [CDD] — ogHa u Ta Ke
nn-popmya. Cnyuaii 1: Ecan A He cOjlep)KMT BXOXK/IeHUH CUMBOJIA D,
TO OHA JIOJDKHA COCTOSITh K3 €MHCTBEHHOI'0 CMMBOJAa — JuGo mepe-
MmenHoi#, nubo f; Tak Kak C HauuHAaeTCsl C TOTO YKe CaMoro CUMBOIA,
yro u A, TO OHAa He MMeeT HauaJbHOW CKOOKM M IO3TOMY HE MOXKeT
coflepyKaTh CMMBOJA =); Takum oGpasom, C Toxjecrento ¢ A. Cay-
vai 2: Ecnu € He cojlepykut BXOaeHull cumBoJia 2D, TO 10 yKe paccyix-
JeHHe TIOKa3biBaeT, uTo A 10JDKHO Gbith ToXKHecTBenHo ¢ C. Ciyuai 3:
Ecnu xaK A, Tak ¥ € cojiepyKaT CHMBOJ ), TO 3aKJIIUNTENIbHAs CKOOKa
B A ecTb nepBoe BXOXXaeHue B A ciolku ¢ mHJexcoM 0 ¢ moaromy
BTOpOE BXO)K/ieHHe CKoOKu ¢ uuaexcom 1 B [A D BJ; aHaloruuHo
3aKJII0UNTeNIbHAs CKoOKa B C ecTb MepBoe BXOXIeHUE CKOOKU ¢ UHNIeK-
com 0 B C ¥ I03TOMY BTOPOE BXOXKAeHue ckobKu ¢ nnaexcom 1 B [C D DJ;

M3 9TOTO CJIE[yeT, YTO 3aKJIuuTeNbHble cKOOKU nrn-gopmys A u €
cOBNanaloT u noaromy camum A u € To)kpectBeHHbl. Hakonen, TaK Kax
BO BCeX Tpex ciayuasix A u C TOXIECTBEHHB, TO OUeBUAHO, UTo B u D

TAKO)Ke A0 JKHBI OBITh TOXKIECTBEHHBL.

Ynpawcnentia x § 14 87

XoTs1 ele OYeHh MHOTHE TeOPEMBI MPOMO3ULMOHAJILHOTO MCUHC-
seHust Gy YT BaYKHHL JUISL flasibHEHLUINX TNIaB, MBI He Oy ieM ITPO0JDKATD
JI0KA3bIBATh MX, TAK KaK BCe OHM MOI'YT ObITh HOJIyueHbl DoJlee CUIlb-
HLIM METOJIOM ClleAylomero naparpada, st 000CHOBaHUSI KOTOPOTO
JOCTATOUHO TEOPEM M MeTaTeOpeM, Y)Ke MMEIOIMXCs B HalleM pacnops-
skeHuH. B JeHCTBUTENHLHOCTH HAM HENOCPelCTBEHHO OYIYyT HY)KHBI
B crlenywomem maparpade Tombko *100, *101, 1102, 1120, 1123,
*130, 1140, 1142, **143 — ocranbHbie >Ke aKCHOMbI, TeOPeMbl H
MeTaTeopeMbl KCIOJIb3YIOTCSA JIMIIL B TOH Mepe, B KAKOH OHU HYIKHBI
JUISL IOKa3aTesIbCTBA NepeuncIeHHbIX.

Vnpaxnenusa K § 14
14.0. Nepenumre 1140 u 1142 coxpamenno, ucnonbsyst D2,

,D4 u D9.

14.1. CyulecTByeT J0Ka3aTeNbCTBO ¢ U3 TUNOTE3 p ¥ p 2D g MyTEM
OJIHOKPATHOTO NpuUMeHeHus1 Modyc noxerc. Cre0BaTesbHO, HCIOJb-
3ysl MeToj,’ laBaeMblif noKasaTeAbCTBOM *130, MBI MOYKeM TNOJYUUTh
0Ka3aTeILCTBO 3aKOHA ymeepycoeHus p=  pD ¢ q. Ynpocrure
3T0 JI0Ka3aTeJLCTBO, MCKJI0Uasl Bce HEHYI)KHbie TOBTOPEHUs OJHO M
TO# yKe MI-QOPMYJILI HIX ee BAPWaHTOB U ucmonb3ys 1120 m 1102
aist Toro, utofbl A0KasaTe pD _ rDr 0ojee NPSIMEIM criocofoMm.
[pefcTaBbTe MOJYUMBILEECs] JIOKA3aTeNbCTBO 3aKOHA YTBEPIKIAEHUS
B crufie § 12, He UCOONL3YS HU TeOpeMy Jedy KWK, HU 1pYTHe TeOPEMBY,
KOTOpbie GBLITH IOKAa3aHbI TOJILKO C UCNIOJIb30BAHMEM TEOPEMBI ey KLIUH.

14.2. Jaiire nowasatennctBo st 1140, KoTopoe He HUCHOJB30-
Bano 0bl HM TEOpEMYy JEAYKLUMH, HU TAKAX TeopeM, KOTOphie Obiiu
J0Ka3aHbBl TOJNLKO € MCHOJL30BAaHMEM TeopeMbl fefykuuu. (Iloxa-
3aTenbeTBO § 14 CTAHOBHUTCS HENPEOIOJMMO I'POMOSIKMM, eClH mepe-
nucaTh ero 0e3 WCHOJB30BAHUS TEOPEeMbl JeNyKiUW;, TeM He MeHee
ClleflyeT 9BPUMCTHYECKM MUCMONL30BaTh WJIEK MPUMEHEHUS MeTona,
jaBaemMoro jokasarenncTBoM *130, k nmowkasartenbcrBy 1140, mpen-
craBneHHoMy B § 14.)

Haiime doxasameascmea caedyrowux meopem 6 cmute § 14, ucnoss-
3yA meopemy O0eOyKYUU U 6Ce MEOPeMbl U Memameopemsl, Komopble
Obla1 paHee 00KA3QNHbL 8 MEKCMe UAU NPUBeOCHb! 6 810 YNPANCHEHUT:

143. pD,¢DrD, pDqDT.

44. pD¢DrD pDroOr.

145. pDrDOrD pDfDT.

14.6. pD¢D[r,Ds]D, p D[, D] D, 711D, 1, DS
147. pvgDqvp.

14.8. [pD g vIgD )
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14.9. Jlokakute clefylomue yeThipe NPOM3BOAHBIX NpaBUia u3-
yucrnenusi P; HemocpefcTBeHHO — 0e3 ucnonb3oBaHusg *130 unm
NOHATHST JIOKA3aTeJbCTB M3 TMIOTe3:

(1) Echru +B, 10 FA; D, A,D,...ADB.
(2) Ecnu Beakas nn-gopmy.ia, xoTsi Obl 0MH pa3 BCTpeyaromasics

cpend Ay, A,, ..., A,, BCTpeyaeTcsl TakyKe XOTs1 Obl OJIHH Pas CPeiu
€, €, ...,C uecm FAD A,D,...A, DB, 10 (D,
¢,D,....C,DB.

(3) Ecin B sBnsercst ogHuUM u3 Ay, A,. ..., A,, T0O - A; D,

A, D, ... A, DB.

(4) Ecnu kaxaas nn-gpopmyna, XoTs1 66l 0JHH pa3 BCTpevarowascst
cpexn Ay, A,, ..., A, B, B, ..., B,, BcTpeuaeTcs TarKe X0Ts Obl
onun pas cpenu €, C,, ..., C. u eciu FA; D A, D, .- A, DA
i-B>D B,D,...B,D ADB, 10 -(,D,(D,...C,DB.

[oapo6HO 06bsicHUTE, KAaKUM 006pa30M 3TU IpOU3BOAHLIE NPABUIIA
MOYKHO MCIO0JIb30BaTh B KauecTBe 3aMeHBbl Teopembl JEAYKIHMH TpH
NpOBeJIeHUH J0KA3aTeJbCTB TeopeM ucuucieHus P,. Ilpomsmmoctpu-
pyiiTe 310, NpOBeJs [0Ka3aTeNbCTBA TPEX MNOCHENHUX Teopem § 14
C HIOMOIIBIO ITUX NPOU3BOAHBIX NPpaBui (1 6€3 UCIIOJIL30BAHUS TEOPEMBL
RepyKuuu) 180, '

15. Tasromoruu, npoGaema paspemenud. [lycte B apisieTcst He-
KOTOpO# nn-popmynolt ucuucnenus P,, nycrs a,, a,, ..., a, — HoO-
NapHO pa3jiMuHble TNepeMeHHble, Cpejid KOTOPHIX HMEIOTCSl BCe Mepe-
MeHHbIe, BXOJs1uMe B B, u nycTh, HAKOHeL, ¢, dy, . . ., d, — UCTUHHOCT-
Hble 3HaueHust (Kayxioe M3 HUX ecTb nubo t, yubo f). Mbl onpesensiem
3Havenue gopmyast B oan snawenutl ay, ay, ..., @, NEPEMEHHOLIX @y,

a,, ..., a, ¢ NOMOIIbIO M3JIaraeMoro HK)Ke PEKypPCHUBHOIO nponecca, . .

KOTOPHI{ COCTOMT B NMPUNMCHIBAHUK 3HAYEHUH NPaBHJIbHO TOCTPOEH-
HbIM yacTsim C popmynsl B B mopsaKe Bo3pacTaHus UuCla BXOKIEHHH
cumpona D B C. Ecnu € ectb f, To 3Hauenuem C siBnsiercst f; ecun €
ecTb a;, To 3HaueHueM C sipnsiercst a; ecau € ects [C; D C,], TO 3Ha-
yenuem C sBisieTcst t B ToM ciyvae, KoTia 3HauenueM C, sipnsiercst t
vwin 3HavenueMm C; sBnstercsi f, Hawodel, 3HaueHuem C sBisiercs f
B TOM CJIyyae, Kol 1a 3naueHusimu €, n C, ABsA0TCS t 1 f COOTBETCTBEHHO.
[ToBTOpsIsS 3TOT mpolecc, Mbl B KOHLE KOHUOB NPUIIMILIEM HEKOTOPOe
3HaueHue, t unu f, popmysie B, u 9T0 3HaUEHHE Mbl HA3LIBAEM 3HAUCHUEM
dopmynst B nist 3HaueHu#t ¢y, ay, - - ., G, NEPEMEHHLIX &,, @, . . ., &,
EnuHcTBeHHOCTL 3Havyenust Gopmynsl B gyl faHHOR CHCTEMBI
3HAUYEHMH ee TEPEMEHHBLIX BLITEKAeT KaK ClIefICTBUe U3 **143.
[n-popmyna B ucuucnenusi P, HaspiBaeTcsi magmosoeueld, eciu
OHa WMeeT 3HaueHMe t JUIST BCAKOM CHCTeMbl 3HaYEHHMH (SIBJISIOIMXCS
VICTHHHOCTHBLIMH SHAYEHMSIMHU) ee fiepeMeHHbIX, ¥ HA3bIBAETCs1 Npomueo-

75, Tasmoaoeuu, npobaema paspeureHus 89

pedueM, eclu JUIi BCSKOTO Ha0opa 3HAYeHWH ee MepeMeHHBIX OHa
nmeeT 3HaueHue f.

HeTpyAHO 3aMeTHTb, Y4TO ONHCAHHHIH BHILE PeKypPCUBHBIM Mpollece, ¢ MOMO-
1bI0 KOTOPOT'0 MBI MeJiyyaeM 3HaveHde Gopmynsl B 1 maHHOH cuCTeMbl 3HaYe-
HUit ee MePeMeHHHIX, TOYHO CJleyeT CeMAHTHYeCKHM IIDABHMNAM, KOTOpbie OBUIH
nansl B § 10 asist rnaBHol uHTepniperaunu ucuncienusi Py, Ognaxo 8 § 10 MBI cuH-
TaJH H3BeCTHBHIM COZEPI)KAHUE BBHIpA)KeHUH ,,0003HavaeT” U ,,iMeeT 3HaueHHe”
M KCIOJIb30BAJIH CEMAHTHYeCKHe NPaBHJIA AJISI TOTo, YTOOBl HaTh HMHTEpPIpPETALMIO
HcuMcIeHmo Py KakK siSpIKy, TPeAHA3HAYeHHOMY JUISI COAEPIKATENILHOI0 00IIeHHs.
C apyroi CTOpPoOHBI, B HACTOSIeM naparpade MBI HCIIONb3YeM Te JKe CaMble Mmpa-
BUa (KOTOPBIE B OCTAJIbHOM OCTAITCS HEU3MEHHBIMH) IJIST TOT0, YTOOH a6CTPaKTHO
ONpeResIMTh COOTBETCTBHe, HA3BIBAeMOe ,,MMeTb 3HaueHus”, mexnpy nn-gopmy-
jgamu (A1 KOTOPHIX 3a/1aHBl 3HQUeHUs WX TlePeMeHHBIX) M MCTHHHOCTHBIMH 3Ha-
yeHusiMH. CJIOBO ,,3HaYeHMA” B JBYX CBOHX BXOXKJIEHHSX, BBIIEJIEHHBIX KYPCH-
BOM, TTOHHMAETCA KAaK BHOBb BBEJEHHBIH TeXHHYeCKUH TePMHUH (e30THOCHTEJIBHO
K Kakomy-nu00 COJep)KaHHIO, a COOTBETCTBHE OMNpenesisieTcsl aGCTPaKTHO, T. €.
CUHTAKCHYECKH, B TOM CMEICNE, YTO OHO MOXKET OHITH HCIONB30BAHO HE3aBHCHMO
0T TOr0, KaKasi MHTepNpeTalHsa npunucaHa cucteme P, (ecam P, BooGme npunu-
caHa HeKoTopast uHTepnperauus)). Cp. npumevyanue 143.

Jas onpenencHue 3HaueHust Gopmynn! B 1A naHHOH cHCTeMbi
3HAUYeHHUH ee MepeMeHHBIX, Mbl YKasaiu 3(heKTUBHLIE MeTOX Haxo-
YKJIEHUSI 3TOro 3HaueHus: (cM. o6CyrKaeHHe MOHATUA SdeKTHBHOCTH
B § 07 ¢ npumeyanus 118, 119). Tak kak nn-gopmysia B mo)xeT umeth
JIMIUL KOHEYHOe YUCJIO NePEeMEHHBIX H, CJIel0BAaTEJIbHO, JIMIIb KOHEYHOe
YHCII0 CHCTEM 3HAaueHMH ee MepeMeHHBIX, TO 9T0 AaeT 3¢dexTHBHBIR
MeTOJ peIIeHUs] BONpPOCa, SIBJIsSeTCA JIM B TaBTOJIOrMe# MM NpOTHBO-
peunem uiy HeT. JUisi MJOCTPALMK 3TOTO aNrOPUTMAa MBI HPOIEMOH-
CTPUPYEM CJeLYIOWYIO NIPOBepKY Toro, yro T103 siBisieTcss TaBTOJI0-
IHel, UCmosb3ysa Npv 9ToM ykasaHHblit KyaliHoM yno6HbIf nopsimox
nponecca:

$sD[pDgD,sDpD,sD9¢

tttttt tttt ttt
tf tff t tttf tff
tt fttt tfft ttt
tt ftft tfft tff
fttttt fttt ftt
ft tfft fttt ftf
ftfttt ftft ftt
ft ftft ftit ftf

Hetayn npouecca TakoBsl. BHauase BHLIMUCHIBAETCS B OJHY CTPOUKY
mm$ 1103. Tpu BxoAsiilue B Hee TIepeMEHHbBIE CYTh S, P, §; BCE BO3MOK-
Hele CHCTeMBI 3HaUeHMH STUX NepeMeHHBIX 3allUCHIBAIOTCS B BHJE TpeX
CTon610B 3 6YKB t i f — M0 OXHOMY CTOJIGLY IO/, IEPBBIM BXOXK/IEHHEM
KaK1oi mepemeHHOR B nn-gopmyJty. 3aTem MOX Ka)KABIM K3 OCTai0-
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IUXCA BXOXKIeHHH HEKOTOPOHl MepeMeHHOH Mbl BHIMMCHIBAEM TOT JKe
cronfer], KOTOPHIf BHIIMCAH TOJ ee IepBhIM BXOXjeHHeM. [locne
9TOT0 TPHUIMCHIBAIOTCS 3HAYEHUS] PA3JMYHLIM TPABMIBHO MOCTPOEH-
HbIM 4acTsIM GOpMYJIBI B MOPSAAKE BO3PACTaHUS UX JAJIMHBI U CUCTEMBI
WX 3HaUYeHU NOANUCHIBAKOTCA 0] IJaBHBIM 3HAKOM HMIJIHKALUK
COOTBETCTBYIOIER uyacTu B Buje cronbua u3 6yxs t u f. Hanpumep,
3HaUeHUsI, TIPUITUCAHHBIE YacTu [p D ¢], NOABIAITCS B BHJE CTOJIOLA
0 BTOPbIM 3HAKOM UMILIMKALMK COBOKYTHOHU NN-QopMyJibl; BEpXHee t
9TOro ¢TOJIOLA MOJIyUeHO U3 3HaueHMil t U t MepeMeHHLIX p B ¢ B COOT-
BETCTBMM C NPaBUJOM, JaHHBIM B NepBOM af3ale 3TOro mnaparpada;
Bropoe f aroro cronbua nojayyeHo M3 3HaueHUH t u f mepeMeHHBIX p
M ¢ B COOTBETCTBMHM C TeM )Ke NpaBmioM u T. A. Jlajee, sHaueHusl,
NPHUMKCAHHBIE YacTh § D [p D ¢], Gurypupyior B cronblie Mo NePBHIM
3HAKOM MMIUIMKaUMM COBOKYIHOH# MON-QOpMYyJiH; Bepxhee t 3TOro

cToIflla MONyUeHo U3 3HaueHul t 1 t mepemenHolt s u vactu [pDq] -

u T. 1. Yurareno cleayeT NOBECTH IPOLECC 0 KOHLA M CPaBHUTb

pesysibTaT ¢ pe3yJIbTATOM, YKa3aHHBIM Beime. B KoHue mpouecca |

cucTeMa 3HAUEHUH COBOKYMNHOU nm-Qopmysbl NOABISETCST B BUIE
crosbLia MOJ ee IJIaBHBIM 3HAKOM MMIIMKAUUH, U TOT $aKT, 4ro 3TOT
CTONGEI] COCTOMT U3 OJHMX TOJLKO OYKB t, MOKasblBaeT, YTO paccma-
TpuBaemas nn-Gopmynia SBJSeTCH TaBTOJIOIMEH.

Tabnuua, B KOTOPOH yKasaHel 3HayeHust GOpMyJnl p D¢ Ansd
BCEX CHCTeM 3HAYEHUW MepeMeHHBIX p U ¢, HA3BIBACTCS UCMUHHOCIHI-
Holi mabauyeii 3HaKa =). AHaNOrMYHBE UCMIUHHOCMHbleE MAGAUYLL
MOYKHO BHIUMCJIUTL M HJISI BCEX OCTAJbHBIX 0003HaYeHMid, BBEJEHHBIX |
B D2—11; Hanpumep, B COOTBeTCTBMU ¢ D4 B MCTUHHOCTHOH Tabiuue
3Haka v OYyAyT yKasaHbl 3HaueHusi GOpPMyJNBl p D¢ D¢ AN BCeX :
cucTeM 3HaueHWIl TepeMeHHBIX p W ¢, BLIYKCIsieMbie IO MpaBuiy, .
JAHHOMY B TlepBOM ab3alle 9Toro maparpada. [1oMHBIH CIHCOK UCTHH- |
HOCTHBIX Ta0Jul, BKJOYast Tabauuy st 2D, BHITTSIUT CleJYIOIUM
o6pa3om: ) i

l | _
pl~r p |9 p:)qipd:q pvqipq qu‘piq:qu:pbq pvalple ;j
t tltl ¢t £ttt £t FEF
f t ot | f| £ £l t|F]F] tyt| t| f|t .
£t ¢!ttt ]t E]F|]E]t
£yt £ £ F] Ot fF]t] £ t]t

XOTst B 9TUX UCTHHHOCTHBLIX TalNMIax yKasbiBalOTCSi SBHO JIMMIb
3HaueHMsi, Hanpumep, GOPMYIbl p v ¢ IS JaHHLIX 3HAYEHHit mepe-
MEHHBIX p M ¢, OJIHAKO IO/IPa3yMeBaeTCsl, KOHEYHO, UTO ITH ke Tab-
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JMLBEL MOTYT OBITH UCIIOJIL30BAHBI M B TOM ClIyuae, KOIja IepeMeHHble
3amellieHbl POM3BONBHBIMU NN-QOpMyJlamM, HampuMep JJIsi HAXO0XK-
neHust 3HaueHuit gopmyanl C, v C, 115 AaHHBIX 3HaYeHud Gopmyn
C, uC,.

Ecid MBI XOTHM NPUMEHUTH ONMKMCAHHBIA BHIIE aJFOPUTM BBIYMC-
JeHUs] CHCTEMB MCTMHHOCTHBIX 3HaueHHMi NN-¢popmyn K Kakoi-nubo
nn-gopmyJe, COKpaueHHoi ¢ nomoupbio DI—11, To cnenyer BHauane
lepenucaTh paccMaTpuUBaeMylo NN-Gopmysy B HECOKpaIEHHOH dopme
{1 JIMIIb 3aTeM NPUMEHWTb K Hell yKasaHHell anroputm. B Teoperu-
YeCKMX PacCMOTPEHUSAX MBI Oy ileM NPearnoarath, 4To 3T BHIIOJIHSIETCS.
OnHaKO Ha NpPaKTHKe ynoOHee OCTaBIATb GOPMYJy COKpalleHHOH U
NPUMEHATb NPUBENEHHBIN Bplllle NMOJNHLIA CIMCOK MCTHMHHOCTHBIX Tab-
nul. Hampumep, nposepka Toro, 4ro

tDPpVI=.PEIEMD]

SIBJISIETCSl TaBTOJIOTMel, TPOTeKaeT NpPH MCMHOJIL30BAHUM COKpalleH-
HOHM dopMbl crenyrommum obpasom: ‘

’ tDopvy=, pEJ=EP ¢DOf
tftftt tftttttff
tftfft ttfttffff
tffftt ftttfftff
ttftft ffffffftf

Tenepb Mbl AOKa)KEM CJIEAYIOLIYI0O MeTaTeopemy:
**150. Kajkjas Teopema ucumcienust P, siBiserca TaBTOJIOrHEH.

Joxasameavcmeo. JloKa)kem BHayvajie Cleyloiyr nemmy: Ecau
a, a,, ..., a, b — nonapHo pasaudinsle nepemeHHbvle, cpedu Komopsix
UMeromcesa 6ce nepemMeHHble, 6x00Aujle 8 A, U 6ce nepemeHHble, 6X00AljUe
6B, u ecau 048 3HAUeHUIl @y, dg, - - -, Ay, @ NEPEMEHHBIX 81, 85, . .., &, D
dopmyaa B npunumaem 3Hauerue b, a 3navenuem SBHA| sgasemcs c,
mo 3uaueHuem A 047 3Ha4eHUll a,, dy, . . ., Oy, b NEPEMEHHBIX A4, Ay, . . .
««., &, b Gyoem c.

Jlemma oueBHHA, ecld A COCTOMT M3 ORHOTO cuMBoja. Jlanee Mbl
NpUMeHsieM MaTeMaTHUeCKYI0 HHAYKLHUI 110 00IeMy uuciy BXOXKfe-
Huit cumBosla = B A. Eciu A ecTb A, D A,, 70 SEA| ectb SpA|D

8A,|. Tlpennmono)kum, 4To ANs 3HaveHuit a, 4y, . . ., 4,, @ NEpEMeH-
HHIX a,, @, ..., &, b 3HaueHuem B sBisercs b, 3Hauexuem SR A| siB-
JseTcs ¢, 3HauyeHneM ShA, | siBJIsieTcsl ¢, i 3HaueHueM SpA,| SBIISETCS C,.
Torna ¢ ects f, ecnu ¢, ecThb t U ¢, ecThb f, ¥ ¢ ecThb t BO BCEX OCTANbHBIX
cnyvasix. 1o MpeanmosioXKeHMI0 MHAYKLMH, Mbl HMeeM JUIs 3HaueHHi
&, @, ... @, b NepeMeHHHIX a,, &, ..., 8,, b 3HaueHue ¢, s A,
M 3HaueHWe ¢, MJs1 A,; CllefloBaTeNlbHO, 3HaueHuem A sBisiercs f,
€CNIM ¢, eCTh t W ¢, eCTh f; BO BCeX OCTAJbHBIX CJyyasix 3HaueHueM A
ABNIsleTCs1 t; Takum 0Gpas3oM, BO BCeX CIIyuasx 3HaueHuem A OyneT c.
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YiBep)KieHHe JeMMBI TI0JIyYaeTcsl TeNeph MATEMaTHYECKOR MHIYK-
mueil. s npasuna 0oAcTaHoBKY *101 Mbl cpasy mojiyyaem U3 JIEMMBI,
yTo eCM 3aKiwoyenue SRA| mpuHUMaeT 3HaueHue f JNs1 HEKOTOPOi
CHCTEMBbI 3HaYeHU NepeMeHHBbIX, TO AJIsA HEKOTOPOH cUCTeMBl 3HaUeHU R
nepeMeHHBIX TMOCBUIKA A TalOKe J0JDKHA NPUHUMATh 3HauyeHue f.
TTosromy eciu B *101 moceiyika A ABJIsIeTCs TaBTONOTUEH, TO ¥ 3aKJIIO-
yende SHA| MODKHO OBITH TaBTOJIOTHEH.

st npaBuna mooyc norerc, *100, eciu Manast MOCKHIJIKA A ABIAETCS
TapTOJIOTHel, a 3aKiwueHHe B TNpuHMMaeT 3HaueHue f I KaKOM-
160 CHCTeMb 3HaueHUii NepeMeHHBIX (Bxofsauwx B A u B), To u3
onpejesieHUsi 3HayeHusi NMI-GOPMYJIbI HENOCPEJCTBEHHO CJIEAYeT, UTO
IJIS1 TOH >Ke CHCTeMB! 3HauYeHuit nepemeHHBIX 60JbInas nocelnka ADB
npuHumaeT 3HaueHue f. [Toaromy ecin B *100 06e MOCHUIKU ABJISAOTCA
TaBTOJIOTUSIMU, TO M 3aKJII0YEHUE NOJDKHO OLITH TaBTOJIOTHEH.

Taxkum 06pa3om, Mbl NOKasajiM, uTo 00a MpaBujia BBIBOJAA HCYHC-
Nesust P; COXpaHSIIOT TaBTOJIOTMIO B TOM CMBICJIE, UTO €CJIH MOCBIJIKa
(MU TOCBIJIKK ) SIBJISIETCS TABTOJIOTHEH, TO M 3aKJIIOUEHHEe—TaBTOJIOTUSI.
Mbl mpefocTaBisieM YMTaTeslo MPOBEPUTb, UTO TPU AKCHOMBbI UCYHC-
neHusi P, siBnsworcs Ttapronorusmu. M3 aroro cienyer merareopema
**150.

*151. Mycts B — nn-gopmyna ucyuciaenust Py, nycrs a,, a,, .. ., 2, —
TIOTIApHO pas3yInyHble NepeMEHHBIe, CPe/ii KOTOPBIX MMEITCsI BCe
nepemeHHble, BXoAdmue B B, v nycrh a4, a,, ..., @, — UCTHH-

HOCTHbIe 3HaueHus. Ilycts, nanee, A; ectb 6o a;, nubo a; > f,
B 3aBUCHUMOCTH OT TOro, siBnsercst nu a; t unm f, u nycrte B’

ectb B wiu B 2D f B 3aBUCHMOCTH 0T TOTO, ABNsieTCs Ju t unn f :

3HayeHueM B 1151 3HaueHu# a4, @,, . . ., @, IEPEMEHHLIX ,, &y, . . .
..., a, Torgpa A, A,, ..., A, B

Jns toro, urofwl goKasaTh, UToO
n AL A, .. A B,
Mbl TIPMMEHSIOM MAaTeMaTUYECKYH0 HHAYKIHMIO M0 YHCIY BXOXKAeHHH

cumBojia D B dopmyay B.
Ecau B B Her BXO)KJeHuit 3Haka 2, 70 B ectb nubo f, nubo oaua

M3 TepeMeHHbIX a;. B Tom ciyuae, xorpa B ectb f, B’ ecTb fDf H, -
cnefoBatesbHo, (1) TMOJyyaeTcsi MOACTAHOBKOW B COOTBETCTBYHOMWMHA
BapuaHT Teopemsl T120. B Tom cnyuae, xorna B ecto a;, B’ coBnajaer :
¢ nn-popmyaoit A; ¥ MBI JIeTKO mojtyuaem (1), TAK KaK JOKa3aTelIbCTBO
B’ us rumnores A,, A,, . . ., A, COCTOMT U3 eAMHCTBEHHO} NN-Gopmy b B'.

[Mpearnono)kum Temepb, uTo B CONEP)KUT BXOXKJIEHUS 3HAKa . :
Torpa B umeer Bup B, D B,. Vimeem, 10 NpeooKeHHI0 HHAYKLAH, |

) A, A, .., A B
(3) Ali Any' AR An }_ Bé’
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rae By ectb nubo B,, nu6o B, D f, B 3aBUCHMOCTH OT TOTO, HPHHHU-
maeT Jjiu B, sHauenue t wnu f ans sHauenuit q,, q,, ..., a, NepeMeH-
HBIX @3, &, . . ., &,, a B; ectb 1u60 B,, nubo B, D f, B 3aBUCUMOCTH OT
TOT0, NpUHUMAET Jn B, sHauenue t unm f nns sHaveHuit a,, a, ..., @,
nepeMeHHBIX a;, a,, ..., &,. Eciu B; ectb B,, 10 B’ ectb B, DB, K
(1) monyyaercst u3 (3) 0JICTAHOBKOH B COOTBeTCTBYOIMit BapuanT 1102
¥ 00 M00yc noxerc. Ecna B] ectb B, D f, mbl BHOBbL nosyuaeM, yto B’
ectb B, DB,, u (1) monyyaercss u3 (2) npumMeHeHHEM MOACTAHOBKH
B COOTBETCTBYIOWMIA BapuaHT 1123 u mo0yc noHenc. Ocraercsi TOJILKO
TOT Cjlyyail, Korna B; ecte B, u B; ectb B, D, a B aT0oM Ciyuae B’
umeer BUA B, DB, D f u (1) monyuaercst us (2) u (3) noacTaHoBKOH
B COOTBETCTBYIoWMA BapuaHT 1140 M HBYKpAaTHBIM NpMMeHeHHEeM
MO0YC noHeHc.

Taxkum oOpasom, merateopema *151 foKasaHa MOCPEACTBOM MaTe-
MaTHYeCKOH HHAYKUHU.

10 0Ka3aTeNbCTBO *151 3(dEeKTUBHO B TOM CMBICNIE, UTO OHO
naer 3GGEeKTHBHBIA MeTOJ MJIS HAaXOXKAEHMsl J0KasaTenbcTBa B’ M3
runotes Ay, A,, ..., A,. Eciu B He comep)XuT BXOXKIeHUM 3HaKa =,
TO Tpefyemoe J0KasaTenbCTBO NpPsMO yKasaHo. Ecium B copmepikut
BXOXXAEHHS] 3HaKa 2D, TO B JOKA3aATEJILCTBE NPSAMO faeTcs 3eKTuBr-
HOe CBeJ¢HHE MpobJieMbl HAXO)KAEHUST N0KasaTenbCTBa B’ M3 rumores
A, A, ..., A, K 1ByM npo0JieMaM HaxO)KIEHUS JOKa3aTeabCTB Bj
u B; u3 runotes A, A,, ..., A,; Ta )Ke camasi peyKIusl PUMEHsIeTCs
3aTeM K JBYM HOCJIeJHUM NpoOseMaM U T. [i.; MOCJIe KOHEUHOro YucJia
NOBTOPEHMH NPOLECC CBEJEHUs] AO0JHKEH OKOHUMTLCS, NaB dddeKTHB-
HOe J0Ka3aTesJbCTBO GopmyJinl B u3 rumores Ay, A, ..., A,.

Mul goxa)kem Temepb MeTaTeopeMmy, oGpaTHY K **150 u Toxke
30 deKTUBHYIO.

*152. Ecnm B — rasrosiorusi, To | B.

Hoxasamenscmso. TIycth a,, a,, . . ., a8, — NePEMEHHBIE, BXOJSIMeE
B hopmysy B, u ANl IpOM3BOJILHOM CUCTeMBbl 3HAYeHHUH 4y, as, . . ., 4,
NePEMEHHBIX &,, &,, . . ., @, OYCTb A;, Ay, .. ., A, — Te Ke QOPMYJIHI,

urto ¥ B *151. dopmyna B’ us *151 coBnajaer ¢ B, Tak xak B — Tas-
ToJnorusi. [losromy mo *151

A, A, ..., A, -B.

910 umeeT MecTo MpH JMOGOM BLIGOPE SHAUCHUS Ay, T. €. HE3ABUCHMO
OT Toro, siBnsieTcst 1M a, t uau f. Tosromy MBI MMeeM Kak

Al’ Az, e . 0y An_1, an:f I_B’

TaK u

A, A, ..., A,_, a, -B.
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Ilo Teopeme JCAYKHLHH HMEEM
Ap A27 LR An—l }—anDjDB’
A, A, ..., A, 3,DB.

CnenoBaTesbHO, HCIOJb3Y sl IOACTAHOBKY B COOTBETCTBYIOLIMA BapUaHT
TeopeMbl T 142 ¥ ABaXK/Abl KCHOAL3YSA MOOYC NOHEHC, NOJydaeM

Ay A, ..., A, B

Mbl 37MMHHMPOBa’iW, TaKuM oOpasom, rumortesy A,. Ilosropsis
TOT )Ke MpOLECC, Mbl MOYKEM DJIMMHHHDOBATbL I'MIOTe3y A, ; U T.[.,
IoKa He OYAyT 3JMMHHMPOBAHBI BCe THIOTe3bl 1*2. B KOHUE KOHLOB
MH HOJy4YuM H B.

I1po6aema paspeuenus B JIOTUCTHYECKOH cuCTeMe — 3T0 Mpobiema
Haxo)KAeHus: 3QQeKTUBHON npoueaypsl, WK ajropuT™Ma, TaK Hasbl-
BaeMOM npoyedypbl paspewleHus WNA pazpewarouweil npoyedypul,
¢ HOMOIbI0O KOTOPON OTHOCUTENILHO JI000# NN-GOpMYJIbl UCYUCTICHHUS
MO)KHO PelIUTD, SIBJISIETCS JIM OHa TeOPEMOM WJIM HET (M eCJIM SIBJISIeTCS
TeOpeMOil, TO HalTH ee J0KA3aTeJbCTBO 189),

OnucanHas B Havajle aToro maparpada spdeKTHBHAsE MpoLEAypa
pacro3HaBaHus TaBTOJOTUK BMecTe C 9(peKTUBHBIMM 10KA3ATEILCTBA-
Mu MeTaTeopem **150 u *152 cocraBisiloT pelieHue MpoGiemMbl paspe-
1IeHKs] B JIOTHCTMYECKOH cucreme Pj.

9T0 pellieHHe HpobyeMsl paspelleHHs MCYHCIeHHUsT P; He 3aBUCHUT OT KaKoif-
1160 KOHKpPeTHOM HHTepIpeTalyy Hcuucienus P,. SIBisisich 10 CYIIECTBY YUCTO
CHHTAKCHYeCKMM, OHO MOXKeT ORITb HCNO0Jb30BaHO HPH N0GoH HMHTEpHpETAUHH
HCUMCJIeHHs1 P; MM Jja)ke TOTAA, KOTAA He NMpPUHATO BooOlle HUKaKol UHTepmpe-
TalKH.

IpoGnemy paspellieHHsI B 3TOM CMbIcie Mbl Oyziem Gosiee MOAPOOHO Ha3bLIBATH
npobaemoii paspewenus 04 doxazyemocmu B JIOTHCTHYECKOH CHCTeMe MM B Gop-
MaJIM30BAHHOM SI3bIKe, T0JIYUEHHOM HHTE PIIPETHPOBAHHEM JIOTUCTUYECKOH CHCTEMBI.

B ciyyae (GOpMaJIM30BAHHOTO A3HIKA CYIIECTBYET TAKIKe CEMAHMUYECKAA
npobaema paspetienus, KaK Mbl 0yieM ee Ha3blBATb, 4 UMEHHO IPofJeMa HaXO0X-
AeHus 3¢ dPexTUBHON MPOLeAyPbl PACIO3HABAHUS, SIBJISIETCS JIH HEKOTOPOE POUS-
BOJIbHOE TPeANIo)KeHHe MCTUHHBIM B ceMaHTHuecKoM cmeicnie (§§ 04, 09) u sBis-

eTCsl JIM HeKOTOPasi NPOM3BOJIbHASI NMPONO3ULHOHAIbHAS q)opma UCTUHHOH ISt

Bcex 3HAaueHHil ee MepeMeHHbIX18Y), Ilnst GOPMANH30BAHHOIO SI3HIKA, [IOJIYYAEMOTO
¢ MOMOILBI) TJIABHOM MHTePNpeTalUH HcuuciieHus P,, cemaHTHyecKasi npobiema
paspeleHHUs1 TPHBMAJIbHA, TaK KaK TpeOyemasi addexrHBHas mpoueaypa npsmo
AaeTcs CeMaHTHYeCKMMH mpaBunamM koHua § 10. OaHaxo 3Ta TPUBHAJILHOCTH
ceMaBTHuecKoM NpoGiembl paspellleHMsi HHKoMM 00pasoM He HMMeeT MecTa Ans
MPOU3BOJILHLHIX (POPMAIH30BAHHEIX SI3BIKOB, TaK KAaK cojepykalleecss B CeMaHTH-
YecKUX MpPaBMJIAX oNpeflelieHHe MCTHHBI YacTo ObiBaeT HEdG(MEKTHBHHIM.

TIpoGiema paspewieHMsT JUisl LOKA3yeMOCTH He SIBASIETCS, KAK MBl BHIeJH,
TPHBHAJLHON Ja)Ke B OTHOCUTENLHO TPOCTOM Clyyae cHcTeMHl Py,

BBupy Toro, yro mnpogjema paspemieHdst ucyucieHust P, peweHa,
Het GoJiee HEOOXOAMMOCTH [aBaTh sIBHBIE J0KA3aTeJIbCTBA OTAEJbHBIX
Teopem u3 P;. Besikuii pas, Korga Ham NoHajgo0UTCST HEKOTOPast Teo-
pema u3 P,, Ham Gy/leT 10CTATOYHO NPOCTO BBHINHMCATL €€, MPEL0CTaBUB

15. Tasmoaoeuu, npobaema paspeuteHus 95

—

yutaTes0 yOeIUTLCS B TOM, UTO OHA SIBJISIETCS TABTOJOTHEH, M IpUMe-
gssl NPOLEAYPY, YKasaHHYX B [l0KasaTejbCTBaX MeTaTeopem *152
u *151, HaliTK oTCI0fa ee Jl0KA3aTesbcTBO. OCHOBBIBASICh HA 9TOM, MBI
ceifyac jl00aBUM, B YaCTHOCTH, CJIEAYIOLIME IATh TeOpeM UCUUCIeHUs P;y:

+153. tDp=p.

t154. ~ A~ p=p.

+155. p=q¢D_¢=p.

+156. p=¢D.pDy.

1157. p=¢D . (=rD,p=r.

1154 aABnsieTcsA noAnbim 3aK0HOM 060iino20 ompuyanusa (Cp. UpHU-
meuanue 163). 1153 aBnsercs 3anonom kommymamusHocmu (marme-
puabhoi) Ixeusasenmuocmu, a +157 ecme 3akon mpansumugrocmu
(MamepuaabHOIT) IKELEAACHMHOCTIU.

JIoKasaTeJbCTBO MeTaTeopeM HCYMCIeHHUSI P; Toxke wacto oGer-
YaeTCsi pelleHHeM NPoGjeMbl paspelieHust. ITO BEpHO, Hampumep,
B ClleflyloLlleM clyyae:

*158. Eciu B mostyuaercst u3 A mojctaHoBKoit N BMECTO OHOTO WIIH
HECKOJIbKUX BXOJeHud M B A (He 00s3aTelbHO BMECTO BCeX
Bxo)KieHuii M B A) u ec;im -M=N, o - A=B.

Hoxazamenvcmeo. Tlycto a,, a,, ..., @, OyleT HOJHBIM NepeyHeM
nepeMeHHbIX, BXOAsiuX B A u B Bmecre. Tak kaxk M= N — Teopema,
TO 3TO TaBTONOrMs. [109TOMY, KAK BHUAHO M3 MCTHHHOCTHON TaGJIMLbL
11 =, M u N umMeloT 0JJHO M TO )Ke 3HaYeHHe JJIs1 BCAKOI CHCTeMBI
3HAUeHU| TepeMeHHBIX a;, @,, ..., a,. TaK Kak B nosyueno u3 A
N0/JCTaHOBKOK N BMECTO HEKOTOPHIX BXO)KIeHuit M, To OTCIOfa cle-
Ayet, 40 A ¥ B NIpUHKUMAIOT OJHO M TO YKe 3HaueHHe JJIsi BCAKOH Cu-
CTeMbl 3HAYEHMH IEPEMEHHBIX &), 8y, ..., @, (MBI IPEIOCTABJISIEM UH-
TaTeJl0 NpOBefleHMe JieTaslell JI0KasaTeIbCTBA METOIOM MaTeMaTH-
UECKOM MHAYKUHMH II0 YUCIIY BXOXAEHWI 3HaKA 2D B A ¢ KCHO0JIb30-
BanueMm pesyJibTatoB ynpakdenusi 12.1). B cuny ucTuHHOCTHOH TA0-
JHOBl AJIST = M3 3TOTO CllefyeT, uto A =B sBiasieTCss TaBTOJIOTHeH.
Orciona mo *152 monyyaem | A=B.

B KauecrBe CJleICTBUSI MMEEM TaKHKe:

ES v

159. Ecin B monyuaetcst u3 A MO/ICTaHOBKOM N BMeCTO OJHOIO
UM HECKOJbKUX BXO)KAenud M B A (He 00s3aTelbHO BMECTO
Bcex BXOKJeHud M B A), ecniu WM=N wu + A, to B.

(I1pasuno nodcmarnoouHOCMU 3KBUEANEHMHOCTILL.)
Hoxasamenscmgo. Tlo *158 umeem | A = B. [Mo3ToMy ¢ MOMOLIBIO

156, nmopcranosku u modyc nowenc monmyuaem - A B. Taxk Kak
» TO elle OJHO IPUMEHEHHE MOOYC noHeHc paer H B,
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VnpaxHennst K § 15
15.0. [IpoBepbTe Clejylollde TaBTONOIUM:

(1) Nn-gpopmysn us 14.4 u 14.5.
(2) Nn-gopmyna us 14.6. :
@) pgDro,p>D. 92T (3akon gviHecenus.)
(@) [pD.gDr1D,. DT (3arxon sHecenus.)
G) [pDqlpDr1D. PO (3akon Komnosuyuu.)
6) pDgD,~gD~p. (3axon KoHmpanosuyuu.)

== L(= i gHocmu
Np=g=_, (=D (IToanblli 3aK0H KOMMYymamu
M p=I=.4=0 IKBUBAAEHMHOCTUL.)

(8) 3aKoH TPaH3MTMBHOCTH IKBUBAJIEHTHOCTH, 1157.
9) ~_p~p. (3axon npomueopedus.)
(10) py ~p. (3aron UCKAOUEHHO20 Mpembezo.)

15.1. LIS KayKoit M3 CIeYIOIKMX NN-GopMyJl ONpefiesiuTe, sBis-
eTCsl JIA OHA TaBTOJIOTHE WM MPOTHUBOPEUHEM MJIA HE SIBJIETCST HH -
TeM, HU Jpyrum: :

() pDroro, p>2¢oOT
) pD¢DrDs|D,pDro,. 925
@ IDfD.12[DF
@) p=q=pvi=~pv~(
15.2. Iloxakute, uto ecnu B mosyuaercst u3 A mopcTaHoBo# N

BMECTO OJIHOTO MIIA HECKOJbKHX BXOXKHenuid M B A (He_(_>6;13aTean0_.;
BMECTO Bcex Bxoaenuid M B A), To WFM=ND, A=B.

15.3. Taitre noxasaTenbcTsa Teopem T154 m 1156 B cTHIe § 14,{3’
He HMCIONb3ys METOA0B MiM pesyibTaros § 15.

15.4. Myl rosopum, uto nn-hopmyia B, comepkamiasi n pasiud-,
HBIX TePEMEHHBIX, HAXONUTCSA B UMNAUKAMUEHOU HOpMAALHOU fopme,’
ecJIM BLIIOJIHEH! criefytomue yciosusi: (i) B umeer 8unC, D €D, - .-
C,.Df; (i) kaxmaa € (=12, ..., m) umeer Bpmlcizl:a.x

i ces C Dy (i) xaxpoe Cy(i=1,2, ..., mk=12,. .l;f
cey n5 ectb JmM6o by, nu6o ~ by, THe b, ecTh k- nep.eN}eHHaﬂ .
andaBuTHOM nOpsifike nepemenHux (§ 10), Bxopswmas B B; (iv) ang-
uefenTel C; BCe pasNMuHBl M YHOPSAMOYEHBI TaK, UTO €CIU Lig,
Cy, - -+ Ciz_p coBmajant ¢ €y, Cy, ..., Ci—n coome’rcmem&,f
a Ciy, ectb b, u Cy, ecTb A~ by, T0 i < j. Tlokakute, 4T0 AJS1 BCAK ﬂ‘-
nn-popmyssl A CylIeCTBYeT  €HMHCTBEHHAs coomem’myxom:) :
nn-popmyna B (umnauxamusnan HOpMaAbHAR gopma Gopmy bl

§
¥
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TaKas, Uro B HaXojuTCs B MMIUIMKATHBHOW HOpMannbHOH dopme,
kai0e €; COJIEPHKUT Te HKe TepeMeHHble, yTo M A, U, HaKOHel, | A=
B. (Mcnosb3ysi 3Hauenuss JaHHON HOI-Gopmyssl A s pasjMyHBIX
cHCTeM 3HAYEHMii ee NepeMeHHbIX, Onpesiesiute popmyay B Tak, 4ToOH
popmysia A= B Oblia TaBTOJIOTHEL.)

KaxoBa MMIIMKATMBHAsA HOpMasbHasi (OpMa TaBTOJNOTMY, COAEp-
y)Kaledt n pasiuyHbIX NMEPEMEHHBIX by, by, ..., b, U He cofepkaueit
Jpyrux mepemeHHBIX? [IpoTuBOpeuMsi, comepyKaiero Te e camble
NepPEMEHHBIE M HE COMIEPHKAINero APYTHUX [epeMeHHBIX?

KaKoBbl  BO3MOXKHBIE ~ MMIUIMKATHBHLIE HOPMaJlbHblE  (POPMBI
ni-pOopMyJibi, He cojiep)kamielil mepemeHHbx? In-Gopmyiisl, coxepia-
uleit ToUHO oxHy repeMmennyio? ITn-Gopmynsl, comepikameil TOUHO
ABe (Pa3JIMYHBIX) MepeMEHHBIX?

15.5. Tloxka)kure, uT0 P; — KOMMYTAaTHBHOE KOJIbLO, B KOTOPOM
poJib PABEHCTBA MIPAET SKBUBAJEHTHOCTb McuucIenust P, poJib
CJI0KEHUS] WIpaeT aHTUIKBUBAJEHTHOCTb WCUMCIIeHHsT P; ¥ poJjib
YMHOYKEHHUS] —- KOH'BIOKUUA UCYUCIIEHHUS] P;, B TOM CMEBICJIE, YTO TaB-
TOJIOTHUSIMU M TIOTOMY TeOpeMaMu B P, SIBJISIIOTCS CJIeYIOIUe aHaJIOrH
OCHOBHBIX COOTHOLUEHHH, MJIM 3aKOHOB, KOJIbLA:

prEI=.9%kDp; Pq=qp;
PElgEN=..pEIE" plgrl = pygr,
PEI=rC 9=, pET; plasErI=. pe=Epr.

OnpenenuTe KONbLEBOE BbIUMTaHME (CM. TpeTuil U3 NpPHMBeJeHHBIX
Bbllle 3aKOHOB). OmpejenuTe Tar)Ke HYJb U eIMHHULY KOJIbIIA.

15.6. IpoBepus TaBTOMOT MK
PEP=]
pPP=r,

NOKa)KuTe, ut0 P; SABJSETCS, B TaKOM »Ke CMbICie, yJIeBbIM KOJb-
1HOM 185)

15.7. B aHanoruuHOM CMbICJIE HOKAXKHTE, UTO HCYMCIeHHE P,
€CTh 0yJIEBO KOJILLO C 9KBHBAJIEHTHOCTBIO B KauecTBe KOJILLEBOTO
PaBEHCTBA, C 9KBMBAJIEHTHOCTBLIO JKe B KauecTBe KOJIBLEBOTO CJIOYKEHHUSI
W M3 BIOHKIMEH B KaueCTBe KOJIbLEBOTO yMHOKeHHs. Ompejnenure
KOJIbHeBoe BhIUMTAaHME, a TAK)Ke HYJIb M eIHHHULY KOJIbLa 188,

15.8. B ananoruunom cmbicsie P, siBnsiercst Taroke 6yJeBoit anref-
DO, onsATL ¢ SKBUBAJIEHTHOCTHIO B KaueCTBE PABEHCTBA M C {U3'BIOHK-
UMel 1 KOHBIOHKUMEH B KayecTBe OYJEBBHIX CYMMBI M MPOU3BENCHHS
CooTBeTcTBEHHO 187, [IpoBepbTe TaBTOJIOTUH, 3aKJIOUEHHDIE B CJIEAYI0-
WX TOJIOKEHUSIX: NOAHbIUL 3aKOH OUCMPUGYMUEHOCMU KOHBIOHKYUL
OMHOCUMeAbHO — OUSBIOHKYUU; NOAHBUI  3aKOH  OucmpubymusHocmiL
7 2007
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OU3BIOHKY UL OMHOCUIMEAbHO KOHBIOHKYUU; IBA 3aKOHA NO2AOUJEHUA —
pPvPI=Dp, plp v qI=0p,
¥ nBa 3akoHa Oe Nopeana 189 —

15.9. B pasnuyHBIX HCCJEJ0BAHUAX II0 TPAgWLIMOHHOH JIOTHKE paccMaTpH-
BAKOTCS ONPefeNeHHOTo POAA BBIBOJBI, M3BeCTHBIE 104 HA3BAHMEM IUIOTETH-
YeCKMX CHJIOTH3MOB, AH3DBIOHKTHBHBIX CHJUIOrM3MOB H AuneMM. OHH dopmysin-
pyloTCsi CJIOBECHO U colepHraT®);

I'unoTeTHYeCKUI CUILJIOTH3M

Mooyc nonerc: Ecii A, To B. A. CrenosaresnbHo, B.
Mooyc moaaenc: Ecin A, To B. He B. CnenoBaresnbHo, He A,

JIM3BIOHKTUBHBIH CHIIJIOTH3M

Modyc moaaendo nownerc: A MM B. He A. CnenoBatenbHo, B.
Modyc nowe..0o moasenc: A nnu B. A. CnenoBaTenbHo, He B.

Hunemma
Ipocmas xoHcmpykmusnas: Eci A, To C. Ecou B, 10 C. A wm B. Creznosa-
TenbHO, C.
Ipocmas ducmpyxmuenas: Ecin A, 1o B. Ecnu A, to C. He B unmu ne C. Crneno-
BaTeJbHO, He A.
Caoncran worcmpyxmuenas; Ecin A, To B, Ecnn C, 1o D. A wnu C. Cnenosa-
TeabHo, B nman D.
Cromcnasn Oucmpyxmusnas: Eciau A, to B. Ecnn C, To D. He B unn He D. Cie-
RoBaTenbHo, He A unu He C
Bmecto 6yxB A, B, C, D 3gecb MO)KHO NOACTABJIATb MPEITOXKEHHA 190)
B [eUCTBUTENBHOCTH Mbl HOJDKHBI ObUTM GBI HCIOJIL30BATH JKHDHbIE rpe4yeckue
GyKBbI (B COOTBETCTBHH C COTJIAILIEHNEM § 08), ecnv OBl TOJILKO Y HAC UMeJICS KaKoh-
K60 oMnpeeNleHHbl A3LIK MePBOH CTYMEHM, K KOTOPOMY HX MOXKHO 6b10 O .
OTHecTH. Cpelld aBTOPOB HEKOTODHE CTHOPSIT APY € ADYIOM, a HEKOTOpble HE .
BLICKASBIBAIOTCS [OCTATOUHO sICHO M0 BOHPOCY O TOM, (2) 03HAYaloT JiM CJ0Ba ;
,eCIH ..., TO ...” MaTepH JIbHYI HMIUIMKALHIO HIH Kakol-nmu6o HHON BHA
UMILTMKALWMHE, H (D) 03HA4aeT M CJOBO ,,MIH” DPasAe/UTeNbHYI0 M Hepasje- -
JIMTenbHylo AnaboHKuUMIO. (Cp. § 05.) :
(1) B mpeanono><eHuWH, 4To ,,eCiM..., TO.. >’ o3HayaeT MaTepHallbHYIO !
HMNAMKALUMIO, a ,,MJN” 03HauaeT Da3[eNUTe]bHYI0 IH3BIOHKLNIO, ocHogHOU *
npuxyun, Hanpumep, MPOCTOH MMCTPYKTUBHO} MJEMME! MOXXHO BbIPa3HUTH TaK:

PDID,., DrD.~qE~TDNVD

B Tex >Xe MPEIIOIO)KeHHSX 3alHLIKTe aHAJOTHYHBIM 06pa3om OCHOBHHIE MPHH-
LMOBl KaXIOT0 M3 NMepeuMcieHHHX THIOB BuBoaa. ITpoBepbTe Ka}JBIH U3 3THX |
THIIOB BBLIBOAA, BBHISICHSIS, SIBJIsieTCsl AN ero OCHOBHOM NMPUHIMI TABTOJIOTHe MNH :
Her. (HOns1 Toro yToObl COKPAaTHTb paboTy, HCHoJb3yiTe, KOHEYHO, TAe TOJIBKO
BO3MO)KHO, M3BeCTHbIe TeopeMb U3 P,.) .

(2) TlepenuummMTe OCHOBHBbe NPUHLMMLI Ka>KAQr0 M3 TUIIOB BHIBOAA B IIpeA-
NOJIOXKEHHH, YTO ,,eCAH ... TO...” 03HayaeT MaTepHAJIbHYIO HMILIUKALHIO, ¢
a ,,Unu’’ 03HAudeT HePasfeNUTeNIbHYI [AMIBIOHKUMIO; BHIIOJIHATE TAKYI0 JKE, -
KAaK M Bbillle, IPOBepKy).

15.10. Korma Canuo TTaHca 6nin ryGepHatopom Bapatapuu, emy MPHILITOCh

pewaTb cnefyouHil Bonpoc. Hekoe moMecTbe pasaensiiock Ha ABe 4acTH pexoi, :
yepea KOTOPYIO ObUI TIPOJIOYKEH MOCT. Bnajeliell MOMeCTbst yCTaHOBHJ Ha OnHOM

H
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CTOPOHE MOCTa BHCENHIly M H3JaJl 3aKO0H, IIQ KOTOPOMY Ka>KIBIH >KeJanlui

g;l?:xh;rfiercl?mmgg};oi%%meﬂ Obl1 BHAYAJe MO MPUCSITOH MOKA3aTh, KyZa OH ueT U
; HJI NIPABAy, €ro CJIeR0BAN0 HPOMNYCTUTH G
eCIIPENSITCTBEHHO;
€CJIH Ke OH JITAJI U 3aTeM NPOXOJHJI Yepe3 M y !
OCT, TO OH J0JDKeH GBI GBITH Hemeq~
JieHHO TmoBeweH. OAHAXKIB K TIPOTHBONOJIOXKHOMY OT BMCEJHUBI KOHILY Mog':l‘xa
ggﬁ(;mne;xB:g:;;e; H B OTBET HA TpeboBaHUe MPUCATHYTL HoKasan: ,,51 HAY, YTOOH
M Ha TOH BHCeauue”, — U BCJed 32 T : )
S Al pacioam Ha Toil B s €M IIpoulesl Yepe3 MoOCT.
, eH 1y ObITb TOBeleH 3TOT YesIoB
T ek, Obl e
Ha paccmoTpeHHe Canuo IlaHchl, KOTOPBI oOCYyINeCTBISLI nposo’cyzme Bpgﬁg

MeCTHOCTH U 6])”[ 06H3aH KOHEYHO, CJ y -
€A0BaTh T
) y 3¢ T Sak()HaM, CT2HOBJIEHHBIM BJIa

o (I)}{y({;l;nlgg e?(’ lg, }fm;pKOHCTaHTbl, Br;lpamaxoume COOTBETCTBEHHO CY>KAEHUS
, OM HJAET PeYb) IEPeXOAHT MOCT, UTO )
> OH TOBelleH
BUCEJIHLIE, YTO NMPHCATa ero BepHa U YTO 3aKOH BHITIOJHEH. l/lé:nonbsyﬁrre (Dop;yn}:xz}
ggixioﬁgonoauuuoﬂanbﬂoro HCUMCTIEHUS], COMEPXNAIINYI0 3TH MPOMO3HIHOHAID
TAaHTHl M HPONO3HIHMOHAJIbHEIE IepeM e
eHHBble. Torga ucxomHbl
ngpasﬂ'rcz CJICRYIOIHMMH Tpemst Mn-Qopmyniamu: R = PQ,P, S =) AQ f‘-‘-‘lllflfbi;e
g b?emz'gt;gél 4yTOQ Iéplfl 3a6MeHe TpeTbeH Mi-popmysel Ha ST P ~I}Dﬁ ucxou'
e He ObliM OB B MOJTHOI Mepe NepenaHsl X -
TAK KaK MB JOJDKHBI TIpef-
MOJIO)KHTb, YTO II0BelleHHe HEeBUHOBHOI'O $IB , P
M JISIETCS TAKHUM Xe Ha -
KOH2, KaK M GeCrpersirCTBeHHLIH IPONyCK BHHOBHOTO.) pymiertien sa
IIpoBepbTe TaBTOJOIHIO

r=EpD.p D sDUEp~rD s

H 3aTeM € MOMOIUBI0 MOJCTAHOBKH H
MOOYC NOHEHC TIOKAXKH
Yyae 3aKOH He MOJ>KET ObITH BLITIQJIHEH, Y 76 4TO B AanHom ciy-

. Hﬁié HyansHoers (mBoiicTBenHocTs). Ilpouece ayammsauum yno06HO
Kgmp S:T; xégoécBexlxg;%)ggmygaMlecmﬁnemm P,, a K BblpakeHusim,
T — SIBJISIIOTCA  COKpAILEHHUSIM
g}r}lﬁ:gxy;ﬂngt;gnenm P; (onnaxo 6e3 nponycka cKoGOK). pﬂ;ﬁm (uml:ll
o pr Hanue) TAKOTO BBIPA)KEHUS MOJIYYaeTCs1 0AHOBPEMEHHO
sameon }}gmnoﬁ npgyra Bcex OYKB ! u f, Tie Obl OHM HH BCTpEYAJIUCH,
i =14M C/ellyOIHX Nap CBASOK: D v Cf, M3 bIOHKIHH
oLy _N_‘,em?, Cud, v u| Cumon (cBsizKa) ~ npu
AR TCsI M Ha3bIBAETCS] MOITOMY CAMOOYQAAbLHbIM

amoosoucmeennsiM. BYKBL { M [ HasLIBAWOTCSH AyaJamu ApYT
ApyTa niy AyasibHbBIMU XPYT K APYTY. AHAJIOTMYHO — CBSI3KH KOH'BIOHK-
LUt ¥ AM3BIOHKUMA, 2D 1 ¢ 4 T. 1.
Tax, nanpumep, nyasom BuipajkeHust

[lpv D[l =[r v ~ pll
SIBJISIETCS BEIPAXKEHHe

Pl lg v il ELr ~ pll.

JIeH,II;,;JIIﬂPTOr}({) ;{}'{rggm NOYYUTb Ayasa Kaxoif-nuGo nm-gopmynsl Hcymc-

hopan F Iln,e gﬂ o, Tnyganusnponam KaKoe-100 COKpalleHHe YKasaH-

Coxpae B II(IOT ol On-QopMyJIl U 3aTeM BLIIMCATH nn-gpopmyay,

derny. aeHHEM KO 0pOH SIBJISIETCs1 IIOJTyYeHHOe BhIpajkenue. He ucko-

30Ba;{ POJIM COKpAILlEHHOI'0 BLIPAYKEHUS] MOYKET ObITh KCHONb-

- 4 caMa [yanusupyemast Nn-popmya, H B 3TOM CJIyuae Ml nony-
— 20—
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yaeM 2Aaéublil 0yaa 3To#t nm-gopmyibi. Hanpumep, juis n-hopMy Jibt
{1=T1l=F]
[JIABHBIM yasioM sIBJISIETCs MO-GopmyJia

[Pk alcti],
T. e. nn-Gopmya

[(f212lg2 12 A1
HO TAaK Kak Ty >Ke Camyw Nin-Qpopmyy
(i3=Tp=J}

MOKHO COKpAIeHHO BbIPasuTh B Buje [ Cf p], TO OHA HMEET B KauecTse
Ayana Taioke nm-gopmyiy
4D Pl

3a MCIJIOUEHHEM Tex CcJjyyaeB, Korja nn-gopmyJa cOCTOUT U3
OJHOM TepeMeHHOH, IriIaBHbIA yas IJIaBHOTO yala 310l nn-popmyJIsl
He coOBHmajaeT ¢ camoif aroit mm-popmynoil. OnHaKo, pasymeercs,
nn-Gopmysia BCerja sBJISIETCS OJHMM M3 JlyayoB BCAKOTO CBOEro
nyana. M Besakuit gyan pyana HEeKOTOPOH MI-QopmyJibl 9KBHBAJIECHTEH
9Toli nn-gopmysie B cMbiciie ¥160 (cM. HIDKe).

Tlyist TOTO uyTOOBI CBECTH K MUHUMYMY pasHooOpasue pasilMiHbIX
AyanoB OfHOM W ToH jKe NI-(GOpMYJIBL, Mbl 110 BOSMOXCHOCTH pactioJio-
yunn D1—11 1o mapam BSauMHBIX AyaJioB. JTOT0, OAHAKO, HEJb3S
6biI0 cpesqaTe B chayyae D1—3, W MMEHHO 3TU TpHU ONMpeJeJIeHus
ABNSITCS TPUYMHON MOSIBJICHUS DPasUYHBIX JyaJloB ofHON U TOH
ke n-QpopmyJsl. Msyuenne D1-—3 noxaspiBaer, uTo mobbie ABa fAyana
ofHO# ¥ TOH yKe NI-GopMyJIbl MOYKHO NepeBecTd ApYyr B Jpyra cepue
[aroB CJEAYIOMMX YeThpex BUJOB: 3aMeHa MI-4aCTH t>N Ha N,
samena mm-vacTu N Ha £ = N, 3ameHa nn-yacTu ~ ~ N Ha N, samena
nn-uacte N Ha ~ ~ N. C momompio 1153, T154, 1155, *138, 1157
(COBMECTHO € TOJNCTaHOBKOH H MOOYC NOHEHC) Mbl TOJIyuaem OTCIONA,
uTo BCSIKHME JBa Ayaja OJiHOW M ToM rKe NN-GOoPMYJibl SKBUBAJIEHTHEL
B CJEAYIOUIEM CMBICJe:

#160. Ecau B u € — nyanin nn-gopmyns A, To —B=C.

U3 MCTMHHOCTHBIX Tabuuu § 15 BHAHO, YTO MCTUHHOCTHAsH TabauLa
JUIsT O MepexofuT B UCTUHHOCTHYIO Tabjuly AJIs Cf npu B3auMHOM
3ameie Bcex t u f (BO Beex Tpex cronfuax tabiuupr). B NefCTBUTEIIb-
HOCTM NpM B3aumHOU 3amene t u f Tabmuup A 2O ¢t nmepexoasr
NpyT B APyTa; TO )Ke Camoe CIPaBeIJIMBO MO OTHOLIEHMIO K tTabnuuam

1J151 JIA3'BIOHKIIUA ¥ KOH BIOHKLMH, K TabnULaM Ui = U =, K Tabiuuam
st C v P u K Tabauuam s v |, a Tabmuua fas ~ Nepexoput -

pu 3TOM cama B cefs. OTCiola CJIeayeT, 4To Ayas TaBTOI0T Ui ABJIAETCS
npotuopeunem. OTCIOAA B CHJIy WCTMHHOCTHOH TaGiMuel Juls OTpH-
IIaHMsl BHITEKAET CJeflylolasi MeraTeopema:

17, Henpomueopeuugocmo 101

*161. Ecin A u ecim Ay — ayan nn-gopmynst A, T0 |~ A,
(I1punyun oyaasvrocmu.)

Mbul mostyuaem iBa cyieACTBUSA U3 * 161 — TaK Ha3bIBaeMble creyuatb-
Hble NPUHYUNLL 0YAAbHOCTU — € TOMOINBIO CJIEAYIOIMUX TAaBTOJIOTHIA:

1162, ~[pEqlD,.9¢Dp.

1163. ~[pED,p=¢.
YTIOMAHYTHIMH CRefCTBUAMU U3 *161 siBastoTes:

*164. Ecniu = ADB wu ecauw A; u B, — nyanel nn-dopmyn A u B
COOTBETCTBeHHO, TO [ B; D A,. (Cneyuaasnbiil npunyun 0yass-
Hocmu 04A umnauxayuu.)

*165. Ecim - A=B u ecnu A, u B, — payansl COOTBETCTBEHHO
nn-popmyn A u B, 1o A, = B,. (Cneyuassnuii npunyun
0yaabHocmu 0AA 3K6U6ANCHMHOCTILL.)

17. HenpoTvBOpEYHBOCTL

ITonsitie Henpomugopeaugocmu JIOTMCTUYECKOHM CHCTeMBI BO3HHUKAeT H3 Ce-
MAaHTHYECKHUX CO00pPa>KeHUH U COOTBCTCTBYET TPeGOBAHUIO, YTOOHRI HH UTQ SIBJISIIO-
uieecsi JIOrMYeCKH a0CypPAHBIM HIIHM COePXKATellbHO MPOTHBOPEYHBHIM He OBLIO
TeOpeMol, MM uyToObl He CYINeCTBOBAJIO JBYX TeOpeM, U3 KOTODPBIX OAHA SIBJISI-
eTcsl OTPULABMEM ApyToil. OJHAKO MBI XOTHM TaK M3MeHHUTH 3T0O NEPBOHAYAJIBLHO
CeMAHTHYECKOE TIOHATHe, uTOOB MPUAATH eMy CHHTAKCHYECKHH XapaxTep (4 TeM
CaMBIM CleNaTh ero NPHMEHHMMBIM K JIOTHCTHUYeCKOH CHCTeMe He3aBHUCHMO OT UH-
TepHpeTalMH, IMPHHATON AN 9TOH CHUCTEeMBI), ITOT0 MOXKHO H0OMTLCSI, BBOIS
ompejiesieHHe OMHOCUMEeAbHOU HeNnpomueopedleocmu no OMHOWEHUH K 1’<a1<omy-
Jmbo npeobpasoBaHMIo, MePeBOMSIIEMY Ka)KAoe IpPeMJIoXKeHHe WM IPOMO3U-
UMoHanbHyIo (Gopmy A B HpeRJiOKeHHe MM NPONO3ULUOHAIBHYID dopmy A’
1o onpejesieHue (IPUBOHMOE HIDKE) NOJKHO OBITh TAKUM, YTOOBI OTHOCHTENBHAST
HENPOTHBOPEUYHBOCTL CBOAMJIACH K CeMAHTHYECKOMY IIOHSITHIO HEIPOTHBODEYH-
BOCTH NPH UHTePHpeTalMH, KOTOpast fAenaeT A’ oTpuuaHuem A, Wnu MBI Mo)KeM
ONpeleINTE abcoarwmuyrw Henpomusgopeutigocms, TpeGys, uToOb He Bce INpeiio-
YKEHHST ¥ MPONO3UIMOHANBHEIE (OPMBI OBIJIM TeopeMaMU: JUISI HOYTH BCEX CHUCTEM,’
C KOTOPBIMHM HaM NPHAETCS MMETH JeJI0, JIeTKO NMOKa3aTh, YTO €CJH bl MBI uMesH
ABE TEOPEeMBI, OTPHLAKIINE APYT APYTa, TO OBbINIH Obl JOKA3YEMBI BCe NTPENJIOIKEHUST U
TIpONo3UUMOHAaNbHble GOPMBI (HanpUMeD, [Jis1 NcudciieHuss P, sTo moayudaercsi
€ nomowplo 1123, MOACTAHOBKH U M00Yc noHernc). Wy, cienys ['unb6epTy, Mbl
Mornu OBl 751 KOHKDETHOH CHCTeMbl BBIODATh COOTBETCTBYIOLLEE KOHKpéTHoe
gpennomeﬂne 1 00BSABUTD, YTO CHCTEMA HEMPOTHUBOPEYUBA, €CJIM 3TO KOHKPETHOE
nggllggzlkeﬂne HeJoKa3yeMo (Hampumep, MBI MOYKEM HA3BIBATbL HCUHCIIEHHE P,
Cncfem BOPEYUBHIM, eCl f He siBasieTcsl Teopemoil). Mim Mbl MOXKeM HasBaTh
oo A couepxI(;aaguy}o IPOITO3UIIMOHATIbHEIE TlePeMeHHEIe, Henpomueopeuusoti

vicae Iocmal®™, ecny HuKaxas nO-Qopmyrsa, COCTOSIIAsh M3 OJHOH TOJIBKO
NIPONOSHUMOHANLHON MepeMeHHOH, He $sIBJsieTcSl TeopeMoii.

Ofpawasicb Temepb K YMCTO CHHTAKCHUYECKOMY H3JI0)KEHHIO BO-
fIpoca, mMbl HMeeM:
m (a) Jloructuyeckasi cucrema SIBJSIETCSI HenpomMuUEopeuUsoll omHocl-
€/AbHO JAHHOIO Ipeobpas3oBaHusl, NepPeBOASINEr0 KaAKAOe MNpeAsio-
KeHue uNyM NpPONO3ULHOHAJBHYI0O GOPMY A B NpejJIOYKeHUe HIIH IPOo-
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no3uuMoHansuyo Gopmy A’, eCid He CYIIeCTBYeT NPENNoXKeHUs I
NpONO3UUUOHANBLHON (opmbl A, Tako#, utro —A u A"

(b) JlorucTuyeckas CHCTeMa SIBISETCA abcot0mHo Henpomusope-
yueoil, eCNM He BCe MPEVIOKEHHsT M NPONOSULUOHABHBIE (OPMbI
SIBASIIOTCSE TEOPeMaMHu.

(¢) JlorucTuyecKas CHCTEMa HeNpoOmieopedusa 6 CMblCae IMocma
(no omHouleHUH K ONpEJIENIHHOR KaTeropuu HMCXONHBIX CHMBOJIOB,
HA3bIBAEMBIX ,,TIPOTIO3ULIHOHANILHEIMU TIEPEMEHHBIMA ™), €CIIM HUKaKast
nn-gopmyJia, COCTOSIAs U3 O(HON TONILKO NPONO3UI{MOHANILHON Mepe-
MEHHOH, He SIBJSIETCS] TEOPEMOH.

*%170. P, HeNPOTHBOPEUMBO OTHOCHTENLHO IpeoGpasoBaHusi ABA D f.
1

Jloxasameascmeo. VI3 ompejeNieBusi TaBTONOTUH (M M3 MCTHHHOCT-
HOM TaGuMIBl ANs D) cuenyer, uto A ¥ A D He MOryT ObITh TaB-
TOJNOTUSAMA OJHOBPEMEHHO. JleHCTBUTENbHO, ecni A — TaBTOJIOTHS,
10 A} — nporusopeuue. [losromy, B cuny **130, AnAD/f He
MOTyT. 06e GbiTb TeopeMaMu ucuucieHus Py

*%171. P, a6coJI0THO HENPOTHBOPEYHBO.

Jlokasamenscmeo. Yln-gopMmyna | He sBisieTcss TaBTONOTMed M
noaTomy, B cuity **150, He ABJSETCS TEOPEMOH MCUMCIIEHHS P;.

*%]72. P, HEMpOTHUBOPEUMBO B TOM CIIELIHANILHOM CMBICHIE, UTO | He
SIBJISIETCST TeOpeMOi.

Jloxasameascmso. To e, 4to s **171.
**173, P, HenpoTuBopeuuBo B cmbice Ilocra.

Hokazameascmeo. Tln-popmyiia, cocrosmasi #3 OHO/ TOJIBKO
IIPONO3UIHOHATIHOR TIepeMeHHON, He ABJAETCS TaBTONOTHEH, TaK
KaK ee 3HaueHuem sipaserca f juisi 3Hauenus f ee mepemenHoid. Ilo-
aTOMy, B Cuily **150, oHa He ABJSETCs TEOPEMOH WCUMCIEHHS P;.

18. INoaHoTa

Kak M B clyyae HeNMPOTHBOPEYHBOCTH, BBe[eHHe NOHATHSA M0AHOMb JIOTH-
CTHYECKOH CHCTEMBI MOTHBUDYETCS] CEMAHTHUYECKUMH COOOPXKECHHUSIMH, COCTOsILUH-
MH, rpy6o roBops, B XKelaHuH, 4To0bl CUCTEMA COEPIKANA BCE BOIMOXKHELIE TEOpe-
Mbl, He IIPOTHBOPEUaIMe HHTePIpeTaluy. B KauecTse mepBoii MONBITKY yTQUHEHUS
STOT'0 MOHSITHST Mbl MOYKEM TIOTPEOOBATH LIS KAXCION0 NpesoxKeHus:, 4To0bl 1160
OHO camo, 160 ero OTpULAHMe OBIIO TEOPEMOHM, HO TaK KAaK Mbl JONyCKAaeM
YTBEPIKJEHUS] MPONO3HIHOHANBHEIX dopm (CM. mocneRHHe aGsauwl § 06), To 9TO
MOJKET 0KA3aThCs HelOCTaTOYHBIM, [To9TOMY Ham BCAeld 3a TTocTom!*®) IpUXORUTCA
OPHHSTB, YTO JIOTHCTHYECKAsl CHCTeMa TOJIHA, eCNH S BCSKOr0 TPeNIOKCHH:
WM DpoNo3UUMoHANbHOH dopmel B auGo (--B, anbo npucoeAnHeHHe B k cucreme
B KAUECTBE ee aKCHOMBbI (Ge3 MHBIX M3MeHeHUil) feslaeT cucTeMy MPOTHBOPEYHBOH.
T0 BefeT K PA3JUUHBIM YHCTO CHHTAKCHYECKUM OMPERESICHHSIM TIOITHOTEL, KOTODHE
COOTBETCTBYIOT DA3NIMYHBIM CHHTAKCHUECKHM  OTIDeflelleHUsIM HEMpoTHBOpeUH-
BOCTH CHCTEMbl, JAHHLIM B MpeABIAYylleM Iaparpade.

718. Moanoma 103

JIpyro#t MoAXOR OCHOBHIBAETCA Ha Hjee, 4TO cucTema OyjeT MOJHOH, eciH
CYLIECTBYET NPAaBUJIbHASL MHTEPNPETALUs], NPU KOTOPOH BCsIKOe npennosKente
obosHaualollee HMCTHHY, SBNSETCA TeOPeMoH M BCSKAsl NPOMOSHUMOHANBHAS
dopma, BCEria MPHHUMAIIIAsST 3HAUECHHE MCTHHA, TakOKe SIBISIETCS TeOPeMoil;
zareM TpeOyercsl 3ameHa NOHSITHS UHTepPNpeTallHH KaKHM-JIH00 nonxouﬂmmv’l
CHHTAKCHYECKMM TIOHSITHeM. OfHAKO  3TOT IIOAXOA TPeGVeT H3BECTHHIX OIPaHH-
yeHUH, HaJaraeMhX Ha XapakTep JOMYCKaeMblX MHTePNPeTAUHi, U BefeT, TAKHM
00pa3oM, K BBElEHHIO Mmolesedl B cMbicie KeMmeHH. IToT moaxon Gyner ’KpaTKO
paccMoTpeH B ruase X.

B KauecTBe CHHTAKCHUECKUX OMNpeleNieHHH IONHOTHL Mbl MMeeM
Tenepb ClERyIOlLHe:

(a) Jlorucrtuueckan cucTema Ha3BIBAETCS MOAHOU OMHOCUMEALHO
JAHHOTO Tpeofpa3oBaHusl, NePeBONSILEro KajkKAaoe NpensioyKeHue UM
[pONO3ULHMOHAJBLHYI0 GOPMY A B NpeNNIOYKeHHe UM MPONO3ULHOHATb-
Hyl0 Gopmy A’, eCiM JJIA Ka)KAOT0 NPejUloyKeHUst UM TPONO3ULIHO-
HaJbHOM Qopmbl B nubo - B, nubo npucoenutenue B K cucreme B Ka-
yeCTBE €€ AKCHOMEI [ieJlaeT CUCTeMY NPOTUBOPEUMBON OTHOCHTEJILHO
AAHHOTO NpeolOpa3oBaHusl.

(b) Jlorucruyeckass cucTeMa HaswBaeTCs1 alCOAOMHO NOAHOL, ecu
AJIS1 BCSIKOTO HPEJJIOMKEHHUs] WM NPOIO3MLMOHAALHOU dopmbl B nu-
6o |- B, nub0 mpucoenuHeHue B K cucTemMe B KauecTBe ee aKCHOMbI
fenlaeT CHCTeMY abCOJIIOTHO NPOTHBOPEUMBOI.

(c) Jlorucruueckasi cucrema HasbiBaeTcsi noaHoll 6 cmeicae Ilocma,
€CJIM ISl BCSIKOTO NPEeANIOXKEHHsT MM MPONO3UUUOHaNbHOR (popmer B
au6o - B, nubo npucoenvHeHue B K cucreMe B KauecTBe ee aKCHOMBI
NeaeT CHCTEMY NPOTUBOPeYMBOH B cmuicye Ilocra.

[Tlycte B — mnn-gopmyJia ucuucieHus Py, He siBsiiomasicst Teope-
moil. Torna, mo *152, B He siBisieTcsl TaBTOJOIMe#. DTO 3HAUMT, UTO
CyWeCTBYeT TaKasi CHCTeMa 3HAueHMH MepeMeHHbX Gopmyss B, ans
KoTopoli B npuHumaeT 3HaueHue f.

Ecnu po6aButh B K P; B KayecTBe akcHOMEl, TO B cuiy *121 cra-
HOBUTCST BO3MO)KHBIM BHIBECTH pe3yibTaT Jo0oH OJHOBpeMeHHOM
HOACTAHOBKH BMECTO IepeMeHHBIX GopmyJinl B. B yacTHOCTH, MBI MOYKeM
B3ATb OJHY M3 TeX CHCTEM SHauyeHUH NepeMeHHBIX Qopmynnl B, ans
KOTOpBIX OHa NpUHUMaeT 3HayeHue f, U BMECTO Ka)KIOU nepemeHHOHR a;
NOACTaBUTL | UMK f, B 3aBHCUMOCTH OT TOTO, SIBJIsIeTCsS] M 3HAUeHH-
€M q; aroii mepemennoit t uan f. Ilycrs E ~— nn-gopmyna, nonyuawo-
IAaACsSI TaKUM NyTEM.

. H'gi}( Kak E He CONEP)KHT MEepEeMEHHBIX, TO ONpeJeseHue, JaHHOe
HYTeMaJée § 15, npunucsiBaer E 0ofHO 3HaueHHe, a U3 TOro, KaKuUM
Npene TI0JIy4yeHo, BMJHO, UTO I3TUM 3HaueHuem siByserca f (Mbl
TOHOMCTaBHﬂeM YHTATENI0 NPOBECTH TIOAPOGHO JOKA3ATENBCTBO Me-
P MaTemaTHyeCKOH WHAYKUMH). Tlo3TOMY M3 MCTUHHOCTHOH Tab-
Molllblon{“l;l{ ? cnenyer, yto E2D f — TaBTosorus. QTC}OIL& MBI ¢ IIO-
a Cneuosafe nosayvaem, uro E D [ aBisiercs Teopemoii ucuucieHus Py,
ons JIBHO, W MCUMCIIEHUs, TOJyualollerocss aoGaBieHuem K Py
PMyJs B B KauecTBe AKCHOMBL,
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Tenepb B cucreme, noiydesHoil us P; jobasinenuem B B Ka-
yectTse axcuomel, Kak E, Tak u EDf cyrb Teopembl. Ilostomy mo- |
MOOYC NOHeHC Mbl TOJiyuaeM, uTO [ SIBJISIETCS TEOPEeMOii. Haiee, .
no 122 u modyc nouenc, p ectb Teopema. Orciofa NOACTaHOBKOH MBI *
MOYKeM TIOJlyYMTb, YTO Teopemoil siBisiercsi mwbast nm-Gopmyna, -
B TOM YKCJle, KOHEYHO, BMECTe CO BCSIKOH nn-popmynodl A u nn-gop-. .
myla AD/. B

TakuM 00pa3oM, Mbl J0Kasaln MOjHOTY P; B cmbicie Jn060H u3
CIeAYIHUX MeTaTeopeM: !

**]180. P, moJHa OTHOCUTeNbHO IpeoGpasoBanusi A B AD .
**]181. P, abcomoTHO MOJHA.
*%182. P, monHa B cmeicyie Tlocra.

Vnpaxsenns K § 18

Hccaedyiime Henpomueopedusocms U NOAHONTY Kanc0oi u3 caedyro-
WUX A02UCMULeCKUX CUCITEM 8 CMbICAe KaducOol u3 memameopes™** 170 —
—*K]T3) #F180 —**182. ‘

18.0. Cucrema, moayvenHasi u3 P, uckiouennem axcuombl 1104 -
(Tokaykute, uro mn-gopMyna A, cofepykamast f, sBisieTcst TeOpeMOH
TOr/a ¥ TOJNBLKO TOTJA, KOrja Teopemoii sipsieTcst Sf Al, rae a — mepe-
MeHHasl, He BxojsAmas B A.)

18.1. Vcxopnble, CUMBOJIBL ¥ NIpaBUJIa TOCTPOEGHUS] — Te Ke, UTO
B ucuucienun P;. Vimeercsi oxHa akcuoma, a umeHHo p. Mimeercsi ojiHO -
NpaBuJio BBIBOAA, a umeHHo *101, ¢ JOMOJHUTEIbHBIM OTPAHUYCHHEM, |
yro B He j0MKHO OBITH |. )

18.2. Mcxoauble CUMBOJIB M NTpAaBUJIA TOCTPOEHUSA — Te YKe CaMble,
yTo B Mcumcyienuu P,. Mimeercst ofHa akcuoma, p D ¢, ¥ 0JIHO NPABUJO,,
BhiBoAa, *101. o

18.3. Cucrema PL nosyuaercsi u3 cucTeMbl Py U3 yIIpa)KHeHUs1 12.7f :
MCKJIIOUEHUEM | U3 YMCJIA UCXOJ(HBIX CUMBOJIOB M TOJIBKO TAKUMHU Jajb- -
HeHIIMMH M3MEHEHUSIMU, KOTOPblE BLI3BIBAIOTCS STUM HCKIIIOUEHMEM, ;
a MMeHHO oT6pachiBaHueM npaBunia noctpoenust 10i m  ueTBepTO#. |
axcnomul T122. (Mcmounb3yiite pe3yibTathl ynpakHeHudt 12.7 m 12.8;
JIOKQ)KUTEe aHajor meTaTeopembl *151, B KOTOPOM BbifieJeHa HEKOTO-
pasi epeMeHHas r, OTJIMYHAS OT 4,, 8,, . . ., &, A; ONPeJIeJIAETCA KaK &;
MIH a; D t, B 3aBUCUMOCTH OT Toro, ecTb au @ t unu f, u B’ onpenens- .-
eTcst KaKk B r>oDr mwim BDr, B COOTBETCTBHH C TEM, sIBJISIETCA -
nu t unu £ 3Havenuem popmyJisl B puis sHauennit ¢y, @y, . .., @, nepe- -
MEHHBIX a,, @, ..., &, AOK&KUTe OTCiopa, yro *152 pepua B Pjh.
Bmecto **170 u **180 pnoka)kute, uto P HenpoTuBOpeurBa U MOJIHA ;-
OTHOCUTENbHO Npeofpasopanust A B A D a, Ijie a — nepsasi HepemeH-
Hasi B andaBMTHOM IOPSIIKe MepeMeHHbIX, He BXojsiwas B A.)

i
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18.4. Cucrema P wumeer Te )>xe camble HCXOIHble CHMBOJIHI H
nn-GopMyJIBL, 9T0 U P}, Te yke camble NpaBuiia BbIBOJA U €MHCTBEHHYIO
AKCUOMY:

pPODIDroO, ropoD,. s2Ap.

(TTocnie MPOBEPKH TOTO, UTO 3T AKCHOMA — TABTOJIOI Usl, CIIEAyeT J0-
Ka3aTb aKCUMOMBI ucuncaenust P Kak Teopemsl ucuncienusi Pl u Boc-
110J1b30BaThCSl pe3yJbTaToM yrpaykHenus 18.3. [lns 9To# nenu ycra-
HOBUTE CliepBa MpousBofHoe npabuio: eci FADBDC, 10 HFCD
AD_,aDA FaDADCDO_ bDC HBDOC; nocne 3roro,
cnenyst JlykaceBuuy, AOK@KHUTe IOCJIEA0BATEbHO KaK TEOPEMbl MC-
uycnenusi PL:

rogD,rDgDdpD, sDp,
pDroBEDpD,. roeDpD,sOp,
ro¢oO[sDp|D.rDpD,sDp,
rOpPD[SDPIDPDIDrOpND. 0D PDIDrIOpy,
rOpPDPDEDPID . PDIDroO, sDOp,
pODrodID ., Dro, por,
PODID, pDrogDy
U 3aKOH TpaHSI/ITI/IBHOCTM HMOJIHKAUWH.

18.5. C MOMOMIBIO CEMAHTHYECKHX HPABHJI, CXORHBIX ¢ IpaBmiamu a — g § 10,
faiiTe NpaBUNbHbLlE WHTEPIpPEeTAllMd CHCTeMaM H3 yopakHeHuii 18.0—18.3 #u
IJIST Ka>KAO# CHCTeMBbl PACCMOTPHUTe BO3SMOYKHOe MHOroo0pasHe NPaBUJIbHBIX HH-
Teprperauuii aToro poaa.

19. HesaBucHMoOCTh 1%, Axcuoma A JIOTUCTUYECKOH CHCTeMBI Ha-
3BIBACTCS HE306UCUMOL, €CJi OHAa He SIBJISIETCS] TeOpPeMOH B CHCTeMe,
NoJyyaromencst HCKIUeHneM A U3 4ucia akCHoM. McxoaHoe npaBuJio
BHIBOJ@ R MOTHCTHYECKOH CHCTeMbl Ha3bIBAETCS HE3QGUCUMbIM, €CIIH
OHO He SIBJISIETCSI MPOM3BOJHBIM NPABUJIOM BEIBOJA B CHCTeMe, IMOJIY-
yaonielica uckovyeHueM R M3 uMciia UCXOOHBIX INpaBUJI  BLIBOJA.
Wnu, uro SKBUBAJIEHTHO TOMY )Ke, Mbl MO)XEM HA3BAThL aKCHOMY MIJIH
NPaBuJjI0 BHBOJA HE3aBUCHUMBIME, €CJIM CYLIECTBYET TeopeMa, KoTopas
He MOYKeT ObITb J0Ka3aHa 0e3 JTOH aKCHOMBI MJIM STOTO Mpapuia 199,

TpebGoBaHue HE3aBUCUMOCTH AKCHOM U NPABWJI BHIBOJA JIOTUCTHU-
YeCKO# CHCTEMBI He CJlefyeT cuuTaTb 06s3aTesibHbM. Hampotus, ectsb
CJlyuau, KOTJa, 0NyCKasl 3aBUCUMOCTb, Mbl JI0OMBaEMCsl Ba)KHBIX IIpeu-
Mymects. Eciin yxe npuHuMaeTcsi TpeGoBaHUEe HE3aBUCHMOCTH, TO 3TO
JellaeTcsl AJIsI M3SILECTBA M COCTAaBJIAET JIMIIbL 4YacTb 6oJiee 00uiero
(n He coBceM sICHOTO) TpeGOBaHMS SKOHOMHM IIPEANOJIOXKEHHH 199,

B aroif kHure MBI yacto Oyjaem MTHOPUPOBATHL BONPOCH HE3aBH-
CHMOCTH aKCHOM W NPaBUJI JIOTUCTHYECKUX CHucTeM. Ho papu uno-
CTpaluu Mbl TIOAPOGHO PacCMOTPUM 3TH BONPOCH AJis UcuuciaeHus P;.
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B Npono3uUuOHAIbHOM HCYHUCIIEHUH CTAHAAPTHBIM MPHEMOM JOKa-
3aTeNbCTBA HE3aBUCHMOCTH aKCHOM M NPaBHJI SABJsETCA Clefylollee
o6obmenne Metoga U3 § 15. BmecTo ABYX HCTHHHOCTHBIX 3HauyeHUH
BBOJIUTCS CHCTEMa JABYX MJA 60Jiee ucmuHHOCMHbLIX 3HQUeHud 197

0,1, ..., 9
M3 KOTOPBIX IlepBbie
01 .., u

(rne 1= p < ») HasbBIBAIOTCA OMMEYEHHBIMU, WIIA 6bl0eAEHHBIMLU,
MCTHHHOCTHBIMU 3HaueHUsMH 198, Ka)KnoH UCXORHON KOHCTaHTe (eCiu
TAKOBBIE HMEIOTCS) NPHIIKCBIBAETCA B KaueCTBE 3HAUYEHUst OJHO M3
9THX UCTUHHOCTHBIX 3HaUeHMH, U Ka>KNOH MCXOAHON CBSI3KE IPUIMCHI-
BAaeTCSi MCTUMHHOCTHAsi Tabnuua M3 3TUX HCTHHHOCTHBIX 3HAyeHHH.
Tax e, KaK B Havajie § 15, onpenensieTcs 3HaueHue MN-GopMyJisl 1S
RAHHBLIX 3HAYeHUIl ee MEPEMEHHBIX, KOTOPBLIMA MOI'YT ObITh UCTHHHOCT-
Hple 3Hauenusi O, 1, ..., », ¥ ni-popmyJia Ha3wBaeTCsA magmoozueil,
€CJIM JIJIS BCAKOR CcHUCTeMBbl 3HaYeHUH ee NepeMeHHLIX OHAa NpUHUMAET
OJIHO M3 BBIIeJIeHHBIX UCTMHHOCTHBIX 3HaueHuil. Ecim Teneps Ka)kuoe
NpaBU0 BbiBOja 00JafaeT CBOHCTBOM COXPAHATL TaBTOJIOTHIO (T. e.
3aK/YEHUE OKA3bIBAeTCS TaBTOJOTMeR BCAKMHA pas, KOIAa IOCHUIKA
SIBJISIIOTCST TABTOJION MSIMU) H €CJIi BCE AaKCHOMBI, KPOMe OJIHOM, ABJISIIOT-
Cs1 TABTOJIOT HSIMM, TO OTCIOZtA CJIeyeT, YTO 9Ta He SIBJISIOLASICSA TABTOI0-
rueft akcuoma HesaBucuMa. My ecyin Bce aKCHOMBI AIBJISIIOTCS TABTOJI0-
rUsIME M BCe NpaBuja BhIBOJA, KPOME OJHOr0, 06J1aJarT CBOHCTBOM
COXPAHSAThL TABTOJIOIMIO U €CJIM, JaJjiee, CYLIECTBYeT TeOpeMa JIOTUCTHU-
YeCKOM CUCTeMbl, He SIBJISIOINASICS TaBTQJIOTMeHd, ToO U3 3TOro cleayer,
YTO He COXpaHsollee TABTOJIOTHIO NPABUJIO BHIBOAA HE3aBUCHMO.

" OKasbiBaeTcsi, YTO0 B Cllyuae HCUMCJIEHHs1 P, Mbl MOXKeM J0KasaTb
HE3aBUCHMOCTb BCeX aKCHOM 1 NPaBMJl BHIBOJA, 32 MCKJIOYEHHEM
NpaBuia MOJCTAHOBKH, C IOMOLIbIO CHCTEMBI M3 TPEX HCTHHHOCTHBIX
sHayeHu#i 0, 1, 2, U3 KOTOpHIX () ABNIAETCS €JIMHCTBE HHBIM BbIAEJIEHHBIM
UCTHHHOCTHBIM 3HAaUeHHMeM M 2 MpPUMNHCHIBAETCS B KauyecTBe 3HAYEHUS
HUCXOAHOK WoHCTaHTe f. B KauecTBe MCTUHHOCTHBIX Tabiuu masd D
Gepyrcss Tabaulbl, NpuBeJeHHble Ha CJeayoweil crpanune (Homep
Hal Ka)kKabpIM CTOJIOLIOM YKa3blBaeT 4KCUOMY WIM NPaBUJIO, He3aBH-
CHMOCTh KOTOPOI0 J0Ka3biBaeTCsl JAHHHIM CTOJIGLIOM).

Jis 10KasaTesbCTBAa HE3aBHCUMOCTH mpasuia *100 Heo6xomumo
106aBUTH erle IIpUMep TeopeMbl UCUMCIeHUs P,, KOTOpas He sIBJISIETCS
TABTOJIOTHe COryacHO UCNOAb3yeMOH MCTHUHHOCTHOH Tabnuue. QUM
U3 TaKuUX [IPUMEPOB MABIseTCA [ 2D p; APYyTrod mpumep: pD ¢ D 1D
1D2q.

IMpaBuno noacraroBku *101 Bcerma coxpaHsieT TABTOJIOTHIO NIPH
10601 cucTeme MCTHHHOCTHBIX 3HAue€HUi U NpPU J00OH UCTHHHOCTHOH
Ta0/Mue, DO3TOMY €ro He3aBUCHMOCTL He MOXKeT OblTb JI0KA3aHa 3TUM
metoaoM. Tem He MeHee ero He3aBMCHUMOCTL CJEAYyeT M3 Toro ¢axra,
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yro €3 Hero He MO)KeT OHITH JIOKa3aHa HUKaKasi Nn-GopmyJa, KOTO-
pas Obuia Obl UIMHHee caMoif AIMHHON aKCUOMEL. B [eicTBUTENbHOCTH
aHAJIOTMYHOE [I0KA3aTeJbCTBO HE3aBUCUMOCTH NMPAaBHJIA NOACTAHOBKH
0CTaeTCsl B CHJie W mocye K00aBJIeHHs NPOU3BOJILHOTO KOHEYHOTO
yucjia JONOJHUTEIbHBIX aKCUOM (TAK KaK HETPYAHO HaUTH NN-popMmy sl
TNPOM3BOJILHOA JUIMHBL, SIBNISIOLMECS TeOpeMaMu HcuucieHus P,).

*100 1102 1103 1104
p q P9 pP2Yq PoOyq P9
0 0 0 0 0 0
0 1 0 2 1 1
0 2 2 2 2 2
1 0 0 2 0 0
1 ©o 0 2 0 0
1 2 2 0 1 2
2 0 0 0 0 0
2 1 1 0 0 0
2 2 0 0 0 0

PaccmoTpeHHbIH Bblllle MeTOR 00HApY)KEHHMS ¢ MOMOIBLIO 060 6iieH-
HOM CHCTEMBl MCTHHHOCTHBIX 3HAYeHHMH NPUMEpPOB, MOXTBEPIKAAIOIMX
HE3aBUCHMOCTh, HABOJAMT Ha MBIC/IbL 00 06001LEeHHH caMOr0 NPONO3ULUO-
HaJIbHOT'0 MCUNC/IEHHS. A MMEHHO, MBI MO)KEM, KaK Bblille, QUKCHPOBATH
HEKOTOPYI0 0GOOLIEHHYI0 CHCTEMY MCTHHHOCTHBIX 3HaueHM# M BBECTH
3aTeM HEKOTOpOe KOJMYECTBO CBA30K € 3alaHHBIMM HMCTHHHOCTHBIMHU
Ta6JIKLUAMHE M, BOBMOYKHO, HECKOJIbKO KOHCTAHT, Ka)KIAOH M3 KOTOPHIX
TIPUIIMCBIBAETCS B KauecTBe 3HAYeHUs] HEKOTOPO€ HUCTUHHOCTHOE 3Ha-
YeHHe. 3aTeM Mbl MOXKEM CTPOMTb IMI-GOPMYJIBl JIOTUCTHYECKOH Cu-
CTEMBI, HCIIONIL3Y A NIePEMEHHBIE ¥ 9TH CBSISKM M KOHCTAHTHI, 4, HAKOHell,
100aBUTb CNUCOK aKCHOM, SIBJISIIOILMXCS TaBTOJOTHsIMU (B 060061eHHON
CHucTeMe UCTHHHOCTHBIX 3HayeHmii), U NpaBUJ BHIBOJA, COXPaHAIWUX
TaBToJNOTMIO. ECNM 3TO, B YacTHOCTH, ceNlaHO TaKum oOpa3oM, YTO
BCSIKAsl TaBTOJIOTHSI OKAa3bIBAETCSt TEOpeMOH, TO IIOJIyYeHHAasi JIOTHCTH-
YecKasi CHCTEMa HaSBIBACTCA MHOZO3HAUHOIM NPONO3UYUOHAALHBIM
ucyucaenuem B cmbicyie JlykaceBuua.

Te >xe caMble pacCy>XKAeHMsT BeAyT TaKkiKe K 06o6uweHH0 TpeGoBaHuit, Halo-
JKeHHBIX B § 07 Ha MHTepNPeTAlMI0 JIOTUCTHYECKOU CHCTEMBI; TIPH UCIIOIb30BAHHH
00061eHHOM CHCTEMBI HCTHHHOCTHBIX 3HAa4YeHMH 9TH TPe6oBaHMST BHIOM3MEHSIIOTCS
Crenyownm obpasom. CeMaHTHYeCKMe TIPaBHNIA HOMKHBEI OBITH TAKHUMH, YTOOH
AKCHOMH Beeraa nubo 00o03Havanyd HCTUHHOCTHBIE 3HauyeHUs, AU00 UMeNH HCTHH-

HOCTHBIe 3HAYeHMsI CBOMMH 3HaYeHHSIMH M uTo6bl NpaBMia BHIBOAA COXPAHAIH
3T0 CBOMHCTBO. YTBEP)KJAATLCS MOTYT TOJbKO TaKue MNN-GOPMYJIH, KOTOpble 060-
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3HAYalT HCTHHHOCTHHIE 3HAUEHMsI UAM BCer/la HMMeT MCTUHHOCTHBIE 3HAYeHMst
CBOMMH 3HayeHUsIMU. JIpH 3TOM NMpaBUNBHBLIMH OYAYT YTBEPXKAEHUS TOJBKO TeX

M3 3TUX Nng, KoTopble 00603HAYAIT KaKoe-JUG0 BhileleHHOe UCTHHHOCTHOE 3Ha-
YeHHe WM NMPHUHUMAKT B KayecTBe 3HAYEHUH TOJBKO BbljeJiIeHHble HCTUHHOCTHBIE
3HaueHUs. MHTepnperauust JIOTUCTHYECKOH CHUCTeMBl Ha3bIBAETCS NpasuabHol,
ecJIM NpH Hell Bce aKcHoMBl MO0 0603HAYal0T BbiAesleHHble UCTHHHOCTHBIE 3HA-
yeHUs1, A160 BCeraa NPUHUMAKT B KAUYeCTBe CBOUMX 3HAUYEHUH TOJILKO BhbleseHHbIe
HCTHUHHOCTHBIE 3HAYEHHST W eCJIM NIPABUJIa BBIBOJA COXPAHSIOT 3TO CBOMCTBO (B TOM .1
CMBICJIe, YTQ eCJIM BCe IIOCBUJIKM HEKOTOPOI'0 HeNOCPeACTBEHHOro BbIBOAa JHOO
0003HavaT BHIJleJIeHHble HCTUHHOCTHBIE 3HAYeHUs1, JIUO0 MPHHUMAIOT B KAYeCTBe
3HAaYeHUH TOJILKO BblAEJIeHHble HCTUHHOCTHBIE 3HAYEHUS, TO TO >Ke CaMoe BepHO
U AJs1 3aKJIYeHMs ).

Ynpanenus K § 19

19.0. BrimoJiHuTe B JleTalIiX HaMeUEHHOe B TEKCTe J0Ka3aTesbCTBO
HE3aBUCHMOCTU aKCHOM M NPaBUJT BRIBOJIA HCcuKcenus P,. (TIpu noka-
3aTeJIbCTBE TOI0, YTO KAKME-TO NI-(POPMYJIbI ABJIAITCA UK He ABJIAT-

Csl TaBTOJIOTHSIMM, HUCIOJIL3YHTe OpraHU3aluIo Ipolecca, aHajloruyg- . -
HyI0 onucaHHO#i B § 15.) :

19.1, MccnenyiiTe BO3MOYKHOCTbL JIOKAa3aTh HE3aBUCHMOCTb aKCHOM
¥ IpaBUJ BHIBOJA HCYUCHEHUA P, ¢ NOMOMIBIO TOJIBKO JBYX MCTHH-
HOCTHBIX 3HAYEHUH, T. €. [LIs1 Ka)KI0H aKCHOMBI M Ka)KI0T0 IpaBuiad Jubo
JaiTe HCKOMOE JI0Ka3aTesbCTBO, NUO0 MOKA)KUTe ero HeBO3MOYKHOCT.

19.2, AHanoruuHeiM o00pasoM HCCIIEAYiiTE BO3MOXKHOCTHL JIOKa-
3aTeJbCTBA HE3aBUCHMOCTH AKCHOM U IIPABUJI MCUHUCIIeHUs P, ¢ noMonpio
CHUCTEMbI U3 TPeX UCTUHHOCTHBIX 3HAUEHHUH, 13 KOTOPBIX ABA SIBJIAIOTCS
BBl J€JIEHHBIMU.

TeJIbCTBA He3aBUCUMOCTHU IipaBusia *100, noxaspiBaeT, YTO CyIECTBYIOT ‘
TeopeMbl, cogeprKamue f, Kotopeie 6e3 npasuna *100 He moryr ObITh: | |
M0Ka3aHbl. JTa Tabyuia HeA0CTaTOYHA, OJHAKO, JJIS A0Ka3aTeNbCTBA. -
TOTO, YTO CYIieCTBYIOT TAKUE TeOpeMbl, He coflepykamue f. Joxarkure
310 mnpejnoenue. Ilpuaymaidte Ipyryn HCTUHHOCTHYIO Tabauny-
IUIS1 I0Ka3aTeJIbCTBA Ha3aBUCUMOCTH npaBuia *100, koropas He o6Ja-
mana Obl 3TUM HeROCTaTKOM. :

19.3. UctunnocTHas Tabiuna, IpUBEJeHHAs] B TEKCTe JUIsSI 0Kasa- ;‘

19.4. PaccmoTpuTe JIOTHCTHYECKYH CHCTeMY, HI-GOPMYJH KOTO- ‘
poit coBnajaiT ¢ nu-GopMyaaMu ucuucienus P,, npaBuiamu BHBOAA ¢ |
KOTOPO# ABJISIOTC MO0YC MOHEHC W TPABHJIO NMOICTAHOBKY, KOTOpast - ° i
HMeeT KOHEeYHOe YHCII0 aKCHOM M B KOTOpOI MMeeT MeCTO MeTareopemMa = | |
*152. NokaKute, yTo ApaBUiia MOOYC NOHEHC U TOACTAHOBKH He0OX0-, 7 ‘
AUMO o00a SBASIOTCS He3aBUCUMBIMH. [B ciyuae mo0yc nonenc sto ;|
MO)KeT OBITb CIeIaHO YKa3aHueM GeCKOHeUHO M 1ocIe0BaTeILHOCTU TAB- | |
TOJIOTHHA (B CMBICIIE § 1D), U3 KOTOPHIX HUKAKHUE [IBE He SIBIAIOTCS BapUaH- |
TaMM JPYT Apyra, ¥ J0KasaTeJbCTBOM TOI'0, YTO HU OfHA U3 HUX He
MO>KeT ObITh MOJIyueHa IOJCTAHOBKON M3 KaKo#-1M00 TaBTOJOTHH, HE'
ABJISAIOIIEHiCS ee BapHaHTOM.]
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19.5. [loKa)kKute HE3aBUCHMOCTbh AKCHOM M NPABMJI UCUKCIIEHUA Py
(cm. ynpaknenue 12.7). 3a uMCKIIOUEHMEM CJiyydsl paBuJa MNOACTa-
HOBKHU, BOCIOJIb3YHTECh METOJO0M HCTUHHOCTHBIX TalJuL.

19.6. Ilycts P* — cucrema, nosyuamomasicss u3 P, uckiouenuem f
13 YMCJIa MCXOJHBIX CHMBOJIOB U JIMIUb TAKUMH JIONOJHUTEJILHBIMM
M3MEHEHNSIMH, KOTODbIe BLI3BIBAIOTCS] 3TUM UCKJIOUEHHNEM, — a UMEHHO,
orOpacbiBaHueM MpaBujia oOpaszopanust 10i u axcuomsl T104. Jloxa-
JKUTe, YTo cucteMa P He mosjHa. YKa)kKuTe, KaKue U3 aKCHOM MCUHC-
nenusi PL (ynpakuenue 18.3) sBnsioTCs TeopeMaMu ucumcieHus Pt
1 KakHe HeT.

19.7. UccnenyiiTe He3aBUCMMOCTb IIpaBUa MOOYC TOHEHC B CH-
creme P+, SIBnsieTcs i1 9Ta HE3aBUCUMOCTb TPUBUAJBLHBIM CJIEJCTBUEM
KaKoro-ym6o U3 y)<e MNOJIYYEHHBIX (B TEKCTe MJIM B YNPaKHEHHSIX)
pesyabTaTta? ECIM HeT, TO KakK ee MO)KHO JI0Ka3aTh?

19.8. Ucnonbsys mo0yc noHenc u TOJCTAHOBKY B KauyecTBe Mpa-
BUJ BBIBOJAA, HaWfUTe AKCHOMBI JUIsS CJIeJyIOLero MHOTO3HAYHOIO
NPONO3ULHUOHAILHOTO HCUUCIIEHHS (BBeJeHHOT0 JIyKaceBHYeM—Cp. IPH-
MeyaHue 276). VIMewTcst Tpu MCTUHHOCTHBIX 3HaueHus, 0, 1, 2, us
KOTOPBIX O sIBJIsieTCS BBIJeJIEHHBIM 3HaueHueM. VmewTcsi JBe uCXol-
Hble KOHCTAHTH f; U [y, KOTOPHIM NPUNUCAHL B KauecTBe UX 3HayeHuH 1
¥ 2 COOTBETCTBEHHO. HaKoHen, umeeTCsi OHA MCXOAHAs CBsASKa, D),
ABJISIOILAsICS OMHADHOM, KOTOPOH MocTaBJieHa B COOTBETCTBUE CIEAY10-
mast MICTUHHOCTHASA Tadauna:

p

)
=
U
-~

NN = e OO O
= O OO
COO= OO —O

HoKa)kute AJist 3T0H CHCTEMBI MOAUPUUUPOBAHHY IO TeOPEMY Ae /Ly KU
ecnn Ay A, .., A FB,T0 A A, .., A, .
0TCIO/la TOJYYMTe JiOKa3aTeJbCTBA aHaJoroB Merateopem **150
u *152.
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19.9. PaccmoTpHTe WHTePNPeTALHNI0 HCUUCIeHHs] P; ¢ YeTHIpbMs MCTHHHOCT-
HBIMH 3HaueHusiMH 0, 1, 2, 3, U3 KOTOPHIX O SIBJISIETCS €IWHCTBEHHLIM BhIJeJIeHHBIM
3HaueHHeM ¥ 3 NMPHUNHCAHO B KayeCcTBe 3HaueHHUs1 KoHcTaHTe f. Wcenepyiite mpa-
BUJILHOCTb HHTEPIPETALMH JJIsI KaKA0H U3 CleAYOIIUX DA3JIMYHBIX HCTHHHOCT-
HHIX Tabnun pgis 2D:

ml ool el 6|6
p q POgq | PG | POY | PDY | PDY | PDT
0 0 0 0 0 0 0 0
0 1 0 1 2 3 0 0
0 2 0 2 3 0 0 0
0 3 0 3 1 I 0 0
1 0 0 0 0 0 0 0
1 1 0 0 0 0 0 2
1 2 0 "2 0 0 0 0
1 3 0 2 0 0 0 0
2 0 0 0 0 0 0 0
2 1 0 1 0 1 2 2
2 2 0 0 0 0 0 0
2 3 0 1 0 3 0 0
3 0 0 0 0 0 0 0
3 1 0 0 0 0 0 0
3 2 0 0 0 0 0 0
3 3 0 0 0 0 0 0

19.10. MosxeT cAy4uThCsA, YTO NPABHJIbHASL HHTEPIPETAUMsT HCYMCIeHHA P,
C MOMOIIbI0 CHCTeMBbl MCTHHHOCTHBIX 3HAUYeHHH W UCTUHHOCTHHIX TaGNHL CBOLHTCS
K I'1aBHOH MHTepnperaumu (§ 10) rfocpeiCTBOM 3aMeHHI BCEeX BHIJEJeHHbIX MCTHH-
HOCTHBIX 3HAYEHHH Ha t, a He BhIJeJIeHHBIX UCTHHHOCTHBIX 3HaYeHHT Ha 1. Ciexys
Kapnamny, Mpi 6yfiem TaKyio NMPaBUIBLHYI0 HHTEPHPETALMI0 HA3bIBATH HOPMAAbHOL
unmepnpemayueil, a VHble UHTePINPeTALUH HCUUCTIeHUs] P, — HeHopmaabHulmU
unmepnpemayuamu'®®), Torga MOXKHO CUHTATh, YTO HOPMAJIbHAsl HHTepPIpeTaUUst
HCUUCJIeHHs1 P, OTIHYaeTcsi OT TjlaBHOH HHTePNpPETAHH TONLKO TEM, YTO IOCje
O00bLIYHOTO JeJIeHHsT CY)KAeHHH Ha HMCTUHHBIE M JIO)KHBIE JOIOJIHNTEJNbHO IPOBO-
0ATCS pajibHeliMe NMoxpasfenieHHst OAHOHM MM ob0eMx 3THX Karteropuil, Hewop-
MaJbHasl )Ke HHTepIpeTallsi OTIMYAeTCs OT TNIaBHoOU GoJsiee 3HauMTenbHO., Ompe-
HelMTe, KAKUe M3 IMpPaBMIbHBIX MHTepnpeTauMii HcuMciaeHuss P,, HalineHHBX
B 19.9, ABAsIOTCS HOPMAJbHBLIMH HHTEPNPETALMAMH H KAKHe — HEHOPMAIbHEIMH.
Onpenenure Tak)Ke, KAKHe M3 HHX MOT'YT GbITh CAeJIaHBl HOPMAJIbHBIMH 6e3 MoTepH
NPAaBHJILHOCTH MOCPEACTBOM OHOTO TONbKO U3MeHeHHsT pa30HeHHsT HCTHHHOCTHBIX
8HAYeHUH Ha BbljesieHHBle M HeBbIJeJIeHHBIE,

19.11. PaccmoTpHTEe MHTepHnpeTallMi0 MCYHCHIeHHs P,, comepyxkamyio wecTh
HCTHHHOCTHBIX 3HavyeHH# O, 1, 2, 3, 4, 5, u3 Kotopeix O H 1 ABNsAIOTCS BHIfENE H-

i
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HBIMH MCTUHHOCTHBIMU 3HAYEHHSIMH, 2 5 NIPHIIFCAHO B KaYeCTBe 3HAUeHVSI KOHCTAH-
te | CO CrleAyIOLIeH UCTMHHOCTHOHN Tabnuue# mis 2D

=
Y
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(1) Tloxa>kvTe, YTO 3Ta MHTePNpeTaLst SABJSETCS] NPaBUNbHON. [VkasaHue
flyctb ADDB M A — TaBTONOrUM (B II€CTH HCTUHHOCTHBLIX 3HAueHUAX). M3 uer-
BEPTOr0, ISITOTO, LIECTOro, AECSATOr0, OAMHHAALATOrO M ABeHAAUATOr0 BXO/0B
Ta0AMLBl HEMOCPeACTBEHHO BUAHO, 4TO ¢opmyna B HM 11 KaKUX CHUCTeM 3Ha-
YeHHH ee MepeMeHHBLIX He MOXKET NPUHUMATh 3HadeHu# 3, 4 unu 5. OTtcioaa clie-
ayet, uto Gpopmyna B HY s Kakoi cucTembl 3HaveHHil ee TlepeMeHHbIX He MOXKET
NPHHATE 3HaueHHe 2, TaK KaK B MPOTHBHOM Cjiyyae oHa nojayunsa Obl 3HaueHHe 3
NpH B3aWMHON 3amMeHe 3HauyeHWil 2 U 3 B naHHO#H cUcTeMe 3HaueHUH ee MepemeH-
Hbix. CnepoBatenbHo, B — TtaBToNOrUs.]

(2) HcnonbayiiTe 3TOT NpHMep B KayecTBe IIPOTHBOpevalllero NMpUMepa JAJis
NOKa3aTeJIbCTBA JIOKHOCTH IIPeAJOyKeHUs:: ,,B  mnpaBunbHOM uHTepnperauux
HcuHcsieHHst P, MCTHHHocTHAst Tabnuua anst = SIBJsIETCS] CUMMETDHYHOH B TOM
CMBICJIe, UTO eCJIH p ==¢ HUMeeT BbifleJJeHHOe UCTHHHOCTHOE 3Ha4eHHe AJis1 HEKOTO-
PO¥ naHHOM CHCTeMBl MCTUHHOCTHBIX 3HA4EHWI NePEMEHHBIX p U ¢, TO 9To dopma
HMeeT TaK>Ke BbifeJieHHoe 3HAueHHe HOCJe B3aUMHOMN 3aMmeHBl 3HaueHuit p n ¢”.

(3) Hccnenylite Bompoc 0 TOM, KAKMM NMyTeM WJH KAKUMM NYTSIMH MOYKHO
TaK M3MEeHUThL 3TO NpeAJo)keHUe, 4ToObl MOJYUYUTh BEePHYIO MeTaTeopemy, INpeA-
CTaBJIAIILYK) HHTepec.

19.12. MiHTepnpeTupysli ucuuciienMe P, c IOMOIIBI0 TpeX MCTHHHOCTHEBIX
3Hauennit 0, 1, 2 u3 xoropeix 0 ¥ 1 SABAAOTCS BblAeJIEHHBIMH HUCTHHHOCTHBIMH
3HAYEeHHUSIMH, a 2 IPHNHCAHO B KAYeCTBe 3HAUYEHUS KOHCTaHTe f, JIOKaXKHTe JIOXK-
HOCTbL MpelJjioXKeHHs: ,,EciaM B mNpaBHabHOH HHTepnperallMu HcuMciaeHus P,
bopmbl p==¢ W ¢==r NPUHUMAIT BbijeJieHHBIE UCTVHHOCTHble 3HAuYeHUS IS
RaHHBIX 3HaYeHHH nepeMeHHbIX p, § U r, TO U Hopma p ==r NPHUHUMAET BbljiesieHHOe
HCTHMHHOCTHOE 3HaveHue”, [Yrasanue, HanGonee npocroil MeToA COCTOHUT B UCHIQJIb~
30BaHMHM 11 D) HCTHHHOCTHOM Tabnuusl § 15 ¢ O M 2 B posn t 1 f cooTBeTCTBEHHO
M npunuceiBaHuM Gopme p )¢ 3HaueHuss 1 BCAKHMIl pa3, Korja p WiIM ¢ UMEKOT
3HaveHHe 1. IIpyroit meToR ykasaH B 3amedaHuu Uépua u Peurepa B UX pelleH3UH
Ha crateio [uusa B The Journal of Symbolic Logic, 15, 1950, ctp. 69—70.]



TITIABA II

MPONO3ULIMOHAJILHOE UCUNCJIEHUME (IPOOOJHKEHHUE)

20. Mcxonupiii Gasuc ucumcaeHusi P,. JIpyroi ¢opmyaupoBKO#
NPOMO3MLHOHATILHOTO HCUMCTICHUST SABJISETCSl JOUCTHYECKAsT CHUCTe-
ma Py, wotopasi oTiuyaercd oT P; B mepBylo ouepeib OTCYTCTBMEM
(MPONO3UIUOHATbHBIX) KOHCTAHT.

McxoHBIMM CHMBOJIAMU HCUUCTeHUs P, ABJIAITCS 4YeThipe He-
c0OCTBEHHLIX CHMBOJIA

[ © 1 ~
¥ GeCKOHeUHbIi mepedeHb (MPONOSULIKOHANLHBIX) MepeMEHHbIX

P g r § Py qu ' S Pge-.

(yKasaHHbI 37eCh TOPSZOK HAa3bIBACTCA QAPABUMHBIM  NOPAOKOM

niepeMeHHBIX).
[IpaBunamu MOCTPOeHUs] UCUUCIIeHUs P, sBJSOTCS:

20i. OTpenpbHO B3sITasl MepeMeHHas ecTh Id.
20ii. Ecou I ectb nnd, 1o U ~ I' ectb mid.
20iii. Ecoiu ' 1 A cyTe mnd, to u [’ D A] ecrs nng.

dopmyna wmcumcieHusi P, sBisercss IpaBMJIbHO TOCTPOEHHOH
TOTAA ¥ TOJBKO TOTJA, KOTJAa MPaBUJIbHOCTb €e MOCTPOEHUsl CJeflyeT
M3 YKa3aHHBIX Tpex MpaBui nocrpoenus. Kaxk u B cayuae P,, orciona
cienyeT 3b(GeKTHBHBIA MeTOJ NPOBEPKM NPaBUJIBHOCTH TOCTPOEHUSI.
B § 22 Mbl TarKe JOKa)KeM, uTo BCsikasi nn-gopmyna ucuuciaeHusi Py,
umeeT Jub0 BUA ~ A, nu6o Bux [A D B] (rie A u B — nn-¢gopmyibi)
H B KOKIOM M3 3THX JIByX ClyuaeB OHA IPeACTaBAMa B TaKOM BHAE
eIMHCTBEHHBIM crioco6om. B nm-dopmy e [A 2 B] npaBujpHO MOCTPOEH-
Hple yacTh A u B HasbBAaKOTCS COOTBETCTBEHHO aHMeYeOeHmoM U
KOHCEKGeHMOM, a BXO)KJleHHe 3HaKa =D ME)XAy HHUMH HasblBaeTCs
2NABHBIM 3HAKOM UMRAUKAYUU. '

[lpaBuna BeiBoja2 B ucuucienuu P, Te yKe camble, YTO U B HUCYHC-
neHud Py

*200. s [ADB] u A caenyer B.

*201. U3 A cnenyer SR A|. (ITpaeuso nodcmarogril.)

(ITpasuso mo0yc noHenc.) ‘
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Axcuomamu ucuucieHus P, sBasorcs:
1+202. pD,qDPp.
1203. sD[pDYD,sDpD,sDq.
t204. ~pD~q¢D_ ¢Dp.

AKCHOMBl B YKa3saHHOW IOCJIENOBaTeNbHOCTH CYTb 3aKOH yméep-
HCOEHUS KOHCEK8eHMA, 3aKOH CamooucmpubymusHocmu UMnAuKayuu
1 00pamHblll 3aK0H Konmpano3uyuu. 3anucbiBasi 3TH aAKCHOMBI, MBI
MCHOJIB30BANIM TO JKe camoe corjameHue 00 ONYCKaHUM CKOGOK M
ynotpebyieHMH GOJIbIIMX TOYEK, KOTOpoe ObUIO pa3bsicHeHo B § 11,
1 B JalbHelimeM Mbl 6yieM N0Jb30BaThCS STHM COIJIAMIEHHEM B OTHO-
LWIEHHM BCAKOA (OPMYJIMPOBKM TNPOMNO3MLKOHATBHOTO WCYMCIEHHS,
He oropapuBasi aToro. B ucuucnaennu P, mbl Tare Gynem M0Jb30-
BaTbCSl ONpefesieHUsIMU-cxemamu D3—11 u3 § 11, xoHeuHo, nmoHumas
NOABJISIIOMIMACH B HUX SHAK ,~»”’ KAK HCXOAHBIH CHUMBOJ ~~ HCYHUC-
Jienus P,.

’

['naBHast MHTeprpeTalHs HcuMcnenust P, sajaercst cleAVIOIUMH ceMaHTH-
YeCKUMH IIpaBUIIAMM:

a. IlepemeHHnsle cyTh NepeMeHHble ¢ 06acTbi0 3HaueHui t M f.

b. Iln-gpopmysa, cocrosiniasi M3 OZHOH TOJNBKO MePEMEHHON a, MPUHMMAET
8HavyeHue t IS 3HAYeHMs1 t mepeMeHHOIl a ¥ NMPHHUMAeT 3HauyeHWe f JJis1 3Haue-
Hust T nmepemeHHoi a.

¢. Jlnsi 3apaHHOro pacrhpefieJleHHs] 3Ha4YeHMH 1o NMepeMeHHBIM Gopmysab A
3HaueHHeM QopMynH ~~» A Oyjer f, ecM sHaueHMeM GopMyJB A saBasiercs t,
1 3HaueHueM PopMynH ~~ A OyZer t, ecnM 3HaueHueM GopMYJBI A siBasercs f.

d. [Ins sajgaHHOro pacrpefeieHHs1 SHaYeHMH 0 NepeMeHHbIM (opMys A
1 B sHavenuem dopmysel [A D B] Gyner t, ecnu 3HavenneM B apnsiercs t miwm
€CIM 3HaueHHeM A siBrstercst f, U 3HaueHueM dopmysnl [A D B] Gyzer f, ecin
3HaueHuem B sBastercst f M B To >Ke BpeMsl 3HAueHMeM A SIBJIsIeTCS t.

21. Teopeva nefyKuHH pisi McuMcienusi P,. Kak u B cliyuyae Py,
MBI Cpasy moJiyuaeM B KayeCTBe NpPOU3BOJHOIO IIpaBUJa BbIBOJA
npasuao 00HO8peMeHHOI nOdCMAHOBKU:

P
210. Ecom A u ecnu by, by, ..., b, CyTh momapHo pasiMyHELe
i biby. ..y A
nepemeHHbe, TO  Sphe -l A|.
Msi umeem Taroke B KauecTBe TEOPEMbl MCYHCIIEHUS P,:

211, p> p. (Baxon pedaexcusnocmu umnauxayuu.)

Hoxasamesvcmeo. OnuoBpemennoit mojcTaHoBKOH B 1203:
FPOWDPID,.PD¢D,POp.
CrenoBarensuo, mo 1202 u modyc nouenc:

FPpDgD, pDp.
8 2007
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Otciofa, NOACTaBAsisi ¢ =D p BMecto ¢ M npumensis 1202 u cHoBa
MOOYC TOHEHC:
FpODp.

JlokasaTeILCTBO TeOPeMbl iefiyKLIuu B § 13 TpeGoBasio Juwb p 2D p,
3aKOHA YTBEP)KJEHUS KOHCEKBEHTa M 3aKOHA CaMOJUCTPUOYTHBHOCTH
UMIJIMKALAM (BMeCTe C NIPABUJIAMM MOOYC NOHEHC ¥ OJHOBPEMEHHOH
noacTaHoBKy). Clef0BaTeNbHO, Mbl TOJIyyaeM C IOMOLILIO TOTO JKe
CaMOF0 I0Ka3aTe/bCTBA B KayeCTBe METATe0peM UCUUCIIEHUst Py TEOpEMY

JeAYKLKH U ee CIeJCTBUSL:
#212. Ecom A, A,, ..., A, B, 10 A}, A, .
*213, Ecom A B, 10 -ADB.

Tak e, KaK M paHblle, AOKA3LIBAKTCS, fAaliee, aHAJOIH MeTa-
Teopem *133 u *134:

5, A, HFA,DB.

*214. Ecnu Ka)kaas no-gopmyna, xoTs Ol 0iMH pas BeTpeyaromascs
: cpenu A, A, ..., A,, BCTPedaeTcs TakKe X0Tsi Obl OJMH pa3s
cpenuC,, C,, . . ., Couecmn Ay A, .., A, B, 10 -Gy, C,y .l
. C B, :
*215. Ecim B, 10 €, Cy, ..., C. B,

22. Hexoropbie AanbHeHIIHEe TEOPEMbI M METATEOPEMBI HCUHCINE-
Husa P,. HauuHas ¢ aroro maparpada, mbl Gyjem Gosiee COKDAIUEHHO !
SaNMCLIBATH JIOKa3aTesbCTBA B McuucieHuu P, M, B JaibHedlueMm,

H

B JAPYTUX JIOTHCTHYECKUX CHCTeMax. B 4YacTHOCTH, Mbl YacTo OyAEM
ONMYCKaTb $iBHble CCHUIKM Ha WCIOJIb30BAaHUE MOACTaHOBKH, MO0YC

NOHEHC WJIA TeOPEMBI [eAYKUHH.

1220. ~pD_ PpDY.

Joxaszameascmeo. Tlo 1202, ~ p A~ gD ~ p.
CnegoBaTenbHo, 1o 1204, ~ p - p ¢,

[Mocyie 3TOr0 NMPUMEHSIETCSl TeopeMa JelyKUMH.
1221, ~ A~ pDp.
Joxasameavcmgo. Tlo 1220, m e~ p -~ pD A~~~ p.

CnenosartenbHo, no 1204, ~~p -~~~ p2Dp.
Jlasiee UCNONL3YETCST MOOYC NOHEHC W 3aTeM TeopeMa Jefy KUUH.
1222. pD e~ a~p.

Hoxasamenscmso. Tlo 1221, -~~~ pD ~p.
3atem ucnoanayercss 1204.

1223. pDID ~¢D~p.
Hoxasameascmeo. Tlo 1221, pD g, ~~p Fg.

o

(O6pamusiii 3aKoH 060(iH020 0MPUYAHUA.) "

(3aron xonmpanosuyuu.y:

(Baxon ompuyanus anmeyedeHma.)

:

(3akon 0O60iit020 ompuyaHus.) *
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CrnepoBaresibHo, N0 1222, pD ¢, ~m e~ p F ~ vy,
ClefioBaTeNibHO, P g -~ A~ pD A Ay,
Vcnonbsyem 1204, saTeM NpuMeHsieM TeopeMy JeayKIlHM.

1224. pDrtriD~p.
Hoxasamenvcmgo. Tlo 1221, pD[rEr), m~p rcEr.
CnenoBatenbHo, pD[rEr] -~ p ]:)_ r ¢Ir). <
CrnepoBatesibho, mo 1204, pD[rcfr] -rDrD~p.
Crenosarenibno, no 1211, pDrcEr] -~ p.
[locyie aTOro npumensieTcsi Teopema AelyKLMH.

st 30PeKTUBHOro MeTO/ia NPOBEPKH NPABAILHOCTU TIOCTPOEHUS,
0 KOTOPOM roBopuJioch B § 20, Tak >Ke KaK M JJIs1 HEKOTOPOL'0 uuMcJia
APYTUX MeTaTeopeM, CIIeyIOLMX HUXKE, Mbl MCIIOJIb3YeM TOT JKe MpUem
nojcuera CKoOOK, KoTOpbii onucad B § 10. A uMeHHO, MLl HauuHaem
¢ Hayana GpopmyJisl (T. €. C ee J1eBOI0 KOHIIA) U, IBUTASICh CJIeBa HATIPaBo,
cuMTaeM Kaxkoe Bxoxkaenue | 3a 41 u Kajoe Bxo)KjieHue | 3a —1
1 cymmupyeM. Ymucno, KOTOpoe Mbl TakuM 00pasom NPUIIKCHIBAEM
HEKOTOPOMY ‘BXOXK/IEHHI0 CKOOKH, HAa3biBAeTCSl UHOEKCOM ITOTO BXOXK-
llehusl CKOOKM B JlaHHYI0 GOpMYyJTy.

W3 ompepenenusi npaBuiIbHO MOCTPOEHHOH GOPMYJIBI CliefyerT,
UTO €CJIU MM CONEPIUT CKOOKH, TO OHA JODKHA OKAHUMBATLCS BXOYK-
JICHHMEM |, SIBJISIOILMMCS] ee 3aKJIIOUNTEIIbHBIM CUMBOJIOM; €r0 Mbl 6y 1eM
Ha3bIBATDL 3aKA104UMebHOl cKoGKod nn-Gopmynsl. Merogom matema-
TUYECKOH HHAYKUMHM 10 OOLEMY YHCIY BXOKJIEHHN ) M ~» JIETKO
nojyyaeTcs cielylowas juemma: MuOexc 6csiKo20 xomcoenus cko6xu
6 NN-opMyay ABAAEMC NOAONCUMENLHBIM HYLCAOM, KPOME BXOHCOCHLS
3aK0UUmMeAbHOU  CKOOKU, UHOeKCOM Komopoz2o seasemca uqucao 0, u
g:ﬂ@bekc elcmcoeo 6X0MCOEHU | 6 NN-POPMYAY, KPOMe 1ePEo20 6XOMCOCHUA |,

ue 1. ‘

** 225. BC?K&}I nn-gopmyJia, He SIBJISIIOWIASICS OTAENBbHON Iepemed-
HOH, umeeT G0 Gopmy ~ A, 6o popmy [A D B], u B J0-
6OM M3 9TUX JBYX CllyyaeB OHa IPEJCTABHUMA B COOTBETCTBYIO-
1eM BHJIe eAMHCTBEHHBIM 00pa3om.

Horazameascmeo. Tlepasi MONOBYHA TeOPEMBI TPUBUAJLHA B CHJIY
OnipefiesieHns1 NPaBUIbLHO NOCTPOCHHOU dopMy bl
‘ OueBuaHO TaK)Ke, YTO eCJIM NI-GOPMYJIa NIPEACTABUMA B BUJIE ~ A,
TO 0Ha mpe/cTaBUMa TaK €IMHCTBEHHBIM 06pa3oM (T. e. B 9TOM CIy-
Yae A onpenensieTcsl 0HO3HAYHO), IIOCKOJILKY MBI MOXKEM NONy4YUTH A
TipocTo oT6pachiBasi ~ OT Hayalla JaHHON MH-GOPMYIILL ’
Ocraercsi mokasaTb, YyTo ecau NN-GOPMYyJa NpeJCTABMMA B BHJE
[ﬁ‘DB], TO OHA MpPEACTABMMA B 3TOM BH/le €IMHCTBEHHBLIM 00pa3oM.
beanonoykum, uro [A D B] u [C D D] — oana u 12 »Ke nu-popmyia.
Cu A He cOepIKUT CKOBOK, TO MepBOe BXOXKACHUE 3HAKA = B [AD
) HaxoauTcst HENOoCPeACTBEHHO 3a A, TaK KaK H3 ONpeJeNieHusl
3* 4 —
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nn-GOpPMYJIBl CJIEJyeT, YTO MEPBOMY BXOXK/EHHIO 3HAKA D B HEKOTO-
PYI0 MI-GOpMYJTy I0JDKHO MpeecTBOBATh KaKoe-JIH00 BXOXAeHHe [;
0TCI0fla — TI0 Tem >Ke cooGpakeHHsAM — BhiTeKaer, yro C copnajaer
¢ A. AHaJIOTMYHOe pacCy’ijeHue MoKa3bBaeT, uto ecymu C He copep-
KuT cKoGoK, To C u A cosnajawor. Eciu kak A, tak u € coxepkat
CKOGKH, TO 3aKJII0UKTENIbHAS CKOOKA B A SIBJISIETCS IEPBbIM BXOXKEHUEM
B A CKOOKHU ¢ uHjeKcoM O M I103TOMY BTOPHIM BXOXXAeHueMm B [A D B]
CKOGKH ¢ MHAEKCOM 1, a 3arJounTeNIbHask CKoOKa B C siBJIsieTCs IepBbIM
BxoyaeHueM B € ckoOKu ¢ nHaeKcoM O ¥ 1I09TOMY BTOPBIM BXOYKAEHUEM
B [C D D] cKo0KM C HHAEKCOM 1; M3 3TOro CeAyeT, YTO 3AKJIOUU-
TenpHble ckoOKH B A u € coBNajarmT U, CIef0BATebHO, COBIAAAIOT
camu A u C. Mbl moJsyunsty, Takum o6pasom, uro A u € coBnajaior BO
BCeX CJydasix, a M3 ITOr0 y)Ke OUeBHIHBIM 00pa3oM CJELyeT, UTo
copnagatorT B u D.

#% 996, Tln-uacTb 200 Gopmysnl ~ A 1uGo coBmajaer ¢ -~ A, 6o
ABNSIETCS NII-YacThlo GopMynt A.

Hoxasameascmeo. Mbl JOJKHBl IOKA3aTh HEBO3MOXKHOCTb CYLIECT-
BORAHHUS NI-yacTd M GopmyJisl ~ A, KoTOpast mojydanach 6st oT6pa-
ChIBAHHEM OJHOTO MM 00Jbillero UMCJa CHMEOJIOB OT KoHua (T. e.
cnipaBa) GOpMyJInl ~~ A Ge3 0TOpachiBaHusi KAKUX-JIMO0 CUMBOJIOB OT
HauaJa (T. e. cyeBa). Ecnu M cofepykut CKOGKM, TO 3Ta HEBOSMO)KHOCTD
SIBJISIETCS CNIEACTBHEM TOTO, YTO B [IPOTHBHOM CJIyyae 3aKJI0UuTe IbHAS
cxobka popmynsi M umena 6u1 B Gopmysie A unjexce O, XOTs1 OHA U He
SIBJIsieTCS] 3aKJTIOUMTeNNbHOM CKoOKoit gopmynsl A. Ecnu rxe M He
COZIEPIKUT CKOGOK, TO HEBOSMOMHOCTb JIEKO IOJIyYaeTCsi MaTeMaTH-
YeCKOM MHAYKLMER MO UMCIY 3HAKOB ~v, CTOALIMX ADYT 3a APYrom
B Hauasle dopmyJynl A.

** 227, [Tn-yacth Gopmyns [ADB] smbo cosmamaer ¢ [ADB],
an6o SIBJSIETCS NN-YacTblo GOPMYJBl A WM MI-4acTbio Gop-
myJiet B 20D,

Jloxaszameavcmeo. Mbl 10JHKHBI J0Ka3aTh HEBO3MOXKHOCTb CYILECTBO-
BaHust NI-yacTu GpopmyJs [A D B], kotopas, He conajas ¢ [A D BJ,
BKJIJ0Uasia Obl TJaBHBIA 3HAK MMIUIMKALKH GopMyJsl [A D B], mim
3aKJIOUMTENbHYI0 CKOBKY Gopmysl [A 2 B, unu BxoXkenue 3Haxa [,
crosimee B Hauase opmyns [ADB].

Tpennono)xuM, 4To M ecTh Takasi NO-yacTb (GOPMYJIbl [ADB].

Torpa M cozepxut cro6Ku. JIn60 3aKI0unTENIbHASI CKOOKA GOPMY JIEI M
TpeIIeCTBYeT 3AKIOUHTENbHOM CKobke dopmyibt [A D B] 1 noatomy
umeeT uHaeke 0 B QopmyJie M ¥ MOJNOXKMTENbHBIN UHAEKC B QopmyIe
[A D B]; nubo >xe mepBoe BXOXJeHue [ B M cToMT Mo3Ke BXOXNe- [

Hus1 [, cTOSILIErO B Hauase GopmyJinl [A D B], 1 Mo3TOMY MMEET MH/IEKC 1

B gopmysie M, Ho Gonbwnit ungexc B gopmyne [A D B]. Mui moiy- :
yaeM, YTO BO BCEX CJlyuasix BCsIKOe BXOXeHue CKOOKM B M uMmeeT
B M unjexc, meHbliui He)xenu B [A D B]. M3 aroro cieayer, 4To0
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saiJIouMTeNIbHAsT CKOOKa ¢Gopmysisl M I0DKHA mpejinecTBOBATH
3aKJIIOYUTENbHON CKOOKe ¢opmyasl [A D B], u, wpome Toro, onHoO-
BpEMEHHO NepBoe BXO)KHeHue [ B M ODKHO CTOATH MO3)Ke, HEXeIH
BXO)KJleHHe [, cTosllllee B HayaJse popmyiisl [A D B].

TaK KaK 0CTaeTcsl eIMHCTBEHHAs] BO3MOYKHOCTb, COCTOSIIAS B TOM,
yto ¢opmysna M BKriIouaeT TJIaBHBI 3HAK HMMIJMKAUUM (GOpMYJIBI
[ADB], To dgopmyna M [oMmKHA THe-TO COAEPIKATb MO MeHbliei
Mepe OIHY CKOOKY, NpealecTBYOIY0 I'JIaBHOMY 3HAKy MMILJIMKAaLUu
u noatoMy newamywo B A. Taxum o0pasoMm, A COIep)KHT CKOOKH.
3arJiounTenbHas ckobka gopmysisl A umeeT B A uHiexc 0 u noaromy
uHgexc 1 B [A D B], a moromy HexoTOphii MeHbmM# HHIAeKC B M,
4T0, OIHAKO, HEBO3MOYKHO, TAK KaK OHa He sIBJISIETCA 3aKJIOUHMTENbHOR
crobroit popmysil M.

#k 208 Ecnn A, M, N — nn-¢popmynsl u I monyvaercs us A nopcra-
HOBKO# N BMecTO HYJst MiM GOJBLIET0 Yucsia BXOXKIAeHUH M
B A (He 06s3aTeNbHO BMECTO BCeX BXOXXAeHud M u A), To
I’ ects nn-gopmyna. '

Hoxasamesscmeo. PesynbTaT mnosyyaeTcst cpasy Ajsi IBYX 4Yacrt-
HBIX ciyuaes: (a) ¢opmyna N mojcrapisieTcsl BMeCTO HYJS BXOXJe-
Huit M B A, 1 (b) M coBnanaer ¢ A u noxcraHoBka gopmysisl N coBep-
LIAeTCs BMECTO 9TOT0 OJHOTO BxoaeHus M B A. JIeHCTBUTEJIBHO,
B cnyyae (a) I' coBnanaer ¢ A, a B cnyyae (b) I' cosnanaer ¢ N.

Jlnst Toro 4to6bl foKa3aTh ** 228 B 06IueM Cayuae, Mbl IPUMEHsIEM
MaTEeMaTUYECKYI0 HHAYKUMIO 110 06ileMy YUCJYy BXOXKJIEHHH 3HAKOB D
u ~ B Gopmyny A. Ecnu 310 06iuee uuciio BXOXKAEHUH PaBHO HYJIO,
TO Mbl MMeeMm JiuGo cnyuvait (a), smbo ciyuait (b) ¥, KaK Mbl BUIEJH,
pesynbTaT noJjyyaercs cpasy. Iloaromy paccMoTpum nn-gopmyny A,
B KOTOpOH 910 oOmee uyucno 6GoJblie HYNsl; BOSMOXKHO TOJIbKO /1Ba
CIEAYIOMHUX CHAyYas:

Ciyuait 1: A umeer BUjL ~ A,. Torga no ** 226 [ecau TOJBKO MBI
He uMeeM ciyuait (b), Kotopulit 6bi7 TONLKO uTO paccmoTpeH] I umeer
Bujt ~ I';, Tie T'; nonyvaercs u3 A, noacranoBkoi hopmyssl N BmecTo
HyJs una Gosibluero uyucia BxoyKaeHuit ¢opmyasl M. Ilo mpenmoo-
XeHuw uHayKuud, I'; npaBuiabHO nmoctpoeHa. CiefoBaTenbHo, no 20ii,
OpaBuNibHO MocTpoeHa u ¢opmyna I.

Cnyuaii 2: A umeer Bujt [A; D A,]. Toraga no ** 227 [ecnu TONbKO
He nuMmeeT MecTa Y)Ke paccMOTpeHHBI# ciyuait (b)] T' umeer sun [, D
Io), rie, u T, nonyuaioress u3 A, # A, COOTBETCTBEHHO IOJICTa-
HOBKO} N BMecTo Hynsl Uy Honbluero yucia BxoxaeHult Gopmynn M.
o npeanonoennio mupyxumu, T'; u T, NpPaBUIBHO [OCTPOEHHI.
Cnenosarennno, nmo 20iii npaBunbeo noctpoera u T

Tem cambiM 10Ka3aTEJLCTBO MOCPE/CTBOM MAaTeMaTHUECKOH MHIYK-
LMY 3aBeplUeHo.

*
229. Ecsiu B nosyuaercs us A noactanoBko# nn-popmynisi N BmecTo
Hys uax GoNbilero yuciaa BXoKIeHud nn-gopmynst M (me
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06s13aTeNbHO BMECTO BCeX BXO)KAeHuil nm-gopmynnt M B mn-
gopmyny A), To
MDON NDM|-ADB

MSN, NODM -BDA.

Jlokasameabcmeo. B ABYyX 4aCTHHIX CIIyyasix 9TO NOJIydYaeTCst Cpasy:
(a) Korga N TOJACTaBIISIETC BMECTO HYJsl BXOXKIEHUH (GOpMYyIIbl M
B popmyny A u (b) korna M copnanaer ¢ A u popmyna N noacrapnsiercs
B A BMeCTO 3TOT0 OHOT0 BXOXJieHust M. B camom fiene, B ciyuae (2)
3710 BhiTeKaeT u3 1211, a B cnyuae (b) u3 Toro, uro ADBuBDA
copnanaloT ¢ MDD N u N2D M co0TBETCTBEHHO.

Jlnst Toro urofBl foKasaTh * 229 B ofuem ciyyae, Mbl IDUMEHsIEM
MaTeMATHUECKYI0 HHJAYKUMIO 10 00lIeMy UMCIy BXOXJEHHH CHMBO-
J0B D # ~ B popmyiy A. Ecau 510 00imee uucio paBHO HYJIIO, TO Mb
BMeeM OJIWH M3 YaCTHBIX chyyaeB (a) Uiy (h) M, KaK Mbl Y)Ke BULENH,
yTBep)K/IeHMe MeTaTeopeMsl * 229 monyuyaerca cpasy. PaccMmoTpum
Tenepb NN-popmysly A, B KOTOpO# 310 ofmee yucio GoJblle HYJs;
TOTAA BO3MOXKHBI TOJIbKO CIEAYIOLIME fiBA Ciydas:

Cnyuait 1: A umeer BUR ~ A;. Toraa mo ** 226 [ecu TOJBKO He

¥MeeT MecTa Y)Ke pacCMOTpeHHbli cnydail (b)] B umeer sun ~ By, .

rie B, monyuaercsi u3 A; NOACTaHOBKOM dopmy bl N BMECTO HYJIsI HIIK
foNbIIero uuciia BXxoaeHuit ¢opmynsr M. Tlo mnpeanosoyKeHHio
MHIYKUMH HMeeM

M>SN, NOM - A, DB,
M>N, NDM -B,DA,.

VTBepykaenne * 229 ToJydaeM OTCIOfA TNOACTaHOBKOM B 1223 u
IpUMEHEHUEM MOOYC NOHEHC.

Cnyuaii 2: A umeer Bug A, D A,. Torna mo ** 227 [ecyn TOJILKO
He MIMeeT MeCTa y)Ke pacCMOTPEHHbIH YacTHBIA ciryyait (b)] B umeer BUA
B, OB, rae B, u B, nonyyatwrcsi u3 A; u A, COOTBETCTBEHHO C MO-
MOIIBIO MOACTAHOBKHM (popmyJyisi N BMecTo HYJsl Wik 0oJibuiero yucia
BxOxeHuit ¢popmynsl M. Ilo mpenosio)KeHH0 HHAYKUUHE HUMEEM

MDN, NDM A DB,

MDN, NDM |-B, DA,

MDON NDMI}|-A,DB,

MDN NDM B,DA,
Mo mo0yc nomenc

Bl - Al) Az - Bz: A1 = A2) Bl 'X— B‘.:’ 4

Al : Bl! B2 : Az, Bl D Bz: Al }_’ Az-

23. Ceasy ucuucaenuti P, u P, 119

VTBep)KJaeHHe MeTaTteopeMbsl * 229 monyyaercss Temepb IO Teopeme
e yKLHH.

Takum o6pa3om, pnokasarennerBo * 229 TocpejcTBOM MaremaTH-
yeCKOM MHAYKIMHK TIOJHOCTBI0 3aKOHYEHO.

23. CBsa3p Mcuuciaenuss P, ¢ mcuucnennem P,. Hecmorpsi ma To,
yTO KOHCTaHTA [ OTCYTCTBYeT B MCUUCIEHUH P,, Mbl, TeM He MeHee,
CyMeeM IOKasaTb 3KBUBAJIEHTHOCTH cuCTeM P, u P, B HeKOTOpOM
CMBICJIE, KOTOpBIH TNpealnojiaraeT MCTOJIb30BaHUE B HCUUCIEHHH P,
nn-gopmyssl r Er (T. e. ~ [rDr]) BMeCTO KOHCTaHTBI | HMCUHCIIE-
Hus P;.

B raaBHoli uHTEpnpeTauny ucuncnenuit P, u P, koHcranta f us P, wu
nn-hopmyna r L r u3 P, uMeloT B e icTBUTETbHOCTH pa3/IHyHoe comepikaHue, ITep-
Basi sIBJSIeTCS KOHCTaHTOH, o6o3Havalollei f, a Bropast — cuHrynsprof#t dopmoii,
npuHUMaolle il 3HaveHHe f I BCSIKOTO 3HAUEHUS ee NepeMeHHOH r. Tem He MeHee
3TH COIEP)KAHUST NOCTATOUHO CXOAHBI JUTS1 TOTO, uToOH 7 CEr Moria GHITb HCTIONL-
soBaHa B P, nus1 GonbliiMHCTBA Uesel, AJIST KOTOPBIX HY)KHA KOHCTaHTa, 000-
sHavatomas f. . :

Ecnun A écTh Kaxas-nmu6o nn-popmyna ucumcienusi P, TO C 1oO-
MOLIBIO TIpOLecca NMooyepeIHO B3aMMHO OTHO3HAYHOH 3aMEHBI KaXKIOH
nn-vactu Buga ~C Ha COD[rcEr] Mo mMoXem u3 A moJay4uTh
nn-gopmyny A, ucuncieHust Py, B KOTOPO ~~ BCTPEUaeTCst TOJMbKO KaK
cocTapHast yactb nm-gpopmyn r ¢ r. Mb MOYKEeM HaJIOKUTb JOTIOJHU-
TeJIbHOe OTpaHHYeHue, COCTOsIIee B TOM, YTO B TeX CJyyasx, Korja
~ C umeer Bup r ct r, 3ameHa ~ C Ha C D [r ¢} r] He n0/HKHA coBep-
watbesa. Torpa U3 paHHo NM-GopMyJEl A MBI ITOJyYaeM C IOMOIIBLIO
TOJNILKO YTO ONMCAHHOTO TpoLecca OAHO3HAUHO  ONpeleNeHHYIo
nn-Gopmyny Ay, KOTOPY10 Mbl 6y ieM Ha3BIBATh packpbimuem Gopmyst A
omuocumensro ompuyanua. Ecnu Mbl 3aTem BCIOAy R A, 3ameHum r E r
Ha f, To mosyuum nn-popmyny A; ucurcneHusi P,, Koropywo Oynem
HasnBaThL npedcmasumenem gopmyast A 6 Py.

Vmelor mecTo clefylolipde MeTaTeopeMsl (B Ciyyae OYEBHIHOCTH
N0KA3aTeJILCTBA ONYCKAIOTCS):

*230. Ecim B nonyuaercs’ u3 A 3ameHOH OXHOTO BXO)KAeHHS ~ C
Ha COfrctr], 0o AFBuB|-A.

Hoxasameascmeo. Ito cnenyer u3 * 229 no mo0yc noHexc, TaK Kak
MojcranoBka B 1220 u 1224 naer

F~CD COrckr),
FCDOrgr1D~C.

*231. Ecnu A, ecTb packpuiTHe GOopMy Ll A OTHOCUTEJILHO OTPULIAHHS,
0o A A, u A -A.

*232. Ecnu use nn-bopmyisl A u B ucuncienusi P, mMeT OHOTO
¥ TOTO jXe npejacTaButens B P,, 7o A B uB |- A,
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*233. Ecnu pee nn-gopmynst A u B ucuucienusi P, UMEOT OZHOrO
U TOro >Xe npexpcrasutenss B P, 7o WADB u FBDA.

*234. NMo-gopmyna A wucuucneHusi P, sBiasiercsi Teopemoir B P,
ecnu ee npeacrasurens A; B P, aBnaercs Teopemoit B P;.

Hoxasameascmeo. Tlycts A, — packpbiTie ¢oOpMysan A OTHO-
CuTeNIbHO OTpULlaHusl. B cuny * 231 pocraToyHo NoOKasaTh, uT0 A,
AIBJISieTCSL TeopeMoit ucuucnenus Py, ecnu A; apnsierca Teopemoit Mc-
uucnenuss P;. Tak Kak A, ecTb

SL[T: ] Af !’

TO MBI pacCy>XJaem CleqYOIIuM 06pa3oM.
Buauane samevaeM, yTo ecnu nn-gopmysna X — aKcHOMa HMCUMC-
nenus Py, ToO '
S,fy [1' o> 7.] X l

siBJIsieTCS TeopeMoit ucymcineHus P,. HeiictBurensHo, ecan X ecrb
1102 unm 1103, To 310 HemocpencTBeHHo ciexyer u3 1202 u 1203,
ecnu ke X ectb 1104, To aro cienyer u3 1221 u *231.

Ecnu nano poxasatensctso B P; dopmynst A;, B KOTOPOM He BCTpe-
YaeTcs NepeMeHHast r, Mbl BCIOLy B 9TOM J0Ka3aTeJIbCTBE 3aMeHsieM [ Ha

~[rDr]. Tlonyuaemasi TAKHM CIIOCOGOM IOCJIEOBATENILHOCTD AM-POP- -

MyJl CTAHOBHTCS [0Ka3aTejbCTBOM (opmynnt A, B P, mocne noGas-
JIEHUsS1 JI0Ka3aTesIbCTBA ISl

Sf~[r= r]XI

BCIONY, T'/le 3T0 He06X0aMMO (B JIeHCTBHTENHHOCTH 3TO HYXKHO TOJNBKO

Torfa, Korga X ecre 1104).

Ecnu B nanHom nokasartenbcTse GopmyJsl A; B HCumcieHuu P,
HCNONL3YeTCA NEepeMEeHHas r, TO MBI IPeIBapUTENIbHO BLIOMpaeM He-

KOTOPYIO IIEPEMEHHYIO &, KOTOPAsl B I0KA3aTeJIbCTBE He HCIIONB3YETCH,

¥ TOBCIONY 3aMeHsieM r Ha a. [locyie 3Toro Mbl fleiCTByeM Tak e, KaK
npexxzae, T. e. 3aMeHsieM MOBCOAY [ Ha ~[rDr] u Bclopy, rae aTo -

Heo0Xx0MMo, N00aBisieM 0Ka3aTeNIbCTBA (B UCYUCIEHUH P,) st

S% o XJ.

~[ror]

[Tocne aroro mbl ucmonb3yeM * 201 st Toro, yrolbl MOACTABUTHL 7 |

BMECTO a.

Vicnionb3yst Te ye cambie UCTHHHOCTHEIE TaGIULBI [UTS 2D 1 ~, KOTO-
pie OblM 1aHB B § 15, Mbl MOXKEM ONpPENesUTh 3HAYeHUe NI-GOpMyJIHI
MCUHCJIEHNs Py U151 JaHHOH CHCTEMBI 3HaUeHU ee MepPeMeHHBIX TAKUM -
e 00pa3oM, Kak W B cayvae nn-¢popmyn ucuucienus P;. Taxum e

nyTeM, KaK U paHblIe, MOYKHO NMPOBOAUTL U (baKTH‘lECKOE BLIUHCJIEHHE

3HaYeHU# NH-QOPMYJBl IUISI BCEX CHCTEM 3HAUEHHH ee NepeMeHHBIX '

23. Censb ucuucaenud P, u P, 121

¥ Ha3biBaThb NN-QOpPMyJy maemoso2ueii, ecu OHa TMPHHMMAET 3Ha-
yeHue t JUISL BCeX CHCTEM 3HAUEHMH ee NIEPEMEHHBIX, ¥ NpPOMUEO peUlieM,
ec/i OHAa JUJIS1 BCeX CHCTEM 3HaYeHHU NpUHHMaeT 3HaueHue f.

*%235. Bcesikas Teopema Hcuucienusi P, ecTb TaBTONOrHS.

Hoxaszamenscmeo. Tpy akcHOMBl MCUHCIIEHHSI P, CYTh TaBTOJIOTHH,
¥ J1Ba NpaBuia BbIBOJa HCYucheHusi P, oGnapawT cBoiicTBOM cox-
paHATb TaBTOJOTHYHOCTb. (Cp. 10Ka3aTeNbCTBO MeTaTeopeMbl ** 150.)

** 236. Ecnu e nn-¢popmynsl HcuucieHus P, HMEIOT 0HOro M TOTO
npencTaButeNisi B Py, TO OHM NPUHUMAIOT OJIMHAKOBHIE 3Ha-
YeHHMS JJIs1 BCAKOM CHCTeMbl 3HauYeHWH BXOJSALIUX B HUX
fepeMeHHBIX.

Horazameascmeo. C mnomompio *233, **¥235 Y HCTHHHOCTHOM
TabJUMUBL 171 2.

*% 237. In-popmyna A ucuucneHusi P, sipnsieTcst TaBToJIOrMeH Torna
M TOJIbKO TOIJla, KOTAA ee MpefcTaBuTeNb A; B HCUHCTIEHUH P,
SIBJISIETCSI TaBTOJIOIMeH.

Hoxasameascmso. Ilyctb Ay — pacKpuiTHe GOPMYJIBI A OTHOCKTE b~
HO oTpulanusi. Tak Kak nn-gpopmyna ~[r D r| ucuucienus P, Bcerga
NpuHUMaeT 3HaveHue f, T0 A, sAIBJIAETCA TaBTOJIOTHEH TOTAa H TOJIBKO
TOI'Ja, KOTAA TAaBTOJIOTHEH sIBJIsIeTCA 'Af. ([Last Toro uToObl gaTh MOJIHOE
Ji0Ka3aTeJIbCTBO ITOI'0 YTBEP)KJAEHHMS, UMTATeNb JOJDKEH J0Ka3aTh
aHaJIOT JIEMMBI, KOTOpas O6bljla MCHOJb30BaHa MNPH JI0Ka3aTesbCTBE
meraTeopemsl ** 150.) [Moaromy ** 237 crenyer us ** 236.

**238. Mn-gopmyna A wucuucnenuss P, siBnsiercss Teopemodt B P,
TOJIbKO B TOM Clyyae, €CJIM ee NPeACTaBuTe)b A, B HCUHUCTIe-
Huu P, ectb Teopema B P,.

Horxasameavcmeo. Ecnu A — Teopema ucuucnenus P,, To B cuiy
** 235 oHa siBJsteTcst TaBTOJIOTHeR. [loaromy B cuiy ** 237 TaBTOJIO-
ruei sipisiercst u A, Oretona B cuiy *152 monyuaem, uto A, — Teopema
ucuncienus P,.

Merarteopemsl * 234 u ** 238 ABNAOTCS TOYHBIME GOPMYIMPOBKAMY
TOT0, B KAKOM CMbICJie Mcuucnenusi P, u P, oxkBuBasieHTHBI. A HMEeHHO
COOTBETCTBHE, CONMOCTaBJsAMIEEe KaKA0H nn-gopmyne ucuucnenus P,
€¢ NpeJCTaBUTENIsl B UCUMCIEHHH P,, ABISAETCS TaKUM MHOI0-O0JHO-
SHaYHBIM COOTBETCTBHEM MeXXAy nNn-Gopmynamu ucuucienuét P, u Py,
P KOTOPOM TEOPEMAaM COOTBETCTBYIOT TEOPEMBI, @ He-TeopeMaM COOTBeT-
CTBYIOT He-TeOpeMbl. Ml 3T0 MHOr0-01HO3HauHOE COOTBETCTBHE 061afaer
TAKUMH CTPYKTYPHBIMU CBOHCTBamM, yTo ecnu A, u B, — npencra-
Butenu gopmyn A u B cooTBeTcTBeHHO, TO A; D B, ecTh NpeacTaBuTe b
bopmyner ADB u A; D ectp npeicraBuTens GOpMyNbl ~~ A,
€Cm ToNIbKO A He ecTb [r D r] 202,
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M3 9To#f 3KBUBAJICHTHOCTH JIBYX HCUMCIEHMH U u3 **237 mut
nojiyuaem Teopemy, ofpaTHyno K **235: :

*239. Ecnu nn-gopmyna A wucuucieHusi P, siBJsieTCsl TaBTOJIOTHEH,
T0 + A.

Merateopempr **235 u *239 BMecTe ¢ aNrOPUTMOM TMPOBEPKH
TaBTOJIOTMYHOCTH TH-GOPMYJ JAIT pellleHue NpoBsieMbl paspelleHust
i ucuucienusi P,. B 9T0# ¢Bsi3uM yuTaTesnb NOJKEH caM yOeauThest
B TOM, 4TO JI0Ka3aTeJLCTBO MeTaTeopeMbl *239 (COBMeCTHO ¢ J0Ka-
3aTeJIbCTBAMM NPELIECTBYIOLIUX MeTaTeopeM, Ha KOTOpPHIE ONHMpaeTcs
A0Ka3aTesIbCTBO MeTaTeopembl *239) HemocpeCTBeHHO laeT 3deKTHB-
HYI0 TIPOLENYpPY /IS MOCTPOEHHSI OKas3aTesJbcTBA GOpMyasl A B HC-
yucJeHHH Py, ecnu nposepKa nokasasa, 4To A ecTb TaBTOJIOTHS.

Kak u B cnyuae ucuucnenus P, HENPOTHBOPEUMBOCTL M IOJIHOTA
HCUUCIIEHHS1 P, B PasjiMuHBIX CMBICHAX, PACCMOTPEHHLIX B TJaBe I,
BBITEKAIOT TeNepb KaK CJIEJCTBUA M3 3TOr0 pelleHHUs] nmpobliembl pas-
peleHus.

IIpuHUKMOBL AYyaJLHOCTH JUIST WCYMCIIEHUS P,, aHajJoruyHble MeTa-
Teopemam *161, *164, *165, Toyke moONyyalTCS TeM )HKe IyTeEM,
uTO0 M JUISL UCYHMCIIEHUs P,.

Ynpaxnenns K § 23

23.0. Ilycrs P,;, — noructuyeckasi CUCTeMa, KOTOpasi OTJIAYAETCS
OT MCUKCIIeHHs P, TOJILKO TeM, uTo B Helt nn-gopmyJisl ucuucienus P,

nepenucaHel B 0Oeccxo0OYHOW cucTeMe 0603HAaUEHUH Jlykaceruua.

ITocTpoiite wexomuwlit 6asuc ncuucieHust P,r, 3areM chopmysupyiire
' M JIOKQKUTEe aHaNoOTH meraTeopem **225—**227 nns ucuucienus Py,
(Cp. ¢ ynpakueuuem 12.2 u npumeyanuem 91.)

23.1. Uccnenyiire metonamu § 19 He3aBUCHMOCTH AKCHOM M Ipa-
BUJI Ucyucyienusi P,.

23.2. B xauectse crencTBus u3 * 229 nonayuure aas ucuucaenus P,
aHayor merareopembl *159 (1oACTaHOBOYHOCTb 3KBHBAJNEHTHOCTH).

23.3. Jloxarxure, ut0 B P, BCAKas TaBTONOI'HS SIBJISIETCS TEOPEMOH,
0713y AACh NIPU 3TOM METO/OM, KOTODLIK aHaJIOTHUeH cojepiKalleMycsi
B §§ 12—15 pmoxasaTenbCTBY COOTBETCTBYIOWleHt MeTaTeopeMbi JUISt
UCUKMCIIeHus P, M KoTOpHIil 1M03TOMY He ommpaercss Ha **226—*229,

23.4. B coOTBEeTCTBMM C HAIIMMH COTJIAHIEHUSIMM BBIPAYKEHHUE

w~ DD, g p’  sABISETCS COKpAalEHMEM HEKOTOPOH MN-hopmyJibl
HcuucyeHust P; ¥ HeroTopo# (apyroit) nn-gopmyiel ucyucieHus P,.
3anuwMTe KKy U3 3TUX NN-GOPMYJ, He NPUMEHsIS cOKpalleHHH,
OTJIMYHBIX OT ONYyCKaHMs cKOOOK. JInsi KaKaoi 3anmmcaHHOM TakuMm
00pasom mnn-GopMyJbl NpPOBeIMTE NOJCUET ee 3HAa4YeHHH NS BCeX
CHCTeM 3HaueHWi ee IepeMeHHBbIX. IIpoBepbTe, YTO COOTBETCTBYIHOUIME

Ynpaxcnenun k. § 23 123

3HaUEHUS 3TUX NN-QopMyJ] Bcerja COBNAJANT, U 00bsACHUTE, NMOUEMY
9T0 J0JDKHO MMETh MECTO BO BCeX IOAOOHBIX Cayyasix.

23.5. Ilo ananoruu ¢ § 16 aeranbHO uccienyitre npo6iemy ayasib-
HOCTH B HcuucaeHus P,.

23.6. Tlycts Py — noructuyeckasi CUCTeMa C TEMH Ke, uTO B P,,
UCXOJHBIMH cuMBoJamu, ¢ *200 u *201 B KayecTBe IPaBHJ BHIBOJA
A CO CJIeAYIOLIMMHU HIECTbI0 AKCMOMAMM: :

PD.4Dp,
$D[PDYD.sDpD,. DY,
pOlgDrID.¢D,pDT,
pPDID, ~(D~p,
 ~~pDp,

pDara~p.

(1) Hoxakute 1204 B KauecTBe TeOpEMBl UCUMCTIEHUS Py U NOKaXKuTE,
TakuM 00pasoM, UTO TeOpeMBl UCUUCIIEHUs Py Te )Ke CaMble, 4TO U MC-
uncyienusi P,. (2) Mccnenylite He3aBUCHMMOCTb aKCUOM HCUHMCIIEHUs Pp.

23.7. Nlycrb Py, — norucruveckasl CuCTEMa ¢ TEMH JKe, YTO H
B Py, MCXOIHBLIMU CHMBOJamu u nn-gopmynamu, ¢ *200 n *201 r Ka-
yecTBe NPaBUJI BHIBOJA M CO CleAyOIleHd eIMHCTBEHHOM aKCHOMOi:

DGO D~rDPpDA~s|DIropD9D,sDpD,
S:q]:pzls.%:pz-

JlOKa)KuTe, UTO TEOpPeMBl MCUMCJIeHUsT Py, — Te >Ke camble, UTO U HC-
uncaeHuss P,: moxakute ans 3toro, uyro (1) eluHCTBEHHAsl aKcuoma
ucunciieHnst Py siBNsieTCsl TaBTOJIOTHeH M UTO (2) aKCHOMBI MCYHMCIIE-
HUA P, ABJIANTCA TeopemMaMu MCUMCIIEHHst Py,

23.8. oka)KuTe TOT »Ke pe3yjbraT NJIsi UCUHCTeHHs1 Py, KoTopoe
OTJINYaeTCs OT Py, TOJILKO TeM, UTO MCTO0JIb3YeTCs Clley omas (HeCKOJIb-
KO 0oJlee KOpOTKas) eNMHCTBEHHAsl aKCHOMA:

[PD.,~¢D[rDs]D,sD¢D,piD,rDYD[~¢,D
[(:Dr]Ds]Ds.

23.9. Jokajkute TOT )Ke CaMblit pe3yJbraT AJs HCYMCIieHMst Pg,
KOTOpoe 0T/IMYaeTCA OT Py TOJIBLKO TeM, 4TO MCIONB3YeTCs Clenynuas
CJIMHCTBEHHAS aKCHOMA:

rlD[qu:SDql]D[81:I S:p1:I ~p:~r]:.81:.
sDOpD.rop. :
(Ucnonbayitre peaymnbTat ynpakuenust 18.4.)
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24, Ucxonuble CBASKH MPOMOSHIMOHANLHOTO MCUMCIACHUSA. B uc-
yucyeHuH P, MBI HCIIONIL30BAJIM MMILIMKALMIO H OTPHIIAHKE B KayecTBe
MCXO/IHBIX CBSI30K IPONO3ULKOHAJILHOIO UCYUCTIEH s, a B P, — umnu-
KalHUio X KOHCTAHTY f. Mbl Iepexoium Ternepb K pPacCMOTPEHHIO IPYTHX
BO3MO)KHOCTEH BbIOOpPAa HCXOAHBIX CBSI30K (BKJIKOYasi CioJa, pajM
yROOCTB U3JI0)KEHHsl, M KOHCTaHTHl KaK 0-apHble CBSI3KH).

3a OfHHM TOJbKO MCKJIIOUEHMEM, MBI He OyJIeM pacCMaTpPHUBaTh
CBSI3OK, uMeromux Oojiee ABYX omnepaHf. KckiwueHue cocTaBiasieT
TepHapHasi CBA3Ka, JUIsi KOTOPOH, eCIM OHAa NMpUMeHeHa K OmepaHiam
A, B, C, mbl ucnonbsyem o6osnauenue [A, B, C]. Mbl HasbiBaeM 3Ty
CBSI3KY YCA06HOU 0U3BI0HKYUel W TIPUIKCHIBAEM eif CIIeAYIOIYI0 HCTUH-
HOCTHYI0 TabsuLy 203

p q r [p,q,1]

o I N Y S T R S
—h e e e b b e e
-k mh o+ =k e+ =h o+
- e b mh mh e o e

(Orcropa cnenyer, 4To nyaJbHBIM K [p, ¢, r] SIBJISIETCSI BhIpa)KeHHe
[, 4, p] B TOM CMBICTIE, YTO UCTMHHOCTHASI Ta0JIHLA BHIPAXKeHHUsl [p, ¢, 7]
npeBpaiaeTcss B UCTUHHOCTHYIO TabJuly Bepakenus [r, ¢, p], ecau
NOMEHATb Meay coboii t u f.)

CHUHI'YSDHBIMA M OMHAPHBIMM CBSIBKaMi, KOTOPHE Mbl Oyaem
paccMaTpuBath, ABJISIOTCA ¢BA3KM § 05 204 ¢ HCTUHHOCTHBIMM Tal/M-
Lamu, npuBeJleHHBIMA B § 15. KOHCTaHTHI CyTh { ¥ [ ¢ NPUNKCAHHBIMU
uM 3HaueHUsAMHA t 1 f cooTBeTCTBeHHO. ECaM Mbl 10GaBuM elje UCTHH-
HOCTHYIO Tabnuny

.
t
f

».&,E

TO B PAacCMOTpPEHHE OKaXKYTCsi BBeJ€eHHLIMU BCe BO3MO)XHBIE HCTHH-

HOCTHBIE TaOJIHLBI (1151 CBA30K, ABNAILUXKCA He Goslee ueM GHHAPHBIMHK),

HCKJIIUYasA TOJbKO TaKHe KCTHHHOCTHBIE Taﬁnuum, B KOTOPLIX 3Haue-
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HUAA, CTOSILUE B MOCJIEJHEM CTOJIOLE, He 3aBUCAT OT OJHOTO M3 Ipejbl-
RYLHUX CTOJIOLOB.

Ecin 3ajaHo HEKOTOpOE YHCJIO CBA3OK BMecTe ¢ OOLIYHBLIM (ecKo-
HEUHBIM MEPeYHeM IpPONO3UUKHOHANLHBIX MePeMEHHBIX, TO MPABUIbHO
NOCTPOEHHbIE POPMYJILL JIETKO ONpeessiioTes mo aHajgoruu ¢ §§ 10, 20,
a 3HayeHHe HEKOTOPOH NM-POpMYJNBl ANA BCSIKOH CHCTEMBI 3HAYEHMH
ee INEPEMEHHBLIX 34/aeTCSl C MOMOWIbI0 ONpejiesieHHsl, aHaJor HUHOIOo
onpenenenunio § 15. SicHo, 4TO 3HAUEHUsS] HEKOTOPOH MI-HOPMYJIIbL IS
BCEX CHCTEM 3HAUYEHHI ee NePEMEHHBIX MOI'YT ObITb MOJIHOCTbHIO 3aJaHBI
B KOHeuHO# TaGJuile, NOXO0OHOH MCTHMHHOCTHOH Tabiulie CBSISKH; 3Ty
Tabauny Mbl OyjaeM HasblBaThb UCMUHHOCMHOU mabauyell JaHHOW
nn-GopMy kL.

Cucrema MCXOJHBIX CBSI30K HPONO3ULKOHAJILHOIO HCUUCIIEHHUS
0yjaeT HasblBaTLCA M0AHOL, €CJIM BCe BO3MO)KHbIE HCTHHHOCTHEBIE
TabIUIH, colepiKaliue He MeHee JBYX CTONOLOB 209 pMeloTCsl B YHCJie
VICTHHHOCTHBIX Ta0JIMIl TeX NN-GOPMYyJ, KOTOpBIE II0JIYy4yawTcs MpH
TaKoi cucreme cBsA30K. Kawas-nubo omnpejesieHHasi CBsi3Ka M3 HX
uucia Oyner, HasbiBATbCS He3aeucumol, eclii NoCje ee OTOpACHIBAHHSA
ee UCTUHHOCTHAs TabiuLa He OyJeT BCTpPeyaThCs Cpejid MCTHHHOCTHBIX
Ta0 ML 101y Ya oI XCs NNI-GOPMYJl — MM, B C1yyae KOHCTAHTHI { UJIH f,
ecs mocyie ee oTOpacpiBaHus Cpefd INOJYyarluxcs no-Gopmys He
OyneT TaKoi, KoTopas npuHKMalia Obl 3HaYeHUe t UJIH COOTBETCTBEHHO |
IJIsT BCeX CHCTEM 3HAaueHHil CBOMX MepeMeHHBIX.

CucTeMaTHUECKMM H3YUEHUEM IIOJIHBIX CHCTEM HE3aBHCHMBIX MC-
XOAHBIX CBSA3OK IIPOHO3ULMOHAJIBHOT0 UCUMCIIeHHs 3aHuMancs [Tocr 208,
Mbi He OyaeM wHCCIeNOBaTbhb 3[eCb 3TOT0 BONPOCA HCUEPHBIBAIOIIUM
06pasoM, a OrpaHUYMMCSl PAcCMOTPEHMEM HEKOTOPHIX YaCTHBIX CJIy-
yaeB. Mbl HauMHaeM cO CJeYIOLIero:

Yeaoenasa Ousswonkyus, t u | cocmasasiom NoAHYw cucmemy He-
3Q8UCUMbIX C8A30K NPONO3UYLOHAALHO20 UCYUCAEHUA.

[TonHoTa JOKasHBaeTCA MaTeMaTHYeCKOX MHAyKLuMel Mo ducay
PasIUUHLIX TIEPEMEHHBIX, BXOAAIMX B NA-GOPMYIY, NOCTPOCHHYIO U3
9THX CBS30K. ICHO, YTo Cpenu Nn-GopmyJ, He COIEPIKALIMX TiepeMeH-
HBLIX, Mbl HajileM BCe BO3MO)KHbIC CHCTEMBI 3HAYEHMH, TaK Kak nn-dop-
myJja [ uMeer 3HaueHue f, a nn-gopmysia ¢ umeer 3Hauenue t. [Ipen-
TIOJIOXKUM, 4YTO Cpefu nn-GopmyJ, cojep)Kalux 11 MepPeMeHHBIX,
MMEIOTCSl BCe BO3MOMKHBIE CHCTEMBl 3HAUeHMH, T. €. BCe BO3MOYKHBIE
UCTHHHOCTHBIE Ta0JMLBl, M pacCMOTPUM HEKOTOPYH NPOM3BOJBHYIO
cucTemMy 3HaueHuil 1t WN-QopmyJbl, comepykamed n 4+ 1 mepemen-
HbIX, T. €. HEKOTOPYI0 IpOM3BOJILHYI0 HCTHHHOCTHYIO Tabnuny T
¢n + 2 cron6uamu. [1ycts nepBoiii crondel] B MCTUHHOCTHON Tabnuie T
sIBJIsSIeTCA CTOJIGLOM 3HaueHu# nepemenHo# b. Tlycrs T, 6yner ncTun-
HOCTHOH TalJmleH, KoTopasi mojyyaercd u3 T orOpachiBaHHEM BCex
TeX CTPOK, KOTOpPHIe UMEIOT B IlepBOoM cT0JI0LE O6YKBY f, u 3ateM orfpachl-
BaHueM camoro nepsoro crosatua. Ilycre T, Oymer wucTHHHOCTHOH
Tabyuuei, KoTopas nosjyvaercss u3 T oTOpackiBaHHeM BCeX TeX CTPOK,
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KOTOpPHIE UMEIOT B IEPBOM CTONOLE OyKBY t, ¥ 3aTeM oTOpachiBaHuEM
camoro nepsoro ¢roJioua. [1o npeanosoyKeHuio UHAYKLUUH, CYLIeCTBY 0T
nn-¢popmysnsl A u €, HCTMHHOCTHBIe TabJMLBl KOTOPLIX ¢yTh T; M T,
COOTBETCTBEHHO. Torga nn-gopmyna [A, b, C] uMeeT MCTUHHOCTHYIO
tTabauuy T, KaK B 9TOM MOXKHO y0eauTbes, 00pamasich K UCTHHHOCT-
HOH Tabiule yCNOBHOH AM3BIOHKLUUM. (Takum 06pa3om, MoJaHOTA AaH-
HO# CHCTeMBl 3JIEMEHTApHBIX CBSI30K JIOKa3biBaeTCsi MaTeMaTHUeCKOi
HHIYKLHeH.)

He3aBucHMOCTL YCNIOBHOH AU3BIOHKUMU OYeBHIHA, TaK KakK Ge3
Hee Mbl MMeau Obl TOJIbKO Taxue NI-QOPMYJBl, KOTOpBHE COCTOSAT W3
OHOTO eJMHCTBEHHOTO CuMBoaa (Jinbo f nubo f, nubo mepemeHHON).

HesaBucumocTs { MOXKeT OBITh J0OKas3aHa CCHUJIKOH Ha HOCJIERHION
CTPOKY HCTHHHOCTHOH Tabiuiubl YCJIOBHOH JM3BIOHKUUH, TaK KaK U3
9TOH IOCefHed CTPOKM BHAHO, UTO €CJM NI-GOpMyJia NMOCTpOeHa u3
yCJIOBHOM AM3BIOHKUKH U | (0e3 MCHOJb30BaHUA f), TO OHa AOJKHA
NpUHUMaTh SHaueHue f, ecnum npuuath 3HaueHue f BceM ee mepemeH-
HbIM. AHaJIOTUYHO CCHIJIKOH Ha INepBYI0 CTPOKY HMCTHHHOCTHOH Tab-
JULBL YCI0BHOH JU3BIOHKIIMU MOXKHO JI0Kas3aTb HE3aBUCUMOCTD f.

Tenepb MBI MOYKeM JI0Ka3blBaTb NOJHOTY APYTMX CHCTEM HCXOJ-
HBIX CBSI30K, ONpejenss uepes HUX (B MaHepe § 11) Tpu cBA3KM —
YCJIOBHYI0 QU3BIOHKLMIO, { # [ — M NOKa3bBasi, UTO 3THU ONpefesIeHus]
NpUNUCHIBAIOT 3HayeHue t KoHCrauTe f, 3HayeHue f KOHCTaHTe [ U

TpefyeMyIo MCTHHHOCTHYI TabiuMuy ycioBHOH ausbloHKUmH. Tak,. |

NOJHOTa MMIJIMKauuM u [ BeiTexaer u3 D1 (cm. § 11) u onpeneneHus
D12. [A, B, C] - [BDA][~BD(]

B ciyyae cucTeM HCXOJHBIX CBSI30K, KOTODBIE He COAEPIKAT KOH-
CTaHT, HEBOSMOXKHO JaTh ompepesienust pis f u f. OpHako npu AoKa-
3aTeJIbCTBE IOJIHOTHL JOCTATOYHO BMECTO I3TOI0 IPUBECTH IPUMED
nn-popMy Jibl, KOTOPAs sl BCeX CUCTeM 3HaUeHUH ee IepeMeHHBIX IPMHU-
MaJia Obl 3HaueHue t, T. e. Oblia Obl TABTOJIOTHEH, ¥ TPUMED NII-GOPMY JIbI,
KOTOpas JJisi BCeX CHCTeM 3HAUeHHH ee MepeMeHHBIX NpUHUMANa OBl
3Havenue f, T. e. Oblya Obl IpOTHBOpPeuMeM. Tak, NOJHOTA MMIIMKAIIMH
H OTPHUAHMA CJleflyeT M3 HPUBEJCHHOr0 BhILe onpepesnexus DI2
(MepeucTONKOBAaHHOIO [UIA CJlyyasl, KOIjJa MCXOJAHBIMH CBSI3KAMH
ABJIAIOTCH MMIIMKALKA M OTPULI@HME) U KaKUX-JIMOO NPUMEPOB Tab-
TOJIOTHH, CKaXEM r D7, W NPOTHBOpeunsi, ckaxem r Cfr.

B xaxnmoit U3 cucTeM — MMINUKALMA ¥ [, UMIJIMKALUs ¥ OTPU-
LaHKe ~ He3aBUCHMOCTb BTOPOl CBASKH CJieyeT U3 TOT0, UTO HUKaKas
nn-¢popmyJia, NMOCTPOEHHAs] U3 ORHON TOJLKO MMIUIMKALMH, HE MOXKET
ObITb NPOTHBOPEYHEM (KaK MOXKHO MOKa3aThb MaTeMaTHYeCKO# MHIyK-
. LiMeif, MCrosp3ysi MCTMHHOCTHYI0 Tabiuly uMIMkauuu). HesaBucu-
MOCTb MMIJIMKALMK B 000OMX Clyuasx OUeBHAHA u3-3a KpaliHed orpa-
HHYEHHOCTH KJjlacca NIM-QopMyJr, KOTOpble MOTYT ObITb NOCTpPOEHH 6e3
Hee. Takum ofpasom: -
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Kaxcoaa u3 cucmem — umnauxayus u f, uMnauxkayus u ompu-
yanue — ABAAEMCA NOAHOU CUCMEMOU HE3ABUCUMBIX UCXOOHBIX CEA30K
npono3uyUOHAAbHO20 UCHLC/CHUA.

[ToyuuB ITOT Pe3yJILTAT, Mbl MOYKeM Telepb JOKa3biBATh IOJIHOTY
HEKOTOPOHM CHCTeMBl MCXOMHBIX CBSI30K, ONpeJeJsisi ¢ UX NOMOINbIO
160 UMAJIMKALMIo U f, nM60 MMINUKALWK U OTPULAHHE U TOKA3bl-
Basl, YTO 3TH OMNpeflesleHUsl AAIOT HY)KHble HMCTUHHOCTHBIE TaGJIHMI{BI
(u, ecyu ompeneJisieTcst f, TO OHUM NPHUIIKCHIBAIOT KOHCTaHTe [ 3Hade-
Hue f). v

B uwactnocTH, MOJHOTA OTPUUAHMSE W [U3BIOHKLUH ClelyeT H3
onpenenenus [A D B]kak~~ A v B, a 1071H0Ta OTPULIAHHSA B KOH BIOHK-
uuu crenyer u3 onpegenenus [A D B] kak ~ [A ~ B]. B kaxpom
U3 3TUX CJIyuaeB He3aBHCUMOCTh MOXKHO JI0OKa3aTb aHaJOIHYHO TOMY,
KaK Oblla [O0Ka3aHa He3aBUCHMOCTb HMMIUIMKALMKM ¥ OTPULAHHMS.
Taxum o6pasom:

Kancoas us cucmem — ompuyanue u OU3BWHKYUA, OMPUYaHUe U
KOHBHHKYUA — ABAACMCS NOAHOU CUCTEMOU He3a8UCUMbIX uCXOOHblx
C65130K nponb3uyloHAAbHO20 UCHUCACHUA.

Mul npefocTaBisieM YuTaTeN0 10KA3aTh CleyIolliee YTBEPIKIeHUE:

Hmnauxayus u o6pamuas aHMuuMnAukayus 06pasywm noHyw
CUCTIeMY HE3AUCUMBIX LCXOOHBIX C8530K NPONOUYUOHANLHO20 UCYUC/e-
UL

Jra IIOCHEefHSAST CUCTeMAa WHCXOJAHBIX CBSI30K, IMOJ00HO CUCTeMe,
COCTOSINEH M3 YCJIOBHOH NM3BIOHKUMM, ! U f, NMeeT TO CYLIeCTBEHHOE
NpeuMyIeCTBO, UTO OHA SBJSIETCSI CaMOAyaJbHOW B TOM CMbICIE,
4TO Ayan Kawkod-nubo MCXOQHON CBSIBKM MO0 caM SIBJISIeTCA UCXOX-
HO} cBsA3KOH, MMb0 Mojyvaercss U3 MUCXOAHON CBSISKY IepecTaHOBKOM
ee omepanf. HedcTBUTENbHO, SICHO, YTO MWCCJICf0BaHUE JyaJibHOCTH,
nojo6HOe NpoBefeHHOMY B § 16 1ans ucuucnenuss Py, 6buio Om 3Ha-
UHTEJILHO TPOLE B Cily4ae TAKOH GOpMyTHPOBKHU NPOMOSUIMOHATIBHOTO
UCUUCIIEHHs], KOTOPasi OCHOBBLIBAETCS Ha CaMOXYyaJIbHOH CHUCTeMe uc-
XOJIHBIX CBSI30K.

V3 IByX yKa3aHHBIX CaMOAYaJbHBIX CHCTEM HCXONHBIX CBS30K Ta,
KOTOpast COCTOMT U3 UMINJIMKALUH ¥ 00paTHOH aHTUMMIINKAHY, HMeeT
CIeNYIOIUI HEeAOCTATOK: B Hell Hesb3sl ompejeNuTb OTPHLAHUE TaK,
YTOOBl OHO OBIJIO CAMOOYAAbHHIM B TOM CMBICJIE, UTO AyajioM K ~ A
BNIAETCA ~ Ay, Tie A, nyaibHo K A. TloaToMy cTaHOBUTCS Heo6Xo-
AUMBIM BBECTH (7151 yI00CTBa iyanusaly) Ba OTpeeIeHUst OTPUIAH U,
AyaJbHBIX APYT K Apyry. Torama, ecsiu st 0603HAUEHUS 3TUX JBYX
OTpULlaHMH BBIOpATH CUMBOJIBL A~ U, IYaJIOM 17t ~ A OyHeT v A,

CamopyanbHasi CHCTEMA, COCTOSIILAS U3 O0YCIOBJIEHHOH JUSBHIOHK-
uuy, { ¥ f, He KUMEeT ITOTO HEJOCTAaTKa, HO OHA CTpajaeT OUeBHAHLIMH
HE0CTaTKaMH, CBSI3aHHBLIMM C UCIIOJIb30BAHUEM B KauecTBe UCXOZHOH
CBASKU TaKoH, Kotopasi.umeeT 0oyiee ABYX ONepaHi. ‘ .
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Mo arum cooGpa)keHHSIM MHOIAA BBICKAa3blBajlaCh MbICIL 00 0TKa3e
ot TpeGoBaHMS He3aBUCHMOCTH B HMHTEpecax MCNOJb30BaHUA 0GoJee
yno6HOH cHCTeMBl HCXOAHBIX CBSI3OK. B 4acTHoCcTH, mnpepyaranach
CHCTeMa, COCTOSIAs] U3 OTPULAHMA, KOHBIOHKIMHM U JIU3IBIOHKIHUH,
JOpyroifi Bo3MOXXHOH cHcTeMO! ABJISIETCA, KOHEYHO, OTPHLAHME, HUM-
nauMKauus U ofpaTHasi aHTHUMIUIMKALUS.

Jinsi HeKOTOPHIX 1ieJieit BHITOJHO UMETh MOJIHYI0 CUCTEMY MCXOJHBIX
CBSI30K, COCTOSIIYI0 M3 OJHOH CBA3KH, XOTSl AJs TOJYYEHHST TaKoi
CHCTEMBbI IPUXOJUTCS] BHIOUPATh HY)KHYIO CBSI3KY BeCbMa MCKYCCTBEH-
HbIM 00pa3om (M OTKa3aTbCsi OT KaKuX Obl TO HHM OblIO TpeGoBaHMi
CaMOAyaJIbHOCTH, eCJIM HUCXOAHAs CBSI3KA JA0JHKHA ObITh He GoJsiee UeM
GuHapHOi). Mbl IpejocTaBisieM YMTaTelll0 J0KasaTb Clefylollee
npejoyKeHKe 207;

AHMUKOHBIOHKYUA, 63AMas 0mOeabHo, 06pasyem NOAHYI0 CUCMEMY
UCXOOHBIX CB6A30K NPONO3UYUOHAAbHO20 ucyucaeHus. To dce camoe
8¢ pHO 015 0MOeAbHO 63AMOLl AHMUOUIBIOHKYUL. ImU 08e C6A3KU ABAAOM-
€A eQUHCMEEHHBIMU, Komopsle, 0y0yduu He 0oace dem OUHAPHBIMU,
ob6aadawm cgolicmeom o06pasogsiéams, kancoaa 6 omoieabHocmu, noa-
HY10 cucmemy UCXOOHBIX C8S30K NPONO3UYyUOHAAbHO20 UCHUCAEHUA.

Vopakuenns K § 24

24.0. Cuurast yCJIOBHYI0 JM3BIOHKUMIO, [ U [ HCXOXHBIMH, AaiiTe
ONpe/ieJieHUs] BCeX OCTajbHBIX CHHTYJISIPHBIX U OMHApHBIX CBSI3OK.
Haiijute BO3MO)KHO 0osiee NpOCThle OMNpejesieHUsl, MNOXYMHEHHBIE
TpeboBaHHIo, yTOOLl OMNpefesIeHHs] B3aHMHO JyalbHBIX CBSI30K ObIIH
AYaJIbHBL JPYT K APYTY K 4YTOOHI OllpefesieHue OTPUIlaHUs GBIIO camo-
AyalbHbM. :

24.1. CuMTasi UMIUIMKALUIO B 00PaTHYI0 aHTHUMIIJIMKALUIO MCXOML-
HbIMH, faiiTe ONpefeSieHHsl CHHTYJSPHBIM M OCTAlOLMMCA GHHAPHBLIM
ceaA3kaM. Cpenu onpejesneHuil Bribepure BO3MOXKHO 0ojiee IPOCTLIE,
KOTOpBle ObL1H Obi NOYKHEHb! TPeboBaHMIO, UTOOH! ONpe/ieIeHUsT B3aUM-
HO AyaJIbHBIX CBA30K ObLIM AyasibHbI APYT K ApYTY. KaK yKasaHo B Tek-
CTe, JaiTe onpeaesieHHsT J[BYX OTPHLUAHMM, HAyadbHBHIX ApYyr K

Apyry.

24.2, Tlpeanono)Kure, YTO 3ajaHa HekoTopas QopmynHpoOBKa
IPONO3ULHOHATILHOIO HCYMCIIEHHSA ¢ YCJIOBHOH JU3BIOHKUMeH, ! U f
B KayecTBe MCXOJHBLIX CBfI3OK, B KOTOPOH Ka)kjasi Teopema sBJISIETCH
TaBTONOTHER M Ka)KRast TaBTOJIOTUS SIBJISieTCS TeOpeMoil. PacemoTpure
A5 910ii GOpMYIMPOBKHU NPONO3NLHOHAJILHOTO HCUKUCTIEHUS pobiaemy
AyaJIbHOCTH aHAJIOTUYHO TOMY, KaK 3T0 OblJi0 C/le/laH0 AJIs1 HCUMCIIEHHUS
P, B § 16. Paccmorpure BHavase fyanusaLuio co6CTBeHHO Nn-Gopmyl,
a 3aTeM JyaJiM3alUIO BhIpa)KeHuH, KOTOpbiE B COOTBETCTBMU C OIpe-
aenenuamn u3 24.0 ABAAIOTCS COKPAIMEHUSIMH NN-GOPMYIL.
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24.3. Tloxa)kuTe, yTO 9KBMBAJIEHTHOCTb, AM3BIOHKUUS U | obpa-
3YHOT MOJIHYI0O CHUCTEMY HE3aBHUCHMbBIX CBSI30K NPONO3HLUOHAJIBLHOTO
ucuucyieHust. (Cp. ympakuenue 15.7 u npumevanue 186.)

24.4. Tloxka)kute He3aBUCHMOCTb CBSI30OK B Ka)XKAOH U3 Clefylo-
KX CHCTEM CBSI30K NPOMO3UUMOHAJILHOIO HCUKCIeHus: (1) oTpuLaHde
¥ JUSBIOHKUHKS; (2) OTPUUAHME W KOHBIOHKUUA; (3) MUMIVIMKALUSA U
obparHast aHTHAMITIMKALIHA.

24.5. Cunrasi aHTUKOHBIOHKLHI0 e[MHCTBEHHOW HCXOAHOM CBA3-
KO, faiTe onpejenenust CHHIYISAPHBIX U OCTAIOWIKXCS GUHAPHBIX
cBsI30K. OTBEKASICh OT BONPOCOB JyaJIbHOCTH, BHIGEPUTE CPeId Ompe-
jleJIeHUH Te, B KOTOPHIX ONpPeaeNsollue SIBISIOTCS Haubosiee KPaTKUMU
(ecnM MX TMOJIHOCTBIO BBIUCATH B TEPMUHAX MCXOJHBIX CBSI30K).

24.6. Tloka>kute, YTO ISKBMBANEHTHOCTL M AHTUIKBUBAJIEHTHOCTD
He COCTABJISIIOT ITOJIHOM CHCTeMbl HCXOJHBIX CBSI30K MPOMO3MIMOHAIb-
HOI'0 MCYKCIIeHMs. BBISICHUTe BCe BO3MOYKHBIE CIIOCO0B f06aBIeHMEM
O/IHOI UM HECKOJIBKMX He 0oJiee YyeM GUHAPHHIX CBSISOK CAENATb Ty
CHUCTEMY MOJIHOH CHCTEMOH He3aBUCHMBIX CBSI30K IIPOMO3ULUOHATILHOIO
HUCUHUCJIEHHUS. -

24.7. Mo>KeT CyunTbCSsI, UTO XOTS BCe CBSI3KM HEKOTOPOM IOJIHOIL
CHCTEMBl CBSI30K MPOMO3UIMOHATILHOIO HCYMCTIEHHST U He3aBHCHMB,
CHCTeMa BCe >Ke MOXKeT ObIThb ympomieHa 6e3 MOTEPU IMOJHOTHE MPH
MIOMOLIM 3aMeHbl OJIHOM M3 CBSI30K HA TaKYyI0 APYTYI0, KOTOpasi MOYKeT
ObITh OmpejiesieHa yepes OJHY TOJIBKO 3aMeHSIEMYIO CBSISKY U COJEPHKHUT
MeHblee YHCJIO ONepaHji, YeMm 3Ta MmocieaHsas. Hust aTux ueneil Besi-
KyX0 TaBTOJIOTHIO MOXKHO CUMTATb ONpejesieHueM Ui f, a BCSIKOe Mpo-
TUBOpeYNe — OINpejesieHueM st f, XOTsI OHU M He ABJISIOTCS, CTPOTO
TOBOpPA, ONpejieleHUsAMA (Cp. 3aMeyaHue Ha ITOT CYET B TeKCTe).
Eciu nonnywo cucreMy He3aBHCHMBIX HCXOJHBIX CBSISOK MPOMO3UILMO-
HAJIBHOTO MCYMCJIEHMsI HeJIb3sl YIPOCTUTh Takum o0pa3oM, TO oOHa
Ha3BIBAeTCSl Creyuaau3upoeantol CACTeMO! CBJ30K MPONO3UI{UOHAIE-
HOTO ucumcsenusi (B cmuicsie [locra). Onpepenure, Kakue U3 yIOMSI-
HYTBIX B TEKCTE NOJIHBIX CUCTEM HE3ABUCUMBIX CBSA30K I1PONIO3UIIKOHA JIb-
HOT0 UCUHCIIEHUS SIBJISIIOTCS ClelMaM3UPOBAHHBIMK cUcTeMamu. Te us
HUX, KOTOpBE He SIBJISIIOTCSI CIIELMaJIM3MPOBAHHBIMU CHCTEMaMH, CBe-
AlTe BCEBO3MOKHLIMM CMOCOGAMH K CHeLMau3upOBaHHBIM.

24.8. Tlponenaiite TO »Ke camoe MO OTHOIIEHHIO KO BCEM MOJIHBIM
CHCTeMaM He3aBUCHUMBIX CBSI3OK, HaiijeHHbIM B 24.6.

24.9. PaccmoTpure QOpPMYJIMPOBKY HPONOSHUIMOHANLHOIO HCUHC-
JI€HHS1, B KOTOPOA MCXOJHBIMHU CBSI3KAMH SIBJISIIOTCS] OTPUIIaHHE, KOHB-
OHKUKS 1 IU3BIOHKLMA. MBI TOBOpUM uTO mO-popmyia B, copepka-
Wast n pasnMYHBIX NMEPEMEHHBIX, HAXONUTCS B COBEPUICHHOU OU3BIOHK-
MusHol HOpmaAbHOI opme, eCIU BHIIOJNHEHBl CIERYIOLIHe YCIOBUS:
9 2007
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(i) B wmeer Bup au3bioHKUEM C; v Cyv ... v Cy (i) KaXIbIH
uneH €, 3T0# AUSBIOHKUMK MMeeT BuI KOHBIOHKUMM €Ci1Cis . . . €y (i)

wkangoe Cp(i = 1,2,...,m; k= 1,2,..., n)ectb 1160 b,, 1160 ~ by, :
rae b, ectb k- nepemedHas B aj(aBUTHOM NOPSIAKE MNepPeMEHHBIX

(§ 20), Bxomsiwas B B; (iv) unenn C; Bce pasnuuHbl MeXay coGoil u

ynopsiiouensl Takum 06pasom, uto eciiu C;y, €y, « . -, Cip_y) cOBRARAIT

¢ Cjy, Cjpy - -+, Cjn_y cooTBeTcTBEHHO MU Cyp €CTH by, @ Cj, eCTb ~ by,
To [ <. BBenuTe COOTBETCTBYIOILMM ONpejesieHHeM MaTepHaJIbHYI0
9KBUBAJIEHTHOCTbL ¥ HasoBute NN-popmyny B cosepuiennoll Ou3vioHK-
mueHoil HopmaabHoil Popmoil mn-popmyiisl A, ecau B HaxopuTes
B COBEpILEHHON AM3BIOHKTUBHOH HOpMajbHOH (OpME, CONEPIKUT Te
)Ke camble IepemeHHbie, uTo ¥ A, U A =B sBnaercs TaBTOJNOIMeEH.
[okaj)kure, UTo BCsiKAsl He SIBJISIOLIASCS NPOTUBOPeUHEM MI-PopMyia
JiMeeT E[MHCTBEHHYIO COBEPIICHHYK [H3BIOHKTHBHYI0 HOPMAjibHYH
dopmy. 3areM C NOMOWILI JABYX 3aKOHOB e Moprana U 3aKOHOB
KOMMYTATUBHOCTH, aCCOUMATUBHOCTH U JAMCTPUOYTUBHOCTH KOHDBIOHK-
MM M JAM3BIOHKUMKM (Cp. ynpakuenus 15.5, 15.7, 15.8) moxakure,
KaK 3Ty N0-QGopMYyJy CBECTH K ee COBEPINEHHON U3 BIOHKTUBHOI HOP-
MaJibHOM popme. [ToxakuTe, UTO NN-GOpMYIa SIBISETCS TaBTOJOTHeEH
TOIJAa M TOJLKO TOrJA, KOTAA B €e COBepILeHHOH NM3BIOHKTUBHOM
HOpMallbHO#l Qopme m = 2.

24.10. [Inss GHOpMYJIMPOBKM MPOIO3HLMOHAJIBHOIO HCUYUCIICHHA,
B KOTOPOi MCXOJHBIMH CBSI3KAMU SIBJIAIOTCA yCIOBHAs AUSBIOHKIMSA, |

M f, MOXXHO JIaThb Clie[lylolilee ONpe/esieHne HOpMAAbHOU $opmbl C N0~
MOILILIO PEeKYPCHUM N0 UHCIY Pas/IMYHBIX IE€PEMEHHBIX, BXOASLIMX

B nni-gopmyny: nn-GopmyJia, He coeprKallasi NepeMeHHbIX, HAXOMUTCS
B HOpPMAJIbHOH (OpMe TOT/1a U TOJIbKO TOTd, KOTJa OHa SIBJISIETCSE OJIHOH |

3 nn-gopmyn { uiK f; Nn-GopMyIia, pasiMuHele NEPEMEHHbE KOTOPOi

B UX alpaBUTHOM NOPSAIKE CYTb by, b, . .., b,, HAXOAUTCS B HOpMAJb-
Holl (pOpMe TOrma ¥ TOJLKO TOTjJa, KOorja oHa umeeT Bux [A, b, C],

rfie Ka)Kaas us nn-gopmyn A u € COfepIKUT Bee IepeMeHHble by, by, . ..
..., b, ;, He COIeD)KHUT IepeMeHHON b, ¥ HAXOAUTCS B HOPMaJIbHOH -
dopme. [Tosyuure 111 9TOro Ciyyast pe3ypTar o CBeJIeHUM K HOpMaJlb-

HOW (opMe, aHaNOTMUHBI pesynbraTy u3 24.9 0 CBeleHMH K COBep- '

IEHHO JM3BIOHKTUBHON HOpPMaJbHOW popMe B Ciyuyae, KOrjga MCXOM-

HbIMU CBSI3KAMU SABJAOTCS OTPHULlaHMe, KOHDIOHKUUA U JU3BIOHKUHUA,

25. J{pyrue dopmyiIHpoBKY NPONO3NLUAOHANLHOTO HCYMCeHns. Pop- -
MYJIMPOBKH Npono3uyuoOHAJILHOTO HCUUCTICHUHA, KOTOpbIE Obliy HaMHU

JI0 CHX TMODP PAacCMOTPEeHBI KaK B TEKCTE, TAK ¥ B YNPAXKHEHHSIX, OCHO-

BhIBaJIMCh BCe JM00 HA UMIAMKAUUMM M f, NMUGO Ha UMIUIMKALUMH H

OTPUL@HMHM, KaK Ha HUCXOAHBIX CBSI3KaAX. Mul nepexoium TeENeEpb

K KPaTKOMY OMMCAHUIO HEKOTOPBIX (GOPMYJIMPOBOK, OCHOBAHHBIX HA |

JPYTHX HMCXOJHBLIX CBsI3KAX.

Xopowo u3BecTHA HOPMYIUPOBKA Py NpONO3MUHOHANBLHOTO UCUUC- |

JeHMsl, Mcnosib3oBakHass B Principia Mathematica. VicxoHbIME CBA3-
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KaMyl B Hedl SIBJIAIOTCA OTPHLIAHMe U U3BbIOHKIMS. [IpaBuIaMu BhiBOA
ABJIAIOTCS TOACTaHOBKA B MO0YC noHeHe (TIOCTIeIHUM B BUJe: U3 ~ A v

B u A cnepyer B). AxcuoMamu ABIAKTCA NSITh CJeAYIOIMX, B KOTO-

peix ADB cienyer noHuMaTh Kak COKpalieHHe BMeCTo ~ A v B:

pvpIOp;

goopvyg;

PvqgDqvp;
pvigvriDgvipvr];
gOrD pvqgDdpvr.

BBUIO NpPeisIoyKeHo MHOro yopolleHuil 3Toil cuctembl. Cpeau HUX
HauboJsiee Ipocto mosyyaercsi cucrema Pp. K Hell Mbl npuxommm,
oTOpacoiBas YeTBePTYI AKCUOMY, KOTOpasi B [eHCTBUTE/ILHOCTH He
He3aBuCHMa. Ilpyrum ynopolileHueM siBiseTcsl cuctema Py, B KOTOpO#
0ATh aKCHOM 3aMeHeHBl CIEeAYIOIHAMU YeThIpbMS:

pvpIDPp;

! pPOpvg;
pvilgvriDgvipvrl;
qroOD pvqDpvr.

Ewme opHum YHOPOUWEHHEM SIBJSIETCSI CHUCTEMA Pg, B KOTOpOﬁ ATb
AKCHOM 3aMEHEHB! CNeAYIOIUMU TpeMs:

pvpOPp;
pODPVY;
(Dr2D,. pvqgrvp.

Js HeKOoTOpBIX Lesedl yioOHO MMeTh TaKylo GOpPMYyJIHPOBKY Npo-
MO3ULIHOHAILHOTO HCUMCIIEHHUSI, KOTOpasi OCHOBBIBAETCSI Ha TOJIBKO
OAHOM KMCXOMHOW CBSI3Ke, HA TOJBKO OAHOH aKCHOMe M, MOMHUMO Ipa-
BUJla NOACTAHOBKM, Ha TOJIbKO OJAHOM MpaBwWie BLIBOAA, XOTS 1Js
JOCTH)KEHUSI 3TOT0 W NPUXOJUTCS BRIGHPATh €IMHCTBEHHYIO UCXORHYIO
CBSI3KY BeCbMa HCKYCCTBEHHBIM 00pa3oM U TO3BOJIMTL €MHCTBEHHOMH
aKcuoMe OBITH CpaBHUTENBHO JJIMHHOM. Lo Tex mop, IOKa cama Hpo-
Leaypa HOCTPOeHHUs] JIOTUCTHYECKOH CHCTEMBI DACCMATPUBAETCS KaK
IpofHast U BOIPOC O TOM, KaKue AONYIIeHHs (B Gopme aKCHMOM HJIH
npasuin) 6YQyT DPHHATH B KOHIE KOHILOB, OCTA€TCS OTKPBITHIM, Npel-
HoYyTeHHe JOJDKHO OBITH OTJ3HO eCTeCTBEHHOCTH BBIOOpPA HCXOIHBIX
CBSI30OK M NPOCTOTE OT/AEJILHBIX aKCHOM M NIpaBUJI, & He MHHUMAALHOCTH
uX ymgena. Tak jKe ciepyer HOCTyIaTb M TOrAa, KOTAa YIop AejaeTcs
Ha BBHISICHEHHE OCHOB TeOpeM M MeTaTeOpeM, B CMBICJIe ONpe/esieHus
npennosoyKeHuii, jeXKalux B OCHOBAHMM KaKao# u3 Hux. C apyro#
CTOPOHBI, BeCbMa BO3MOYKHO, UTO B HEKOTOPHIX CAyuyasiX AOKa3aTellb-
CTBO HY)KHBIX MeTaTeopeM MO)KeT ObITb YNPOWEHO YMeHbIUEHHEM
Yncia UCXOAHBIX CBSI30K, aKCHOM M [IPABHJI, la)Ke 32 CYET eCTeCTBEH-
9* _ 11—
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HOCTHM M NPOCTOTHI, @ MeTaTeopemMa, OJHAXK/(bl I0Ka3aHHast ISt KaKoii-
160 GOPMYJIMPOBKH, HHOTJA MOXKET OBITh pacrpocTpaHeHa Ha ApY-
rue pOPMYIHPOBKU C MOMOLILI0 YCTAHOBJICHHsL SKBUBAICHTHOCTH 3TUX
GOPMYIUPOBOK (B HEKOTOPOM MOAXOMSILIEM CMBICIIE).

Huko mepBbiM Hamlel JJisi NPOMO3MUUOHANLHOLO  HUCUMCIICHUS
GOpMYJIMPOBKY YKa3aHHOI'0 BUJA. Ero cucrema, 6ynem HasbBaTh ee Py,
OCHOBAHA Ha aHTMKOHBIOHKLUM KAK Ha HCX0JHOH cBsiske. IlpaBunamu
BBIBOJA SIBJISIIOTCS TIPAaBMJIO TOACTAHOBKM M Clefylollee ApaBuJo:
u3 A| B |C u A Boirekaer C. EguHCTBeHHOH aKCHOMOM sIBIIAETCSI:

B apyro#t Tako#t $opmyIMPOBKE NPONO3ULUOHAILHOTO HCUUCIIEHUS,
P, HCXOAHBe CBSI3KM M MpaBHJia BBIBOJA — T€ )Ke Camble, 4TO H
B P,, a eIMHCTBEHHAsl aKCHOMAa — CreiyroLas:

pl gl 1, Isirl. pist. plsth. pl. ple-

(3ra akcuoma, B OTJIHUME OT AKCHOMBI Huko, sBisieTcst op2anuyeckoll
B cmbicnie BaiicOepra m JlecbHeBCKOro, T. e. HHKaKasi MI-4acCTh €€,
He COBMAJAMIAsi ¢ LeJbiM, He SIBJIAETCS TaBTOJIOrHei.)

B eme opHO# Tako# $opMyIMPOBKE NPONO3MLKOHAIBHOIO MCUMC-
nexusi, P, uCxoHble CBA3KA U MPaBHJa BbIBOJA MIO-TIPEYKHEMY TE HKE
camble, 4TO ¥ B P, @ e[(MHCTBEHHAs aKCUOMa —

pllglN. pirIolL. shal, pist. pls

(9ra axcuoma GimKe K axcuome HuKo 1 BMecTe C TeM sIBJIACTCA Opra-
HUYeCKOi.)
VYnpaxuenus K § 25

25.0. Jloxa)xure [J0CTATOYHOCTb Py /s NPONO3ULHOHATIBHOIO
ucyucnenusi, Ilns 3TOro paspeiiTe CUCTEMYy HACTOJIbKO, ytoGbl 16O
TIPSIMO IOKA3aTh, UTO NI-OPMYJIa SIBJIAETCS TEOPEMOH TOIlA 1 TOJIBKO
TOrja, KOTJla OHa sIBJISIETCS TAaBTOJIOTHeH, Jubo MoKasaTh SKBUBAJIEHT-
HOCTb P ¥ P, aHAJIOTMYHO TOMY, KaK 310 0blJIO CAeNaHo B § 23 paa Py
u P,. (Jlnst o6JeryeHust OCTPOEHUST HY)KHO KaK MOYKHO paHbLue ofoc-
HOBAThb Clefyloliee npaBuio Beioaa: ecan M)N, A,B ynoBneTBOPSIOT
yCJIOBHSIM, CHOPMYIUPOBAHHBIM B %229 necou - MDNu -NDM,
T FADBu FBDA) :

95.1, [Toxa)KuTe JHOcCTaToUyHOCTE Pp AN NPONO3UIMOHAJIBHOTO
UCUMCTIEHUS, JO0KA3aB UETBEPTYI0 AKCHOMY Wcumcienns Ppr Kak
TEOPEMY. |

25.2. VccnenyiiTe He3aBUCUMOCTb AKCHOM M MPaBHJI UCUHMCIIE-
Husi Pg.

95.3, IMoxa)kute pocTaTouHocTh Py [JIs1 NPOTIO3UNMOHAJIBHOTO
MCUNCIeHHUs], JOKAa3aB BTOPYI0 M TPeThi0 AKCHOMBI HCUMCIeHH Pg
KaK TeopeMbl.
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25.4, Viccnenyifre He3aBMCHMOCTb aKCHOM M IIPaBHJI HCYMCIIe-
HUA pN'

25.5. Jlokakute [KOCTATOYHOCTb Pg s NpPONO3ULHOHAJILHOIO
MCUMCJIEHNS], JI0OKA3aB B KAUeCcTBE TeOPEM AKCHOMBI HCYHCIEHHsT Pp.
(CnaBHast TPYAHOCTb — JIOKa3aTh Teopemy p = p. [lns aroro, ciepys
PacéBoii, HY>XHO INpeABapUTE]bHO [OKa3aTb I0CJIeJ0BAaTeNbHO CJle-
AyIOWUe TeOPEeMBI:

P~ D, (vPD ~MPDG, o~ A~~~ DDA D,

~pv pyvea~~D ~a~pDr]ID, Sy gV plDrvgvs)

25.6. VccnenyiiTe He3aBMCMMOCTb aKCMOM W IIpaBMJI HCYHCIIe-
uusi Pg.

25.7. Tloxa)kute pJoCTaToyHOCTL P, AN NPONO3HLIMOHAILHOIO
UCUKCJIEHNS, JI0KA33aB 9KBUBAJIEHTHOCTh Mcyucnenuit P, u Py anano-
I'MYHO TOMY, KaK 310 ObLIO cienaHo B § 23 pnsa P, u P,.

25.8. Iloka)xurte nocTaToOYHOCTh P, 1751 NpONO3HMIMOHAILHOTO UC-
yuCJieHUsi +0e3 MCNOJbL30BAHUS HMCUMCeHHs1 Py, [0Ka3aB 3KBHBa-
JIEHTHOCTb Mcumcyienuit P, u P, aHanoruyno Tomy, Kak 970 ObLIO
caenaHo B § 23 gus P; u P,.

25.9. Mcenegylite He3aBUCHMMOCTb aKCHMOM M IIPaBUJI MCUMCIIEHHS
P,. (Ha oror Bonpoc MO>XHO OTBETHTb, MCXOASl M3 HEMOCPEACTBEHHO
OYEeBHUAHBIX c000pakeHUH, 6e3 UCNOJIL30BAHUST UCTUHHOCTHBIX Tabmuy
und 0000IIEHHBIX CHCTEM MCTUHHOCTHBIX 3HaueHM#f B cmeicie § 19.)

25.10, Boisicuure ¢ nomowpio MetoaoB § 19 uinM Kak-Hubynab
¥Haue, ocTaerTcst JM P, 10CTaTOYHBIM 1S NPOMNO3MLUUOHANBLHOTO HC-
YMCJIEHHsl, eCJIM ero BTOpOe NPaBHJIO BHIBOJA M3MEHUTb CIIENYIOHIUM
o6pasom: u3 A| _B|B u A cienyer B.

25.11, Tloxa)kute pOCTaTOUYHOCTL P, MJIsi NpPOTNO3HLHOHATLHOIO
UCYHCIJIEHHsI, N0Ka3aB B KauyecTsBe TEOpeMbl AKCHOMY HCUHUCIeHUs Pp.

25.12. Tloxka)kurte pocTaTouyHocTs Py, AN NpoNo3MLUOHATILHOrO
UCYKCIIEHUS.

25.13. 2°® (1) Cuuras uMIUIMKALKMI0 U OOpAaTHYW aHTUHMIJIMKA-
L1I0 HCXOAHBIMM CBAA3KAMH, & MOACTAaHOBKY U M00YC noHeHC IPaBUJIdAMU
BBIBOJA, NOA0EPUTE AKCHMOMBI TaKUM 06pa3oM, uToObl MoJIyyaroIascs
cucTeMa Obljla J0CTATOYHA JAJS NPOTMO3MLMOHAJIBHOTO HMCUMCIIEHHUS.
[MocrapaiiTech, HackoJbKO OyAeT BO3MOXKHO, CleNlaTh OT/EJIbHbIE
aKCMOMBI TIDOCTBIMM, a 3aTeM — cleJlaTb HUX YHUCJI0 HeGOJIbILUM.
(2) OfecneubTe HE3aBMCHMOCTh AKCHMOM M NPAaBHIL

25.14. 209 Cuyras OTpHLaHKE, KOHBIOHKIUIO ¥ TU3'BIOHKIUIO HCX O/
HbIMH CBSI3KaMH, NOAOePHUTe aKCHOMBI M IPaBHJa BbIBOJA TaK, YTOOHI
N0y yarIascs JorucTuUecKas cucTema OblIa 10CTaTOUHOM AJ1s1 IpoIIo-
SHIKMOHANLHOrO ucyucaeHus. IIpu 3TOM cpesaiiTe cucTemy aKCHOM H



134 2. 11. Hponosuyuonasbroe uculicienue (npodoaxcentie)

npaBuil CaMOLyaJbHON B TAKOM CMEBICIE, yTOOBl M3 3TOr0 HEmocpe-
CTBEHHO CJIE0BAJia TeOpeMa, aHajoruunas Merateopeme *161 (npuH-
nun pyanbuocty). IocTapaiitech, HACKOJbLKO BOSMOXHO, He Hapylas
3TOr0 MpaBUNa, CHeJATh OT/eNbHbE AKCHOMBI NPOCTHIMU, @ HUHCIO

UX — HeGoJbMKM. MOXKHO JM cleiaTb 3TH aKCMOMBbI W NpaBuja
He3ABUCUMBIMU (€3 UPe3MepHBIX YCJIOXKHEHHH u 0e3 noTepu CBOMCTBA
caMojlyajibHOCTH?

925.15. 209 (QTBeTbTE Ha Te K& BONPOCHI, CUNTAsA MCXOJHBIMU CBA3-
KaM{ YCJIOBHYI0 AM3BIOHKLUIO, { 1 f.

25.16. 209 [TycTb UCXOJHBIMHU CBSIKaMH OyRyT yCJ10BHAs AMSBIOHK-
uus, t u f. Tlycre npaBuiamyu BLIBOJA fyayT NpaBuo NOACTAHOBKH
u cJenyiomee npasuno: us [A, B, C] u B cenyer A. TMogbepure aKcuo-
MbI TAKMM 00pa30M, UTOOBI [OJIyUAKOMIAACs CUCTEMa friza gocTaTouHa
IS TPOMO3ULMOHANBHOI0 MCYUCIIEHUSI. [MocrapaiiTech, HACKOJIbKO
6YAET BO3MOXKHO, CeNaTb OTAEJbHbIE AKCHOMbI MPOCTHIMH, 4 YHUCJIO
nx — HeGosbmuM. (MrHopupyite BOmpoc AyanbHOCTH.)

26. UacTHyHble CHCTEMBI MPONO3MIMOHAILHOI0 HCUMCICHUS. Ho
CHX TIOp MBI 3aHUMANKCH JIOTUCTHUECKMMU CUCTEMAMH, KOTOPHIE COOT-
BETCTBOBAJIM BCEMY [PONO3ULUOHAJIBHOMY HMCUMCIEHHIO B LEJIOM,
T. e. OHU B TOM WJIH MHOM CMbICIIE GbLTM SKBUBANICHTHBI KCUMCIIEHUIO Py
WM ucumciienuo P,. B To ke Bpemsi M3yUeHBl TaK)Ke pasjniHble uac-
THYHBIE CHCTEMbl, He aJ9KBaTHble MPONO3ULHUOHATILHOMY HMCUMCJICHUIO
B IeJOM, U B HaCTOsileM Iaparpade Mbl KpaTKO OIHUIEM HEKOTOPHIE
U3 HUX.

ONUH U3 BUIOB YACTUYHBIX CHCTEM MPOMO3ULMOHAJILHOTO MCUMCIIE-
HHA COCTABJSIOT CHCTEMbl, OCHOBAHHBIE HA HeroHo# cucTeMe MCXOX-
HLIX CBSI30K M Ha TaK MOJoOpaHHBIX aKCHOMax U NpaBujax, YTo Teo-
peMbl COBNAJANT C TABTOJNOIHMSMH, TOCTPOEHHBIMH H3 STHX CBSI30K.
[IpuMepoM TAaKOM CHCTEMBI SIBIAETCS UMIAUKAMIUGHOE npono3uyuo-
HabHOe ucuLcaeHUe, KOTOpoe GOpMyIUpyeTCs, HapUMep, ¢ NOMOMILI0
TOTHCTHUECKON cucTeMbl PL  ympakHenus 18.3 unu ¢ NOMOLIbIO
cuctemsl Pl us 18.4. Jlpyrue mpumepnl 4uTaTeslb Haiifier B ymupax-
HEHUSIX K 9ToMy Maparpagy.

CHcTeMbl 3TOF0 BUa MPEACTABIAIOT, NO-BUIMMOMY, MHTEpeC IJiaB-
HBIM 06pa3oM Kak IepexofiHble CTymeH:H K (QOpMYJIMPOBKAM IpOLo-
SUIMOHANBHOrO MCuuciennst B IenoM. Tak, Haupumep, pesy/bTar
ynpakuenust 18.4 BMecTe ¢ PeSyJIbTATOM YIPKHEHHA 12.7 Beget
K (GOpMyJIMPOBKe P; IpPONMO3MLMOHANLHOIO MCUMCIIEHUS, MCXOHBIMU
CBA3KAMH KOTODOHl ABJSIOTCS MMIIAKALUSA U f, TPABUIAMU BLIBOJA —
MOOYC NOHEHC W TIOACTAHOBKA, a aKCHOMaMu — JBe CJIC/YIOULHX:

POIDIrD, rop>D,sDp; [DP.

ra (POPMYJIHPOBKA IOJHOrO NPONOSHUUOHAJILHOTO HCUUCTIEHUST
M3SAIIHA CBOel KPaTKOCThIO i YeTKO PasrpaHMUUBAET POJIb KOHCTAHTLL f
¥ POJIb MMIUIMKALMK, B TO )Ke BpPems OHa He JacT BO3MOMKHOCTH UETKQ
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pasTPaHUYMTb TO, YTO MOXKHO ObLIO OBl paccMaTpuBaThb KaK pasivy-
yple TPeanoJIoyKeHusl OTHOCUTENbHO MMIMKauuu. Ecau 6l Mbl 00-
yKeJ1aJld BHIIEJIUTL U3 YKCJIA IPOUMX CBOHCTB UMIIIMKALMH Te, KOTOpBIe
0XBATHIBAKOTCS TeOpeMOd JeRyKUHUH, TO MBI MOTJIM OBl HayaTb C JIOTH-
CTHUCCKOH cucTeMbl P+ ynpajknenuss 19.6 (unm ¢ Kaxoro-uubyab ee
SKBUBAJIEHTA) — C MO3UMUEHO20 UMNAUKAMUEHO20 NPONO3ULUOHAb-
Hoeo ucuucaenus I'unbdepra, — a 3ateM 100aBJSITh UCXO/IHBIE CBA3KU
¥ aKCHOMBI, C TeM YTOOBI MOJIYYUTH GOPMYJIMPOBKY HOJHOTO NpOIO-
3ULUKOHATIBHOTO HCUMCIeHUs.

Bnu3KUM K TIO3UTUBHOMY MMIUIMKATHBHOMY NPONO3HLUOHATILHOMY
UCUKCIIEHUIO SIBJISIETCS NO3UMUEHOE NPONO3UYUOHAABHOE UCUUCAEHUE
Funbbepra, 3ajaveil KOTOPOro sIBJsieTCst BONJIOIIEHUE TOH vacTu Npo-
N03ULUOHAJILHOIO UCUYUCIIEHUS!, KOTOPYH MOYKHO Ha3BaTh B HEKOTOPOM
CMBICJIE HE3aBUCHMOH] OT CYLIeCTBOBaHUSA 0TpuLiaHus. Ee MoyKkHO ciepyro-
mum o6pasom GopmynupoBaTh B BUE JIOTUCTHUECKON cucTembl PP,
Mcx0oHBIMU CBA3KAMH ABJISOTCSA HMILIMKALIMA, KOH BIOHKLHS, IU3bOHK-
[Usl M OKBHUBAJIEHTHOCTH (KOTOpble, CJeI0BATENIbHO, He SIBJAKTCA
HEe33aBMCHMBIMU J@a)Ke B KaueCTBe UCXOJHBIX CBA30K 3TOH 4acTHUHOH
CHCTeMbl MPOMIO3MHHUOHAJILHOTO KcYucneHus). IlpaBusiamy BbIBORA siB-
JSI0TCA MOOYC NOHEHC W TIOACTAHOBKA, a aKCHOMAaMy — OAMHHAANATH
CJIey I01HX:

PO.920p;

$D[PDGD,sDpD,5D4;
PaDp;
P4Dq;
P.9DDpY;
PPV
goOpPvyg,
pODro ., ¢Oro,pvyior;
P=EIDO, DD,
=702.9207p;
PDID (DOPpD . P=4.

Cucremy PP MO)KHO pacmupurth 10 GOPMYJMPOBKHU MOJHOTO IPO-
NO3ULUOHANBLHOTO KCUMCAEHUST IyTeM [100aBjleHUA OTPULAHHS K HC-
XOJHbIM CBSI3KamM U J00aBfAeHUs] OJHOH HJM HECKOJbKUX COOTBET-
CTBYIOIMM 00pa3oM MoL06paHHBIX aKCHOM, COAepIKAIIMX OTpuUllaHKe
K UMeIUMCs aKcuomMaM. Mbl MOYKEM, HalpuMep, UCNOJIb30BATh TZO/i
B KauecTBe eJMHCTBEHHOM A0NOJHUTENbHOH aKCHOMBl U NOJIYUUTL TEM
CampiM (OPMYJIMPOBKY MNPONO3ULMOHAJIBHOTO HCYMCIIEHHUS], KOTOPYIO
Mbl B naanveﬁmeM fyaem HasplBaTh ucuucnerueMm Py.

C apyroit cropoubl, ao6aBisiss K ucuuciennmio PP Gonee cnabyio
?{ﬁigomy UM aKCUOMBI, COREpIKAlide OTpHLLAHHE, Mbl MOXKEM NOJY-
HaﬂbHHeKOTOpy}O $OPMYTUPOBKY UHMYUYLOHUCTICKOZ0 1PONO3ULUQ-

020 ucuucaenun [elitunra 209,
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Mamemamuueckuil unmyuyuonusm bBpayspa Oyner paccMoTpeH
B riase XII. Uro0bl yyce B 3TOH I1aBe AaTh UMTATeN 0 NpeNcTaBJieHue
0 HeM, CKa)XeM, UTO OH OTBEpraeT HEKOTOpbie IPUHIMIBL JIOTUKH —
M CpeJid HUX HEKOTOpble 3aKOHbl IPONO3MLUHAOHAIBHOTO MCYUCTIEHHS,
B YacTHOCTH 3aKOH JBOMHOI0O OTPMLAHHS M 3aKOH HUCKIIIOUCHHOTO
TpPeTbero, — KOTOPBIE 10 3TOr0 110 TPAKUMU NPHHUMANIUCH MATEMATH-
Kamu 6e3 xaxux-nubo comuenuil. (M3 sroro, KoHeuHo, BBHITEKAeT, 4YTO
OTBEPraeTcsl ¥ TaKast MHTepIpeTalusl NMPOMO3ULHOHAILHOTO UCUHC]IE-
HUsl, KaK Ta, 4To 6buia nana B § 10 wm § 20, ecnu He cama mo cebe,
TO, BO BCSIKOM CJIyyae, B CBeTe PeajibHOT0 MCIO0JIb30BaHUS NPONO3ULIMO0-
HANbHOI0 MCUMCIIEHMS] KaK 4acTh GoJiee CHJIbHOTO SI3bIKA.)

[eTHHIOBCKAs JIOTHCTMYeCKasi (opmanusauus umed bpayspa
(npusHaHHag Bpayspom) npupana 3THM HIesIM HEJO0CTaBaBIIYIO WM
Tpex<ie TOUHOCTH ¥ UI'Paia BaYKHYI0 POJib B IIOCHEYIOLEM 06CYIKIEHIH
JOCTOMHCTB MHTYHLIMOHUCTCKOM KDUTHKH KJIACCHYECKON MaTeMaTHKH.
Mbl MpUHUMAEM JIJIST MHTY MUMOHUCTCKOTO PONO3UI{MOHAIBHOT0 HCYHC-
JleHHs1 He TMepBOHAYaNbHYK (OPMYNHPOBKY I'eiiTuHra, a Gosee HOBYIO
SKBHMBaJIEHTHYI0 elf hopMynupoBKy P§.

VIcXOMHBIMA CBSI3KAMM B MCUMCNIEHMH P§ SIBISIOTCS MMIJIMKALMS,

KOHBIOHKLUSI, AM3BIOHKLMS, SKBUBANEHTHOCTh M oTpuiaHue. Ilpa-
BWIa BBIBOAA — MOOYC nOHeHC W TOJACTAHOBKA. AKCHOMaMH SIBJs-
IOTCST OJIMHHALIATD AaKCHOM Hcurcienust PP u iBe cliefyrouue aKCHOMbL |

pD~pI~p. :
(reductio ad absurdumy.)

~PpD,. 04

B MuHumabHoM nponosuyuoHaabHom ucducaeruu Koamoroposa -
u WorancoHna !9 pmeerT MecTO eille GoJiee peLIMTENIbHOE HENPHUATHE -
KJIACCHMUECKHX 3aKOHOB, CojepyKamux orpuuanue. dopmynuposka Py
3TOTO0 MCUMCIIEHUSI MOYKET ObiTh TOJIyueHa M3 UCUHCIIEHHS Pk sameHo#

JBYX NpENBIIYLIMX aKCHOM OJHOH Cliefyrolei:
pPDID, PO~ D~ P

BaiicOepr mokasain | yro BCAKas TeOpeMa A HMCUUCIIEHHS Py
MoyKeT OBITh JI0KA3aHa ¢ UCIOJIL30BAHUEM TOJIbKO BYX IEPBHIX AKCHOM -
M3 YMCJIa PACCMOTPEHHBIX TPUHALLATH M ellle TAKUX AKCHOM, KOTOpHIE -

COAEPIKAT BXOJsIIIHE B A CBsI3KM, OTJMUYHBIE OT UMILIMKalHH. B xa-
yecTBEe CJIGACTBHUSI TO YKe CaMoe MOXKET ObITb NOJIyueHo AJs UCYHUC-

nenusi PP, OTCiofia BHITEKAeT, UTO TeOpeMbl MHTYHUUOHUCTCKOIO 11pO-

MO3MUMOHAJILHOIO HMCUMCIeHMsT P§ MM MHHUMAJBHOTO TPOTO3H-

LMOHAJLHOIO MCUMCJIeHust PP, KOTOphle He COHep)Kar OTPHULaHus,
COBMAJaloT C TEOPEMAMH MO3UTHBHOTO IPONO3MLMOHAJILHOIO HCYHC-

JIeHUs, a Te TEOPEMbl KaKOr0-HUOYb U3 ITHX TPEX UCUMCIIEHHH, eluH+!
CTBEHHOH CBSI3KOM KOTOPHIX SIBJIsIeTCS WMIJIMKALMs, COBNAjaioT:
¢ TeopeMaMM UMILTMKATUBHOIO NPONO3MLMOHAJILHON0 UCUKCIIEHUS.

(Yacmuslil 3ak0n npugedenus K abcypoy

(3axon ompuyanus anmeyedenma.) -

(3axon npueedenus k abcypoy.)

Ynpawcrnenuna k § 26 137

[Ipo6nema paspenienust puisi mcumcienusi PL Gbina BHavane pe-
weHa I'eHueHoM, a sarem BaiicGeprom 212, C momompio pesyyibTaToB,
YIOMAHYTBIX B MpebIyIleM a03alie, U3 ITOr0 MOJyYaOTCS PeILeHUs
npobyieMbl paspewieHus JUs ucuucienuit PP u P+, a ¢ nmomompio
pesysibTaTa ynpaxHeHust 26.19 (2) monyvaercst TarKe peleHHe
npobyembl paspemeHus I ucuyUCheHHss PP,

YopaxHenus K § 26

26.0. Mycte Py — uacTuuHAast CcHCTEMa NPONO3MIUOHANBLHOIO
UCYHUCJIEHNS], OCHOBAHHASl HA YKBUBAJIEHTHOCTH B KayecTBe eIMHCTBEH-
HOM MCXOJHOH CBSI3KM, NpPHUYEM NpPaBUJIAMH BLIBOAA SIBJISIIOTCS MOJ-
CTaHOBKA M npaBuso: u3 A=B u A cienyer B, a akcuomamu ciy»xart
IB€ ClefyIoLlue:

P=4=,9=p;
PEUSI=. p=g=r
HoKakuTte Crefyiolye TeOpeMsl MCUUCIeHuss Py
‘ EP=I=0;
P=p;
P=q=r=, P=0=T35
= p==r= r==r=s;
rEp=Elh=EriEr=Eg
SErEPEIE=E,PET
hEGE . RECE LERE. W=

(YKa3aHHBIl TOPSANOK Teopem SIBJISETCS ONHMM M3 BO3MOXHBIX
NOPSIAKOB, B KOTODOM OHH MOTYT OLITh J0Ka3aHbl. PeuleHue ympajk-
HeHU# 26,0 u 26.2 spuctuuecKu oGJeryaeTcsi, eCjM 3aMeTHThb, UTO
[aHHBIE AKCUOMBl SIBJISIIOTCS IOJIHBIMH 3aKOHAMM KOMMYTAaTUBHOCTH
U acCOLHATHUBHOCTH O9KBHUBAJIEHTHOCTH.)

26.1. Orcona, uUCNOJAbL3ysl MeTOJ, aHAJIOTUUHBIA IPUMEHEHHOMY
B JI0OKa3aTeJbeTBe *229, NOKa)KUTe CJIeYIOLIYI0 MeTaTeopeMy HCUHC-
nenust PR: Ecnu B mosyuaercst u3 A noacrasoskoit N BMecTo HyJIst
Wi 60JibLIero yuciia BXOXKAeHUl M (He 00si3aTeNlbHO BMECTO BCeX
BXxo)kieHuit M B A) u eciu -M=N, 10 | A=B.

26.2. Jloxa)kuTe 0TCIOA2, UTO NI-gopmyna ucuuciexus PE, sapns-
€TCS1 TeOpEeMOM TOTJA M TOJLKO TOTja, KOIAa Ka)Kiast IepemeHHast
BXOUT B Hee YeTHOE YuCJIO pas 12, CreqoBaTeslbHO, TEOPEMbl UCUMC-
JeHust Py COBMAj@AKT C TeMM TaBTOJIOFUSIMH, B KOTODHIX eJMHCTBEH-
HOH CBSISKOH SBJISIETCS] 9KBHUBAJIEHTHOCTb.

26.3. (1) Nycrs PY — cucrema, nonyvawowasca us PE 3ameHoit
ABYX aKCHOM Ha OJHY CJIeLYIILYIO:

r=Elh=risEr=s=sl=, p=q.
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Jloka)kure, UYTO TEOPEMbI MCUUCIICHHUS P2 coBmagamT € TeopeMaMH
ucuncienusi P

(2) Nycrs PE Gyner cuctemolt, NONyUaioieHcs U3 HCUHCIEHUS Py
sameHol JBYX aKCHOM OJHOM creaytouiel aKCHOMOIH:

(=Sr=,p=E(=T2=0-

Jloka)kuTe, UTO TeOPEMbl MCUHKCIICHHA PE commapawnt ¢ Teopemamu
ucuucnenusi P%.

(3) Cnenyst JlyKaceBuuy, JOK2)KUTE, UCII0NIBb3Y S5 PEIyILTAT yopax-
HeHus 26.2 u metox § 19, uto HuKakasi GoJiee KODOTKasi aKCHOMa He
MOYKET aHaJIOTUYHBbIM 00Pa30M 3aMEHUTD JBE AKCHOMBI HCUMCIICHUS PE.

26.4. Iycto PEN Gyner cucTeMoi, KOTOPAst HOJNYHAETCH U3 MCUHC-
nenuns PE noGapneHuem OTpHULAHHSA B Ka4eCTBE JIOTOJIHUTENbHOM UCXOJ-
HOM CBSI3KM W Jo0GaBleHMEM CIIeyHoIlei IOMOJHUTEJIbHOA aKCHOMBI:

~PENMIEPEL]

TToKa)KKHTe IKBUBAJEHTHOCTL B CMBICHE § 23 CHCTEMBI PEN u cucre-
mel PE/, Koropast mojyyaercsi U3 MCUMCIICHUS P%  noGasnenuem f
B KauecTBe JIOMOJHUTELHOrO UCXOJHOTO cuMBoJa Ge3 j06aBJieHust
KaKoi-n1u60 NOTMOJHUTENLHON AKCHOMbI, MPHYeM OTPULAHHME ONpeae-
nsercsi B PF/ rai:

~A A= f

™

BareM JOKaKUTe, uTO MN-QopmyJsia HCUUCIIEHUS PEY gpngercsi Teo-
peMOli B TOM M TOJbKO B TOM CIyuae, €CJIM BCSIKAs ee NMepPEMEHHas M
SHAK ~ BXONAT B Hee UeTHOE UMCJO pa3 (ecnu oHu BooOme B Hee
BXOJsIT) 219, CJlef10BaTeNbHO, TEOPEMbl MCUNCIEHNH PEN u PP coB-
NajfaoT ¢ TABTOJNOTMSIMM B TEPMUHAX SKBUBAJICHTHOCTH U OTPULAHUA,
B TepMMHAX OKBUBAJEHTHOCTH M [ COOTBETCTBEHHO.

26.5. Tloxarkute, uro cucrema PEN e monsa B cMbicie TlocTa,
TaK KaK nn-GopMyly p== ~ p MOXKHO 00aBUTb B KaUeCTBE aKCUOMEL

Ges Toro, uToObl MI-popMyNa p CTajna Teopemoi .

26.6. IlycTh uMeeTcsi uyacTHUHasl CHCTeMa MPONOSHMIHOHAJLHOTO
MCUNCIIeH)sl, MCXONHBIMA CBA3KAMU KOTOPOil BJANTCS SKBHBAJICHT-
HOCTb W JAM3BIOHKLMS, & NPaBWJIaMM BBIBOJA, TOMMMO TpaBuja IOI-
CTAHOBKH, [(Ba CleylolluX NpaBuyia BuiBofa: us A u A =B cuenyer B;
u3 A cnenyet A v B 2. (1) [ToaGepute TaKue aKCHOMBI, yroObl TEODE-
MBI COBMAjajii ¢ TaBTOJIOIUSIMHM, BHIP@)KEHHBIMI B TePMUHAX SKBUBA-
JEHTHOCTH M au3bloHKuuu. (2) Hcenonnsyst JoGble  pesysbTaThl,
0Ka3aHHble paHee B TeKCTe WM B YHPAKHEHHUFX, NOKAKUTE, HTO
OCHOBAHHAsI Ha OTMX AKCHOMAX CucTeMa mojHa B cmsicie [locra.
(3) Uccrenyiite TaroKke HE3aBUCHMOCTb AKCHOM U HpaBili BBIBOJLA.

26.7. Ucronsaysi (B Mepy MX MPUMEHUMOCTH) Pe3yJbTAaTHl, yXKe
(10JlyyeHHple B OTHOLICHWU MCUMCIeHusi Pp, NOKauTe, HTO nn-gop-

Ynpaxcnenus xk § 26 139

e

My7la HCUMCIEHUs! Py sBISETCS TeOpemOH TOIa M TOJNbKO TOT/AQ,
KOI/Jla OHa SIBISETCS TaBTOJIOTHEM.

26.8. (1) Ilpu nomoiy CleayoUX UCTUHHOCTHHIX TabJHL, B KO-
TOPBIX BBIEJEHHBIMU SHAUEHUsIMU siBIstioTCst O 1 1, nokaskure HesaBu-
cuMOCTb GOPMYyJIBl p D ¢ D p KaK aKCHOMbl McUHCIeHust Py.

p ¢ p>D9 pg pvyq P=q ~p
0 0 0 1 1 1 3
0 1 1 1 1 1

0 2 2 4 1 4

0 3 2 4 1 4 .
0 4 4 4 1 4

1 0’ 0 1 1 1 2
1 1 1 1 1 i

1 2 2 4 1 4

1 3 2 4 1 4

1 4 4 4 1 4

2 0 0 4 1 4 3
2 1 1 4 1 4

2 2 0 4 4 I

2 3 0 4 4 4

2 4 1 4 4 1

3 0 2 4 1 4 3
3 1 1 4 1 4

3 2 2 4 4 4

3 3 2 4 4 4

3 4 1 4 4 1

4 0 0 4 1 4 0
4 1 1 4 1 4

4 2 0 4 4 1

4 3 0 4 4 1

4 4 1 4 4 !
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AR T

(2) C nomoupl0 HEKOTOPOI0 M3MEHEHUs] 9THX MCTMHHOCTHBIX TaCJIKEg:
TMOK)KHTE TAK)Ke He3aBUCUMOCTb GOPMYJIBL p 2D, ¢ D p KaK aKCHOMSL
ucyncienus Py. [Vkasanue: Uro6ul cienatb paGoTy Mo MexaHHUeCKoH

' IIPOBEpKe TaBTOJIOTMM MUHUMAJbHOM, MCIOJb3yiTe Kak B yactd (1), |
TaK ¥ B 4aCTH (2) KaK MOXKHO Goiblue paccy<aennit obiero xapax-
Tepa.] :

E3

26.9. Vccnenyiite HesaBUCMMOCTb OCTaJIbHBIX aKCHOM (1) cucre- -
Mel Py u (2) cucremsl P.

26.10. PaccmoTpuTe CHCTEMY MCTMHHOCTHBIX SHaueHuii 0, 1, ... » :
¢ 0 B KauecTBe eJMHCTBEHHOT'0 BhIIEJIEHHOI'0 UCTHHHOCTHOTO 3HAYCHUS
H CJIeY IOLMMU HCTHHHOCTHBIMH TabJIMLaMK TS CBSI30K UCUYUCIeHus PY:

3HayeHue p D¢ paBHo 0, ecnu 3HAaYeHHe IIEPEMEHHOH p He MeHb- :

li¢ 3HAYEHHs1 NePeMEHHOM ¢, U PaBHO 3HAYEHUIO MePEMEHHON ¢ B IIpo-
THBHOM CJyyae; 3HauUeHHe pg paBHO HauOOJbLIEMY K3 3HAUEHHii mepe-
MEHHBIX p M ¢; 3HaYeHHE p v ¢ DPAaBHO HAMMEHbIUEMY W3 3HAYEHHUH
TNIEPEMEHHBIX p U ¢; 3HAaUeHHe p = ¢ paBHO 0, eC;1M 3HaUeHUsI MepeMeH-
HBIX p M ¢ PaBHbl MEXAY C000H, U paBHO HAaUGOJIbILIEMY M3 ITHX 3Ha-
YeHUA B MPOTUBHOM Cllyuyae; 3HAUEHUE ~ p paBHO 0, eCllM 3HaYeHUe p
PaBHO », U PaBHO » BO BCeX OCTaJbHBIX ciyyasx. [Toxaxurte, uro Bce
Teopemul ucuucienus Pl apnsiorcs TaBTOJIOTUSIMA OTHOCHTEJIbHO ITHX
UCTHHHOCTHBIX TabJuii.

26.11. lanee, MoKa)KuTe, YTO CJIEAYIOUME 3aKOHBl HE SIBJISIOTCS
TeOpeMaMu HCuucieHust PL: 3aKoH [BOMHOrO OTpHuaHHUs; 3aKoH
MCKJIIOYEHHOT'0 TpeThero; 06paTHbi 3aKOH KOHTPATO3UIUM; 3aKOH
KOC8eHH020 00Ka3ameabcmsa

. ~DPDID, ~pD~IDD.

26.12. Caenys Kypry I'énestto, mokajkure, UCNIOJb3YS Te HKe UCTHH-

HOCTHbBIE Taﬁ.ﬂﬂubl, UT0 BbIpa)KeHHe

=Eplvii=Eplv...vip=pl v
[Pe=pslv...vIpZ=palv.. vIpa =pa]

' He siBNsieTCsl Teopemodl ucuucnenus PL (mpu smwbom n); manee, uto
9Ta nn-¢popmyJia mpeBpallaeTcs B TeOpeMy ucuucyeHus Pk, eciu oToyk-
JIECTBUTD JII00ble JBe ee [IepeMEeHHEIe (T. €. eciM IOACTAaBUTh OJHY ee
NEPEMEHHYI0 BMECTO BCEX BXOXKJEHUH JpDYrodl ee mepemeHHOH); Ha-
KOHELl, UTO He cyuwecmeyem TaKON cucmemsl UCMUHHOCMHBX mabauy
€ KOHEYHbIM HUCAOM UCMUHHOCMHBIX 3HA4eHUL, TIPY KOTOPOH He TOJIbKO
BCe TeopeMbl HcUMCIeHun Pg Obtd Obl TaBTONOTUSIMM, HO M BCE TaBTO-
noruu ObuIM OBl TeOpeMaMu MCUMCIeHHst Pk 217,

26.13. C momompblo Teopembl JEAYKUMH (KOTOPasi MOXKeT OBITb
AOKa3aHa B HCUYMCIIeHUH Pl Tax ke, KakK B MCUHCIIeHnH P,) noxaxure,
UTO CJIeAYIOIlHe BLHIPAYKEHHS SABIAIOTCS TeOpeMaMH HCUMCieHHMs PL:

VYnpawcnenus k § 26 141

PDID PID~II~P. (Baxon npusedenus x abcypoy.)

pD~~p. (O6pamnutil 3axon 080iiHo20 ompuyaHus.)
~A~ A DDA D (Baxon mpoiinozo ompuyanusa.)
pPDID , ~ (D~ p. (Bakon konmpanosuyuu.)
~ea _ pyeaD. (Crabotii 3aKoH UCKANOYEHHO20 mpembe2o0.)
~ _pe~p. (Baxon npomuseopeyus.)

26.14. Mycts P, — cucrema, mojyvamowascsi pobaBlieHHeM 3a-

KOHA MCKJIIOUEHHOTO TPETbero, p v ~ p, K HCUMCJIeHHI0 Py B KauecTBe
OTIOJIHUTENbHOR aKcuoMel. Joxaxure 1204 Kak TeopeMy B HCYUHC-
nenun Pp. Tloka)xuTe, janee, 4To TeopeMbl ucuucieHus P coBnajanr
¢ TeOpeMaMu HcuMcieHUss Py M UTO MO3TOMYy, B CUJy pe3yJbTara
yrpa)kHeHus 26.7, TeopeMbl HCUKCIIEHHS Py COBNANIOT ¢ TaBTOJIOT HAMH
(COOTBETCTBYIOMIMMU OOBLIYHBIM J(BY3HAUHBIM MCTHHHOCTHBIM Tabuu-
uam, § 15).

26.15. Wcnonbayst pesyibTaThl ynpaxkuenui 26.13 u 26.14, noka-
JKUTe Ccrexyomuil pesynsratr B. ['nuBenxo: Ecnu nn-gopmyna A
ucuncieHust P} SBISETCA TaBTOJIOTHed B COOTBETCTBUU C OOBIYHBIMH
[IBYSHAUHBIMH HCTHHHOCTHBIMU TabiMuaMH, TO ~ ~ A '— Teopema
ucunciaenust PL. Tn-gopmyna ~ A ucuncnenus P§ siBiisieTcsi TeopeMoit
ycunciaenusa PS Toraa u TOJAbKO TOT/A, KOTa OHA sIBJISIETCst TaBTOJIO-
reii B COOTBETCTBHH C OOBLIYHBIMH JIBY3HAUHBIMU MCTHHHOCTHBIMH
TabIulamu. :

26,16. U3 pesynbraTa ynpakHeHusi 26.15 monyuure B KauecTBe
CnefcTBHA cnefylonwi pesynstaT I'épens 28 : mn-Gopmyna A uc-
yycenuss P, B KOTOpo# eNMHCTBeHHBIMH CBSI3KaMH SIBJISOTCS KOH'B-
IOHKIUA W OTPULIaHUE, eCTb TeOPeMa UCUMCIEHHS Ps B TOM H TOJILKO
B TOM Cllyyae, €CJI{ OHA SIBIISIETCS TABTONOTHEH B COOTBETCTBHM C 06BIY-
HBIMH J{BY3HAUHBIMK MCTHHHOCTHBIMM Ta0JHMLAMH.

26.17. MccnenyiiTe He3aBUCUMOCTb aKCHOM HCUMCIIeHus1 Pr (ynpax-
Henue 26.14) U, B 4aCTHOCTH, IOKAXKUTE, UTO AKCHOMA p D~ PO~ P
He He3aBUCHMA.

- 26,18, Ilycte P, — cucrema, KOTOpasi MoJyvyaercs us PL 3ameHoit
AKCHOMBL P 2D &~ p DD ~~ p CJIEAYIOLIMMU [BYMSI aKCHOMAMM:

~, p~p;
PODID, ~qD~P.
(1) Moka)kute, UTO TeOPEMBI MCUMCHCHHA Pj COBIA/AIOT C TeOpeMaMy
ucuncnenust PL. (2) [oraxkure, 4To Teopembl neuucieHust P, KoTopuie
MO)KHO JI0Ka3aTb 0€3 aKCHOMBI ~ p D p D ¢, COBOAJANT C Teope-

mMamu wucumeneHuss PP, (3) Mccnepyiite BOMpOC 0 He3aBUCHMOCTH
aKCUOM ucuucnieHust Ps.



142 I'a. 11. Iponosuyuonassroe ucuucaerue (npodoadcerue)

26.19. Mycts PYy Gyner cucremoit, koTopast monyyaercs u3 PP

%

nobaBJieHHEM f B KayecTBe MAONOJIHUTEJbHOTO MCXOJAHOTO CHMBOJIA

K]

u [ D p B KauecTBe JI0N0JIHUTeNbHOR arcuombl. [lycts PP — cucrema, :

KoTopas monyyaercs u3 PP noGapienuem / B KauecTBe NOMOJIHUTENb-

HOr0 HMCXOJHOr0 CHMBOJIa M 6e3 po0aBjieHMsI KaKMX-JH00 JOMOJIHU-

TeJbHBIX aKCHOM. Iloxa)Kute, uTo *229 HMeeT MeCTO KaK MeTaTeopeMa

B cucremMax P} H P i(1) BriBenuTe 0TCI0a 9KBUBAJICHTHOCTD B CMBICIIE
§ 23 cucrem Py ¥ Py. (2) AHAaNOIMYHO, JOKAXKUTE SKBUBAJIEHTHOCTD
B cmbicsie § 23 cuctem PP u PP 219,

26.20. Ilonyuure cnenyowui pesyabTaT (0 CYIECTBY — YHOMS-
HY Tl B IpumevaHun 210 pesynpTaT KoJIMOropoBa): ecyiu B HeKOTOpOi
TeOpeMe IOJIHOTO MPONO3ULUOHAJILHOIO HMCUMCIIeHUs] P,, B KOTOpOH
HET CBSI30K, OTJIMYHBIX OT MMIUIMKAalMHM U OTPHULAHHUS, 3aMEHUTHL BCE
BXO)KJIEHHsT KaXK/I0} TepeMeHHOM a Ha ee IBOMHOE OTPHIAHHE ~~ ~ A,
TO IIOJI}I;{;I}OLHaﬂCﬂ ¢opmyna Gyaer Teopemoit MHUHHMAJILHOTO MCYHC-
nenusn Py

26.21. [loxa)KuTe 9KBUBAJIEHTHOCTb CHCTeMBI PP u cucremMnl P2,
KOTOpasi noJjiyyaercsi u3 Pg' samenodl mociegHe aKcHOMBI (3aKOHa
npugedenusn k abcyply) Ha aKCHOMY pD e~ gD _ (D~ p.

26.22, Ilns cucrembl PP moxaj)kute, YTO MMIUIMKAIIUSA MOYKET OBITH
BBIpa)KeHA Yepe3 KOHBIOHKLMIO M 3KBUBAJIEHTHOCTb, B TOM CMBICJIE,
YTO p D =, p= pqg ABIsAETCS TeOpeMoOit 3TOH CHCTEMBI

26.23. ns cucrembl PP noka)kuTe B aHaJIOTMYHOM CMBICJ]Ie, UTO
KaK MMIUIMKALUs, TaK U KOH'BIOHKLMA MOTYT OBITb BHIPa)KEHBI yepes
AM3BIOHKUHMI0 ¥ 9KBUBaJIEHTHOCTb. Clief0BaTesibHO, [IH3BIOHKIMS,
9KBHMBAJIEHTHOCTb K [ COCTaBJISIOT (B COOTBETCTBYIOIEM CMBICIIE)

MOJIHYI0 CHCTEMY HE3aBHCHUMBIX MCXOJHBIX CBSI30OK HCUMCHeHHMA Ply
(cm. 26.19) 220,

26.24. Tlpu moMomy HCTHHHOCTHBIX TalJML ynpakHeHust 26.10
npy » = 2 NOKaXHUTe ISl cucTeMbl Pk, UTO 3KBMBAJIEHTHOCThL HeNb3s
BBIDA3UTh Yepe3 AM3BIOHKUMIO M OTpulaHue. M3 pesysbraTa npenn-
AYLIETo YNpPa)KHEHUs] CJIEAYeT MO3TOMY, UTO AM3BIOHKIMS, IKBHBa-
JIGHTHOCTb M OTpULaHMe O00pasywT (B COOTBETCTBYIOLIEM CMBICJIE)
NOJIHYI0 CHCTEMY HE3aBUCMMBIX MCXOAHBIX CBSI30K CHCTEMbI Pl 2200,

27. ®opmyIMpOBKH, MCIONL3YIONIME AKCHOMHbIE cxemel. Kaxkuas
U3 PacCMOTPEHHBIX 0 CHX IIOP GOPMYJIMPOBOK MPOINO3ULHOHAILHOTO
UCUMC/IeHHs 6a3supoBaliach Ha KOHEUHOM YMCJIe aKCHOM, XOTs IIpo-
rpamma § 07 nomyckaer M GeCKOHEUHOE YHMCII0 AKCHOM, €CJU TOJLKO
umeeTCst 3QheKTHBHBIN MeTON, 03BOJISIOMH IS BCAKOH NMII-(opMy Jibl
BBISICHUTD, SIBJISIETCS JIX OHA aKCUOMOH HJM HeT.

Ecmu uucno axcrom GecKOHeUHO, TO UX, PasyMeercs, HeJb3sl
BLINKCATL TNOJHOCTBIO M CTAHOBMTCSA HeOOXOAMMBIM 3ajaTh MX (3a
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HCKJTIOYEHHEM, GBITh MOXKET, KOHEUHOI'0 YMCia) ¢ MOMOUIBIO OHOTO WJIK
HECKOJILKUX TpPe[IOYKeHUH CHHTAKCMUECKOro sI3blKa, Ka)Kaoe u3
KOTOPbIX BBOJMT GecKoHeUHbi Kiacc axcuoM. Takoe mpeanoyKeHue
CHHTAKCHUYECKOTO s13BIKa BCET/1a MOYKeT ObITh IepedopmyINpoBaHoO B BULE
NpaBuNia BHIBOAA C MYCTBIM KJ1aCCOM TOCBUIOK, U B 9TOM CMBICJIe Pasiiu-
ype Mew1y GeCKOHEUHBHIM M KOHEYHBIM YMCJIOM aKCHOM HILIIO30DHO.
Bolee Ba)KUBLIM SIBISIETCS passinuue MLy (pOpMYyJMpPOBKAMH, KOTO-
poie B Gosblueil WM MeHblleH CTeneHn ONUPAOTCsA HA CUHTAKCHUECKHe
TpeJIoYKeHUs (TaKue, KaK MpaBu/ia BbIBOJA), 3aMEHSIOMIME OTIENILHO
chOpMy TUpOBAHHBIE B S3BIKE-00bEKTe AKCHOMbI, — OJHAKO HUKAKUX
YETKUX TpaHMl] 37leCb MPOBECTH HEJb3Sl.

B HeKoTOpBIX cilyvyasix GOpMYJMPOBKU ONUCHIBAEMOr0 BUIA, T. €.
onupalouyecs: Ha 6eCKOHeUHOe YKMCJI0 AKCHOM, UMEIOT Ba)KHBIE NIPEUMY-
mwectsa. B aToM maparpage MblI paccMaTpuBaeM YaCTHBI BHI TaKUX
GOpMYJIMPOBOK, a MMEHHO Te, UCXOJHBIA 0a3UC KOTOPHIX COMEPIKHT
akcuomHsle cxemul 220,

AKCUOMHAA CXema TIPeACTaBisieT GeCKOHEYHOE UMCJIO aKCUOM NpH
MOMOLIM BHIPa)KEHHS, COJAEPIKAIUEro CHHTAKCHYECKHE IepPeMeHHBIe,
T. e. Ipy ToMou GopMmbl B cMbicyie § 02, 3HaUEHUSIMKU KOTOPO# SIBJISIOTCS
nn-gopmyel 222, Kajoe 3HauyeHMe ITOr0 BBIPAYKEHHS CUMTaeTCs
axcuomoi. Ilnst yno6crea Mui GyjeM yKasblBaTb 3TO, 3alMChIBas CaMo
BBIPA)KEHHE HANON00HE AKCHOMBL.

[pumepom GOpMyTUPOBKH NPOTIO3UIMOHAILHOTO UCUUCTICHHUS C aK-
CHOMHBLIMM CXEMaMH sIBJIsieTCsl ciefyroumiasi cucrema P.

KWcxonHble CMMBOJIBI M NN-GOpPMYJIbl B cucteMe P — Te jKe camele,
yTo ¥ B cucteme P, (§ 20). AKCHOMBI, MHO)KECTBO KOTOPHIX GeCKOHEYHO,
3aJa0TCs CJEAYIOLUMI TPEMS aKCHOMHBIMH CXEMaMH:

AD_BDA;
ADBD(D,ADBD, ADC
~AD~BD _BDA
EMHCTBEHHBIM IPAaBUJIOM BBIBO/IA (€CJIM He CUNTATh 32 IPaBUJIa BHIBOJA
AKCUOMHbIE CXEMbl) SIBJISIETCS NIPABUII0 MOOYC NOHEHC.
#270. Bcesikan Teopema cucTeMbl P ecTb Teopema cucTeMul P.

Joxazameascmeo. Ka)kaast akcuoma cucteMbl P siubo ecTb akcroma
cucTeMbl Py, 160 TonyyaerTcsi U3 HEKOTOPOH aKCHOMBI CHCTeMbl P
¢ TOMOLIbI0 MOACTaHOBKH (*201) MM OXHOBPEMEHHON NOACTAHOBKH
(*210), a eguHCTBeHHOe NPaBHJI0 BHIBOJA CUCTEMbI P fBisieTCst B TO
)Ke BpeMsl M NPABUJIOM BBIBOJA CHCTeMbI Pj.

*#271. Besikasi TeopeMa cucTeMbsl P, ecTb Teopema cuctembl P.

Hoxaszameascmgo. Tak Kak BCsKas aKCMOMa CHUCTeMsl P, eCTb
aKcuoMa cucTembl P M Tak Kak npaBuiia BHIBOJA, 33 HCKIIOYECHHEM
npaBuiia noacranoBku (*201), B obeux cucreMax OJHU U Te Ke, TO
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HAM JIOCTATOYHO II0Ka3aTh, YTO IMPaBUIIO0 MOACTAHOBKM sIBJISETCS
NPOK3BOMHLIM NPABUIIOM BbIBOJA B cucteme P. 310 fenaetcs Cieayio-
mumM 00pasom.

[TycTb MPU KaKOM-JIMO0 NPUMEHEHMH NIpaBuUia Mo0yc nouerc G60Jb-
mo# TockuIKo# siBysiercst € D D, manoil MOCHUIKOR — C, a 3aKio-
yenuem — D. Ecan Tenmepb MOACTaBUTH NMN-Gopmyay B BmecTo BCeX
BXOYIeHMHl NepeMeHHON b B 00e MOCHIIKYM M B 3aKJIKOUEHHE, TO BBUAY

TOro, 4TO
SsCDD]|

eCTh Ta )Ke mI-popmyJia, uyTo U
SiC|DSiD|,
noJiyyatouecss Tpu NM-GopmyJibl
8CDOD|, SiC|, SsD|

TaroKe OyayT MOCHUJIKAMM M 3aK/IOUEHHeM HEKOTOPOro NPUMEHEHHs
npaBuia Mo0yc nouexc. Taxk Kak eJMHCTBEHHBIM NPABUJIOM BHIBO/A
cucTembl P ABIseTCS M00YC NOHEHC ¥ TaK KAK Pe3yJbTaT MOACTaHOBKH
nn-GopmyJibi B BMECTO BCeX BXOMCIEHHH nepemeHHOH b B HEKOTOPYIO
aKCcHOMY cucTeMbl P ecTh CHOBA aKCHOMa CHCTEMBI P, To MBl MOXXeM

MOJTYYHTDb [I0KA3aTeJbCTBO MI-(opMyJibl
SsA|

KAaK TeOpeMBl CHCTeMbl P 43 [0KasaTeJbCTBa MI-GOpMYJIbL A Kak
Teopemul P, eciiu 1nojcTaBum ni-popmyny B BMecTo BCEX BXOX/1eHHH
nepemMeHHoil b B Ka)kaywo nn-popmyJsry 9TOro A0Ka3aTejbCTBa.

9TUM 3aBepliaeTcsl NOKa3aTeJIbCTBO METaTeOPeMbl **971 229, Ee
MOYKHO, pPasyMeercsi, HCIONbL30BaTh KaK INPOM3BOJHOE MPABUJIO CH-
cTeMbl P, HO MBI OTMETHIIA ee HOMEPOM C IBYyMs 3Be3[I0UKAMH, KaK MeTa-
TEOpeMy CUCTeMbl P,.

B KauecTse clefcTBMS M3 **271 MBI IoJlyuaem TaKKe CJeIYOyo

MeTaTeopeMy CHCTEMbI Pl

#*272. Cymecrsyer 3QdeKTUBHBH Mpolecc, ¢ MOMOWbI0 KOTOPOro
J0Ka3aTeNbCTBO BCSIKOW TeopeMbl CHCTeMBI Py MOYKHO npeo6-
PasoBaTh B APYTOe JOKA3aTe IbCTBO TOM YKe TeOPEMbl CHCTEMDL Py,
B KOTODOM I[OJCTAHOBKA MPUMEHSIETCS TOJIbKO K aKCHOMAM
T. e. Ka)Xmasl I0JCTAHOBKA eCTb OAHA M3 el IOoCJeaoBa-
TeJIbHBIX IOJCTAHOBOK, NpPUMEHSIEMBIX K ONHOM M3 aKCHOM

ucuucienust Py).

Mul BLifpanu cuctemy P B KauecTBe Npumepa, MOTOMY 4YTO OHa
TeCHO CBfi3aHa ¢ Temu HOPMYJIMPOBKAMHU (YHKIMOHAJILHOIO HCHMCIE-
HUSL DEPBOrO IMOPsiKa, KOTOphie Mbl OyjeM u3yyaTb B crenyoumeH
rnase. QHAKO SICHO, YTO BCSAKY GHOPMYJIMPOBKY INPONO3HIKOHAJb
HOT'0 MCUMCJIEHUS] MJIM Kakoii-in00 4acTHUHOH CUCTeMbl NPONO3ULHO-

HaJILHOTO UCYUCJIEHHUs, MMPpaBUJIaMH BBIBOJA KOTOpOf/'I ABJSAIOTCHA MOO})C
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noHeHC W MOJCTaHOBKA, MOXKHO IepeQopmynMpoBaTh TaKUM Ke 06pa-
30M, T. €. MBI MOXKEM 3aMEHMTb KXKIYI0 aKCHOMY COOTBETCTBYIOLIEH
AKCHOMHOH CXeMOW U B3ATb MOOYC nOHEHC B KadeCTBe eTMHCTBEHHOIO
npaBuia BHIBO/IA, TI0JIyYHB JIPM ITOM HOBYIO CUCTEMY C TEMH YKe Teope-
MaMmH, YTO U B MCXOJHOI CHCTeMe.

Ananoruunas nepegopMyJIMpOBKa BO3MOXKHAZ U B Tex caydasax
KOT/@ IpPAaBUJIAMU BBIBOJA SBJAIOTCA NOACTAHOBKA K OJHO HIIA He.
CKOJIbKO NPABUJI, CXOJHBIX MO XapaKTepPy C NPaBUIOM MOOYC MOHEHC
Hanpumep, cucremy Pr, u3 § 25 MoyKHO crenyoimum o6pasom nepe(bop:
MYyJIMpOBaTb B BUJe CHCTEMBl P;,, Teopembl KOTOpO# coBmajawT
¢ TeopemMamu cuctembl Pr. EAMHCTBEHHBIM IPaBUIIOM BBLIBOJAA SIBJISI-
fﬁ;éﬁ;ﬁo' us A|_B[C u A cnexyer C. A akcuomamu siBJsiioTCs

Al[BIC]]. Al[C[A]].D|B], A[D], AID,

rae A, B, C, D — nn-¢opmy bl (B3STHIE BCeMH BO3MOYKHBIMU crocobamuy).

28, Pacmul?eﬂnoe IIPONoO3UIMOHANILHOE HCYUCIEHHE H NPOTOTETHKA.

- Pactuzt;{))ennoe nponosuyuonaashoe ucqucaenue Paccena u JlykaceBMua—
APCKOro**Y COoAepPIKUT, MMOMHUMO 0003HAYEHH I NIPOIO3ULHOHANLHOI0 UCYHCIeHHS!
'(r?gmg ;i)eg)umop 6Ce0blHOCMI, UIIA KBAHMOP CYIYeCMEO6aHUSA, WIN U TOT H npyrofx
. , € TIPONO3ULUOHANBLHEIMUA IIePeMEHHLIMU B
. p KauecTBe OIepPaTopPHBIX
or HcxonHble CUMBOJIBL IS ipopmynnpoﬁxn PACIMPEHHOr0 IPONOSHIMOHANb-
Or0 HCYMCJICHUST MOXKHO BHIODATh DAa3NMYHBIMU CHOCOOAMH, CPeld KOTOPBIX
HanGoJiee eCTeCTBEHHBIM MOYKeT Kas3aTbes NoGABJIeHHe OZHOTO MIM 00OMX KBAH-
:;%EEB K ucxo;(I)HuM CUMBOJIAM KaKOH-HUOY AL G0 PMYJIHPOBKU TIPOMO3HLMOHAILHOIG
e cgermﬂ. JHAKO BBHUJY TOTO, YTO ITOT MeToJ, OyAyYd HPHUMeHeH K CHCTe-
u M P, unu P,, TIPUBOJUT K 3aBHCHMOCTM HCXOAHBIX CBSI30K W OIIEPATOPOB
yKaceBHY M Tapckuil [PeMJIOKUIH ' MMIIMKALUMIO M KBAHTOD Bceoﬁuu-xocwf
g KayecTBe MCXOAHLIX CBSISKM M omepartopa®®), JIpyrue CBSISKM U oneparophl
BOIATCA 3aTeM ¢ NOMOWbI onpefeneHudt. Hampumep, MoryT OwbITL aaHbl
Cleyollive oTpejesieHus1228);
f—=(s)s,
~A>AD/,
(He) A >~ (c) A~ A,
t — (3s) s,
[A D B} - (¢) [A DB]

3are;4] APYTHE CeHTCHLMOHAJILHEIE CBSI3KH MOTYT OBITh ONpefiesleHBl, Kax 8 § 11
Beueuui?eﬂgxaﬂ HCXOHBIe CBA3KY U omnepatop JlykaceBuya— Tapckoro u npn:
AACHHbIC ! e ompefesieHNs], TAK JKe KaK U CorJiailedte o0 OINYCKAHUM CKOGOK,
a KaquTBge rfomamemzuo § 11, MBI MO>KeM IIPUBECTH CJIEAYIOUIME BBHIPAYKEHUSI
Bopey e b!pPIIsMEPOB rm—(bopmy13 (npenno>KeHHH WM NPONOSULHOHAILHBIX
Latos » KOTOPBIE B MOAPA3yMeBAEMOHN MHTEDIIPeTaUMH NH00 UCTHHHBL, MO0 Beeraa

UMaT 3HaYCHUEe UCTUMHA U KOTODPBIE I03TOMY AOJKHBI ObLIM OB OBITH TeO-

pPeMamu;
POID MDD,
quE.quDr .p:r;
M=E.rDEDIDr;

PEAYN.PDIDgDpDr.
10 2007 —
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Hcnonp3sysl BCe Te YKe UCXOMHEIE CBSISKY H OIepaTop M ONUpasichb HA noapa-
3yMeBaeMyl0 HHTEDPIPETALHMI0, MBI MOXKEM IIOKa3aTh, YTO PACUIMPEHHOE NPONO3H-
HUOHAJIbHOE MCYMCiIeHdne U $opmMyIHpoBKa P; NponosvuMoHalbHOro UCYUC/IEHUS
OKBUBAJEHTHH JDYr JADYTY B HEKOTODOM CMbiciie, MHONOOHOM TOMY, B KO-
TOPOM, KaK MOKa3aHo B § 23, 9KBUBAJICHTHBI APYT APYTY CHCTEMBI P, u P,. B camom
nedie, sicHo, uto (b)B paBHOCH/bHO (B cMbicie § 02) KOHBIOHKUHH CD27, rpe €
mostydeHo u3 B mopcraHoBKoi f D f [T. €. (5)s 2D (5)s] BMecTo Beex ¢B000HLIX BXOIK-
NeHIH nepemenHol b, a D nonyyeHo u3 B moacraHoBkoH f [T. e. (s)s] BMecTO BCex
cBOGOAHBIX BXO)X/eHHH NepeMeHHoM b, Eciu Ham gaHa HexoTopast nn-Gopmyna A
pacIIMPEHHOro IPOMO3HLMOHANBHOI0 HCYHCIEHHSl, TO Mbl MOXXeM IIOBTOPHO
TpHMeH ATh IPUeM 3aMeHbl In-yacredi (b)B Ha TOJILKO YTO ONHCAHHYI0 KOH'BIOHKIHIO
CD, yuuTHIBasi IPH 3TOM eJMHCTBEHHOE OI' DAHMYEHHE, YTO 3aMEHsieMasl NI-4acTh (b)B
He HOJDKHA ObiTh nm-popmyJsioii (s)s. Ilocie pocraToyHoro 4ucia IOBTOPEHHH
nn-popmyna A npeBparuTcs B nn-Gopmyiy A, B KOTOPOM KBAHTOP BCeOGIUIHOCTH
6y/eT BCTPeYaThes TOJIbKO B II-vacTsix (s)s. INocie 3amMeHBl BCeX BXOXKJEHHH (S)$
HA MCXOAHBI cHMBOJI | cHcTeMbl P, Gopmyna A, npespaTurcs B nn-Gopmyny A;
cucrembl P;. CooTBeTcTBHE MeXxAy A M Ay SBJISIETCS MHOTO-OAHOSHAYHBIM COOT-
BETCTBHEM MeXKAY Nn-GopMynamMd PaclUMPEHHOT0 MPONOSHIMOHANILHOIG HCHHC-
neHusl M mi-popMynamu cuctemsl P, B cuny gomywetus (4) § 02, A u A
PaBHOCHJILHEL. 1105TOMY U3 peiieHHs TMPOOJeMbl Pa3pelleHys1 st CHCTEMBI P,
MBI IONyYaeM PelleHHe CeMaHTHUeCKOH TPoOJIeMbl pPa3pelleHHtst /iist pacLIMPEHHOTo
NPONO3HLHOHANLHOI0 HCYHCHEHHs], 8 (OPMYIMpPYsl pacUIMpeHHOE NPONMO3ULHO-
HaJbHOEe MCYMCIIeHHe KAK JIOTHCTHYECKYIO CHCTEMY, MBI MO)KeM PYKOBOACTBO-
BaTbCsl TpeboBaHMeM, YTOOH pellleHHe MPoOJeMBl paspelleHUs IS OKA3YeMOCTH
COBMAZAJN0 C pPelleHHeM CEeMAHTHYeCKOH mpobiembl paspelleHHsT.

IIpomomemuxa JlecbHEBCKOT0228) COAePIKUT, IoMHMMO 00603HaueHHH pacuiy- .

peHHOro MNpono3uUHOHAILHOI0 HCUYUCNIeHHSI, elle IepPeMcHHbIE, 3HaUYeHHSIMH
KOTOPHIX ABJSIIOTCS UCTHHHOCTHBIE (pyHKl.lI/IPI (B CMBICJIE  TIOCJIEAHEIr0

§ 05), HanpHuMmep,
gt ht flogh ol f .

absana :

B KadecTBe ICPEMEHHBIX, o6nacTh SHaUYeHUH KOTOPHIX COCTABJIAIOT CUHI'YJISIPHLIE

HCTUHHOCTHBIE (YHKLHH,
2
fB’ gzﬂ hz’ 1 glzi h%’ f%} rer
B KauecTBe IePEMEHHBIX, 007aCTb B3HAYEHHH KOTOPHIX COCTABJISAIOT OHHApHbIE
HCTUHHOCTHHIE (YHKIHH,

f3’ gs) hs’ f%’ ?’ h:;’ /:2;7 M

B KayecTBe HepeMeHHBIX, 00JaCTh 3HAYCHHH KOTOPHIX COCTAaBJSIIOT TePHADHLIE
HCTHHHOCTHHe (YHKUMH, ¥ T. A. Jlamee, cpefld HCXOAHBIX CHMBOJIOB HMEIOTCA
raKue, KOTOPHE IIpefHa3HAYeHbl NI 0003HAUEHHSA NPUMEHEHUS QYHKUMH K ee
aprymenty uiM ee aprymenTam (c. § 03). Kpome Toro, RONMYCKAerTcsl MCII0Jb-
30BaHMe B KauyecTBe OMePATOPHHIX MePeMeHHBIX B KBAHTOPAX He TOJbKO NpomHo-

SUIUMOHANBHEIX TlePeMeHHbIX, HO M MepeMeHHBIX Mi06oro poja. JlecoHeBeKHR

[IONyCKAaeT IepeMeHHbie H APYyrux TUIIOB, HaINpUMEP nepemMeHHbIE, 3HAYEHUSIMH |

KOTOPHIX SIBJSIOTCS TIPONO3MIMOHAbHEIE YHKINK (OT) HCTHHHOCTHHIX. GyHKUHMH. -

OHH, 0/HAK0, He MTPAIOT, BUAUMO, 0060 BaXKHOI POJIH, W Mbl PelIaeMCst HCKJIO=
YUTh UX U3 NPOTOTETHKH, M3MEHSIs TeM CaMblM TePMHHOJIOTHIO JlecbHeBcKOro229).

§

Haxonen, JlecbHeBCKUH A0ONyCKaerT yTBep>KAeHHE TOJbKO NpefJIoyKeHH, HO He -

nn-gopmyJ1, cojeprKamMx cBOOOAHBE IepeMEeHHHIE (cp. xoHeny § 06); omHaKe
¢ HeKOTOPOH TOUKM 3PEeHHsT 9Ta 0COOEHHOCTb HECYHNIECTBEHHA, U Mbl XOTC]U OHl
TIPeJIOKUTE, YTOOB MMsI npomememuxa TPUMEHSIOCh OBl TaKKe K cucTeMam,
B KOTOPHIX JOITYCKAeTCs YTBeP)KeHHe NMI-GopMys co cBOOOAHBIMH nepeMeHHBIMH >
HITH 6e3 HHUX M KOTOPHIe BO BCEM OCTAJbHOM CXOJHBI C CHCTeMaMH JleCbHEBCKOTO.

3a HCXORHbIE CUMBOJIHL B GOPMYJIHPOBKE IPOTOTETHKH MBI MOXKEM, NOMHMO :
NepeMeHHHX pASJMYHBIX BWAOB M CUMBOJOB /Uil 0003HAueHHUs pUMeHEHHSA
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(YHKUMH K ee apryMeHTy HJIH ee apryMeHTaM, MCIOJBL30BaTh WMILIHKAIHIO
B KauecTBe MCXONHOH CeHTeHUHMOHANLHOH CBSI3KH M KB3aHTOP OGWIHOCTH B Ka-
yeCTBE HCXORHOTO omeparopa (MONyCKasi [JIi HEro B KayecTBe ONePATOPHHBIX
nepeMEHHBIX TepeMeHHBIE JOGOr0 BHAA). MBI MOXKEM TaK)Ke, KaK 3T0 0GHapy-
s Tapckuii®sY), 3ameHHTh MMIUIMKAUMIO B KaYecTBe HCXORHOM CBSI3KH (MaTe-
puanbHOH) SKBUBAJIEHTHOCTHIO.

AHanoruyHo TOMy, KakK GObUla J0KAa3aHa SKBUBAJICHTHOCTH pACIIHPEHHOIO
[IPOTO3HUIHOHAILHOTO UCYHCIEHHST M cucTeMbl P, MoxxeT GBITb f0Ka3aHA 9KBH-
BaJICHTHOCTb — B CXOQHOM CMBICJIE — NPOTOTETHKH M PACIIMPEHHOr0 NPOTO3HIHO-
HAaNbHOTO HCYHCJIEHHs, T. €., B KOHIE KOHIOB, 9KBHBAJIECHTHOCTH MPOTOTETHKH
{ TIPOMO3HIHOHANLHOIO MCUMCJIEHHsI, BmecTo Toro, 4ro6H TOYHO ONpeAeNsiTh
MHOT0-0HO3HAYHOE COOTBETCTBHE MeKAy MHN-QOpMyJNamMH INPOTOTETUKH H pac-
IIHPEHHOT0 MPONO3HUIHOHAJIBHOI0 HCYMCIIeHUST (4TO0 ObITo OBl QYeHb NOJATHM),
MBl TIPOCTO TIIOSICHHM 3TO COOTBETCTBHE  HECKONbKHMH mNpumepamu. JIlns
nn—g)opmynum) () P DM =(9) o P DFYg) TPOTOTETHKH COOTBETCTBYIO-
uteit NN-GOPMYJOH pPACIIHPEHHOr0 IPOMO3UIMOHANLHOTO HMCYHCJIEHHST SIBISIETCS
KOH'BIOHKIMSI YeThipeX CIeAYIOMHUX I-Gopmynzse);

POIMN=E@.r Dt

POWI=@.rDg;
PD@O~MIZ=Z@arD ~q;

. POWI=E@.rDf

Hanee, pnst nm-Gopmynst (f2) , p==¢2D(n . fA(p, 1) =f%q, r) BpoTOTETHKH
c00TBeTCTBYIOMEH N-PpopmMyIOH PACIIMPEHHOT0 IPOTIO3HIHOHANLHOTO HCYMCIEHUST
SIBJISIETCST KOHDBIOHKIMS 1eCTHAAUATH APYrUx MI-QopMyn, KOTODHE MH He Gyaem
Bb_ll'II/KCbIBaTL H CpeaH KOTODBIX HMETCsI, HANpHUMep, ciaenywliue;

P=EIDMNM =L
P=qD(MpVIr=qvr;
P=EqDM . pCr=,9Cr;
P=9DM.P=0s
=DM DIDrI=,92r;
P=qgDMr=r.

Anst no-gopmynsl (ckasxeM) (f°)B nPOTOTETHKH, e B COlNePIKUT f2 TOJILKO B Ka-
HecTBe CBOGOLHOU NepeMeHHOH H He COEPIKUT APYIHX HCTHHHOCTHO-QYHKUHMOHAJIb~
HBIX NepeMeHHBIX, COOTBETCTBYIOWIAS NMN-GopmMysa paclIMPeHHOr0 NPOIO3ULUO-
HaJbHOrO UCYUC/AEHHS Obla 6bl KOH'BIOHKLMeN 256 Apyrux nn-gopmys (Tak Kak
UMeercst 256 pasnHYHBIX TepPHAPHHIX HCTHHHOCTHHIX (YHKIHI M HaM y)ke Heo0Xxo-
AHMO BOCIOJIb30BATHCS KAKHUM-JIUGO CHCTEMATHYECKHM METOXOM [UISl TOI'G, YTOGH
gg}fiiﬂkamuou M3 HUX BHIIHCATH NPONO3HUMOHANbHYI0 (POPMY, KoTOpast HMena Gbl
Mynayro QYHKOMIO cBOeH mpucoeduHeHHON (yHKUMei®), Ecau paHHast mi-¢op-
Ao : Lejiom (HMeeTcsl B BUAY HMeHHO BCSI JaHHas nn-Gopmynia, a He Kakas-
o Te NI-4aCTh) COXEPIKHUT CBOOOAHBIE HCTHHHOCTHO-QYHKUMOHAJIBHEIE TlepeMeH-
Hpnhncob CHAYaja HY)XHO 9TU IePeMeHHble CBSI3aTh KBAHTOPAaMH BCeOGINHOCTH,
nonyqulBaﬂ HX CcieBa K GopmyJie, a 3aTeM Y)Ke NPHMEHHUTb YKA3aHHBIH IpueM
Bea, US1 COOTBETCTBYIOLIEH MI-POPMYJIBI pACIIMPEHHOI'0 MPONO3HUHOHAIBHOI0
JIEHUS,
RaKa};f.anK gacmupem{oe TNPOMO3HLHOHALHOE HCUHCIIEHHE, TAK H IPOTOTETHKA HJIH
Houy & 100 ee MOXM(UUMPOBAaHHAS PopMas) BOHAYT, MOXOGHO MPOTIOBHUHOHAL-
Topoe gqucnenmo, KaK vacTd B GoJjiee OGIIHPHBIE JIOMMCTHYECKHE CHCTEMBI, KO-
Hewy VOYT paccMOTpPeHH B JanbHelimieM, B YacTHOCTH, B (YHKIHOHAJIbHOE
ClieHHe BTOpOro MM GoJiee BHICOKMX MOPAAKoB. OQHAKO B TOM H3JI0>KEHHH

Ty
IO*X CHCTeM, KOTOPOMY MHI OyZeM CJIeR0BATh, PACUIMPEHHOE IIPONO3HIHOHAIBHOE
- 4
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YCuMCITeHHe W NIPOTOTETHKa He HIpaiT Tol QyHpameHTanb-HoH Do, KOTOPYIO
Wrpaer NPOMO3HIHOHANbHOE Hcunucierye. IlodTomy Ml OTPAHUYUIINCH . B ITOM
paparpade KpaTKUM 0030pOM.

VupaxHeHusa K § 28

28.0. Mcnonb3ysl YKa3aHHOE B TeKCTe pelleHHe npobiemMpl paspeLieHus,
poBepbTe YeTHpe MI-(POPMYJIBl DPACUIMPEHHOTO IPOMOSHIMOHAILHOrO HCUHC-
JeHus!, KOTOPble NPUBeieHE B KauecTBe NMPUMEPOB HCTHHHBIX NpesIodKeHUH UK
dopm, Bcerfa NPUHUMAKIIUX 3HAYeHHE HCTHHA. (Utolnl coxparuth pabory, Hc-
ToNb3yiiTe, KOHEYHO, Iie TONBKO BO3MOYKHO, U3BECTHDBIE Pe3YJILTATH, oTHOCSILIHeCS
K TpONO3ULHOHANBHOMY HMCUHCIEHHUIO.)

28.1. Takum >ke o06pasom IPoOBepbTe, YTO CJeAywniNe na-Gpopmy il IPOTO-
TeTUKY Bcerja NMPUHMMAIOT 3HAYEHHE HCTHHA2Y):

)= p=¢D.p) =@)-

@ rP=e=0.10)DH)-
@I pg= (N .r =. (D =)

4 f(p, p) D Kp, ~p) DI, 9-
B gpy=gt)ypvel) ~p.

6) g, =g, Hpavet, Hp ~avegl, h~opgvelf, hep~d

(By/es 3aK0R paséepmul6anus no 08y m nepemeHHLM.2T)

(N Go)p) . Help) =P =4¢-
82 pg=() . flp, D=1, -
@)= pe = 1, O =1, P=9)-

28.2. Mcriosib3yst YKa3aHHOe B TEKCTe pelleHne npobaemsl paspeUIeHUs, -
JOKa>KKTe [T 0CHOBAHHOM Ha MCX0oAHOM Oasuce Jlyxacesuua— Tapckoro gopmy- .
JIMPOBKH PACIIHPEHHOr0 IPOMOSHIIMOHAILHOT0 HCHHCICHIS IPHHLHIT AyanbHOCTH, -
AHAJOTMYHBIA NPHHIMIY AyanbHOCTH *161 Ansd MPOMO3ULMOHANBHOTG HCHHC-

JIeHWsA.

28.3. Joxakure NIPUHUMI AYAJbHOCTH TAKOKE IJISI (PopMyNIHPOBKH HpOTO-:
TeTHKH, B KOTOPOH eAUMHCTBEHHOMH HUCXOLHON CBSISKOU SBJSIETCS MMILJIMKALMA, |

aielIHHCTBeHHbIM HCXOJHBLIM OllePATOPOM— KBAHTOD BCeOOMIHOCTH.

29. Uecropnueckmii ouepk. A.i2e6pa n02uxu BO3HUKIA B 1847 . 239
B pa6orax Byns u [le Mopraua 4. 910 6blsla BHayane ajre0pa, WM,
MCYMCJIEHME KJIaCCoB, K KOTOPOil 3aTeMm Obliia NpUCOeIUHEeHa aHaJIOTUY-/
Has ajrebpa oOTHoweHuii 2!V, Hacrosmee Npono3uLHOHAJILHOE uc-+
ypcJleHUe ¢ 9TOM TOYKM 3PEHMs BIEPBBHIE TOSBISIETCS, T0-BUIUMOMY,

B paboTax Xbio Max-Kona nauntas ¢ 1877 r. 212 x0Tl OHO 1 OBLIO
NpeIBOCXHIIEHO B UCCJIENOBAHUM Byast o ,Secondary Propositions”.;
TlormeTHyecKkuii MeTof| BriepBhle pumMenu B 1879 r. dpere B CBOE .
Begriffsschrift. B oToi paGore comepuTcsi, B 4YaCTHOCTH, nepsa
$OpMYIMPOBKA NPOMO3UIMOHAILHOrO UCUMCIIEHUsT B BUJE JIOTUCTH.
YeCKOM! CHCTEMBI, a HMEHHO cucTembl Py u3 ympaxkienus 23.6. Jyka:
ceBMUY 249 JIPHHAJJIEIKUT UCTIONb30BAHHAS HAMU B aroit riaase (§ 20
cuctema P,, sBAsomasicss ynpoumienuem GopmynupoBru dpere. f

(Byaes sarcon passepmuigaHn®®).) -

29. Hcmopuueckuti ouepk 149

Onnako paGota dpere eme g0Jroe BpeMsi Iocje ee OnyGJIMKO-
BaHUs He BCTpevaja INOHMMAHMS M He M0Jh30BajlaCh NPU3HAHUEM
a NpOTO3ULUOHAIILHOE HCUMCIIEHNe DPA3BMBAJOCh HAa OCHOBe Gouee
cTapod TOUKH 3pEHHMsl, KaK 3TO MOXKHO BHJeTb B paborax Ilupca
opHera, WUpénepa, Ihxysenne IMeano u apyrux. Hauano HEKOTopr}é
nepeMeH (XOTA U He CaMm JIOTHCTUYECKUH MeToj) 3ameTHo B paGoTax
TMeaHo ¥ €ro MKOJEL I3 3T0ro neTouHuKa NOUEPIHYTH MHOTHE PaHHHUe
uen Yalitxesa n BeprpaHa Paccena; BIOCHIEACTBUM OHUM MO3HAKOMH-
nucb ¢ Gottee ray6oKoi paGoroit dpere u GblH, BO3MOYKHO, IEPBLIMU
[IPU3HABHIMMM €€ 3HayeHue 244, ’ ’

[TepBeIM, KTO Beyea 3a dpere paccmarpuBal MPONOSUIMOHAIBHOE
UCUHCIIEHHE C MOMOILBIO JIOFMCTHUECKOro MeTopa, Ouit Paccen. Hewxo-
TOpbIE YKA3aHUA Ha TaKOil MoAX0x MOXKHO Haitu B The Principles of
Mathematics (1903). B oroii paGore paccmaTpupaercst CKOpee pacIli-
peHHOe MPONO3UHKMOHAJILHOE HeuKcieHue (§ 28), a He NPONO3ULUOHAIb-
HOE UCUUCTIEHUE; OJIHAKO, YUUTHIBASA ONpe/leSIeHHbIe U3MEHEHHs B CBETe
HOCNIeYIOLero pasBuTUs, U3 paccy)jieHui Paccena MOXKHO U3BIeUYb
clejlyIone aKCHoMbl yacTuunoil cuctemsl PRX nponosunuonasnLHoro
MCUNCIIEHHS], B KOTOPO# MCXOAHLIMU CBSI3KAMHU SIBJISIIOTCS] MMIUIAKALIUS
¥ KOHBIOHKHUSA, a NpaBHJZMHU BHIBOJA — IPABHIIO .MOOYC NOHEHC

(siBHO chopmynupoBanHoe Paccenom) u npa
] J BMJIO MOJACTAHOBKHN (UMEI0-
leecsl HEesIBHO): yunp g (eto

p¢Dp;
[PDllgDrD, pDr;
pDOUDrD,pgDr;
pDroO, pD,(DT;
[PDglpDrID.pDyr;
pPDID pDp.
B 1906 r. 220
DOMOHLIOHATHOTO | ACMHCTERIST  TONBUAGLE . (DOpNy AHPOMG D

I g i
612?1H03HHHOHdeHOFO HCUNCJIEHHUSI, B KOTOPOHU HMCXOJHBIMHU CBSIBKAMH
1 UMIUTMKAUUS ¥ OTpULIaHue, IIpaBuUJlaM{ BBIBOJA — MO@}/C NOHEHC

u HO}ICTaHOBKa, a daKCuoMamu —
pODp;
PD.q4Dp;
pPDID ., qDroO, pDr;
pPDEDrD,¢D,pDr;
~~pDp;
pD~pD~p;
PO~ID (D ~Dp.
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dopmynupoBka Py NpOMO3HUUMOHAJILHOIO HCUNCIIEHHS (§ 25) Onna
ony6iuxoBana Paccenom B 1908 r. 245 u 3aTem BHOBb MCNOJIL30BAHA
Vaitrxenom u Paccenom B Principia Mathematica 8 1910 r. OHa Moxer
6LITh yIIpOILeHa A0 cucTembl Pp MPOCTHIM oTOpacuIBaHKEM a}(cvuozwig,
3aBHCHMOCTb KOTODOii 0T OCTanbHBIX 0GHapy3ua laynp BepHaiic #19.
IlpyraMu  yOpOWEHUsIMH SIBJIsOTC cucTeMa Py, npeisiokenHas
Huko 27, ‘'u cucrema Pg, npeanoxeHuas IeTIMHIOM H Paceé-
BOU 248)

B 1879 . dpere emle He Aan GopmyIMPOBKM IIpaBuUia NOACTAHOBKH,
HO OHa MOSBJISIETCS Y)Ke B ABHOM Buje B Grundgeseize der Arithmetik,
Tom 1 (1893) B cBsA3M ¢ ApyToil cucTemoil. Briepsoie crienuduuHas ais
TIPOMO3MLMOHANILHOTO HCUMCIeHnHs (GOPMYIMPOBKA NpaBuia TOICTA-
HoBKM BeTpeuaercsa y Jlyn Kytiopa B Les Principes des Mathématiques

(1905); ero (opmyJaMpoBKa, OXHAKO, HENOCTATOUHA, TAK KaK u3 Hee !

ele He SICHO, UTO BbIPA)KEHUe, NMOACTABJIsIEMOE BMECTO (IIPOMOSULHO-
HaJILHOH) [epeMeHHON, Camo MOXKeT CONeP)KaTb NEpPEeMEHHBLIE. Paccen :
nan Gonee Y/OBJIETBOPUTENbHYIO (OPMYIHPOBKY STOr0 MNpaBMJA
B 1906 ., Ho omycTu ero B 1908 r. A B Principia Mathematica aBTOpPXI :
NIPUEPIKUBAJIUCH TONH TOUKM 3PEHHMsi, YTO NPABKJIO NOACTAHOBKU HE:
MOXKET ObITh CHOPMYJIMPOBAHO; OHM Mucanu: , ONO3HABAHME KAKOIro-
nu60 IpeUIo)KeHUsT B KauecTBe YacTHOro Cjyyas HEKOTOpOro o6uiero
TPeJUI0YKEHNs, IOKA3aHHOTO paHee, ... He MOXKET GbITL CaMo BO3BENEHO
B o01ee mpaBmiIo’’. DTO KaK OYITO MOKA3bIBAET, UTO Vaitrxen u Paccet.
0TKasaJuch OT MeTofa dpere CHHTaKCcHueCKU (GOPMyMpOBAaTbH Tipa-.
BJIa BLIBOJA MJIM, GBITH MOJXKET, fa)Ke HMKOTJA He MpUHMMaJH €ro
nojHoctbio. Opxako B 1913 r. Jilblouc B pabore, HEMOCPEACTBEHHO
cBsizaHHoOM ¢ Principia Mathematica, sBHO CHOPMYJIMPOBAJ NPABKIIO
TOCTAHOBKY JUJISI MPEJIOYKEHHONH MM CHCTEMBbl CTPOTOM MMILIMKALMK,
(Strict Implication) 29, a B Survey of Symbolic Logic (1918) pomoJ-
HIJI 3THM DIPABUJIOM TalKoKe M cucremy u3 Principia. [Mosgnee Pacce:
B Introduction to Mathematical Philosophy (1919) mpusuan:, yTo OT
cyrerBue B Principia GOpMYJMPOBKM MpaBuia TNOACTAHOBKM ISt
NpONO3UUKOHATIEHOTO MCUMCIIEHHsT SIBISIETCA YIYIIEHUEM. :
[IpueM HCHOJIL30BAHMST aKCHOMHBIX CXEM, KaK B § 27, KotopoOE€
JleN1aeT HeHY)KHBIM MPaBUIIO MONCTAHOBKH, OB BBefeH IDKOHOM (OH.
Heiimanom 259, !
Max-Kon HasbiBas NMpOMO3HIKOHANLHOE MCYHCIeHue ,calculus of
equivalent statements”. B I'epmanuu llpénepom B 1890 u 1891 IT.
6biJI0 BBeEHO MMA ,, Aussagenkalkul”. BuITh MOXKeT, B KauecTBe Nepe-
BOJa 9TOro MmeHu Paccen ucrnosnbpsosai B 1903 r. ¥ 3aTeéM BHOB -
B 1906 r. TepMuH ,propositional calculus™, x0Td, N0 KpanHeH Mep,
B 1903 r.,. OH NpUMeHsJ 3TO MMsl He MO OTHOIICHHUIO K co(SC'rBemla
NPOMO3ULMOHAILHOMY MCUMCTIEHHIO, & CKOpee N0 OTHOUIEHHMI0 K pac
LIMPEHHOMY NPOTIO3ULHOHATILHOMY MCUMCIIEHHIO (B cornacmz[%c1 )Tepm
HoJorueit, obienpuHATON B HacTOsLICe BpeMﬂ)’.’ KyTiopa nep .
BoauT Tepmmd Paccena ,propositional calculus” Ha $panLyscKH

¥
i
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s3blK KaK ,calcul des propositions”, 0fHAKO OH B TO >Ke BpeMsi TaK
u3MeHsieT Meroj Paccena, uTo 3TO0 MMSI OKasbiBaeTcsl HpPHUMEHEHHBIM
K YHMCTOMY MPOIO3ULUOHANBLHOMY HcuuCieHHI0. Tepmuu ,calculus of
propositions’ Obl1 HCHOIbL30BaH JIbIOMCOM B cepuM craTedl HayuHas
¢ 1912 1. v B A Survey of Symbolic Logic (1918). C Tex nop TepmuH
~propositional calculus” mam ,,calculus of propositions’ cran o6ie-
NPUHATHIM B TOM CMbICJe MM IIOYTH B TOM CMBbICJIe, B KOTOPOM
Mbl MCIOJb30BaNK MePBHI M3 HUX 252,

PopMyNIHpPOBKA MNPONO3UMUUOHANIBHOI0 HCUYUCIEHHS, UCIIOAL3YIO-
wasg OJHY-eJMHCTBEHHYI aKcuomy, Obula npejpno)keHa Huko B 5H-
pape 1917 r. 2 — cucrema P, u3 § 25. Ee MomudpuKanusimu, Taxe
HCTIONB3YIOMUMH TOJILKO 10 OJHOH aKCHOMe, SIBJISIOTCH CHCTeMbl Py
Baiicbepra 239 u Py Jlykacesuya 255, Bce 9TH TpH CHUCTEMbl UCIIOJIb-
3YIOT B KauecTBe UCX0AHON cBsisku wTpux eddepa (anTUKOHBIOHK-
unio) u GoJiee CUIBbHOE, YeM MOOYC NnOHeHc, MPABUIIO BBHIBOAA.

OTHOCHTENILHO GOPMYIMPOBOK IPONO3ULUAOHANBHOIO HCYMCIICHHS
C OfHOM aKCHOMON M MpaBUJIAMH MOOYC NOHEHC W TMOJACTAHOBKH B Ka-
yecTBE €JUHCTBEHHBIX MpPaBHU BHIBOJA CM. HMCTOPHYECKHUH 0630p
Jlykacesnua' u Tapckoro B craThe, yHIOMSIHYTOW B mpuMeyaHuu 243.
M3 Hux cucrema Py, (ynparkdenue 23.7) npuHapiexuT JlykaceBuuy
H onmy0JIMKOBaHa B TOM JKe cTaTbe; cucrema P, (23.8) npunHammexur
Taroke JlyxaceBuuy (mpuiucaHa emy B ONHOH M3 crateil BosecsaBa
Cobouunckoro 2%9); nakonen, cucrema Pg (23.9) nonyvaercs 1o
metony CoGouuHcKoro 2% y3 ef(MHCTBEHHON aKCHOMBI, MPHBEAEHHOH
B ynpaxuenuu 18.4 11 MMIUIMKATUBHOIO MPONO3ULMOHAIBHOIO
ucuucyieHuss  (cucrema Pl), Tamoxe npuHajpiexamero Jlykace-
BHUY 257,

HOpyro#t GopMyIHPOBKOIl MMIUIMKATHBHOI'O MPOINO3ULMOHATILHOTO
ucuucieHusi siByisieTcst cucreMa PL u3 ympakHenusi 18.3, mpunane-
Kamas Tapckomy u BepHaiicy 258, BaitcOepr mokasan 2%, gro ecsu
B KauecTBe NpaBUJ BBIBOJA OpaTh Bce BPeMSI MOOYC NMOHEHC W TIOACTA-
HOBKY, TO I10JHasi GOPMYJIMPOBKA MMIIJIMKAaTUBHOIO NpPOMNO3ULMOHATb-
HOTO HCYMCJIEHHs1 NpeBpallaeTcss B IOJIHYI (GOpMYJMPOBKY (BCEro)
NPONO3ULMOHAIILHOTO MCYMCIICHMSI ¢ MMIUIMKauMed M f B KauecTBe
HCXOJHBIX CBA30K IIPH YCJI0BUMHM foDaBiieHHs [ 2D p B KauecTBe AONOJ-
HATeNLHOW axcuoMmbl. Cucrema Py (12.7) monydaerca Takum o6pasom
M3 cucremnl P}, a cucrema P, (§ 26) monyuaeTcst TeM »Ke CaMbIM
nytem us PL.

Tax wak JlechHeBcKHil MONBL30BAJCsl OmMpenesieHUusiMH Tuma (3)
U3 npumeyanusi 168 u BBIPa)KAJI NMOITOMY ONpeEJeJIEHUs] KaK B Mpo-
NO3uLMOHAILHOM MCUMCJIEHUM, TAaK ¥ B IIPOTOTETHKE B BHje (MaTe-
PHaJIbHEIX) 3KBMBaJIEHTHOCTEM, TO OH 0COGEHHO WUHTEPECOBANCS JKBU-
BaJIeHTHOCTBIO KaK MCXOAHOU CBSI3KOH 260, JleChbHEBCKHUI Jall MepBYIO
q)OpMyﬂI/IPOBKy YaCTHYHOI'O NPONO3MLUOHAILHOTO HCYUCIIEHHsT C IK-
BHBageuTHOCTbIO B KauecTBe eJMHCTBEHHOH HCXOAHOH CBA3KM (B KO-
TOPoO#t Bce TapTOSIOTMH, BHIpay<eHHble B ITOM CBsA3Ke, ObUIM Teopema-
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mi) 20, Tlpyrumu GOPMYJIUPOBKAMU TAKOI'0 BUAA SIBISAIOTCS CHUCTe-
ma PE us’ ynpaxuenusi 26.9, npesoxxeHHas BalicGeprom 22, u
CHCTEMbI ¢ elMHCTBeHHOH akcuomoii — PE u3 26.3 (1) Baiicbepra u Pf
uz 26.3(2) JlyxaceBuua 269, Cucrema PEN us 26.4 ¢ oKBUBaJEHT-
HOCTLIO W OTPULAHUEM B KauecTBe MCXOAHBIX CBA30K NPUHANJIEIKUT
Muxaunecky 264, :

Bosspaiuasich K gpopmysiupoBkam noyunoro {fuil) nponosuiuoHain-
HOTO UCUMCJIEHHMs], Mbl YKa)KeM emle cuctemy P, Jlykacesuua, B KOTO-
POl HMCXOJHBIMM CBASKAMM SABJIAITCS MMIUIMKALMA W OTPHULAHKE,
a NpaBUJIaMM BBIBOJA — MOOYC 1oHeHc W TOJCTAHOBKA M KOTODas
COJIEPIKUT CHeAYIOLIMe TPU AKCHOMBL:

PDID, (DrD, pIDT;
~pPIDPOP;
PO, ~p224.

JloKasaTeNhbCeTBO TOJIHOTH cucTeMbl P, (He coBrajaioliee ¢ MCCIEN0-
BaHMEM OTOH CHCTeMbi, NpoBeJeHHBIM JlykaceBuuem 2%5) HameueHo
HiKe B YIpajkKHeHun 29.2.

B IIpPOTUBOMOJIO)KHOCTL TaKUM QopMylIupoBKaM, Kak P, u Py,
B KOTOPBIX [7laBHOE BHUMaHMe 00paIiaeTcsi Ha IKOHOMHOCTB, Gopmy-
JIUPOBKH MPOTO3ULMOHAILHOTO UCUMCIIEHHUs], TPeAJIOKeHHble ['HIib-
peprom 268 mpenHasHAuYeHb 71 BhIAEJIEHUS] POJIEN PAa3JIMUHBIX CBA3OK,
XOTS1 M 3a CUET HE3KOHOMHOCTM M TOTePU HE3aBMCHMOCTH HCXOJHBIX
cBsisok. K aromy Tumy oTHocutcsi cuctemMa Py (§ 26), spnswomascs
OIHO# U3 POJCTBEHHBIX APYr APYTY CUCTEM TaKOr'o BUAA, NPHBe/eH-
Heix T'unnGeprom u BepHaiicom B NepBoM Tome uX ,,Grundlagen der
Mathematik (1934) 267,

Or6pacbiBasi 0T cucTeMbl Py OTpHllaHue ¥ eJUHCTBEHHYIO dKCHOMY,
COIepIKAIIYI0 OTpUIaHMe, Mbl IoJyyaeM GopmysupoBky PP Toro,

yro I'unuGept 1 BepHaiic HasbBaloT ,,positive Logik™, uiun nosumuensim

Npono3uyUOHAAbHBIM UCqlCAeHUeM. 3[eCh MMeeTcsl B BHJY Ta 4acTh
TNPOMO3UIMOHATIBHOTO HUCUMCIIEHHs], KOTOpasi B HEKOTODOM CMbICTIe
He3aBUCHMMa OT CYIIeCTBOBaHMS OTpuUUAHus (Hanpumep, sakon [lupca

He siBNIsieTcsl B Heli Teopemoil). OTOpacsiBas BCe CBA3KH, KpOME HMILIA-
KalMH, ¥ BCe AKCHOMBI, COjep)Kaluue TaKue CBSI3KH, Mbl IIOJyYaeM
GOpMYJIMPOBKY P* no3umueHozo uMNAUKAMUEHO20 NPONO3UYUOHAL-

HO20 UCHUCAEHUA.

Takas cucreMa, Kak Py, WMeeT TakKe TO NPEUMMYIIECTBO (yKa- .

3anHoe I'unnGeprom u BepHaiicoMm), UyTO MpejicTaBiseT B 0YeHb Y100~ -

HOH (opMe CBsi3b Me)KAy MONHBIM (full) MPOIO3HLMOHANBHEIM HC- |

yycIeHNeM ¥ HHTYMHUOHUCTCKHAM IPONO3ULMOHABHBIM HCUMC/IEHHEM. |
Tag, cucrembl Py u PP us § 26 monyueHsl f00aBjieHMeM OTPHLAHUA
U COOTBETCTBYIOLIMX AKCHOM, COAEpIKAIlUX OTpULiaHue, K cucteme PP, -

T. €., IPYTUMH CJIOBAMHU, U3MEHEHMEM TOJILKO aKCHOM OTPMUAHHSA .

cuctembl Py. ®opmynupoBKa P§ MHTYHIHMOHMCTCKOIO INPONO3ULHKO- .
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HaJbHOTO Mcyucjienuss npuHagnexut Teupuxy lonmbuy u Kapay
[lIpétepy 26®. dopmynupoBKa Py UHTYUIMOHUCTCKOTO TNPOIOSUIMO-
HaJILHOT'0 MCUMCJIeHHs1 (MCHOMb3YIoWast [ B KauecTBe UCX0JHOH CBASKH
BMECTO OTpULAHMA u joGaBisiomast K cucreme PP axcuomy 2 p)
ppiia mpeanoykeHa Batlicbeprom 269, omnawo u T'epxapp [ennen 27
chesial CXOJHOE 3amedaHue OTHOCUTEIbHO BO3MOYKHOCTH HCIOJIb30-
BaHUst [ BMECTO OTPUL@HMS NMPU NOCTPOCHUH UHTYUIIMOHUCTCKOTO HPO-
M03ULMOHAJIBHOIO MCUUCIIEHHUS.

®opmynuposka P (26.14) noaporo npono3vLMOHAJIBHOIO HC-
qUCIIeHUsT MOXKeT OLITh Npunucana B. ' 1MBEHKO Ha OCHOBAHHUY ¢lleJlan-
HOT'O MM 3aMevyaHus, yTo GOpMyJIHPOBKA MOJHOTO NMPONO3ULHOHATLHOI0
UCUUCIEHNsT TI0JIyYaeTesl U3 GOPMYIMPOBKU UHTYULUOHKUCTCKOI'O NPO-
[I03MLIHOHAILHOTO UCUNC/IeHUsT fo0aBIeHHEM B KayecTBe JOMOHUTE b=
1O AKCHOMBI OJJHOTO TOJIbKO 33aKOHA HCKIJIIUEHHOT0 TpeThero 27,

B nureparype BcTpeyanTCs MHOTHE APYTHe GOPMYJIHPOBKY NPOIO-
3ULMOHATILHOI0 MCUHUCJIEHHMST M YAaCTHYHBIX CUCTEM HPOINO3HLMOHATb-
HOTO HcuucieHusi. B nacrosimem naparpage Mol yIOMHMHAEM TOJILKO
Te W3 HHUX, KOTOpPble JMOO ObIIM HAMKM AEHCTBHTENLHO HCMOJIL30BAHBI
B TeKCTe UIH B YIparKHeHUsX, JNG0 MpecTaBIAOT 0Co0bIA MHTEpec,
00 UMEIT UCTOPHUYECKOe 3HAayeHue.

Tabaudnas paspewarwjas npoyedypa st NPONO3ULUOHANIBHOTO
ucuucnenusi (cp. § 15) Obua mpumeHeHa (HedopMasbHLIM 06pasoM)
K HEeKOTOPBIM CrellMajbHBIM ciyuyasim Ppere B ero Begriffsschrift
B 1879 r. (B CBsI3M ¢ UMILJIMKALMEN M OTPUUAHHEM B KauecTBe MCXO[-
HBIX CBsI30K). CmycTsi mectb JieT Ilupc 7 Breppbie HCIOJL30BaJl €e
B KauecTBe 00lieii paspemianueil mpoLeaypsl (B CBA3KM C UMILIMKALKE R
¥ aHTHUMIUIMKALMed B KayecTBe MCXOJHBIX CBA30K). CBOMM COBpeMeEH-
HBHIM pa3sBUTHEM DTOT MeTOJ B 3HAUMTEJILHOM cTeneHH 006s13aH paboTam
JlykaceBuua 273 n Ilocra 24, Tepmun masmoao2ua BBefeH Butren-
mTeitHoM 273,

Ucnionb3yst TpU UCTHHHOCTHHIX 3HAYEHUST BMECTO IBYX M HCTUHHOCTHBIE Ta(JTH-
1Bl B 9TUX TPEX UCTHHHOCTHBIX 3HAYeHUs X, JIykacesuy nepsrlii BBen B 1920 I, Tpex-
3HAYHOe NIPONO3UIMOHANILHOE HeuHereHne2™) (cp. § 19). OH npHies K STOMY H3 c000-
Pa>KeHH 0THOCUTENIbHO MOJAJIbHOCTH, COTJIACHO KOTOPHIM B JOTIOJIHEHUE K UCTHHE
U KM CJIeAyeT PACCMATPHUBATL ellle TPeThe UCTHHHOCTHOE 3HAYeHHEe — BO3MOXK-
HOCTB, WJH, Jiyullle, CAy4YafHOCTb; OfIHAKO A0CTPAKTHOE 3HAYEHHE 3TOr'0 HOBOTO
UCYICNIEHUST BBIXOAUT faJIeK0 34 IIpefielibl BCeBO3MOXKHEIX YAaCTHHIX MIeH Takoro
pona. OGo6uieHHe NPOMOSULMOHANLHOIO HCYMCJEHUST 10 MCUHCIeHust ¢ v + 1
HUCTUHHOCTHBIMU 3HAYEHMSIMM, CPEeAM KOTOPHIX x 4 1 SIBASIIOTCS BBIeJIeHHBIMU
Ispu< »), ObuI0 mpoBeneHo Iloctom B 1921 r.27?) HesaBucHMO oT JIykaceBHuYa
U ¢ yucro abeTPakTHOM TOUKH 3peHHs. BHociaefcTBUH, KAK yTBeprkiaer Jlykace-
Bhy, B 1922 r., oH Hezaucumo oT ITocta 0600IUA cBOe TPeX3HAUHOE MPONO3U-
UNoHAaNKLHOe MCYMCIIeHMe M mocTpousi GoJiee BBICOKME MHOrO3HAa4yHble MPOIO3H-
UHOHanbHLIe WCUUC/IEHUs!, OAHAKO 95T0 ObUTO ony6aMxkoBaHo jauwbs B 1929
M 1930 rr.>®), Ycuncnemmst JlyxaceBnua OTJIMHAOTCA OT HcumcieHust Ilocra
TeM, yTo cofepykaT TOJLKO OIHO BhIIENeHHOE NCTHHHOCTHOE 3HaUeHHe M He SIBJIS-
W0Test noanetmu (full) (T. e. He BCAKAsi MCTHHHOCTHAsT GYHKUUS B S5THX v HMCTHH-
HOCTHBIX 3HAYeHMSIX Moj)KeT OBITh mpeficTaBieHa (OpPMOH, KoTopas uMmena GH ee
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cBoel nmpucoeguHeHHOH GyHKUMel). Ec/iH >ke MHOr03HaYHbe NIPOMO3ULIMOHANLHEE
HcuucaeHust JlykaceBHuya JOMOJHUTb N0 MOJIHHIX NPONO3ULHOHAILHHX HCUYMC-
JeHHIi ¢ HOMOLIbIo MeToAa CIyIelKoro™), To OHH CTAHOBSTCS YaCTHBIMH CyYasiMH
ucunciennit Ilocra. BaficOepr ykasasu Ansi TPex3HAYHOr'0 NPONMO3HUHOHAILHOIO
ucuucieHdss JlykaceBHuYa HCxOAHBIH 0asvc (B 4acTHOCTH, aKCHOMBI W IpaBUja
BHIBOJA), KOTOPBIH IMPEBPATHA ITO MCUHCIAEHHE B JIOTHCTHYECKYIO cucTeMy?80),
a Tapckuit n JIykaceBUY yTBeP>KAAIOT, UTO TO YKe CAMOe MOYKeT OGHTb c/iestaHo st
BCEX KOHEYHO3HAUHHIX IPOMNO3ULUOHAJNBHHIX Hcuuclienuit Jlykacesnua. [list
noanvix {full> MHOT'O3HAYHBIX IPONO3HLHOHANBLHBIX McuMcieHMlt 6asuchl Obuin
ykasans Cayneuxum?™®), ITosaHee BoIpoc o6 HCXOAHHIX 6asucax st KOHEYHO-
3HAYHBIX MPONO3HLMOHANBHBIX MCUHCIEHHH (M QYHKUHOHANBHBHIX HCYUCIIEHUH)
6611 uccaenosaH Paccesiom ¥ TIOpKeTTOM B cepHH ctarelt B The Journal of Sym-
bolic Logic. JlykaceBH4 BBeJ Tark)Ke 0(eCKOHeUHO3HA4yHOe MPONO3HIHOHAILHOE
HCUMCIleHMe, 0JJHAKO Bompoc 00 McxoZHoM GasHce AJjist Hero ocTaercst Kak OyAro
OBl 0 CHX NOP OTKPBITHIM.

MeTo;T HCIHOJIb30BAHMS MHOFO3HAYHBIX MCTHHHOCTHHIX Tabiauy
(C OHUM MJIM HECKOJbKMMM BbIJ€JIEHHBIMU 3HAYEHHSIMM) JUIA JIOKasa-
TeNbCTBA HE3aBHCHMMOCTH AKCHOM IPOHO3ULMOHAJILHOTO HCUMCIIEHHS
Obi BBeien BepHaiicom B ero Habilitationsschrift ot 1918 r., HO He
b1 oy GaKoBaH 1o 1926 r. 280 Jra npes 6uina TakKe Hakinena Jlyka-
CeBUYEM, HO ony6iMKoBaHAa MM He Oblna. XaHTHHITOH 3aMeTUJ], UTO
3TOT MeTOJ MOXKeT OLITb pAclpoCTpaHeH Ha TNpaBuia BbiBOjA 28%.
UcnonbsoBanuuii B § 19 MeToj A0Ka3aTeslbCTBA HE3aBUCUMOCTH Tpa-

BUJA MNOJACTAHOBKM NpUHajIe)XuT Bepuaiicy (¥ Obul coobiieH HM

aBTopy B 1936 1.).

Pe3yspraThl He3aBUCHMOCTH M3 3ajauu 26.11 M MCMOJIL30BAaHHAA

UIs1 UX TIOJIyYeHUsd TPeX3HauHasi UCTUHHOCTHasA Tabnuua npuHapje-

at Teiitunry 289, PesyibraT u3 26.12 ¥ MHOrO3HauHas MCTUHHOCT-
Has Tabnuna u3 26.10 (3a MCKJIOYeHMEM ChyyaeB v = 1, 2) npuHan-

neyar 'éneno 289,
JloKa3aTesibCTBa HENPOTUBOPEYUBOCTH U TIOJIHOTHI IPOTIO3HLIMOHA b~
HOTO MCUMCJIEHHsI, OCHOBaHHble HA WCMOJIb30BAHUH MCTHHHOCTHBIX

ta6auL, Gen Brepsble gaHsl [locTom 289, C Tex mop 6bL1 onmy6IKKOBaH

LeNBIA psil PasiUYHBIX J0KAa3aTeJbCTB II0JHOTHL HPONOSHLMOHAIb-
HOTO MCYMCIEHHMS, M3 KOTOPBIX MBI YKa)>KeM 31eChb TOJIbKO Ha JOKa-
saTenbcTBa KanpMapa 288 u Kyaiina 287, Kyaiin ucnonssyer gpopmy-
NMPOBKY Py HpOMNO3MIMOHANLHOTO HCUMCIIEHUS] C MMILTMKaLued u f
B KauecTBe MCXOAHBIX CBSI30K. dopmynupoBka P, Npono3suuuoHalb-

HOTO MCUHCJIeHMs], puHaanexamas Baitcbepry 289, coepuuser B cebe -
HEKOTODBIe cBOMicTBa cucreM P, U Py, a MeTONl, ¢ IOMOLIbIO KOTOPOIO
Mbl B raBe | foKasaiy MOJIHOTY CHCTeMbl P, sIBJISIETCS IPUMEHEHHEM *

K lauHomy cayuaio metoia Kanbmapa. B uactHocty, y Kanbmapa B3sITH,
¢ OUeBU/IHBIMU M3MEHEHUSAMM, METOJL IOKA3aTeIbCTBA MeTaTeopeMbl *152

(Ha KOTOPYI0 CYLIECTBEHHO ONUPAETCsi JOKA3aTeJbCTBO TMOJIHOTH -
B § 18), ujesi UCNOJIL30BaHUS MeTaTeopembl * 151 B KauecTBe JIEMMBI -

ana *152 u meTop J0KaszaTeslbCTBAa MeTaTeopembl *151.

JI0Ka3aTeJIbCTBO MOJHOTH! A1t HMILJIMKATUBHOTO NPONO3ULMOHAb- |
HOTO McyucieHusi GpUI0 omy6anKoBaHo BalicGeprom 289 (Gonee paHHee
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0KA3aTeNbCTBO MONHOTH, TpuHajyexamee Tapckomy, He ovino,
BUIMMO, ONYGJIMKOBAHO). YKasaHHbIH B 18.3 meToji Jl0Ka3aTesibCTBA
HOJHOTHl HUMIJIMKATUBHOTO IPONO3ULIMOHAJLHOTO MCYMCIIEHUST TPU-
HaJUIOKUT B o0mmnx ueprax Kanbmapy €, oaHaxo upest MCNOJib30-
BaHHs NPOTO3ULMOHAILHOM IepeMeHHOM BMecTo | B3sita y BaiicGep-
ra 289 a peiamolasi ¥jes B3ATb B KauecTBe B’ Boipaxenue B rODr
(Bmecto B) B Tex cnyuasx, Korjaa 3HauyeHHEM B siBisercs t, TaK e
KAK COOTBETCTBYIOIME M3MeHEHMsl DPA3JIMYHBIX MeCT /0Ka3aTesbCTB
aHaJIoToB MeraTeopem *151 u *152, O6pna cooflueHa aBTOpY JleoHOM
XeHKUHBIM B uiose 1948 1.

[MpuBenenHoe B § 23 JI0KA3aTeIbCTBO 3KBUBAJIEHTHOCTH CHCTEM P,
1 P, BO MHOTHX CJIyuyasx Clie[lyeT /10Ka3aTeJbCTBY, MCIOJIB30BAHHOMY
jUIsl aHaJNOTMUHBIX Leseill BaitcGeprom 289,

Teopema nemykuun (§ 13) He siBisiercs crenuduyeckoit ocoben-
HOCTBIO TIPOMO3MUMOHAJBHOTO HCUMCIIEHMs], a UMeeT aHajor'u BO
MHOTHX APYTHX JIOTMCTHYECKUX CUCTEMAX (B YACTHOCTH, B GYHKUHOHAIIb-
HOM HCUMCJIEHHMH [IEPBOTO U 60Jiee BLICOKUX MOPSIAKOB, KAK Mbl YBUIUM
B CIeAyIOLMX haBax). Mjest Teopembl ielyKUUMK M IEpBOE €€ JIOKa-
3aTeJIbCTBO JUISl YACTHYHOM CHCTEMBl JIOJDKHBI ObITh NPUIUCAHBL IPp-
Gpauny 200, Tapckomy NpPHHALIKHT (HOPMYIMPOBKA ITOH TeOpPeMbl
B BHUIe OOIIEro MeTOXOJIOTMYECKOTO NPUHIMNA JJIsi JIOTHCTHUECKHUX
cucreM 290, Tepmun ,deduction theorem” (,Teopema JeiyKUUH >
SIBNISIETCS1  TIEPEBOJIOM  HEMELKOr'0. TepMHHA .Deductionstheorem”
I'unsGepra u Bepuaiica 22, ‘

Mnest HCIONBL30BaTb TEOpeMy JeAyKLUUM B (OpMYJIMPOBKAxX Ipo-
N03MLHOHANLHOTO MM (QYHKIMOHAJLHOI'O HMCUUCIECHHsT B KauecTse
UCXOJHOTO TMpaBuja BhIBOJA 0blla He3aBHCHMO BBUIBHHYTA SICHKOB-
exum 299 p Teunenom 299, Takoe HCXO0JHOe TpaBUJIO HOCUT MCHEE
MPOCTOM XapaKrep, yeM 370 0OBIYHO TNPHUHATO (CP. NpUMeYaHNE 181),
Y OHO OBJI0 6B HENPUEMJIEMO ISt A02UCTUYECKOL cucmemsl, onpene-
JIeHHOR TaK, KaK Mbl 970 cjesland B § 07. OHAKO MOYCHO CUMTATh, UTO.
9TOT He0CTATOK YACTHUUHO BO3MEILAETCS U3BECTHON ecTeCTBEHHOCTDHIO
MeTofa; AelicTBUTEIbHO, IPHHATL TeOpeMy Jefly KLMMY B KauecTBe NHCXO/1-
HOT0 TIpaBMJia BBIBOJIA — 3TO PABHOCUIILHO $HOPMaIbHOMY NPU3HAHUIO
06BIuHOr0 HehOPMaJILHOTO HpieMa (MPUHATOr0 0COGEeHHO B MaTeMaTH-
YEeCKUX pacCy)KAeHusX), Korjga Anis [0KasaTeNbCTBa HUMILIMKALUH
JeJIaeTcs MpeNooyKeHue 1 BBIBOJIUTCSL CJIe/ICTBHE.

[pu 3TOM MCHOH30BAHHE TEOPEMBI JIEAYKUMH B KayecTBe HCXOI-
HOTO MJIM LPOMSBOAHOTO NpaBWJia BbIBOJA HENb3s1 CMemIMBAaTH C MC-
Nonb3oBanuem cexeenyuil {Sequenzeny y Tenuena **® (cp. nanbuie
ynpakaenusi 39.10--39.12), TaKk Kak ero CTpeJika =» He aHaJIOruiHa
HalleMy CHHTAKCHUYECKOMY 3HAKy |, @ OTHOCHTCSI K €T0 SI3BIKY- 006 BbeKTy
(KaK aT0 sICHO cliefyeT U3 TOro (daxra, 4TO BhIPA)KEHMs, COAEpKalLHe
CTPeJIKy, BCTPEUAIOTCA B KauecTBe TMOCHUIOK M SaKJIOYeHHil B MpuMe-
HeHUsIX ero mpaBuj BHBOAA). Mbl 6e3 Tpyna Moriu bl BBECTH CEKBEH-
UMM B CBSSM C CUCTEMOW P, ¢ MOMOLIbIO CIIELYIOUMX OMpeiesieHuH-
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cxem 29);
AL A, .., A -
-AD AD,...A D
A, A, ..,A,-B,B, .., B,
»AID_AZD....An:)Blngv...vBm,
ranen=20,1,2,3,...um=1,2,3,... urie B oboux cayyasix npej-

nojaraercsi, 4To COKpalleHHe MOYKeT OBITh NPUMEHEHO TOJBLKO K Le-
J0# yTBep)KAaeMol nn-gopmyse (M HUKOTA He MOXKeT ObITb TNpHMe-
HeHO K MNI-4acTU yTBep)Kaaemo# nn-QpopmyJibl). Takum cmocoOoM Ml
nosyyunu Gbl Bce (opMaJibHble CBOICTBA TeHUEHOBCKUX CeK6eHYU H,
B UYAcTHOCTH, MOIJIM ObI HECKOJbLKO 0ojee YAOOHO CHOPMYJIMPOBATH
OpOM3BOJHBIe NpaBuia u3 14.9.

Camu 110 cefe Nmpomn3BoaHble NpaBuia u3 14.9 (KaK aabTepHATHB-
Has 3aMeHa K UCHOJIb30BAHUIO TeOpeMbl AeAYKIUHM) CJIeNyeT NPHUITH-
caTh dpere, Tak Kak B mnepBoMm ToMme cBoeil Grudgesetze der Arithme-
tik (1893) OH moOJIL3yeTCsl OYeHb CXOJHBIMM IO CBOMCTBaM M IO MpH-
MeHEHWIO NpaBUIIAMU.

[1pou3BOAHOE NPABKIIO NOICTAHOBOYHOCTH SKBUHBaNeHTHOCTH (*159)
U CBSI3aHHBlE ¢ HUM MeTaTeopemsl U3 15.2 OblyiM HOKasaHbl JJisi IPOIO-
SULOHAJILHOT0 UCUUCIIEHNSI, @ UMEHHO JJIsi cucTeMBl Py, [MocTom 297,
PoncTBeHHas meTaTeopema *229 (B KOTOPOM 9KBMBaJIGHTHOCTbL 3aMme-
HeHa JByMsl MMOJMKauusmyu) Oblla [OJSy4eHa I UMIUIMKATHBHOTO
NPONO3HLMOHANBHOI0 McuKcaeHus1 BalicOeprom 209,

CoBeplueHHasT AU3bIOHKTUBHAA HOpMasbHasi gopma (24.9) MoKeT
ObITh OTHECEHA K 0YyJIeBCKOMY 3aKoHy pa3sepThiBaHus (28.1 (5), (6)),
U Ha 3TO# oCHOBe OHa Ucnoib3oBaHa [lpénepom B Der Operationskreis
des Logikkalkuls (1877). Kak cosepuieHHasi JM3'BIOHKTHBHAsl HOp-
MasibHasl GopMa, TaK U AyalbHas K Hell coéepuleHHas KOHBIOHKIMUG-
Has HopmaabHaa gopma 6N BBesieHbl B 1880 r. IMupcom 279, pénep
u [Tupc cTpostT HopMasbHele GOPMBL AJIS1 HCUUCIICHHS KJIACCOB, OHAKO
pacrmpocTpaHeHHe Ha I[POIO3MUMOHAIbHOE MCUHCIICHHE IOJydyaercst
HENOCPeICTBEHHO.

[puHuun pyanbHOCTH creayeT npunucats [Hpéaepy, KOTOpHIA
MCTIOJIb3YET ero I UCUMCIIeHUS] KIACCOB B TOJILKO UTO YIOMSHYTOH
pabore Operationskreis u 3ateM BHOBb B Algebra der Logic. pénep
He pacmopocTpaHsieT NPUHLMII AYadbHOCTH Ha NPOMO3HIUOHANBLHOE
MCUMCIIeHHE, OTHAKO TAKOe PacIpOCTPaHeHHe SIBISIETCH OUEBUIHLIM H,
NO-BUAMMOMY, NOJAPAa3yMeBaJIOCh PAa3JIMUHBIMU 0oJiee MO3JAHUMHU aB-
TOpaMu, He OYAyYM ClenuansHo chopMyIMpoBaHo (Hanpumep, y Yair-
xena, Kytiopa, lepdepa). Ienpux Baman R craTbe, ynomsiHyTOR

B mnpumevanuu 299, ABHO cHOpMyJIHMPOBaN MNPUHUUN JAYaNbHOCTH -

B Taxoi dbopme, KOTOpasi COOTBETCTBYeT MeTaTeopeme *165 He TOJIbKO
AJ1s1 TIPOIO3KLUMOHAJBHOI'O MCUMCJICHMA, HO, B JeHCTBUTENLHOCTH,
M U1 QYHKUMOHANILHOIO MCUHMCJIENHs MepBOro M BTOPOrO MOPsiiKa

Vnpaxcuenus x § 29 157

(FHe K CeHTEeHUHOHATILHBIM CBSI3KaM [006aBJIeHBI elle KBAHTOPbl — CM.
amwxe, raasel [11—V); a T'unbepTr 1 AKKepmMaH B NMepBOM M3JAHUU
cBoeil Grundziige der theoretischen Logik (1928) noxasniBaloT aHaloru
metateopeMm *164 u *165 nnsi NpONMOSMLKMOHAJLHOTO HCUUCIIEHUS H
i1 GYHKLUMOHANBLHOTO MCUMCIIEHUS! TIePBOro nopsiaxa. OAHAKO NpHH-
qM0  AYyalIbHOCTH, OTHOCALIMHACA K KBaHTOpaMm, MOsABJIseETCS YiKe
B TpeTbeM ToMe Algebra der Logik lpénepa.

Vnpayxaennsa K § 29

29.0. (1) Hoxakure NOJHOTY cucTeMbl P, noKasbiBasi KaK Teo-
peMbl AKCHOMBbI KaKoi-mub0o (GOpMYJIMPOBKU MPONO3UIUOHATILHOTO
UCUHUCIIEHUs], KOTOPAsl MMEET Te YKe UCXOAHBIE CBSASKHM U TC )Ke NpaBuia
BBIBO/IA M IIOJIHOTA KOTOPOM y>Ke usBecTHa. (2) Mccnenyitte HesaBucu-
MOCTb aKCHOM CHCTeMbI P..-

29.1. (1) Hoxakure IOJHOTY wacTWuHO# cucrembl PRX mpomo-
3uuuoHaNbHoro ucuucnenusd. (Cp. ¢ 18.3.) (2) Hccnenyiite nesasu-
CUMOCTb aKcuoMm cuctemsl PHE.

29.2. Jloka)kuTe MOJIHOTY CHCTeMBl P4, JoKaskiBasi (mocJieoBa-
TeJbHO) CJIEAYIOLIME TeopeMbl cuCTeMbl P, M uncnonn3ysi 3saTem
pesyJjibTaT yHnpa)kHeHus 12.7:

~pPDID[~gDD,. pD,~¢Dy;
~ID~PD P, ~(DY;
~IDA~DPD, ~(DIDID,PDY;
(D, ~(DIDID.pDY;
pPD.,~¢DgDy;
~§D¢D(D[PpDID.~[pDIAD.PrD¢
~1D¢D¢DI[PpDAD,rDq;
(D,pDq;
~(D~PD . PDY;
~pD,.PDY;
pDIDpDPD

29.3. Mcnonb3ysi MeTOH MCTUHHOCTHBIX TalmuIl, AOKAXKUTe He-
3aBUCHMOCTb TPeX AKCHOM U IpaBUJIA MOOYC TNOHEHC B cucteme P,.
(3a ucwmouerHnem ciyyasi MepBOii AKCHOMEL, JOCTATOYHA CHUCTeMa
ABYX HCTHHHOCTHEIX 3Ha4YeHHiH.)

29.4. Vicnonb3yiite pesyjbprar yopakHeHus 29.2 nad [oKasa-
TENbCTBA MOJHOTHL CUCTEMBI P; IPOMO3MLMOHAILHOIO MCUUCIIEHUS,
B KOTOpoif MCXOAHBIE CBSI3KM M NpaBHJla BHIBOJA — Te )Ke caMble,
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yTo ¥ B cucTeme Py (cm. § 26), a akcHomamy AABIAIOTCA AeBATh CJIeLyo-

IHX:
PVI=E, P94

PDID, qv pDT;

=¢D.pD¢;
=qv qvp,

PDI=P=Y;
PD.PMETG

e J s JU g
p=E~pDY;

pg>Dp.

[OTa cucTeMa, MUHMMU3UPYIOLIASE AIMHY OT/EJIbHLIX aKCHOM, a He
ofiee ux uucj0, npuHaane>kur CTaHucnaBy SICBKOBCKOMY U ony6nu-
KoBaHa uM B Studia Societatis Scientiarum Torunensis, 1, Ne 1 (1948).]

29.5. Mccnenyiire He3aBUCHMOCTb AKCHOM CHCTEMBI Pj.

TIIABA III

¢ YHKIHMOHAJIbHBIE HCUYHCJIEHUSA
TIEPBOI'0 IOPSIKA

DYHKYUOHAABHOE  UCHUCACHUE NEPE020 nOpsA0Ka CORAEPKUT HIH
MOIKET COJleP)KaTb, MOMUMO 00603HaueHuit NPONMO3MLMOHAJBLHOIO HC-
UMCTICHUS, elle UHOUBUOHblE nepemeHHble, KBAHTOPbl ¢ MHAWBUAHBIMU
nepeMeHHBIMH B KayecTBe ONEpaTOPHBIX NepemeHHbX (c¢p. § 06),
uHOugUOHbe KOHCMARMbL, (YHKYUORAbHYlE ne peMeHHbIe, PYHKYUOHAAb-
Hble KOHCMAHMObL.

MHuorouncneHHble $yHKUUOHAIbHBIE UCUKCAEHUS NIEPBOTO MOPAAKA
pPa3HyaIOTCsT MeXKAY co00M TeM, KaKue HMEHHO U3 3TUX CUMBOJIOB
B HUX BBOAsITCS. OJHAKO MHIMBH/HLIE IePeMeHHble BKIIOYAIOTCS B HUX
BCerjla, a TaK)Ke BCerja BKJIOYAKTCA Jnb0 Kakue-HUOYAb (yHKIHMO-
HaJlbHble TiepeMeHHble, JIH00 Kakhe-HUOYAb (YHKUMOHAJILHLIE KOH-
crauThl. Kpome Toro, Bcerna BKJOYAKTCS OJUH MM GoJibliee YHCIIO
KBAHTOPOB — Ju00 KBaHTOP OOWIHOCTH, JINGO OJMH MJIM HECKOJIBKO
APYTUX KBAaHTOPOB, KOTOphHIE (B3sITble BMeCTe, [IPH HaJUYKM APYTHX
MCXOIHBIX 0003HaueHuM) OePuHUYUOHANBLHO IKEUBAAEHMHB KBAHTOPY
00IIHOCTH B TOM CMBICJIE, YTO MX MO)KHO IIOJIYYUTb U3 KBaHTOpa 00-
IIHOCTH, a KBAHTOD OOCI(HOCTH MOYKHO NOJYYUTh U3 HUX C IOMOIIBIO
onpepeseHuit cokpamenus (cp.§ 11 u npumeuanue 168), BocnpousBoasi-
mux Tpebyemele GopmaibHbie cBoiicTBa. [1pONO3KLMOHAILHEIE TIEPEMEH-
Hble MOTYT M He ObITb BKJIIOUEHHBIMH B QYHKHUOHAJIbLHOEC HCUMCIIEHME,
OHAKO B HeM J0JDKHA UMEeThCSI I10JIHAst CUCTeMa HCXOHBIX CBSI30K MPO-
NO3UIUOHAJILHOIO HCYMCACHHS MM >Ke 4TO-HUOYAL Takoe, U3 UEro
TaKad T1I0JIHasl CHCTeMa CeHTeHLUHOHAJIbHBIX CBSI30K MOXKeT OBIThb
NonyyeHa C MOMOILBIO ONpesesieHMH COKpalleHUs!, BOCHPOM3BOXSILKX
TpeGyembie $OpMasbHbBIE CBOKCTBA.

B a3Toif rnaBe Mbl H3yyaeM HEKOTOPYI YacTHYH (OPMYJIMPOBKY
Mo6oro u3 QYHKIMOHAJILHBIX MCUUCHIeHUH IepBOro MOpsijKa, TaK Kak
Pasnuunbie GOPMYIMPOBKU HACTOJIBKO 10J00HEI APYT APYTY 10 CBOEMY
MOCTPOEHHIO, YTO MX MOYKHO paccMaTpUBATh OJHOBPEMEHHO 0e3 KaKux-
6o cmemeHuit unu Heyno6eTB. Tam, rjae HeT HYXKAB YTOUHSITh,
KaKoe MMEHHO M3 MHOTOYMCJIEHHBIX (YHKLUUOHAJbHBIX HMCUMCJIEHHH
IepBoro mopsjaKa MMeeTcsl B BHAY, Mbl TOBOPUM IIPOCTO O ,,QYHKIIHO-
HanLHOM MCYMCIIeHMH TiepBOro mopsgxa’. YactHasi GopmyaupoBKa
TaK moHuMaeMoro (yHKLUHOHAJILHOTO WCUMCIIEHHMs NepBOTO MNOPSAKa,
M3yuaemasi B 9TO# rnaBe, HasbiBaeTCs ,,F1”’. OgHUM U3 GYHKLHOHAJb-
HBIX HcyucsleHMt NMepBOro TNopsiaKa sIBJSIETCS wucmoe PyHKYUOHAb-
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Hoe ucdlcaeHle Nepeo2o nopAaoka (paccmorperHoe Huwke B § 30), ¥ Mbl
HasplBaeM Haily (GOpMYyJIMPOBKY I3TOr0 MCUMCNeHusi ,,FP”, Takum
ofpasom, ,F” obasi U3 pa3NUUHBIX JIOTUCTHYECKMX CHUCTEM,
0JHOH M3 KOTOpHIX sBjsieTcs1 F1P,

B ruase 1V mbl pojiomKuM paccMoTpeHre YUCTOrO QYHKIMOHA b=
HOTO HMCUMCJIEHUs] NePBOrO TOPSIIKA, BBOAs, B YaCTHOCTH, APYTYIO
BO3MOMKHYI0 €ro GopmynupoBKy — FiP.

30. Hcxomnwiif Gasuc wmcumcmenus Fl. VICXOQHBIMH CUMBOJNAMu
B F1 gBASIIOTCS BOCEMb HECOOCTBEHHBIX CUMBOJIOB

[ D]~ (,)V
M 0OeCKOHeYHBIH MepeyeHb MHIMBUIHBIX (IIPeAMETHBIX) MepeMeHHBIX

XY 22X V1 2 X Ve 2

d TaK)Ke HEKOTOpble — HUJIM BCE — H3 NMEPEeYHCIECHHBIX HUKe CHUMBO-

70B: 0eCKOHEUHBIH INepeyeHb MPONO3MLMOHAJIBHBIX epPeMEHHBIX

P agrsp qn S P

janee, Jsi Ka)KJIO0ro IOJIOKUTEJLHOIO LEeJioro n 0OeCKOHe¢UHHI me- -
peueHb n-dpHLBIX (PIHH n-mecmux) Q)YHKLU/IOHEIHBHHX NNEPEMEHHBIX, -

a UMEHHO: 0eCKOHEUHBIH TMepeuyeHb CHHIYNSPHBEIX (MJIH OJHOMECTHBIX)

GYHKIUMOHANLHBIX HepeMEHHBIX

Ft G H' F} G} H} F}...,, -
OeckoHeuHbl# mepeyeHb GMHAPHBIX (MJIM ABYMECTHHIX) QYHKUHMOHAIb-
HbIX TI€PEMEHHBIX

F? G* H® F} G H} F3...
M T. . 3aTeM NPOM3BOJIbHOE YMC/I0O MHIMBHAHBIX (IIPeIMETHBIX) KOH-
CTaHT, NPOU3BOJIbHOE UUCJIO CUHTYJIIPHBIX (UJIHM OXHOMECTHHIX) QYHK-

LIMOHAJIBHBIX KOHCTAHT, NPOM3BOJIbHOE YHCIO OMUHAPHBIX (UNH ABY-
MECTHBIX) (QYHKIHOHAJIbHBLIX KOHCTAHT, NPOM3BOJIbHOE UACJI0 TepHAp-

HBIX (MM TPeXMECTHHIX) (PYHKUMOHAJBLHBIX KOHCTAHT M T. . [lpm -
3TOM, O/IHAKO, B YHCJI0 UCXOJHBEIX CUMBOJIOB 0053aTeNLHO BXOJMUT JIHGO
OJ(MH U3 GEeCKOHEUHBIX TepeuHell GyHKUNOHABHBIX TepeMeHHbIX, JIn6o -
no MeHbuleii Mepe o0AHa GQYHKUMOHAJBLHASI KOHCTaHTaA 300, Mpl He :
YyTOYHSIEM KOHKPETHBIE CHMBOJILI, KOTODBIE AOJDKHBI YNOTPeSJIsThCA
B KauecTBe GYHKLMOHAJLHBIX KOHCTAHT, a I103BOJIsIEM BBOJAMTbL UX IO -
mepe Hajo0HoCTH, cobuitofast npu sTtom Tpebosanus (B) u (I) us § 07 -

[orHOCUTENBHO (B) cM. Taroke npumevanue 113].

JlIst Ka)aoi KaTeropuy HepeMeHHBIX MOPSOK, B KOTOPOM OHH

NpyUBeJIeHBl Bhlllle, HA3LIBAETCA UX QAPAGUMHBIM NOPAOKOM.
[TpaBunamu nocrpoenuss B Fl saABnsoTCS:

30i.  OrnenbHO B3ATas NPONO3ULUOHAIBHAS TepeMeHHAst eCTh M3,
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30ii. Eciu f ectb n-apHasi ¢yHKUHOHANbHAS IepeMeHHas M
Nn-apHasi QYHKUUOHAJIbHASI KOHCTAHTA W €CNH a,, &y, ..., 4,
CyTb HHIMBH[HBIE H€PEMEHHbIe, MM HHAMBUJAHbLIE KOHCTAHTHI,
MJIM H TO U Apyroe (He 06s3aTeNbHO Bce pasnuyHble), 10 f(a,,
a,, ..., a,) ecTb nng.

30iii. Ecu T' ectb mng, 10 ~ I' ectb nnd.

30iv. Ecim T u A cyts mn, 1o u [['D A] ectsb nng.

30v. Ecmu TI' ects nnd u a siBasiercs HHIUBUJHOH IepeMeHHOH,
T0 (Va)l' ectb nng.

dopmyna ucuucienus F! apasercs Hn-popMyJIOH TOTAA M TOJLKO
TOTAa, KOrJa 3TO CJIeflyeT M3 NpaBMJ IOCTpoenust. Kak u B cayuae
ucuncnenuit P, u P, (cm. §§ 10, 20), us aToro oGCTosITesLCTBA AJIsI
BCSIKOH NaHHOM uacTHOH cucreMbl F! cnepyer 3¢ }eKTUBHBI MeTOx
IIPOBEPKH IIPABUJILHOCTH MOCTPOeHMsl. Jl0Ka3aTenbCTBO ITOTO Ipe-
JOCTaBJISIETCST YUTATEJIO.

[In-yactu A ¥ B nn-popmyner [A D B] nassiBanTca ee aumeye-
OeHIMOM U KOHCEKEEHIMOM COOTBETCTBEHHO, 2 BXO)K/ICHUE 3HAKA = MeXay
HUMH HaSbIBAETCS 2/G6HbLIM 3HAKOM uMmnaukayuu. YTBepIKAeHHE
CANHCTBEHHOCTH AaHTele/eHTa, KOHCEKBEHTA M TIJIABHOTO 3HaKa UM-
IJIMKaUKMK BCSIKOR nm-opmynel [A D B] sBasercss uacTblo MeTa-
TeopeMbl **312 crenyiomero naparpada.

Konsepcuell popmynt [A D B] sinsierea nn-dpopmyna [B Al,
Tnojlyuaemass B3aMMHOW 3ameHOM aHTelegeHTa M KOHCEeKBeHTA. KoH-
gepcuell Gpopmyisl (Va,) (Va,) . .. (Va,) [ADB] cayxur

(Vay (va,) ... (va,) [B D A},

SaemenmapHsLM Yacmsmy TN-GoPMY B ABJISIOTCS TAKKe ee qacTy,
KOTOpBIe MPaBHJIbHO MOCTPOEHHI B cOOTBeTcTBUMM ¢ 30i mau 30ii, T. e.
9T0 TaKHME NMPABUJILHO NOCTPOEHHBIE YACTH, KOTOPble UMEIT Ju60 BHJ

OT/IeJIbHO M IIPONIO3HLIMOHAIBHO TIepeMeHHO, TG0 Bupf(a,,a,...,a,),
rae f ecTb n-apHasi QpyHKUMOHaNbHAs NepEeMeHHasl WU KOHCTaHTa,
4 ay, 8y, ..., 8, — HHAUBMJHbIE [EPEMEHHbIE MJIM KOHCTAHTBHI.

Bxo)xnenne nepemennoit a B nn-popmysly A Ha3blBaeTcsl CEA3aH-
HbIM 6X0XMCOeHUEeM TIEDEMEHHONT @ B A, €CJIM OHO eCTb BXO)KICHUE
B TaKyio nn-yacTe Gopmynsl A, KoTopast uMeeT BuA (Va)B; B npoTus-
HOM Ciiy4yae OHO HaswlBaeTcsi c80600HbIM XomcOeHuem a B A. Ceasan-
HoLML nepemeHHbIMU GOPMYJIBI A SBISIIOTCSI Te TlepeMeHHbie, KOTopble
UMEIOT CBSISAHHBIE BXOXKAEHHS B A, M C80600HBIMIL 1epeMeHHbMU
bopmynst A sBnsoTcst Te nepeMeHHble, KOTOPble MMEIOT CBOGOIHBIE
BXO)XJeHus1 B A 302,

W3 onpenenenus no-GopMmy el ucuucneHust F1 cienyer, uto Bce
BXOXXAeHUST NPONO3ULMOHANBHBIX U (YHKIHOHAIBHBIX nepeMeHHbIX
AIBISIOTCS. CBOGONHBIMU BXOXKAeHHAMH. HO BXOXKIEHUE WHAMBUIHOM
fepementoit B nn-gpopmysty ucuucnennss F! MOMKeT GbiTb KAaK CBSI3aH-
HBIM, TaK U CBOGOJHBIM.

11 2907 —
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TIn-gopmysia SIBISETCs N-APHO gopmoll, eClli OHA HMEET TOUHO
n cBOGOAHBIX TIEPEMEHHBIX, W KOHCMAHMOL, eC/ld OHa He MMEeeT CBO-
GonHbIX IepeMeHHblX. B mcumcnennu F' Bce QOpMyJIbl CyTb 11pono-
3UyLOHAAbHble HOPMBL 1 BCE KOHCTAHTEI, 51BIIAIOLIAECS ni-Gopmy 1amu,
CyTb NPONO3ULMOHAJIbHBIE KOHCTAHTBl HIIU npedaomcenus. (Cp. npu-
meuanue 117.)

B 0MoJHeHMe K CHHTaKCHYeCKUM 0003HaueHHMSIM

b i b; by...b |
SFA:, Sl“‘lr;.“r: A},
pa3bsiCHEHHLIM B §8 10, 12, mbl Oy/JeM TaK)Ke 10J1b30BATHCS CHHTAKCH-
YeCKUM 0003HaYeHHEM
SFA|

JJsi pe3yJibTaTa MOACTaHOBKH ' BMeCTO BCeX CBOBGOIHBIX BXOMIEHMH
nepemeHHol b B A u
!
Sk mA |
JUIS1 peayJibTaTa 0JHOBPEMEHHON MOACTaHOBKY I', BmMecto Bcex cBoGon-
HbIX BXOWIeHuit b; B A, I';, — BMecTO BCeX CBOOOIHBIX BXOMWIeHUH b,
B A, ... I, — BMecTo BCex cBODOAHBIX BXOK/eHui b, B A (06o3Ha-
yasi TOUKOH, YTO TMOJCTAHOBKA JOJDKHA NPON3BOJUTHCS TOILKO BMECTO
cBoGomublx Bxoxaenuit). 3pecs I, Ty, Ty, ..oy I, mMoryT OniTh Kak
nn-GopmyiaMu, TaK 1 GOpMyJIamu, COCTOALMMU U3 OTIeNbHOH Hepe-
MeHHOM MJIM KOHCTaHTHL )
3anuceiBast MI-opmyJisl U3 F!, Mbl [0b3YyeMCA TEMU HKE METO-
flaMi COKPALeH s1 TyTeM OIyCKaHUsl CKOGOK, KOTOPbIE OblJIM pa3bACHe-
el B § 11, BKJOUAsl corylanleHue 0 rpynuMpoBKe BIEBO U 06 ynorpeb-
JeHMH OGONbIIMX TOYeK. Paju COKpauleHusi Mbl TaKOKe ONYyCKACM
BepXHUe WHJEKCH Y QYHKUHOHAJNbHBIX [ePEMEHHBIX. Tax, Halpumep,
Mbl nuiieM F(x) BmecTo F1(x) m F(X, y) BMECTO F?(x, y), MOCKOJBKY
BepXHMe MHJIEKCHI, Tpefymouuecs s IPaBUILHOCTH [OCTPOeHHUSst
dopMyJIbl, BCEIJa MOXMCHO 0JHO3HAYHO BOCCTAHOBUTDL (cp. 30 ii).

Mbl Tak)Ke NpPMHHMAaeM JUIs MCHOJIb30BAHMs B MCUMCIIEHMA F1
onpeseieHus-cxeMbl D3—12, nonuMast BCTpeYaloLMiCs B HUX 3HAK ~
KaK MCXOJHBIM CUMBOJ ~ 13 F1. B oTimune oT Apyrux cKOBOK CKOOKY,
qBJISIOMMecs yacTbio o6osHauenus [A, B, C], BBOAUMOrO NpH MOMOILMA
D12, HUKOTAA He JOJDKHBI ONYCKAThC.

Msl, fajiee, fo6aBiisieM Clefyiollye ONpeesieHus-CXeMbl, B KOTO-
pHX @, @y, 45, ... AOJDKHB OBITh MHAMBHYAJILHEIMU nepeMeHHBIMH:

D13.3%® (a) A — (Va) A.

D14.3% (Fa) A —» ~ (a) ~ A.

D15.209 [A Day,. . .a.B]— () @) . .- (@) ,ADB; n= 1,2,3,...
D163 [A==aa, ... 2.B]—> (@) @) ... @), A=B; n=1,23,...
D17. [A|.B]— (a), A|B.

I
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Kax yske 0bl0 CKasaHo, Mbl HCHOJIb3YEM IPH OMYCKAHHU CKOGOK
corjauleHue O rpynnupoBre Bieso u3 § 11. Tax yke, kak u B § 11
9TO COrJialieHHe MONUQUUMPYeTCsl TOApasieseHueM ’nap CKOBOK Ha
xareropun. Ipu arom Mbl 1moJIb3yemMcs TeM e, yto u B § 11, moxpas-
JeJIeHMeM Ha KaTeropuu CO CIEIYIIUMH, 0ZHAKO, 1106aBJ1€H;/IHMM' D
ecyiM OJIMH M3 3HAKOB D), =, | HUCNOJL3YeTCsi BMECTe C HIDKHHMA
MHJEKCaMM (B COOTBETCTBUH ¢ D15—17), To oTHocsimasics K Hem
napa cKoOOK cuuTaeTcs NpuHaiexaleid Tol ke Kateropuu, Kaxoit OHZ
npuHajie)kana Ovl, ecsiu Ob1 MHAEKCA He ObLIO; (2) Komﬁm’{aunn CHM-
B0J10B (Va), (a), (3a) (IpoCTbie KBaHTOPBI C OMEPATOPHLIMU NepeMeH-
HbIMH) TIOMEIIAIOTCS] BMECTE CO 3HAKOM ~ B UYeTBEPTYI (IIOCIIEAHION)
KATEFOPUIO, B TOM )K€ CMBICJIE, KAK 3TO OBIJIO pa3bsicHeHO B § 11 1151 A~

3ajiaBas MpaBMIA BHBOAA H AKCHOMHBIE CXeMbl MCUMCieHusi F1,
Mbl (YR0GCTBa pajy) UCI0JIb3yeM TOJBKO UTO ONHCAHHBIE onpegenenm-’
CXeMBl M JIDYT'HME COTNIAUEHUA O COKpALIeHHSIX.

npaBI/IﬂaMH BBIBOJd SIBJISIOTCA [Ba CJENYIOMUX:

*300. U3 A:B n A crnepyer B. (ITpaguao modyc nowenc.)

*301. Eciin a ecTh UHAMBMJHAS NepeMeHHasi, TO U3 A ciienyer (a)A.
(ITpasuao obobuenus.)

A BBcquaﬂxv NPUMEHEHUs] NPABUJIA MOOYC MNOHEHC Mbl HasblBaem
! D ool nocvlakoti, a A — manoii nocsiakoli. B cnyvasx npu-
MEHeHUst MpaBuia 0600LUIEHHs Mbl TOBOPUM, UTO ObLJIO IIPOBEIEHO 0600-
lernue 1o INepeMeHHON a.

Hucso akenom ucuucnenust F1 GeCKOHEUHO U NpPEACTaBIEHO ¢ I10-

MOLIBI0 aKCHOMHBIX CXeM M0 crocofy § 27. DTUMHM aKCHOMHBIMH CXe-
MaMH SIBJISIIOTCS CJIEHYIOIME:

*302. AD_BDA.
*303. AD[BD(D_ ADBD _ ADC.
*304, ~AD~BD BDA.

*305
-AD.BD_AD(a)B, rie a — npous3BoJbHAS MHAUBUAHASA
nepeMeHHasi, He sIBJsINasics cBoOOXHOM mepemenHoil B A.

* 2

306. (a)A D SjA|, rze a — uHAMBHMAHAS NepeMeHHAs, b —- MHIM-
BU/HAsT TlepeMeHHasi WJIM MHAMBUAHASI KOHCTAHTa WM T/e HU-
Kakoe cBOOOJHOE BXOXK/JEHHE @ B A He HaXOAMTCA B Takoi
nn-yactd gopmysisl A, Koropass umeer Buix (b)C. .

* *° :
cxewl?a 305 u *306 Mpl BHepBble BCTpeuaeMCsi ¢ TAKUMHM aKCHOMHBIMM
e MH, KOTOpDble B OTJIMYME OT BBeJeHHLIX B § 27 cBsI3aHBI ompe/e-
Han;;m YCTIOBUAMU (C(bOpMy.IszpOBaHHbXMH B sI3bIKE CUHTAKCHCA).
B p, B cooTBeTcTBUM ¢ *305 He Becsikasg nn-popmyna A D,

oD A :
o .4 D (a)B sBaserca axcuoMod, a TONBLKO TaKas, KOTOpast
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YIOBJETBOPSIET NOMOJIHUTEILHOMY TpeGoBaHuI0, YTO A He COMIEPIKUT
¢BOOOJIHBIX BXOXKJeHHUi a.

Cmbics cxeM *305 1 *306 MO)KHO TOSICHUTH INpUMepamu, B KOTO-
pHIX Mbl OyJeM Npeanosiararh, YT0 NPONO3MUMOHAJILHLIE nepeMeHHbIE,
a TaKKe CHHTYJSIDHBlE M GUHApHblE (QYHKUMOHANbHbIE TEPEeMEHHbLIE
BXOJST B UMCJI0 MCXOJHBIX CHMBOJIOB Hcumcienus Fl.

Tak, onHOM u3 n-QopMyJl, sIBASIOLMXCS aKCHOMamu B COOTBET-
creuu ¢ *305, Oyner 30

pD: Fx)D.pD () F(),
WM, KAK ee MOYKHO NepenucaTh, eCJIM He N0J1b30BaThCsl COKPALICHAEM
us D15,
®)[pD F)]D, pD X FX).

(ITY TOCIENHION MOXXHO HAa3BATL OCHOSHbIM HACIHbIM CAYIaEM =|c::xe-
MBI *305 B TOM CMBICJIE, UTO BCE OCTaJibHBE YACTHBIE CITYyYau CXEMbI 305
MOYKHO TIOJIYYUTh U3 Hee ¢ IOMOUbI0 PaCCMaTPUBAEMBIX B § 35 npasun
I0/ICTAHOBKM U YTO HUKAKOM Gojlee KODOTKMH 4aCTHbIM Crydan Cxe-
Mbl *305 He oGnagaer oTuM cBoiicTBOM.) [aiee, nmn-gopmyna

G(x) D, HY) D, G(x) D (¥) H()

SBJISIETCS] AKCMOMOM, GyJyuM uyacTHeIM cnydaem cxembl *305 (xoTs
M He OCHOBHBIM clyyaeM). AKCHOMOM B cuiy *305 sBNAeTCS M

F(x)D, [Gy, 2D, HAI D, F) D, G, 2) D, H),

W T. I, Bcero GecKOHeYHOe UMCNO aKcuoM. OJHaKo Clepylouas
nn-popmyJa He SIBJISIETCS YACTHBIM CJIydaeM CXeMbl *305 u He ABJISETCA

AKCUOMOM:
F(x) D, G(x) D, F(x) D (x) Gx).

YacTHbIMK Cllyyasivi cxeMpl *306, ¥ MO9TOMY aKCuOMami, oynyT
cnepyomue nn-gopmy bl (epeble /iBe SIBJSIOTCS OCHOBHBIMU CliyHast-

o ®) F) D FO);
(x) F(x) D F(x); A
F(x) D, () G0 D, F() D ) GH);
F(x) D (X) G(x) D, F(y) D (x) G(x);
F(x,y) D. () G, D, FO, ) D @) G, 2)-

C Apyro#t CTOPOHEI, Ciiejyiomue NN-GopMyJibl He SIBJAIOTCS HacT- .

HBIMK CJyyasiMi cxeMmsl *306 1 He ABIATCSH aKCUOMAMU 308,

*) @) Fix, DO FO, 9);
F(x) D= () G(x, ¥) D . FO»)D (v) GO, ¥)-

30. Hexodnol 6asuc 165

Kak u B cinyvyae ¢OpMyJMPOBOK HpPOMO3HLUOHANLHOTO MCUHC-
7eHusi, Mbl Oy/ieM OMeIaTh 3HaK |- Mepej| nn-popMyJIoH, eciid HY)XKHO
110Ka3aTb, UTO OHA SBJIAETCS TEOPEMOH.

M3 uyucia pasinuHblX $YHKUUOHAJBLHBIX MCYMCIIEHMH MHepBOIo
nopsiaka, Fl, ucxonHeie 6a3uchbl KOTOPHIX OblJIX TOJIBKO UYTO OMHCAHBL,
Mbl BBIEJISIEM CHelMaJbHBIMH Ha3BaHMAMU cCrenyrwowue. Yucmoe
(yHKYLOHANbHOE UuCqUCAeHUE nepeoeo riopadka, F'P, aTo ToO, B YHMCIIO
MCXONHBIX CUMBOJIOB KOTOPOro BXOJAT BCe NPONO3ULHOHAJILHBIE
nepeMeHHBlE M BCe (YHKUMOHAJbHbIE MEpeMEHHble (CHHTYJIsIpHbIE,
fyHapHble, TepHAapHBIE W T. [.), HO HE BXOJAT HM MHAWBUAHBIE, HH
GyHKUMOHAJILHBlE KOHCTaHTel. CuHzyaapHoe (PyHKYUOHAAbHOe ucduc-
Jerue nepgoeo nopsadka, FL1, — 3T0 TO, B YUCJIO MCXOJHBIX CHMBOJIOB
KOTOPOTO BXOMAAT BCe INPONO3MLUOHAJILHBIE NePeMEHHbIE M BCe CHH-
rynsipHele  QYHKUHOHAJNbHBIE IIepEMEHHBIE, HO He BXORAT Jpyrue
GyHKUMOHATIbHLIE NEPEMEHHBIE, & TAK)Ke He BXOJSIT HU WHJIUBHJHBIE,
HM (QYHKUKMOHAJIbHBIE KOHCTAHTBI; €CJIM MBI K 3THM MCXOJHBIM CHUM-
BoJlaM MpHUCOeAMHMM OUHApHBle (PYHKLUOHAJbHBIE NEepeMEHHBE, TO
M0Jy4UM OUuHapHOe PYHKYUOHAAbHOE UCHUCACHUE Nepso2o nopaoka, FL2
u T. J. PyHKOMOHAJIbHOE MCUMCIIEHHe TMEepBOro NOpPsiAKa, B YHUCIO
UCXOJHBIX CHMBOJIOB KOTOPOTO BXONST MHIMBHIHbIE MJH QYHKLHUO-
HaJbHbIE KOHCTAHTBl, Ha3blBAaeTCSl NPUKAAOHBIM PYHKYUOHAALHBIM
LCYUCACHUEM Nepeo20 nopadka; eC B YUCHIO MCXONHBIX CHMBOJIOB He
BKJIIOUEHBl HH HPONO3ULIMOHAJNIbHBEIE, HM (YHKUHMOHAJIBHLIE NepemeH-
Hble, TO MBI MMEEM NpPOCTIOe NPUKAAOHOE PYHKYUOHAAbHOE UCYUCACHUe
nepsoeo nopadka (B 3TOM Ciydyae JOJ/DKHA HUMETbCA IO KpaiiHed mepe
ofHa GYHKUMOHANBHAS KOHCTAHTA).

Jra TepmuHoyiorus OyjgeT Ham ypoOHa B jaibHeiureM. Onnaxo
B OTOH rjaBe HaM, KaK NPaBUJIO, He HYXKHO OyJIeT YTOUHATL ¢ TiO-
MOLILI0 MMEH pasMyHble (GYHKUUOHATbHbIE MCUHCIEHHS IePBOro
NopsfiKa, TaK KaK Mbl, AaBas NOCTPOEHHUE, B PABHON Mepe IIPUIIONKUMOE
K no0OMy M3 MHOTOYMCIEHHBIX (QYHKUMOHANLHBIX MCUMCJIEHME mep-

BOTO TMOPSIAKA, pacCMaTpMBaeM MX, KaK y)Ke ObUIO CKasaHO panee,
OJ{HOBPEMEHHO. '

ITonpasymeBaemyio TJIABHYI0 HHTepIpeTanuMio (QyHKUUOHANBHOrO HCUMCIe-
HUsI IepBOTO MOPSAKA MO)XHO NPUONH3UTESILHO OMMCATh CIIeAYIOWIMM ofpasom:
NIPONEe3HIKHOHATbHEIE NepeMeHHble U CeHTeHIMOHANbHble CBSSKH JOJDKHBI HMETDb
TO Ke cOiep)KaHUe, YTO M B INPOMOSUNHUOHANBLHOM HCYHCIEHHH; KBaHTOp 00-
mHocTH (V) R0JDKEeH MMeTh COLep)KaHHe, omucanHoe B § 06, a GyHKUMOHanbHbIE
TiepeMeHHbIE JOJDKHBI UMeTh CBOMMH 3HAYEHHUSIMH TIPONO3ULHOHANBbHBIe QYHKUMH
(o) MHpMBHUIOB (HampUMep, 06JACTL 3HAYEHHIT - CHHT'YJISIDHON QyHKUMOHATbHOM
NepeMeHHOH COCTOUT U3 CHHTYJSIPHEIX QYHKLHME, 0To0pa)KalmMX HHANBHAB B HC-
THHHOCTHBIE 3HAYeHWs; aHAJOTHYHO B cJiyyae GHHAPHEIX (YHKUHOHAJILHBIX Mepe-
MEHHHIX M T. A.). JAnst IpuMeHeHUsT QYHKUHH K ee apryMeHTy, HJIH aprymeHTam,
ucnosb3yercst 06o3HaveHue, onucanHoe B § 03. Huoueuow, T. e. 0671acTH 3HAUEHHH
UHAMBU/IHBIX NTePEMEHHBIX, MBI MO)KeM BHIOMPATH CAMBIMH Da3jIHYHBIMU criocofami,
Nojiyyast Takum o0pasoM DasNHuHBe IJIaBHbLE MHTepNpeTaliH, B Tex ciayyasx,
Korga cpeiy MCXOOHBIX CHMBOJIOB HET MHIMBHUIHEIX WM (YHKUHOHANbHBIX KOH-
CTaHT, 00BIYHO MPUHSATO AONMYCKATh B KayecTBe HHAMBHAOB JofOol ueTKo. ompene-
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feHHBbIH HemycTolt Kaace®®®), Ecii Ke UMEITCA HHIMBUAHbIE MIH QYHKIHOHAND~
Hble KOHCTAHTBI, TO IOAPasyMeBaeMast UX HHTePIpeTallsi MOXKeT MOBJeYb orpa-
HHuYeHMsST WM Aa>Ke ClelHaNbHBIA BEHIOODP KJyacca WHAMBHUIOB.

Pajgd WINIOCTPALMH MBI SIBHO QOPMYyJHpyeM CeMAaHTHYeCKHE NpaBUia [Jist
ABYX CJlyyaeB, a HMEHHO MJIsL CJIyYasl YHCTOIrO MPONOSHUHMOHALHOI0 MCUUCIIEHNS
nepBoro mopsAaka, FIP, W juist ciyyast OPOCTOro NMPUKIAAHOTO (YHKIMOHAIEHOTO
HCUMCJIeHHs] TepBoro mopsiaka, F1B, koTopoe COZEPYKUT JBe TepHApHble (yHK-
LUOHAJbHBE KOHCTAHTH, X 1 I, U He COAEPXKHT CPeJil CBOUX HCXOAHBIX CUMBO-
J0B HH APYrHX (YHKLHUOHANbHBIX KOHCTAHT, HA KAKUX-THO0 MHAMBUIHBEIX KOH-
CTaHT.

B ciyuae ucuucieHnst F1P mbl JO/DKHBI BHAvajle BHIGDATH HEKOTOPBIH He-
nycroii KNacc MHAMBUIOB, TOC/e Yero CJIEAYIOLHM 00pa3oM MOTYYAETCs OfHA U3
[JIaBHBIX WHTEpHpeTalni:

a. MIHIUBMAHBIe MepeMeHHBIE CYTh MepeMeHHble, 00/1acTh 3HAYEHUH KOTOPHIX
COCTABNSIIOT UHAMBUABIALO),

b,. IIporosuuMoHanbHEIE TepeMeHHble CYTb NEPeMeHHBIE, ofnactb 3Haue-
HHI KOTOPBIX cocTouT M3 t M f.

b,. CHHryJIsIpHBEIE QYHKIHOHAJIbHbIE TIepeMeHHEle CYTh MEPEMEHHIE, ofJacTb
3HAYEHM KOTOPHIX COCTABJSIIOT (MPONMO3MIKOHATLHEE) GYHKUKH, oToOparkare-
e HHAUBUL! B UCTHHHOCTHBIE 3HAYeHH310),

b,. BuHapHbe QYHKIMOHAJILHBIE IEPeMEHHBIE CYTh INePeMEHHEIE, HMEIoIlHe
cBoelf 061acThi0 3HAUYeHUI OGHMHADHBEIE IPONO3HIHMOHANBbHBIE (QYHKUMH, o6iactb
OTpefiesieHUsT KOTOPhIX COCTABJSIIOT YIOPsA0UEHHbIE YIaphl HUHAUBHAOBSLY),

b,. n-apuple (QYHKUHOHANbHBlE INePeMeHHbIE CYTh IePeMeHHbe, Qbnacty
3HAaueHHH KOTOPHIX COCTABISIIOT N-apHHIE TPOMO3HIMOHAJIBHBIE QYHKIMH, ¢ 00-
NACTSIMM OTPefiesieHUs], 00 Pa30BAHHBIMH YIHODANOYEHHBIMU N1-KaMH UHAUBHAOBY),

Co. I-Gopmyna, cocTosMAst U3 OHOM OT/CJILHO B3SATOH MPOMO3UITHOHATLHOH
HepeMeHHON a, IPUHMMaeT 3HaueHHe t ANisl 3HaueHHUs t MepeMeHHol a W 3HaueHue f
AJst sHaueHUs §f MepeMeHHo a.

¢ IHycTe f(a,, @, ..., ay) Oyaer nn-gopmysnol, B Kotopoii f ecTh n-apHas
dyHKUMOHANLHASL TIEPEMEHHAs, 4 8, @y, ..., 8, — HWHIUBM[HbIE INIEPEMEHHEIC,
He 06si13aTellLHO BCe pasnuuHbie. ITycts by, by, ..., b, — NOJHHIH MepeyeHb pas-
JIMUHBIX MHAMBUAHLIX MepeMeHHBIX H3 YHCJA @, 8,, . . ., 8. PACCMOTPHM CHCTEMY

3HauYeHHH b ansi T ¥ by, by, « ooy by ATSI by, by, o, by IYCTE @y, 4, . - ., Ay — SHA-
YeHHsI, KOTOPHle TAKHM 00pasoM NPHIHCHIBAIOTCS NMEPeMEHHBIM 85, 85 ..., ap
COOTBETCTBeHHO. TorAa b(a,, @, . . ., dy) — 3HaueHHe Qopmyunnl f(a;, a,, ..., az)
LISl CHCTeMBI 3HAYeHUH b, by, by, . . -, by, TepeMeHHBIX f, by, by, ..., by (B3ATHIX

B 3TOM Hopsimke)*lD,

d. Inst BCAKOH CHCTEMBI 3HAUeHHUH CBOGOLHEIX TEPeMEHHBIX no-hopMynel ~A~A
ee 3HAUeHHeM siBJsieTcs f, ecM 3HauyeHHem NI-Gopmyssr A sIBNsIETCs: t; U ee 3Ha-
ueHHeM siBJsieTcs! t, ecJld 3HaueHHem A siBasietcs f 812),

e. 3HauenueM mI-Qopmynsl [ATDB] ans gaHHOH CHCTEMBI 3HayeHUt ee
CcBOOOIHBIX TepeMEHHBIX SIBJISIETCSI t, ecim nubo 3HaueHHeM B sBusiercs t, auGo
3HaueHnem A siBisiercs f, ¥ sHauenuem [A D B] siBasercs f, ecin sHaveHHem B
sBlisieTcs £ U 0HOBPeMEHHO 3HaueHHMeM A siBJsieTcs t.

f. TIycTb a OyAeT MHAMBUAHON MepeMeHHOH, a A — npousBosibHOH m-Qop-
myitofi. 3Hauenuem nn-Gopmyinl (Ya)A nuist JaHHOM CHCTeMBI 3HaueHUl ee CBO-
GOMHBIX MepeMeHHBIX siBisAeTcA t, ecaM (4jsi ToH >Ke CHCTEMBI 3HaueHHi cBobon-
HBIX IlepeMeHHHX) t SIBJsieTcs 3HAUeHUeM MI-GOpMYJIEI A 1051 Bcex 3HayeHWi
NepeMeHHOU a, M ee 3HaueHHeM siBasieTcsl f, ecan f sIBNISIETCst 3HAUEHHEM nn-gop-
MyJe A sl IO MeHblle} mepe OAHOI0 3HAUCHHSA HepemeHHo# a 313,

I yaoGerBa CCHIIOK MBI YKasalH 31ech GeCKOHEYHBIH NepeueHb NMpPaBUJI
bg, by, Ds, « .. M GeCKOHEUHBIH TEPEUEHb MPABHI Cy, Cyy Cay - ot o Pasymeercsi, HX
MOYKHO OBLTO 6B SAKITIOUHTE B (GOPMYJMPOBKH TOJBKO ABYX MpaBHl, b H c814),

B ciyuae ucuyncnenuss F1D unmueupamu OyayT namypasbhble ducaa, T. €
NOJI0SKUTeNIbHbIE Lenble yucna u 0. Mmeercs cieiywluasi ofiHa ryaBHasi HHTEp-
fpeTanust:

VYnpasuerenun x § 30 : 167

oy MIHAMBHIHBIE NePeMeHHbIE CYTh IePeMeHHble ¢ HemycTod ofnacTeio 3Ha-
yeHUH J.

a,. O0nactb 3HaueHUH J HMHAUBHAHBIX MEPEMEHHLIX COCTABJSIOT HATYpPalb-
Hple UHCIA.

Bo. Kaxpasi ua koHcraut 2 v I1 0603HayaeT TePHAPHYIO POIO3ULHHOHAIBHYIO
(pYHKIHIO DJIEMEHTOB H3 J.

B,. X o0o3HauaeT TepPHAPHYIO NPONO3UUHOHAIBHYI0 (QYHKUHIO HATYPAJIbLHBIX
yucesa, 3SHAYeHHEM KOTODPOH /st MOOBIX HATYPANbHBIX YHUCE] @y, @, A3, B3SATHIX
(B 9TOM HOPSIZIKE) B KAuecTBe aprymeHToB, sABJsieTCsl t WK f, B 3aBUCHMOCTH OT
TOro, SIBJISIETCS JIM a4, CYMMOH uMcen a; U a, MM He SIBIISIETCS.

B,. I1 oGo3HauaeT TepHAPHYIO NPONOSULUOHANBHYI0 QYHKUMK HATYPAJIbHBIX
yMceJ1, SHAUEHHEM KOTOPOH AJis1 JM0OBIX HATYPAJbHBIX YHCEN 4;, dy. Qg B3SITHIX
(B 3TOM TIOPSIIKe) B KayeCTBe APIYMEHTOB, sIBJsieTcs t MM f, B 3aBHCHMOCTH OT
TOro, ABJSIETCS JIU @, HPOM3BeJeHUEeM YHCeJl a; U a, WIH HeT.

- Ilycrb f — TepHapHasi (QYHKIMOHAJbHASI KOHCTaHT4, o0003HAYawLas
IPOTO3HLMOHAILHYI0 QYHKIHUIO b, U NYCTh &;, 8, @; — WHIUBUJIHbIE IEPEMEHHDIE,
He 00513aT€JBHO BCe PABJIMUHbe. Torpa sHaueHdem nn-Gopmynsl f(a;, a,, a;) ans
HEKOTOPOil cHCTeMBbl 3HAYeHHH HMHIAMBUIHBIX IepeMeHHBIX SIBJIseTcs b(a;, a,, a,),
FAe d;, G Gz — COOTBETCTBeHHBle 3HAUEHHs TIEPEeMEHHBIX &, 8, .

#. CoBnanaer 1mo GopmyJUMpoBKe ¢ NPHUBeJeHHBIM BpIlie NpaBHiioM d.

. CoBnamaer no QopmyJHPOBKe ¢ NMpPHBe/leHHBIM Bbillle IIPABUJIOM €.

. CoBnajaer mo $OPMYJIMPOBKe ¢ NpPHBEJIeHHBIM BHIUe HpaBhiom f.51%)

.

Vnpaxuenns K § 30

30.0. Beipasure ciefyiolilee CY)KAEHHE C IIOMOILBI0 MI-QOPMYJIBI HCUHCIIE-
Hust F1b (mpupepkupasich rnaBHoll HHTepmperanu Mcuuciaenust Fih): I(na
moObIX HAaTypaJNbHBIX uucen a, b, ¢, ecim a +b =¢, T0 b + a = ¢.

30.1. AnajoruuHo, BeIpasute B F1I: J{nst jiro6bIX HaTypaibHHIX uHcena g, b
mbo a =< b, n1ubo b = ag. [BHauane cieiyeT BBeCTU olpejiesieHUe COKpAlLleHHs],
BHpa)kamwliee OTHOIIEHHe ==, Hampumep [a =< b]—(3¢)X(a, ¢, b), rme au b —
NpOU3BOJIbHBIE HHAUBUJHEIE MEPEMEHHEE, a ¢ — IepBasg B an(paBUTHOM MOPSIKE
MepeMeHHBIX TMepeMeHHasl, He COBMAjamolasi HU ¢ a, HU ¢ b.]

30.2. AnanoruuHo, Beipasute B F11: Ecnu npousBefeRte IBYX HATypasibHBIX
yucesa paBHo 0, To ofHO M3 HUX paBHo 0. [BHauane ¢ IMOMOIIbIO ONpeNeJIEHUS
COKpalleHHs1 HOJXKHO OBITH BBeleHO HeKoTopoe o0o3HaueHHe, cKaxkem Zy(a),
1UISI IPeiCTABJEHHST TIPOTIO3ULIHOHANBHOM GYHKIUMU paBeHcTBa HYJ0. Tlocse aToro
MOJKHO BOCHOJb30BaTbes mi-Gopmystoit (32), TI(x, v, 2) Zy(2), BHpakaiowei,
uTQ 1163;} HATYPAJbHBIX YHCNA (3HAYEHMSI TlePeMEeHHBIX X U V) K0T B NPOHU3BENe-
Huu 0.

30.3. Anasnoruyso, Hadigure B F1b mm-Qpopmysl, KOTOpble KaK MOXHO GoJee
TOUHO BHIpaXkaju Obl cieaylolde cy>xaeHus: (1) HarypanbHoe YHCII0 He MeHsIETCS
npi ymuo)keHnH Ha 1. (2) Cymma NBYX HeuyeTHBIX UMCeN eCThb YHMCIO yeTHoe. (3)
J1s1 Ka>KIoro MpocToro YUCia cyulecTBYeT GoJbliee IpocToe uucno. (4) Enus-
CTBEHHLIM YeTHBIM MIPOCTBIM 4HCJIOM siBJisiercst 2. (5) st BCAKUX HATYpaJibHBIX
YHCeN ¢ M b U IJIST BCSIKOTO OTJIMYHOro oT O HATYPATBHOI0 YHCha ¢, ecliu ac < be,
TO g = b. (6) Hdnst BCSIKHX HATYpajbHBIX YHCeNl 4 U b MMEeT MECTO PaBeHCTBO
(a + b)? = (a% + b?%) + 2ab.

30.4. PaccmoTpure NpHKIagHoe (YHKIWOHAJIbHOE HCYHUCIEHHe TIEPBOTO
Nopsinka Fla, cogepyalliee GYHKIIMOHAIbHBIE KOHCTaHTH X u IT ¢ TeMm iKe, YTO
H B F1R comepykaHWeM W B JOTIOJIHEHHE K. 9TOMY BCe MPOMO3HULHOHANIBHBIE H
DyHKuMoHanbHHe NepeMeHHple, [JaBHasi MHTePHpPeTALHsT JIETKO II0JIy4aeTcst
N0 aHAJOTUH ¢ TeMM, KOTOPEIe AaHbl auisi F1P i F1bh, mpuyem MHANBUAAMH SIBIISTIOTCS
ONsTL HaTypanbHble yucna, Clenyolie YTBeP>KIeHHS BEIPASUTE B 3TOM PyHKUHUO-
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HaJLHOM HCYMCJIEHMH TEepPBOro TNMOpsiKa KaK MOXHO 6oJjiee TOYHO C TIOMOHIBIO
no-GopMyJ1, COEPXKaIUX cBoGoaAHbe GYHKIHOHANBHBIE NepeMeHHbIE: (1) B kax-
AOM HeMyCTOM KJacce HATypasbHBIX YHCeJl HMeeTCs HanMeHbIlee 4YUCIO 815),
(2) Ecau cpeay uKces HEKOTOPOr0 HeMyCTOr'o KJjacca HaTypaibHBIX 4HCes HET
HAUOOMbIIero, TO /IS IPOMSBOJIBHOTO HATYPAJIbHOI'O YMCJIA B STOM KJjacce Haif-
nercst Gonpmee. (3) OTHOLIEHHe =< MeXAY HATYDPAJbHBIMU YHCJIAMH XapPaKTepu-
3yeTcsl CAEAYIIMUMH TPeMs cBoifcTBamu®®): oHO UMeeT MecTo Mexxay O M J00BIM
HATypasibHbIM YHCJIOM; HUKAKOe OTJIMYHOe 0T O HaTypanbHoe YHCI0 He HAXOQUTCs
B 9TOM OTHOLIEHUH K O; HAKOHEL, OHO UMeeT MecTo (751 TPOM3BOJIbHBIX HATYPAJb-
HBIX uuces a U b) mexxay a + 1 u b 4+ 1 Toraa ¥ ToJbKO TOrJa, KOrja OHO HMeeT
MECTO MeXAY a 1 b. (4) sl BCSKOro HATYypPanbHOro YHCI3 K CyMMa MEHBUIMX,
yeM 2k, HeueTHBIX uMces paBHa k2. (Yrasanue: Ecnn pan knacc C HAaTypajbHBIX
ypceN, To OTHOLIEHHE Me)KAY HATYPaJIbHHIM YHCIIOM k M cyMMoil MeHbLIMX, YeM K,
HATYpaNbHBIX uuced M3 C XapaKTepUSYETCs CJeAYIOMMMH TPeMst CBOHCTBAMH:
OHO MMeeT MecTo MexxAy O ¥ 0; oHo He MMeeT MecTa Mexxay O ¥ KakUM-J1U00 OT-
JMYHBIM 0T O HATYPANbHBIM YMCJIOM; AJIS JIIOOBIX HATYPaJbHBIX YHCen a U b 0HO
HMeeT MeCTO MeXXAY a + 1 ¥ b B TOM U TOJbKO B TOM CJyyae, eClIH CYUIeCTBYeT
TaKoe HATypaJbHOE UUCJIO ¢, YTO OHO HMeeT MeCTO MeXAY d M ¢, ¥ b paBHO ¢ + a
WK ¢ B 3aBUCHMOCTH OT TOro, oTHocuTcss M a K C umn Her.) (5) CymwecTByioT
COBepUIEHHBIe uucyast?),

30.5. 3ajgaBasi UHTepHpeTANMi0 McUHCIeHUst F1P TeMH >Xe CeMaHTHUeCKHMH
npasusiamu a — f, YT0 ¥ B TJIaBHOM MHTepHpeTalliH, BO3bMEM Telepb B KaueCTBE
WHIMBHIOB HeueTHHle cOBepuieHHHe uucias?), (1) Ecin cymecTByloT HeueTHble
coBepIleHHBIE YMCIA, TO NOJyYeHHAass TakUm 00pascm MHTEPNpeTallus SABASIETCS
rJiaBHOI MHTeNpeTalveil; ONUPasich HAa 3TY THIIOTE3Y, MOKAXKKUTE, YTO HHTEPIpeTa-
UMsa 9Ta npaBuibHA. (2) IlpuHumast rumoresy, YTo He CyIeCTBYeT HEUETHBIX CO-
BePlIeHHBIX UMces, TIOKA)KHTe, YTO MHTePNpeTallUsl 3Ta HenpaBuibHa, (BhiBeauTe
M3 mocJiefHeil rUMOTE3B, YTO cofeprkamasi cBo0ofHble HHAWBHAHBIE TepeMeHHbIE
nH-GpopMyJIa OMKHA CYMTATBCS NPUHUMAKOIeR SHaYeHHe t AJST BCSIKOH CHCTEMBI
3HaueHuii ee CBOBOJHBIX MePeMeHHBIX H B TO Xe BPeMsl TPUHUMalollel 71 BCSIKOH
CUCTEeMBI 3HAUYeHUil ee CBOOOAHBIX TMepeMeHHBIX 3HaueHMe f, OQHAKO HENAbL3ST CUM-
TATb, YTO OHA NPUHUMAeT 3HaueHHe T [ X0Ts OBl OZHOM CHCTeMB 3HaueHHH ee
cBOGOMHBIX IePEMEHHBIX.)

30.6. OnepaTop, WJIH KBAHTOD, KOTOPHIH ObUT BBelEH ¢ TMOMOMIBIO ONpejelie-
HUs cokpamienusi B D17, Mo)KHO, KOHeYHO, MCIOJIb30BATE B KaueCTBE MCXOAHOI0O
(CHHTYASPHO-OHHADHOT0) KBAHTOPa B (QOPMYJIHPOBKE (GYHKUHOHANLHOTO MCYMUC-

JIeHUs MepBOro Mopsifika. JlaiiTe mpaBuia MOCTPOEHUS IS TaKo# (GopMyAHPOBKH .

YUCTOr0 GYHKUMOHATHLHOTO UCUMCIIEHHST ITEPBOTO NMOPSIIKA, B KOTOPOH OH sIBJsieTCS
eOuricmeeHHoll WCXOLHON CeHTeHIMOHANBHOM CBA3KOH WM KBaHTOPOM; naiire
ceMaHTHUECKHe NpPaBwia JAJs1 FIaBHOH MHTepIpeTaliy; MIPUBEAUTE ONpeleeHUs
KBaHTOpa OOIIHOCTH, MMIUIMKALMH U OTPHIAHUS, KOTopHe ofecrmeunBanu Obl
TAKYI0 COTJIACOBAHHOCTH COePXKaHMsl, KoTopasi Obuia pashsiCHEHa B CeMaHTH-
yeckux a63anax xoHua § 11,

30.7. IloapasymeBaeMasi IJIABHAsT HHTEPNPETAlsl pacuilipeHHo20 nponosi-
yloHAAbHO20 ticulicaeHUs (B CMBICTTE § 28) COlePIKATENHHO ONHCAHA CEMAHTHYECKUMH
paccy>xaennsmu B §§ 04— 06, 28, IlatiTe npaBuia IoCTPOeHHsT ATsl TAKOH Gopmy-
JMPOBKH DPAaCIIMPEHHOr0 MPONO3HLHOHANBHOTO WCUMCIIEHUS, B KOTOPOH elHH-
CTBeHHON MCXOQHOH CeHTeHIIMOHANBHON CBSA3KON SIBAsIeTCST MMIUIMKAUKS, a elnH-
CTBEHHBIM HCXOQHBIM KBAHTOPOM SIBJISIETCST KBAaHTOp oOI[HOCTH; JaiTe TaKOKe
CeMAaHTUYECKHe TPaBUJia AJS1 TJaBHOH MHTeDPNpeTalMHU.

30.8. TTonpasymeBaemast TJIaBHAsi WHTEpPIpeTaUHsi npomomemuxu (B CMBIC- :

e § 28) cofep KaTeNIbHO OMMCAHA ceMaHTHYeCKUMH Paccy>xaeHusmu §§ 04— 06, 28.

Ilajite IIpaBHia MOCTPOEHHUS AJS TAKoM (POPMYJIMPOBKH IMPOTOTETHKH, B KOTOPOH
eIUHCTBeHHOH HCXOMHON CeHTEHIIHOHANBHOM CBSI3KOH SIBJISIETCA 9KBUBAJIEHTHOCTD,

31. Ilponosuyuonasbroe ucuucrenue 169

a e[MHCTBEHHBIM HCXOAHBIM KBAaHTOPOM—KBaHTOD 06IH

nepeMeHHOH KOTOpOre Teleph MOXKeT OBITL JIMGO np?onoalﬂm?;:nbg%l;e%zi(ezoelz)wl::(:f
Hast, JH60 MCTHHHOCTHO-QYHKUMOHANLHAS MePeMEHHAs); maiiTe ceManTHYeCKHE
npaBuIa sl IMABHOH MHTepPNDETAUMY; HAKOHEL, NIPUBEHTE TaKMe Olpe/iesleHHS
HMIUTMKAUMY H OTPUNIAHHA, KOTOPhle ofecrieyHBany 6wl COOTBETCTBYIOLIYI0 CO-
rJ1aCOBAHHOCTh COJEPIKAHMSA.

31. IIpono3vuuHoHANLHOE KCYHCACHHe. Eciu B yucio HCXOHBIX
CUMBOJIOB MCUHCJIeHUsi F' BKJIIOUEHB! NMPONOSULMOHAJBHEE MepeMeH-
Hbie, TO BCSIKAsi TeOPeMa IPONO3ULHMOHANBHOI0 HCUHCIIEHHUS], IOCTPOEH-
HOTO HAa MMIIMKALMK M OTPHLAHMA KaK HAa MCXOJHBIX CBSI3KAX, SIB-
JISIETCA TAKOKE TeOpEMOH ucuuciIeHnst FL. ITo HeMmocpeacTBeHHO cleyeT
U3 Pe3yisTaToB § 27, TaK KaK B UMCJI0 AKCHOM MCUYHCIEHUs1 F! BxoasaT
aKCcHMOMBI ucunciienus P § 27 (B #302, *303 u *304), a eauHCcTBeHHOE npa-
BWJIO BbIBOJA MCYMCIIeHUs] P siBAsieTcs TakyKe NPaBHJIOM BLHIBOJA MC-
uyncyieHua Fi,

Haxke B Tex ciiyyasix, KOIrjia NpoNo3NLMOHaTbHbIE TIePeMeHHbIE He
BXOJAT B YUCJI0 HCXOJXHEIX CUMBOJIOB HCUMCIIeHUsT F1, MBI BCe YKe MOYKeM
NOJIYYHTh aHAJIOTHUHOE 3aKJIUEHME, pacCMaTPUBAs NOOCHIAHOBKOBbIE
uqemHble CAYYQU TeOpeM NMPONO3ULMOHATBHOTO UCYKCIIEHHS.

[lox nodcmarosiosbim yacmuotm caydaem Nn-Gopmyssl A Npous-
BOJIbHOH GOPMYJIMDOBKH IIPONO3MLUOHANBLHOTO MCYUCJIEHUS] MBI IO-
HUMaeM BBIDa)KeHMe, Uid Gopmyiy

Sk Al
rie by, by, . . ., b, — NOJHBIA NepeyeHb (Pa3NUUHBIX) TPONO3UUKOHA b~
HBIX TIepeMeHHbIX opmyisl A, a B, B,, ..., B, — NIpou3sBOJIbHbIE
Nn-GOpMy NIl PacCMaTPUBAEMOX B KOHKDETHOM KOHTEKCTe JIOFHCTH-
YeCKOW CHCTEMBl, B 3TOM I'1aBe — JIOTMCTHUECKOH cucTembi FL.
$IcHO, 4TO MOACTAHOBKOBBIA YaCTHBIA Ciiyyait Nn-GOpMYNBl UCUMC-

Jenust P saBnsercs nn-gopmynoit mcuucienus Fl. Bosee Toro, mop-
CTAHOBKOBBLIH YacCTHBIH Ciyuaid

Stip Al

Teopembl A ucyucnenusi P 1omKeH ObiTh TeopeMoit mcumcnenuss Fl.
9T0 CilefyeT M3 TOTO, UTO BCSKWH MOACTAHOBKOBBIA YacTHbIHA ciayyvait
aKcuomer ucuncnenusi P sapnsiercs (B cuny * 302—* 304) axcuomoit
ucuncnenusi F1. Eciu »Ke maHo f0Ka3aTenbeTBO Gopmysl A KaK Teope-
Mbl pcyucnenusi P, 1o myctb by, by, ..., by, €5, €y, . . ., €, — IOJHBIH
Nepeyerb (pas/MUHBIX) BCTPEYAIOIWAXCS B HEM IIPOMNOSHLHOHALHBIX
TiepeMeHHbIX. Brifepem Torga npousposbHble nu-Gopmyss C,, C,, . . .
an\&‘gm ucyucsenusi F1 4 MOBCIOLY B 1aHHOM J(0KA3aTeNbCTBE I0/CTa-
BMECT(I)IHOBpeMEHHO B, BmecTo by, B, BmecTo by, .. ., B, BmecTO b, C,

¢;, C, Bmecro ¢,, ..., C,, BMecTO C,,. PesynbraT 3T0# mopcra-

HOBKM siBJIsieTCst [10KA3aTesbCTBOM THI-GOPMYJIBI

by by, .. b
Skp: 3 Al
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KAK TeopeMbl MCYMCIeHHSI F!, MOCKOJbKY NPaBUJIbHBIE IPUMEHEHHS
MoOyc noHenc B P npeBpaliaoTcs MOACTAaHOBKO! B NMpPaBUJIbHBIE NPH-
MmeHeHust MoO0yc noHenc B FL v

Tak Kak Mbl 3HaeM (B cuiy **235, **239, *270, **271), uto
TeOpeMBbl UCUUCNIEHHsT P COBNANAIOT C /Magmoo2usmi MUCUUCTeHHsT P
(B cmbicne § 15), To Mbl 6€3 KaKoro-in60 ypoHa MOXKEM Ipebily M
pesyabTaTaM NpUaTh cleayoumylo ¢Gopmy:

*310. Bcsikasi TaBTOJIOTMsI MCUuMClieHUsi P sIBJseTCSl TeOpeMoit uc-
uucsienusi F!, ecyin oHa siBnsiercs nm-opmysioit FL.

*311. Bcesikuil MOACTaHOBKOBLIA YacTHBIN Ciyyail TaBTOJIOTMU HCUMC-
nedust P aABnsiercs Teopemoit mcuucienusi Fl.

Mcnonb3oBaHHBIA Bblle MPOM3BOJIbHBIA BbIGOp mnn-popmyn C,,
C,, ..., C,x JIErKO 3aMeHHTb BHIOOPOM, MPOM3BOJMMBIM 110 HEKOTOPOMY
ompeneneHHoMy npabuiy. Tak Kak n > 0, To Mbl MO)KeM, HallpUMeED,
TIIPOCTO OTOXKAECTBHTh Kadkaylo u3 mm-popmyn €, C,, ..., Cp ¢ By,
Tem caMbIM [10Ka3aTeJNLCTBO MeTaTeopembl *311 cTaHOBUTCS 3QdeKTHB-
HBIM B cmpicrie § 12, u moatomy *311 (Tak ke Kak u *310) moxer
TIPUMEHSITECS B KayeCTBe IPOM3BOJHOTO MpaBHuJia BBIBOJAA.

WcnonpsoBanue *311 Kak NpoM3BOJHOr0 MpaBUia BbiBoja ofier-
yaercs: paKToM CyliecTBOBaHUA I(HEKTUBHON NpoLeaypbl Ajs ompe-
JleJIeHusl TOro, SIBJISIETCSl JIM WJIX He SIBJIsieTCst laHHas nn-gopmyJia
ucyuciennsi F! 110CTaHOBKOBEIM YAaCTHBIM CJIydaeM HEKOTOPOH TaBTO-
JOTMM HMCYMCIeHUst P, — M ecliu Jla, TO HaxXOKAeHHsi KaroH-nubo
TaBTOJIOTHH MCYMCIEHHS P, NMONCTAHOBKOBLIM YaCTHBIM CJIyyaeM KO-
TOpO# OHa siBNANACH Obl. T10POGHOCTH MBI NPEJOCTABIISIEM UMTATEJIIO.
Mbi Gyzem CChINIAaTbCs Ha 3Ty NPOLEAYPY B TeX CJyyasix, Korja HaM
noTpebyeTcsl paccMaTpUBATh KaKyw-Ju60 nn-gopmyny ucyucieHust F1
KaK TOJCTaHOBKOBLIA YacTHBIM Cilyuait TaBTONOrMM Hcuucienus P,
TpeoCcTaBsisi IPOBEPKY YUTATEIo.

Mbl yacTo GyleM MCIOJIb30BaTh ONUcaHHBIM o6pasom *311 B Ka-
yeCTBEe MPOM3BOAHOr0 mpaBuia BeBoja. M oObiuno Oyjem cuuTaTh
JIOCTATOYHLIM YKa3aHMeM Ha Tawkoe wucnonb3oBanue *311, Gyap TO
OTJEJLHO HJM C TOCJNEAYIOIUM OJHOKPATHBIM HMJIM MHOTOKPAaTHBIM
NpUMEHeHUEM NpaBUiia MOOYC NOHeHC, TAKHe BBIpaXkKeHMs, KaK ,B CU-
ay P wnm ,ucnons3yst P’ u T. 1L

Mbl BHITUCHIBAEM 371eCh ISl CCBIJIOK ClleAYIOIHe MSTh MeTaTeopeM:

*312. Bcesixas nn-gopmyJia UMeeT OJHH M TOJIBKO OJMH M3 MNSATH
TIpUBEIEHHBIX HU)KEe BHMIOB: OTAEJILHO B3sITasi NPOMO3ULKO-

HalpHas nepemenHasi; f(a,, a, ..., &,), rae f ectb n-apHas
(GYHKUMOHANbHASL TIepeMeHHAs WJM n-apHas QyHKUHOHAb-
Hasl KOHCTAHTa, a a,, a,, . .+, 4, — HWHIUBH/IHbIE IlepeMEHHbIE,

WId WHIVBUIHBIE KOHCTAHTBl, WIH U TO U Jpyroe; ~ Aj;
[ADB]; (Va)A, rie a ecTb WHIMBHAHas nepeMmeHHas. Bo
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BCEX ITHUX CJAYYasxX OHa TIpeACTaBUMa B TAKOM BHJE OJHO-
3HA4YHO.

*¥313. Tln-uacTb QOpPMyJsl ~ A snbo coBnagaer ¢ ~ A, 1ubo
SIBJISIETCS1 MII-UacTbio GopmyJibl A.

**314. Tln-vacts ¢opmynsl {ADB] nubo cosmagaer ¢ [ADB]
nubo siBisiercs nNn-yactblo Qopmyisl A, 7nubo sBjsieTcs
nmn-uactbio hopmyiisl B.

**#315. TMm-vacth dopmyisl (Va)A nuGo cosmagaer ¢ (Va)A, aubo
sIBJISieTCs TiN-yacTbio Gopmyinsl A.

*%316. Ecau I' nonyuaercs us A nojicTaHoBKOH N BMeCTO HYJs1
uin Gosblnero uucia BxoxjaeHudt M B A (e 00s3aTesibHO
BMeCTO Bcex Bxo)kaeHuit M B A), To I' npaBuJbHO MOCTpOEHA.

9T MeTaTeOpeMbl MCNOJbL3YIOTCH, B YACTHOCTH, HIDKe NPHU JIOKa-
3aTeJIbCTBE MeTaTeopem **323, **340 u **390. Mx noxasareibCTBO
aHaJIOTMYHO JI0Ka3aTejLCTBY MeTaTeopeM ¥*225—**228 u mpepo-
CTaBJIAETCS] YUTATEIo. '

32. HenporuBopeuuBocTh McuMcnenusa Fl. [ln-popmyna wucumc-
nenust F! HasblBaeTCs1 Oeck6aHmoprotl, eCcnu OHA He COJEP)KUT KBaH-
TOPOB, WJIM, YTO TO K€ CAMOe, €CIM OHA He COJePIKMT BXOIKAeHHi
cumporna V. U3 nn-gopmysisl ucuuciieHus F! Ml MOJIyyaem ee npu-
COeOUHEHHYI0 OeCKBAHMOPHYW (Popmyay (TAK)Ke NPABUILHO NOCTPOEH-
HYI0), ONIyCKasl BCe BXOXKJIeHUs] KBaHTOpa BCeOOLIHOCTH, T. €. ONyCKas
yeTipe CHMMBOJA (Va) NoBCIOAY, Ile OHM BCTPEYAKTCs MOAPSL B YKa-
3aHHOM COYETaHHU.

Vs nn-gopmyiel ucuucyienusi FL Mbl TOJIyuaem ee npucoeouHeH-
HY10 BOPMYAY NPONOIUYLUOHAABHO0 LCHLCAeHUS (COKPAILEHHO ,,I(IH),
o6pa3yst BHayaJie MPUCOEUHEHNYI0O GECKBAHTOPHYI (opmyny, a 3a-
TeM 3aMmensisl B TOC/IeAHEH KKAYIO ee Nn-uactb Buja f(a,, a,, - . ., a,)
Ha ellle He MCNOJIL30BAHHYIO TPOMO3MLUOHAJILHYIO MEPEMEHHYI0 CO-
TJIACHO CJIeAyIoLleMy NpaBuiy: ise nn-vactu f(a,, a, ..., a,) u g (by,
b,, ..., b,,) 3ameHsIOTCS OHON W TOJ Ke IIPONO3UIKMOHANBLHON Tiepe-
MEHHO} TOI'/ia M TOJIbKO TOTAa, Korjaa f ecTb Ta Ke caMasi pyHKUHAOHAIIb-
Hasi nepeMeHHasi MWiM (QYHKUMOHANBHASL KOHCTaHTa, 4YTO M g (370,
KOHEYHO, MOYKET UMETb MeCTO TOJIbKO TpH m = n).

Hanpumep, B uncumciaenun F? nm-gopmyna G(x)D, Hy) D,
G(x) D (y)H(y) umeeT B KaueCTBe MpPHCOEIMHEHHOH GeCKF aHTOPHOM
dopmyner G(x) D H(y) D, G(x) D H(y), n oanoil u3 ee nonu ss-
nseres pD gD, pDg. Tn-gopmyna F(x, ). (2) G(x, 2)D,
F(y, ) D (2)G(y, 2) umeer cBoeil NpPHCOeIMHEHHON 0eCKBAHTOPHOH
Gopmynoit F(x, y) DG (x, 2) D, F(y, y) D G(y, 2), 1 N03TOMY OJHOH
U3 ee NONU ABJSAETCA BHOBb pD (D, P2
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$lcHo, uyto BCce ndmu Hekoropod NN-QOPMYJILI HCUMCAEHHA FR:
SIBJISIOTCSL BapuaHTaMu Apyr japyra B cmeicie § 13. CiegoBarenbHo,’
ecyiM ojHa u3 ndnu JaHHOH nn-¢popmyssl ucuucnerusi F1 Oyner Tas-
TOJIOTHEM, TO M BCe OCTajbHble TaKKe OYAYT TaBTOJIOTHUSIMH.
Tenepb NerKo npoBepsieTCs, YTO BCSIKas NGNU KaK1o¥ aKCHOMH ;
ncuncyeHuss F! siBnsiercst TaBronoruedl. HelicTButenbHO, nomu Bes-:
Koro uactHoro ciayuas A D B A akcuomHo#t cxemn *302!
JO/DKHA uMeTb BUL Ay B, D A,, rie A, u B, cytb nonu ana A
1 B cooTBercTBeHHO; a Ay D B, D A, nowxHa 6bITh TaBTOJOIHEH,
TaK KaK 0Ha MOXXeT OLITh MOJIyYeHa C MOMOIUbI0 NOACTAHOBKH U3 TaB=
TOJIOTHH p2D, ¢ p. AHajNOruyHO NGNU YACTHLIX CJIy4aeB AKCHOM-
HbiX cxeM *303-—*305 nOJDKHBI MMETb COOTBETCTBEHHO CJEAYIOILYIO
dopmy:
A D [By,DC]D,ADB D, A DC; b

~AD~B,D_ B,DA,; :
A,DOByD,ADB,

EE e

A Kaxnas u3 Takux GOPMYJN sIBJISIETCA, OYeBMAHO, TABTOJIOTHEI, 'rax{*f
KaK I110JIyyaeTcsl MOACTAHOBKOM W3 3aBefloMOH TaBrosNOruM. B ciyyae'
aKCHOMHOH cxembr *306 Bblpa)kenust A K :

SiA| :

OTJIMYAIOTCA APYT OT Apyra (ecad BOOGIIE OTJMYAIOTCS) TOJILKO TeM,’
YTO BMECTO OJHOH HMHAMBHAHON NepeMeHHOH mNOjCTaBJieHa Apyras:
MHIMBH/HAS TIEPEMEHHAsi HJIM MHIMBH/IHAS KOHETAHTa, a CleJ0BaTelb=
HO, OHM JIOJDKHBI UMETh OJHY M Ty e nénu A, OTclona cnepyert, 4To .
NNy KaKOro-HUGY /b YACTHOTO Clyyast aKCHOMHON cxembl *306 10K~
Ha MMeTb BUA A, A,, UTO, OYEBUJHO, SBJISAETCS TaBTOJIOIHeH, TaK;
KaK MOXKET ObITb IOJIyYeHO MOACTAHOBKOHM U3 3aBeJOMOH TaBTOJOTHM,
poOp. . -

Janee, npaBuyia BHBOjga ucuucieHuss F! coxpaHsOT CBONCTBO
HMETb TaBTOJIOTHIO B KayecTBe N(NH, T. €. eCIIM MOCUIKA MJIK NOCHUIKA
obanaloT 3THM CBOHCTBOM, TO MM 00JajaeT TakKe H 3aKJOUEHHUE.
IOus *301 aro oueBupHo. B caywae *300 Mbl JOKHBI BOCHONBL30
BaTLCsl 3aMEYaHHEM, UTO eCJIM OJiHA K3 NQIHU HEKOTOPOH N sBasercs
TaBTOJIOrKEH, TO TaBTOJIOTHSAMH SIBJSIOTCA M BCe OCTajbHble ee NGNH. -

vl Y

S

Mycts Ay D B, ABasiercsi ogHo# U3 ndnu Gonbmoi nocsinky A D B. °
Toraa A, u B, asnsorca ndnu juia A u B cootBercTBenHo. Tax Kak A, |
u A, DB, sBisiOTCA TaBTONOTUSMY, To U B, Taxe siBisieTcs1 TaB- :
TOJIOTHEH B COOTBETCTBUM C HCTHHHOCTHOR Tabiuueit pys 2D (cp. naoKa-

3aTeNbeTBO **150). S
Tax Kak Bce aKCHOMBI MMEIOT TaBTOJIOFHH CBOMMH NONH M TaK KaK .

NpaBUJia BHIBOJA COXPAHSIIOT 3TO CBOMCTBO, TO MBI MOJIyyaeM cleaywo- °

LYK MeTaTeopeMmy: , .
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#* 320, Beakasi Teopema ucuucieHusi F' uMeer B KayecTBe Ndnu
HEKOTOPYI0 TaBTOJIOTHIO.

Temnepb 5ICHO, UTO eCJM HeKOTOpas nn-Gopmyja A umeer cBoeif
nIyu TaBTOJOTHIO, TO €e OTPULAHHE ~ A HMeeT B KauecTBe Ndnu He
TaBTOJIOTHIO, a NpoTHBOpeume. OTciofa B cuuy **320 cnenyer, uro A
1 ~ A He MoryT o6e 0JHOBpeMeHHO ObITL TeopeMamu. Mbl goKa3any,
TaKUM 006pasoM, HeMPOTHBOPEYHBOCTbL HcuMcieHusi F' B cienyloliem
cMbiCIie 318 :

*%32], F! HenpOTHBOPEUYMBO OTHOCHTEJILHO Npeo6pa3oBanusi A B ~ A.

*%322. F! abcoJIl0THO HENpPOTHUBOPEUHBO.

9T0 [OKa3aTeNbCTBO HENMPOTUBOPEUUBOCTH McuucaeHusi F' or-
JIAYAeTC OT HAaLIero JO0Ka3aTeNhCTBa HENPOTHBOPEYHMBOCTH IIPONO-
3MLUOHAJBLHOIO McuucieHus (§ 17) TeMm, UTo OHO MHaye CBSI3aHO C pe-
menueM npofieMbl paspeuleHust. JeHcTBUTENbHO, KOHBepCHsI MeTa-
TeopeMbl **320 He umeer Mecta. Mbl 3T0 NMOKaXXEM, NPUBEAs TpUMEp
HETeOpEeMbl, MMEIOWEH TaBTONOTHIO CBoel ndnu. s 310i Lenu foKa-
JKeM CHayajla iBe CjeAyIoliue METaTeOpeMbl:

*£323. Jins BCAKOM GeCKBAHTOPHOW TeopeMbl Mcuucnenusi F' cy-
LLIeCTBYeT J0Ka3aTeNbCTBO, COCTOsIIEe M3 OJIHUX 6eCKBAHTOPHBIX

dopmy L.
Jloxasameascmeo. IlycTb HaHO HEKOTOpOE AOKasaTesbCTBO Gec-
KBAaHTOPHOH ¢opmyJnl C, U NyCThb €y, C, . . ., Cy — IOJIHLIA NepeyeHb

MHJIMBH/IHBIX TIepEMEHHBIX ¥ MHAMBH/HBLIX KOHCTAHT, BCTpeUaloLIUXCst
B 9TOM J0KasaTeNbCcTBe. TOrja Mel CleylomuMm 06pasoM 3aMeHUM
Ka<aylo nn-gopmyny B, BXoasmyio B J0KasaTe]bCTBO (T. €. ABJSIO-
IyI0CS OHHOW W3 KOHEYHOro uucia Nn-Gopmys, 00pasyrolux KOKa-
3aTeJIbCTBO), Ha GeckBaHTOpHYIW dopmyny B #.

BriupaeM WHAMBUAHBE NiepeMeHHbie by, by, ..., b,, KOTOpHIE
pasnuyaloTcsl MeXKay co6oif M OTIMYHBI OT BCEX NePeMEeHHBIX U3 YHCia
¢, Cs, - . ., C, IlOBCIOAY B nn-¢opmyne B moacrasnsiem by, by, ..., b,
BMECTO ¢€;, C,..., C, COOTBeTcTBeHHO. B monyuuBuwedcs nn-¢op-
myse B’ 3ameHsieT Kakaylo mnn-dyactb Buia (Vb)) A Ha KOHBIOHK-
uuio A, A, ... A,, rae A; ecTb

Se Al
(i=1,2,... n). Eciu B no-popmyne B’ umeercss Gosiee yem OnHa
nn-yacth, umenouas Buj (Vb,)A, To yKasaHHOe 3aMelleHHe J0JDKHO
ObITb MPOM3BEJEHO CHayajda JUlsl OfHOM u3 nn-vacteid (Yb,) A, B KOTO-
poii A siBnsieTcs1 GeCKBaHTOPHOM (opMmy ol (TaKasi, KOHEUHO, HaleTcH).
Iocse aroro B mosnyumBiueiicst nn-¢popmyne Clenyer BHOpaTh APYTyIo
nn-yacte (Vb,) A, B KoTOpoii A sBisercss GecKBaHTOpHOH Qopmy-
Jo#l, M MOBTOPMTHL ONMCaHHOe 3amemienue. IlocnenoBarenbHbe 3a-
MELUeHus1 NIOBTOPAIOTCS A0 TeX Mop, moxa B’ me mpespamaertcs B Gec-
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kBanTopHylo ¢opmyiy Bt. Torpa B+ Oyaer KOHBIOHKUUEH (B KaKOM-
nu60 ycTaHOBJIEHHOM INOpsifike) Bcex n” nn-Gpopmyn

byb,. .. b
Sdid:. . .d:BT’7

rpe dy, dy, ..., d, — IIPOM3BOJIbHLIE MEPEMEHHbIE X KOHCTAHTHI M3
yucaa ¢y, €y ..., €, B3ATHIe B JI000M MOPsAJAKe U He 06s3aTesIbHO
passuyHbIe.

Ecimn B — akcuoma, 10 BF — 10iCTaHOBKOBEIH YacTHBIA Ciydai
HEKOTOPOit TaBToI0rNK (M3 P), KaK uutarelb JielrKO MOYKET NPOBEPUT,
paccMaTpuBas OTHEJIbHO KaKaylo u3 cxeMm *302—*306. B cuny *311
U3 3TOro cieayer, uto Bf sABnsercss Teopemoit ucumcneHuss F1, a me-
TOJ, KOTOPHIM Mbl I0KasbiBanu *311, maeT Ham BOSMOYKHOCTb B JeHcT-
BUTEJIbHOCTY §e3 TPYyAa NOJyUUTh J0Ka3aTebeTBO A5 B#, B KoTOpOM
BCTpeyasuch OBl 01HU OeCKBaHTOpHBIE (HOPMYJIHL

Ecnu B janHom poxasatenscrse ni-gopmyisl € popmyna B mosy-
uygercst B cooTBeTcTBUM ¢ *300 m3 moceiok ADB u A, T0 A$ sB-
JISIeTC KOH'BIOHKUMEH n" nn-gopmyn

bib,. . By A
did;. . .(;,. At !’
a [AD B+ sBIsieTCA KOHBIOHKUMeH n" nn-gopmyn
byb,. .. by BRI Y
S o At[D Shur Bt
[TosTromy u3 [A D BJ]+ u Af MOKHO cepuell 1IAroB, HCNOJIL3YIOIKUX

TOJILKO METOAbl NPONOSULMOHANLHOTO McuMcaenus (cp. § 31), mouy-
YHTb KAKAYI0 U3 n" nn-popmyn

Sbibs. . Dy :

Saltar BT
M, CJIef0BaTeNbHO, MoayuurTe Bf ¢ nomouwplo panbHelimedt cepum
IIAroB, TAaKXKe HUCHOJbL3VIOWMUX JIMINL METOJsl IPOIO3ULMOH AJIbHOTO
ucuucaerusi. Bee ,uTo Ham npu 9ToM NMoTpefyeTcs, 3TO A0Ka3aTebCTBA

ABYX COOTBETCTBYIOIMX ~TOJCTAHOBKOBBLIX YACTHBIX CJIyYaeB st
KKI0M u3 n" TaBTOJOT'HH

PiDs - - - pn":pi (l = 1; 2) ce ey nn),

AOKa34TeJIbCTBO COOTBETCTBYIOLIEro IOACTAHOBKOBOIO 4YacTHOro CJy-
yas TaBTOJIOrMH

pID. pZD. s pn"—l D. pn"Dplpz PR pnn

U HEKOTOpOE YUCJIO IIPUMEHEHUH MpaBuia Mo0yc noHeHc. C NOMOUIBIO
NPUMEHEHHOTO MNPU JOKasaTelbcrBe *311 meroga Bce 3TO MOMKHO
BBINOJIHUTD C UCNOJIL30BAHUEM OHUX TOJILKO GECKBAHTOPHBIX (GOpMYJI.

Ecnu B nanHoM pokasartesnnctBe Gpopmysisi C popmyna B monyuyena
M3 NOCHIIKM A nyTem 06G0OIEHHS] 110 HHAMBUIHON NepeMEHHOH ¢
(T. e. B cooTBeTCTBUM C mpaBuiom *301), To Bt sBasiercs KOH'BIOHK-
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quell n nn-popmy
b,
: Shr At
(i=12,..,n)a A% sBAsieTCA KOHBIOHKIMeH n" nm-Gopmysl
bb,. . by
oo AT
Takum 006pasom,
biby. . .ba !
A+D Sigan BT
ABJISIETCS MOJCTAHOBKOBBIM YaCTHBIM CJIyuyaeM TaBTOJIOIHH
p1p2 v p”l"Dpjlpjz A p]n

(T7ie HIDKHUE MHIEKCHL fy, o, « - o DA3IHUHBI MEXAY COGOIl U B3ATH
U3 MHAEKCOB 1, 2, ..., n") W mosromy, B cuiy *311, siBaserca Teope-
moii mcumcaenusi Fl. CrefoBaTesibHO, M3 AF Mbl MOXXKeM C TIOMOILBIO
MOOYC NOHEHC TIOAYYUTh KaKAYI0 U3 N-GopMyn

Ghbe. - bu Bt

Ay, . . dp ’

1 NO3TOMYy M3 COOTBETCTBYIOLLETO MOJCTAaHOBKOBOI'O 4acTHOr'o cjiayuasn
TaBTOJIOTUH

no. P, - Par D PiDs - - - P

MOYKeM ¢ TIOMOILIBIO MOOYC noHenc monyuuts Bi. TIpu momoumu merona,
NPUMEHEHHOro TPH [J0Ka3aTelbCTBE METATEOPEMbI *311, BCe 3T0
TaK)Ke MOXKeT ObITh OCYLIeCTBIEHO C IPUMEHEHMEM OJHUX TOJILKO
feCKBAaHTOPHBIX QOPMYIL

MBI OKa3aJIi, TAKUM 06pa30M, KaK JaHHOe I0Ka3aTeJIbCTBO POpMYJinl
C MOXKeT GbITh IPe06PA30BAHO B IOKA3ATEJILCTBO (HOPMYJIbI C#, B KoOTO-
POM BCTPEUaloTCst OJIHM TOJBLKO GecKBaHTOpHBIE (OpMyJIb. OnHako,
10 mpeanonoyennuio, C sipnsiercsi 6eCKBaHTOPHOH dopmynoit. Tloaromy
Ct ecrb '

€16, ..C

A
u C+ ecThb KOHBIOHKLHS NI-GOPMYJI, OJHOMH U3 KoTOPbIX siBistercsi C.
CreoBaTesIbHO, BHOBb MCIOJb3Yst NPOMO3ULMOHAJIBHOE HCUHMCIIEHHE,
MBl MOYKeM [0Ka3aTb C M, NpUMEHSs METOJ J0Ka3aTe/bCTBa MeETa-
TeopeMbl *311, OCyLIECTBUTH 3TO € MOMOLIbIO OJHUX TOJILKO OecKBaH-

TOPHBIX GHOPMYJL.
*x 304, Besikasi GeCKBaHTOpHasi Teopema ucuucneHusi F! aBisieTcst

I10JCTAHOBKOBBIM UaCTHBIM CJy4YaeM HEKOTOPOH TaBTOJIOTHH
ucuucnenusi P.

Joxazameascmeo. Ecnu pana GecKBaHTOpHasi TeOpema C ucuuc-
neHus Fl, To no merareopeme **323 Mbl MOXXeM HalTH TaKoe ee
J0KA3aTeJIbCTBO, B KOTOPOM BCTPEYAIOTCA OHM TOJIbKO GeCKBaHTOP-
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Hpie ¢opmysel. B arom nokasarenncrse ¢opmyisi € Moryt GHThL ©
HCNOJIb30BaHbI TOJIBKO TAKHE aKCHOMBI, KOTOPbIE SIBJISIIOTCS YACTHBHIMM

cayvasmu cxem *302, *303, *304 ¥ noatomy SIBJISIIOTCH [OJCTaHOB-

KOBBIMH YaCTHBIMH CIYUYAsAMH aKCHOM MCUHCJIICHHS p, a €IAHCTBCHHBIM

HCTI0JIb3YeMbIM TNIPABUIIOM BHIBOJA AOJDKeH ObITH MOOyc noHeHc. W3
9TOr0 Mbl BHIBOJHMM IIOCJIE/I0BATEIbHO A1 KAXKAO0H NN-GopMy bl moJy-
YEeHHOro J0KasaTeNnbcTBa Gopmynan €, yTo OHA SIBJISIETCS] MOACTAHOB-

KOBBIM YaCTHBIM CJIyyaeM HeKoTopoii Teopembl U3 P. B koHILle KOHLOB ,f
MBI T0J1yyaeM, 4ro 4 C — MoACTaHOBKOBHI YacCTHBIA Clyyalt HEKOTO- -
po#t Teopembl ucuucnenuss P, T. e. moacTaHOBKOBBLIA YacTHBIA cayuaif ¢

HEKOTOPO! TaBTOJIOTHH UCUHCIEHHS P.

3ameTuM, MEXAY NpPOYMM, uTO **324 naeT HaM HOBOe AOKasa- |
TeNLCTBO HEMPOTHBOPEUMBOCTH Hcuucienuss Fl. IeiictBurenbHo, ab- .
COJIIOTHYI0O HENMPOTHBOPEYHUBOCTL MCYUC/IeHHS] F! MO)KHO BBIBECTH U3 -

** 324 ¢ nomowpio npumepa GeCKBaHTOPHON (OpMYJibl, He SBJISIO-
1HeiCs1 IOICTAHOBKOBBIM YACTHBIM CJIyYyaeM KaKoi-7uGo TaBTOJIOrHUH.
A HenpoTHBOPeYMBOCTb HcYMCIeHMs] F1 oTHocuTeNbHO Npeobpaso-
Bahusl A B ~ A clieflyeT U3 TOro, 4T0 B cHJy *311 u 3aKOHa OTpHLa-
HUSA aHTele/leHTa

~PO.POLY

Besikasi nn-gopmyna 6nina Obl Teopemolt, ecnu Obl Kakas-HUGYAb
¢opmyna A Gouta Teopemoii opHoBpemeHHO ¢ ~ A. (M 310 noxasa-
TeJIbCTBO HENPOTUBOPEUMBOCTH HCUMCNeHUs1 F! TaroKe He onupaeTcsi
HM Ha Kakoe obLiee pemeHue npo6semsl paspeinenust ans Fl, Ho npen-
nojuaraer peueHHe NpobJieMbl paspelleHHst JJIsi YacTHOTO cJyyast
0ecKBaHTOPHBIX (OpMYIL.)

Temepp, B wacTHocTH, nn-popmyna F(x) D F(y) ectb GeckBaH-
TOpHasi ¢opmyna ucuuciaeHuss FP, koropasi He SIBJSIETCS MOACTa-
HOBKOBBIM YaCTHLIM CJIyyaeM TaBTOJIOTHM U, CJIe[I0BaTebHO, He SiB-
JisieTcsl TeOpeMOM, XOTSl OHAa M HMeeT TaBTOJIOTHMIO cBoelf mdmu. ITo
MOXXHO 0000WuTL Crenyiomum obpasom. Eciu | ectb n-apHas ¢pyHk-
LUMOHANbHASI NepeMEeHHas WJIM n-apHasi QYHKUMOHANbHAS KOHCTaHTa
Hecnn ag, a, ..., a4, by, b, ..., b, — HHIUBHIHEIE IlepeMeHIble WK
HHJUBHAHEIE KOHCTAHThHl, TO

f(a, a,, ..., a)Df(b, b, ..., b,

#MeeT CBOeH MQNu TaBTOJIOTUIO, HO He SIBJISIETCS TeOpeMOit ucumcJie-
Hust Fl, ecnu TONbKO. a,, 4, ..., 4, He COBIAJAIOT COOTBETCTBEHHO
¢by, by, ..., b, \
HoKxasaTenscTBO MeTaTeopembl **320 He HCIONb3YeT HUKAKHMX
CBOWCTB aKCHOM McuucieHMss Fl) 33 UCKIIIOYeHHEM TOIO0, YTO Ka)kaas
aKcuoMa umeer cBoefl ngnu Tasrosorui0. Cle0BaTeNLHO, IPHCOE-
AMHEHHEe K HMCUACHeHHI0 F' HOBOH aKCHOMBI, HMeEIOIlieil B KayecTBe
NIy TaBTOJOTHIO, He U3MEHMJI0 Gbl TOTO 0GCTOSITENLCTBA, UTO KaXKAas
Te0peMa CUCTeMbl HMEET TaBTOJIOI'HIO cBoelt ndIK, U NO3TOMY -He Hapy-
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o Gl HEMpOTMBOPEUMBOCTH CHCTeMbl VI3 storo ciepyer, uyro F!
He 1OJIHA HM B OJHOM M3 OTpeJesieHHbIX B § 18 cMbicsioB. B uacTHOCTH:

*%325 F1 ye MOJHA OTHOCHTEJBHO Npeo6pasoBanuss A B ~ A U He
MoJiHa TaK)Ke abCOJITHO.

Opuaxo B § 44 MBI JOKaKEM st cucteMbl F1P M JUIsi SKBHBAJIEHT-
Holt et cucrembl F1P Teopemy MOJIHOTHI, YCTaHABJMBAsA TEM CaMblM UX
noJHOTY B GoJiee ciiabom cCMbICe.

Henonnory mncuucrneHust F1P MOXXHO TpPocTo 0GBSACHHTL C TOYKH SPEHHs
unTeprnperausn. Iln-dopmyna F(x) D F(y), Hanpumep, NpHHHMaeT 3HaueHHe t
JUIS BeeX 3HaueHNH CBOMX CBOGO/IHBIX MePeMEHHBIX, €CJiH B MHTepIIPeTALlNH UMEETCS
TOUHO OAMH MHAMBMA. TO )Ke camoe MMeeT MeCTO M HEe3aBHCHMO OT YHCJIa MHAH-
BHJI0B, €CJIH MHTePIPeTaLHsl OTJIMYAeTCsl OT FJIABHOM TeM, uTo 061acTh 3HAYeHUH
BCEX CHHTYASIPHBIX (YHKUHOHAJLHHX MEePEMEHHBIX — MJIH TOJbKO HEKOTOPHX
CUHTYASIPHBIX (YHKLUHOHANBHEIX IHePeMeHHBIX, CPeJld KOTOPBIX, OAHAKO, HaXo-
IUTCS NMepemeHHast F, -— oOrpaHMyeHa ABYMsi CHELHAJbHBIMH CHHIYJISIPHBIMH
NPONO3ULHOHANBHEIME QYHKUHMSIMH HHAMBHIOB, 2 MMEHHO TPOMO3HLUHOHAILHO
(QyHKUHMeH, Bceria NpHHHMAIOLEH 3HAaYeHMe t, U MPoNo3ulHoHaIbHO# QYHKUKeEH,
BCeraa mpuHMMawiied sHaueHHe f. (JIerko MPOBEPHTb, YTO TAKOre poja HHTep-
npertauus, He GyAyuH [NIABHOM, SIBISETCS BCe Ke MPABHILHOM HHTepHpeTalHeil.)
EciM paccMaTpUBAKTCSA TOJbKO TAKHE MHTEPIPETALNH, KAK 3TH, TO €CTECTBEHHO
0’KHAATh, uTo F(x) D) F(y) sBastetcst TeopeMoH, a eCJIM HET, TO 1002BHTH ee K YHC-
Ny akcHoM. OfHaKo B APYrHX INIABHBIX MHTEPNPETAUMsIX HCUHUCTIEHUS Fl., B Ko-
TOPBIX YMCJIO HHAUBHAOB IPEBOCXOAWT eIUHMUY, nnd F(x)2D F(y) mpuUHUMaeT
3HaueHHe t He [UIA Beex 3HAYEHUH CBOMX CBOOOAHBIX MePEMEHHBIX M I03TOMY AJS
ApaBHJILHOCTH HHTEePNPETAlMM He RoJkKHA OHThb TeopeMoil.

Teopema TOMHOTH § 44 6yAeT (CeMAHTHUYECKH) YTBeP)KAATh, YTO TeopeMamu
ABNSIOTCS Bee Te Nn-GopMysel McuucneHust F1v, Kotopeie BO BCSIKOH IJIaBHOH
MHTepIIpeTali NPHHUMAIT 3HA4YeHHe t IS BCeX 3HaveHMil CBOMX CBOGORHBIX
UepeMeHHHX. ClieloBaTebHO, TeopeMbl Ji000r0 PYHKUHOHANLHOTO MCYMCIEHHS
ePBOro MOPSIZIKA MOYKHO OIHCATh, CKA3aB, YTO 9T0 TaKHe MN-GOPMYIEL, KOTOphIE
WCTHHHH TIPH eCTeCTBeHHOH MHTeDIIPeTAliMM CBSI30K M KBaHTOPOB (1) Ans BCeX
3HaueHMI CBOOOAHHIX MepeMeHHBIX, (2) He3aBUCHMO OT [eHOTATOB, MPUMHCAHHBIX
KOHCTaHTaM, ¥ (3) He3aBHCHMO OT NPHPOAH M YHCJIA MHAUBUAOB, — €CJIH TOJILKO
WHIMBHAM CYUIECTBYIOT, 3HAUEHHS MHAMBUIHBIX TEPEMEHHHX W REHOTATH HH-
IVBHAHBIX KOHCTAHT OrpaHHuYeHH WHAMBHAMH, 3HA4YeHUsi MPONO3HLIMOHANLHHIX
HepeMeHHBIX Or'PAHMYEHBl MCTHHHOCTHHIMH 3HAuYeHHsIMM, 2 3HaAUeHUs 7-apHbIX
(QYHKIMOHANLHLIX TePeMeHHHX M JIEHOTATHl N-apPHBX (QYHKUHOHANLHBIX KOH-
CTaHT OTPAHUYeHH N-APHBIMM IIPOTO3HLMOHANLHLIMUA PYHKUMAMH HHAMBUOB.

33. Hexoropnie TeopemHbie cxeMmbl Hcudcnenms Fl. Teopemnas
CXeM@ — 9TO CHHTAaKCHYeCKOe BBhIpakeHue, KOTOPOE IPEACTABJAET
MHOYKECTBO TEOPEM JIOTMCTHUYECKON CHCTeMbl (06BIYHO — OeCKOHEeuHOe
YKCJI0 PaAs/IMYHBIX TeOPEM) TaK >Ke, KaK aKCHOMHAsi cxema npeucq‘as;
JISIeT MHOXKECTBO pa3MuHbIX aKcuoM. Ilpu usyuenuu ucuucieHus F
MBI 6y/1eM ONEPUPOBATH He C OT/AEJLHBIMU TEOPEMaMH, a C TEOPEMHBIMU
CXeMaMH, M /IS KaKIo¥ TeopeMHOM CXeMbl Mb GyfeM C MOMOLIbIO
cxembl Ooxazameavcmea 3pdeKTUBHO MOKA3LIBATBL, YTO KaXKuasi Npel-
CTaBJIsieMas €10 OTAEbHAsA TeOpeMa MOXKeT ObITh IoKasaHa. Kaxk ¥ B cay-
Yae NPOM3BOAHBIX NPABUJ BbIBOJA (PaCCMOTPEHHBIX B riase I), 9TO
OTpaBABLIBAETCSI YNOMSAHYTOH 9(QPeKTHBHOCTBIO, KOTOpas MNO3BOJISET
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o nepBoMy TpeGOBaHHI0 IIPeJCTaBUTh KOHKpETHOE [J0Ka3aTelbCTBO
mo6oii Teopembl, BHIPa)KEHHOH aaHHOU TeopeMHOH cxemoil. Taxum
o6pa3oM, HawM JeicTBUs OYRYT 3aKjouaTbCsi He B (aKTHYeCKOM
¢opmanbHOM NOCTPOEHUM cHcTeMbl F!, a B yKasaHMH 3(QeKTHUBHBIX
. MHCTPYKUMH, KOTOPHIMH CilefiyeT PYKOBOACTBOBATLCS MNpPH (aKTH-
YeCKOM IIOCTPOEHUHU CHCTeMBl. Ba)KHO NOMHUTD, UTO TEOPEMHBLIE CXEMB
ABISAIOTCA B JeHCTBUTENBHOCTH CHHTAKCHUYECKUMM TeOpeMaMu O CH-
creme Fl, M JIMIIb MX 4acmmuble caydau — OTHAEJIbHEIE NIPEICTABIIsiEMble
HUMH TEOpEeMBl — CYTb TeOpeMbl ucuucieHuss Fl,

*330. - S§A|D(Fa)A, rae a — MHIMBHAHAS TlepeMeHHas, b —
MHJMBUJIHAsl TIepeMeHHAsl MJIM MHIMBHM/IHAS KOHCTaHTa M HH-
KaKoe cBOGOJHOE BXOXKJEHHe a B A He HaXOJUTCS B MNI-YacTy
dopmyat A Bupa (b)C.

Hoxasameascmgo. Tlo *306, | (a) ~ A D~ S3A|. Cnenosa-

TeNbHO, B CUAy P 319, umeeM | SjA | D~ (a) ~ A 320,
*331. - (a) AD (Ja) AV,

Hoxasameascmeo. Tlo *306, (@)ADA3. [lo *330,

FAD(3a)A 3,

3aTeM MCIOJL3YeTCSl 3aKOH TPAH3UTUBHOCTH UMILIMKALUK 329,

*332. FAD,BD_ () ADB.
Hoxasameascmeo. Tlo *306, - A D, BD, ADB3*. BhHosb
no *306, - (a)A D A3,
TMocne artoro ucnonbsyem P 326,

*333. FAD,BD,(8)AD(a)B.
Hoxaszamenscmeo. Mo *332 u npaBuiy 006061eHns32?,
FAD.BD. (a)ADB.
CnenoBarenbHo, mo *305, mAD,BD, (a) AD,B 3,
Io *305, - (@)AD,BD, (a)AD(a)B.
[Tocne 3TOr0 MCIONL3YeTCS] 3aKOH TPAH3UTUBHOCTH HMILIU-
Kaluy 329,

%334, -A=.BD_(a) A= (a)B.
Hoxazameascmeo. Ilo P, - A=B 2O A D B. CnenosarebHo,
no npasuny oGobwenuss u *3333*, A=,B>D_AD,B.
CnepoBarenbHo, Mo *333 M 3aKOHY TPaH3UTHBHOCTH HMILIK-
Kauup, HFA=,BD _(a)AD(a)B.
Hanee, B cuny P, FA=B2D _BDA.
OTclofa aHaJOrMYHOM cepueil 1WaroB Mol mojyvyaem H A=,
BD, (@)B>D(a)A.
ITocne aroro ucnosbsyercs P.
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¥335. FAD(@)B=_AD.B, eciu a He cBoGOAHO B A.

Hoxasameascmeo. Ilo *306, - (a)B D B.

CnenosareiibHo, B cuny P, FAD (@)BD ,ADB.
CnegoBarenbHo, Mo npaBuiy o6Gobwenus u *305, A D
(a)B>D_AD.B.

[Mocne aroro ucmonbayercst *305 u P.

*336. | (a) (b)A = (b) (a) A.
Hoxasameascmeo. Tlo *306, - (b)A D A.
CnenoBaTesisHo, 110 npasuiy oGoGimenus u *333, |- (a)(b)A D
a)A.
%nenosa'renbﬂo, no npasuiy oGoGweHus u *305, ( (a)(h)A D
(b)(a)A.
Amnanoruuno nosayyaem | (b)(2)A D (a)(b)A.
[Tocne aroro ucmnojbsyercs P.

*337. | (@)A=A, ecau a He cBo0OAHO B A.

Joxasameascmeo. B cuny P, - ADA.

CnefoBaTesbHO, B Culy npasuiia o6o6menas u *305, A D
(®)A.

ITo *306, - (a)ADA.

I[Tocne sroro ucnmonabsyercs P.

#338. |-~ (Ja)A=(a)~A.
Jokaszamenscmso. B cuny P, |-~ ~ (8) ~ A= (a) ~ A.

*339. |- (a)A = (b)B, ecnu B ectb S{A |, B A Her CBOGOJHBIX BXOXK-
JeHUH b ¥ HHKaKoe cBOGOAHOe BXOXJeHHE & B A He BXOJAMT
B nn-yacth ¢popmysst A Buzxa (b)C.

Joxasameascmeo. Tlo *306, | (a)A D B. CreagosarenbHo, 0606-
asi Mo nepemeHHod b W ucrmois3yst 3arem *305, Mbl MoJyyaeMm
I (a)A D (b)B. [ajee, OTHOLieHMe Mexay Mn-Gopmynamu (a)A
u (b)B B3aumuo, T. e. A ecTb S!B|, B B HeT cBOGOHBIX BXO)KACHUN &
H HUKaKoe cBOGOAHOe BX0O)K/eHHe b B B He BXOAMT B MN-YacTb GOPMY-
nw B Bupa (a)D. ITostomy Takum >Ke obpasom momyuaem |- (b)B
> (a)A. Mosromy, B cuny P, umeem H (a)A = (b)B.

34. [ToACTAHOBOYHOCTh KBHBANEHTHOCTH. B 3TOM™ maparpade Mbl
YCTAHOBMM IPaBMJIO TOACTAHOBOYHOCTH OKBHMBAJICHTHOCTH (*342)
¥ HEKOTOphle CBSI3aHHBle C HMM IIDOMSBOJHBIE INpaBMja BBIBOAA.
(Cp. *158, *159, 15.3 B NpOMO3HULUOHANLHOM HCUHCIICHUH.)

*340. Ecau B monyuaercsi noacraHoBro#t N BMecTo HyJist uiu 6oib-
ero yucia BxoxaeHut M B A (He 00s13aTesbHO BMECTO BCeX
BXOXKeHH! M B A) u ecsiu &y, 8,, . . ., &, — HEKOTOPHIH Nepe-
YeHb WHIMBM[HBIX NepeMeHHHX, B YHCJIe KOTOPHIX BO BCSIKOM

12 — 4 —
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&

clyyae HMEKTCS Te CBOGOAHbIE NepemeHHBIe dopmyn M u N
KOTOpBIE OJHOBDEMEHHO BXOMSIT B KaueCTBe CBSI3AHHBEIX Nepe
MEHHBIX B A, T0 FM=,,,. . ..ND_ A=B. ;

Hoxazamenvcmeo. Mbl TpHMEHsiEM MAaTeMATHUECKYH) HMHYKLMIG
10 YHC]Yy BXO)KJAEHHH CHMBOJIOB D, ~, V B QopmyJie A aHAJOrUYHO
TOMY, KaK MBI 9TO JeJlaJii IIPU JA0Ka3aTelbCTBe *229,

Buauane mbi paccmotpum nBa wacTHelx cayvas: (a) kxorza N
HoJicTaByIsIeTCsl BMECTO HYJs BxoKiaeHuit M B A; (b) xorna M cos-!

nagaer ¢ A u N noacTaBnisieTcst BMeCTO 3TOF0 OJHOIO BXOMKJIe-,
Hus M B A. B cnyvae (a) B comagaer ¢ A u nostomy, B cuny P,
Mbl umeeM M =.,,. 2, N2 _ A=B. Bcayuae (b)A u B copna-
naioT ¢ M i N COOTBETCTBEHHO, MO3TOMY C NOMOLIbIO 71-KPATHOTO MPH-.

MeHeHMss *306 33® y 3aKOHAa TPAHSMTHBHOCTH WMIIMKALMH MBI
nonydaeM = M = 4, . ., ND_A=B.

Ecnu Teneps ofiiee 4uCO BXOXKACHMH CUMBOJOB D, ~ U V B A
paBHo 0, TO 10JDKEH MMeTb MECTO OIMH U3 ciyyaes (a) uiu (b), W KaK'
Mbl BHJENH, YTBep)KJeHHEe MeTaTeopeMbl *340 moJsiyyaercst Jierko..

Paccmotpum nostomy nn-gopmyny A, B KOTOpOH 3T0 o6llee UMCIO

0osble HYJIs; BOSMOYKHBI CJIE[YIOLIHE TPH CJyYas:

Cayua#t 1. A umeer Bug A; D A,. Toraa [ec/u TONLKO He MMeeT.

MecTa TOJILKO YTO PacCMOTpeHHbil ciyuait (b)] B umeer Bun B, D B,,
rae B, u B, nonyyaiorcs nofcTaHoBKo# N BMECTO HyJIsi MM GOJIbILIEr0

UHCIa BXOXKAeHUH M B A, u A, cootBercTBeHHO. [10 mpeanoJI0oXKeHHMIO .

HHIYKLMH,
}"‘ M Enla,.-. .8n N : ™ A] E Bp

FM=,,, ., ND A =B,

Orciona Mb nosnyyaem pesyisrar * 340 ¢ momompio P, HCIIOJIB3YS |

COOTBETCTBYIOLMI MOJCTaHOBKOBBI YaCTHHIA Ciyuall TaBTONOrMH
PO.6=nD,. D, =D, pD. D=, 1D,

e

Cnyuait 2. A umeer BUR ~ A,;. Torna [ecau TOJNBLKO He MMeeT
MecTa y)Ke paccMOTpeHHbIH cayyaiél (b)] B umeer Bug ~ B, rae B,
nojyy4aercsi noAcraHoBKoM N BMecro Hyns wuinm GoJbliero 4mcjaa

BxO)XeHuit M B A,. ITo npeanosyioyKeHuo UHAYKUKHY,
I" MEa,,ng‘..a,.N:. AlEBl-
Orciona MH NOJTyyaeM YTBep)KIeHHe MeTaTeopeMbl *340 ¢ moMmo-
wei0 P, ucnonbsys coorBeTcTBYNOLiMiA TMO/CTAHOBKOBBIA YacTHBIH
ciyyail TaBTOJIOTHH '
PO 4=rD,pD, ~e=~r.

Cinyuaii 3. A nmeer Bux (a)A,. Torna [ec/u TONLKO He MMeeT MecTa
y)Xe paccMOTpeHHBI! 4acTHeIM ciydait (b)] B umeer Bun (a)B,, rae B,
noJjiyyaercss mojcTaHoBKOM N BMecTO HyJsi wid 00JblUero 9Hcaa

VYnpaxcnenun x § 34 181

pxoKEeHnd M B A,. T1o npeanoJIoXKeHHI0 HHAYKLUH,
FM=.,. . ..ND_ A =B, |

Orciona, 0606mast mo a u mpuMeHsst 3atem *305 33V, MBI Honyyaem
FM=.,.  .ND, A =B,

Tenepb MOXKHO IOJYYHTh yTBep)KIeHHEe MeTaTeopembl *340 ¢ momo-
mbio * 334 1 3aKOHA TPAH3UTUBHOCTH HMILJIMKALUH.

Taxum 06pasom, [0Kas3aTeNbCTBO MeTaTeopembl *340 mocpencTBom
MareMaTHYecKo# MHAYKLUHK 3aKOHUYEHO MOJIHOCTBIO,

B KkauectBe CIeACTBHI I0JIyyaeM JBe OCTAaIOUIMXCS METATeOpeMbl
HacTOsIIero naparpaga:

»

*341. Ecnu B nosyvyaercss nopcraHoskoit N BmecTo Hynst unu 60Jib-
Iero ymucja BXo)XKAeHuit M B A (He 00s3aTenbHO BMECTO BCEX
BxopaeHuit M B A) u eciu - M=N, To - A=B.

Hoxasameascmeo. Ilo *340, *301 u *300.

* 342. Ecin B mosyuaercst moactaHoBKoit N BMecTo Hynst Ui 60b-
mero yucia BXxoXaeHut M B A (He 006s3aTesIbHO BMECTO BCeX
Bxokneuuit) u ecnu WM=Nu A, o -B. [[Tpasuro
noocmanogouHocmu (MamepuanbHoll) xeusarenmuocmit.]

Hoxazameascmeo. o *341 n P.

Yopaxnaennsi K § 34

34.0. Mcnonb3ysi pesynbTaThl § 32, MOKa)KuTe, 4TO Clefyollue -
(bopMyJibl He SBJSIOTCA TeOpPeMaMH MCYMCIeHHs: F1P:

M F(x) 2. G(x) D @x), F(x) G(x).
@ @) F(x) D (x) F(x).
©) F(x) 2., F(y) D,[G(x) D GO)] v (2) F(2).

34.1, Tloka)xuTe, 4YTO BCSKOE AOKa3aTelJbCTBO MI-HOPMYJbl BH-
Aa (a)A B KayecTBe TeOpeMbl McuucjeHus1 F! JIOJDKHO COAepKaThb
NpuMeHeHHe NpaBuia o6obwenusi (*301), B KOTOPOM IepeMeHHO, 1o
KOTOpOo# nmpoBogutcst 06001eHue, sABsIeTCs a 332,

34.2. B kaxoit mepe Mo)KeT 6bITb B *340 ocnabneHo TpeboBaHue,
uTo0Bl B UKCJIE NIEPEMEHHBIX &, a,, . . ., 4, OblJIM BCe CBOGOAHBIE Nepe-
MeHHble popmys M M N, KOTOpbie OJHOBPEMEHHO SIBJISIIOTCSI CBSI3aH-
HBIMY MepeMEHHBIMU B A?

Hoxancume caedyrowue meopemusle cxembl ucqucaeHus F, ucnoav-
3y npu amom pesyavmamst §§ 30—34, Ho He ucnoav3ys pesyasmamos
OanbHeiiux napazpagos:
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34.3. TeopemHasi cxeMa, yisi KoTopo#t (x)(¥) F(x, y) D (¥) F(y, y)
SIBJISIETCS] OCHOBHBIM YaCTHBIM CJIyuyaeM.

1 ]
344. FBD,AD _(Ja)BDA, eciu a He CBOOOAHO B A.

345. - AD.BD, (Ja) AD (3a)B.
346. - A=.B>D_(3a) A= (3a)B.

35. IIpoM3BoxHbIe NpABHIA MOACTAHOBKH. LICIOIL3Y 1 METON aKCHOM-
HBIX cXxeM, onucaHHbI# B § 27, mbl chopmynupoBanu cucremy F!, He
NPUMEHsIS1 IPaBUJ NMOACTaHOBKY B KayecTBe UCXOMHBIX PABUJI BBIBOJA.
3TOT NyTh KayKeTCs JaXKe eJMHCTBEHHO BO3MOXKHBIM B CJIyyae NMPOCTHIX
NPUKIAAHBIX (YHKUMOHAJbHLEIX HCUMCJIeHHi mepBoro nopsigka. Ogn-
HaKo, KaK Mbl YBUIUM B § 40, B Tex ciyuasx, KOrja UMeeTcst JOCTaTOUHO
CHJILHBI/ anmapaT MepeMeHHBIX, BO3MO)KHAa JApyras GopMmyJIupOBKa,
B KOTOPO#f MMEIOTCSI MCXOJAHBIE NMpaBUia TOACTAHOBKH (B HOIIOJHEHHE
K npaBuiam Mo0yc noHerc U 00606IIEHHS) U YUCIIO aKCHOM B KOTOpPOH
KOHEeYHO.

B HacTosimem naparpade Mel I0OJIyYHM 3TH NpaBHJa BHIBOAA B Ka-
yeCTBe MNPOM3BOAHLIX MpaBuyi ucuuciaenuss F. TIpum arom HaMm Her
He0OXONMMOCTH DPasjiMyaThb OTAeSbHble BUABI (PYHKUHMOHAJILHOTO HC-
YUCIIEHHUST TIePBOT0 NMOPSIAKA, TAK KaK B IeiCTBUTEJIbHOCTH 3TH HpaBUjia
MMeIOT MeCTO a)Ke B CJIyyae NPOCTOro NPUKIaAHOT0 GYHKIHMOHAILHOIO
HCYHCJIEHUs1 NepBOro mopsifika. OfHaKo B TexX CJy4asX, KOTAa OT-
CYTCTBYyeT Kaxoi-nu60 vyacTHHI Buj NepeMeHHBIX, NPaBHJIO NOACTa-
HOBKM Il TIepeMeHHBIX 3TOr0 BHAA MpeBpalllaeTcs, pa3yMeeTcs,
B TPHMBMAJILHOCTD.

*350. Ilyctb a ecTh MHAMBUJHAS MepeMeHHas, He SIBJISIIOLIASICA CBO-
doanoit B N, u b—HHAMBHIHAS NlepeMeHHas!, He BxoJsAmas B N;
ecnu B nonyuaerca u3 A nopcraHoBkoit ¢popmyisl SN| BmMecTo
YacTHOro BxO)KneHust ¢opmyssl N B A u eciiu |- A, 10 B,

[T pasuro asgpasummodll 3amenst ceazanHoll (uxdusudnHoll) nepe-
MeHHOIL. ]

Hoxasameascmeo. B cuny *339 u *342 [6epem ongHy 3a Apyro
pasnuyHble nn-yactd ¢opmysnl N Buaa (a)A; B nopsiike IMOsABIEHUS
CJieBa HaNpaBO MX HayaJIbHBIX CHMBOJIOB].

*351. Tlyctb a ecTb MHAMBHAHAS NepeMeHHasl, a b — UHAUBUAHAsA
NepeMeHHAsi WM HHIUBHAHASL KOHCTAaHTa, NpPHYEM HHMKAKOe
cB060/IHOe BXO)K/IeHHe a B A He BXOJMT B NN-4acTb Gopmyisl A
Buza (b)C. Eciu |- A, 10 - SiA|.

(I1pasuso nodcmarosxyu UHOUGUOHBIX nepeMEHHbIX.)
Hoxasameavcmeo. Ito cnepyer us *301 u *306.
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JOas toro urobbl chopmysMpoBaTh NPaBUJIO MOACTAHOBKM IS
IIPOMO3ULIUOHANIBHEIX W (QYHKIMOHAJILHEIX NepeMeHHBIX, Mbl BBOAUM
HOBOE 0603HAUEHME IOJCTAHOBKH, UCTIONB3Ys 1Js Hero OykBy S.

Ilycts p — NpPOMO3KUUMOHATIbHAS mepemeHHasi, Torna BbIpaXKeHue

SpA|

CTOMT BMecT0 333 A, ecnM He BBITIOJIHEHO CJIEfyIOllee YyCJIOBHE:
(1) Hukakas nn-yactb Gopmynsl A Buna (b)C, rae b siBisercs cBobon-
HO}t nepemeHHO# B B, He COXePIKUT cBOGONHBIX 334 BXOXKueHuit P;
eCJIM HKe 3TO YCJIOBME BBINOJIHEHO, TO YKa3aHHOe BbIpa)KeHue CTOHUT
BMeCTO 339

SkA

Ecnu f ecth n-apHast yHKUMOHAJIbHAS MTepeMeHHas, a Xy, X, « - +, Xy
— pasJIMYHbie WHIUBUAHbLIE MepeMEeHHBIe, TO BbIpa)KeHHE

Siaxa.. x4 |

CTOMT BMecTo 338 A ecJii He BBINOJHEHH CJEAYIOILHEe /Ba YCJIOBHA:
(1) Huxakasi nn-yacte dopmynst A Bupa (b)C, rie b — oTIMUHAs
OT X, X,, + . ., X, CBOOGOJHAS NepeMeHHAst B B, He coep)kuT cBoGOA-
HbIX 339 BxoykpeHudt f; (2) st NPOM3BOJBHON Nn-KU a;, 85, ..., 8,
VHIMBUIHLIX TIEPEMEHHbIX HJIM MHAUBUIHBIX KOHCTAHT (MJM U TeX
M PYTHX, NpuueM He 00sI3aTeNbHO BCEX DPa3JMUHBIX), AJs KOTOPOH
f(a,, a,, ..., a,) umeeT B A TaKoe BXO)K/JeHHE, B KOTOPOM f Bxoaur
B A ¢B000/1HO %39, HUKaKasi I-4acTb GopmyJist B Buna(a,)C, uiu (a,)C,...,
niu (a,)C, He CONEPYKUT CBOGOAHBIX BXOXKIEHUH EPEMEHHBIX Xy, Xy, « - +

.., X, COOTBETCTBeHHO 337, EcC/M >Ke 3TH [iBa YCJIOBUS BBIIOJHEHDI
yKa3aHHOe BbIPa)KeHHe CTOMT BMECTO 339 pesyJsibTaTa 3aMellleHHus] BCeX
Bxo)xnenuit f(a,, a,, ..., a,) B A, B KoTopeix f cBoGOAHO 339, dop-
MYyJIO#

QX ¥g. . . Xn
> a,a,...a,.B ’

NpUYEeM 3TO 3aMellleHHe JO0JDKHO ObiThb OCYLIECTBJIEHO OJXHOBPEMEHHO
JUISt BceX YMOPSIIOYEHHBIX n-OK &,, &y, . . ., 8, HHIAUBUIHLIX TEpEMeH-
HBIX MJIA MHIMBHAHBIX KOHCTAHT (MJIM M TeX W JPYTHX, NPUYEM HE
00513aTeNIbHO BCeX PasiIMuHbIX), A5 KoTophix f(a,, a,, .. ., a,) HMeeT
TaKhe BXO)KaeHus B A, B KoTophix f cBoGojHo.

*352,. Eciu p — NponosuikoHanbHasl NepeMeHHast W ecau - A, To
-SEA

(ITpasuso nodcmarogku 6mecmo npono3UyUOHAALHBIX nepe-
MEHHBIX.)

*352,. Eciu f ecTp n-apHas (QyHKUMOHAJILHASI MepeMeHHad, a X,
Xg, ..., X, — pa3jiMUHbIe WHAUBHJHbIC TepeMeHHbE M €CJIH
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—A, 10 .
it_sgx,,x,,...,xn)Al.

(ITpaguso noOcmaHosKL 6MeCMO N-APHBIX PYHKYUOHAALHBIX
nepemMeHHbIX.)

Horxasameascmeo. JlokasarenbcTBO MmeTaTeopem *352,, *352, ana-
JIOTHYHO JI0Ka3aTeJIbCTBY MeTaTeopeMbl **271.

Msb1 BBOJMM B paccmoTpeHue nm-gopmyny B’, monyuatomylocsi u3
nn-gopmysiel B Tako#t andaBuTHON 3aMeHOM CBSI3aHHBIX W CBOGOJHBIX
MHAUBUJHBIX NepeMeHHbIX NN-GpopmyJisl B, uTo: (i) HUKaKue BXOAsLLHe
B B’ uHMBUJHBIE NTepeMEHHBIE HUTE He BCTPEYAKTCS B aHHOM JI0Ka-
3aresbCTBe NN-GpopmyJsiel A M (ii) ogHA M Ta )Ke MepeMeHHAst MMeeT
B B’ BXO)KJIeHHs1 B IBYX MeCTax TOTAA M TOJbKO TOIrJA, KOrjga B COOT-
BeTCTBYIOIIMX MecTax B B HaxonaTcst BXOXJeHHsi ORHOM M TOH iKe
nepemenHod. Ilycrs y; (i=1, 2, ..., n) — nepemenHasi, Koropas
BXoAuT B B’ BMecTo mepemeHHOH X; B B, a eciu x; He BXoaur B B,
TO NMyCTb Y; — NPOU3BOJIbHASA, 10 TOT0 He BCTpPeyaBlLIasiCsl WHAMBHIHAS
nepemeHHasl.

Met 3amevaem, uto ecnu E sBisieTCs KaKOW-HHUOYIb aKCHOMOH,
BCTpeyalolelicsi B JaHHOM [0KasaTeJIbCTBe NIN-GOpMYJIBl A, TO

Sf;, E I WK Sg}'h ) PRI Yn)E I

(cMOTps MO CJIyyalo) TOXKe SABJISIETCST aKCHOMOIA.

Hanee, nyctb COD, C u D 6yayT COOTBETCTBEHHO ITOCHLIIKAMH
H 3aKJIOYEHHEM B HEKOTODOM INPHMEHEHHHM TpaBUIa MOOYC NOHEHC
B IaHHOM J0Ka3arejibcTBe Nn-¢popmynsl A. Torpa

Sg.coDp|, Spc|, ShD|
HIIN

St ¥e YD D , S{{yl,yﬂ,...,y.)cl’ Sta Yu TR

(CMOTPsi [0 CJyyalo) TaKXKe SIBJSIIOTCS MOCBUIKAMH M 3aKJIOYEHHEM
HEKOTOPOro NPHUMEHEHHs1 NpPaBuJla MOOYC NOHEHC 339,

[lycre panee, € u (b)C — noceIKa K 3aKJIIOUEHUE B HEKOTOPOM
NpuMeHeHHH NpaBuia 0600eHHua B JaHHOM [0Ka3aTesbCTBe NI-¢op-
myset A, Torza :

Sg-Cl, S ()€
U :
Sg}'n Yz,---,Yu)C|’ S§y1,Ys-~--yYu) (‘G)C|
Tar)Ke SIBJAIOTCS IOCBUIKOH M 3aKJI04eHHeM HEKOTOPOro NMpUMeHEeHUs

npasuna 06006menus 339,
Ecnu mostomy B 1aHHOM J0KasaTelbCTBE

A, A, .., A,

Ynpasxcuenun x© § 35 185

nT-OpMY Tet A Mbl 3aMEHHM KaXAYI0 NIl-opuyny As(i = 1,2, ..., m)
Ha ) )
S%' A‘I I 781050 ngyl’ Yes. -5 ¥n) Ai ’ ,

TO MbI TTOJIYUYUM JA0Ka3aTeJbCTBO Hﬂ‘q)opMyﬂbI
' %,Al HIIH S;}(,YhYz,---vYn)Al

(cMoTpst TIO Chiyyaro).
IOns Toro uroful MoJyudTb Tpefyemoe J[0KasaTelbCTBO MM-$op-
MYJIBI

S]I; A] 281078 SfB(xl’ Xgsi oo xn)A ‘

(ecai, KOHEYHO, 9Ta MNM-GopMyJa C CaMoro Hayajia He COBMajaer C A,
yTo jeJsiasio 6bl BCIO Npo6yieMy TPUBHAJIbHOM), MBI MCIOJL3YEM TOJIHKO
YTO HaMeHHOe [0Ka3aTesLCTBO NI-QOPMYIILI

{'}A{ WIK S{}(}’uYau--,Yn)AI

¥l JIONONHsIeM ero Cepueil maroB, B KOTOPBIX TpeOyemble alihaBUTHbIE
3aMeHbl CBSI3aHHBIX HHAMBUIHBIX [lePEeMEHHBIX OCYIUECTBIISAIOTCS € NO-
mompbio *339 um *342 (KaK B J0Ka3aTesbCTBe MeTaTeopeMbl *350),
a TpeGyeMble MOJCTAHOBKHM BMECTO CBOOOIHBIX MHIMBUIHBIX TepeMeH-
HBIX OCYLIeCTBISIIOTCST ¢ momomiblo *301 n *306 (Kak B 10Ka3aTesbCTBe
meraTeopembl *351) 4@, Jlnsa Toro uro0bl BHECTM B 3TOT BONPOC
OTIpe/ieJIEHHOCTh, Mbl MOXXEM YCJIOBUTbCS, YTO BHayaje COBEpIIANTCA
Tpebyemble anpaBUTHbIE 3aMEHBbl CBSI3aHHBIX MEPEMEHHBIX B andaBut-
HOM IOpSiIKe 3aMEHsIeMBIX MepeMEHHBbIX, a MJIs Ka)K10# nepemeHHOH
B NOpPsiKe MOSIBJEHMs] CJieBa HaNpaBo BXOXKueHuil nn-gopmyini B';
3aTeM CoBepllaloTcsi TpeGyemble MOJCTAHOBKU B ajiaBUTHOM IOpSiIKe
NoJJIe)KallluX 3aMeHe MepeMeHHBIX.

OTUM 3aBepIUAETCS JOKA3aTeNbCTBO MeTaTeopeM *352,, *352,,
33 MCKJIIOYEHMEM JIMIIb TOTO0, YTO JJIsi BOSMO)KHOCTHM MCIIOJIb30BaHMS
3THX MeTaTeOpeM B KauecTBe TPOM3BOJHBIX NMPaBMJ BhIBOAA He00X0-
JAMMO SIBHO YKas3aTb MOPSANOK BHIOOpa WHAMBHUIHBIX IlepeMEHHBIX
nn-popmyabl B’ ¥ MHAMBHIHBIX NEPEMEHHBIX ¥y, ¥s, - - - ¥n MBI Clie-
JiaeM 3T0 cienylowum o6pa3om. Buauasne GepyTcsl pasjuMyHble HHIH-
BU/IHble IlepeMeHHble B3 B B MOpsiiKe MX NMePBBIX BXOXKAeHUH B B u
IOCJIe ITOr0 OCTAKLMecsi (eCJM TAKOBble OKaXKYTCS) MepeMeHHbie U3
Xy, X5, « . ., X, B UX Topsiike. Ka)K1oM U3 HUX npunuceiBaercsi (B B
WK cpenu Yy, Vo, - - -, Y.) NI€pBasi B ajipaBUTHOM MOpPSJKE MepeMeH-
HBIX NepeMeHHasi, KOTOpasi He BCTpeuaeTCsl HMIAe B JAHHOM JIOKa-
3aTenbCTBe NMi-GopMyssl A M He GbUla 10 9TOTO Y)Ke NpHUIucaHa 34D,

VYnpaxnenns K § 35

35.0. B kakoit mepe mMo)kHO B *350 ocnabuTs Tpe6opaHue, yTo6H a
He 6bii10 cBoGoaHo B N, a b He Bxoxuio B N, (1) ecyiu ocranbHast 4acTh
METaTeopeMbl 0CTaeTcsl HeWsMeHHOH u (2) ecim Bmecto SjN| mcnons-



186 I'a. 111. Pyuxyuonaasvroe ucuucaenue 7-20 nopadxa

3yeTcst pe3yJibTaT MNOACTAHOBKHM b BMeCTO CBSI3aHHEIX BXO)KIeHHUit a
BN? :

35.1. B Ka)KaoM M3 CIeAyILIMX CIy4YaeB BHIDMLIUTE pe3yJbTaT
YKa3aHHOH NOACTAHOBKH:

(1) S 9.5 6, 1 @0 0) FO, %) D @) F(x, 1) .

@ Stk w () Fx) D FO)).

(3) S 2 ow Fix, D @) F, 9.

@ SES Y. F(x, y) Dy (@) F(x, 9.

®) SEE Yo w e, 0 FO, 2 D: 6, 1) D, FO, 9D () Gz M.

©6) SFE 20 vy ) F@ %) v 0) F(y, 2D F(z, 2).

35.2. [ns Toro uro6bl y0eauTHCS B HEBOSMO)KHOCTH OTKa3aThCs
oT ycoosuit (1) u (2), Gurypupyoimux B onpejeieHun 0603HaueHuUs

ngx Xpy- . -,Xn)A I’

NOKa)XUTe Ha Npumepax, uto *352, mepecrano Obl OLITL BepHBIM,
eciu 6bl Kaxoe-HMGYab 3 yciosuit (1) unm (2) 6bio omyineHo.

36. Teopema neayKuud. Mbl Tenepb JOKa)KeM meopemy Oe0yKyuu
AN ucuucienus F!, aHanoruyHyro TeopeMme AEAYyKLMH MJIst TIPONO3HU-
LMOHaJIbHOr0 McuucieHus (cp. § 13). .

IouATue sapuanma HeKOTOPOH NN-GOpPMYJNbl, BBeleHHOe B § 13
AJst cucTeMbl Py, MOXXHO ecTecTBeHHBIM 00pa3oM pacnpoCTpaHUThL Ha
nn-popmysl ucyucienuss F! unu Rpyrux GopMyJMpOBOK (QYHKLHO-
HaJbHOTO HCYMCJIEHHS] IepBOro Mopsiika. A wuMeHHo, BapuaHT B’
Hekoropoll nn-¢popmyJsl B oTnuyaercss oT B ToNBKO Tako# andapur-
HOW 3aMeHOH BCEBO3MO)KHBIX IepeMeHHBIX NMN-popmyisl B (cBs3aH-
HHIX MJM CBOOOJHBIX, MHAMBHIHBIX, NPOIO3ULNOHANLHEIX UJM QYHK-
LIMOHAJIbHBIX), UTO OJHA M Ta >Ke NepeMeHHasi BCTPeyaeTcsl Ha IBYX
MecTax nn-¢popmyJinl B’ Torjga u ToJILKO TOrja, KOrjaa Ha COOTBeTCTBYI0-
IUX MecTax B Mmi-popmyse B Taroke crour oaHa mepemenHas. Yro
KacaeTCsl TeOpeMEl JeayKUuH 1151 ucuucieHus Fl) To Ham JOCTaTouHO
3aMeTHTb, YTO BAPDHAHT BCAKOH aKCHOMBI TAK)Ke SIBJISIETCA aKCHOMOIL.
OnHaKo B IpYTUX Cayyasix, KaK, HanpuMep, B cJiyuae BBOAMMOH B § 40
GOpMyIMpOBKH (YHKLUMOHAJILHOIO HCYMCIIEHHS TepBOTO MOPSIAKa,
3TO Y>Ke He OyaeT MMeTh MecTa, ¥ B TAKHUX CJIyyasX NOHATHe BapHaHTa
AOJDKHO MIpPaTh B HalleM HCIOJb30BAHHM TEOPEMBI JEAYKLMH POJb,
aHaJIOTMYHYI0 TOM, KOTOPYIO 3TO NMOHATHe Mrpaio B § 13.

Koneunas nocnenosarencHocts nn-popmyn By, B, ..., B, ucun-
cnenust F! HasbiBaeTcst Jokasamenvcmeom u3 eunomes A, A,,..., A,

36. Teopema Oedyxyuu 187

ecnu s Kakgoro i: aumbo (1) B; ssaserca ogHo# u3 nn-hopmyn
A, A,, ... A, nu6o (2) B; siBnsieTcst akcuomoi; 6o (3)B; monyvaercs
cornacHo *300 w3 Gonbuoi mochiiKu B; u manoil mocwinku B, rae
j < i, k < i; 6o (4) B; monyuaetcs coraacHo *301 (npaBnnouoﬁoG-
ienus) W3 nocsitku By, rae j < i M rfie nepemMeHHas, o KOTOpOH npo-
BOAMTCS 060GUeH e, He BXOAMT B KauecTBe CBOGOMNHOM MepeMeHHOH
BA, A, ..., A, mbo (5) B; nonyyaercs andaBHTHOH 3ameHOH nepe-
MEHHBIX B COOTBETCTBHH ¢ ¥350 342 u3 mocwinku Bj, rae j < i; nubo (6)
B; nontyuaercsi cornacHo * 351242 ¢ omMo1ib1o OACTAaHOBKH B nocuuIKy B;,
rae j< i ¥ Ile 3aMeHsieMasl [lepeMEeHHast & He BXOJUT B KauecCTBe
cBoGOHOM mepemeHHOH B A;, A,, ..., Ay ymbo (7) B; noxyyaercs
COTIACHO *352 32 ¢ [OMOLIbI0 TOJCTaHOBKH B MOCHUIKY By, rae j < i
W TIe 3aMeHsieMasl epeMeHHasi p WK 1 He BXOIUT B KayecTBe CBOGO-
HOMt mepemeHHOW B A,, A,, ..., A, :

Taxasi KOHEUHasl TOCJefl0BATENbHOCTb NN-GopMmyJ1, B KOTOpO# By,
ABJsieTcst TociefHe# nm-popmynol, HaswBaercs, Gonee MOAPOGHO,
J0Kas3aTebCTBOM nn-gopmyast B, u3 runores AL A, .., A UM
HCIIONb3yeM (CHHTaKCHUYecKoe) 0Go3HaueHue

A, A, ..., A, B,

B KauecTBe 0603HAUEHHS TOT0, UTO CYILECTBYET JI0Ka3aTeNbCTBO NM-dop-
myssl B, u3 runotes Ay, A, ..., A,

Tpu 5ToM He MCKJIoYaeTcst YacTHbIM cnyyait n = 0. Beuny mynx-
10B (5), (6) M (7) MpeAbAyilero onpeaeieHusi, N0Ka3aTeJbCTBO H3
ycTOro Kjacca FMIOTe3 — He TO JKe camoe, UTO NPOCTO J0Ka3a-
TenbeTBO. TeM He MeHee, Mbl Oyaem B JaJibHeHlieM HCIOJIbL30BATh
3HaK  B,, Kak B cmeicyie § 30, o603Hauas UM, YTO CYIMECTBYET J0Ka-
3aTeNbCTBO paccMaTpuBaeMoil MM-QpopMyJiBl, TaK U B CMbICJIe HACTOs-
mero naparpada, ans o6o3HaueHHss TOro, 4TO CYLIECTBYET €€ J0Ka-
3aTeJIbCTBO M3 MYCTOro KJjacca rumoTe3. [Ipu arom Mbl Gynem moJa-
ratbcst Ha To, uro *350—*352 Bcerga mapyT HaM BO3MO)KHOCTD
(3bdexTUBHO) MOJYYMTH A0KA3ATEJILCTBO BCSIKOH NI-(GOPMY JIbI, 11411;1
KOTOpOl M3BECTHO [0Ka3aTeNbCTBO M3 MyCTOro Kjiacca THIIOTES 343,

#360. Ecnu Ay, A,, ..., A, =B, 10 Aj, A,, .., Ay, A,DB.
(Teopema Oedykyuu.)
JTokasameascmso. Tycts By, B,, ..., B, — /10Ka3aTeJbCTBO

nn-hpopmynsl B u3 runotes A, A,, . . ., A, (TaK uto By, cosnanaer c B).
BBeneM B paccMOTpeHHe KOHEUHYIO II0CJe0BaTesIbHOCTD nn-hopmyn
A, DB, A, DB, ..., A, DB, Mh noxaxeM, KaKk BCTaBUTb B 3Ty
II0C/Ie0BATEILHOCT KOHEYHOe UHMCIO AOMOJHHTENBHBIX M-GopMYI
TaKkuM 00pa3oM, 4TOOBl MOJNYYMBLIAACA MOCIEA0BATENBHOCTD Ontnia
J0Ka3aTeIbcTBOM nn-Gopmynsl A, DBy, T. e. A, DB, u3 runores
Al’ A2, ¢ ..y A'l—l'

PaccMoTpuM HekoTOpywo uacTHyi mn-Gopmyny A, DB;, u ecin
i> 1, To mpepmosoXum, yro mepex A, DB;; Bce HeobXoaMMbIe
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Nn-GpOpMyJIEl Y)Ke BCTaBJeHbl. MOIyT BCTPeTUTHCS CJIEAyIOINMe BOCEMb
CJIyyaes: :

Cnyuait la: B; ectb A,. Torna A, DB; ectb A, DA,, T. e. aBis-
€TCs OACTaHOBKOBBLIM YaCTHBIM Clyyaem TaBToJIOTMK p D p. [Toaromy
BcTaBJisieM nepen A, DB, Te nn-gpopmyJsl, KOTopble obpasyior ee
AOKa3aTeJIbCTBO II0 METOAY, MCHNOJL30BAaHHOMY IIPU [JOKAa3aTeslbCTBe
*311. (Tlpu 3TOM He NPOMBBOXMTCS HMKAKHX NOJCTAHOBOK HJIH 0600~
IIeHH.)

Cnyuvait 1b: B; ectb onna u3 nn-gpopmyn A,, A,, ..., A,_,, CKaXKem
A,. Torza A, D _ A DB; fABJsieTcs YaCTHHIM CJIyYaeM aKCHOMHOM
cxembl *302 u, cieg0BaTeIbHO, AKCHOMOIA. ITosTomy BcTaBisieM mepen
A, DB; nBe nn-gpopmynsi A, D A, DB; uA,, u3Kotoprx A, DB;
nosyuaercss ¢ nomowbio *300 (Mo0yc nowenc).

Cayuait 2: B; sBnsiercs axcuomoit. Tornma B;D_ A,DB,; sBis-
€TCs1 YaCTHBIM ClydaeM aKCHOMHOM cxembl *302 u, cJjexoBaTesbHO,
axcuomoit. Tlosromy BcTaBnsiem mepen A, DB; e nn-gopmyJs
B:D_A,DB; u B, Koropsie 06e SBISAOTCS aKCUOMAMH M H3 KOTO-
poix A, D B; cnenyer no modyc nonernc.

Cayuait 3: B; monyuaercst cOrjiacHO Modyc noHeHc u3 GOJIbLIOH
nocsUIKK B; u manoit nocwinku By, roe j < i, k < i. Toraa B; umeer
Bup B, D B;. Tloaromy BcraBisiem mepen A, D B; chavana nn-gop-
myny A, DB;D_ A, DB, D A, DB, (kotopas sBisercss yacr-
HBIM CJly4aeM aKCHOMHOM cxeMmil *303 u, cienoBaTesbHO, aKCHOMOH),
a satem nn-gopmyny A,DB,D_A,DB (koropas cama MoKer
OBITb MOJIyueHa C MOMOMIBIO MOOYC NOHEHC W U3 KOTOPOH 3aTeM MOYKET
OLITE TONTYYeHA C MOMOWIbIO MOOYC noHeHc W Tm-Gopmyna A, DB,
TaK KaK He00Xo/lumble MaJble nocbuk A, D B; u A, DB, HaxoxsTtcs
B uncie nn-GopmyJ, y)Ke HMMEIIMXCS B CO3JaBaeMOR IOCJefoBa-
TeJILHOCTH).

Cnyuait 4: B; nosyyeHo no npaBuny 06OGLIEHHS U3 TOCHLUIKK B,
rie j < i. Torna B; umeer Bux (a)B;, rie a ecTb HHAMBUIHAS nepemeH-
Hasl, He BXOJsillasi B KauecTBe CBOOOHOM epeMeHHON B A, A,, .. ., A ..
CHauana BcTaBnisiem mepex A,DB; nn-gopmynry A D, B,D_A,
DB (TaK Kak a He siBisAeTCA CBOGOAHON NepeMeHHOM B A, 319 g
OHa SIBJISIETCSl YACTHBIM CNydaeM *305 u, cliefoBaTesbHO, aKCHOMOH), a
sarem nn-¢opmyny A, D, B; (KoTopasi cama MoKeT GbiTb 10Ty ueHa ¢ 11o-
MowbIo 06061eHus U3 npeaulecTByomel nn-gopmynsl A, DB;, yxe
MMEIOWEHCS B CO3aBaeMON MOCIEN0BATENLHOCTH 9 1 U3 KOTOPOH
3aTeM C TOMOIULIO MOOYC NOHEHC MOXKHO MOJNYYMTb NIN-popMyy
A,DB).

Cayuait 5: B; momyyaercsi corslacHo *350 mpu momomiu andasur-
HO 3aMeHbI CBSI3aHHOM MepeMeHHOH U3 MOCHUKHU B;, roie j < i. B aTom
ciyvae A, DB, nomyuaercs us A, D B; cootBercTByIOmMEH andaBur-
HOM 3aMeHO# CBSI3aHHOW HepeMeHHOIA.

Cayuait 6: B; nosyyaercst cornacHo *351 ¢ MOMOILBIO MOACTAHOBKH
B MOCEUIKY Bj, rile / <{i u rje samensemasi (MHAMBH[HAs) IepeMeH-

36. Teopema dedyxyuu 189

Has He BXOAMT B KauecCTBe CBOOOXHON NepeMeHHOU B A,, A,, ..., A,
B arom ciyyae met noiaydaem A, DB; us A, D B; c nomowpo TOR
JKe caMoifl MOACTaHOBKH 345,

Cnyyait 7. B; nonyuaercst cornacHo *352 ¢ nomouibio mojcTaHOBKH
B NOCBUIKY B;, rae j < i ¥ rae 3amensiemas (MPONO3uLMOHANbHAS MK
¢yHKUMOHAJIbHASA) TepeMeHHasi He BXOAUT B KayecTBe CBOGOJHOM
nepemeHHod B Ay, A,, ..., A,. B 9TOM ciyuae mul moayyaem A, DB;
u3 A, D B; ¢ nomombio Toi )Ke camoil NOACTAHOBKH 345,

IJTHM 3aBepliaeTcsl 0Ka3aTesIbCTBO TeOpeMbl ey KUK, B KayecTBe
YacTHOro ciyyas ajas n = 1 Mbl nojyyaem CJIeACTBHe:

*361. Ecou A B, 10 FADB.

B panpHediiiem npu RoKasaTesNbCTBE TEOPEM MJIM TEOPEMHBIX CXeM
MBI 4acTo 0yAeM M0Jb30BaThCsl TeOpeMOH feAyKUuM B KayecTBe IpO-
M3BOIHOTO NpaBHJia BHIBOJA. B 3TOM OTHOLIEHMM CYIECTBEHHO, UTO
JNaHHOE HaMM JI0Ka3aTeJhCTBO 9STOH Teopembl 3ddexTHBHO 349, Mbl
HPe0CTaBIISIEM YUTATETI0 CAMOMY YOeauThCsl B TOM, UTO 3TO TaK, MOJy-
YMB KOHKpETHOE YacTHOe M0Ka3aTeJbcTBO Hn-popmysnl A, DA,
¢ momoulsio ciyvas la.

Cnenylomue MeTareopembl, *362 u *363 347, rtarkKe HeoOXo-
AHMBI B CBSI3K C MCII0JIb30BAHUEM TEOPEMBI ey KLIMH B KauecTBe IPOu3-
BOIHOro npaBsuja BhBoAa. Oco0eHHO yacTo Mbl OyleM MOJIYaIMBO
HCI0J1b30BaTh *363 349,

* 362. Ecnu Besikast nn-dopmyia, Kotopast XoTs 66 OfHH pa3 BCTpe-
yaeTcs cpeau nm-gopmya A,, A,, ..., A, BCTpeuaeTcsl TarKe
xoTs OBl 0w pas cpean nn-gpopmyn Cy, C,, ..., C. # ecnu A,
A, ..,A B, 10C,C, ...,C B.

Hoxasamenscmeo. Ilyctb a;, a, ..., a, — TMOJHBIA NepeyeHb
TaKUX IMePeMEHHBIX BCeX BHMAOB (WHAMBHIHBIX, IPONOSHLKMOHAJILHBIX,
$yHKUMOHATILHBIX), KOTOpBbie BCTpeYaroTCsi B KayecTBe CBOGOIHBIX
nepemenHuix B C;, C;, .. ., C,, HO He BCcTpeyaloTCsl B KayecTBe CBOOOA-
HBIX MepeMeHHBIX B Ay, A,, ..., A, (XOTS B KauecTBe CBA3aHHBIX Mepe-
MEHHBIX HEKOTOphle 3 HHUX, ObLITh MOYKET, i BCTPeYalTcs B A,, A,, . ..
.+, Ay). Torga nansoe jokasaTesbCTBO Nn-Gopmynsi B u3 rumores
A, A, ..., A, MOXKET He SIBJIATLCSI BMeCTe C TeM JI0Ka3aTeJbCTBOM
nn-gopmynsl B u3 runores C,, C,, ..., C, TOJbKO BCJIEACTBHE TOTO,
YTO0 B HeM IPOM3BOAMJIOCHL 0606ImeHne N0 Kakoi-nub6o nepeMeHHOH U3
YHucia a,, a,, ..., &; WK )Ke NOACTAHOBKA BMECTO OJHOK M3 ITHX nepe-
MeHHbIX. TlycTb mosromy ¢, ¢€,, ..., ¢, OYAyT OTJHUYHBIMM APYT OT
Apyra nepeMeHHbMH, He Bxoasmumu HE B C,, C,, . . ., C,, HU B 1aHHOe
AOKa3aTejbCTBO NH-QOpMYNIHl B U3 runores A,, A,, ..., A, K TaKUMH,
YTO €; NPHUHAJANEKUT K TOMy >Ke THIY NePeMeHHBbIX (MHAMBUIHBIX,
NPONO3HIMOHAJILHBIX, CHUHTYJSPHBHX QYHKUMOHANBHBIX, OWHAapHBIX
(GYHKUHOHATBHBIX H T. [I.), UTO M &, €, NPHHAJIEXKUT K TOMY JKe THUIY
NepeMeHHLIX, YTO M &, €3 NPHHAMJIEKUT K TOMY IKe THIY HepeMeH-
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HBIX, UTO U 8, W T. A. 3aMEHUM MOBCIOy B JaHHOM JIOKa3aTeJIbCTBE
nn-popmyiel B u3 runores A;, A,, ..., A, mepemMeHHbIE &y, &y, .. ., &,
Ha NepeMeHHBIE C,, €y, . . ., C; COOTBETCTBEHHO. B pe3yJibraTe Mbl OJY-
yaeMm JOKa3aTeNbCTBO NIN-GOpMYJIbI
St B

u3 runotes D, D,, ..., D,, rne D;, D,, ..., D, ormmualres ot Cy,
C,, ..., C. cooTBercTBEHHO camoe GoJibliee HEKOTOPOH anpaBUTHOH
3aMeHOH CBSI3aHHBIX NEPEeMEeHHbIX. ITO N0KA3aTeNbCTBO NpeBpaIaeTCs
B I0Ka3aTeJibCcTBO mi-popmynsl B us rumores Dy, D,, ..., D, nyTem
n0GaBJIeHHs], €CM HY)KHO, K ero KOHLY CepuH ajiaBUTHBIX 3aMeH
CBSISAHHBIX NEPEMEHHBIX X MOJCTaHOBOK [corniacHo myHkraM (5), (6)
1 (7) onpefeneHus [OKa3aTe/bCTBa M3 rurores]. HakoHew, Mbl NOJY-
yaem 0Ka3aTeNbCTBO Nn-popmyJsl B us runores €, C,, . . ., C,, nobas-
JI5is, €CJIM HY)KHO, ISl Pa3nuYHbIX { NN-GopmyJbl, obpasylouiue KoKa-
3aTeJbCTBO nn-gopmyssl D; u3 C; ¢ momoumpio andaBUTHLIX 3aMeH
CBSI3aHHBIX TePEeMEHHBIX.

Ina Toro yro6el 3TOH MeTaTeopeMOi MOXKHO OBbLJIO NMOJIBL30BATHCSA
KaK NPOM3BOJHEIM NPAaBUJIOM BbIBOJA, HEOGXOIMMO YTOUHHTH HEKOTO-
pBle MecTa OmMCaHHOro HocrpoeHus. Hanpumep, 10MKHbL GbITh AaHBI
YeTKHe YKa3aHUsl OTHOCHTENBHO BEIOOpA MEpPEMEHHBIX €, Cp, ..., €;
AeNlaol{e 3TOT BHIOOP OJHO3HAYHBIM. [leTayin 3TOro yTOUHEHHS Oue-
BH/(HBl, HO TPOMO3JAKH M MOI'YT OBITH NPENOCTaBJIeHbl UMTATEJNIo 349,

[Tonaras B *362 n = 0, nosyyaeM B KauecTBe CJICACTBUS:

*363. Ecta B, 10 €}, Cy, ..., C, FB.

[MepexoauM K JOKa3aTeNbCTBY HECKOJbKHX NPOU3BOAHBIX MpPaBHJI
(*366—*369), oOyeryamilux HCMONL30BaHHE KBAHTOPA CYLIeCTBO-
BaHHUs B CBSI3M C TeopeMmoif nenykuuu. [IpexsapuTenbHO ¢ MOMOLILIO
TeOpeMbl NeNyKLUHMH KaK MPOM3BOAHOIO MpPaBUia BHIBOJA Mbl JOKaXKeEM
ABe TeopemMHbie cxembl (*364, *365).

*364. FB>D,AD _ (Ja)BDA, ecnu a He cBobojHO B A.
ﬂoxaaame/zbc_meo. Mo *306, B>, A FBDA.
CnenoBatesibHO, B cuay P, umeem BD,A - ~A D ~B.

CrenoBatensHo, B CHJy npaBuna o6o6menusi, BD, A |-
~ A D~ B 350,

CnenopatenpHo, no *305, BD, A -~ AD (a) ~B.

CnenoBarenbHo, B cuay P, umeem BD, A -~ (a)~BDA.
ITocne aToro mucnoib3yem TeopeMy AefyKUUH.

*365. - AD,B>D_(3a) A (3a)B.
Hoxazameascmeo. Tlo *306, AD,B -ADB.
CnenoBarenbHo, B cuy P, AD,B - ~BD~ A,
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C7ef10BaTeNbHO, B cuny mnpaBuna o6obwenuss, AD,B |~
~BD, ~ A 30,

CrnepoBarenbHo, mo *333, AD,B |- (a) ~B D (a) ~ A.
CnenoBaresnbho, B cuny P, AD,B -~ (@)~ AD~ (a)~

B. .
IMocyie 3TOro UCHONBL3YEM TEOPEMY MENYKLKH.
*366. Ecim A;, Ay, ..., A, B u eciu a ecTb UHAMBMAHAS Nepe-

MeHHasi, He siBisiolasicst cBo0OHOM NepeMeHHO) B Ay, A,, . ..
s Ay, B, TO A, A, ..., A, _,, (Ja)A, |-B3Y,

Jloxasameascmeo. B cuny Teopembl HeAyKUUH,
Ay, A, .., A A DB
Otciona, o6ofmas Mo a U UCTNoAbL3ysa 3arem *364, MB MOJyYaeM .
A, A,..,A _;-(3a)A, DB.
CnepnoBateibHO, IO MOOyC nOHEHC,
A, A, .., A _,, (3a)A, B

*367. Ecnm A,, A,, ..., A, |-B ¥ & ecTb MHAUBHJHAS IepeMeHHas,
He sIBNIsiIOMIasica cBoOONHOK B A;, Ay, ..., A, TO A, A, ...
<., A,_;, (3@)A, |- (3a)B.

- Hoxasameasemeo. J10Ka3blBaeTCs TaK e, KaK U *366, HO BMeCTO
*364 ucrnosnbdyercs: *365.

* 368. Ecin Ay, Ay, ..., A, B ¥ a ectb UHAUBH]HASA NepeMeHHasA,
He siBAsioliasicss cBoGOAHOK B Ay, A,, ..., A,_,, B, To A,,
Az: M ] An—r’ (ana) An—r+1 An—r+2 s An I— B

Hokasameascmeo. B cuny P,
Al’ Azr ] An-—r! An—r+1r An—r+2 ..-A B.
Orciona, ucnonb3ys *366, mosaydyaem Tpebyemoe.

*369. Ecim A;, Ay, ..., A, B u a ectb uHAMBUHAS NepEMEHHAs,
He ABJsIoOmAsicss CBOGOAHOW B Ay, Ay, .., A,_, TOA Ay, ...
i/ An—-r’ (38) [ ] An—r +1 An—-r+2 b An |— (ga) B.

Joxaszamenscmeo NPOBOJUTCS TaK JKe, KaK U ans *368, HO BMeCTO
*366 ucnonnayercsa *367.

37. MyamsnocTs. Kak u B§ 16, MBI HauMHaeM NPUMEHATH NpoLiece
Ayanu3auuu He K NI-GpopmyiiaMm, a K BHIpa)KEHHSIM, KOTOpPbE B COOT-
EETCTBUH C HEKOTOPBIMH OMNpeJeSIeHUsIMH SIBJISIOTCSI COKPallleHUSIMH
nn-gpopmys. A ¥MMeHHO, Mbl JIONIyCKaeM COKpallleHusl B COOTBETCTBUH
¢ D3—11 u D14, Ho He JomyCKaeM COKpAllleHMH HH B COOTBETCTBHH
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¢ JpYTHMH oONpejeNeHHsIMU-CXeMamu 3%, HU C IOMOIUBIO ONyCKaHUS

cxoOoK. s Takoro BBIDA)KEHUSA MBI [10JIy4YaeM ()ya/lbnoe K HEMY BbIpa-

JKeHue, Uk €ro Oya/z, OJHOBPEMEHHO B3aUMHO 3aMeHsist ApYyT ApYIrom :

3JIEeMEHTBl Ka)KAOH M3 clepywmux Hap CBSA30K M KBAaHTOPOB (Uily,
TOYHEE, KAKAYIO U3 CJIeYIIIUX Nap CUMBOJIOB): 2 U CE, AU3BIOHKUMS
¥ KOHBIOHKUESA, = u g, C u P, v u |, V u 3 nosciony, e OHH
BCTPeYaloTCA.

Ecnn umeercst nn-gpopmyJiia ucuucienuss F!, TO Mbl CJEYIOUIMM .
06pasom MojlyuaeM HEKOTOpBIH ee 0yaa: BHayaJse BHIIUCHIBAEM KaKoe-
Ju6o BhIpa)KeHHe, SIBIsAIOLIeeCs ee COKpallleHHeM YKa3aHHOr0 BHAA, .

3aTeM JyaJiu3upyeMm 3TO BhIpa)KeHue U, HaKOHEL, 3alIMChIBAEM HII-(bOp- 3

MyJly, COKpameHHueMm KOTOpOﬁ SIBJIAETCSI MOJIYUEHHOE BbIpa)KeHue.

B yacTHOCTH, poJib BhIpaXKeHUSs], ABJISIOUEr0CdA COKpalleHueM HCXon-

HOH TH-QOPMYJIbI, MOXKET MIpaTh caMa 9Ta NI-(OpMyJa, U B STOM

cilyyae MBI TMOJy4YaeM ee 24a6Hbl 0yaa.

W3 D3—11 u D14 BugHo, uyTto Jmobble JBa Jyajla HEKOTOpOH

nn-POPMYJIbl MOT'YT OBITh Mpeo6pasoBaHsl APYT B APyra ¢ MNOMOLIbIO °

CepHM IIAroB, KaXXAb U3 KOTOPHIX COCTOUT JIMGO B 3aMeHe NHI-YaCTH
BUa ~ ~ N Ha N, 60 B 3ameHe nn-yacTi Buga N Ha ~ ~ N (T. €.,
KaK MOXXHO BLIPa3uThCsl, B CHATMM MM B /00aBJeHMH JBOHHOTO
orpuuanusi). CiexoparesnbHo, BBHAY P u *341:

*370. Eciu B u C sBisiorcs fyanamu nn-gopmyist A, o B =C.

Jins Toro yroGbl NOKasaTh JJs MCYHMCHeHus F' mpuHIuMI Jayansb-
HOCTH, aHaNOTMuHblil MeTareopeme *161, Mbl 10JDKHBI [10Ka3aTh, YTO
oTpuuanue moforo xyaja BCAKOH aKcuOMbl ucuucieHusi 1 sapisercst
TeopeMoii mcumcneHust F! M UTO €CJIM Mbl B KaKOM-HUOYAb NpaBuiie
BbIBOZA MCUMCJIeHMsi F! 3aMeHMM IOCHUIKM M 3aKJIIOUeHHe Ha OTpHLa-
HHUSI MX 1yajioB, TO IoJyyajolueecsi IPaBUJIO sIBJISAETCA NPOU3BOLHBIM
IpaBHJIOM BHIBOAA B Mcuncienuu Fl. M3 aToro Gyner TOrna ciefoBarh,
YTO OTPMLAHME AyaNia BCSIKON Teopembl ucuucienust F! Bcerpa spis-
eTcsl Teopemoit mcuucnenusi FL

Haunem ¢ npaBuJ BeBOJa M paccmoTpuMm BHauaje *300. 3mech
nochlIKamMu siBsioTes A B u A, saximouenuem — B. Tlycrs A
sBnsieTcs: gyasiom nm-gopmynst A, a B, — nyanom nm-gopmyns B.
Torza OoXHMM M3 ayajoB nm-popmynst A DB sasnserca A, cEB,.
Eciu ~ A, B, u -~ A, 10 -~ B, B cuny P. CrenoBarenn-
HO, B cuJy *370 u P, ecyi oTpuLianue Kakoro-iubo ayana nn-gopmyibl
ADB u orpunanue Kakoro-nu6o ayana nn-Gopmyisl A SIBISIOTCS
TEOpeMaMH, TO OTPULAHKE BCAKOTO Ayana mn-Gopmyisl B Taioke ectb
Teopema.

Auanoruuso pacemorpum *301. TTochUIKOHR siBJsieTcst A, a 3aKJIo-
yenuem — (a)A. U3 ~ A,, OTpHLAHUS KAKOro-nubo Ayana nn-¢popmy-
76l A, MBI MOYKEM TOJIyUuTh BHauase () ~ A, ¢ nomomsio *301, a ysxe
orciofia ~(3a) A, ¢ nomomblo *338 u P. 310 OTpULAaHUE OAHOTO U3

37. Ayaavtocmb 193

AYyanoB 3aKJIIOYeHHUs], U3 KOTOPOTr0 OTPHLlaHKe BCSIKOIO IPyroro ayana
3aKJIIOYEHHsT ToJyyaeTcsi ¢ nomombio *¥370 u P.

O0pamasch K aKCHOMaM, Mbl BUIUM, 4TO OJMH M3 AyasloB KaKoi-
b0 aKCHOMBI, sBIsOUleiics YAcTHBIM CJIy4aeM AKCHOMHOHN CXeMBl
*302, *303 unu *304, H0/HDKeH MMETb COOTBETCTBEHHO ONUH K3 BHJOB
(rme Ay, By, €, — nyans nn-gpopmyn A, B, C cooTBeTCTBeHHO):

A1¢.B1¢A1;
AdB,agCld, AdB d. AGC;
~A G ~B, g B A,

A orpuuaHue Ka)Kaod TakoH NI-QopMY bl SIBJISIETCS, KAK JIETKO BUJETD,
N0/ICTAHOBKOBBIM UaCTHBIM CJTyyaeM HEKOTOPOi TaBTOJIOTUU U MI0ITOMY,
B cuiy *311, Teopemoit. M3 aroro, B cuny *370 u P, ciaexyer, uto
TeOpeMOH sIBJISETCS M OTPHLAHMUE BCAKOr0o APYIoro ayaja Toil jxe
aKCHOMEIL.

B ciyyae aKcuOMBI, SIBIsiIOLIeHicsi YaCTHBIM CJIyYaeM aKCUOMHON
cxembl *306, 0qMH U3 ee [JyasoB UMeeT BMJ

(3a) A,k 50A,,

rje a — MHAUBHIHAS MepeMeHHasi, b — UHIUBUIHASL TepeMeHHast
WM HHIAMBMJHAsi KOHCTAHTa M HMKaKoe CcBoOOJHOE BXOXjeHue &
B A, He HaxoauTcs B mn-yacty Buja (b)C nn-gpopmynsl A, 359, Us * 330
u P ciemyer, yTO OTpULaHMe ITOr0 €CTb TeopeMma. ClIe0BATEJbHO,
B cuay *370 u P, Teopemoit siBisieTCst U OTPUIlaHME BCSKOr0 JPyroro

~ Ayajia 9TO# aKCHOMBI.

J1nst Toro yTo0BI 10KA3aTh, YTO OTPULIAHKE BCSKOTO Ayalla aKCHOMEI,
AIBJIAIONIEHCS] YacTHBIM ciiyyaeM cxembl *305, sABisieTcst Teopemo,
HaM HY)XHa JMIUb CJelylollast TeOpeMHas CXeMa HCYMCIeHHsa [l

*371. FAc (3a)B>D (3a) AEB, ecnu a He cBobonHo B A.
Hokasameavcmeo. B cuny P, umeem WBD A=~~~ BDA.

CnenoBarensHo, no *364 u *342, |-(a)~~[BDA|D,
(3a)BD A.
3areM MCHONbL3YeTCsl 3aKOH KOHTpamosuuuu (T 223).

Mpnl noxasasy, TakuM 06pa3oM, 4TO AJISL BCAKOH aKCHOMBI HCUHC-
Jenusi F! oTpuuaHue BCAKOTO ee fyania sIBJISETCA TeOpeMoi mcyucIie-
Hus1 F! ¥ yro mpaBMJa BbIBOAA MCYMCHeHUs1 F! COXpaHAWT 3T0 CBO¥H-
ctBo. CremoBaTenbHO, 3TUM cBOHcTBOM o00Jajaer Ka)kiaas Teopema
HcunciaeHus F1, T. e.

*372. Ecou - A u ecnu A, siBasieTcss pyanom nn-gopmysinl A, TO
|-~ A,. (ITpunyun dyassrocmu.)

Kak u B § 16, Mb nosyyaem ¢ nomoiubio P B KauecTBe CJie[CTBUHI
ABa CneyuanbHHIX npuxyuna 0yaabHocmu:

13 2007
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*373. Ecnu|-A DB u ecnn A, uB, — nyanst nn-gopmyn A u B coor-
BeTCTBEHHO, TO | B; DA,.

[Cneyuanvheudi npunyun OyassHocmu 048 (MamepuanbHoil)

- umnauxayuu.)

*374. Ecnu HFA=B u eciu A; u B, — nyans nn-gopmyn A u B

COOTBETCTBEHHO, TO | A, =B,.
[Creyuassnoili npunyun OyaasHocmu 043 (MamepuansHoli)
aKeueaseHmuocmu. |

Mub OGynem Ha3biBaTb 0Ya/0M TEOPEMHOH CXeMBI HMJIM aKCHOMHOM
cxembl ucuncnenusa F! cnenyromee: (1) eciu cxema MMEET BHA MMIJIK-
KalluM, TO TEOPEMHYIO CXEMY, MOJyueHHYI0 U3 Hee mno *373; (2) ecnu
CXeMa MMEeT BUJ 3KBUBAJIEHTHOCTH, TO TEOPEMHYIO CXeMy, MOJIyYeH-
Hy1 U3 Hee 110 *374; (3) B OCTaNbHLIX CIYYasiX — TEOPEMHYI0 CXEMY,
noJiyueHHY10 U3 Hee mo *372. B cnyyae (1) aHTeLe/ieHT ¥ KOHCEKBEHT
CXeMbl OJI)KHBI ObITh 1yaJIM3UPOBaHbl B TOM BH/E, B KAKOM OHH 3allH-
CaHbl, ¥ B COOTBETCTBHMHU C NPMBEJEHHLIMU B IePBOM a03alie HaCTOALIEro
naparpada HHCTPYKUMSIMY; aHAJIOTUYHO, B Clyyae (2) 06e 4acTH CXEMBI
JAOJDKHBL OBITb AyajM3UpoBaHbl B TOM BHJle, B KAKOM OHM 3alHCaHHI,
H B cayvae (3) cxema A0JDKHA ObITh Ayaju3upOBaHa B TOM BHUJE, B Ka-
KOM OHa 3alMCaHa, U TaK)Ke B COOTBETCTBUM C MHCTPYKUMAMH, AaH-
HoiMM B NepBoM ab3aue Hacrosimero naparpada. Takum oOpasom,
Ayajhl HeKOTOpOH TeopeMHOH WJIH aKCHOMHOW CXeMBI MOT'YT pasiiH-
YaThCsl TeM, KaKue COKpAILEeHUs UCNI0JIb30BAHbI IPH HANIUCAHUH CXEMH,
HO NSt GaKTHYeCKM HAMMCAHHOH CXeMbl ee Ayajl omnpejesieH OJHO-
sHayHo. [ToxpasymeBaercs, UTO NpeXK/ie YeM 1yaIM3UPOBATL HEKOTOPYIO
CXeMy, U3 Hee Clle[lyeT yAaJIMTh BCE Te U TOJILKO Teé COKpalleHHUs], KOTO-
pbie NMPOM3BeNeHH ¢ TOMOILbI0 ONYCKAHHA CKOGOK HMJAH ¢ MOMOLIbIO
D12, D13, D15—17.

[lpu BhINUCHIBaHMM AyaNla KaKoH-1MG0 TeopeMHOH MM aKCHOMHOM
CXeMbl HI)KHHE MHIEKCHl 1 )KHpHBIX 3arjasHbIX OYKB, YKasbiBalollue
Ayanud3aluio — KOTOpble Mbl MCHOJIb30BaJIM, Hampumep, HPH J0Ka-
3aTeNbLCTBe MeraTeopeMbl *372 — MOryT GbITh ONMYILEHBl, TAK KaK BCs-
Kas nn-popMyia sIBNsIeTCs1 AyaJloMm HeKOTOpo# ni-gpopmyisl. Ecau ¢ Teo-
PEeMHBIMH UJIM AKCHOMHBIMH CXEMaMH CBsSi3aHBl Kakue-lub60 ycnoBusl,
BHIP2)KEHHBle CNOBaMM (KaK, Hanpumep, B ciayuyae *305, *306, *339),
TO 3T YCNOBUSA JOJDKHB GHITb AyaNM3UPOBAHE B Kakom-iubo noi-
xonsiem cmbicyie. OHaKO B TeX CJy4asix, ¢ KOTOPLIMM HaM NpUeTcst
(GaxKTHUeCKH HMeThb J1eJI0, 3TH YCJi0BHsA 6yayT coBNajaTh CO. CBOHMH
Ryanamu uiu GyIyT MM 3KBHMBAJIEHTHB, H MX MO3TOMY MOXXHO Oyjer
0CTaBnATL Ge3 M3MeHeHHH 354,

B kauecTBe MIIOCTpaLdM TOT0, KaK AYaJH3UPYIOTCS TeOpeMHbIe
U aKCHOMHLIE CXeMbl, Mbi MOYXEM MPHBECTH ClelyIOliHe MPHMEPH.
Hyanom cxembl *302 snBnsieTcst TeopeMHasi CXeMa, YTBep)Kaamolasi,

YTo
FBCEADA.
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Hdyanom cxemsl * 304 sBasieTCA TeOpeMHasi cxema, yTBep)Kpamomas,

qT0 .
FBGAD, ~Act ~B.

Hyanom pns *305 sisasiercss *371. Hyanom ana *306 cayxur *330.
Ayanom ana *330 sisnsiercsi *306, unu, Gosee TOUHO, ee ayasiomM
SIBNSIETCS HeNOCPENCTBEHHOe CJIeficTBHE CXeMbl *306 — TeopemHas
CXeMa, YTBep)kialollasi, Yro BCAKWH vacTHHH cayva#i cxembl *306
aBnseTcs Teopemoit. dyasnom cxemur *331 cayxkur cxema *331, T. e.,
Kak Mbl Gynem rosoputb, cxema *331 camodyasbHa.

Hanee, cnepyromue TeopeMHble CXEMbl SIBISIIOTCS JyaJlaMd COOT-
BeTCTBEHHO TeOpeMHbX cxem *336, *337, *338, *339:

*375. |- (3a)(3b) A = (3Ib) (3a) A.
*376. |- (3a) A=A, ecim a He cBoGoAHO B A.
*377. F~(@A=(3a)~A.

*378. |- (3a)A=(3b)B, eciiu B A HeT CBOGOAHBIX BXOXACHMH
nepemMeHHOM b, HMKaKoe CBOOOAHOE BXO)KAEHHMe INEepeMeHHOH a
B nn-popmysly A He HAXOAMTCS B MNI-YaCTH NN-GOPMyJsl A
Buaa (b)C u B ectp SpA|.

38, HeckombKo RanpHeAmHX TeopeMHBIX CXeM

*380. - (3a)BD A= ,BD.A, ecim a He cBoboaHo B A,
Hoxazameascmeo. Jyanusupys *335, nonyyaem - A ¢t (3a)B =
(3a) /At B.
CnenoBatenbHo, no *377 u P, - ACE (3a)B=~ (a) , BDA.
[Tocne sroro npumensiem P.

*381. |- (a) AD (@a)B=(3a) ADB.
Hoxasameascmeo. B cuny P, umeem -~ A D _ADB.
Orciona ¢ nomoumbio o606mennsa u *365 nosyyaem | (3a) ~
AD3a),  ADB.
CnepoBatenbho, 10 *377 u P, -~ (a)AD (da) ,ADB.
Hanee, mo *302, npasBuny o6obmenusa u * 365, (3a)B D
(3a) , ADB.
CrnepoBarenbHo, Bcuny P 39, |- (a)AD (3a)B D (3a) A DB.
ITo *306 u modyc nonenc, ADB, (a)A - B.
CrnepoBarenbHo, no *367, (3a) [A D B], (a) A~ (3a)B.
CnenoBarenbHo, 1O Teopeme Jeaykuuu, | (3a) [ADB]D
., (8) AD(3a)B.
3arem npumensiercsi P.
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*382. |- AD (3a)B=(da) A DB, eciu a He cBoGoaHO B A.
Hokaszameavcmeo. Tlo *381, *337, m *342.

*383. |- (a)BD A= (3a) ,BDA, ecnu a He cobonHo B A.
Hoxazameascmeo. o *381, *376 u *342.

*384. -[~AD.C][BD.C]=,ADBD.C
Hoxasameascmeo. B cuny P3% ~ADC, BDCHAD

BDOC.

Cnenosarensno, no P u *306, [~ AD, C][BD.C]-AD
BDOC.

Orcrona ¢ nomoubio 0606weHns nonyuaem [~ A 2D, C][B D, C]
FADBD,C.

CnepoBatensho, [~ AD,C][BD.CID _ADBD,C
B cuny *306 u P, umeem ADBD, C -~ ADC.

Orciona ¢ nomombio o6obmenust — ADB=SD,.CH~AD,C
BHoBb nmpumensist *306, P u o6o6wenue, nonyyaem A DB D,
C+BD.,C.

CnenoBarenbHo, B cuy P,ADB D, Cl- [~ AD,C][BD. C]..

CnepoBarensHo, HFADBD,CD[~AD,C][BD.C]
[Mocne storo mpumensiem P.

*385. |-(a)[A vB]=A v (a)B, eciu a He cBoGOIHO B A.

Hoxrasamenscmeo. B cuny *335 u P, - (a) [~ ADB]=,
~A>D(a)B.

IMocne atoro ucnons3dyiorcss P u *#342.

*386. |- (a)[BvA]=(a)B v A, ecnu a ne cBOGOXHO B A.
Hoxasameascmgo. B cuny *385, P u *342.

*387. - A=.BD_(3a) A= (3a)B.
Hoxaszameascmeo. o *340 u *350.

*388. FA=,B>D_ A= (da)B, eciu a ue csoGoxauo B A.
Hoxazameascmeo. Tlo *387, *376 u *342.

Vopaxuenns K § 38

38.0. Brinuwure nosHeli nepeyeHb NH-GopMyJI, KOTOPbIE JOJDKHBI
ObITb BCTaBJIeHH IlepeR A, D B; B A0Ka3aTe/IbCTBE TEOPEMBI JieyKI{UH
*360, cnyyait la.

Vnpaxcrenus k § 38 ; 197

38.1. HanumuTte 1yajssi TEOPeMHBIX cxeM *383—*388.

38.2. BuiBequTe Npy MOMOILK Ayanu3alii TeOpPeMHYlo cxemy *365
B KauecTBe cJeacTBusi u3 *333. :

38.3. AHaJIOTHYHO BHIBEIMTE NPH NOMOILM JyaJu3aLdd TEOPEMHYIO
cxemy *387 B KauecTBe CJeACTBUS u3 *334.

38.4. AHaJOrMYHO BBIBEIUTE NP NOMOILM AYyaJU3alMy CJEACTBHE
U3 cxembl *332 [B BbIpa)KeHMH KOTOPOro 3HAK »~"" NOJIKeH BCTpe-
yaThCsl TOJIbKO KaK COCTaBHasl 4acTh COKpalleHHs ,(3a)’°, 3aMeHso-

mero co6oit ,,~ (a) ~”’, ¥, B YaCTHOCTH, He JNOJDKEH BCTPEYATHCH
3HaK , " ‘

38.5. JloKa)kuTe CJenylLike TeOPeMHble CXeMbl HcumcieHuss Fh:
(1) I (a) A@)B=(a), AB.
(2) I~ (a) A(3a) BD (Ja), AB.

(3) + (a)@b)[A D B]=(3b)(a), ADB, ecnu a He cBobopxo B A
U b He cBoboaHo B B.

4) + @)@ [BDA]=(3b)(a), BDA, ecim a He cBoboxHo B A
u b He cBobogHo B B.

38.6. ®opmysnupoBky FU unmyuyuorucmekozo @HyHKYUOHAAbHO20
UCHUCACHUA NEPEo20 NOpAOKQ MOXKHO 3ajaTh CleayloluMm ob6pasoMm.
McXOMHBIMU CHMBOJIAMH SIBJISTIOTCSI CUMBOJIBI Mcuuciienus F!, K Koro-
pbIM 100aBJIsIeTCsl Ece HeoOXOMMMOe JJIst TOro, YTOGbl KBAHTOP Cyule-
CTBOBaHHMsi GBI MCXOJHBIM KBAHTODOM HapaBHe C KBAaHTOPOM BCeoO-
I(HOCTH, @ TaK)Ke Jjisi BBeJeHHsi BCEX HMCXOJHBIX CEHTEHLHOHAJBHBIX
cBA30K cucTemsl PL (cm. 26.18). Ipasunamu o6pasoBaHusi SIBJISIOTCS
npaBuiia CucTeMbl 1, K KOTOPBIM eCTeCTBEHHBIM 06pa3oM 100aBIIATCS
HOBLIE IPaBUJIA, COOTBETCTBYIOIME JOTIOJIHUTEILHBIM HCXOAHBIM CHMBO-
nam. OmpejieNnenye c6A3aHH020 U C60600H020 BXOKJIEHUSI TMepeMeHHOH
JOJIKHO OBbITh M3MEHEHO CJIeAYIOLIMM 06pa3oM: HEKOTOpOe BXOXKIEHHKE
nepemeHHol a B N-Gopmy 1y A Has3biBaeTCsl CBA3aHHBIM, €CJIM OHO Haxo-
RUTCA BIN-vyacTi GopmyJibl A puna (Va)B unu(3a)B, ¥ Ha3biBaeTCst CBO-
60AHBIM BIIPOTUBHOM cilydae. VI3 onpeneneHuit-cxeM, IPUMEHSIBIIUXCS
BCBSI3M ¢ cucTeMoii F1, coxpansiiorces nuwib D13, D15 n D16. CoxpaHsioT-

‘¢ Te JKe cOorJiallleHusi OTHOCUTEJIbHO OIyCKaHHus CKO00OK, BKJIOUas U

corjiaweHue 06 ynorTpeGneHuu GOJbIIMX TOYEK, a TAKXKe COrJialieHue
06 OMyCKaHuM BEPXHHX MHIEKCOB B (YHKUMOHAJIBHBEIX TePeMEHHBIX.
Tpasuinamn BhiBoga siisiioress *300 u *301, T. e. Te e MpaBuia,
yro u B cucteme Fl. B yucino akcMOM BXOJST Bce INOJCTAHOBKOBLIE
yacTHBlE CJIyyau aKCHoM ucuucieHusi P,, a TaroKe Bce YacTHble CIy-
yau 4eThIPEX JOMOJIHUTEILHBIX aKCHOMHBIX CXeM, KOTOpEIE, € 0YeBUIHO
HeoOXONMMBIMKM H3MEHeHMsIMM, coBmajalorT ¢ *305, *306, *330,
*364 356).
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Tak >Xe uJM MOYTH TAK e, KaK B Fl, JOKa3bIBaeTcsl, YTO B CHCTE-
me F1! ymeeT MeCTO (C OYeBHIHBIMM M3MEHEHHSIMH) ClieyloLlee: MOIHU-
¢uuupoBanHast popma Merateopemsl *311, B KoTopoit MecTo TaBTOJI0-
ruil ucuucieHuss P 3aHuMarT Teopembl cucTeMbi Ph; *331—*337;
*339. BriBemute oTciona, uro B F1 umeloT Mecto *365 M *340—*342.

38.7. Hoka)kure, yro B F!! umeer MecTo npaBuiio andaBUTHOU
3aMeHbl CBsSISaHHBIX MepemenHblx — *350. (M3 sroro ciepyer, uto
B FU umelor mecto *351, *352, *360-—*363, *366—*369; noxasa-
TeJIbCTBA TaKKe e, Kak ¥ B FL.)

38.8. Omupasicb Ha pe3yJbTaTHl ABYX NPeABINYIIUX YNparkKHeHHH,
a TalOKe Ha pesyJbTaThl, Kacalolludecs HHTYULHMOHMCTCKOIO IPOINo-
SHLMOHAJILHOTO HKCUMCJIEHUs], TOJy4YeHHble B yNpa)KHeHUAX K § 26,
JOKa)KUTe CJIeAyIollMe TeOpeMHble CXeMbl MCuMCJeHus Fli:

(1) F@a)~AD ~(a)A.

@) F~@)A=@)~A

Q) F@a)~~AD~~(Ja) A

@ | ~~(@AD (@) ~~A

(5 |- (3a) (Ib) A== (3b) (3a) A.

(6) - (3a) A=A, eciu a He cBo6omHO B A.

() F@a)BDAD_BD,A, ecnu a He cBoGoRHO B A.

(8 H@a)[BDA]D, (a)BDA, ecnu a He cBoGOAHO B A. '
9) - (3a)[ADB]D_ AD(3a)B, eciu a He cBoboxHO B A.
(10) - (3a)[A vB]=A v (3a) B, eciu a He cB0oOOHO B A.

38.9. ®opmynuposka F} (00bIYHOro, MM HEUHTYULHOHKCTCKOIO)

(GYHKUHOHAILHOI0 KMCUMCIIEHMs] MePBOro MOPsiIKa MOXKET GbITh MOJIy-
yeHa u3 FU foGaBnennemM aKCHOMHOM cxembl A v ~ A. Chopmyupy¥-

Te M AOKA)KUTE COOTBETCTBYIOUIYIO MeTaTeopeMy 06 SKBMBAJEHTHOCTH

cucrem FL u F. (Cp. ¢ 26.14.)

38.10. ®opmynuposky FI™ munumaisro20 yHKYUOHAALHO20 Uc-
YUCAEHUA Nepeoeo nopsaoxka MOXKHO MONyuutbh M3 FU ucKIoueHHEM
aKCHMOMHOM cxeMbl ~ AD _ A D B (6e3 Kakux-1100 HHBIX U3MeHeHHH),
Pacnpocrpanure Ha F1™ Te u3 pe3yibTaToB 38.6—38.8, oTHOCAIMXCH
K FU nnsi KOTOpBIX 3TO BO3MOJKHO.

38.11. Ipyras ¢popmynuposka, F}™, MUHUMANbHOI'0 QYHKLIUOHATIb-
HOTO HCYMCJIEHHs NepBOro MOpsiiKa Mo)KeT ObITb monyyeHa u3 FU
0T6pacLiBaHMEM MCXOHOTO CHMBOJIA ~~, BBEJIEHHEM HOBOTO HCXOLHOTO
CHMBOJN2 [ (IPONO3MLMOHANLHOM KOHCTAHThl) B COOTBETCTBYIOILMM
M3MEHEeHHeM IIpaBHJl ITOCTPOEHHMS, IpPaBHJ BHIBOJA M AKCHOMHBIX
cxeM. (Tpu akcHOMHBIe CXeMEBI, KOTOpble SIBHO COJePIKAT CHMBOJ ~,

- 39. Ipedrapennas nopmassran Hopma 199

npu 3TOM 0TOPAcHBAIOTCS; OCTalbHble aKCHOMHblE CXeMbl M NpaBuiia
BHIBOA OCTAIOTCSA HEM3MEHHLIMH, €CJIM He CUMTATh TOro, UTO B Pe3yJib-
TaTe U3MEHEHHsI IPABHJI OCTPOEHHS U3MEHHJIOCH H IIOHATHE NPaBUJIbHO
NOCTPOEHHOH GOPMYJIBl; HUKAKHE HOBble aKCHOMHBIE CXeMbl U IPaBUJIa
BHIBOla He Jo6aBisiorcs.) JloKa)KuTe SKBUBAJIEHTHOCTb CHCTeM F1T
u Fi™ B cMbicie, aHanoruuHom § 23. (cp. 26.19.)

38.12. OmnpejenuM ¢ MOMOIBIO PEKYyPCHU AJIsl BCAKOW ni-popmy-
asl A cucrembl F} npucoeiuMHERHYIO nn-Gopmyny A* cliepyromum
o6pazom. Ecnu A siBNIsieTCsl OT/IeNbHO B3ATOH IPONO3ULMOHANBHOM
nepemenHoit unn ecnu A umeer Bun f(a), a,, .. ., a,), raet ectb n-ap-
Hasi QYHKLHOHAJIbHASI TepeMeHHasl MJIK KOHCTAHTA, aay, 8, ..., 8, —
MHIUBHJIHBIE [IePEMEHHbIE UJIH KOHCTAHTHI, TO A* ecTh ~ ~ A; [A D B]*
ecTb ~ ~ [A* D B*]; [AB]* ecTb ~ ~ [A*B*]; [A vBJ* ectp
~ ~ [A* y B*]; [A=B]* ectb ~ ~ [A* =B*]; .eciu C ectb ~ A,
10 C* ecTb ~ A*; ecatut C ecTb (Va)A, To C* ecTb ~ ~ (Va)A*; ecin €
ects (Ja)A, T0 C* ecTb ~ ~~ (3a) A*. [ToxaxuTe, yro A ABJsieTCA
TeopeMoit B F}. TOrIa u TOJIbKO TOrAa, Korna A¥ — teopema B F1™ 857,
(3T0 MOXKHO cfieiaTh, M0Ka3aB, YTO NpUCOeIMHEHHAs NN-QopMyJa
BCAKOM aKcUOMBI cHcTembl F} siBisieTcst TeopeMoif cucrTembr F1™ u
yTo NpaBuJia BEIBOJA COXPAHSAIOT 3TO CBOMCTBO.)

38.13. Kak 6bit0 onpepeneHo B § 30, ssneMmeHmapHuoimu dacmamu
nn-popMyJibi HcuucIenus: F! SBJISIIOTCSA Te ee M-YacTH, KOTOPbIE UMET
BUI JIKGO OTHENbHO B3ATOH NpPOIMO3ULMOHANBHOK NepeMeHHOH, nubo
f(a,, a,, ..., a,), rae f ecrb n-apHast QyHKUHOHAJIbHAs NepeMeHHast
HJIM KOHCTaHTa, a a,, a,, ..., &, — HHJUBHU]HbIE NeDEMEHHBIE WIH
KoHcTaHTH. [lycth A, — mnn-popmysa, mojyvyeHnasi U3 A 3aMeHOH
Ka)kaoit snementapHoi yact E nn-gopmyel A Ha ~ ~ E. [ToKaXKuTe,
yTo A siBJIsieTCsl Teopemoit cucTembl F1 TOT @ M TOJILKO TOTAA, KOTAa Ay
ABJIAETCA TeopeMoii cucrembl F1™, [Mcnonb3yiiTe COBMECTHO Pe3y ibTaThl
ynpaxuennit 38.12 u 26.20, a Taioke 38.8 (4) B KauecTBe TeOpeMHOH
Cxembl cucTeMBl F1M y #342 B KauecTBe METaTeOpPeMbl CHCTeMbl F1™.]

38.14. Pacnpoctpauure pesynpTarT ynpaxkueHus 38.13 Ha Takue
nn-popMmyJisl A cuctemel F}, KOTOpBIE He COleP)KAT HH IU3BIOHKLHUIO,
HM KBaHTOp CYLUECTBOBaHHs 359,

39. MpenpapenHas HopmambHasn™ gopma. Ecny™s nn-Gopmyne A
MMeeTCsi n-yacTb Buia (Va)C miu (3a)C, T0 064acmbto RAHHOTO BXOXK-
leHusi KBaHTopa, (Va) wuiu (3a), B nn-gopmysne A HasbiBaeTcst TO
BXO)KIeHHe ¢opmysinl C, KOTOpOe HeMOCPeICTBEHHO CleAyeT 3a JNaH-
HBIM BXOXeHWeM KBanTopa (Va) uinu (3a) 3.

Bxo)xnenue Ksanropa (Va) i (3a) B HEKOTOpYio NO-popmyJty
Ha3bIBAETCA HAUAILHO PACONONCEHHBIM, eCTU 60 OH CTOUT B Hayaje
9Toif mm-popmyuibl (T. €. Mepel HUM HeT HUKAKUX CHMBOJIOB, Rax<e
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CKOGOK), 1160 eMy TpPeNIIeCTBYIOT TOJLKO KBaHTOPHI (V) u (3), Kax-
IbIA co cBOel cOOCTBEHHON oOMepaTOpHOl IepeMeHHOH 359,

Bxoxxpnenue kBauTopa, (Va) miu (3a), B HeKoTOpYIO NMN-GOpMYTy
Ha3bIBAETCS1 6bIPONCOEHHBIM, €CIIH B €T0 06J1aCTH HET CBOGOMHBIX BXOMK-
JieHHit ero ornepaTopHoil mepemenHoif a. B mpoTHBHOM cjydae BXOXK-
AEHUE Ha3BIBACTCH HEEHIPONCOCHHBIM 359, :

Ml rosopum npo HekoTopyw mnn-hOpMyNy, UTO OHA HAXOMMTCS
B Npe08apentoll HopMaabHOLl opme, ecliu Bce UMEIOILMECST B Hell BXOK-
AeHusi KBAHTOPOB (V) u (3) 359 HeBHIPOIKAEHBl M HAYaJIbHO pacro-
JIOYKEHBL.

Takum o6pasom, nn-gopmysna A HaxoauTCs B npeaBapeHHOR Hop-
MaJbHOH (OpMe B TOM H TOJBKO B TOM CJyyae, eCJH OHA UMeeT BHJ

nmn,...nm, '
rie M — npaBubHO NoCTpoeHHAs u OeckBanTopHasi ¢dopmyna, riue
kaxnoe I1; ecto nubo (Va;), nubo (3a;) (=12 .., n)urze a,,
8y, ..., 8 — MONAPHO Pa3JIUYHbIe NEPEMeHHbIe, KaXKAAsl M3 KOTOPHIX

umeer B M no Kpaiueit Mepe oagso (cBOG0AHOE) BXOjXleHHe. B 3ToM
ciayuae ¢opmyna
ILIL, ... 11,

HOCHT HasBaHue npeukca uiau npucmagku nn-Gopmynsl A, a nn-gop-
Myna M HOCHT Ha3BaHmMe 0cHO8b! TI-GopMYJbl A. (B uacTHOM cnyuae
MBI MOXKEM MMEeTb 1 = 0; B 9ToM ciyyae npeduKC sIBIsIETCS NYCTOM
dopmynoit, a ocHoBa M cosmagaer ¢ A.)

JL1151 TOr0 YTO6BI OJIYYHTD TO, YTO MBI HA3BLIBAEM cmaHnoapmuoil npeo-
6apenHoll HOpMAbHOUT Popmoil TaHHOH NN-GOpMyTIBl A, Mbl OpHUMeHsieM
Cleylolilue Onepaunu CeiéHMs], MPUMEHUMbIE K TAKMM NI-(popmyiam,
KOTOpbIE COJ1EPIKAT HE HAYAJIbHO PACTIONOYKEHHBbIe KBAHTOPBL.

(i) Ecnu nepsoe (cieBa HanpaBo) He HayajbHO PacCIoJIOXKEeHHO.
BXOX(IEHHE KBAHTOPa HAaXOJUTCs B MI-4acTH ~ (Va)C, rne C He Ha-
UHHACTCSl SHAKOM ~~, TO 3Ta NI-Y4CTb (T. €. JAHHOE ee BXOXKJEHHE)
3ameHsieTcst Ha (3a) ~ C. Cp. ¢ *377.

(if) Ecsu mepBoe He HauyaJbLHO PacMONIOXKEHHOE BXOYKIeHME KBAH-
TOpa HaxoAMTCA B MNN-YacTH ~~ (Ja)C, TO 9Ta nMI-vacTh 3aMeHseTCS
Ha (Va) ~ C. Cp. ¢ *338. ‘

(i) Ecnu nepBoe He HaYaNbHO pACIONOXKEHHOE BXOXKIEHHUE
KBaHTOpa HaxoAuTcsl B Mn-yacTtu [(Va)C 2D D], To ara nn-vactb 3ame-
HsieTCsE Ha

@n[Sic. ol

rae b ectb yuGo a — B ciyvae, eciu & He UMeeT CBOGOIHBIX BXOXKJe-
Hul B D, — 1160 — B NPOTHBHOM Ciyyae — nepBasi nocye a B ajida-
BUTHOM TIOPSIIKE TMNepeMeHHBIX WHJMBMAHAs TNepeMeHHasl, KoTopas
$§ngoum B C 4 He uMeeT cBOGORHBIX BXO)KaeHuil B D. Cp. ¢ *350,
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(iv) Ecsn nepBoe He HauasNbHO PacCIOJIOXKEHHOE BXOXKIEHUE KBAH-
TOPa HaxoauTca B nn-yacty [(3a) C D D], To 3Ta nn-yacTb 3amMeHsieTCs
Ha

(vb)[Si ¢|>D],

rae b onpenensercsa, kak B (iii). Cp. ¢ *350, *380. )

(v) Ecau nepBoe He HauasibHO PacloNOIKEHHOE BXOXKIEHHe KBaH-
TOpa Haxoautcs B nn-yactu [D 2D (Va)C], rie D — GeckBauTopHas
¢opmyna, To 3Ta NN-yacTb 3aMeHsleTes] HA

(vb)[DDSicl],

rre b onpenensiercst, Kak B (iii). Cp. ¢ *350, *335.

(vi) Ecnu nepsoe He HauyasibHO PaCoJIOXKEHHOE BXOMK/IEHHE KBaH-
TOpa HaxoauTcst B nmn-yactd [D 2D (3a)C], rie D — GeckBaHTOpHas
¢opmyna, To 3Ta NH-yacTh 3aMeHsiETCH Ha

@v)[p> Sic| ],

Tie b onpenensiercs, Kak B (iii). Cp. ¢ *350, *382.

*390. C momowplo KOHEYHOTO YKCJA IIOCIEN0BATENLHBIX TpUMeHe-
Hutil IWaroB cBenénus (i)—(vi) Bcsikyto nn-gopmysy A ucyuce-
HUSL F' MOXKHO CBeCTH K HeKOTOpOH nm-gopmyne A’ ucuucie-
Hust F!, B KOTOPOH Bce KBAaHTODHI HAYajbHO DacCIOJIOYKEHHI.
dror mpouecc cBenéHusi apexTHBeH, M nn-popmyna A’, ss-
JIAIAsAC ero pe3yJibTaToM, OLHO3HAYHO OIpeAesieHa, eCJIH
3ajana no-gpopmyna A. :

Hoxasamenscmeo. Ha xaxaom 3Tame 3Toro mpouecca 0 Tex op,
I0Ka OCTAITCs KaKue-1u00 He HayalbHO PacHoJIO)KeHHbE KBAHTOPEI,
BCEr/la MPUMEHUM OJMH U TOJIbKO OfMH M3 WIaroB cBejeHust (i)—(vi),
U Pe3yJIbTAT IPUMEHEHNs] ITOTO0 Mara CBe/leH!s1 onpejieied 3dpGeKTUBHO
¥ OXHO3HayHO. OcCTaercsi TOJbKO II0Ka3aTh, YTO MpOLECC A0JDKEH
OKOHYMTBCSI B KOHEYHOE YHCNO LIATOB.

Ha3oseM HekoTOpoe BXO)KIeHHe 3HaKa =D MJH ~ GHEWHUM IO
OTHOIIEHHIO K IaHHOMY BXOXK/IeHHIO KBaHTOpa, ecyin (1) OHO He Haxo-
AUTCA B 00J1aCTH 3TOT0 BXOXKIEHMS] KBaHTOpPA MJM eciu (2) AaHHOE
BX0)KJleHHe KBAHTOpA ecTb (V ), MpUYeM eMy HEeNOCpeACTBEHHO npef-

- LIECTBYET W 32 HUM HEIOCPENCTBEHHO CJIENYET 3HAK ~~ [T. €., ApYTrUMH

CJIOBaMH, IaHHOE BXO)K/leHHe KBAHTOpa ecTh (3 )] U 3TOT 3HAK He COB-
IajaeT ¢ OMHUM M3 3THX BXO)XKIAEHMH 3HAaKa ~ [KOTOpHIE SIBJISIIOTCSA
HacTsMM JAHHOTO BXOXKIeHUsi KBaHTopa (3 )].

Tenepn Kax<blif War cBeeHUs MO0 YMEHbIIAET YHCIO He HAYAILHO
PacloJIOXKeHHBIX KBAaHTOPOB, Ju0O, OCTaBJsASL 3TO YMCIO HEU3MeH-
HBIM, YMeHbIlaeT o0luee YKCII0 BXOXKAEHUN 3HAKOB =) M ~~, BHEIIHUX
110 OTHOILIEHHUIO K [1EPBOMY He HaYaJIbHO PaCIoJIOIKEHHOMY BXOXKIEHHIO
KBaHTOpa. Tak KaK 00a 3TH 4MCJIA, €CTECTBEHHO, KOHEUHB B JAaHHOM
nn-gopmysie A, TO 0TCIOA CJeyeT, UYTO MPOLECC CBeJEHHMS NOJDKEeH



202 Ta. 111. ®yukyuonasbHoe ucuucaerue 1-20 nopsadra

OKOHUYHTLCAI Ha TpeGyemol nmn-gpopmyne A’, BCe KBaHTOPHl KOTOpPOH
HayaJbHO PacCOJIOMEHBL.

**391. Bcesakyro nn-gopmyny A ucuyucnenuss F! MOXKHO CBecTH K He-
Kotopoi nn-gpopmyne B ucuucnenusa F!, Haxoasiueics B npea-
BapeHHOH HOpManbHOH ¢opme. 3TO MOXKHO CHenartb, CBOAS
BHauaje nn-gopmyny A ¢ HOMOLIBLIO NpolLecca CBEAEHHs H3
metateopembl **390 Kk nmn-gopmyie A’, Bce KBAHTOPHI KOTOpO#
HayaJIbHO PacloJIOXKeHL!, a 3aTeM NoJyuuTh nn-popmyny B,
oTbpacniBasi B A’ Bce BBIPOXK/IeHHble BXOXK/IEHMS KBAaHTOPOB
(Va) n(3a). 3roT npouecc cBefeHust 3PGEKTUBEH, H SIBJSAIO-
ascs ero pesyjbTarom nn-popmyna B, Haxoasmascs B npex-
BapeHHON HopMaJIbHOR QopMe, onpeaesieHa 0JHO3HAYHO, €CIIH
3ajaHa nn-popmysa A.

Jloxazameabcmeo. IT0 o4YeBHAHOE cJiefcTBHe H3 **300.

Onpedesenue. In-popmyna B, nonyuammascs u3 nmn-popmysas A
¢ MOMOIIbIO NpoLecca cBejeHust U3 **391, HasbiBaeTcst cTaHHApTHO#H
npegBapeHHoi HopMmasnbHOW ¢opmoit mn-Gopmyner A.

*392. Ecnu B sBusercss cTaHgapTHOH IpeaBapeHHOR HOpManbloH
¢opmoit nn-gpopmysst A, To - A=B.

Joxasameascmeo. Ha kaknom mare mpoiiecca cBegeHuss u3 **390
nonyvainmascs nn-popmysa 3KBHBaJIeHTHA NMpeabiayilelt nn-gopmyse
B TOM CMBbiCJIe, YTO MaTepUaJibHasi DKBUBAJIEHTHOCTb 3THX JABYX NI-pop-
MyJl siBisieTcsi Teopemod B mcumcienuu Fl. CrenosaTenbHo, B CHIY
3aKOHA TPAH3WTHMBHOCTH 3KBUBaJIeHTHOCTH, |- A = A’. Jlanee, B npo-
necce cBejleHus nn-popmyJssl A’ K nn-gopmyne B nyrem or6pacsiBa-
HHSl BHIPO)KIEHHBIX BXOX/eHHHl KBaHTOpPOB 3TH O0TOpAaCHIBAHMA MOTYT
6bITh OCYLIECTBIJIEHB OJHO 32 JAPYI'¥M, M Ha Ka)KAOM Liare mnojydao-
masics1 nn-popmysia fyneT 3KBUBaJeHTHa mNpeiwiaywed. IToartomy,
B CHJIY 3aKOHA TPAH3UTHBHOCTH 3KBUBaNIEHTHOCTH, - A =B.

3hecb Ha KaKI0M Luare [Jisi J0Ka3aTesbCTBA 3KBUBAJIEHTHOCTH
nonyuusmeiics nn-Gpopmysast M mpeabiywed nn-Gopmyssl J0JHKHO
NpUMEHATLCA Npou3BofHOoe mnpaBuio *341. [lpu arom Tpebyemasn
9KBMBaJICHTHOCTL MOJIyvyaeTcs: B ciyyae mara cBefeHus (i) — us
*377; B ciyyae wara cBefenus (i) — u3 *338; b cayyae (iii) — u3 *350
1 *383; B cayuae (iv) — u3 *350 u *380; B cayvae (v) — u3 *350
U *335; B cayyae (vi) — u3 *350 u *382; B ciyyae oTGpachiBaHuA
BBIPOXKJEHHBIX BXO)JeHHHA KBaHTOpa — u3 *337 unm *376.

XoTs1 onpejesieHHass HaMHU 3JeCb C(maHOapmHas npe0sapeHHAs
HopManbHaa gopma Hexomopol OaxHol NIN-OPMYJIBI €IHHCTBEHHA M
X0Ts nn-GopMysa Bcerja SKBUBaJIEHTHA CBOeH peBapeHHON HOpMaIb-
HOH ¢opMe (B TOM CMBICHE, UTO UX SKBHBAJICHTHOCThL SIBJISIETCS Teope-
Mot mcuucnenust F'), tem He MeHee, B0oOOlIE roBOps, HEBEPHO, UTO
ecqu ABe Nn-GOpPMyJbl 3KBUBAJIEHTHHl JAPYT ADYTY (B 3TOM CMBEICIe),
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TO OHUM UMEIOT O/IHY H TY YK€ CTAHAAPTHYIO NIpefBapeHHYI0 HOPMaJIbHYI0
¢dopmy. IlporuBopevainue NPUMEpPH OYEBMAHBl, M UX IOCTpOeHUe
NpeocTaBJisfieTCsl YMTaTeIo.

VYnpaxnenns K § 39

39.0. Haiinure cTaHAapTHYIO NpefBapeHHYI0O HOpPMaJbHYI0 dopmy
Kayioit u3 crnegyiomux nn-GopMyir:

(1) ~~ () FO, 9D, ~~ (@) Gx, y, 2).
[OtBer: (2) @x) @), ~ ~ F(x,, ) D G(x, ¥, 2)]

() 0) F(x, ) D O) Fx, x).

@) F()D,~,x) Gx, ) D () ~ F().
(4) F(x) v ~ () F(y).
(8) @x) F(x, y, =) G(x, ¥, 2).

39.1. ITokarkute, YTO OCHOBA INpeaBapeHHOH HOPMaJILHOK (HOPMEI
HEKOTOpo# Nn-¢popMyJisl OTIHYAETCA OT NPHCOENHHEHHOH GeckBaHTOp-
Hot dopmysbt (B cmbiciie § 32), camoe Oonbluee, 3aMeHOM HHAMBHI-
HBIX TMepeMeHHbIX Ha ONpefesieHHBIX MecTax W or6pachiBaHHEM JBOH-
HOI'0 OTPHLAHUS ~~ ~,

39.2. Paccmotpute (GOpMyJIHPOBKY (QYHKLUHOHAIBLHOTO MCYHCIIE-
HHUSl NEepBOT0 MOPSIIKA, B KOTOPOH HMCXOMAHBIMH CEHTEHLHOHAJILHBIMU
CBSI3KaMH SBJIAIOTCS OTpULaHKe, KOHBIOHKUMA M JUSBIOHKIIHSA, 8 HC-
XOMHBLIMM KBaHTOpDAaMM -—— KBAaHTOp OOMIHOCTH M KBaHTOp Cyle-
cTBOBaHHsl. OCTaJbHble HCXOMHBIE CHMBOJIM NMyCTb GYRYT Te IKe, .UTO
u B ucuucnennu Fl. (1) Hanmure npasuna 1OCTPOEHUSI ISt 9TOH
(GOpMyJIMPOBKH PYHKLHMOHATILHOTO MCUMCJIEHHS 11€pBOro mopsiika. (2)
IIpunumast npasuno o6oGuenuss (*301) u mo0yc nonerc (B Gopme:
u3 ~ A vB u A crenyer B) B KauecTBe paBUJ BHIBOJA, JAaiTe nmoa-
XOASAIIYI0 CHCTeMy aKCHOMHLIX CXeM, CTapasiChb C/iejlaTh HX YHCJIO M0
BO3MOXKHOCTH HeOOJIBIIAM, 2 CaMH CXeMBI 110 BO3MOXXHOCTH MPOCTHIMH,
M 3aTeM JIOKa)KUTe IKBMBAJIEHTHOCTb MOJYUHBILIEHCST CHCTEMH M CH-
cTeMbl F! B HEKOTODOM COOTBETCTBYIOILEM CMBICJIE.

39.3. PacnpocTpaHuTe onpejesieHHe COBepLICHHOH Ou3sloHKMUE-
HOll HopmanvbHOU Popmel (cM. ynpaykHeHue 24.9) Ha GeCKBaHTOpHbIE
dopmynnl cuctemsl, BBeJeHHOK B 39.2. [Toka)KuTe 1JIs1 9TOH CHCTEMBI,
uTo ecnin A U B — 1Be GeckBaHTOpHBIE GOpMyIIH, TO - A=B B TOM

. M TOJIbKO B TOM ciiyvae, ecniu A u B nubo uMeloT OJ{HY H Ty Ke COBep-

IEHHYI0 AM3BIOHKTHBHYI0 HOpMaJibHYI0 GopMmy, nubo obe He HUMEIOT
COBepIIEHHON IM3BIOHKTHBHOK HOPMalbHOH (OpPMBL.

39.4. Onpenenure KakuM-Jnb0 nOAXOAAIMM o6pasom npedsa-
PEHHYI0 HOpMAAbHYW Popmy RISl CUCTEMBl U3 ynpa)kKHeHua 39.2 H
NOKa)KHTe aHaJIord meTarTeopem **390, **391, **392,
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39.5. Eciu nponosULMOHANLHEIE HepeMeHHble BXOAAT B YHCJIO
HCXOJHbIX CHMBOJIOB CHCTEMBl M3 ynpakHeHus 39.2, To Oyzem roso-
puTb, YTO NN-GOpMyJa 3TOH CHCTeMBI HAXONUTCS B npedsqpeHHOL
OU3BIOHKMUBHOI HOpMAAbHOI opme, Koria JUGO OHA €CTb p ~p,
smbo: (I) oHa HAXORHUTCS B NpefBapeHHOH HOpManbHOi dopme, (11) ne-
peMeHHbIe B ee NpeuKce — B MOPsAKe MX BXOXKJEHHH B MpeduKc
U JU1s1 HEKOTOPOT'0 1 — SIBJSIOTCS NEPBbIMU 1 B ajhaBUTHOM MOPSIAKE
NepeMeHHbIX WHAMBUIHbIMUM nepemeHHbiMH H (I1I) ee ocHoBa mMeer
COBEPHIEHHYI0 AHU3BIOHKTUBHYIO HOpMalbHYI Gopmy. (1) YcraHoBHTE
METAaTeOPEMBbl OTHOCUTENLHO CBEJeHHs] K MPeBAPEHHOH M3 BIOHKTUB-
HOW HOpMasibHON QopMe, aHaJIOTUUHBIE MeTaTeopeMaM us 39.4 o cBe-
JleHUH K NpejBapeHHON HOpManbHOH dopme. (2) BuisicHuTe, BepHO JH
B 00luem cayyae, uto ecniu - A=B, T0 A u B umeT 0HY U Ty X
NPEABapPEHHYI0 AUSBIOHKTUBHYI0 HOPMAJbHYIO (HOpMY. :

39.6. B cnyvae CcuHIynsapHOro (YHKUMOHAJNLHOTO HMCYHCIEHUS
NepBOro MOPsiIKA € UCXOAHBIM GasucoM, 3agaHHbiM B § 30 (T. e. B op-
MyJupoBKe F1L1), B U3BECTHOM CMBIC/IE MOXKET GBITH o0pallleH Hpolece
BbIHECEHHMs] KBAaHTOPOB BIepej, NPOM3BOAMMBIYI Ha OCHOBE ILATOB
cBenénus (i)—(vi) Hacrosimero maparpaga. Mcnonbsyiores cienyio-
HiMe mard cBefeHus: (a) oTOpachiBaHMe BHIPOXKIAEHHOI'0 BXOMKJIEHHSI
KBaHTOpa (3a) wim (Va); (b) samena nn-vacru (3a) ~ € Ha ~ (Va)C;
(c) samena nn-vyactyu (Va) ~ C Ha ~ (3a)C, eciu eif HemoCpeaCTBEHHO
He MNpelllecTBYeT 3HaK ~; (d) samena nn-vactv (3a)[C D D] Ha
[(Va) C D (3a)D]; (e) samena mm-uactu (Va)[C D D] na [(3a) C D D],
eciu a He ceobomHo B D; (f) 3amena nm-uvactu (Va)[CD D] ua [CD
(va)D], eciu a ne cpobomHo B C; (g) 3amena nn-vactu (Va)[[C; D
C,]D D] Ha ~-[(Va)~C, DD]D~ (Va)[C, D D]]. Ilokaxure,
YTO cepuedl MPUMEHEHUH STHX IUAroB CBeNEHHUS COBMECTHO C TAKMMHU
laramy, KOTOpble COCTOST B npeoGpa3oBaHUHU NN-GOpMYJ CpeCTBAMU

[IPONO3ULMOHANLHOTO MCUMCIeHHss (# *342) uim B andaBuTHOM

'3aMeHe CBSI3aHHBIX IMEPEMEHHBIX, BCAKYW NN-Gopmysy A CHHTYIISp-
HOTO QYHKUMOHAJILHOTO HCUMCIeHHst F1 MOXKHO CBeCTH K MO-GpopMy-
ne B, o6nanaromeit cnepyrwomumu ceoiictamu. (1) B nn-gopmyny B ksan-
TOPEl BXOAAT TONbKO B mn-uacTd Buta (Vx) D, D D, D, ...
D, D D,, roe n He menbuie | 36 u re kaxxgoe D; B 0TAeNbHOCTH
ectb nubo f,(x), nubo ~ fi(x), a PynkuuoHaneHele nepemenusie f,
2y + + -, I TIOHAPHO PA3JIMYHBl B KOKIOK TaKoift mm-vactu no-gpopmy-

el B 36V, (2) - A=B 3%,

39.7. TlpumenuTe mpoLecC CBENEHMs] U3 NpPeJbAYLIEro YHpajkHe-
HUAl K Cienywoiium nn-gpopmynam u3 FLi:

1 @) (), FODGx) D, Gx) DHX)D, F(y) D H().
(2) @x) (1) (), F(x) D G) D H(x) D, F(2) D G(x) D H().
) F(x)2,, F() D, [G(x) D G()] v () F().
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39.8. [laiite amaJior Ipouecca CBeleHHss M Merareopembl u3 39.6
NSl GOPMYJHMPOBKH CHMHIYJISIPHOTO  (GYHKUHOHAJILHOIO HCYUCIEHHS
TepBOro MOPsiJKA C TAKMM UCXOHEIM (a3ucoMm, KaK B ynpaknenuu 39.2.
(Ons Toro, 4roObl 06aeryuTh (GOpMylMpOBaHMe mpoLecca CBele-
HUSl, UCTIONb3YiHiTe COBEPLIEHHYIO JM3bIOHKTUBHYI0O HOpMaJbHYIO Qop-
My — cp. ¢ 39.3 — U 1yaJbHYI0 K Hel C06epUeHHYI0 KOHBIOHKIMUBHYI
HODMAALHYIO HOPMY.)

39.9. PaccmoTpure GOpMyIHPOBKY QYHKUHNOHAILHOTO HCYMCIIEHUS
nepporo mnopsiika ¢ onucaHHbIMM B 30.6 MCXOIHBIMM CHMBOJIAMM H
clleIyolluME IBYyMsl NDaBUJIaMK BLIBOJIA (2 U b — MHIUBUAHBIE llepe-
mennbie): u3 AY, B, C u A caedoyem C, ecau b we ce0600Ho 6 C; u3
A|.B creoyem S;A||, SiB|, ecau nukaroe c60600noe 6xoncoerue a ¢ A
uau B He naxooumcs 6 nn-uacmu guoa C |, D. [TonGepure TaKue aKCHOM-
Hble CXeMbl (HOCTapaifiTech cAenaTh MX YHMCJO 1O BOSMOXKHOCTH He-
6O/bILMM, a4 CaMM aKCHOMBl — I10 BO3MOXKHOCTU IIPOCTHIMH), UTOOHI
MOJYYUTH CHCTEMY, 3KBUBAJIEHTHYI0 B HEKOTOPOM IMOAXOMSIILEM CMbICIE
cucteme F!, U noBequTe NMOCTPOEHME STON CHCTEMBI TAK JAaneKo, YTOObI
cnefiaTh BO3MOXKHBIM [0Ka3aTeNbCTBO 3TOH 9KBUBaJieHTHOCTH. ([Ipu
3TOM MO)KHO BOCMOJIL30BATbCSl paHee IIOJIyUEHHBIMU pe3yJIbTaTaMy
OTHOCHTEJIbHO TIPONO3HLMOHAILHOIO MCUMCIIEHHSs], BKIIIOYasi H pe3yJib-
TaTbl ynpaxKuenui 25.)

39.10. Jdoxa)kuTe OKBHBAJEHTHOCTL B HEKOTOPOM INOAXOMSIIEM
cMbicie cuctemsl F! M crenytomeit cucremsl F}y,. McxonHsie CUMBOJIBL —
Te JKe, UTO U B cucTeMe 2, ¢ no6aBIeHHeM IBYX MCXOAHBIX CUMBOJIOB: 3
1 ~>. [In-gopMmy il pacnafialoTcst Ha ABa BHAA: MEPMbL U 1Pe0.10HCEHUR.
A uMeHHO, TepMbl 33JaI0TCH NPAaBUJIaMM MOCTPOEHMS, KOTOpble OT/IH-
Ya0TCA OT IPAaBHJI HOCTPOEHHUS CUCTEMBI F! TOJILKO TEM, UTO , i-GopMy--
J1a”’ MOBCIOAY 3aMmeHsleTCs Ha ,,TepM”, U elle OJHUM JOMOJIHMTE/bHBIM
npasuiom: ecnu I' ecTb TepM W @ eCThb HHAMBMAHAS MepeMeHHass, TO
(3a)T" ectb Tepm. IIpennoyKeHUssMU ABIAITCs BCEBO3MOXKHBIE GOp-
myasl Buna I'y, T, ..., [y, = A, Tlie 1 — NpPOU3BOJILHOE HATypabHOE
yucao (B03mMoXHO Hymb), a [y, Ty,..., T, A — Tepmel. Taxkum 06-
pasom, n-popMyJia COJEPIKUT He Goniee OJHOTO BXOXK/EHHsI 3HAKA =
U SIBJISIETCS1 MPERJIOKEHUeM MM TEPMOM B COOTBETCTBMHU C TEM, COJlep-
JKUT JI4 OHA MM HET BXOXKIEHHS 3TOro 3Haxa. B Tepme BxOK/eHue
nepemMeHHOi a Ha3bIBAETCS CBA3aHHBIM, €CJIM OHO HAXOAMTCS B NH-4aCTH
Buia (Va)B unu Buja (3a)B; B npoTHUBHOM Cjiyyae OHO Ha3bIBAETCs
¢B0o6OHBIM. B mpenno)keHnH Bce BXOXKIEHHs NePEMEHHBIX SABJSIIOTCA
cBSI3aHHBIMU. ViMeeTcst OJHA aKCHOMHAasi CXeMa, a MMeHHO A - A,
rae A ectb Tepm. [lpaBunamu BbiBOA CY)KaT ONMHHAAUATL Clrelylo-

IMX, B KOTOPLIX A,, A}, A,, .. ., Ay, A, B, C — TepMbl, 8 — UHIUBK]-
Has nepemeHHasi, a b — HMHAMBHMIHAS NepeMeHHasi WJIM MHJMBUIHAS
roHctanTa: (I) u3 A, A,, ..., A, — B cneayer Ay, A}, A, ..., Ay —

B 363, (II) u3 A,, Ay, ..., Ap_y, Ay, Avyy, Apiy ooy A =B ciie-
nyer A,, A, ..., Ap_y, Apyy, Au Apge, oo A= B; (I1D) us
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ALA LA, ... ,A, = Bcaenyer A A, ..., A, =B;(IV)us A, A, ...
.o A,=Bcnenyer A, Ay, .., A, _,=A DB; (V)3 A, A, ...
- A, =>ADBHA A, ... A, =A cienyeT Ay, A,, . . ., A, = B3t);

I) us A, A,, ..., A,=»BuAj, A, .., A —~B creayer A,,
Ay .., A= ~A,; (VII) us A}, A,, ..., A, =~ ~B crepyer
A, A, ..., A =B3); (VIII) w3 A, A,, ..., A, = A creayer
A, Ay ..., A = (Va)A, eciiu a He cBOGOAHO B A,, A,, ..., A, 39,
(IX) us A,, A,, ..., A = (Va)A crepyer A,, A, ..., A, = SPA|,
eCM HUKaKoe CBOGONHOE BXO)KJeHHe & B A He HAXOJMTCS B NI-YacTH
nn-gopmysnl A Bupa (Vb)C mim (3b)C3%9); (X) u3 Ay, Ay, ..., A=
ShA| cnenyer A, A, ..., A,=»(3a)A, ecllH HHKaKoe CBOGOXHOE
BXO)K/IeHUE & B A He HAXOAMTCA B MI-4acTH Nn-GopmyJsi A Buaa (Vb)C
i Bujaa (b)C 2, (XI) us A}, A,, ..., A, =B cnegyer A}, A,, ...
ceAp_y, (38) A, = B, eciin & He cBoGoaHO B A, A,, ..., A,_,, B 365,
[B xayecTse nmepeoro wara K j0Ka3aTelbCTBY TPeGyemoil 3KBUBaJIEHT-
HOCTH JIOK&KuTe, YTO eci¥ B — NpOM3BOJLHLIA TepM cHcTeMbl FLy,
a B’ — cootsercTBylomas nn-popmyna u3 Fl, nosnyuexHas us B 3a-
MeHoit Beex BxoxaeHu#t (3 ) Ha ~ (V )~v, To ~» B siBIIsieTCs1 Teopemoit
B Fl. B TOM ¥ TOJILKO B TOM CJ1yyae, Koraa B’ siBnsieTcsi Teopemoii B F1.]

39.11. AHaIOrHYHO AOKAYKUTE TAK)KE IKBUBAJIEHTHOCTD, B HEKOTOPOM
noaxonsimem cMmbicye, cucTemnl F1 u cnenyomed cucremnl F} 389,
Hcxontne cuMBONE M TepMbl — Te )Ke cambie, uTo B Fl, (cMm. npessi-
Aywee ynpaxuHeHue). [lpeanoyxenusimu (,Sequenzen’) sBASITCS
BCeRO3MO)KHbIe ¢dopmynnl Buaa Iy, Ty, ..., Fumd Al Ay -0y Amy
rie m ¥ n — HatypaJibHhe uHcna (Bosmoxno 0), a I',, Iy, ..., T,
Ay Ags - - o) Am CYTb TepMmbi3?. Takum o6pa3oM, nn-gopmyna copep-
JKHT He G0Jiee OJTHOTO BXOXKIEHHsI 3HAKa =», H OHA SIBJSIETCS NpeAso-
JKeHHEM HJIM TEPMOM B COOTBETCTBHYU C TeM, COJEPIKHT JIM OHA HJIM HET
BXO)(leHHe 3T0ro 3Haxa. CBOGO/HBE M CBsi3aHHble BXOXKJEHHS mepe-
MEHHHX ONpEeeNAITCA TaK )Ke, KaK B NpeJbiiylieM YynpaKHeHHH.
Tak e, KaK 1 TaM, HMeeTCS1 0JHa aKCHOMHas cxeMa, A — A, rje A —
TepM. [lpaBunamu BHBOJA CHY)KaT CleRylolue, Tae Ay, A, A, .. ., A,
By, B,,B,, ..., B, A, B,C — TepMul, 8 — HHAUBULHAS NEPEMEHHas],
a b — MHAMBMAHAs NEPEeMEHHasl MM MHIMBHAHAS KOHCTaHTA:

la. Us A}, A;, ..., A, =B, B, ...,B . crenyer Ay, A, A, ...
eey A, =B, B, ..., B,39, v

Ib. Us A, A, ..., A, =B, B, ..., B, crenyer A, A, ...
.., A, =B, B, B, ... B,3%%, :

Ila. U3 Al7 AZ) ey Ak—l) Ak’ Ak+1, Ah+2y . s oy An-’Blﬁ Bz, “oe
..« By chienyer Ay, A, ..., Ay, Ay, Ay Ay, .., A =B,
B,, ..., B, 39, :

IIb. Us A, A, ...,A,=-B,,B,,...,B,_,B,B . B, ., ..., B,
cnenye'r AI! A2) R | An —PBI, Bz; LRI Rad Ao B B.+1) Bp Bl+z’ b | Bm 370)'

. Illla. U3 A}, A A, ...,A, =B, B, ... B, cienyer A, A,, ...
ey A,=B,, By, ..., B, 3, :
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IIIb. Us A, A,, ..., A, =B, B, B, ... B, crenyer A, A,, ...
.., A,=B, B, ... B, »

IVa. U3 A}, A,, ..., A, =B caeayer A, A,, ..., A, = A, DB.

IVb. U3 A, A, .., A,=»>AuB-B,B, ... B, cregyer A,,
A, .., A, ADB-B,, B, ..., B,3®,

Va. Us A, A,, ..., A,=B,, B, ..., B, ciexyer A, A,, ...
ey Ag_y=~A B, B, ... B,

Vb. U3 A, A,, ..., A, =B, B, ..., B, cienyer A}, A,, ..., A,
~B,-B, B, ... B,3,

Via. Y3 A}, A,, ..., A,=> A crneayer A, A,, ..., A,=>(Va)A,
ecnu 8 He cBoGoxHOo B A,, A, ..., A, %0,

Vib. s B—B,, B,, ..., B, curenyer (3a)B->B,, B,, ..., B,
ecnu a He cBobojgHo B B, B,, ..., B, 3¢9,

VIila. U3 S;A|=»B,,B,, ..., B, cnenyer (va)A-B,,B,, ..., B,
eCJIH HUKaKoe cBo0OHOe BXO)K/IeHHe & B A He HAXORMTCA B MI-YaCcTH
nn-gopmyast A Bupa (Vb)C unu (3b)C 369,

VIIb. U3 A, A,, ..., A, =»SiA| cnenyer Aj, A,, ..., A, = (J8)A,
€CcJIM HMKaKoe CBOOOJHOE BXO)KJeHHe & B A He HaXOMUTCS B NN-4acTH
nn-popmysst A Buma (Vb)C mnu Buma (3b)C 379,

VIII. U3 A, A,, ..., Ay =CB,B,, .. .Bu A, Ay, .., A,
C->B,B,.,, ..., B, cieayer A, A,;, ..., A, =B, B, ..., B,%.

39.12. Toxa)kuTe SKBMBAJIEHTHOCTb (B CMbICJIe COBNAJEHUS TEOPEM)
cucremnl F} u cucrembt F},, KoTOpas noJjiyyaercss 3aMeHO# mpaBuna
BBIBOJIA vifi MHBepCUsIMH JBYX npaBun Va u Vb u pobasneHuem
HpaBWIa andaBHTHON 3aMeHEl CBSISAHHBEIX MEPEMEHHMHIX 372,



TIIABA IV

YUCTOE ®YHKLMOHAJIbHOE MCUYMCJIEHHE
INIEPBOI'0 NOPAIOKA

40. Nipyras Bo3moxHas dopmymupoBka. B ciyuae, koraa gpyHkiuo-
HallbHOE HCYHMCJIEHME NEepBOro MOpsiika 00J1afaeT HOCTATOYHLIM anmna-
paTroM mepeMeHHbIX, KaK Y)Ke OTMeyaloch, BO3MO)XHA TaKas ero
GopmynupoBKa, B KOTODOH HCMOJIL3YIOTCS INpaBuiia MOACTAHOBKH
(B momoJsiHeHKMe K MpaBuiam Mo0yc noHeHc W 0606ILeHUsT), 2 AKCHOMHBIE

CXECMBI § 30 3ameHeHBl MX OCHOBHBIMH YaCTHHIMHU ClIy4asiMH, TaK YTO’

YHMCJI0 aKCHOM KOHeyHo. B aToM naparpage Mbl fafium TaKylo GopmyJiu-
POBKY, F}”, 4HCTOro GpyYHKUUOHAJILHOTO HCUYUCIEHHUS NIEPBOTO NIOPSIAKA.

HcxoqHeiMu cuMBONaMu sIBJISIIOTCSE BOCEMb IMepeyuciieHHHX B § 30
HeCOOCTBEHHEIX CHMBOJIOB, MHAMBUJHEIE TepeMeHHbie, MPOIMO3UIHO-
HaJIbHBle NepeMeHHble U n-apHble QyHKUHOHANbHbIE NepeMeHHbIe ISk
Ka)K0ro I0J0)KUTesbHOro Lenoro n. IlpaBuna noctpoenusi, 40i—v,
coenajganT ¢ 30i—v, Kpome TONbKO TOro, uro B 30ii MCKIOYANTCA
YIOMUHAHUMA (QYHKUHOHAJIbHBIX M MHAMBUAHBLIX KOHCTAaHT. Mcmosb-
3ytoT onucaHHble B § 30 nMpueMbl COKpalLleHUs1, BKJIKYAsK OnpeeeHus-
cxemel D3—17. TlpaBunama BbIBOjA SIBJIAKTCA Cllefyloliue:

*400. Y13 ADB u A crenyer B.

*401. Ecnu a — uHpuBHAHAsA IlepeMeHHasi, To U3 A cieayer (a)A.
(ITpasuno o6obujenus.)

(ITpasuao modyc nonenc.)

*402. Eciu a — MHAMBUIHAS NepeMeHHasl, He SIBIsSOWasicsi CBOGOM-
Hoit B N, b — uHAMBUAHAS mepemeHHas, He Bxoasmasi B N,

4 B nonyvaerca u3 A moacraHoBkoi gopmyssl SyN| Bmecto
KaKoro-yu6o yactHoro BxoxaeHuss N B A, 1o 43 A cnenyer B.
(I1pasuno anpasummold 3amervl c643aHHOU nepemeHHOI.)

*403. Ecnu a u b — WHIMBUJHBIE TIepeMeHHBIE M €CJIH HHUKaKoe
cBoOOHOE BXO)KJIeHHe & B A He HAXOAMTCs B IIH-YacTH
no-gopmynst A Buaa (b)C, To u3 A cienyer S;A|.

(I1pasuno nodcmarosxu emecmo UHOUBUOHBIX 1EPEMEHHbIX.)

*404,. Isicmd p — NpONO3HUHMOHAJLHAA NepeMeHHasi, To H3 A cienyer
0
3 .

(I1paguno nodcmanosku 6mecmo npono3UYyUOHAALHOLU nepe-
‘ MeHHOI.)
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*404,. Ecnu § — n-apHasg QyHKUMOHAJILHAs IepeMeHHass, a Xy,
X,, ..., X, — PasjMyHble MHIUBHAHbIE NepeMeHHble, TO U3 A
creyer Siivve XA
(ITpasuno noOcmarosku emecno PyHKYUOHAALHOL nepemerHol.)

AKCHOMaMH SIBJISTIOTCSI CJIeAYILHe IATh:

1405. pD_¢Dp.

1406. sD[pDyglD.sDpD,.sD4.
1407. ~pD~ gD _ ¢DP.

1408. p D, F(x) D, p D (x) F(x).
1409. (x) F(x) D F(y).

M3 pe3ynbTaToB, NMOJIyYeHHBIX B Mpejbiaylleii Ijiase (B YaCTHOCTH,
B § 35), cieayeT 3KBMBAJIEHTHOCTb cucTeM 3P u F'P B Tom cmblcie,
YTO TeopeMma OHOU U3 ITHUX CUCTeM SIBJISIeTCs TakoKe TeOpeMOH M Apy-
roii cucrembl. M3 aroro ciegyer, 4ro MoJyveHHble B IIpeibifylLei
rJ1aBe NMpOU3BOJHLIE IIPaBUJA BbIBOAA cucTeMbl F1P MOryT ObITh cpasy
pacnpocTpaHeHbl U Ha cucreMy FiP.

Comep)kanue crnegylomux naparpagos (8§ 41—47) orHocurcs
K TEOPETHYECKOMY CHHTAKCHCY YMCTOr0 (QYHKLMOHAJIBHOTO HCYHCIIe-
HUSl [IePBOTO MOPSAKA, H 32 UCKIIOUEHUEM pe3yJbTaToB § 41, KoTOpble
KacarTcsl 4acTHoit GopmynupoBky [P, OHM NPHUMEHHMBI K YHCTOMY
$YHKLUHOHAILHOMY MCYUCIIEHHIO [epPBOI'0 MOPAAKA HE3aBUCHMO OT
TOT0, paccMaTpuBaeTcst Jid OHO B popmynuposke F1P uan FL°. Muorue
pe3yJsibTaTel MO)KHO pPacnpocTPaHUTb Ha JpyTrHe (YyHKUUOHAJIbHBIE
MCUKCJIEHHUsT NepBOTo NMOPsAKA, a HEKOTOPhle — Jla)Ke Ha IPOU3BOJIb-
Hble (QYHKLMOHAJbHbIE HCUMUCIIEHUs] MEPBOro MOpsAAKa B (opmyJu-
poBke Fl. OpgHaxKo Mbl COCPEAOTOUYMM CBOE BHUMAHHE Ha UUCTOM (QYHK-
LMOHAJILHOM HCYHMCIIEHUH TepPBOIr0 MOPSJKA, NIPEA0CTaBsisl UUTATEO
CamMOMy BBIIOJHHTb 3TH PacHpOCTPaHEHUs1 TaM, e OHU OUEBHIHHL

3ameTuM, YTO HCIOJb30BaHHBIA B 3TOM Maparpade merom Io0jay-
YeHUs TaKod GopmyJiMpoBKU QYHKHUOHATBLHOIO MCUMCIIEHUST HIEPBOIO
NOpsi/iKa, B KOTOPOH aKCHOMHBIE CXeMBbl CHCTeMbl [ 3aMeHeHbl KOHeY-
HBIM UHCJIOM aKCHOM, MOXXHO pPacHpOCTpaHuTb Ha Jio0o# ciyual,
B KOTOPOM HMMEITCS (QYHKUHUOHANbHBIE NepeMeHHble XOTsl Obl 0HOTO
THNA. A MMEHHO, HPOU3BOJSITCS COOTBETCTBYIOINHME M3MEHEHUS B CIIH-
CKe UCXOJHBIX CHMBOJIOB M B IIpaBuJax NocTpoeHus. [IpaBuia BriBoga
ocrarTrcsd 0e3 M3MeHEHHWH, 332 MCKIIOYeHHEM TOro, 4ro: 1) B cayuae,
KOrja MMEITCSl MHJMBHUAHbIE KOHCTAHTHI, J0JDKHbI ObITh NMPOU3BEJEHDI
COOTBETCTBYIOLIMe u3MeHeHUs1 B *403 u *404,, Koropbie cpenanu Oul
BO3MO)KHBIM X HCIIOJIb30BaHHUE B 3TUX NpaBuiax (Kak B *351 n*352);
2) ecnu Kakoe-nubo u3 npaBus *404, cTaHOBUTCS GeCCMBICIIEHHBIM,
TO OHO JO/DKHO ObITh onylueHo. [1ATb aKCHOM 0CTaOTCA TeMH HKe ca-
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MbIMH, YTO ¥ B F}P, eCiM TOJIbKO MMEITCS HaJIMI0 HeoOXOXHUMbIe Me-
pemeHHble, B IDOTHBHOM )Ke CJlyyae OHU MOLUPHULUUDPYIOTCA OUeBUIAHBIM
ofpasom.

B yacTHOCTH, 7151 BCAKOr0 INOJIOYKUTENBHOIO LeJoro m Gopmynu-
poBka F}™ m-apHoro GyHKIIMOHAJIbHOIO MCUKCJIEHHS1 IIePBOro MOpsA-
Ka MO)XeT ObITb MoJiyueHa M3 FIP NMpOCTBIM HCKJIIOUEHHEM M3 4YHcla
MCXOJIHBIX CHMBOJIOB Bcex 0oJiee 4eM mM-apHBIX (QYHKLHMOHAJBLHBIX
nepeMeHHBIX M ONYyCKaHMeM Bcex mpasua *404,, B KOTOpBIX 1 > m.
Jlerko BupeTb, uTO 3Ta GOpPMYIMPOBKA M-apHOr0 QYHKLMOHAJLHOIO
HCYKCJIEHUSI TIePBOro MOpsjKa SKBHUBAJIeHTHA (B CMBICJE COBHAAEHMS
TeopeM) m-apHOMY GYHKUMOHAJIILHOMY MCYHMCJIEHHIO NEPBOro MOPSAKA
B dopmysupoBre F1™ rjasum 1.

Ynpaxnennsn K § 40

40.0. [Moxa)kuTe, 4YTO TEOPEMBl CHHIYJSAPHOr0 (QYHKLUHOHAJIBLHOIO
MCUHCIIEHNs! TIePBOTro NMOPSIJIKA COBNANAIOT C TAKUMHM TeOpPeMaMU YHCTOrO
(GYHKUIMOHANLHOTO MCYHMCJIEHHSI TEpPBOro MOPsiiKa, B KOTOPHIX BCe
GYHKUHOHAJIbHEIE TepeMeHHble CHHTYJISPHBL.

40.1, TToxakure, yto B cucTemMe FIP MOXXHO, He H3MeHsIsT Kiacca
TeopeMm, 3aMeHUTb NpaBuio obobwenusi u axcuomet 1408 u 1409 nHa
clenymoolire Ba NpaBUJjia BbIBOJA: €CJIM & eCTh MHAMBHUJHAS NepeMeH-
Hasl, He siBJsApINascsa cBo6ogHoi B A, To u3 A D B ciegyer A D (a)B;
ec1d a He csoboxHa B A, To U3 A D (a)B cneayer A DB.

40.2, Paccmorpure (GOPMYyNMpPOBKY pacuiMpeHHoro IpoIo3HLUo-
HaJILHOTO MCUMUCJIEHUS ¢ YKa3aHHbIMU B ynparkHeHnH 30.7 HCXOAHBIMH
CHMBOJIAMH, U NYCTh NPaBUJIAMH BbIBOJA B HeM OyAYT M0OYC noHeHC,
NpPaBUJI0 MOACTAHOBKU (BMECTO IIPOMO3ULIMOHANBHBIX I1epeMEHHBIX)
M Ba Npasuia, BeefeHHbie B 40.1, moauduLupoBaHHbe TakuM o6pa-
30M, YTO B HUX & CYMTaeTCs Telepb He MHAMBHIHOH, a NIPONO3ULHO-
HasnbHOH nepemenHol. [lycTe, nanee, akcuomamu 6YIYT TPU aKCHOMBI
ucuucnenust PL.  TloBenuTe pasBuUTHE CHCTEMBbI 0 TOTO, YTOOH Clie-
JlaTh BO3MO>KHBEIM penieHHe ee NpoOJieMbl paspellieHnsl B COOTBETCTBUM
C MJIaHOM, HameueHHBIM B § 28 409 (Mcnob3yiiTe pe3yibTaThl U3 YIIPAXK-
HeHns 18.3.) '

40.3. Jloxkaxkure, UTO €CJIM COOTBETCTBYIOLIMM 00pa3om omnpeie-
JIUTb KOHBIOHKLMIO, NU3BIOHKLHKIO, SKBMBAJNEHTHOCTb W OTPHIIAHHUE
B YaCTMYHOH CHCTeMe PACIIMPEHHOr0 NPOMO3ULIMOHANBLHOTO HCYHUCIe-
HHUs, UCXO/IHBle CMMBOJIBI KoTopo# — Te e, uto U B 30.7, mpa-
BHJIa BBHIBOJA —- M00yc nowetc, o0oOuleHHe M INOACTaHOBKA, & aK-
CHOMbBI — JIBeé aKCHOMBEI M3 P*, M B KOTOPOH MMEIOTCS [BE AKCHOM-
Hple CXeMbl —(@)AD A u @)[bDA]D _bDR)A, rie b OTIMYHO
OT a, TO B 9TOH cucteMe OyIeT COAePKATbCs BCE HHTYULMOHHUCTCKOE
nponosuliKoHaibHoe Hcuucnenue. (Cm. 19.6.)

47. Hesasucumocms 211

41. Hesaeucumocts, U3 osxpunanentHoctu cuctem FIP u FIP jero
cnenyet, uyto npasuna *404,, *404,, ... cucremb Fi° He siBistioTCSt
He3aLMCMMBIMK. B camom jieite, ¢ momompio npasun *402, *403, *404,
u * 404, Mo)kHo moGol yacTHbIM ciyvail BCAKON aKCHOMHOM CXeMbl
U3 uncna *302—*306 nonyuMTh U3 COOTBETCTBYIOMIEH AKCHOMbI U3
yucna 1t405—1409.

He Gynyuu HesaBucuMbiMK, TIpaBHa *404, (n > 1), TeM He McHee, B HEKOTO-
POM CMBICJIE HE H3JMINHH, TAK KAK OHU OTPAHHUYMBAIOT KJACC NPAaBHABHBIX HH-
TepnpeTuaunﬁ crucrembt FiP, JleHCTBHTENbHO, MHTePNpeTalHsi, OTIMYAOMANCS OT
[NIABHOM MHTepIpeTalMu cHcTeMbl F1 TonbKo TeM, YTo (yHKUHOHANBHBIE Mepe-
MEHHEIE, BepXHHE HHACKCHI KOTOPHIX NPEBLILIAIOT 1, HHTePIPETUPYIOTCS KaK QYHK-
LUMOHAJILHBIE KOHCTAHTH (Ka)KAAS] U3 KOTOPHIX COOTBETCTBYET HEKOTOPOH YaCTHOH
NIPOMOSHLIMOHAILHON PYHKIMH WHIUBHIOB), SIBJISIETCS] NIPABHIBHOM HHTEpPIIpeTa-
1uedi cucremsl F1° i cucTemsl, mostydeHHol us FIP or6pachiBanuem npasuin *404,
(n >> 1), Ho He sBNSIeTCS NPABUILHOM HHTepHpETallHell caMoll CHCTEMBI Fi®,

IoTpeGrocTs B paBuiax *404, (n > 1) ¢ TOUKH 3peHHs CUHTAKCH-
UECKOH C€TAHOBHTCS SICHOM, €CJIM CMOTPeTh Ha F1P He KaK Ha 3aKOHYeH-
HYI0O CHCTEMYy, 8 KaK Ha TaKyl0 CHCTeMY, K KOTOPO# NO/DKHBI GHITH
7106aBJIeHbl HEONpe/iesIieMble TEDMUHBL U TIOCTYNATHl A/ TOCTPOEHMs]
Ha 3TOIf 0CHOBE HEKOTOPOIA CTIeLHaIbHOM BETBH MaTeMATHKHI C MOMOLLLIO
(pOpPMAILHOr0 aKCHOMATHUECKOTO MeTofa (OMMCAHHOIO B 3aKJIOYU-
TeILHBIX a63auax § 07). B camom neste, Takoi j106aBiICHHBIH MOCTY AT
MOXXET TaK COAEPIKaTh, CKa)KeM, O¥HapHYM QYHKUMOHAILHYIO Nepe-
MEHHYI0, 4TO [Jisi NOJIyYeHUst M3 Hero TpeGyembIX CJIeACTBUI HeoOXo-
JMMO GYAeT MCIOJIb30BaTh NpPaBUio *404,.

3a nckioueHueM npasui *404, (n > 1), ocranbHble npaBuia M
AKCHOMBI cuCTeMBl F3P HesaBucuMbl. Mbl NpHCTYIaeM K KpaTKOMy
M3JI0)KEHHIO TOT'0, KaK 9TO MOXXeT ObITb YCTaHORJIEHO. ‘

Paccmorpum QopMyIMPOBKY NpPONOSHLMOHAILHOIO HCUHCIEHHS
NpaBUJIaMu BBIBOJA KOTOPOH SIBISIIOTCH MO0OYC NOHeHC W TOACTaHOBKA
M B KOTOpO# mmeercst; MaTh akcuom: 1405, 1406, 1407, p D r D . poTr
Wr 2D r. 31ech B NOCTeHAX aKCHOMBI SIBIAIOTCS NGIH aKCHOM 1408,
1 1409 cooTBeTCTBEHNHO (B cmeicsie § 32). CienoBaTenbHO, UMEs He-
KOTOpO€ N10Ka3aTesIbCTBO TeopeMbl A cucTeMbl F1P W 3aMeHsis1 B HeM
Ka)XX1y10 nn-gopmysy Ha COOTBETCTBYIOIIMM 06pasom NofoGpaHHYIO
€e NGy, Mpl N0JyuaeM JI0KA3aTeNbCTBO HEKOTOPOi nnu A, maHHoH
$OpMyNEl A — y)Ke B KauecTBe Teopembl B paccmarpuBaeMoit popmy-
JIMPOBKE NPOIO3ULMOHANBLHOIO HCUucneHus. Menonesyst meroust § 19,
MBI MO)KeM MOKasaTh HE3aBUCUMOCTb B 3TOH (OPMYJIMPOBKE NpOMO-
SHLMOHANBLHOI'0 MCUHCJIEHMSl NPABMJIA MOOYC NOHEHC W KaXKIOH u3
axcuom 1405, 1406, t407. M3 atoro ciiemxyeT He3aBHCHMOCTb B Fir
IpaBuna *400 u xawoit u3 awcuom 1405, +406, 1407. (IToapo6-
HOCTH IPeNIOCTABJIAITCS YUTATEIO.)

Paccmorpum npeoGpasoBanue nn-gpopmyn cucremsl FLP, Koropoe
SaKJIIOYAETC B 3aMeHe BCEX BXOXKIEHMH KBaHTOpa (Va) Ha ~ (Va) ~
ONHOBpEMEHHO 151 BCeX MHIMBUAHBIX MePeMeHHBIX a. TO ecTh, KOpoye
14* — 11
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roBopsl, paccMOTpuM MpeobpasoBaHye, KOTOPOE COCTOMT B 3aMeHe
NOBCIOAY KBaHTOpa OOIWHOCTH HAa KBaHTOD CYyLIeCTBOBaHUS. MOXKHO
NpoBepUTh, YTO, 3a HCKIoueHueM 1409, Bce akcuombl cuctembl FEP
npeofpasyroTes NPU STOM B TeOpeMBl cricTeMbl FiP M UTO BCe MCXOJHBIE
npaBuia BHIBOJA cUCTeMbl 1P npeofpasyloTcst IPHM STOM, B OUEBHIHOM
CMbICJIe, B MCXO/HbIE UJIM MPOU3BOHLIE IpaBUiia BHIBOAA CHCTeMbl F1P.
B To »xe Bpems 1409 npeobpasyercs B (3x) F(x) D F(y), 4T0 He sIBJIseT-
¢st Teopemoit. [Ecin - (3x) F(x) D F(y), To B cuy *330 u P, |-F()D
F(y), wro mportuBopeunt **324.] Orciofa cleyeT He3aBMCHMOCTL
1409. :

PaccmoTpum npeofpasoBaHue nn-gopmys cucTembl F3P, Kotopoe
3aK/I0YaeTcsd B OJHOBPEMEHHOI 3ameHe BCAKo# nn-uacta Bupa (Va)C
na (Va)~ [CDC] %Y, Tlpu aToM Ka)knasi akcuoma npeoGpasyercs
B TEOpEMY, a Ka)K[oe MCXOIHOe MpaBuil0, 3a HUCKJIueHuem ¥401
(npaBusio 0600IeHuUst), Npeofpa3yeTcss B HCXOAHOE WJIM INPOU3BOA-
Hoe mpasuyio. C apyroil cropoHel, Teopema F(x) D, F(x) mpeobpa-
3yeTcst Ipu 9TOM B (X))~ _ F(X)D F(x)D , F(x) D F(x), uro He.
siBJsieTcst TeopeMoit. M3 aToro ciepyeT He3aBUCUMOCTb NpaBuiaa *401.

Paccmorpum nipeoGpasosanue mnn-Gpopmys cucTemsl ;F®, KoTopoe
3aKJII0YaeTcst B 3amene (Va) Ha ~ (Va) ~, eClM @ — OTJIMUHAA OT X
nepemenHas. [Ipu 9ToM Ka)kias akcuoma IpeoGpa3yerTcsi B TEOpeMy K
Ka)K/10e HCXO0IHOe TPaBMJI0 BRIBOJA, Kpome *402 (npaBuno ajidaBuTHOMH
3aMeHBl CBSI3AHHBIX MEPeMEHHBIX), B HCXOJHOe HJIM HMPOM3BOLHOE
npasuio. Bmecte ¢ Tem Téopema (y)F(y)D F(2) npeoGpasyercs
B (3y) F(y) D F(2), uto He sBnsercs Teopemoil. Otciopa cieiyer
He3aBUCUMOCTb NpaBuyia *402.

PaccmoTpum npeoGpa3oBanue mn-¢popmyd cuctemsl FIP, KoTopoe
COCTOMT B 3aMeHe Kakaoil nm-uactu Buja (Va)C na SiC|. [dTo mpe-
00pa3oBaHue MOXKHO OMUCAThb U TAaK: KaXKjl0e CBSI3AHHOE BXO)KJEHME
MHJUBUIHOM IlepeMeHHOH 3ameHsieTcsi B MNII-QOpMyJie YacTHOH uH-
JAUMBUJHON MepeMeHHOH y, mocye 4ero 0TOpACHIBAIOTCS BCe BXOXMKe-
Hust (Vy).] Tlpu srom KaKpasi akcuoma IpeoGpasyercss B Teopemy,
a Ka)Kjoe MCXOLHOe NPaBHJIO BbIBOJA, KpoMe *403 (mpaBuio Inojcra-
HOBKM BMECTO MHIMBMIHOH INEepeMEHHOH), B MCXOAHOe WJU IPOU3BOJI-
Hoe mnpasuio. Teopema (x)F(x)D F(2) mnpeoOpa3dyeTcss Hpu 3TOM
B F(y) D F(z), uto He siBisieTcs Teopemoit (cp. § 32). Otciofa cienyer
He3aBUCHMOCTb npaBuiia *403.

Paccmotpum npeofpasobanue nn-Gopmyn cucrembl FiP, KoTopoe
€OCTOMT B 0TOpaChiBAHUH BCEX BXOXJEHUH 3HAKA ~ U OJIHOBpeMEeHHOH
3aMeHe BcexX BXO)KaeHu#t p Ha [p D p]. Ilpu 3TOM KaKmast akcuoma
npeoGpasyercst B TeopeMy, a KaXXl0e MCXOAHOe NPABUJIO BHIBOAR, 32
HCKIIOYeHneM *404, (npaBuJIO MOACTAHOBKH BMECTO NPOMO3ULMOHAIb-
HBIX NEepeMEeHHBIX), — B HCXOJHOE MJIX IIPOU3BOAHOE NpaBuiio. Bmecte
C TEM TeOpeMa ~~ J2D gD ¢ npeobpasyerca B ¢ D gD ¢, UTO He
sIBNIsSIeTCST Teopemod  (**320). K3 aToro cieayer He3aBUCHMOCTb
npabuna *404,.

471. Hesasucumocmsb 213

Paccmotpum mpeobpasosanue nmn-gopmyn cucremsl Fi?, Koropoe
COCTOMT B 3aMeHe MOBCIoOAY F(a) Ha [F(a) D F(a)] (uist Ka)Kioit uHaH-
BH/JHOW IePEMEHHOM a, HO JIMLIb JUJIST OHOM QYHKLMOHANBHOM NepeMeH-
Hoi F') U 0JHOBPEMEHHO B 3aMeHe BCeX BXOKJeHHH (Va) Ha ~ (Va) ~
(ans Kaykpo#t unansuaHoi nepemennoit a). Ilpu sTom Ka)kaasa akcuoma
npeofpasyeTcss B TeOpemy, a Ka)Kioe HCXOJHOE INPABUJIO BHIBOAA,
3a UCKJoueHuem *404; (NpaBuy0 MOJACTAHOBKH BMECTO CHUHTYJISIPHBIX
$YHKUMOHAIBHLIX IEPEMEHHBIX), — B HCXOJHOE HJH IIPOM3BOJHOE
npasusio. B To >Ke Bpemst Teopema (x)G(x) D G(y) mpeobpasyercs
B (Ix) G(x) D G(v), uro He sBisgercs Teopemoil. M3 aroro cnempyer
He3aBUCUMOCTL Mpasuna *404,.

Hakonet, fjist 10Ka3aTenbCTBAa HE3ABUCHMOCTH aKCHOMBI T408 mbl
ucnoyb3yem 0oJiee cI0)KHoe npeobpasoBaHue Nn-popmy cucrembl FAP,
cOCTOAUlee M3 CleayloIux 3tanoB. CHayana 3aMeHsieM KKAYI WHIH-
BUJIHYIO [IePEMEHHYIO Ha HEMOCPEACTBEHHO Ciefyiollylo 3a Hell B aj-
(aBUTHOM TIOPSAAKE WHIUBUAHYIO TIEPEMEHHYIO, T. e. 3aMeHsIeM OJHO-
BPEMEHHO X Ha ¥, ¥ Ha 2, 2 lla X; U T. I. 3aTeM 3aMeHsIeM KaKAy1o Npo-
TO3ULIMOHAJILHYI0 [epeMEeHHYI0 Ha CHHTYJSIPHYI (YHKUMOHAJIBHYIO
TEePEMEHHYI0 M KaXKAYI0 n-apHyo (QYHKLUMOHAJLHYIO IlepeMeHHYI0 Ha
(n + 1)-apuyio QYHKUHOHAJbHYI0 TNEpeMeHHYI0 CIeAYoIUM 00pasom.
[TporosunuoHanbHas NepeMeHHasi a 3aMmeHsieTcsl Ha b(x), rie b —-
CUHFyJspHasi (QYHKLUMOHAJIbHAs MepeMeHnHAasl, 3aHuMamolass To XKe
andaBUTHOE NOJI0KEeHUe, YTO U a (T. €. ecyia eCThb i-51 B andaBUTHOM
NOpSAIKe NpOMO3ULHMOHANbHAS NepeMeHHast, T0 b ecTb (-1 B anda-
BUTHOM IOPsIIKe CUHIYJsipHasi QYHKUMOHAJIbHAsl IlepeMeHHasl); ec-
1 a — n-apHasi GYHKUMOHAJIbHAS IepeMeHHas], TO KaKjaas Nn-yacTb
BUja a(cy, €y, ..., C,) 3aMeHsieTcss Ha b(c,, €y, ..., €, X), I'le b €CThb
(n + 1)-apnas @yHKUMOHAbHAS NeDeMeHHasl, HMelolas To )Ke anda-
BUTHOE HOJIO)KeHHUe, 4To 1 &. Ilocae aToro B KaXKa0il nn-4acTu, umero-
weit B umiumkauuu [A 2D B], no6aBisiem K aHTeleleHTy A M KOH-
CEeKBEHTY B KBaHTOp cyulecTBOBaHUsI ~ (VX)~~ (T. €. 3aMeHseM
[ADB] Ha [~ (VX) ~ AD ~ (VXx) ~ B] 1 BMecTe ¢ TeM 3aMeHsieM
Kbl xBanTop obmHocty (Va) Ha (Va)(VX) M moBCIOAY 3ame-
HAEM ~ Ha (VX) ~.

Pesynbrar npuMeHeHus 3Toro npeofpasopanus K 1408 ectsb

(1) @) [@x) F) D,,@x) F(y, )] D @Ex) . @X)F)D @x) () () F (¥, %),

YTO He SIBJIsieTCs TeopeMoii cucrembl FiP. C mpyroii cTopoHbl, MpuMeHe-
HMe 9TOro Ipeo6pasoBaHMsi K OCTAJbHBIM aKcUOMaMm cucTeMbl FiF
JAeT TMOCJej0BATEIbHO (HOPMYJILI

(2) @x) F(x) D @), 3x) G(x) D @x) F(x),
() (@) [(3x) F1(x) D (3x) , (@x) F(x) D @x) G(x)] D

(%) . 30 [@%) Fi(x) D @x) F)] D @x), @) F1(x) D 3x) G(),
(4) 30 [Ex) (x) ~ F(x) D @x) )~G(0)] DEx),, @x) G(x) D (3x) F(x),
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() @) () ) F(y, x) D Ax) Fz, x),

KOTOpHIe SIBISITCA TeopeMaMu cuctembl FP.

Bonee Toro, sTum npeobpasoBaHMeM Ka)K[10€ MCXO/IHOE IIPAaBHJIO
BeIBOJA cHcTeMbl FIP npeofpasyercsi B MCXOMHOE MJK TIPOM3BOJHOE
npasuio. (st Toro uToObl 110Ka3aTh 3TO AJs npasuna *400, Hy)KHO
BOCIMOJIb30BATLCSA TeM (AKTOM, SABIIOIHMCS CJeACTBUEM U3 **320,
YTO BCSIKas TeopeMa cucremsl 3P cOfep)KUT 3HAK UMIIMKALMU M YTO,
ClieloBaTeNIbHO, HUKaKasi Teopema cuctembl F3° He mpeobpasyercs
B TaKyio nn-QpopMyJy, KOTopas cojepykana Obl x B KayecTBe cB0GOJ-
HOM mepemeHHoOii.) MI3 aToro ciexyer He3aBUCHMMOCTb aKcuombl 1408.

Ynpaxuenun K § 41

41.0. ns Toro yroOhl 3aBepIKUTEL ONMUCAHHOE BhILIE /J0KA3aTeLCTRO
He3aBUCUMOCTH aKcuomul 1408, npuBeguTe jeTany A0Ka3aTelLCTBA
TOI0, 4To (1) He sABJIsIETCS TEOpeMoii cucTembl F3P, a (2)—(5) aBusiioTes
rTeopemamu. (st 10Ka3aTelNbCTBa HEPBOTO M3 3THX IMPeJIOKeHHH

NOKa)XuTe ¢ NOMOIILIO ITPABUJI MOACTAHOBKH BMECTO (I)YHKHPIOHaHbeIX ’

nepeMeHHbIX, uT0 ecnu (1) siBasiercst Teopemoif, To u G(x) D G(y)
TaK)Ke SIBJISIETCSI TEOPEMOH, UTO NMpPOTHBOpeYuT **324.)

41.1. Cnepyst T'énenmo, noKa)kute He3aBUCHMOCTL aKcHombl 1408
¢ momowmblo rnpeoOpasoBaHusi nn-gopmyn cucrembl FL°, koropoe
COCTOMT B 3ameHe Ha [pCE p] Kanoit nn-vactu Buaa (Va)i(a), roe a —
HHIMBH[HAan nepeMeHHasi, a f — cuHrynspHas QyHKUMOHAIbHAS
nepemMeHHas, a Tak)Ke KaXKaoit nn-vyactu Buaa (Va)b, rie a — HHAUBHA-
Hasl IepeMeHHast, a b — MPONO3ULKMOHANbHASL NlepeMeHHast.

41.2. Cnenyst ananoruu ¢ § 40 u UCONBL3YS Te XKe caMbie, YTO H
B § 40, npasuna BeBofa *400—*404,, nepepopmynupyiite cucre-
My FU us ynpakuenus 38.6 B Bue UUCTOTO HHTYHMLUHOHHCTCKOIO
(GYHKUHOHANILHOTO HMCUMCJIEHMs] IiepBoro nopsaxka FiP ¢ KoHeuHBIM
YMCIIOM aKCHOM. M3yuuTe He3aBHCHMMOCTb AKCHOM M HPABUJI CHUCTe-
mpl F3It, (CnemyeT BOCIOJIb30BATHCSI Pe3yJbTATAMHM  YIIPayKHeHUH
26.18, 36.6—38.8, a Taroke § 41.)

41.3. Hccnenyiite He3aBUCHMOCTb aKCHOM M IIPaBHJI BBEJEHHOMN
B ynpa)kuenuu 40.2 ¢OpMYyJIMPOBKH PACIIMPEHHOT0 NPONO3ULMOHAb-
HOT'0 KCUHUCJIEHHUS. '

42. CxonemoBckas HOpMaiLHAsA dopma. Mbi roBopuM, uTo mn-¢op-
MyJia P HaXONUTCS B CKOAEMOBCKOL HOpMAAbHOL (PopMe, eCNK OHA
Haxo[HuTCs1 B NpelBapeHHO# HOpMaJbHOH (opme Ge3 cBOOOJHBIX HH-
RUBHJHBIX NEpeMEeHHBIX U ee NpedUuKCc UMeeT BUJ

(Fa) (3ay) . . . 3a,) (b) (by) . . . (b,),

42. Croaemosckana HopmaabHasn Popma 215

rae m= 1 u n= 0. Opyrumu crosamu, nn-Gopmyna B IpeasapeH-
HO#t HOpMasbHOH (OpMe HaXOAMTCA B CKOJIEMOBCKOW HOpPMaJsibHOM
¢opme, ecu OHA He MMeeT CBOOOMHBLIX WHAMBHAHBIX TepeMeHHBIX, ee
npeguKC COJCPIKUT M0 MEHbHIEH Mepe OJMH KBAHTOP CyLIeCTBOBAHMS
M KOKIbI KBaHTOP CVINECTBOBAHUs B NpepUKCE NMPENLIECTBYeT KaXK-
JIOMy KBAHTOPY OOLIHOCTH 403,

Jlnst monyyeHUs1 TOTO, YTO Mbl Ha3blBaeM CcmandapmHoll cKoaeMmos-
cKoli HopmaabHoil ¢opmoil NaHHOM NN-GOpMyJbl A, Mbl NOJbL3YyeMCH
CJIEAYIOLIMM TIPOLECCOM CBEEHHUS: -

i. Buauane cBogum A K ee CTaHAapTHOH mpelBapeHHOH HOpMalb-
Hoit gopme B no meroay § 39.

ii. Ecnu ¢, ecTb neppasi B anpaBUTHOM MOPsI/IKe CBOGOAHASA MHIM-
BUHAs IepeMeHHasi nn-¢opmyisl B, To npunuceiBaem K B kBaHTOp
o6wuoctu (Ve,). IMoBropsiem 3TOT War a0 Tex nop, noxa B He cse-
gercsi K nn-gopmyne €, B InpeiBapeHHOW HOpManbHOH ¢opme 0Oe3
cBOOOJHBIX HMHAMBUIHBIX nepemeHHBIX. [Takum obpasom, €, ecTb
(e )Cuy) .. (c)B, THE €Yy Cy, - . ., €, — CBOOOIHBIE HHIUBU/IHBIE TIEPE-
MeHHble NN-GopMmyJiel B B ux anpasuTHOM nopsiawe. Pasymeercs, u
moker 6uiTh paBho 0.]

iii. Ecnu C; HaxoguTcsi B CKOJAEMOBCKO¥ HOpMasbHON (opme, TO
nycts C cosnagaer ¢ C,.

iv. Ecain C, umeer nycToi npepuxc (910 OyeT MMETb MeCTo,
xorpa C, sBisiercst Im-gopmynodt cucrembl P), To nycts C Gyner
(Ax), F(x) D F(x) DC,. Torna € Haxoaurcs B CKOJNEMOBCKOH HOp-
MaJibHO# (opMe.

v. Eciu He uMelOT MecTa ciayyad iii u iv, To C; no/okHa uMeThb

BU (3a,) (3a,) . .. (3a,) (@, . )N,

rae k=0 u N, HaxXOAMTCs B NpPeJBApPEHHOM HOpMajbHOK Qopme M
HMeeT CBOMMH CBOOOIHBIMM WUHIMBHIHBIMU IEPEMEHHBIMH TOJBKO &,
a,, ..., a,,;. [lycts f;, — nepsas B andapuTHOM nopsiaike (k +- 1)-apHas
PyHKUMOHANLHAS MepeMenHas, He Bxopsimas B €. Ilyers €, —mpen-
BapeHHast HopMaJbHas (opMa Mn-Gpopmy sl

(3a,) (3a,) ... (3a,), (8, [N, D1(a;, 5 ..., 3,45)] D
(ah #-1)f1(a1’ a ..o ak+1)'
Torpa ecnu €, HaXOHUTCS B CKOJIEMOBCKOH HOpMasbHOM Qopme, TO

nycts € conapnaer ¢ C,. B npoTUBHOM ciyuyae IOBTODSIEM CBeNEHHE.
To ectb C, umeer BUA

(3a)) (3a,) e (3a,) (@w +1) Ng,

rie k' >k u N, Haxoaurcs B NpeABapeHHOH HOpMaybHOM ¢opme U
uMeeT CBOMMH CBOOOJHBIMH WHAMBUIHBLIMHM IIeDEMEHHBIMU TOJIbKO &,
a,,...,a; . [lycts f, — nepBasBanpasuTHOM nopsiiKe (k' 4 1)-apHas
¢yHKkuuoHanbHas nepemenHas, He Bxogamas B C,. Ilycrs C; — mpen-
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BapeHHasl HOpMalbHAas Qopma nn-GopmyJsl

(3a,) (Jay) . . . (Fay) , (@ 4)) [N, D13y, a,, ..
(ap 1) fx(ay, a,, ..., apyy).

Torpa ecnn C; HaXOLUTCA B CKOJIEMOBCKOH HOpMasibHOH ¢opme, To
nycth € cosnagaer ¢ C;. B nmpoTuBHOM cliyuae, IPOJ0JDKAs CBeJEHHUE,
mel coaum C; uCy, u 1. 1., ToKa He monyyum nn-popmyuty €, _; ., B CKO-
JIEMOBCKOW HOpMasbHOM ¢opme, ¢ KoTopolt Torma u coBnapaer C.
Met yupum, uto € ectb C,,_;, 4, Ilie [ eCTb YHUCJIO TEX KBAHTOPOB 0O6IL-
HOCTH, KoTOpele B mnpepurce nn-popmyisl €, CTOAT Hocie moces-
HEr0 KBAHTOPa CYLIECTBOBAHMS, U T'Jle N eCTb 0bllee YKCII0 KBAaHTOPOB
o0mHOCTH B mnpepuxce nn-gpopmyasl €, (B HeHCTBUTENBLHOCTH 3TO
UMCJI0 COBNAjJaeT C YHKCJIOM KBaHTOPOB OOWHOCTH B mpeduKce
nn-¢popmynnt C). '

o A )l D

*#420. Besikasi mn-gpopmysia A Mo)Ker ObITh CBefleHa K Nm-Gpopmyie
C, HaxonsieRcsa B CKOIeMOBCKOH HOpMasIbHO| Gopme, ToCpe-
CTBOM TOJIBKO YTO OMMCAHHOIO B i — V Ipolecca. IToT Npo-
necc cpeneHusi 3QHeKTHBEH, M ABIAIILASCS er0 Pe3ybTaToM
nn-popmysia C B CKOJNEMOBCKOH HOpManbHOH ¢opme ompe-
JleJieHa OJIHO3HAUHO, eCNIM 3ajaHa NN-gopmyua A.

Hoxasamenbcmgo. B cepunm waroB cBejeHMsi, ONHUCAHHBLIX B V,
¢ nomoubi Kotophix C; ceopures K C,, €, cBopuTest K €, ¥ T. 1., KawK-
JBI War MpUBOAMT K TOMY, YTO B IpeduKce INepPBBIA KBAaHTOpP 06-
H{HOCTH 32MEHSIeTCSI KBAHTOPOM CYIL{eCTBOBaHMS! U OJJTHOBPEMEHHO B KOH-
e npepuxca [006aBisieTcss HOBBHIH KBaHTOp OOWHOCTH (6e3 Kakux-
00 MHBIX M3MeHeHui B npedukce) 4%, Takum 06pasoMm, ¢ KaKabim
IIaroM yMeHbINAeTCsi YMCJI0 TAaKUX KBAHTOPOB OOLIHOCTH, KOTODBIE
APeleCTBY 0T KAKOMY-HUOY/b KBAaHTOPY cCyilecTBoBaHHs. IloaTomy
CepUM IIArOB CBENEHUS! JOJDKHBI OKOHYHUTLCS HA nI-¢popmyse C B cKo-
JIEMOBCKOH HOpMaJbHOH ¢opme. OcraBluasicss 4acTh YTBEPKIeHHS
TeOpeMbl OYEBUJHA.

Onpeoesenue. Tln-gopmyna €, monyuenHas u3 nn-Gopmyasl A
¢ TIOMOLbI0 ONMMCAHHOIO B i —- V IpOLecca, Ha3blBAeTC CTAHAAPTHOH
CKOJIEMOBCKOM HOpMaibHOH (opmoit Nn-¢popmynel A.

*%421. Ecimn C ecTb cTaHjgapTHasi CKOJNEMOBCKAsi HOPMajbHasi (opma
nn-GopmyJisl A, To - A B TOM M TOJIBKO B TOM Cliyyae, Korja
—C.

Horasameascmeo. Ml pojoJDKaeM MOJIbL30BATLCSI TeMM »Ke 060-
3HAYEHUsIMHA, YTO U NP QOPMYJIMPOBKE IIATOB CBEAEHMS | — V.

B cuny *392, |- A=B. CaenosareibHo, B cuny P, — A Torma
¥ TOJLKO TOrja, Korma (- B.

B cuny *301 u *306 — nmu ke B cuny *401, 409 u *404, —
B B TOM M TOJLKO B TOM Cliyyae, eciu |- C, 109,

42. Cronemosckas HopmaabHas gopma 217

Ecsu € mosyyeHo B co0TBeTCTBHH c iii, To € coBnanaer c C,. Crefo-
BaTeJbLHO, — A TOorjga M TOJbKO TOorja, Korma H C.
Ecnu C nosyyeHo B COOTBETCTBUHU € iV, TO Mbl MMeeM B cuiy P:

FC =, F(x)D F(x)DC,.

CnenosaresbHo, o6o0mmas Mo x ¥ UCHoJb3ys 3areM *388, Tak Kak €,
HEe COJEP)KUT CBOGOMHBIX HHIMBUAHBIX IePEeMEHHBIX, MBI IOJIyuaeM

FG=@E9, F)D F) DL,

To ectb |- C,= C. CneoBarensHo, B cuy P, - C, Torga v Tos1bKo Tora,
korga b C. CinepoBaTenbHO, - A Torga M TOnbKO Toraa, korpa +— C.

PaccmoTpuM, HaKoHel, cjiy4yai, korna € moay4yeHo B COOTBETCTBUU
¢ v. MBI f0JOKHBI TIOKa3aTh, UTO  C; B TOM M TOJILKO B TOM Cclyuae,
ecau — C,; - C, B TOM M TONBKO B TOM Ciyuae, ecan -Cg; ... =C,
B TOM M TOJIbKO B TOM ciyuvae, eciM — C,_,.,. Tak Kak C copnagaer
¢C,_;.1, TO OTCIOA OYIeT Cef0BaTh, YTO t— A TOrAa M TOJILKO TOTAA,
rkorga C.

Mbi mopoGHO JoKaXkeM, uTo €, B TOM M TOJIbKO B TOM Cliyuae,
ecnu | C,. JlokasatenabcTBa TOro, 4ro €, B TOM W TOJLKO B TOM
ciyvae, ecit = Cy, M T. [., DPOBOJASITCS TOYHO TaK )K€ — TaK UTO
paccy)eHne MOXKeT ObIThb 3aBepIIEHO MaTeMaTHYeCKOH MHAYKLHEH,
YTO MBI IpeJOCTaBJIsieM UYUTATEJo.

B cuny *306 (cp. npumeuanue 405) u P,

(@1 N, FN; Dfy(a;, a,, ..., a,,) D3, a,, ..

CnegoBaTenbHO, ¢ MOMOIblo 0600lieHUA MO a, ., U *333 mosyyaem,
YTO

3] ak+1)'

(@ )N @) [Ny DE(a), a,, .., 8, ) D@ ) Fi(a, 8, ., 8 ).

CnepoBarenbHo, B cuny *367,

(3a,) (3a,) ... (3a;) (&, )N, - (Ja))(Fa,)... (Fa,), (8. .0 [N,
Dia, a, ..., a,,)|D @)@y, a, ..., 8y).

CnegoBarenbHo, B cuny *392 n P, €, - C,. CnenoBatenbHo, ecn - €y,
o - C,.
Tenepb npennonoyxum, yro H C,. Torna, B cuny *392 u P,

- (3a) (3a,) . .. (a,) , (8, ;) [N, Dfy(a;, @y, ..., 8, )] D
(@, .y)fi(ay, a,, ..., 8, ).

CrnepoBarenbHo, noacrasaas N, smecro f,(a,, a,, . . ., @5,) B COOTBETCT-
BHH C MPaBUJIOM MOACTAHOBKHM BMeCTO GYHKUMOHANbHLIX IIePeMEHHBIX,
Mbl TIOJTy4aeM

F(3a,) 3a,) ... (3a,), (a,+,) [Ny, DN D (3, . ) N,.
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Tenepb, B cuny P un npasuna o6obimenus, - (a;.,)[N, D N,;]. Cneno-
BaTEJbHO, B CHIIY M00YC NOHEHC,

() [Ny DNy} D (8, ) Ny - (8,40) Ny
CnenosaresnbHo, B cuiy *367,
(32,) (3a,) . .. (3a,), (8., ) [N; DNJD (@ ) N, |-
(3a) (3ay) . . . (32,) (8k 1) Ny
[loaromy |- (3a,)(3a,)...(3a,)(ax.,) N;. To ectb C,.

43. 00me3naTMMOCTs M BHLINOIHHMOCTL. [lpaBuia a — f, npuBe-
AeHHBle MeJKUM wpudtom B § 30 B KayecTBe CeMaHTUYECKHX NpPaBMII,
ONpEeReNISIIOIKX TJIaBHYI0 HHTEpNpeTaluio cucteMbl F1P, MOYKHO Tak
MOAMGUUMPOBATL HMNIM TepPeUHTEPHPETUPOBATh, UTOGH NPHUAATL MM
UMCTO CUHTAKCHUYECKHH Xapakrep.

A MMEHHO, Gopmynupysa atu npasnna B § 30, Mbl yroTpe6asiii cjoBa ,,00-
JIACTh 3HAYeHUI™ M ,,3HaueHMe’ KaXk[oe B HEKOTOPOM (NIpelNosiaraeMoM) ceMaH-
TUYECKOM CMBICJIE, TAK YTO ITH MPaBHJIA T0JIyyasy NPsiMoe OTHOLIEHHE K BONIPOCY
0 TOM, 4T0, [0 HAlUEMy MHEHHIO, UMeeT B BUAY YeJI0BeK, KOTOPbiH, ucronbsys F* B
KauecTBe [eHCTBHUTENILHOIO SI3BIKA JUIst uUedleit o0LIeHHs, yTBep)KIaeT OAHY M3
ni-Gopmyn 3To# cucTembl. Miny, TouHee, 9TM IIpaBuia MpeAJaran HeKOTOPYIO
HOPMY, HEKOTOpOe HaeanbHoe TpebGoBaHHe OTHOCHTENBHO TOT'O, YTO TAKOM yelo-
BeK JIOJUKEH MMeTb B BHAY.

Tenepb »e Mb BHOBb BBOJMM IIpaBUJia a — f ¢ HOBEIM COJepIKa-
HHEM, B COOTBETCTBMM C KOTOPBHIM MBI He IIPMMUCHLIBAEM CJIOBaM ,,00-
JIaCTb 3HAYEHWH’ M ,,3HaUYeHUE” HUKAKOTO CEMaHTHUYECKOTO CMELICTIA,
a, BHIGpaB vacCTHBIl HemycToif Kiacc B KauecTBe HMCXOJHOH 06NacTu
WHIMBHJOB, CUMTaeM, UTO NpaBuJia COCTABJAIT ONpeJeNieHUe CJIOB
»00J1aCTb 3HAUeHUH” 1 ,,3HaueHue” (ISl CIIOBA ,,3HAUEHHE™ — HUHIYK-
THBHOe ompejesienue). Tenepb ,,061acTb 3HaueHUt™” MepeMeHHON OKa-
3BIBAETCSA IIPOCTO HEKOTOPBLIM KJIACCOM, KOTOPHI € NOMOLILI0 Onpe-
ReneHust abCTPAKTHBHIM 06pa3oM CBs3aH C 3TON MepemeHHOM, a ,,3Ha-
yeHue” nn-QopMyJibl ISt NAHHOH CHUCTEMBI ,,3HAUYeHWl” NepeMeHHBIX
a;, @y, ..., @, (Cpe/iM KOTOPBIX UMEIOTCSI Bce CBOGOJHBIE MEPEMEHHBIE
3TOM NN-(OpMYyJib) OKa3bIBAaeTCs] MPOCTO HEKOTOPHIM HCTHHHOCTHBIM
3HaueHUeM 47, Kotopoe abCTpaKTHHIM 06pa3oM CBSI3aHO ¢ JaHHOl
nn-Gopmynoit U ¢ 1 YHOPSAOUEHHBIMU TapaMK ay, a;), <@y, Ay, + ..

« oy @y, @), Tl KaXKRoe a: sSIBJISETCST 3JIeMEHTOM 06JIacTH 3HAUEHHUH
nepemenHol a;. Ecnu B ganpHeiiiuem ciioBa ,,067acTh 3HauyeHuil”
n3HaueHue” OynyT BCTPeYaThCS B CHHTAKCHYECKOM pAacCy)KAECHHH,
TO HX CJIEyeT NOHMMAaTh B 3TOM MX CHHTAKCHYECKOM CMBICJIE, NIPHYEM
TO, YTO HEKOTOPOe MeCTO HalleYaTaHO He MEJIKUM WpudTOoM, MbI Gynem
CUATATL JOCTATOYHBIM YKa3aHueM Ha TO, YTO 3TU CJIOBA He MMEIOT
CBOEro CeMaHTH4eCKOro cmeicia. (Tam, rae ato 6yner HeoGXOXUMO

AJIs1 SICHOCTH INOHHMMAHHUSI, MBI, BO BCSKOM ciyuyae, MOXKeM HCIOJIb-
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30BaThb Taxkue 6oJiee MOJIHbIE BHIPAKeHHUs, KaK ,3HaYeHHE B CHHTaK-
CHYECKOM CMBICJIE™.).

3TH CHHTAKCHUECKHe NOHATHS ofAacmu 3HAYeHULi U 3HAUeHUSA
MOTYT, KOHEYHO, HCNOJb30BATbCSl HE3ABUCUMO OT KaKoil Obl TO HH
Ob1JI0 MHTEpHpeTanun cucTeM F1P uinu F1P, ciiefoBaTenbHo, a)Ke B TEX
cllyyasix, KOTAQ CHCTEMa MCIOJb3YeTCsl NMPOCTO KaK ¢opmasbHoe
HCUHCJIeHHe, 63 UHTEepIpeTaluy, UK JAa)Ke TOrJA, KOIla OHAa KUCIOJb-
3yeTcsl € HMHTepHperalueil, COBEPUIEHHO OTJIUYHOA OT YKa3aHHOH
B § 30 rnaBHOM MHTepHpeTalUu. :

Ecsan BhGpaHa HekoTopast Hemycrasi 006J1acTh HHAMBHIOB, TO MBI
Ha3biBaeM NI-GopMyny o6uwe3naqumoli ¢ aTo# 0671acTH, ecJin OHA TNpHU-
HUMaeT 3HayeHHe t I BCeX BO3MOXKHBIX 3HaueHUH ee CBOGOAHEBIX
NepeMeHHBbIX, ¥ 6bN0AHUMOI 6 ITOH 00J1acTH, €CM OHa TNPHUHMMAeET
3HayeHHe t AJ11 XOTA GBI OMHON CHCTeMB! BO3MOMCHBIX 3HauyeHuil ee
cB0oGOMHBIX TepeMeHHbIX. (10 ,,BO3MOXKHBIM’® 3HaUYeHHeM HEKOTOPOH
nmepemMeHHOM Mbl TOHMMaeM 3JeCb IPOCTO TaKoe 3HaueHHe, KOTOpoe
NPUHAJUIOKHT K 06J1acTU 3HaYeHHH ITOH NepeMeHHOH B COOTBETCTBUH
C mpaBUJIaMH a, by,.)

In-popmyna HaswlBaeTCsl 06Uje3HaylIMOli, ecid OHa ofLie3HayuMa
BO BCSIKOHM HemycTo#i 06JacT# MHIMBHIOB, M 6bINOAHUMOL, €CTIH OHA
BBLIIOJIHUMA B KaKoi-HuGynb HenycToil o6iactu 407,

Sambikaruem eceobwyrocmu nn-Gopmyas B mbl GyneM HasbiBaThb
nn-gopmyny (€, )€yy) ... (¢)B, Tne ¢;, €, ..., ¢, — CBOGOJHBIE
MHIMBHIHbIE NpeMeHHble TA-GopMyiasl B, B3siTble B ajpaBUTHOM
nopsinKe. AHaNOrMYHO, Mbl YCIOBUMCS HaspiBaTh mi-gopmyny (3c,)
(3c,_y) ... (3c)B, rme ¢, €y, . .., €, — B3SATHIE B aJNPaBUTHOM NOPAL-
Ke MHAMBHIHBbIE NepeMeHHble NN-GopmyJnl B, samblikaHuem cyujecmeo-
6anus nn-gopmynsl B.

*%430, [In-popmyna A Torga M TOJbKO TOraa obule3Hayuma B JiaH-
HOM HemycTO# 06NacTH, KOIja ee OTPULAHKE ~ A He BBHIIOJ-
HUMO B 3TO# o6nactu. Iln-gopmysia A obluesHauuma TOrjga M
TOJILKO TOTJa, KOIa ee OTpUIIAHHE ~ A He BBIOJIHUMO.

Jokazameascmeo. ITO TOTUAC ClefyeT U3 npasuia d uiy, TOUHee,
M3 COOTBETCTBYIOILETO MpaBuiy d MyHKTA ONpe/iesieHHs] TepPMUHA ,,3HaA-
YeHUe'’ B CHHTAKCHYECKOM CMBICJIE. ’

*%43], TIln-gopmynia TOrjZa M TOJBKO TOINA BHIOJIHMMA B JaHHOH
HeNyCTOH 06siacTH, KOTJa ee OTpuilaHue B 9Tod obiacTu He
ofie3Hauumo. Iln-popmyna BBIIOJHAMA TOTAA U TOJIBKO
TOrA@, KOrja ee OTpUUaHHe He 00le3HAUMMO.

Joxasamenscmeo. JT0 TaK)Ke TOTYAC CleayeT U3 npasuia d.

#%432, Tln-gopmysa TOra M TOJbKO TOrAa ofllesHayuMa B JAHHOH
HenycToif o6nacTu, Korza B 9TO# 06acTH o0lle3HAUUMO ee
3ambikanue BceoGmHocty., Iln-popmyna ofwmesHauuma TOrjna
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U TOJIbKO TOI'Ja, KOorja o0le3sHaYuMoO €e 3aMbIKaHue BCeo6-
IIHOCTH.

Hoxaszameavcmeo. B cuny npasuna f.

*433. Tlo-gopmysna Torga M TOJBKO TOTAA BBLUIOJHMMA B JaHHOH
HenmycTod 061acTH, Korga B 9TOH 06J1aCTH BBIIOJHUMO ee 3a-
MbIKaHHe cyllecTBOBaHusl. Iln-gpopmyna BBIIOAHMMA TOIJA U

TOJIbKO TOrJa, KOIJia BBIIOJHUMO ee 3aMbIKaHHe CyliecTBOBa-
HHsI. .

Horasameascmeo. B cuny npasun d u f. JleACTBUTENIBHO, U3 3TUX
ABYX NMpaBUJI BMeCTe CJieflyeT, YTO AJI1 3aJdaHHON CHUCTeMbl 3HaYeHHi
CBOGOJHBIX MNEPEMEeHHBIX MN-GOpPMYJIbI (da) A 3HauveHueM ee SBJISI-
eTcs t, ecyu nu-gopmysia A pUHKUMaeT 3HauyeHue t 1JIs1 XOTs1 Gbl OHOT'O
3HAYeHUs! IepeMEeHHO &, U 3HaueHueM Nn-Gopmy.isl (3a) A sinsieres f,

ecin f sIBJsIeTCSl 3HaueHWeM NN-GOPMYJHl A JUIst BCex 3HAaueHMH
repeMeHHoi a.

** 434. Besikas Teopema 006Iie3HauMMa 409,

Hoxasameascmeo. Vienons3yst oixy u3 Gopmynuposok FIP uiu Fi?,
MO)KHO TIOKa3aTh, UTO BCe aKCHMOMbI 00IE3HAYMMBI U UTO BCe IpaBuia

BHIBOJIa COXPaHANT 061me3HauumMocThb. [ToAPOGHOCTH NpeNoCTaBIAITCS
YuTaTeso.

**435. Iln-gopmyna Torpa u TONLKO TOrja 00IUe3HAYMMA B JAHHOH
HeIyCTON 00J1acTH, KOTAa B 3TOM 06iacTv o6Le3Haunma ee
npeaBapeHHast HopMaJibHast popma. In-popmyia obiuesHayn-
Ma TOI'a M TOJBKO TOT/A, KOTa 06llle3HauMMa ee NpeaBapeH-
Hasi HOpMaJjbHas Gopma.

Hoxasamenvcmeo. Eciu B — npesapeHHas HopMaJibHAs dopma
nn-gopmyinbt A, 1o, B cuny *392, mel umeem — A =B. CnenoBaTenbHO,
B culy **434, nn-gopmynsa A=B ofuwesnauuma. CieJoBaTebHO,
B cuiy npaBun d u e, A u B uUMeIOT oHU ¥ Te YKe 3HAYeHHMS UIsi BCS-
KO# cucTeMbl 3HaueHuit ux cBOGOAHBIX MepeMeHHbIX. U3 aToro, B cuiy

onpejesieHUs] 00ILE3HAUYMMOCTH, CJIEAYeT YTBePIKACHHe TOKA3bIBAEMOi
MeTaTeOPeMBI:

*436. Tln-gopmyna TOrna M TOJNBKO TOTAA BHUIOJNHMMA B JAHHOM
HEMyCcTo} 0671acTy, KOTAa B 9To#t o6nacTu BhINOJHMMA ee TIpes-
BapeHHas1 HOpMaJbHas ¢opma.

Hokasamensemeo. Kax u B npempiayinem JOKasaTenbCTBe, eciu B
€CTb CTaHAAPTHAs NpejiBapeHHast HOPMaJibHasi popma NI-popmyJisl A,
TO A ¥ B UMEIOT OlHM U Te >Ke 3HAUEHHs AU BCSIKOH CHCTeMbl 3HaYe-
HUH UX CBOGOJHBIX MepemenHbX. U3 aToro, B cuiy OTIpejleJIeHUs Bhbl-
MOJIHUMOCTH, CJIEfyeT YTBEepP)KAeHHe Halllel MeTaTeopeMbl.
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*437. Tln-popmyJia TOrAa U TOJILKO TOI/A 00le3HauMMa B HEKOTOPO#
Henycroif ofmactu, Korga B 9TOH obnacTu oOLle3HAuUMMa ee
CKOJIeMOBCKasi HopmanbHasi ¢opma. In-popmya obiesnaunma
TOF2 M TOJBLKO TOrJa, Korja o0umie3Haumma ee CKOJIEMOBCKast
HOpMaJibHast popma.

JHoxasameabcmeo. [JoKa3aTeNbCTBO ITONH MeTaTeopeMbl COBEPILIEHHO
aHaJIOTMYHO [0Ka3aTeJlbCTBY MeTareopeMbl *421 u oT/myaeTcss OT
HOCJIeIHEF0 TOJBKO TEM, UTO BCIOAY, T/Ae 9TO JOKa3aTeJIbCTBO HUCHOJIb-
3yeT HeKOTOPYIO0 TeOpeMy, HacTosiilee JOKa3aTeNLCTBO J0JDKHO BMECTO
3TOr'0 UCIOIB30BATh TOT PAKT, UTO 3Ta TeopeMa 001e3HauMMa, a BCIOAY,
Fjle [0Ka3aTebCTBO MeraTeopeMbl *421 uCnosb3yeT HEKOTOpOe Mpa-
BHJIO BBHIBOJIA, HAacTosillee JIOKA3aTeJbCTBO [OJHKHO BMECTO 3TOF0
MCIIOJIb30BaTh TOT (aKT, UTO 3TO MPABHJIO BHIBOJA COXpaHsieT obie-
3HAUMMOCTL (B NIPOM3BOJILHOM HenycToH 06J1acTh).

MBI roBOpHM, YTO HeKOTOpasi MNI-GOpMyJIa HaXOAUTCA B cKo/e-
MOBCKOI  HOpMaAbHOU opme 048 6bINOAHUMOCTIU, €CJIA OHA HMeEeT
npejBapeHHyd HOpMajibHyw ¢opmy 0e3 CBOGOAHBIX HHAMBHUAHBIX
nepeMeHHbIX U ee MpepuKe uMeeT BUJL

(@) @,) . .. (a,) @b;) @by) . . . Aby),

rme m 1, n= 0. 5

Ecnu gaHa HekoTopasi mn-gpopmyna A, TO Mbl MO)KeM HaMTH CTaH-
JAPTHYI0 CKOJIEMOBCKYI0 HOpMajbHYl (opMmy ajnst ~ A. I9T0 Oyner
nn-popmyJia

(3a,) (Ga,) . . . (3a,) (b)(by) . . . (ba) M,

B KOTOpO# m = 1, n.= 0 u B M Her kBantopos. Toraa npenpapennas
HOpMaJibHasi OpMa OTPULAHUS ITOH NI-popmy bl OyaeT nmn-popmyJiol

(8) (@) . - . (&) (30) @by) .. . (3b,) M,

rie M’ mosiyuena u3 M nnGo orbpaceiBanueM, Jin60 j106aBieHHEM
HayaJIbHOTO 3HAKa ~~. DTa MOCJeHsIs NN-YOPMYJia, a MMEHHO Mpej-
BapeHHasi HOpMaJibHasi GOpMa OTPHUUAHUST CKOJIEMOBCKOA HOpPMAJIbHON
dopmbl OTpHLAHUS NH-GOPMYJIBl A, HAXOJUTCS B CKOJIEMOBCKOH HOP-
MajbHOH (OpMe MU BBINOJIHUMOCTH; ITY nrvl-Q)opmyny Mbl Oyaem
Ha3bIBaTh CKOJIEMOBCKOM Hopmaabroil Popmoil nn-gopmyast A 041
8bINOAHUMOCTILL.

*#438, TIn-(opMyJia TOT/la ¥ TOIbKO TOr/ia BBIOJIHMMA B HEKOTOPO#H He-
mycroit ofaacTd, KOTja B 3TOH 006/1aCTH BHINOJIHMMA €€ CKO-
JIeMOBCKAsl HOpMaJibHasi GopMa JJIst BBIIOJHUMOCTH. [To-Gop-
MyJia BBHITOJIHEMA TOTJAa M TOJIBKO TOT/A, KOTAA BHIMOJHUMA
ee CKOJIEMOBCKAsi HOpMaJibHasi ¢opma JJIs1 BBITOJIHUMOCTH.

Jokasameascmeo. Tlo **431, **¥437, **430, **436.
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*¥439. Ecmu nm-gopmyna ofmesHaunMa B HEKOTOpOH HenmycTroi
obnacTu, To OHa 00Ie3HAYMMA M BO BCSIKOM APYroit Hemycroit

06J1aCTH C TeM )K€ HJIM MEHbIIUM YHCJIOM UHAMBUAOB. Ecnm.

nn-popMyia BHIIOJIHUMA B HEKOTOPOH HENyCTOH o6iacTu, TO
OHA BBIIIOJIHUMA U BO BCSKOW APYroi HemycToit 06JacTu ¢ Tem
JKe UM 0OJIbLIMM YMCJIOM HHIMBUIOB.

Hoxasamenbcmso. TIpexnonouM, uto nm-Gopmyna A BBIIOJTHEMA
B HeMycTOH 06J1acTy §, 1 NycTh & —— 06J1aCTb € TeM >Ke MM GOJbIIUM
UHCJIOM HHAMBHI0B. TOrma MO)KHO YCTAHOBUTH OIHO3HAUHOE COOT-
BETCTBUE MEXIY J U HEKOTOpOH yactbio §° obnacTu § (rae {° moxer
UJIM COBNANaTh ¢ §, HJK ObITh NpaBUIIbHOI YacTbio ®). Eciin i — npous-
BOJIbHBIA MHIMBMA M3 J, TO MyCTb i’ GyJeT OTBEUAIOUIMM €My B 3TOM
O/IHO-0/IHO3HAYHOM COOTBETCTBHH WHAMBHIOM u3 §°. BeiGepem, nanee,
B J HEKOTOPBIA UACTHBIA MHJUBUR iy Ecau k — NpoM3BOJBLHBIA UH-
MUBHA U3 &°, TO MYCTh k' — COOTBETCTBYIOIUI eMy B PacCMaTpHBAaEMOM
O0/IHO-0/IHO3AYHOM COOTBETCTBUM MHJMBHUJ U3 &; ecid )Ke k — Mpous-
BOJIbHBIH MHIMBHUJ, NpUHAANeKaluii §, HO He NpHHAANeKamui K°,
TO NyCTh k* ecThb iy. Eciu @ ecTb m-apHasi Ipono3nLuoHanbLHas GyHK-
sl HAO J, T. €. IPOMOSULUOHATIbHAS GYHKLKS, 061aCTh ONpeeeHust
KOTODOH COCTOMT M3 YIOPSI0YEHHBIX »/M-OK MHAMBMAOB M3 &, TO
nycts @' GyEer m-apHoOM NpPONO3MLMOHANBHOH ¢yHKUMed Hag S,
OTpe/IeIeHHOH PaBUNIOM, UTO D'(Ky, ks, . . ., kyp) ecTb B(kY, K, - - ., k).

IMycrs a;, a,, . . ., &, — NOJNHBIA MepeyeHb CBOGOAHBIX NMEPEMeHHbIX
nn-GopmyJsl A. Tak Kak A BHIOJHHMA B J, TO CYyLICTBYeT TaKasl
CHCTeMa 3HAYEHUH a;, Ay, . . ., @, TIePEMEHHBIX &, &,, . . ., 4, TJe KaXK-
RO€ @; eCTb MHAMBMJ U3 § WM NPONO3HLMOHANbHAS GyHKUMS Hax S,
JUISt KOTOpOH A npuHMMaer 3HauveHue uctuHa. Torna a, aj, ..., a,
SIBJISIETCS1 TAKOX CHCTEMOM 3HaUeHNI NepeMeHHbIX &, a,, . . ., @,, B KOTO-
PO# KaXkjoe a; eCTb MHIMBUA M3 § MJIM NPONOSULUOHAILHAS PYHKIHMS
Ha/l § 1 IS KOTOPO# A IpMHUMAET 3HaueHue UcTUHA. Takum 00pasom,
A BoinonHuMa B K.

OTHM 3aBepIUaeTCsi J0KAa3aTeNbCTBO BTOPOM YacTH yTBEPIKIEHHS

Hame# MeTareopembl. OTCIOfa TepBasi YacThb YTBeP)KNEHHUsl CleNyeT
B cuiy **430.

Ynpaxuennsi K § 43

43.0. ITycte A He copep>KUT CBOGOAHBIX WHIMBHMAHBLIX TepeMeH-
HbIX, ¥ TycTb C sBiIsieTcsi CKOJIEMOBCKOM HOpMalbHOH dopmoit
nn-gopmy sl A. TTokaXkuTe ¢ MOMOLIBIO IPUMEPA, YTO YTBEPIKIEHHE
|- A= C B o6em ciyuae HeBepHO. Beerna s Bepro, uto - A > C?
Uro FCDA?

43.1. Haiigure cKoyeMOBCKYH HOpMAJbHYIO QOPMY JUIS KajKioM
U3 caepyomux ni-Gopmy.r

(1) F(x) D F(x).
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2) (x) F(x) D (3x) F(x).
&) p 2D (@3x) p.
4) G(x) D, H(x) D, (3x) G(x) D (3x) H(x).
) @x) @y) F(x, ¥y, D @) 3x) F(x, y, 2).

43.2. IMycrtb npaBuia « — & u3 § 30 meperHTEPNPETUPOBAHBL B BUJE
CHHTAKCHUECKMX OIpejesieHdil TepMUHOB ,,00/1aCTh 3HAYEHHH U
,3HaueHue” 1Jis cucteMbl F12 mog06H0 TOMY, KaK Mbl 9TO C/ieJIaJii B TeK-
cre s cucteMsl FP u npasun a — f. Hasosem nm-popmyJiy cucre-
mbl F1B o6we3Hauumoii, ecid OHa NPUHMMaeT 3HaueHUe MCTHHA JJIS1
BCeX BO3MOXXHBIX 3HaueHMil CBOMX CBOOOJHBIX IepeMeHHbIX, W Ha30-
BeM Nn-popmyJy cucremsl F1I' Ge3 cBOOOAHBIX MEPeMEHHBIX ucmuHHolU,
eClld OHa ¥MeeT 3HaueHHe HUCTUHA. Jlanee, CUMTAst 3aJaHHOH HEKOTO-
pyw no-gopmyny A cucrembl F!P, pa3nnuHbIME WHIMBHUIHBIMU TIepe-
MEHHBIMU (CBSI3aHHBIMH HJIM CBOOOIHBIMH) KOTODOH SABIANTCSA a,,
a,, ... &, ONpelesUM Xapakmepucmuueckyw GyHkyui BCSIKON
nn-yactu B nn-gopmyJibl A 10 MHAYKLMK Clleaylomum 06pasom. Xapak-
TEPUCTHUYECKOH QyHKLuei 1y 2 (a;, aj, az) SIBJISIETCS n-apHast byHK-
UUST HaTypajbHBIX 4YMCeJ, 3HAueHHeM KOTOPOH JUIi apTyMeHTOB
a;, 3, - - -, @, sABIsIETCS O, €CNU @; + @j = Gy, U 3HAUEHHEM KOTOPOU
B NpPOTHBHOM Ciiyuyae siBisiercsl 1. XapakrepuCTHUeCKOH GyHKuUHMeH
nna [1(a;, a;, a,) sABAsAeTCS n-apHasi QYHKLMsT HATypalbHBIX UYHCEJ,
3HAaYeHMEM KOTODOH Uil apTyMeHTOB dy, dy, - - -, @, s1BASETCS 0, ecnu
aa;=a,, u 1 B npoTuBHOM ciyyae. Ecmu XapaKTepUCTHUECKOH
pyHKumeit 151 B, siBisieTcst f;, TO XapaKTepUCTHUUeCKOH (yHKLMeH
sl ~ B, siBisiercs n-apHas QYHKUMS HaTypajlbHbIX UYMCesl, 3Haue-
HHEM KOTOpOH ANA apryMeHToB 4, ds, ..., G, sABIsAercs 1— fy(ay,
@, -+ . Gn). EcM xapaxrepucTMUeCKUMH QYHKUMAMH 5 B, u Bg
CAY)KaT f, W f, COOTBETCTBEHHO, TO XapaKTEPUCTHYECKOH (QyHKUMEH
nas [B, D B,] cayuT n-apHasi GyHKUMS] U1 HaTypaJbHBIX 4YHMCEN,
SHaUYeHHEM KGTOPO# /Uil apryMeHTOB @y, G, . .., G CIHYXKHT (1 —
—f (@, Gy - .y @) [y, Gy ..., @n). Eciim xapaKTeencmqecxog
pyuxuuedt nus B, sBisercs f;, To XapaKTepUCTHYeCKOH yHKuHe
i (va;)B; sBnsietcd n-apHas QYyHKUMA HATypajJbHBIX 4YHCEJ,
3HAaUEHHEM KOTOPON MJIsl apryMeHTOB &, dg, ..., Qp SIBJSAETCA

1 - H (l - f1(ap (12, e an))’
ai

rje npousBefeHue OGepercsl 110 BCEM HATypaJIbHBIM UMCJIAM G; M CUd-
TaeTcsl paBHbIM 1, eciu Bce COMHOXKHMTenM paBHbl 1, u 0, ecian xoTd
6Bl OflMH COMHOXKMTeNL pabeH 0. Jloxaykure, uTo mm-popmyna A cuc-
Tembl F' p6we3naquma (Mnm, B Ciyyae, Koria A He ¥MeeT CBODOOIHBIX
NepeMeHHbIX, UCMUHHA) TOTAA M TOJbKO TOTAA, KOrJa XapaxTepu-
cTuyeckasl GpyHKuusl nn-Gopmysel A Kak NI-yacTé nn-Qopmysl A
TOX/ECTBEHHO paBHa HyJIO, T. e. NPUHMMAaeT 3Hauenue O Jyisl Beex
BO3MOXXHBIX apryMeHTOB.
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43.3. Tloxaxkure, yTo NMO-Gopmysia
@), Flx, ) D, ~ F(y, D, Flx, ) = F(y, y)

00mme3HauuMa BO BCSIKOI 06nacTy, comepyKaieil He Goslee Tpex MHAHU-
BUJIOB, HO He 00lUe3HaYuMa B 06JaCTH C YETHIPbMS WHIMBUIAMH.

43.4. Nloxkaxute **324, nokasaB, 4YTO ecid GeCKBaHTOpHas
nn-popmyJia He sIBJISIETCSA NOACTAHOBKOBBIM YaCTHBIM CJIyYaeM TaBTOJI0-
TUHA, TO CYILeCTBYeT TaKasi Henmycras 00JacTh, B KOTOPO#t oHa He 00-
e3HayMMma.

43.5. Iloka)kure, yto ciepyiomue HN-GopMyabl 06LIE3HAUUMBI BO
BCSIKOM HENycTOd KOHeuHo# ofnactu, HO He 00IE3HAYUMBI B 6eCKo-
HeyHOoH ofmacTu “09:

)] @03, F(y, 9 D F(x, D, F(x, x) D F(y, x).
() () (%0) (X5) [F(xy, %), F(x1, X5) D F(x;, Xs) v F(x, X3)] D
3y) () F(y, 2).

43.6. (1) He ccoinasich Ha cBefienne nn-GopmyJisl K ee CKOJIEMOB-
CKOii HOpMaJibHOM opMe U He PeNTONAras TaKoe CBeleHUe N3BECTHBIM,
JaiiTe HEMOCPEACTBEHHOE ONpe/esIeH e IPoLiecca CBeieH s] I-(opMy bl
K ee cKoaeMo6ckoll HopManbHol Popme 04 evnoanumocmu. (2) Tpu-
MEHUTEe OSTOT NPOLECC K OTPULAHUIO NI-GOPMYJIBI U3 YHOPAXKHEHHS

43.5 (1).
43.7. JloxaKute HEINOCDPEACTBEHHO, YTO MNI-(OPMYJa BHIIONHHMA
TOTHAA M TOJIBKO TOrJa, KOrja ee Jyaa He 0oOLIe3HAYHM.

44, Teopema I'éxenst o nonHore.

**440. Besikasi ofuwesHauumasi Nn-QopMyJia  sIBJISIETCH  TeOPeMOH.
(Teopema TI'édeast o noarome.)

Hoxasameascmeo. B cuny *421 u **437, 10cTaTouHo paccMOTpeTh
nn-gopmysy A B CKOJIEMOBCKOH HOpMaibHON (opme

(3a,) (ay). . . (3a,) (b)) (by) . .. (b)) M,

rae M — OeckBaHTOpHas (opmyia, COepyKallasi UHAUBMIHbIE Mepe-
MEHHbIE &y, 8y, ..., 8, by, by, ..., b, (M He cofep)Kallasi HHLIX HH-
AMBUJIHBIX TlepeMeHHBIX). Mbl moKa)kem, 4ro 6o (1) A ecTb Teopema,
au6o (2) A He obuiesHayuma.

[Iponymepyem Bce (yNmOpSLOYEHHBIE) M-KH TOJOMKHTENbHBIX Lie-
JIBIX YHCEJ COrjlacHo clienyiwouiemy npasuay. Ecmm iy + i, + ...
et <Jitjet oo F fm TO meKa (g, g, ..., Iy Tpepe-
CTBYET (T. €. IOJIyYaeT B HyMepallii MEHbLIMI HOMeD) m-Ke {J;, fg, « - «

sy Imyy €CMOKe L+l o=l oty =
=l =]y .o g =], il’. 1<k +1, TO MM-Ka <i1} i27 ey lm>
OMATL-TAKU TPeNUIeCTBYeT m-Ke {Jy, fa, -+ -, Jm> ¥
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HTaK m-Ki NMOJIOXKUTENALHBIX LeJbIX YUCes MepPeHyMepOBaHH, T. €.
pacrnojyioXkeHsl B 0eCKOHEUHYI0 IoCjefoBaTebHOCTb. IlepBas m-ka
B 3T0if Hymepauuu ectb <1, 1, ..., 1, 1, 1); BTOpas m-Kka ectsb <1, 1,
I, ..., 1,1, 2); Tpetbst ectb <1, 1, 1, ..., 1, 2, 1) verBepras — (1,
I,1,..,2 1, 1> T 8 4. OQueBHAHO, YTO HUKAKOe BXOJsee B k-10
m-Ky TOJIOKHUTEJIbHOE Lies0e YHUCJIO He TIPEeBOCXOAMT k (eciu m == 1).

Mubl 0663HauMM k-0 m-Ky B 3Toit HymMepauuu yepes <[k1}], [K2], ...
... [km]>. To ectb Mbl ucmoub3yem [kI] B KauecTBe 0603HauyeHHs
I [-r0 NMOJIOYKUTEJIbHOTO Liesioro uucaa B k- m-Ke.

Iyers Tenepn B, Gyaer

s::fh] ?c['k,] . :;ﬁm] z:k—-l)u«ﬂ :;:k —pads.. 2:,.3—1 I ’
C. Oyner
B,vB,v...vB,
n D, 6yner

(%) (Xg) - - - (Xn+1) Ca

3ameTuM, UTO HM OfIHA U3 IEPEMEHHBIX X(_1)n+2s Xkh—1n+8s - «
« v+ Xpn+py KOTOpBHIE NOACTABJISIIOTCS BMECTO by, by, ..., by, HE COB-
NajfiaeT HU ¢ OAHOK U3 TEPEMEHHBIX Xpy, Xhoy « « »» Xamy NOACTAB-
JisleMbIX BMECTO &,, 8,4, ..., &,. DoJjiee TOro, mepeMeHHbIe X _y)n+g)
X(h_gm+gs + » »» Xkn+1 BCC PA3JIMUHBI MEXAY c000il B OTJIIMYHBEI OT BCEX
nepeMeHHbIX, BxoAswux B B,, By, . .., B, _,. Ho Bce nepemenHsie X,
Xgy »++y Xan4y BXOAAT B Cp. .

(He uckmoveHo, 4To n MoXKeT ObITb paBHO 0, M YMTaTENIO Clleayer
06paTuTh BHHUMaHHe HA TO, YTO 3TOT YACTHHIK Cayyail He JOCTABJISET
HUKAaKMX 3aTPYAHEHHH, HO m HHUKOrJa He JO0/HKHO ObITh MeHbHIE
ueMm 1.)

Taxk xKaKk M He cofep)KUT KBaHTOPOB, TO ¥ B, u C; Taroke He co-
IepI)KaT KBAHTOPOB M (32 HCKJOYeHHeM caydas n = 0) Xy, X, - - +, Xgn 41
COCTAaBJIAIOT IMOJIHBIA MepeyeHb CBOGOAHBIX MepeMeHHbIX Gopmysl Cy.

Jemma. Onsi Besiworo k Dy A,
Mur pokakeM jemmy MaTemaruyeckoit uHaykuued no k. Ilpu

ITOM [PENIIONIOXKUM, YTO MEepeMeHHbIe &y, 85, ..., &y, by, by, ...y by
BCEe OTJIMUHH OT TIEPEMEHHEIX X;, Xs, X3, ... (YEr0 B Ciyyae HYMIH
MOXXHO AOCTHIHYTH asndaBUTHON 3aMEHOH CBSA3aHHBIX IIEPEMEHHBIX
B A). -

B cuny *330 u m pa3 mOBTOPEHHOTO MOOYC NOHEHC,
(b) (®,) . . . (b,)S2 M| |- A
CrnenoBarenbHo, o * 306 u Modyc nowexc,

(%) (b)) () . . . (b)) S5 M| - A
15 2007 —



226 Ta. 1V, Yucmoe Pynxyuonaavroe ucuucaenue 7-20 nopadka

[Mpumensst Tenepb n pa3 aaaBUTHYIO 3aMeHY CBSI3aHHBIX IepeMeH-
HHIX, Mbl IloJlyyaem, yro D, - A.
Takum obpasom, JieMMa fOKasaHa Ajsa cayyas k = 1.
[Ipeanono)Xum Tenepp il HeKoToporo k, Gosbuiero gem 1, 4yro
D,_;, F A. Ilpumenss n pa3s *385, *341 u P, Mum mosiyuaem, 4ro
(Xr-Dn+e) Ka—pn+a) -+ + Krn+1) [Co—y v By]
Ch—l v (x\k-l)n+2) (x(h—-l)n+3) e (xkn+1) Bk~
Tak kak C,_; vB, ects nn-gopmyna C,, T0, mpumensia * 306 u
Mo0yc noHenc (k — 1)n 4 1 pas, mbl NoJlyuyaem OTCIO/A, YTO
Dy -Cy v (x\k—l)n+2) (x(k—l)n+3) oo (Xin +1) B..
Tenepb n pa3 NoBTOPAs a(aBUTHYIO 3aMeHY CBSI3aHHBIX MEePEMEHHBIX,
nojyyaem

Di b= Cay v () (by) - . . (02) S5y 5en . S M

Kpome Toro, m pa3s npumensis *330 u 3aKOH TPaH3UTUBHOCTH HUMILJIH-
Kaluy, Mbl N0JIyyaem

b (b (by) - - - (b,)SHy By 2 M[D A
CnenoBarenbHo, B cuiy P,
Dk l— ch—l v A.

Orciona, 06061ast N0 X, _yn4q M Hcnonb3ys * 386 u P, 3atem obobwas
M0 Xg_y)n ¥ HCHonb3ysa *386 u P, u 1. a. (k— 1)n 4+ 1 pas, mul
nojayyaeMm, 4To

D, -D,_;vA.

Tak kak Dy_, + A, To Mbl 3aKiouaeM, yto  D,_, D A, u clejoBa-
TenbHO, B cuny P, uro D, |- A.

OTuM 3aBeplIaeTcsl J0Kas3aTeNbCTBO JiemMbl. IIpomosnkast noka-
3aTeNIbCTBO MeTaTeopeMmbl **440, Mbl pasnuuaeMm jBa cayvasi 42,

Cnydait 1: Ina HewkoTopeix k ¢opmyna C, ectb Teopema. Torna,
o6o0was kn + 1 pas, Mbl nosydaem, yro u D, ectb Teopema. CiepoBa-
TeJbHO, B CHUJY JIeMMbl, A eCTb Teopema.

Cnyuait 2: Hu nna kakoro k& gopmyna C, He siBisiercs Teopemoil.
Toraa, B cuny *311, MOXKHO JUIst KaXX0ro k HaiiTu Taxkoe pacrpepe-
JieHHe MCTUHHOCTHBIX 3HaYeHUH MO daeMenmapHsim dacmam Gopmy-
Jb1 Gy [T. e. 110 TAKKM ee NII-YACTAM, KOTOPLIE UMEIOT JIM00 BUJ OTAEILHOH
NPONO3ULMOHabHON nepemeHHOM, nubo Bup f(c,, €y, . . ., €;)], 4TOOH
3HaueHueM nn-GpopmyJibl Cp, BBIYMCIIEHHBIM 10 MCTUHHOCTHBIM Tab-
JUuaM Uis D U ~, Obio f, naM, KaKk mMbl 0yjgeM FOBOPUTb, MOXXHO
HalTH onpogepzawiyee pacnpeOeseHue WCTUHHOCTHBIX 3HayeHuH no
3JIEeMEHTapHBIM uyacTaM Gopmynl C,. (OaHa M Ta jKe djeMeHTapHast
4acTb MOXKeT BCTpeyaThcsi B €, HeCKOJILKO pas, U B 3TOM Clyyae
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BCEM €e BXOXK/IeHHAM NPUIIMCHIBAETCS, PASYMEETCA, OAHO H TO e HCTHH-
HOCTHOE 3HayeHHe; B TO )Ke BpeMs DPa3jiMuHble 3JIeMeHTapHbe YacTH
MOTYT MNOJIYUMTb pa3/iMyHble HCTHHHOCTHBIE 3HAUEHHS] Na)Ke B TOM
cliyyae, KOorjaa OHH OTJIMYAIOTCA TOJIbKO HHIMBHIAHBIMU MepeMeHHbIMH. )

[lycts Teneps E,, E,, E;, . . . — pasiuynble 3JIeMeHTapHbIE YacTH,
Berpevanomuecst B C;, C,;, C,, ..., nepeHyMepoBaHHbIe B CleyIOLieM
NOpsIIKE: CHayajla pasjiMyHble 3JIeMEHTapHbie 4acTH Qopmynn C,
B NOpsiAKe MX MNepBbIX BXOXKJAeHMH B C;; 3aTreM pa3iHyHble 3JIeMeH-
TapHble yactu popmyns C,, He BecTpeyaBlunecs B popmyiie C,, B nopsz-
Ke uX nepBbiX BXO)KJeHHi B Cy; 3aTeM pas3uyHLIe 3J1eMeHTapHbIe YacTH
dopmynnl Cg, He BerpevaBunecss B €, u €, B Nopsjike WX NepBHIX
BxoXKaeHuid B Cg; ¥ T. 1.

Temepb Mul cieayromum o6pa3oM onpejesnuM ,TIJaBHOe pacnpe-
JejieHHe” MCTHHHOCTHHIX 3HaueHui no E,, E,, E,, ... . Ecan E; noay-
yaeT 3HaueHHe t B OECKOHEYHOM UHCJIEe ONpPOBEPraloLIHX pachpee-
JieHHH 419 UCTMHHOCTHLIX 3HAYEHHHA MO 3NIeMEHTapHLIM YacTsM ¢(op-
mya C;, C;, C,, ..., To E, nonyuaer 3HayeHde t U B IrNaBHOM pacrpe-
AeJIeHUW; R MNPOTHBONOJIOXKHOM ciyyae E, NO/DKHO B 0eCKOHeUHOM
YyCJle ONPOBEpPraliux pachpefieleHHi HCTHHHOCTHBIX 3HayeHHil mo
ajieMeHTapHBIM vacTaM ¢opmyn C,, C;, Cq, ... Nonyyars 3HaueHue f,
M B 3TOM Ciyyae Mbl npunuchiBaeM E, 3HayeHue f 4 B riaBHOM pacrnpe-
meneHud. Jlanee Mbl paccMaTpuBaeM Ty GeCKOHEUHYIO COBOKYIHOCTb
ONpoBeprailUX pacnpejeieHnii MCTUHHOCTHRIX 3HayeHHH No 3Je-
MeHTapHbIM yYacTam ¢opmyn C,, C;, C;, ..., B koTOpHX E, nomnyuaer
TO )K€ CaMOe MCTUHHOCTHOE 3HaYeHHe, YTO M B I'JIABHOM pacnpejelie-
HHMH; ecny B GECKOHEUHOM YHCJle ITHX pacnpejeleHuit E, nosayuaer
3HayeHue t, To Mbl npunuceiBaem E, 3HaueHue t ¥ B rJIaBHOM pacnpe-
JeneHHM, B MPOTUBHOM )Ke Cjlyyae MH NpunucnbiBaeM E, B riaBHoM
pacnpepefienud 3HaueHue f. 3aTeM Mbl paccMaTpuBaeM OECKOHEYHYIO
COBOKYNHOCTb ONPOBEpPraioliX pacnpeefeHUii UCTUHHOCTHHX 3Ha-
YeHHi 1O J/1eMeHTapHbIM YacTaM popmyn €y, C,, Cg, . . ., B KoTOPLIX E,
u E, nonydalor o6e Te )Ke camble HCTUHHOCTHble 3HAUeHMS, YTO U B I'1aB-
HOM pacnpejefieHuH; eciu B GeCKOHEYHOM UuCJie 3TMX pacnpejiene-
Huil E; mosyuaer 3HayeHue t, To Mbl npunuceiBaeM E; 3HaueHue t U

B I'JIaBHOM pacnpejeieHuy, B IPOTHBHOM >Keé Cny4yae Mbl IIPHUNUCHIBAEM

E; B rnaBHOM pacnpefelieHuU 3HaueHue f u T. A.

Ipennono)xum Tenepb, YTo NpU TJIABHOM paclpejeneHUd Kakas-
Hubyab u3 popmya €y, C,, C, . . ., ckaKem C,, npuHuMaeT 3HaueHue t.
PasnuuHble anemeHTapHbIe YacTH Gopmysl €, 3aKJ0UeHbl B KOHEUHOM
HAayaJbLHOM OTpe3Ke mnociejgoBaresbHocTH E,, E,, Ej ..., Craxem
B otpeske E,, E,, E;, ..., E;. [lycTb B riaBHOM pacrnpejiesieHuu ae-
MeHTapHbIM vacTAM E;, Eg, E,, . . ., E; NpUNIUCHIBAIOTCSA COOTBETCTBEHHO
38HaueHUA ey, €y, €, . . ., €;. TOrna, yuutsisas, uro C,, C,, C,, . . . umeror
BUI JM3DBIOHKLKH, a TaK)Ke YUUTHIBasi HCTUHHOCTHYIO Tabuuuy anas v,
Mbl BUAMM, YTO HUKaKOe pacrnpejejieHue UCTHHHOCTHHIX 3HaueHHil IO
3ieMeHTapHbIM YacTam opmya Cj, j = k, He MoXKeT GbiTh ONMpPOBEPraio-

15* — 4 —
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UM pacnpenesieHueM, €CJIN OHO NNPUNKUCHIBAET 3HAUYEHHUSA €y, €y, .« . ., (4}
anemenTapHbiM yacTsim E,, E,, . . ., E; COOTBETCTBeHHO. A 3T0 NPOTHBO-

peuuT MNpaBuJy, COTJIaCHO KOTOPOMY MBI IPUIMCHIBANIA MCTHHHOCT-
Hble 3HAUEHUsI e; dJIeMeHTapHbIM YacTsaM E; IpU NOCTPOEHUH [1aBHOT0
pacnpejeJieHusl. :

W3 aroro ciepyer, 4To MpM IJiaBHOM pacnpejenesuu sce C, mpu-
HuMaloT 3Havyenue f. To ecTh mpu rjaBHOM pacnpefesienud Bce Qop-
myi C,, C,, C,, ... ONHOBpEMEHHO MPUHUMAIOT 3HaueHue f.

Teneph Mbl BO3bMEM COBOKYIHOCTb BCeX MOJIOMHUTEJBHBIX LEJIbIX
qucen B KayecTBe 06J1acTM MHIMBHAOB U Ciefylomum o06pasom mnpu-
NUlIeM 3HaYeHUst MpPOMNO3WHHOHANBHBIM M (QYHKUMOHAJILHBIM Iepe-
MeHHBIM nn-Gpopmyisl A. TlponosuuuoHasbHas NepeMeHHast p nony-
YaeT TO JKe camoe 3HauyeHue, KOTOpPOe NPUNUCAHO eii B I'JIaBHOM pac-
npeaeseHuM. i-apHoit GyHKLKHOHANLHOH nepemenHo f npunuckiBaeTcs
B KauecTBe 3HayeHUst i-apHas NPONO3ULMOHANbLHASA QyHKUMS HHIU-
Bua0B P, ompejensieMasi cielyomum npasunom: P(u,, Uy, ..., U;)
HMeeT TO )K€ cam0e HCTHMHHOCTHOe 3HauyeHue, KOTOpOe MPHUMUCAHO
B(xw, Xuy -+ Xu) B TJIAaBHOM paclpejeNieHUH; €CJd )Ke B TJIaBHOM
pacnpenesnienMn f(xy, Xy, ..., Xy,) He NPUIHCAHO HUKAKOIO HMCTHH-
HOCTHOI'0 3HaueHHus, TO 3HaueHHMeM D(u,, Ug, ..., U;) siBisAeTcst t.

o pacnpepesieHHe 3HAUEHHH MO NPONMO3ULHUOHAILHLIM U (QYHK-
LHUOHAJIbHLIM IlepeMeHHbIM NN-QOpMYyJibl A SIBISIETCSI B TO >Ke BpeMsi
U pacrpejesieHdeM 3HaueHMH N0 IMPONO3ULUOHAJLHBIM M (YHKIHO-
HaJIbHbIM TepeMeHHbIM Ka)Kno# nn-Gopmysisl B, ¥ xaaoil nn-popmy-
gl C,. Ecyin Mbl, KpoMe TOT0, ellle OPUOMILEM KaXKA0#k MHAMBUIHOH
nepeMeHHON X, B KauecTBe €€ 3HAYEHUs MOJIOXKUTENbHOE UYUCIO U,
TO Mbl IOJIyUMM pacrpejefieHHe 3HAYeHUH IO BCeM IepPeMEHHBIM
dopmyn B, u C,. Ilpu aToMm pacnpenenennu ¢popmyna C, npuHumaer
3HaveHue f (TaK Kak Mbl 0Ka3anH, uto C, nmpuunumaet sHauedue f npu
rnaBHOM pacnpefenedun). CrnenoBareibHo, u B, npuxumaer npu
9TOM pacnpejesieHun 3HavyeHue f (B cuny Toro, uto C, ectb C,_; v By,

M B CHJy MCTHMHHOCTHOM Tabauuwl juist v). CrejoBaTenbHo, B CHAY -

npasuna f u3 § 30 (UM B CUNY COOTBETCTBYIOWEro NpaBuiy f ciyuas
B ONpefesieHHH TepMHHA ,3HaueHue’ B CHHTAKCHMUYECKOM CMBICJIE)
3HaveHue f npu 3TOM pacnpejesieHuu NoJjyuaer U popmyna

(0 (by) . . . (by) Spemomrefemamisr Pt B
T. e. popmyia

(b)) (by) . .. (by) S:f i -':Ekz] . :ﬁm] M

9710 BepHO 1151 BeeX k, a Mbl 3HaeM, UTO KOTIa Kk mpoberaeT BCe BO3MOXK-
Hble - BHAYeHH, {Xpq1, Xiagly » « -» Xy 1IPOOETaeT Bce BO3MOMCHBIE
mM-KU NepeMeHHHX X, M, CJIe0BaTelbHO, COBEPIIAITCA BCe BO3MOXK-
Hble NOJCTAHOBKU NepeMeHHbIX X, BMECTO &, 8, . .., &,. Ciegosa-
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TesnbHO, GOpMyNa :
(33,) (3ay) . . . (3a,) (b) (by) . . . (B) M

npuHuMaeT 3HaueHue f.

Taxkum 06pa3oM, Mbl HAIUIA TaKoe paclpefesieHue SHAUEHHH Mo
MPONO3ULMOHAJIBHEIM ¥ (YHKUMOHAJLHEIM IIepEeMEHHBIM NI-GopMy-
el A, ipu KoTopom A ripuHumaet 3Hauenue f. [Toatomy nn-gpopmyna A

He o0le3HaunMa.
DTUM 3aBeplIaeTCs JI0Ka3aTelbCTBO MeraTeopembl **440. U3 no-

KA3aTeJbCTBA MOYKHO BHIBECTH CIIE/YIOLLYI0 METaTeOpeMy:
*%44]1. Ecin A — nn-gopmyia
(Fa,) (3a,) . . . (3a,,) (b)) (b)) . . . (b)) M
B CKOJIEMOBCKO# HOpMaJibHOM ¢opme, B, — OeckBaHTOpHasi

nn-gopmyJia
ay B ...8y by b, ... by Ml
X[k1) X[ka] - - - X[km] XE—1)m+2 Xk—1n+3 . Lknt1

u ecnu C, ectb B, vBy,v...vB,, To A sBisercs Teope-
Moit (001e3HayUMa) Toria ¥ TOJIbKO TOrJA, KOT/Ja CyIEeCTBYeT
TaKoe TOJIOXKUTeNbHOe Liesoe yucio, uro C, sBisiercss Noj-
CTAHOBKOBBLIM YaCTHBIM CJIyYaeM HeKOTOPOit TaBToJOIuU U3 P.

45. Teopema Jlépenreiima n o6ofmenne Cxonema. B ciyuae 2 npe-
JBIAYIIEr0 OKasaTesbcTBa TeopeMbl I'€fensi 0 MOJIHOTe Mbl NOKA3aJIH,
YTO HaxXOMsINAsiCsl B CKOJIEMOBCKOI HOpMajbHOH QopMe U He SIBJIAI-
masics Teopemoii nn-popmysa A He obile3HayumMa B 00JIaCTH NOJIOXKH-
TeJIbHBIX lieJbiX uncell. Clief0BaTesIbHO, eCM HEKOTopasi Nn-gopmyJia
B CKOJIEMOBCKO# HOpMaJIbHOM ¢opme oflie3Hauuma B 00JacT MoOJIO-
YKUTEJBHBIX LENBIX YHCeJ, TO OHA ABJSETCS TeOpPeMOi M MO3TOMY,
B cuny **434, obmesHaunma BO Besikoif Hemycrod o6mactu. Cue-
JoBaTeJNLHO, B cuny **437, ecnu Heworopas mm-Gopmyna oGuie-
3HAYMMa B 001ACTH TONO)KMTENbHBIX IeJBIX uuces, TO OHa o6lue-
3HauMMa Bo BCSIKOM HemycTo#t obnacru.

Kpome Toro, B cuny **¥439, mofasi cuetHo-Geckoneunast o6nacrh
(B YaCTHOCTH, HanmpuMep, 001acTh HATYPaNbHBIX YHMCEN) MOXKET 3a-
MEHUTb 3ech 0671acTh MOJOXKUTENbHBIX LeJbiX uucen. Takum obpa-
30M, MBI TIONYYUIM CleAyIoHee:

*x450, Ecim nn-gopmyna ofuesHauuma B HeKOTOpoH cdeTHo-Gec-
KOHEeYHo} o0nactu, To OHa oflLle3HAUYMMa BO BCSKOH Heny-
croit ob6nacru®?, (Teopema Jlégen zeiima).

Orcroga ¢ momolnbio **431 moyiyyaem ciefcTBHe:

#*45]. Ecnau nn-GopmyJia BHIOJHHMA B HEKOTOpOH Hemycroit 06-
JIaCTH, TO OHA BBHIMOJIHUMA M B CUETHO-0eCKOHEUHOM 00MacTH.
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CronemoBCKOe 0000IeHNe 3TOi MeTaTeOpeMbI eCTb MeTaTeopeMma,
yTBEp)KjawIast, 4YT0 eCaM Kaacc nn-GopmyJs (3T0 MOXKeT ObiTh M
GeCKOHEUHBI! KJacc) OAHOBpeMEeHHO, UM COBMECTHO, BHIIOJIHHM B He-
KOTOpOii HenycTo# 061aCTH, TO OH OXHOBPEMEHHO BHIIIOJIHUM U B CYETHO-
fecKOHeuHOH 00J1aCTH.

Hcnonb3oBaHHOe 3ech NOHATHE OJHOBPEMEHHOH BHIMOJIHUMOCTH
SIBJIIETCS OYeBUJHBLIM 0000UIEHHEM IIOHATUS BHINOTHUMOCTH ORHOH
nn-Gpopmyniel. A uMeHHO, Knace I' nn-¢opMyJs1 HasbiBaeTcs 00HO8pe-
MEHHO, WM COBMECIMHO, 6BNOAHUMBIM B JaHHOH HenycTo# obiacTy,
€CJIM CYHIECTBYET IO MeHbiUe# mMepe 0JHO TaKoe paclpenejieHue BO3-
MOXKHBLIX 3HaUeHHH 110 COBOKYITHOCTH Bcex CBOOOJHBIX NepeMeHHbIX

BCex nn-gopmyn u3 I', npu KoTopom Kakpas nn-¢popmyna u3 I' mpu--

HUMaeT 3Hayenue t. (SIcHO, UTO B cilyyae KOHEUHOI0 HEMYCTOTrO KJacca
nn-gopmyn I OJHOBPeMEHHasl BBLITOJIHUMOCTb COBMAjlaeT € BbINOJHHU-
MOCTbIO OfHOH MNN-HOPMYJIbl — KOHBIOHKUMHU Bcex mn-dpopmyn u3 I'.)

Knacc nn-gopmys1 HasbiBaeTcsi 00HOBpeMEHHO, WIIM COBMECNIHO,
8bINOAHUMBIM, €CTTM OH OJHOBPEMEHHO BHINOJHHM B HEKOTOpPOH He-
nycroif obnacru. )

Ham nonanobsrcs Taroke ciepyioiue onpefesieHust (KOTOpbie Mbl
NPHMEM HE TOJILKO JJISt YHCTOro (PYHKUIHOHANBLHOTO HCYMUCIIEHHA Mep-
BOT'0 NOPSI/IKA, HO TaK)Ke M AN APYTrUX GyHKUMOHAIbHBIX HCUUCIEHUH
NepBoro ¥ 0ojiee BBHICOKMX HOPSIIKOB 419)),

Ecnu I' — HexoTophiii kiace nn-gpopmys, a B — nn-dpopmya, 10
Mbl roBOpuM, uTo I' |- B, Korjga cyllecTBYeT KOHeYHasi NOCJef0Ba-
TeJLHOCTL A,, A,, ..., A, Takux nn-dgopmyn u3s I', uto A,, A,, ...

.o Ap B, :

Knacc nn-gopmyn I' Ha3wIBaeTCsl npomueopeqtgsim, eCu CyLlecT-
ByeT nn-gopmyna B, Takag, ytro I' B u I’ -~ B. Ecnu Takoit
nm-Gopmysisl B He cylLlecTBYeT, TO Mbl F'OBOPHM, YTO Knacc I” Henpomueo-
peuus.

Ecin I' — npousBosbHB Kiace nm-¢popmyn u C — Hexoropas
nn-gpopMmyna, To Mbl roBopuM, yro C xe npomueopeyum xnaccy I' (niu
COBMECTHMA C KjaccoMm I'), eCJIi HellpOTHBOPeYMB KJjacc, 3JIeMEHTaMu
KoToporo siBjsitoTcsi C M Bce 37eMeHTHI (N-opmyJibl) Kiacca I'; B npo-
THBHOM )K€ Cltyyae Mbl roBopuM, uro C npomugopequm Knaccy I' (unu
HeCOBMECIUMA C HUM).

Knacc nn-gopmyn I' HasbiBaeTCsl MAKCUMGALHBIM Henpomueope-
YueslM KnaccoM, eciid I” HeNpOTHBOPEYHB U €CJIM eMYy NPOTHBOPEYHT
Besikas nn-gopmyyia €, He SIBJIAIOWIASCS er0 3JIEMEHTOM.

MEl j0K2)KeM CIIeAYIOIYIO JIEeMMY:

**452. Bcsikuit HenporuBopeumBHit Kiace I' MOyKeT GBITH pacuiMpeH
RO MaCKMMaJIbHOTO HempoTHBOpeyHBOro Kiacca I', T. e. cy-

HIeCTBYeT MaKCUMAaJIbHBIR HENpPOTUBOpeunBLIt Knace Iy cpenu
3JIEMEHTOB KOTOPOTO HMeENTCS BCe 3JIeMEHTH Kiacca I
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Jlokaszamenscmeo. Mbl yKa)<KeM NPaBUIIO, KOTOPbIM MAKCHMabHEIA

HeMpOTHBOPeUMBLIH Kyacc I' ompejesisieTcsl OXHO3HAYHO, eCJIM 3alaH
knace I'. (310 mpaBujo, OfHAaKO, He GyneT obecrneyuBaThb B KaKOM-

160 cmbicsie 3Q(PEKTUBHOrO MOCTPOEHMs DJIeMEHTOB Kinacca I'.)

Buauane nn-gopMyJibl JODKHB OBITb IPOHYMEPOBAHbI, YTO MOXKHO
CAeNaTh OJHMM M3 M3BECTHBIX METONOB (TAK KaK MHOXECTBO MCXOH-
HBIX CHUMBOJIOB CYETHO, a NN-GOPMYJHl SBJAITCA OlipefeeHHBIMH
KOHEUHBLIMM TOCJIef0BaTeILHOCTSIMU HCXOJAHBIX CHMBOJIOB) 418, Torpa
MOXKHO Gy/eT ToBOPUTH O ,IepBOM nNn-gopmyJe”, ,BTOpodl mn-¢op-
MyJe” ¥ T. 1., UMesl B BUY 3Ty HX HyMepauuio, ¥ TOrja Lt KaXKiao#
nn-popmyasl  OyJIeT - CYIecTBOBaTb TaKoe TMOJIOKUTEbHOe Hesoe
YHCJIO 1, uTO 3Ta mn-popmyna siBasiercs ,,n-# nn-gopmynoi” (T. e.
n-i nn-gopmysiol raHHOM Hymepauuu).

Ecnu 3anad HexoTopbil Knace nm-gopmyn I'y TO MBI CHEAYIOLMM
06pasom (peKypCUBHO) onpefeisieMm 6eCKOHEYHYI0 NOCIeJ0BaTeIbHOCTh
knaccoB I, I'l, I'?, ... . Knacc I'® copnagaer ¢ I'. Ecimu (n 4 1)-5
nn-popmyJsia He npotuBopeuut I'™, To I'™*+1 ecTb KJacc, 3JIeMEHTaMH
KOTOPOTo ABJsiioTes (1 + 1)-51 Nn-bopmyna K BCe deMeHTH Kacca ™.
B mportuBHOoM ciyuae '™t cosmajaer ¢ I'™.

Henportusopeyusocts Kiaccos I'%, I't, I'?, ... crefyer no Marema-
THYECKOH MHAYKUMM M3 HeNPOTHBOPEYMBOCTH Kjacca nn-popmyn I
IetictBurensHo, I'® coBmagaer ¢ I', a HempoTHBOPeUMBOCTH I"+1
HETOCPE/ICTBEHHO CIefyeT M3 HeMpOTHUBOpeunBocTH I, :

O6o3naunm uepes I’ o6beanHenue kmaccos I, I'Y, I'%, ... . To
ecTb mn-popmyna C Gyner snemeHTOM Kjacca I' B TOM ¥ TOJIbKO B TOM
cllyuae, ecii CyulecTByeT TaKoe 11, uto C siBJsieTCsi 9JIeMEHTOM Kiac-
ca I'™. . ‘

Ecau renepb I' — HenpoTHBOpeunBHIH Kiacc, To ¥ I' TOXKe Hemnpo-
THBOPEYMBHIA KJacc. .

IeiicTBUTENILHO, MpPEANoNIOXKUM, yto I npotuBopeuuB. Toraa
CYLIECTBYET KOHEUHOE YHCJIO TaKux nm-Gopmyn Ay, A, ..., A,
ua I ¥ Takas nn-gopmyna B, uro A;, A,, ..., A, FB A, A, ...
..., A, -~B. Tlycte A, ecTb @,-s1 nn-gopmyna, A, eCTb a,-s1
nn-popMyna, ..., A, ecTb 0y~ 0N-Qopmyna; nasjee, NycTb a ABJAA-
ercst HaubOJIbILMM CPeJlN NOJIOXKUTEIIbHBIX LIeJIbIX YHCEN @y, dp, - -+ Am-
Torma Bce nm-Gpopmyist A;, A,, ..., A, SBIAIOTCS 3JIeMeHTaMu
Knacca I'®, u, ClefoBaTeNbHO, Kiacc I'® MPOTHBOPEUUB. ITO, OJHAKO,
NPOTHBOPEYMT JOKA3AHHOM Bbllle HENMPOTHBOPEUMBOCTH Kiaccos If,
ri, rez ... (ecau knacc I' HENPOTHBOPEUHUB). .

Kpome Toro, ecid Kjacc I” HempoTHBOPeYMB, TO Kiace I' makcu-
MaJIeH. ' :

JIleHcTBUTEILHO, NPEANONO0KIM, uTo C ecTh HEeKOTOpas nn-gpopmya,
KoTopast He nportusopeuut knaccy I'. Tlycte C siBnsercst (n + 1)-#
nn-gopmyioit. He nporusopeya Kaaccy I', C He MOXKET POTHBOPEYUTD
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u xnaccy I'™. CnenoBaTenbHO, B CHIy OmlpejesieHus1 Kiacca '™t C

npuHaanexur I'**1. CnenopatenbHo, C ABJAETCS 3yeMeHTOM Kiacca I
JTuM 3aBepluaeTCsl A0Ka3aTesIbCTBO JieMMBbl **452, MoykHO 3ame-
THTb, YTO COOTBETCTBYIOLIASI JIEMMAa KMMEET MECTO He TOJbKO JJIst YMC-
TOr0 (YHKUMOHAJNBLHOTO HCUMCJIEHMs] 1IEPBOTO MOPAAKA, HO U [
BCSIKOT'O MPUKJIAAHOI0 QYHKLUHMOHAIbHOI0 HCUMCIIEHUS! TIEPBOTO MOPS-
Ka, €CJId TOJIbKO KJIAacC ero MCXOAHBIX CHMBOJIOB cueTeH. B neiicreu-
TEJIbHOCTH JieMMa **452 moxeT ObIThb pacnpocTpaHeHa Ha IIMPOKMH
KJlacC JIOTHCTHYECKHX CHCTEM, TaK KaK [Jif ee J0Ka3aTeJbCTBa Tpe-
Oyercsi JMmb MNOAXOAsLlee IOHATHE HENMPOTHBOPEYHBOCTH KJlacca
nn-GpopMy s U CUETHOCTb MHOXKECTBA HCXOIHBIX CUMBOJIOB CHCTEMBI 417,
PaccmoTpum Temepb GECKOHEUHYIO MOCIeLOBATENbHOCTb IPHKJIAA-
HbIX (YHKIMOHAJbHBIX MCYMCJIEHHH nepBoro mopsaka Sy, Sy, S, - . .,
HCXOJHBIMH CHMBOJIaMK KOTODHIX SIBJIAIOTCS BCe HCXOAHBIE CHMBOJIBI
YUCTOr0 (PYHKUMOHAJILHOTO HCUMCIIEHUS1 NIEPBOTO MOPSIAKA M B OIOJ-
HeHHe K ITOMY HEKOTOpble HHIMBHAHbIE KOHCTAHTHL. A MMEHHO,
HCXO[HBIMH CHUMBOJIAMH CHCTEMBI S, SBJIAIOTCS HMCXOJHBIE CHMBOJIBI
YACTOr0 (YHKUMOHAJLHOIO MCUMCJIEHHS] NMePBOr0 MOPSAKA M MH/IM-
BUJHBIE KOHCTAHTBl Wgg, Wjgq, Wagq, ... MCXONHBIMM CHMBOJIAMH
CHUCTEMBI S, SIBJISIOTCS MCXOAHble CUMBOJIBI CHCTEMBI S, W JOIOJHHU-
TeJIbHblE MHIMBUHbIE KOHCTAHTHl Woniy, Wini1y Wonigy + - -
Kpome Toro, 0603Hauum yepe3 S, NMpPHUKJIajHOE (YHKUHMOHAJIbHOE
MCUYUCJIEHHE TIEPBOr0 TNOPsJKA, HCXOJAHBIMK CHUMBOJIAMH KOTOPOI'Q

SIBJISIIOTCAA MCXOJ{HbIe CHMBOJIBI BCEX CHCTEM S, S;, S,, ... . (Takum
00pa3oM, MHAMBMIHBIMM KOHCTaHTaMM CHCTeMbl S, SIBJISIIOTCA Bce
KOHCTaHTBl Wy BT m=20, 1,2, ... un=0, 1,2, ... )

In-popmy bl cucTeMbl S, MOYKHO IPOHYMEPOBATH TEM HKe CIIoco6oM,
KOTOPBI/ MBI TOJIbKO YTO YIIOMHMHAJHM, FOBOPS 0 UHCTOM (QYHKLKOHAIb-
HOM HCYHCJIEHMHM MepBOro Hopsiaka. Torma Ml MOJyyaeM HYMepaLHuio
nn-gopmyn nw06o# cucremsl S,, ynansisi u3 HyMepauue Nn-HopMmyn
CHCTEeMBL S, Te, KOTOphle He SIBJAIOTCA NN-OPMyJiamMu CHCTEMB S,
U, uMesl B BUJly MMEHHO 3Ty HYMepaLuIo, Mbl 6y ieM FrOBOPUTH 0 ,,lIEPBOA
nn-gopmyJe CUcTeMbl S,”, ,,BTOpoit mn-gopmyie cucremsl S, W T. 1.

Hcnonbsyss aTy Hymepauuio, Mbl MOXKEM C MOMOUILIO METOMa,
NPUMEHEHHOT0 B JIOKa3aTeJIbCTBE JIeMMbl ** 452, nonosHuTh npous-
BOJIbHBIH HenpoTHBOpeuMBH Kiacc 4, nn-popmyJs cucremsl S, 10

MaKCHMaJIbHOT'0 HENPOTUBOPEYHBOro Kiacca 4, nn-GpopMyJ1 cucTeMul S,

IlycTs Temepp JaH HenpoTHBOpeYMBHIA Kiaace I, Mn-Gopmyi
CHCTeMBl S, 3JIEMEHTBl KOTOPOTO He CONEpP)KaT CBOGOJHBLIX HHIMBH-
HpIX nepeMeHHBIX. Onpenenum knace I'm im=0,1,2, ... un=1,
2, 3, ...) cnenyromum o6pasom. I'{ ects I'y. Eciu (m 4+ 1)-51 nn-dop-
MyJa CUCTEMH S,, n >0, umeeT BUJ ~~ (a)A U SBJISIETCS] 3JIEMEHTOM
Knacca I'}, To I'P+1 ecThb KJace, 3JIeMEHTaMH KOTODOILO SBJIAIOTCA
3JeMeHTHl Kiacca I'm u nn-dopmyina

~Sen.Al;
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B NPOTHBHOM >Ke ciyyae I'm+1 coBnapaer ¢ I'm. A I'S., ectb A4,
rae 4, sisasiercs ofbeauHeHuem kKyaccos IS, I':t T2 ... .

OueBHAHO, YTO JIeMeHTH Kjacca 't ABJIAKTCA nn-Gopmynamu
cucTembl S, 1 uTo I'),, ABJSETCS MAKCUMaJIbHBIM HENPOTUBOPEUYUBBIM
KJaccoM NN-QopMyJT CUCTEMBE S,.

JlonmycTuM, YTO RJISI HEKOTOPOr'o YacTHOTO m Kiaace I’} HenpoTuBo-
peuuB, a knacc I'm*1 mpoTuBopeuuB. B atom cayuae knacc I'm+l He
COBnAfiaeT ¢ Kjaccom I'™ M CORepIKUT JOINOJHUTENIbHBI 3JleMeHT

~S-‘a’m n Al'
[MTpoTuBOpeunBoCTh Kyacca I'mtl u TeopeMa JeAyKUHMH AAIOT
It ~S;, ,A|lDB

T ~3, . A|ID~B.
CnenoBatenbHo, B cuiy P,
IS5, LAl

W »

Brifepem MHIMBHUIHYIO IEPEMEHHYIO X, KOTOpas He BCTpeyaeTcsl B JaH-
HOM JIOKa3aTeJbCTBE M3 I'MIIOTe3, W 3aMeHUM B ITOM JI0OKa3aTeJIbCTBE
KOHCTaHTY Wy, TOBCIOAY HA X; TAK K&K W,,, He BCTPeYaeTcst HHU
B OJHOM U3 3JeMEHTOB Kjacca I'T, TO Mbl IMOJIyyaem .

I7 - StA

O6o6uias mo x 419 y TIpoU3BOJSA 3aTeM OJHY HJIM HECKOJIbKO asidaBHT-
HbIX 3aMeH CBSI3aHHBIX IIepeMEHHBIX, Mbl IoJiyyaeM, uto I't |- (a) A;
HO TaK KaK 