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VAK 510: 164

B wamm 1QHM MUPOKOTO HCMOMB3OBAHHA MaTeMaTsue-
CKMX METOZOB MCCJELOBAHHA BO MHOTHX 00jacTax HaykKu
H HCKyCcCTBA COBpeMeHHas JoOTHKa NpuBaexkaeT Bce 0Bonb-
mee BHMMaHHe Hccaenonatenefi Onnako npu 3TOM Ha nep-
Bhfi NAaH 3aYacTy® BHIXOAHT ¢opMa/bHLIA annapar Jo-
I'MK¥, a He uaefinas ee cropoHa VMeHHO 3THM HIeHHBIM
acneKTaM JIOTHKH, OKA He3ac/ayXeHHO OCTAIOUMCH 1a BTO-
poM naaHe, NMOCBSAUIEHN B OCHOBHOM «34aMETKH NO JIOTHKe».

Aprtop u3Gpan BuemiHe cBOGOAHHM CTU/Ab H3JOXKEHHT
U, He yrayGassach B TeXHHYeCKHe [eTa/id, OueHb APKO BH-
ABHJl OCHOBHbeE wujeH JorHkd. He npasoas HH ORHOrO
CJIOKHOTO H TPOMO3JKOrO NOKa3aTenbCTBa, OH TeM HE Me-
Hee HHTAE He orpaHuuuacs ofwuMu omHcanuamu. Odenb
LeHeH ANA HAYHHAIOWEro YurTatens Habop 3amay, KOTOphbie
OpH3BaHN NPHBATE BKYC K CaMOCTOSTENbHMM WHCC/IEAO0Ba-
HHAM O JIOTHKE,

Kaury ¢ Goabminm vHTEpecOM ApPOYTYT M Te, KTO TOJb-
KO HauuHaeT 3aHMMATbCS MaTeMaTuKko#t (Ha mepBOM Kypce
BY30B HJH B CTApIUHX KJacCax CpeaHel MIKOAH), H cre-
QUANHCTH,

Pedaxyua auteparypel no MaTeMATUMECKUM HAYKAM

Hun, 2-2-3



Ot nepeBoa4HHa

[MosiBnenne B nonyasproi cepuu «CoBpeMeHHAs Marte-
MaTHka» «3aMeTok no Jorukes P. K. Jlungona, 6e3ycnoB-
HO, MOXeT OHITb BOCOPHHATO YHUTATENSIMH CepHH KakK
rogapoK HeCKOJBbKO HeoXupawubifi. ¥ He TosbKO moro-
My, UYTO KHHra 3Ta OYeHb Y HENoxoXa Ha npebiay-
HiHe BHIIYCKH CepHH,— U3BeCTHO, 4TO Bce Oe3flapHbie
KHUT# TMOXOXKH JAPYyr Ha Jpyra, KaXjas# TaJlaHTJIHBast
TaNaHT/INBa 1no-ceoemy. Jlesio B TOM, 4To «3aMeTKH» INpH
Bcell cBOefi KPAaTKOCTH He TOJIBKO NpPedbfBJAAIT H3BECT-
Hble TpeGOBaHUS K TaK Ha3bBaeMol oOlLEeH MaTeMarH-
YeCKONH KyJbType UHTaTe]fl, HO NpeANoJaraloT y Hero
HaJIMYHe HEeKOTOPHIX KOHKPEeTHHX MpejcTaBJeHnil H Jaxke
no3HaHu#l (npaBja, COBCeM CKPOMHBIX) M3 06JacTH Teo-
puu MHOXKectB. [Ipy 3TOM KHHra 10BOJIBHO TPyAHA; Ka-
X[asg U3 ee TPeX-MATHCTPAHUMHLIX TIJaBOK HaCTOJNbKO
HachHllleHa HAeHHbIM U (aKTHYECKHMM MaTepuasioM, YTO
M KPaTKOCTb-TO 324YaCTyl0 OKa3blBaeTcst WIHO30pHOH. YTo
¥ TOBOPUTBH, «3aMeTKH» JIMHZOHA He AJNA «TPAaMBalHOIo»
ureHuss. Ho Kro ckasan, uro Jio6uteqd MaTeMaTHKH
YMEIOT YuTaTh JHIIL B TPaMBae, 4 cepbe3HHe 3aHATUS —
yaes OJHUX «CHeHHaJHCTOBY?

B ornuume or nogaBasiiowero GONBLIHHCTBA, B TOM
YHCJIe M BHOJHE <«NONYASPHBIX», PYKOBOACTB 1O JIOTHKE
aBTop «3aMeTOK» OCHOBHOE BHHMaHHe yhenaser He afma-
paty, a ¥MeHHO MjeHHoll cTopoHe Bonpoca. B Haille Bpe-
Msi JIOTHKO-MaTeMaTHUYeCKHe BHIKJaJKH — He DPeAKOCTb B
KHUre 10 JIMHTBHCTHKE HJH, CKaxem, TreHeTHke. Ho
KaK 49acTo Takasi TpHBHa/bHafli <«MaTeMaTH3alus» CBO-
AATcs K HaykooGpasHOMy ¢opMasbHOMY nepeoGaaueHHio
H3BeCTHHX HCTHH! Beab HayuyuTbcfi TeXHHKE 3J/ieMeH-
TapHBIX TOXKAECTBEHHMX Npeobpa3zoBaHUil aare6pu Jo-
THKH He TpyARHee, yeM OOHBIUHBIM aJre6pauvyecKuMm HJH
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OT NEPEBOAYHKA

TPUrOHOMETPHYECKHM TNpeobpasoBanusiM. Baxnee —u,
KaK BLISICHSETCS, TpyAHee — MOHATh, 4TO TAKOE AD2UKG
(B cOoBpeMeHHOM MOHHMaHMH 3TOTO Cjl0Ba), H3BJNEYb H3
stdekTHOrOo MHOrooOpa3vsa ee BMNEYATASIOIIUX pe3yJbTa-
TOB LENOCTHYIO KapTHHY B3aUMOOTHOUIEHHS MeXAY CO-
AepKaredbHEIM M (QopMalbHBIM aclekTaMH  MBIlJe-
HHSI — B32aUMOOTHOLUEHUS, Mrpaioliero Ajisi NOATMHHOHA
MarteMatu3anuu J000i 06JacTH 3HAHHUA W /s TEOPHH
fo3HaH¥a B LeIOM HeHaMepuMmo GoJiee BaXKHYIO pOJb,
HexeJin N100ble BBIKIAaLKH.

FiMeHHO 3TO B3aUMOOTHOIIEHHe MEeXAY, KaK TOBOPHAT
JIOTHKH, CeMAaHTHKOH H CHHTAKCHCOM JIEXUT B HeHTpe
BHMMaHus aBTopa «3aMeToK». MacrepcTBo, ¢ KOTOPbIM
OH pa3bicHAET CNOXKHBIE M TOHKHE KOHIEMIuy, obxonsich
MHHUMYMOM TeXHHKH, HO He XKepTBYs CTPOroCThIO JOKa-
3aTeIbCTB B YIOAY «NONYJSPHOCTH», BECbMA MOYYHTEbHO.
M xors «3ameTKu» npexcraBisior co60f 1O CYLLECTBY
COKPAILEHHHII KOHCMEKT YWTAHHOTO aBTOPOM CHCTEMa-
THYECKOrO Kypcd, OHHM MOZXOAAT M AJ CAMOCTOATE/BHOTO
03HAaKOMJeHHs ¢ HOBBIM AJSl YUTaTeN MaTepHaJioM, XOTH,
KOHEeuHO, 0COOEHHO NMOJE3HBIMU B WHTEPeCHEIMY OHK 6YAyT
BASi TeX, KTO XOTb UTO-HMOGYAb UMTAJ WM Cablllad o Ma-
TeMaTHuecKoil Joruke (Hy XoTsi G, CKa)XeM, o Tabauu-
HBIX OlNpefleNleHUsX JIOTHUECKHX CBSI30K). MepuJioM ycsoe-
HHS MaTepuana MOMKET, HECOMHEHHO, CIYXKHATb CAMOCTOA-
TeAbHOe pellieHue BceX (He CAMUIIKOM MHOTOUHCJEHHBIX)
NPUBOJUMBIX aBTOPOM YNpaxKHEHUH.

Kak yxe rosopuJsiock, npeanonaraercs, YTo YUTaTelb
Bjaazeer a36yKoll TeopuH MHoxkecTB. OO6beMm 3TOH npen-
nojiaraeMol apyJULMH C JHXBOH nepexpoiBaercsd, HanpH-
mep, ra, Il u V—VII «BBexenuss B coBpeMeHHYIO Mare-
matukys 0. A. lluxanosuua (u3z. «Hayka», 1965) uau
eille npouie H kKopoue, ri. I kuuru P. P. Croana «Muo-
)kectBa. Jloruka. AkcuomaTtHueckue teopuus (usg. «[Ipo-
cseutenne», 1968; wnauanbHele mnaparpacsl raas  3ToH
KHUIH Hapsiiy ¢ YNOMUHAeMbIM B CIHCKe JIHTepaTypn
<«BBesennem B soruky» A. Tapckoro,— noxanyi, camoe
nojxojdiiee npefBapuTesibHOe YTeHHe AJd YUTaTeNs
«3amerok»). MiHoraa aBtop nosBossier ceGe NMpHBIeKaTh
npuMeprl anre6panyeckoro COAepKaHUdA; HO BCAKUH pas,
KOTfla UCnoJb3yeMble B 3THX PelKHUX NpUMepax MOHSTHS
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OT NEPEBOAYHKA

He NOSICHAIOTCA TYT Ke B TEKCTe, HX MOXXHO ONYCTHTh Oe3
CyLIeCTBEHHOrO yuiepGa /s MOHUMAaHUS BCEro H3JOXKe-
HUS.

B To Xe BpeMsa «3ameTku» anre6pauyHel B APYroM,
ropa3jgo GoJjee cepbesHoM cMmbicae. Crenys noayvawoouei
3a noc/efinde roisl Bce OoJibllee pacnpocTpaHeHUe Tpa-
nunuy  (uayuiel B ocHoBHOM ot mikon A, Tapckoro, K KO-
TOpOH NMpUHAJAeXUT U cam JlunZoH, 0 A. . Manenena),
aBTOP BBOJMT OCHOBHBIE JIOTMUeCKHMe KOHHenlWH (B TOM
yucse NOHATHA (OPMAJILHON TEOPHH W HUHTepIpeTalHH) B
yucto ajare6pavyeckux TepmuHax. Ilomawany rakoit
anrebpauveckuil nogxox (NpU KOTOPOM J2xKe <«HUCTHHA»
H «JIOXb» BBOAATCH KAK KOHCTAHTBl B HEKUX abcTpakrt-
HbIX anre6pax) MOXKeT NMOKa3aTbCs UHTATENIO CYXOBATHIM,
HO 3aTO KaK HEHaBfI3UWB aBTOP IPH <«COAEPXKATENbHOM»
HCTOJNIKOBAHHM CBOMX KOHCTPYKUMI M KaK ecTecTBeHHO
¥ He3aMeTHO BKUBAETCS B 3TO HCTOJNKOBalMe UMTATEdb
6yKBaJBHO uepe3 AecATOK CTpaHuu. Takas MaHepa H3-
JIOKEHH MOoXeT OBITb YCJOBHO OXapaKTepy30oBaHA KakK
Kiaaccudecku#t  (Gasupyowmuiics Ha colep:KaTesNbHOH
TEOPeTHKO-MHOXK@CTBEHHOI OCHOBE) aHAJor KOHCTPYK-
TUBHOTO H3/0XKeHHs JIOTMKH (NpH KOTOpPOM, KaK H3Be-
CTHO, CaMO IIOHAITHE JIOTHYECKOro HCHUHCNEHHs ¢opMy-
JUpyeTcs B TepMHHAx TeopHU ajropu¢moB). 3aMeTum,
BIpoueM, 4YTO TpyAHast npobaemaTHka, paccMaTrpHBae-
Masi Ha MOCJeNHUX CTPaHUHAX «3aMeTOK», H3JOXKeHa
tia Gosnee pasroBOPHOM YPOBHe, YeM OCTaJIbHOH MaTepHan
KHHTH,

He »enas ordromaTe W3JaHHe COPABOYHBIM Mare-
puanoM (He cnyuaHHO B KOHIE KOHIOB OTCYTCTBYIOLIHM
y aBTopa), Mbl PELIUNY BO3JAepXKaTbcs NPH NepeBoje oOT
Kakux Obl TO HU OBLIO NOSICHEHUH W JOMNOJHEeHu#, Npeo-
CTaBJ/As YHTATENIO, TAK cKa3aTh, GeceloBaTb C aBTOPOM
ofudH Ha oAuH (paGora Haj NMepeBOJOM HAaeT OCHOBaHHE
HUJKeNoANicaBIIeMycsi HAREATbCA, YTO M A8 YHTaTeds!
sTa Gecena GyjeT M moJie3HOH, H npuaATHOM). Jlumb cnu-
COK JIMTepaTyphl NPOJOJKEH HEKOTOPHIMH HOCTYMHLIMH
RAs pyccKoro uuratesisi KHUramMd. TeopeTHko-MHOMKe-
CTBEHHble TePMUHBI M CHMBOJbl B COOTBETCTBHH CO CKa-
3aHHBIM He moscHajucs. HeMHoroyuciaenuble HeTOUHOCTH
U omeyaTKH MWCOpaBJjeHbl Oe3 chelyajbHbIX OrOBOPOK.
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OT MNEPEBOAYHKA

B HecKOABKMX CAydasiX Mbl NO3BOIMNH cebe YAJIUHHTD
TEKCT 3a CUET [aphl NOSCHUTEIBLHBIX SUTETOB, ONATh-TaKH
He OroBapuBasi 3TO CHeuHasbHO. YHOMUHAHUA (B JUHTBH-
CTHYCCKHX MpHUMEpax U CPaBHEHHSX) O PYCCKOM fi3blKe
NOSBHJINCH, KOHEYHO, NpH nepesoie. K coxanenuio, u3-3a
TOr0, UTO B PYCCKOM fI3blKe CJOBO «UMILJIHKAUUA» YIOTpE-
6asieTcs TONbKO KaK cCIIeHHaNbHBIH Jjormyeckuil TepMHH
(B «3ameTKax», KCTaTy, NPAKTHYECKH He HCIOJIb3yeMHiH),
HaM [pHLLIOCh OTKAa3aThCs OT BHIPA3UTENbHOH HrpHI CJIOB,
npoBoAuMOlt JIMHAOHOM CKBO3b BeCh TEKCT, U MepeBecTH
aBropckue semantic implication u syntactical implica-
tion coBceM HEemOXOXHMH APYr Ha Apyra TepMUHAMH «ce-
MaHTHYeCKOe CJeJOBaHHe» H «CHHTAaKCHYecKasi BBIBOJH-
mocTb». BooG6lie BBHAY HepealbHOCTH MpPOEKTOB BCeoG-
ltel yHrbukanuu Jjordueckoil (Kak #u Jmoboit Apyrof)
TEPMHUHOJIOTHH MEl [a)Ke He MbITAaJHCh COTJacoBaThb Jek-
CUKOH «3aMeTOK» ¢ JApPYrHMHM H3JaHUAMM 110 JIOTHKE H
NpOCHM YHTaTe]ss BCe BBOZMMbIe (KypCHBOM) TepMHHbI
HOHUMATb OyKBAALHO, B COOTBETCTBHH ¢ HX ompexene-
HUAMH B TeKcTe (B NMpeAMeTHOM YKa3saTene npuBeleHb
aHrJaufckue npoobpasbl PYCCKHX TePpMUHOB B Tex cay-
4yasiX, Korga WX o6paTHbIl nepeBoj He BIOJIHE OJHO3HA-
yen). O6pauiaeM, HaKkOHel, BHUMaHUE YHTATe]si HA pas-
Jyuue B ynorpebjeHuu cuMBOJiOB «0» ¥ «1» (B OGEIYHOM
apudmerdayeckom cmbicae) u «O» u «1» Kak cUMBOJIOB
JIOTHUECKHX KOHCTAHT, a TaKxke OOLIUHEIX 3HakoB <O,

«l», «2», ..., an», ..., NOHUMAEMEIX COZEPKATENbHO, U
HX (opMaJbHBIX aHaNorop — «uudp» (apHPMeTHUECKHX
TepMoB) «0», «l», «2», ..., «n», ..., NIOHUMaeMbIX Kak

¢dopManabHLIe CHMBOJBL

0. A. lacres



HegepHoe 3akmoyenue; MHE 3TO OTBpa-
THTEABHO, K&K NycTas KpyMKka.

' Heenadyaran nous, 11, 3.

Mpeancnosue

OTa KHHra BO3HHMK/I2 B pe3yAbTaTe Kypca Jeknui
ISl CTYZEHTOB CTaplIHX KypCOB H acliupaHTOB, ClieLHAH-
3upyIOHMXCA 110 YUCTOH ¥ NMPUKIAZHOH MaTeMaTHKe, YH«
TaHHOrOo MHOM B TeuenHue 1962/63 r. §I nonwitanca cae-
JlaTb 3aM@TKH HacCTOJNbKO NPOCTHIMH, HACKOJBKO 3TO [0+
nycKajan Tpe6oBaHUs CTPOrOCTH H3JOMXEHHd, IOCTPOUB HX
B 3H2aYHMTE/BLHO! CTeleHH B Ayxe Haell ajeMeHTapHOH ab-
cTpakTHOH anre6pnl. ManaraemMulfl MHo#t Marepuan, Kak
3TO BHJHO W3 OT/1aBJEHHs, BIIOJHE TpagHLHUOHeH, TAK YTO,
KpOMe HCKJIOUHTENbHHX CjlydYaeB, MHe He MOHaZoGu/I0Ch
HUKAKHX CCBLIOK.

AsTtop xoTen 6H cnenHaJbHO OTMETHTD, CKOJb MHOTHM
OH 00s13aH MHorosnetHemy o6uenuio ¢ Anbdpenom Tap-
CKUM, ¥ BHIPa3uTbh HaJeXIy, UTO HEKOTOpble H3 ero uaed
Hamijiy oTpaxkende B 3THX 3ametKax. Ocobyio 6naronap-
HOCTb aBTOp Bbipaxaer Jlxkefimcy Dennery, mpouuras-
WIeMY pYKOIHUCh.

Aun-Ap6op, Mnuuray, P. K. JI.
1964 r.






BsepeHue

YacTto roBopAT, YTO JOTHKA H3yyaeT 3aKOHHI MbllLie-
pua. [IpH 9TO0M HMelOTCA B BHAy He CTOJBKO HCTOpHYe-
CKHE HJH MCHXOJOTHYECKHe 3aKOHOMEpPHOCTH, KOTOPBIM
NOAYMHAETCA NpOIlece MBIILJIEHHA, CKONbKO (popMaJbHEIE
CTPYKTYpHBble CBOHCTBA MBILIVIEHHA, OTpaxalollue, 10«
BHAMMOMY, HEKOTOpble CBOMCTBa peanbHOH HeHCTBHTE/b-
Hoctd. Mul He Gyaem BHaBaThCfi B OGCyXIeHHe BOIpOCa
0 BO3MO>KHOCTH H CYIIHOCTH TaKOH CBAAI3H MEXJAY MBILLIE-
HHEM H JeHCTBHTENBHOCTBIO, a NPSAMO NPHCTYNHM K HC-
CMEeOBaHHIO BO3MOXHOH (OpManbHOH NPHPOAH TaKoH
CBS3H H ee C/eACTBHHA.

HauHem ¢ npumepa. IlonyctuM, YTO H3 NpennoOXKeHHs
p TNocpeJcTBOM OOBLIUHBIX pacCyXXJAeHHH BHIBOAHTCS IIpel-
Joxenne ¢. Ecap MBl 3HaeMm, uto p Ha caMoMm Jene
HCTHHHO, TO MBI 3aK/JiouaeM, YTO § TaKXKe HCTHHHO. Ta-
KM 06pasoM, He roBopsi yXke O TeX NpakKTHYECKHX yHob-
CTBaX, KOTOpBIE JaeT HaM 3HaHHe OTHOLIEHHs «p BJeYeT
§», OTKpBbIBaeTCS BO3MOXHOCTb HCNOJB30BaTh 3TO OTHO-
IIeHHe MJIs CHCTeMaTH3alHuH H yray6JeHys HalluxX 3HaHui
H NpejCTaBJeHHH O MHUpe,

B uenrtpe nHamero BHuMaHusl 6yIeT MOMBITKA YCTaHO-
BUTb CBfI3b (haKTHYECKOTO, UJIH CEeMAHTUHECKO20, OTHOULe-
HUa caedosanus, KOTOpoe Mbl Oyfem 0603HayaTh Yepes
P|=¢ u goTOpOE 03Hauaer, YTO H3 HCTHHHOCTH p CAeLyeT
HCTHHHOCTD ¢, C YHCTO (POPMAbHBIM CUHTAKCUYECKUM OT-
Howenuesm abioduMocTy, o6o3HayaeMblM yepes pl—q
3aKJIIOYAIOUHMCA B TOM, YTO ¢ BBIBOXHMO H3 p C NoO-
MOUIbI0O HEKOTOPHIX YETKO OMHCAaHHHX npasua. Ecan Oul
Halllel OCHOBHOH Le/blo GBIIO O6yueHHe NpaBHAAM pac-
CYXKIEHHH, TO MBl CMOTJIH O6bl mpocto chOpMyaHPOBATH
9TH MpaBUjJa H TNPOHIJIOCTPUPOBATL 3aTEM TEXHHKY
HX HCIOAb30BaHHA, mnoJaraachb Ha 3APaBHA  CMBICA
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BBEIEHIIE

quTaTe/fl M NPEJOCTaBAASl eMy CYHHTb O Pa3yMHOCTH H
nonesHocTH Hampx npasua. Ho Hawa nenb 6ymer B #3-
BECTHOM CMBIC/I€ [POTHBOMOJOXHOMH: HaC GYAET raBHBIM
06pasoM HHTepecoBaTb HMEHHO 0GOCHOBaHHE HalUUX npa-
BH1 H BHIACHEHHe cdepbl B IpaHHl WX TPHMEHHMOCTH;
YTO JKe KacaeTCsl BOMPOCOB TEXHUKH NPHUMEHEHHS ITHX
npaBu/, TO Mbl TOMNBITAEMCH CBECTH HX OGCyXJAeHHe OO
MuHuMyMa. Hac HHTepecyloT He cTOBKO caMu mo cebe
AeNYKTHBHbIE NPaBH/a, CKOIbKO B3aHMOCBA3b MEXAY ce-
MaHTHYECKHMH U CHHTAKCHUECKHMH NOHATHSIMHU.

dopManbHOe H3ydeHHe NI060r0 Kpyra BONpPOCOB, CBA-
3aHHOTO C HallHM AOBCEZHEBHBIM ONbITOM, HAYHHAETCA €
3aMeHbl peafbHBIX OOBEKTOB HEKOTOPBIMH NOAXOAALLHM
06pa3oM BHIGHpaeMBIMH HX a6CTPaKTHBIMH ONHCAHHAMH,
HaeanusanHsiMH, BbIGHDaeMBIMH TaKuM 06pasoM, YTOGH
B 3THX HOeaJn3auHax OblIM OTpa’KeHbl HMEHHO Te CBOH-
C€TBa HCXOJHBIX 06BEKTOB, KOTOpBlEe Mbl cobHpaeMcs H3y-
uath. B nHameMm cayyae peub noiACT 06 aBCTpaKTHBIX
«3aMeCTHTeNAX» AJNS TAKUX NOHATHH, KaK MblUIJEHHE,
peajbHas JefCTBHTENbHOCTL H CBA3h MEXKAY MbIULIEHHEM
H OeHACTBHTENBHOCTBIO. BMecTo Mbluenus: Mb 6yneM pac-
CMaTpUBaTh A3blK, TOYHee ToBOpHA, (OpPMaJHU30BaHHbIA
BapHaHT HEKOTOPBIX aCHEKTOB ecTEeCTBEHHOIO A3biKa.
Mo3KHO moKa3aTh, 4TO BCe YHCTO (GOpMajbHbIE acleKThl
MBILIEHHA aJeKBaTHBIM o6pa3oM oTo0parkaloTcs B Ta-
KoM s3blKe. BMecTo peanbHOR meficTBHTENbHOCTH MBI 6y-
JIeM paccMaTpHBaTb TaK Ha3bIBaeMYIO CTPYKTYpy, rpybo
roBOpA, NpeiCcTaBAAIULYI0 cO60H COBOKYNHOCTb NpeaMe-
TOB, KOTOpble MOryT OBITb CONOCTABAEHH B KauecTse
SHAUeHHU pa3/HYHbLIM BbipaxeHHsiM fA3bika. Hakoner,
poOJb CBS3H MEXOY A3BIKOM H HeHCTBHTENBHOCTbIO Oymer
y Hac Hrpath uuTepnperayus, T. e. PyHKUHSA, OPHIHCHE-
Baloll{ass HEKOTOPHIM A3BIKOBBIM BhIPAXKEHHAM B KayecTse
HX 3HaYeHHil HEKOTOpbIe onpefe/eHHble IpeIMeTh, BXOAA-
IIMe B JAaHHYIO CTPYKTYpY.

Mbl 6yneM no cymecTBY NOJb30Ba1bCA OAHHM H TeM
Ke f3BIKOM L, BHocA B cilyyae HagoGHOCTH H3MEHeHHS
B AeTanu. Bce, uTo MBI MOXeM CKasaTb CpeiCTBaMH Ka-
KOro-TH6G OJHOro s3biKa, ¢ JOCTATOYHBIMH OCHOBaHUAMH
NPH3HABAaeMOro 3a aleKkBaTHBbIM, MBI, 1MO-BUIMMOMY, MO-
JKeM BbIpa3uTb M Ha JIO60M apyroM Takom ssbike. Op-
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TIJIAH HU3JIOXKEHUA

HaKo Mbl 6yleM paccMaTpHUBaTb pa3/iHyHble HHTEpnpera-
HuH A3bKa L, CBA3aHHbIE C Pa3JHYHBIMH CTPYKTYpaMu S.
OrtuacTH 3TO OGBACHAETCA TEM, YTO Mbl He 3HaeM, B Ka-
KOM HMEHHO M3 KOHKDETHBIX BO3MOMKHBIX MHPOB (CTPYK-
Typ) ™Mbl Haxozumcs. Elle cymiecTBeHHee TO, 4TO HaM
KaK JOLHKaM, a He eCTeCTBOHCHLITaTeNAM 3TO MOMPOCTY
Ge3paa/iHyHO: JIOTHKA, KaK NPUHATO CUHTaTh, BKIIOUALT
B ce6s TOJNbKO YHHBEpCaJbHble NPHUHIHILL, HCTHHHBIE BO
BCeX BO3MOXHBIX MHpax.

MnaH ManoMenun

Huxe Mbl gagMM TOYHble aGCTPaKTHHE OnpenedeHHA
cAeLyIOUMX MOHATHIL: 2Bk L, cTpyKTypa S u HHTEpnpe-
Tallda @, oTo6paxkaiomas L B S. 31ech, noxanyh, ymecr-
Ha aHaJOTHS C TEOPHEell Dy, NPH H3YYEHHH KOTOPO#H
HaUHHAIOT C ONpefeJeHNs NOHATHI Tpynmbl H BEKTOPHOTO
NpoCTpaHCTBA M 3aTeM pPacCMaTPHBAIOT MpPEACTaBJEHHE
TPYNNb Kak Tpynnsl npeo6pa3oBaHHil BEKTOPHOro Ipo-
crpaicTBa. OGblyHAas cXeMa H3/J0XKEHHA TeopuM rpynn
HauyMHaeTcs C M3YYEeHUA HeKOTOPHIX 3JeMEeHTapHHIX
CBOHCTB rpynmn, paccMaTpHBaeMbIX caMH no cefie, H30JH-
POBAHHO OT KaKUX-THOO HHBIX OGBEKTOB; 34TEM MEPexo-
AST K M3YUEHHIO MpelCTaBJEHUH TPYNN H B 3aKJIIOUEHHE,
6a3Hpyach Ha TeOpHH IpeAcTaB/eHHil, MOJyyaloT Aafb-
Helllude CBeNEHHSI O BHYTPeHHHX cBoicTBax rpymm. Hai
IaH B obmux yeprax Gyler Takum Ke, Mpl HayHeM c
rpaMMaTHKH (3JeMeHTapHOrO CHHTaKcuca) nAsblka L
H pacCMOTPHM mnpeXkjpe BCcero TaKHe CBOHCTBa 3TOTO
sI3blKa, KOTOpHIE CBfi3aHbl ¢ er0 GOpMabHOR CTPYKTYpOH
H He HMEIOT OTHOLIeHUsi,— eclud He CUHTATb MOTHUBOB, MO
KOTOpbIM BbIGHpaJiach 3Ta CTPYKTYpa,— HH K KaKUM HH-
TeprperauuaM. 3aTeM Mbl PACCMOTPHM pas/HuHble HHTEp-
nperanuy L; orMermM 3apaHee, YTO OCHOBHOH HauleH
Ueabio Ha 3TOH cTapuu OyneT ompejle/ieHHe OTHOLUEHHS
CeMAHTHYECKOrO0 CJENOBaHHA p|=¢, 03HauyalOlero, 4To
¢ UCTHHHO B J060H HHTepnpeTauHH, B KOTOPOH HCTHHHO
p. B 3akmoueHne Mbl BepHeMCSi K H3yUEHHIO CHHTaKCHCA
L, Ho yxe na 6osiee yTOHUEHHOM YPOBHE, B HacCTHOCTH
K H3YYeHHIO CHHTAKCHYECKHX OTHOLIEHHH pl—g, ¢ TOR HJH
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TJIAH H3N0XEHUS

HHOM CTENEHbIO TOYHOCTH BOCNPOH3BOAAUIHX CBOHETBA ce«
+1aHTHYECKOrO OTHoWeHHs p |=¢. TaxkoBa Hawa npo-.
rpaMMa B caMbiX OOLIMX yepTax; BIpoyeM, MBI BOBCe He
yTBepKJAaeM, YTO NOPAAOK JajibHefllero HaJoXKeHHs Oye
JeT B TOYHOCTH CJEAOBATb CTONb CXEMaTHYHO HaMeueH~
HOMY 31ech NyTH.

Mu 6yaeM noNb30BaThcA CJAOBOM TeOpus B HEKOTOPOM
cnendasbHOM cMeIcae. Teopus — 310 A3blk L BMecTe ¢ He«
KOTOPBIM MHOXecTBOM 1 mnpefyioxkeHHH uau ¢dopmys
sToro sa3bika. Ha npakTuke Teopus o6biuHO onpejensercs.
au60 cemaHTHYecKd, JuOO CcHHTakcuueckd. B nepBoM
cayyae T cocrout u3 Bcex dbopmya s3blka L, HCTHHHBIX
B JI000fl HHTepnpeTanHH, BXOAALIEH B HeKoTOpoe (HKe
CHPOBaHHOE MHOXECTBO HHTepnperauHil. Bo Bropom ciays
yae T cocTout 43 Bcex GOpMyJa, KOTOpble MoOryT ObiThb
BbiBEJIeHbl B COOTBETCTBHH C HEKOTOPHIM (PHKCHPOBaHHBIM
OTHOIIEHHEM CHHTAKCHYECKOTO C/AeHOBAHHSA H3 HEKOTO-
poro onpegeneHHOro MHoXxecTBa ¢GOpMYJ/, Ha3bIBaeMBbIX
axcuomamu. B MaTeMaTHKe TeOpHS, CBsi3aHHas NEPBOHAs
Ya/bHO JHIIb C ORHOH Kakoi-1u60 CTPYKTypo#H, — KakK,
Hanpumep, Teopust GYHKUHMH KOMNJIEKCHOTO IepeMeHHO-
ro, — o6blyHO onpefedsercd CeMaHTHUECKH, HCXONA M3
STOH CTPYKTYpbl; TeOpHSA Ke, CBA3aHHAs C HeabIM KJac-
COM CTPYKTYp, — NPHMEpPOM MOXEeT CJAYXKHTb TeopHsd
rpynn — onpegensiercs OOGbIYHO CHHTAKCHYECKH, NOCpens
crBoMm akcuoM. OfHako B MaTeMaTHKe 3TO pasiHyHe
4acToO CMa3blBaeTcsl, 3aTylieBhiBaeTcs, H GpaKTHYECKH 3Ta
BO3MOXKHOCTb BapbHpPOBaTh H coYeTaTbh 06a MOAXOAA OKa-
3bIBaeTCA Ype3BbYaiHO ymOGHOf.

B Goabieit yacTH moc/epyOuero U3N0XKeHUs Mbl 6y-
AeM HMeTb JeJ0 ¢ HeKoTtopo# teopueit T B BbGpaHHOM
HaMH s3blKe L M pocTpouM Teopuio, H3yyaloulylo 3Ty
teopuio T. B Tteopum, usyuaiollieH Apyrue TeOpHH, BO3+
HHKaeT HeKoTopas HeompegeNeHHOCTb, C KOTOPOH He MpH-«
XOAHUTCA CTa/JKHBAaTbCA B TEOPHH rpynn. YTo6bl ycTpaHUTD
3Ty HeonpeleneHHOCTb, MH OyJeM roBOpuUTh 06 H3yuyaes
MOH HaMH TeopHH Kak o npedmerHnod teopuu T, crpod-
meHcA cpeacTBaMH npedmernoeo sasvika L; Teopus Xe,
H3yyaloillas [peiMETHYIO TeOpHiO, GyJeT HUMeHOBaThCs
metateopued T', a a3bik L', cpeactBaMH KoToporo 6ynaer
uanaratbes T/, — meransoicom. TlpenmerHbiit a3bik L BOs
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MJAH T3JOXEHMA

o61e He 6ydeT A3HIKOM B OGBIYHOM CMBIC/E 3TOro CJ10Ba;
9T0 6yneT HeKOTOpas TOYHO ompejeseHHass aGCcTpaKTHas
KOHCTPYKUHA, NpefiHasHaYeHHas Qi UMHTalHH QyHKUnH
eCTECTBEHHO $I3HiKa; aHAJNOTHYHbIM o6pasom Gymer ab-
cTpakTHO onpenenena u teopus I. UTo xe kacaercs Ha-
mero MeTassbika L', To B KayectBe TAKOBOro Mul Gynem
[0Jb30BaTbCA CaMbiM OGBLIYHEIM MaTeMaTHYECKHAM Kap-
FOHOM, IPEACTaBAAIOUIUM COGOH CMeCb PYCCKOro s3blKa
W cnelHanbHOi TEPMHHOMIOTHH M CHMBOJHKM. TOYHO Tak
e geso ob6¢ToHT ¢ T: 3fech MBl 6yAeM NOJAb30BaTbCH
NOCTyJaTaMH H MeTOAaMH AeAYKUHH, OOHIYHO MPHMeHse-
MBIMH B MaTeMaTHKe.

Ha 310M pasnuuuu npegMeTHoro fisbika L u npeamer-
Hoft Teopun T, ¢ OXHOM CTOPOHBI, U MeTasidbika L’ 4 Mera-
tTeopuun T’ —c JApyro#, CTOHT, NOXKAaAyi, CHEUHANbHO
ocraHoButbcsl. [lepBble MBI GymeM OMHCHIBaTh CO BCeH
JOCTYNHOH HaM abCTPakTHOCTBIO H  TIIATENbHOCTHIO.
B 10 e BpeMsi B MeTasdbike L’ u Merarteopun 17, T.e.
B paccyxpenusx o L u T, Mbl nocrapaemca H3beXaTb Ka-
KOH Obl TO HH ObIO MEeNaHTHYHOCTH H BECTH M3JOXKEHHE
Ha coj/lepXaTeqbHOM YpOBHE, 3a60TACh MUIIb O FCHOCTH.
Mbl 6ynemM HCXOAHTb H3 TOTO, Yr0 YHTaTeNb NOHHMaer
PYCCKHIl 3bIK H 3HAKOM C HEKOTOPbIMH OOLIENPHHATHIMI
MaTeMdaTHYECKHMH TepMHHAMH, W OymeMm cuutartb ybe-
JUTeAbHBIM JOKa3aTelbCTBO KaKoOR-1n60 TeopeMbl Jio-
TUKH, €CJH OHO NPOBEJEHO C TOH e CTemneHblo CTPO-
I'OCTH, K4K 3TO NPHHATO, CKaXKeM, B TeOpHH TPYNI.

O COOTHOIIEHUH TEOPHH M METAaTeODHH CTOHT CKa3aTb
etlle napy caos. [Ipexpe Bcero, XxoTs TeoOpuio ¥ MeTaTeo-
PHIO He/b3fl OTOXKAECTBAAThL (TaKOe OTOKAECTBJEHHE MO-
KeT MPUBECTH K He[OpasyMeHHAM, eclid He BoBce obecles
HHTb BCE PAaCCMOTPEHH#), Mbl HOMKHB Bce XKe MOCTa-
paTbcs CHesaTh Tak, yTo6bul A3blk L u Tteopuio T MoKHO
6b10 COOTBETCTBEHHO pacCMaTpHBaThb Kak abCTpaKiHH
A3BIKOB, NOJ06HbIX L, w teopuil, nonobubix T’. dto 06y-
C/JOBJIEHO eCTECTBEHHBIM XKeJaHWeM CPaBHHTb MeXAy CO-
60it 3TH A3BIKK U TEOPHH, NPHYEM TaKoe CpaBHEHHe, Kak
MB YBHAHM HHXKE, OKa3blBaeTcss BeCbMa IJIOLOTBOPHBIM.
IpaBna, nporuB 3Toro MoxkHO Oblio Ob BO3Pa3uTh:
H3yyeHHe CBOMCTB HEKOTOpOro siabika L cpeaciBaMu Me-
TasA3bika L, 118 KOTOPOrO BCe COOTBETCTBYIOLLHE
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TINAH H3JNOXEHHA

CcBOMCTBA YXKe 3apaHee MPeANoNaraloTcss H3BeCTHBIMH,
ecTb 3aHATHE 6ecnofHOe, 3aBOAALIEE B NOPOYHBIA KPYT.
Takoro popa Bo3dpamkeHHs, ONHaKO, NapHPYIOTCA 3aMeya-
HHEM, UTO H3yueHHe A3bIKa CpPelNCTBAMH s3blKa B MareMa-
THKe He Oonee OGecrnofiesHO, 4YeM B JIHHIBHCTHKE, €CJH
TOJILKO B 000UX cAyYasx HE CAHMIKOM YCJA0XHATb BOMPOC.
Korna Mbl noaaraeM, 4yTo NpenioKeHHe «p W §» 1O Onpe-
JIeTEHHIO HCTHHHO TOTAA M TOJBKO TOTAA, KOTAa HCTHHHO
p ¥ HCTHHHO ¢, Mbl, OYeBHAHO, BOBCE He JAEM .-TEM CaMbIM
aHaJUTHYECKOTO OmnpeaeneHus ciaosa «u», CKa3aHHoOe OT-
HOCHTCS M K npemnoXeHHoMy TapCKuM creuuajbHOMY
onpejeNeHHIO NOHATHA HCTHHHOCTH MNpefJ/OKeHHS $3BIKA
L, xota B 3roM C/yyae MOXHO YTBEpHKAATb, YTO TaKoOe
onpegeneHHe NpPOJUBAaeT HeKOTOpbIH CBeT Ha pofib H
CYIIHOCTb OGLIETr0 NMOHATHA HCTHHHOCTH.

CnoBo meramaremaruxa B NpHMEHEHHH K TEOPHH, U3Y-
yaiolllel MaTeMaTHYeCKHe TeOPUH, GbLIO BBedeHO [Hibs
GepToM B CBASH C €ro MOINBLITKOH A0Ka3aTb HENpPOTHBOpe-
UYBOCTb HeKOTOpoH Teopud T (mosbaymomeiics A3bIKOM
L), sxaoualtouteit B ce6s CyleCTBEHHYIO yacTh KJAacCH-
yeckoil MatemaTtHku. Hpes T'mabbepra cocrosiia B TOM,
uytoObl MOKa3aTh — B pe3yJbraTe H3YYEHHS CTPOEHUS
Qopmyn teopuu T camux no cebe, —uro B T Henbas
NOMYYUThL POTHBOPEYHUS.

IOas Toro uto6bl noJyueHHOEe AOKa3aTeNbCTBO TaKoil
HenpoTtnBopeunBoctd T Obuio yOeaHTeNbHBIM, MeETaTeo-
pus T’ ponxHa o6XOAUTbCH ropasno GoJiee CKPOMHBIMH
cpeactBamu. OnHaKo, KaK caeayer H3 OJHOTO pe3y/brara
[énensn, Kotopwifi Mbl OOCYZHMM NO31HEe, TaKoe nOKa3a-
TeJIbCTBO HeMPOTHBOPEYUBOCTH BOOOLIE HEBO3MOXKHO. TeM
He MeHee Bo H3beaHHe HeACHOCTEH, C KOTOPBLIMH HEH3-
6eXHO cBA3aHO yrnorpeb/aeHHe CHABHOH MeTaTeopuy, xe-
JaTeJbHO MOJB30OBATBCS MeTaTeOpHeH, MO BO3MOKHOCTH
camoft ciiaboit H3 BceX MPHMIOAHBIX [J1fl M3y4YeHHs HaHHOH
teopun. K coxaneHnio, «KOHCTPYKTHBHAaft» METATEODHA,
noab3yloulasca y6elHTeNbHBIMH B 0OLLENPUHATOM CMbBICAE
3TOr0 CJIOBa CpeJCTBaMU, NOCTATOUHHIMHM AN H3yUYeHHSA
Gonbule# YacTH CHHTaKCHCA sid3biKa L, oka3wslBaercs cauii-
KOM cnaGolt 9 ceMaHTHYeCKHX pacCMOTpeRuH, Tpebyio-
WHX CBOGOJHOTO HCINOJAb30OBAHHA NHOHATHH MHOMECTBA,
¢yrkuHu U otHomwieHus. [lostoMy-To W ans ympouenus
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TPAMMATHKA

Ha/MOXKeHHs HaM INPHXOJMTCH MO/Nb30BaThCsi B KauecTBe
MeTaTeOPHH CHJIbHOMH, HO He ab6CoJIOTHO ICHO Onpejenen-
HOM TeopHeil, THIIa NPUMeEHsieMbIX OGBIYHO B MaTeMaTHKe.
JKenas MOCTaBHTb HEJN0 Ha TOYHYIO OCHOBY, Mbi MOIVIHM
61, ciaenys npefnoxenuto JloperneHa, akCcHOMaTH3UPO-
paTh Hally MertaTeopuio T’ B HEKOTOpO#l — yxe KOH-
CTPYKTHBHOH — MeTaMeraTeopud T/, omHako B HacTofi-
I[MX 3aMeTKax Mbl 3TOro JefaTh He CTaHEM,

["pammaTHHa

Pasnuuusi MeXay HallMM s3hKoM L 4 OObIYHBIM pyCe
CKHM $3BIKOM, — BO BCAKOM CJjyyae, B TOM, UTO Kacaercs
Hx GOpMbl, a He COAePKaHUA, — HOCAT JOBOJBLHO NOBEPX-~
HOCTHBEIl Xapakrep. Mbl OyleM N0Jb30BaTbCcsl APYTHMH
CHMBOJIAMH, H TOPAJIOK CNOB B HalleM si3blke OyneT
HHBIM — TaKHM, KakKoH NPHHAT B MaTeMaTHKe; B 3TOM
OTHOMIEHHH Mbl OTXOJHM OT PYCCKOrO0 HJH aHIJIUHEKOro
A3blKa BpAJ JH Gosbile, HEXeJH OTXONHT OT HUX, CKa-
KeM, KHTaHcKuil Wan HeMeuxui, Bosee BaXXHO TO, 4TO
npaBusa o6pasoBaHus s3blka L HocAT abCOMIOTHO YETKHH
XxapakTep, Tak 4TO, B YaCTHOCTH, rpaMMaTHUYECKH# aHalu3
J1060r0 BBIPAXKEHHA 3TOTO A3blKa BHOJHE OJHO3HAUeH.

DNeMeHTaMH MHCbMEHHOTO f3blKa SIBJRIOTCH «BbIpa-
HKeHHsA»: GYKBHl, CJOBa, NPEAJNOKEHUS, KOHEUHblE Mochae-
J0BaTebHOCTH npeanoxenn#l. Cpead 3THX BblpaxkeHHH
HMeIOTCSl BhIpaXkKeHHsl, B HEKOTOPOM POJIE MHHUMAaJbHBIE;
3TO MCXOJAHbIe CHMBOJBI HJH GYKBBI B IIHPOKOM CMBIC/AE—
BKJI0Yas 3HaKH NpennHaHHA H npobenbl Mexay CaoBa-
MH. Jlio6oe BhlpaskeHHe A3blKa MOXKHO OAHO3HAYHBIM 06-
pasoM pasnoXUTh Ha OYKBHI; CTPOEHHE e caMHX GykB
HanbHeiilleMy aHalu3y He MNONJNEXHT. B aHIVIHACKOM,
PYCCKOM M IPYI'HX eCTecTBEHHBIX f3biKax HMeroTcs Go-
Jee HAH MeHee YeTKUE KPHTEDHH, COMVacHO KOTOPHIM
BbipameHus ONPEeNe/eHHOr0 BHIa IPHU3HAIOTCA rpaMMa-
THYECKH MPaBHABHBIMH H MOTYyT ObITb KaacCHPHUHPO-
BaHbl HCXOA M3 Pa3HbIX KPHTEPHUEB; OHH MOTYT NOAPas3-
AeNATHCA Ha Pa3/IMUHble KaTeroPpHH: CYUIECTBUTE/BHLIE,
[JIaToNbl, NPefJoXKeHHs U T. 1. M X0Ta NpH mOCTpoeHuH
3TOM 4aCTH TPaMMaTHKU OGBIYHO PYKOBOIACTBYIOTCH NOA-
pPasymMeBaeMbIM CMBICJOBbIM  3HaueHHEM BbIpa’KeHHH
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TPAMMATHKA

f3biKa, B NpPHHLMNE OHa COBEPIUEHHO OT Hero Hesa-
BHCHMA.

paMMarHka J1060T0 H3 CYUIECTBYIOIUHX $3BIKOB MO
HEeOOXOAMMOCTH HOCHT ONHCATeNbHBIA, aHAJUTHYECKHH Xa-
paKTep — OHa Pasfaraer BbIpaKeHHA Ha HCXOOHBIE CHM-
BOJIBI KaK Ha He NOAAalolluwecs AagbHefilleMy pasfoxke-
HHIO KOMIOHeHTh. [1pn nocTpoeHuH Ke HOBOrO f3bika L
HaMm Gynet yaoGHee u3bpaTh APYrofl myTh: MBI C CaMOro
Hayana O6ygeM HCXOAHTb H3 HEKOTOPOA COBOKYIHOCTH
CHMBOJIOB, a 3aTeM yXe onpeielHM pasJHyYHble KaTero-
pHM BbIpa)keHHH M CBOHACTBA BhIpaXKeHHH B TepMHHaX
3TUX HCXOAHBIX cHMBOJIOB. MTak, Mbl OyldeM HCXOAHTH
H3 HEKOTOpOro abGCTPAKTHOTO MHOMXKeCTBa S, 9JeMEHTH
KOTOPOro H OyleM Ha3blBaTb CUMBOAAMY. 3aTeM MBI
onpejesseM guipajenue KaK INPOHU3BOJBHYI0 KOHEUHYIO
N0CJeA0BaTENbHOCTD €=8; ... Sp CHMBOJIOB Si, ..., Sp H
MHOXECTBO BCeX BhlpaxkeHHH OyjeM o603HauaTh uepes
E. [BoipaxkeHde e MOXHO 6blj10 Gbl ONpeneurb KaK QyHK-
HHi0, ONpefe/NeHHyI0 Ha MHOXeCTBe UeNblX uucesa [, TAe
1<i< n, co snauennsiMu u3 S, taK uro e(i) =s;.]

I'paMMaTHyecKWil aHa/lW3 B 3HAYHTENBHOH CTemecHU
OCHOBaH Ha pAaCno3HaBaHWH KaKOTO-JHG0 BBIpa’KeHHS
KaK NpOH3BeJeHHs WM COYJIEHEHHs ABYX IPYIHX BHpa-
wenui. BeeneM B E onepauio yMHOXeHHS, ONpefefnB
npousgedenue ef nByX BbipaXeHuil e=S8y ... Sm M [=
=t ... ty KaK ef=8; ... Smly ... tn. [Ecnu e u | onpe-
densiiorc kak Qyukuud e(i)=s; ¥ [ (i) =t;, To pyHKUHA
g=ef onpenensierca mas 1 <i < m+n caepywomwum o6-
pasom: g(i)=e(i), eciu 1 <i<n, u g(i)=f(i—n),
ecan n+1 < i< n+m.] OueBHIHO, YTO Hallle YMHOXKEHHE
YIOOBJNETBOPAET QCCOUUATUBROMY 3AKOHY:

(ef)g=ce(fg) nnsa Bcex e, f u g u3 E.

Muoxectso E, B KOTOpPOM ompejeneHa onepauusi, Moji-
YHHAOLAACA aCCOUNATHBHOMY 3aKOHY, Ha3LIBAETCH NOAY-
2pynnot.

[Tpu onpenenenun Muoxecrsa E sbipamennii e=sy. ..
... S5 MBl YMBIILIEHHO He HCKJIOYaJAH BO3MOXKHOCTH
n=0; B 3TOM c/lyyae roBOPAT O eJHHCTBEHHOM TpuaUAAb-
Hom soipaxceruu e, anuubt 0. [ExuncTBeHHOCTH € OCO-
6eHHO OYeBHIHA, €CJH CYHTATh, YTO BHIpAKEHHIO ey OTBE+
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FPAMMATHKA

yaer QyHkuua e, orobpaxkamllas B S MycToe MHOKes
crBo.] SlcHo, uTO TPHBHAJBLHOE BbIpaXKeHHE &; TAKOBO, UTO

ee,==¢epe==¢e Ana Bcex e u3 E.

Moayrpynny E, cofepXalilylo SNeMEHT €, TaKoH, 4TO Bbls
NONHAETCH 9TO TNOCJAELHEe NPAaBUAO, HA3HIBAWOT NnOAY-
epynnotl ¢ eduruyedl.

DneMeHT MOJYTrPYNNbl Ha3bIBAETCH NPOCTOHLM, WU HE-
pa3/iokKHMBIM, €CJIH OH He TPHBHANEH K He MOXeT OblTb
npeacTaBleH B BUJe NPOM3BENEHHS [BYX HETPHBHUAJBHBIX
COMHOXHTENEH; MPOCTHIMH 3JeMeHTaMd B E sBaslorcd,
ouesugHo, cumBonbl. [TouHee, mpocTHiMHK ABAAOTCS Bbipa-
KEeHHs, COCTORIIHEe U3 OJHOro CHMBOJA, a He CaMH CHM-
BOJIbI, HO HaM NOKa He3aueM NpHHHMAaTb BO BHUMaHHe 3TO
pasauure. B panbHeiiueM Mbl 6yaeM HCXOAHTb H3 MOJ+
Ya/JMBOrO COIrVIallieHHs, YTO HUKAaKOH 3JeMeHT H3 S He
ABJAETCS MOCAEA0BATENbHOCTbIO SJEMEeHTOB U3 S; HanpH-
Mep, 6ykBa W He npuHuMaerca 3a NOCAENOBATENbHOCTD,
cocrosulyio u3 AByx O6ykB V.] OueBnano takxke, uto B E
BBIIOMHSAETCA CBOIICTBO eOUHCTBEHHOCTU PA3AONEHU:
kaxpoe e us E npencraBuMo B BHOE NPOH3BEICHHS INPO+
CTBIX MHOXHTENEH e=3§,...8y,, NPHYEM ECIH TakKXKe
e=t{; ... l,, Toe l;— NpocTble, TO M=N U S;=11, ..,
reey Sm=1n.

YnpaxHeHuUd

1. BhificHHTe, CyllecTBYeT JH CHCTEMa OGBEKTOB, KOTOPYIO MO-
XKHO Obii0 6Bl B H3BECTHOM CMbiCJe Ha3blBaTh fA3bIKOM (CKaxeM,
THRA a36yku Mopse, f3blKa My3blKH HJIH KHBOMHCH), KOTOpas
(i) we sBAsnace Obl nosyrpynnod; (ii) Ghlia Gui moayrpynnof, aas
KOTOpOH HEeBepHO CBOMACTBO eAHHCTBEHHOCTH Pa3AOKeHHH — Au6o no-
TOMy, 4YTO He KaXXJoe BbIpaX<eHHe Pa3jiaraeTcs Ha NPoCThie MHOXKH-
T€ad, JAu60 MOTOMY, 4YTO TaKoe pas3/ioMeHHe He OJHO3HAYHO;
(iii) 6bl1a 6B KOMMyTaTUBHOA noayepynnod, T. €. MOAYrpyTNON, AJA
KOTOpo# cnpaBeAsiB 3aKkOH ef=fe aas scex ee d1eMeHTOB e # |

2. Nokaxure fas noayrpynnbi E clegyiompe TeopeMmbi:

(i) us ef=gh caenyer, uto nubo A HEKOTOPOro R HMeeM
e=gk u h=kf, 1bo ans HeKoToporo k uMeeM g=ek n [=kh;

(ii) u3 ef=fe caepyer, 4T0 A HeKOTOPOro g U AJA HEKOTOPHIX
HATYPaNIbHBIX YHCEJ m U 11 UMEEM e=g™ H f=g";

(iii) u3 e¥f2=g? cmenyer, uro ef=fe.

3. Ecnu E u E’ — noayrpynnsl, To otobpamenne ¢ u3s E B E’
Ha3bIBACTCA  20MOMOPU3MOM, eCIH OHO COXPaHsSeT ONepauuio
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TPAMMATHKA

ymHOXeHud, T. . ecan @(ef) = (pe) (f). TMoayrpynna E masupaercs
€8000010d, ecan OHa uMeer 6asuc S, T. e. TAKoe NOAMHONKECTBO S,
yTo A060e oTodpamenue S B NPoH3BOABHYW noayrpynny E’ moxer
6biTh €AHHCTBERHBIM O00pa3oM paculiHpeno go romoMopgpusma E B
E’. JNokaxure, 4T0 AaHHOe onpexe/eHHe SKBHBaJIEHTHO TOMY, 4TO S
yAOBJETBOPAET CBOACTBY €AHHCTBEHHOCTH pasJOXKEHHSi Ha TPOCTHE
MHOXHTENH, POJb KOTODPHX HrpaloT JeMeHTH Gasuca.

Tenepb Mbl IPHCTYNHM K KnaccHHKalUU BbipaxKeHHH
no kareropuam («yactaM peuns). HauneM MBI C CHMBO-
noe. CuMBoabl A3blKa L, ¢ KOTODHLIMH HaM B OCHOBHOM
NpUJIETCS UMETb Jen0, Mbl pasobbeM Ha JECATb KaTero-
puii. T1pu stoM Ham coBepuieHHo 6Ge3pasjaHyHO, YTO 3TO
332 CHMBOJbl, — JIHIIb Gbf 3TH KaTeropuy NOmapHo He le-
peceKaJ/iMCh; TOCKOJbKY, OJHAKO, HaM 4acTo NpHAeTCH
rOBOPHTb 006 3THX CHMBOJAX, Mbl XOTHM HPHCBOMTH Pas-
JHYHBIM HX KATeropHAM KakKHe-Jn60 GHKCHPOBaHHHE
HMeHa. CeMb H3 BBOZMMBIX KaTeropHil copgepiXaT Kaxk-
Jlag no eAHHCTBEHHOMY CHMBOJY; 38 Ka/biM H3 3THX
CEMH CHMBOJIOB MBI 3aKpPeNHM NOCTOAHHOe 0GO3HauYeHHe
H HEKOTOpoe «COOGCTBEHHOE» PYCCKOE HMA:

cuMBoa JXH — Q; cuMBOA HctHHB — 1; cHMBOJ
orpunanusa — N; cuMBos Konblopkuuu — C; cum-
BOI AH3BIOHKUMH — D; KBaHTOp o6WHOCTH — A;
KBaHTOp cCylnectBoBanus — E.

ITH ceMb CHMBOJIOB MBI GyJleM HasbiBaTh ceaskamu. [3a-
MeTHM, uTO, Hanpumep, O BBOAMTCA B KauecTBe 0603Ha-
YeHHs HEKOTOPOro CHMBOJA JHIIb HOTOMY, YTO MBl XOTHM
HMETb BO3MOMHOCTb TOBOPHTb 00 3TOM CHMBOJIe; NpH
3TOM JUISt HaC COBEPUIEHHO §e3pas/IMYHO, KaKylo OH HMeeT
Popmy.]

OcranbHble TpY KaTeropuu Mui 6yjgem HasbiBaTb Cle-
AyomuM o6pasoM: V —Kaacc nepemennsix; F — Kaacc
PyrkyuonasbHoix cumsosos, R— knacc cumeosos oTHO-
wenuil.

Mbi 6yzeMm cuuTaTh, YTO KaXkaomMy GyHKUHOHAJBHOMY
CHMBOJY [ CONOCTAB/IEHO HEKOTOpOE Hedioe yucio n(f) 2 0,
Ha3blBaeMoe paHeom f, a KakJAOMYy CHMBOJY f /sl OTHO-
HIeHHs — HeKOTophiit paHr n(r) 2 0. Msl Mornud 6u H3-
6patb W Apyroil myTh, cuutas, uto F # R pas6utn Ha
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TEPMBIL

GeckoHeuHOe MHOXecTBO mnojkareropui: Fo, Fpo oo B
Ry, Ri, ... COOTBETCTBEHHO HX paHram.

3aberas Brepell, Mbl YKaXeM XoTd OB npuGansn-
TeJbHO 3HAYEHHE, KOTOPOE Mbl npeanosnaraeM NpHIHCATh
ppeneHHbIM cHMBosaM, CHMBOJA O MOXKHO NOHHMATh Kak
0603HAYeHWE MPOU3BOJLHOTO JIOKHOIO [PEJNIOXKEHH
(sanpumep, 2%2), cumMBoa 1 — Kak oGo3HayeHUe TMPOM3-
BOJILHOI'O HCTHHHOIO NpeloxeHHs (ckaxewm, 2=2). Mn
6ynem uurath Np kak «He p», Cpg— Kak «p u ¢»;
Dpg — xak «p uau ¢ (wau t0 ¥ apyroe)». Ecan x —
nepeMmeHHasi, T0 AXp 03HAYaeT, 4TO P UCTHHHO AJR BCeX
x, a Exp—vuTo p HCTUHHO AJS HEKOTOPOTO X; eCiH,
JIONYCTHM, P €CTb IpeAfioKeHne «7x>5y», 10 AXp o3Ha-
qaeT, 4TO Sy MeHbille, yeM Jw06oe HHCI0, YMHOMXKEHHOE
Ha 7, a Exp— uro 5y<7x nas nexoroporo x. [lepemen-
Hple OOGLIYHO NOHHMAIOTCS KAK WHAMBUJHBIE NepeMeHtble,
T. €. Kak O0GO3HaueHusl HEKOTOPHIX HHAHUBHAOB — Hepac-
yrneHsieMblX NPEIMETOB — B OTIMYUE OT MHOXKECTB, PyHK-
uuit ¥ 1. 0. [TpuMepamMu ¢yHKIHOHANBHBIX CHMBOJIOB paH-
ro I ¥ 2 ABaA0TCA B OGBIMHBLIX 0003HAYEHUAX CHMBOJ
V' b Buipaxennn Y x u cuMBOI + B BHIpaXeEHuH X+Y.
QyHKUUOHANBHLIA CHMBOJ paHra (), uiu HHAIIBHAHAA KOH-
CTaHTa, He 3aBUCHT HH OT KAKHUX apryMeHToB # 0603Ha-
YaeT n03TOMy KOHKpeTHHIH mpejiMer; npuMepaMu MOTyT
CHYXHTb HUMEIOUIHE OJAMH M TOT 2Ke CMBIC1 CHMBOJbBI 7
u 3,14159. .. . Ipumepsl CHMBOJIOB OTHOLIEHHI pauros 1
n 2: Pos B zanucu Pos(x), o3Hayaloniei «x N0N0KUTEb-
HO», 1 < B 3anucu x <y. O cuMBONaxX OTHOLIeHHHA paH-
ra 0 npeanonaraercs, 4TO 3HAYEHHs] MX HCTHHHOCTH He
3aBUCAT HH OT KaKHX apryMEHTOB; OHH He YacTo BCTpe-
HAKTC B OGKIMHBIX PACCYXKAEHHSX, pa3Be 4TO B 0603Ha-
yeHusx puga: Honymenue Cs uau Tunoresa Hy.

TepMmbl

Msl Gynem paccmaTpuBaTh (KpoMe CHMBOJIOB) JIHIIDb
ABE OCHOBHBlIE KaTErOPHH BbipaXKeHHi: TepMbl u Gopmy-
apl. Tepmbi GyRyT HMrpartb podb CYNIeCTBHTENbHHX H
MECTOMMEHHl W HHTEPOPeTHPOBATbCS KakK HaWMeHOBa-
HHA BXOJSIUMX B KaKylo-TH60 CTPYKTYpy MNpeiMeToB.
Taxoe ucronkosanne nomywaior npexie BCEro nepemes-
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TEPMbBL

Hbie, KOTOpbIE ¥ NPHYHCIAIOTCA NO3TOMY K TepMau. Jla-
Jee Mbl 6ylleM HHTepnpeTHPoBaTh QYHKUHOHANBHBIA CAM-
BOJ [ paHra n Kak ¢GYHKUHIO n apryMeHTOoB, BXOASAMIHX B
NLAKHYIO CTPYKTYDY, 3HadeHHs KOTOpPOH TakiKe MpHHalJe-
’Kat 3To#t cTpyKrype. Ecau £y, ..., t, — Tepmbl, SABJSIO-
muecss HMEHaMH HEeKOTODBIX NpeNMeTOB M3 CTPYKTYPHI,
TO Bbipaxenue ft; ... ¢, mbl 6ydeM NOHHUMAaTb Kak Tepm,
ChyXallufi HMeHeM 3HaUeHWS QYHKUHH, HMeHyeMOH f,
Inf 9THX n 3Hayewudl aprymenroB. O Tepmax He
OyldeT mpejnosaraTbCsl HHYErO CBepX TOrO, 4TO BBRITEKaer
H3 3THX YCNOBHH.

Bonee Touno, mbl onpenensieM MHOWecTtBo T Tepmos
KaK MUHUMAaJbHOE H3 Bcex MHOXKecTB U BBIpaXKeHHH
sisbika L, Takoe, 4yTo .

(1) VU, )
(2) ecau | npunapnexur F,, a f, ... fn 0pu-
Hapaexat U, 1o ft; ... t, npunagnexur U.

Yro6H noKa3aTh 3aKOHHOCTb 3TOrO ONpeJeNeHHs], Mbl
JONKHBI JI0K43aTh, YTO CPeAM Bcex MHoxKecTs U, ynosie-
TBOPAOIMX yenosuaM (1) u (2), aeficTBHTe/IbHO HMeeTCH
MHHHManbHOe MHOxkectso I. [lpexne Bcero, MHOXeCTBA,
yaosiaersopsiomue (1) u (2), cylmecTBylor; npuMeEpOM
ABIsieTc MHOXecTBO E Bcex BHIpaxkeHMH. 3ameTHM Aa-
Jiee, YTO ec/H HMeeTcsl HEeKOTOpoe ceMeficTBO oF MHo-
xects U, ynosnersopsitomux (1) u (2), a Uy ects obmias
yacTb MHOXECTB H3 9TOro ceMmeficTBa, To Uy TakXKe yno-
saersopsier (1) u (2). Takum o6pasom, eciu MbI BO3b-
MEM B KauecTBe oF CeMelCTBO MHOMXeCTB, YAOBJETBO-
psiomux (1) u (2), To Uy Gyaer MHOXKecTBOM, yHOBJe-
teopaomiuM (1) u (2) ¥ cogepXKamuMcs B KamJIOM
JAPYroM MHOXECTBe, YAOBJETBOPSIONIEM 3TUM YCJIOBHSM.

YnpaxHeHus

1. Mexona M3 ponyHieHHs, YTO CYMIECTBYIOT B TOUHOCTH OfHa
nepemenHas x H OAMM GYHKUMOHANBME cumBon f pawra 1, mafite
TOYHOE OMHCaHWe MHOXKECTB TePMOB.

2. To xe, ecan n(f) =2,
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TEPMbI

3. Tlepemennaa x Ao0aBAsieT K TePMy OAMH aprymeHT; o6o3Has
yuM 310 ob6ctoaTeabctBo veped A(x)=1. DyukunoHaAbHEIT CHMBOA
f paHra n NOrJOWLaeT fi APTYMEHTOB, MaBasi B3AMeH OAMH — B aHa-

snoruuHbix obosnauenHax umeem A(f) =1 -—-n. Hokamure, 410 eciu
e=s, ... Sm—T1epM, T0 A(e)=A(s1)+...+A(sm)=1, u pupa-
auTe TepMbl € Yepe3 yactduyHble cyMMbl A(sy ... s)), | <I< m.

4, Ucnoab3ya ynpaxkHeHHe 3, DOKaxKHTe, YTO paBeHCTBO e=fg,
rae e u f—— TepMbl, BO3MOXKHO JIRIIb B TOM CJly4ae, Koraa g~ TPH-
BHabHOE BLIPAIKEHHE.

5. Dokamure, uto etuu ft; ... tm=gsy ... $p (tme f 1 g—
O YHKIHOHA/BHBIE CHMBOJIB, & [; M §; — TepMHI) ecTb TepM, To f=g,
m=nnti=s, ..., tm=Sm.

6. Cyurad, yTo, B3TJIAHYB HA CHMBOJ, MOXHO PEUIHTh, NPHHAK~
aexutr a4 oi V wim Fp, (ans Hekoroporo n), onumnte stiek-
THBHHA METOJ NPOBEPKH, MO3BOJAOUWMA PEUIHTL A NPOH3BOJLHONO
JaHHOTO BbIpaXKEHHs, ABASAETCA JH OHO TEPMOM.

ITo onpenenenuto, abcTpakTrHas arzebpa COCTOUT H3
HEeKOTOPOro Henycroro MHoxecTsa A, aBJsOILErocst ee
06.acTo0, BMECTe C MHOXECTBOM onepayuti wW; paHros
n(w;), nepeHyMepOBaHHBIX MOCPEACTBOM 3JICMEHTOB He-
KoTOoporo MHoOxectsa [. 3jech omepauus @ paHra n-—
3TO NPOCTO (PYHKLHSA 7 apryMeHTOoB M3 A cO 3HAUEHUSIMH
uz A. Jlge anre6pu A u X’ nodobHbl, eclu MHOXKeCTBA
HX onepalHi nepeHyMepoBaHB OZHHM M TeM e MHOXKe-
CTBOM [ M ec/lM COOTBETCTBYIOLLKE Olepallid HMEIOT OuH
W TOT Xe panr: n(w,)=n(w;)ans scex i us I. OToGpa-
XeHHe ¢ M3 anrebpul A B mojo6HyI0 et anre6py A’ ectb
20MOMOPuU3M, ecu LIS KaxAoTo i u3 | u Bcex s/emeH-
TOB @y, .., Anw;) U3 A HMeeT MecTo

[0 oo )| (0 s 9

Anre6pa A no onpepenenuio c606001a (OTHOCHTEIBHO
CBOETro KJacca moAobusi) c¢ 6asucom B, ecnu B asnsercs
HEKOTODBLIM MOAMHOXKeCTBOM A H KaXpaoe orobpaenue
U3 B B mnpoussonbHyio aare6py A’, nonoGHyio anre6-
pe A, MOXHO eIMHCTBEHHLIM 06Pa3soM pacIIMPHTH 0
roMoMopdu3ma.

Mbi nenaem muoxectso T Tepmos aszebpoil Tepmos,
nepenymepoBanHoil moxecTBoM F, onpenensis onepauin
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SOPMVYJBI H TIPEAJIOKEHHUS

w(f) cnemyromum o6pasom: ana scex f us F, u Bcex
ty, ..., tn u3 T pnonaraem

D)ty oo t)=ft; +.. L.

Moxno nokasath, uto T — cBoGonHast aiare6pa ¢ 6asH-
com V.

YnpaxHenue
,Iloxa)xme flocaeaHee yrpepKaeHue.

31ech Mbl ONL3YEMCST KPaTKUM o6o3Hauenuem [t ...
».. ln; ONHaKo, KpOME CHeLUHaNbHO OlOBOPEHHBIX ChY-
qyaes, OyleM M[OJNb30BaTbhCsl M OOBYHBIM 0603HayeHHEM
f(ti, ..., tn). 3amerum, uTo 3amsThie, CKOGKH H MHOrO-
TOYHS He TOJNBKO HE SIBJSIOTCS COCTABHON YacThio s3biKa
L, ro naxe MMeHaMu AN BbipaXeHu# U3 L; oHu B-
JISIOTCS JIMIIb COCTABHON YaCThIO YMCTO YCJAOBHOH mpo-
Lefypbl MMeHOBaHHSI HEKOTOpOH uactu L.

CDOpMyI'IbI H NpennomeHHs

@opmyanl f3blka L — 370 BbIpaXKeHWsi, KOTOpPhHiE MBI
B faibHefileM OygeM WHTEPNPETHPOBATL KaK HEKOTO-
pble yrBepxkaeHus. Ilpensoxenuss — sto GopMyJbl, HH-
TepnpeTauns KOTOPHIX He 3aBUCHT OT HHTeplpeTauuu
BXOJSIIUUX B HUX NMepeMEeHHBIX.

M3 mHoxectBa F ¢GopMmMya Mbl BbIJENHM B KauecTse
Ga3uca TaK HasblBaeMble aTOMapHuie Gopmyabi— BHIpA-
KeHust Buga rty ... {n, vne r npuHamiexur R,. 3atem
MBI OnpeneNuM MHOXKecTBO F $opMysn Kak MHHHMAJbHOE
Muoxectso F, takoe, y10:

(1) kaxpas aromapuas ¢opMmyaa npuHampie-
KHT F;

(2) O u 1 npunannexar F; ecnu p u ¢ npu-
Hamtexar F, o Np, Cpqg u Dpg npu-
Halexar F; eciun p npuHajgnexar F, a
x npunannexatr V, to Axp n Exp npu-
Hagaexat F.
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®OPMYJIbI M NTPEAJIOXKEHHA

YnpaxsHeHHud

Ananorn ynpaxuesnt 1—6 npepsiayulero pasnena.

Muoxecrsy F ¢dopMyn Moxer ObTb OpHAaH BHJ
anre6pbl GOPMYJ — 3TO NENAETCs TMOYTH TaK Ke, KaK
Bhillle AN caydas anre6pbl TepMos. Hanuuue KBaHTOPOB
CYlIeCTBEHHO OC/TOXKHSET AeN0, HO Jaxe eClH HCKIIOUHTD
KBAHTODB! U3 PAaCCMOTPEHHS, Mbl NMOJNYYMM 4YpPE3BbIYAAHO
uHTepecHyI0 aare6py, KOTOPYIO HHXKe M PaCCMOTDPHM.

Bauxkafiliags Halla weab — AaTh Onpefe/eHHe MOHS-
THa npemyioxenua. Ho jpns storo Ham mnpexnae Bcero
cae[yer yACHUTb K ONUCATh B CHHTAKCHUECKHX TePMHUHaAX,
KaK 3aBUCHT HHTepHpeTalHsi Kakoi-Au6Go (Gopmyasl oOT
MHTEepnpeTallid ee nepeMenHbX. Korma B IIKOMBHOM
yueGHHKe BHAAT Gopmyny

X — = (x4 y) (x — ),

ee oObIYHO MOHHUMAIOT KaK yTBepiKAeHHe 06 HCTHHHOCTH
HEeKOTOPOro paBeHCTBA, KOTOPOe Mbl MOIJIHM Obl 3amucaThb
Kak

AxAy [x* — 2 = (x+y) (x — y);

HHauye rosBops, Mbl MOHMMaeM ee KakK 0e3yCJOBHO HCTHH-
HOe BLICKa3bIBaHHE, TaK e Kak, ckaxem, AxAy[x?+4
+y?=(x+y)? GesycnoBuo JoxHO. C APyroHl CTOPOHHI,
npo dopmyny tuna x2+7x+5=0 Henb3s CKaszaTb, 4YTO
OHa BbIpaXKaeT — BHE 3aBUCUMOCTH OT KOHTEKCTA — Ka-
Koe-TO oNpeleleHHOE yTBepKAeHHe: MAJIst HEKOTOPHIX X OHa
HCTUHHA, AJs GOMbIIMHCTBA JIOXkKHA, JTa HeonpegeseH-
HOCTb, OUEBHAHO, OOYC/IOB/JEHA BXOXKACGHHEM B 3Ty (op-
MyJy nepeMeHHON X, He CHaGMKeHHOH HHUKAKHM KBAHTO-
POM HAM KaKMM-NH60 APYrMM YKa3aHHeM, [O3BOISIOLIHM
CYAHTb O TOM, KakHe HMEHHO 3HAayYeHHsl X C/NeLyeT 3/[eCh
paccMmarpusath. ['py6o rosops, npeanoxeHue — 3TO
dopmyna, Kaxknoe BXOXKIEHHe B KOTOPYIO /000N nepe-
MEHHON X ynpasnsiercd kBaHTopoM AX unn Ex (unm,
KaK TOBODAIT, CBA32aHO 3THM KBaHTOPOM).

YTouHHUM Tenephb Ty GopMynupoBKy. Bupamenue e
MOXeT BXOAMTh KaK 4acTe B JAPYroe BhipaxkeHue [=aeb
Gontee ueM OaMH pas; GyAeM HA3biBATb YNOPAAOUEHHYIO
TPOHKY BHAa (a, e, b), Takyio, uT0 [=aeb, sxoxdernuem
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WHTEPIIPETALYW H CTPYKTYPBI

e B [. Eciu [ B cBOIO Ouepenb BXOOMT B Kakoe-HHGYI.
IApyroe Beipaxenue g, g=cfd, ro sxoxnenue (ca, e, bd:
BBIDAXKEHHS € B g HA3bIBAIOT YAaCThIO [JAHHOIO BXO
K IeHHS.

CkasaHHoe M03BO/ISIET HaM Tellepb ONPEAENHTb BXO-
XKIeHHe NepeMeHHOR X B BhipaXKeHHe e KaK C8A3QHHOE I
e, eC/H 3TO BXOX/EHHE eCTb 4YacCTb BXOM/EHUS HEKOTC-
poit dopmyart Axp unu Exp B e. Bxoxnenue, He B
Ieecst CBA3aHHBIM, Ha3niBaloT ¢80600nbiM. [Ipedaodce-
Hue —3T0 no onpejeneHuo dopMyna, He copepxallias
CBOBOJHBIX BXOXJAEHHH HH ONHOH nepeMeHHOM.

Mo yxe rosopumiau, 4TO BNOJHE onpejeNenHble yTBep-
KOEHUsl BHPaXKalTCHd He [POM3BOJBHHIMH (GopMynaMHu,
a JUHIb TAKUMH, KOTOpbie Mbl HAa3BAJH NPeNJOKEHHSIMH,
B GonbumHerBe ciyyaes Mbl B GyAeM NO3TOMY OTpaHH-
YMBATbCSl PACCMOTPEHHEM MpelJIOXNeHHH, Tak Kak ¢op-
MYJEl, He ABJAAIOLIYECS NPEANOXKEHHAMH, HaC NPOCTO He
O6ynyr wuHTtepecoBaTh. [locKOABKY, ONHAKO, CJOKHOE
npeasioKeHHe MoXeT GBITh NOCTPOEHO U3 KOMIIOHEHT, KO-
Topbie caMy He SBJSIOTCA NpeAJoNKeHHsIMH, a BCEro ML
tdopmysaMu, HenocpeACTBEHHoe ollpeleleHre NOHATHA
npenioxeHuss 0es NPOMEKYTOYHOrO MOHATHA (GOPMYJbl
NPEACTaBASETCd MAaJOECTECTBEHHBIM. IJTO CTaHeT o0co-
O6EHHO O4YeBMIHBIM, KOT[a HAM NpPHAETCH N0Ka3biBaTh Ka-
Koe-HHOyab CBOACTBO P, OTHOCALIeecs K NPeOXKeHHUsAM:
B TaKMX CIy4afx OGHIYHO JOKA3HIBAIOT HEKOTOpoe Oonee
IIHPOKOe CBOHCTBO P’ mpuMeHHTeNbHO KO BceM ¢opMy-
JlaM, ¥3 Yero yxe cjaefyer BhIoiHUMOCTb P ans Beex
npeanoKeHuH,

MHTepnpetaunn 1 CTPYHTYpbI

Korna rosopsit 06 uxrepnperauu# ¢ s3vika L, T0 no-
HHUMAIOT MOJ 3THM, KPaTKO FOBOpPS, COMOCTaBJeHHe Tep-
MaM ! B3 L HekoTOpbX OOBEKTOB @f, BXOASIIHX B HEKO-
Topyio o6nacte A, npHueM HCXOIHBle TEPMbl MOXKHO
NOHMMATh NPH 3TOM KaK HaHMEHOBAaHHS COMOCTABJECHHBIX
npu naHHo# uHTepnperauuu npegmeros u3 A. HMurepnpe-
Tau#si COTOCTABJAAET Ka)AoMy (GYHKIHOHAJIBHOMY CHM-
Boy [ panra n HekoTtopylo GyHKUHIO ¢f paHra n, nepeso-
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HHTEPITPETAUHUM H CTPYKTYPH

AslLylo fi-KH npeaMeroB u3 A B siementhl A, a KaxIoMy
CHMBOJy OTHOLIGHHs ' DaHra M — HEKOTOpOe OTHOIUEeHHe
@r paHra n, onpefie/leHHOe Ha A. Henycryio obaacte A
BMecTe ¢ ollpeleJIeHHbIMH Ha Hefl GyHKUMAMYU @f, cocTaBs-
NSIOLIMMY B COBOKYINHOCTH MHOXectBo F, u orHore-
HUSIMH @r, COCTaBJSIIONIMMH MHOXecTBo R, Mb GyaeMm
HasblBaTh CTPYKTYpoti. TIoHA1He 3TO ecTh HECYLEeCTBEH-
Hoe 0o0oGllieHKe OnpejeNeHHOr0 Bhillle NOHATHS ajeGphl.

Haureit nensio, Korja Mbl BBOAMM HOHATHE HHTepIpe-
TalHH, ABJIAETCA CONOCTaBJCHHE KaXKAoH (popmyJae p He-
KOTOPOTO YTBEPXK/IEHHS OTHOCHTENBHO CTPYKTYpHl A, Mo-
rylllero ObiTh JAHG0 HCTHHRBIM, MO0 JoXubM. Cambiil
npocToll NyTh COCTOHT B TOM, YTO B KAYECTBE @p MH MpO-
cTo BbGHpaeM 3HaYeHHE — HCTHHY HJH JIOXb — TOTO
yrBepxaeHud. Ilockonbky Heszauem — ga 3710 Oblio OHl
H 3aTPYJHUTENbHO — Pa3bACHATH, YTO HMEHHO MBI MO-
HUMaeM [0J HCTHHOH M JIOXKbio, Mbl BoiGepeM BMeCTO
HHX JBa <«HeHTPaJbHLHIX» OObEKTa, KOTOpHeE u OyayTt
UrpaTh AN HAC poOJb HCTHHHOCTH ¥ JIOXKHOCTH NpEeAJo-
AKeHHH; B 3THX DOJSIX y Hac GYAYT BHICTYNaTh COOTBET-
cteendo yucna | u 0. Bynem HasmBate O M | ucrunnocr-
HolMu 3HA4eHuAMU W 0603HA4aTh MHOXECTBO, COCTOSILIER
U3 3THX IBYX HCTHHHOCTHBIX 3HayeHH#, uepes B={0, 1}.
Torpa ans npousBoibHOH (OPMyJH p Mb GyaeM BbIGU-
paTb @p u3 B. B coorsercTBHH ¢ 3THM Ham Gyner yioGHO
norpe6osaTh, u4TOGH! A/l CHMBOJMA OTHOWIEHHS r paHra
1 B KauecTBe @pr BuiGHPANOCh HE MHOMXKECTBO N-OK, a PyHK-
uus padra n u3 A s B.

Hanum rtenepn touHoe onpenenenue. Hurepnperayus
¢ sA3bika L ¢ obaacrero A (A HemycTa) — 310 npexie
BCero  (ysxuusi, onpenenesnas Ha FURUTUF u
HMeIOIlas CaelyIoUiie 3HAYCHHS:

(i) ecan | npunapmexur F, 10 ¢f ectb pyHk-
uua us A» B A;

(ii) ecau r npuHamiexur R, TO ¢r ecTb QyHK-
uusi us A» 8 B;

(iii) ecau ¢ npunamnexur T, To @f npuHamie-
KUT A;

(iv) ecin p npunapnexxur F, To @p npuHauie-
xut B.
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HHTEPNPETALLMHY W CTPYKTYPHI

Hanee tpeGyercs, uroObl HHTepnperauus yAOBJETBO-
psia CRefyolllM YCIOBUAM:

(1) echm | npunagnexur Fn, a ¢, ..., &, 0pH-
Haanexat T, 10

o(fty - £) = (o) (9ty, ..., @,);

(2) ecnu r npunapnexkur Rp, a 4, ... &, npu-
Hapjiexar T, 10

(P(I'tl (R t,,)=((PI') ((Ptl, sy (Ptu);
(3) 90=0, @1=1; ans mo6HX p u g uz F

@(Np)=1—0p, 9(Cpq) = Min(9p, ¢q),
¢ (Dpg) = Max (9p, 9g);

(4) nyctb x npunagaexur V, p npuHaanexur F,
a I(g, x) onpenensieTcst Kak MHOMECTBO BceX
HHTeprnperanuii ¢’, coBNajalOWMX ¢ ¢ Ha
FURUYV, xpome, 6BiTb MOMKET, 3HAUEHHS
apryMeHnTa x;, B TakoM ciayuae ¢(Axp)=1
TOrla ¥ TONMBKO TOTMA, Koraa ¢’ p=1 ans Bcex
¢’ us I(9,x), u ¢(Exp)=1 Torna u TOJBKO
TOrna, Korza ¢'p=1 nns HekoTopofi ¢’ H3
I{g, x).

Has paszpacHenus nyHkra (3) sametuM, uto pNp=1
PaBHOCHJIBHO TOMY, 4T0 ¢p He ecTb 1; uto pCpg=1 pas-
HOCWUJIBHO TOMY, 4TO @p=1 # ¢@g=1; 4TOo HaKOHel,
¢Dpg=1 pasHocunbHO 10My, uTO @p=1 uan @eq=1. Das
nosiciedus: (4) OTMeTHM (Mbl MONb3YeMCs BeCcbMa He-
¢opManbHEIME 0603HaueHusiMu), uto o (Axp(x,y,...)) =
==| JOJKHO O3Hauatk, 4t0 (Ppp){a, ¢y, ...) LISt BCex a
us A, T. e. yTo ecnu B3sTH ¢ U3 [(g, x), Takyw, 41O
9'x=a, to (¢'p)(¢'x,¢"y, ...)=1 (kopoue, ¢'p=1).
3nauenue ¢ (Exp) =1 pasbiacusierca aHaNOTM4HO.

Onpepnenenne, KOTOpOe Mbl 1aJH MOHSITHIO HHTEpHpe-
TallUH, NPEACTAB/SACTCS B BHICIUEH CTeNEeHH eCTECTBEHHBIM.
Ho npoTus Hero MoXHO BHIABHHYTH OJHO BO3PaKEHHE:
B NyHKTe (4) Hallero onpefeleHHs MHTEPNpPETALHH YxKe
HCNOJB3YyeTCs COBOKYMHOCTh MHTepnperauui. Urolw u3-
62aBHUTBCH OT 3TOTO HBHOTO NOPOUYHOTO KPyra, M JajuM
cefiyac HECKOMbKO Jpyroe onpejpenexue — 6ojee aKKYy-
paTHoe, HO 3aTO U GoJiee CJ0XKHOe.
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HHTEPIIPETALIMH M CTPYKTYPHI

[lycte GHKCHPOBaHAa HEKOTOpas CTPyKTypa S, T. €.
pukcupoBabl A H @, onpenenennas Ha FUR 8 coor-
sercTBHH ¢ ycnosuamu (i) u (ii). [lycte J — mHOXKecTBO
scex paclIMpeHHA @o A0 QYHKUHH ¢, ONpenejeHHOH Ha
syRUT u ynosnerBopsiouwiest ycaosusim (iii) n (1).
Tenepb Mbl omnpefiefifieM (YHKIHUIO, COMOCTABJSIOWYIO
kax ol dopmyie p us F Hekotopoe noamuoxectso J (p)
mHoxecTBa J clefyloumuM obpasom:

(2) ecnu rt, ... t,— aTomapHas ¢opmyna, TO
¢ npu”amnexur J(rty ... t,) TOorga u TOMb-
Ko rtoraa, koraa (gr) (¢fy, ..., @tx)=1;

(3") J(0) =< (mycroe mHoxecTBO), J(1)=/,
J(Np)=J—1I(p) (nononuenne), J(Cpqg)=
=J(p)NJ{q) (nepeceuenune), J(Dpq)=
=J(p) UJ(gq) (o6benunenue);

(4) J(Axp) — mHOXKecTBO Bcex ¢ H3 J, Takux,
uto  J(g, x)=/(p); J(Exp) — mHOKecTBO
Bcex ¢ u3 J, takux, uro J(g, x)N\I(p)+I,
rne J(g, X) cocTouT M3 BCcex ¢, COBmajalo-
KX C @ BCIOAY, KpoMme, ObITh MOXeT, 3Ha-
YeHUs] apryMeHTa X.

Tenepb MBI paciiupsieM KaXAyio ¢ U3 J 00 QYHKIHH,
onpenenensofl kak Ha F, tak ¥ va FUR UT, nonaras
p=1 Torna M TOJBKO TOTH4, KOrAa ¢ MNPHHALIEKAT
(p). Jlerko Bumethb, uto GyHKUKKM ¢ U3 J, pacuiupeHHbIe
TakuM o6pasoM, COBNAajalOT C HHTepHOpeTauUsiMH — B
cmycge yenosuft  (i)—(iv) u (1)—(4) —co cTpykTy-
pofi S.

YnpaxHednus

1. Ecau paccMaTpuBaTe cTPYKTYpy S Kak aare6py ¢ o6aactbio
A u onepauusimu Qf, nepenymeposaHnMH MHoXectsoM F, To yeno-
Bis (i), (iii) u (1) osnavarot, 910 ¢ ocyliecTBAZET rOMOMODPDHIM
anre6put T tepMos B S, Mcexoma ws Toro, uto T ectb coGoamas aJ-
re5[\>la. JOKa¥uTe, 49TO NPOH3BOAbHYI0O (YHKUHIO (g, ONpere/eHHyIo
Ha V |J F, takyio, uto (pﬁlg A, u ynosnersopsiolryio ycnosuio (i),
MOXHO OfHO3HAa4yHO pACIIHPHTL A0 (YHKUHM (@, ONpefeieHHOd Ha
T UF « ynosaersopsiomedt (i), (11i) u (1).

2. [okamnre, 4T0, aHAJOTHYHO, TIPOHSBOMLHASA (YHKLUHA (o, Of-
PefleieHMas Ha MHOMeCTBe AaTOMApHBIX OPMYJ H NPHHEMAKLIAS
SHauenns B B, ponyckaer enmHcTBeHHOe paclimpeHMe O (yHKUHW
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3ABHCHMOCTbL B IMOACTAHOBKA

@, onpeaeseHHol Ha MHoOXecTBe BceX GecKBaHTOPHHIX QOPMYA H YAO-
BJeTBOpsAOMIef yeaoBHo (3).

3. IlokaxHTe, 4TO NPOU3BO/MLHAA (YHKURA @p, OnpefencHHas
Ha v|J F UR =n UPHHHMAMOULan 3HAYEHHsT B COOTBETCTBHH C YcJO-
Bugmu (i), (ii) # (1), onHO3HAUHO pacliMpsieMa A0 HHTEpHperaluH.

IIpurumMan Bo BHMMaHHE yTBepXKJAeHHe, BHICKa3aHHOE
B ynpaXKHeHUHM 3, 4aCTO MHTepnpeTauued Ha3biBalOT PO+
cTo QyHKUMIO @, onpenenennyio Ha VUF UR, noxpasy-
MeBasi Mpu 3TOM TPHBHaJbHOe pacliupedue Ha TUF.
CTpyKTypa RaHHOH HMHTEpHpeTauud MOXKeT TOoraa OuTh
OTOXKJAECTB/NEHA C orpannyenueM ¢ Ha F UR.

3aBHCHMOCTL U NOACTAHOBHA

INpencrasasierca ROBOABHO OYEBHAHBIM, YTO 3HAYEHHE
@l Tepma ! NpH HHTepHpeTAlHH @ 3aBHCHT TONBKO OT
3HayeHHH @S, KOTOpble ¢ NPHUNHCLIBAET CHMBOJIAM S, BXO-
Asmum B f. ChopmynaupyeM, oaHako, CTPOro 7o npejs
JOXEHHe H 10KAXKeM €ro.

Teopewma. lTycre t—71epm, a ¢ u ¢’ — dse unrep-
nperayuu, cosanadaoujue 012 Kamdozo exolaujezo 6 !
cumsora. Toeda @t =g’t.

ILns noKa3aTeNbCTBA 3TOrO yTBEPKACHHA PACCMOTPUM
MHoxkecTBO U Bcex TepMOB, [/ KOTOPHIX YTBepKACHHE
cnpaBefanBo; nockoabky UST, ocraercs nokasaTh, YTO
T<U. O6patusiuch K onpeieseHUI0 MHOXecTBa | Tep+
MOB, 3aMETHM npexne Bcero, uto VEU, Tak 4T0 OCTaer-
cg JHLIb NOKasaTb, 4T0 ecau [ npunapiexur F,, a
t, v.., tn upunamnexar U, to u f=ft ... t, npunan-
aexur U. Ecnn ¢ U ¢ coBnafaior ana ao6HX BXOASMINX
B { CUMBOJIOB, TO, KOHEUHO, ¢f =¢'f u, kpome TorO, @ H ¢’
COBnaZaloT AJAsi BCeX CHMBOJIOB, BXOAALIUX B fy, ..., fn.
Mockonbky ¥y, ..., tp, npuHamaexar U, 1o ¢fy=¢'t, ...
cvw Pla=¢’t,. VI3 nyHkra (2) onpeneneuust WHTEpHpeE-
TalUH NOJAYYaeM, 4TO

(p(ftl Ce tn)=(q)f)(q>tl9 teey (Ptn)
oty - )= )@ty -0y PE)
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3ABUCHMOCTH 1 MOAOCTAHOBKA

a
OTKY A ——

AnajorvuHblil pesynbTat, OTHOCsIMACS K dopmyaan,
BEITAINT CAeAyIoIUM 00pa3oM:

TeopeMma. ITycro p— dopmyra, a ¢ u ¢’ — dse un-
repnperayuu, cosnadaroujue 0as Kawdozo sxodsuezo 8
p cumMB0OAR, 3a UCKatOueHuem, OblTo MOXCET, Nepemennbix,
He 8xo0auux 8 p c6obodno. Tozda pp=¢’p.

Jlas nokasaTeabCTBa paccMOTpuM MHoxKecTBO U dop-
My, L1 KOTOPHX yTBepXKjeHue TeOpeMbl CNPaBeluBO.
TlokasatenbcTo Toro, uto 0, 1, Np, Cpg u Dpg npu-
nHagaexar U, ecau p u g NpuHaanexat U, He npeAcras-
aseT coboit Huyero Hosoro. OctaeTcs J0Ka3aTh, YTO €CJH
p npunagaexut U, o Axp u Exp takxe npunagnexar
U; paccmotpum cayuait Exp (ana Axp aokasatenbctBo
OpPOBOJAUTCA B TOYHOCTH Tak Ke). BBunpy cummerpuyHo-
CTH YTBEPIKJEHUS OTHOCHTEJIbHO @ U @' [NOCTATOYHO JO-
KazaTb, HampuMep, uro gExp=1 Baeuer ¢’Exp=1. [a-
Jee, pExp=1 Baeuer Yp=1, raep — uHTEpOpeTALHA, OT-
auyaromasncs oT ¢ (Ha muoxkectBe VUF UR) passe uto
IJs 3HaueHus apryMeHnta x. Iloctpoum +/, oriuyato-
myioced ot @', 66ITh MOXKeT, Julllb AJdA 3HAUEHHd apry-
MEHTa X, MONOXKHB P'X=1PX, YTO BO3MOIKHO B CHy ypaxk-
HeHU# M3 Opejpblayluero pasiena. Torpa ¢ u ¢ 6yayr
coBnanath jna Bcex f usa F u r u3 R, BXoaawux B p,
H s Beex v u3 V, cBoGoaHo sxoaamux B Exp, a tak-
Ke ana x. Takum o6pasoM, P u |’ YAOBJAETBOPAIT
YTBEPIKAEHHIO TEOpeMH [0 OTHOWEHHIO K p H Pp=+4p.
Cnenosarensho, Y’p=1n ¢’Exp=1.

Crnenymomee BuaousMeHenue MepBOfi U3 TeopeMm Ha-

CTOfIILEro pasfena (MOKa3aTeNbCTBO 34€Ch HECJOXKHO H
NpeflocTaB/iseTcs YHTaTeMl0 B KauyecTBe yMpakHEHHs)
JEeMOHCTpHUpPYyeT NOHSTHE NMOJACTAHOBKYM B €ro Mpocrefilliei
dopwme:
) Teopema. Iycre t u u—repmol, x — nepemennas,
Y —rTepm, noayuarouuiica @ pesyibrare 3amersl X Ha U
8 Kaxcdom sxoscderuu x 6 t. Ecau ¢ u ¢/ — dse unrep-
Rperayuu, cosnadarowue dan ecex exodaujux e | cumeo-
:;(;B, f,ct;/wzwe, OoiTo mooer, Xx, TaKue, 4TO QX=q@'U, TO

=-.(p .
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SABHUCHMOCTDb U NMOJACTAHOBKA

B onucannofi curyanun Mbl G6ynem nucath {=#(x) u
={(u); cMHCJ 9THX 3anuced OUEBHACH.
Has popmyan Aeno 06CTOMT HECKOJNBKO cnom—xee' ecay,

ranpuwep, f (¥)= f xydy, o bopmyna f (4) = f Py,

noJiy4eHHas 3ameHou x (Bo Bcex ero csoGo,u,Hux BXOXK+
JeHHSIX) Ha Yy, He ONpefe]sieT Ty Xe caMmMylo (yHKIHIO,
Hac 6yayr uHTepecoBaThb MO3TOMY JiMlIb TaKue CJyday,
Koria B ¢opmyie p’, moayualouieiica B peayibTare mois
CTAHOBKH # B $HOpPMyJy p BMeCTO BCeX CBOGOJIHBIX BXOMK-
IeHuN X, He BO3HHKAaeT NPH NMOACTAHOBKE CBSI3aHHBIX BXO-
XAEHUN nepemeHHoli u. B Takux cayuaax Mbl OynmeMm
mcath p=p(x) u p’=p(4) W OPH HCNONB3OBAHUH ITOTO
obo3HaueHus Bcerja HeABHO OyaeM HCXOAWTb W3 AOHY-
IeHus, 4T0 cHOpMYJIHPOBAHHOE 3]e€Chb YC/AOBHE BbINO!I-
Heno. [Takum o6pa3om, MOACTAHOBKAa # B p-— B ONHUCHI-
BaeMOM 3/leCb OTPaHHYEHHOM CMBbICAe — MOXeT OblTL
Npou3BeeHa He BO BeeX Cayyanx.]

Teopema. Ecru ¢ u ¢’ — 08e untepnperayuu, cos-
nadarwwue das scex cumeoros usz FUR, sxodawux
8 p(x), u 8cex nepemenHoix, 8x00auux ce0600Ho 8 p(x),
kpome, ObiTo ModxceT, X, npusem ex=¢'u, 70 @p(x)=
=q'p(u).

Jdna noxkasateibeTBa pPacCMOTPHUM ciyuaii, korda p(x)
uMeeT BUA Eyg. Ecau x=y, To x He BXOAHT CBOGOZHO
B p(x), TaKk uto p(x)=p(u) u Tpebyemoe 3akJiOyeHUe
cieiyer W3 NpeiblAyliefi Teopemul, JlomycTus, 4To X==1,
Mbl nosnyuuMm p(x) =Eyq(x) u p(u) =Eyqg(u) npu ycno-
BHM, YTO y He BXoauT B u. [Tyctb ¢ u ¢’ -— nBe Takue
HHTepOpeTAanuH, 4YTO 1 COBHAjaeT ¢ ¢, Kpome, OHITH
MOKeT, 3HaueHWs apryMeHra y, a |’ coBmajaer ¢ ¢’
TaKXe Kpome, OHITb MOXeT, 3HAUEHHS Y, NPHYEM Py =
=4’y. Tak Kak y He BXOAHT B 4, To Yu=¢'u u, c1eno-
BaTensHO, Yx=@x=¢ u=+¢'u. [To npeamonoxeHnuio ui-
AYKUHu HMeeM ¢g(x) =vy'¢q(u), u3 yero BbITEKaeT, UTO
CYLIECTBOBaHHE TaKOM P, uTO Pg(x) =1, paBHOCH/IBHO
CYIECTBOBAHHUIO TakoW ', uTO ¢ q(u)—l TaK 4TO yCJ10-
Busd pEyg(x)=1 u (p'Eyq(u)—l OKa3blBAlOTCA 3IKBUBA*
JIEHTHBIMH,
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CEMAHTHUYECKOE CJIENOBAHHE

OTMETHM BaXKHOE CJAEJCTBHE MOC/ENHEH TeopeMbl.

CnepctBue. Ecau p—nexoropoe npedaoxenue,
70 @p umeer 0OHO U TO e 3Havenue Jas 8cex unrepnpe-
Tayuil @, uMerowux OOHY u TY e CTPYKTYpy, UHbLMU
cao8amu, @p onpedeaseT Auulb 3Ha4eHus ¢ Oas 3ae-
mento8 F UR, HO He Oaa 3aementos V.

CemaHTHUYECHKOe cnefoBaHHe

OnpenenuM OTHOIIGHHE CeMAHTU4ECKO2O CAe008aHUSA
pl=g Mexay nByma dopmyaaMu p u g a3blka L, umero-
[iee MeCTO TOTAAa U TOJbKO TOTAA, KOTAa Aaf Jibofi Hu-
tepnperauun @ u3 gp=1 crenyer gg=1. Ananornuto aas
mHOX)ecTB popMya P u Q ortHowenue P |=Q o3nauaer mo
onpeneaeHuo, 4yto P =1 Biever Q=1 nna Bcex @.

Ecau p = g ¥ ¢ |= p, MHl NulleM p |=|¢ ¥ Ha3blBaeM
p W § CeMAHTUYECKU IKBUBAACHTHOIMU.

Ecan & |=q, 1. e. eciu gg=1 aasa no6oit uHTepnpe-
TallU¥ @, TO Mbl 6yaeM mucaTh NPOCTO [=¢ U TOBOPHUTS,
uTo ¢ obujesnaquma, unu (TOXKAEGCTBEHHO) UCTUHHA.

Ecnu P|=0,T. €. ecid HH 151 KAKOH WHTEpNpeTanuu
He uMeeT MecTta @P =1, mMb OyleM TOBOPHTb, 4TO MHO-
KecTBO ¢ dopmyn P cemanTuuecku npoTueopeduso; B
NPOTHBHOM e ciydae P cemauTuuecku Henporusopequ-
60. Ecnu ¢P=1, To uHTepnperanuio ¢ (a HHOria H CO-
OTBETCTBYIOLLYIO €ff CTPYKTYpy) HAa3bIBalOT OGLIY4HO MO-
Oesbro (nans) P. TakuMm oGpa3om, MHOXKeCTBO P ¢opmyda
N0 olipefeneHHI0 HENPOTHBOPEUYHBO, €CJH JIJs Hero cy-
LeCTBYeT MOfe/b,

Beesiem Temepb B KauecTBe COKpallieHHs /s 3alHCH
Bblpaxenuss DN o6osnauenue J; unaue rosops, Jpg=DNpg
Ansa mobuix dopMyn p W g. Bmecro 3anucu Jpg Mbl
OyaeM TakXe MO/Nb30BaThCA Goslee OOGBLINHBIM 06O3HAYe-
HHeM po>gq. 3ametum, uto @dpg=1 Bcerna, 3a HCKJIO-
UeHWeM Toro caydas, Koraa @p=! u B TO Xe BpeMsd
®g=0. Takum oG6pa3oMm, CHHTaKcuyeckas omnepauus J
Haj mapamu ¢opMyJ Bblpa’KaeT OTHOLIeHHe CceMaHTuye-
CKOTO c/iel0BaHuSl B CJEAYIOLLEM CMBICHe:

Teopema. Zlaa npoussoromvix opmys p n q
Yreepxcdenun |=p>q u p |=q pasrocurshei.
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NPOTTIO3ULHOHAJIDHAS JIOTUKA

BaXHO mOAYepPKHYTb, YTO CHMBOJ |= o603Hayaer He-
KOTOpoe OTHOUIeHHe Mexkay ¢opMmynamu (HOL0GHO TOMY
Kak 3HAaK 2> B 3alHCH «X2>Yy» BbipamaeT OTHOLICHHE
MeXKJy 4MCIaMH), B To BpeMs Kak cumBoa J o6o3Ha-
YyaeT omepanHio Haf (OPMYyJaMH, peay/bTaToM KOTOPOH
B CBOIO ouepelb sABiadeTca ¢opMmyna (nopoGHo, HanpH-
Mep, onepanun NoJdydYeHHs Pa3HOCTH ABYX 4HCeJd X — ),
Takum ob6pazoM, chopMynupoBaHHAsA 3/1eChb TeopeMa Bbl-
paxaer ()akT, aHAaJOTMYHBI TOMY, YTO X2>Y PaBHOCHJb-
HO X — y~2>0. BaxkHO, B YaCTHOCTH, YACHHUTDb, YTO YTBEPXK-
JeHHe pDg 4acTo HrpaeT poJib KPaTKOro COOGUIeHHS
0 CHHTAKCHUECKH ONpeNeseHHOM 3KBHUBAJIeHTE CEMaHTH-
YeCKOro OTHOLUEHHs p = q.

Korapa mbl paccMaTpuBaeM Kakylwo-HHGYIb Teopuio 7,
ompejesgeMyl0 CeMaHTHYECKH MOCPEICTBOM YKa3aHHs He-
KOTOPOro Kjacca [, mHTEpHmpeTalluii, Mbl, CTPOTO TOBOPH,
118 ykasaHus Toro dakra, uto ¢P =1 Bjeder ¢Q=1 nasn
BCeX WHTepnperauuit ¢ u3 fo, 6yaem nucath Pl=;,Q u
BooGiie cHaGXKaTb HHAeKcOM [, oGo3HaueHus BCexX 3a-
BHCSIMX OT 3Toro Knaacca I, nouatuit. Ha npaxrtuke Mol
oJlHako, OyaeM OOGBIYHO oOmMyckaTb TaKue MHIEKCHI,

MponosuunoHanbHas NOrKKa

Tenmepp Mbl, HAaKOHEN, HMEEM B CBOEM pPaClHOpPAKEHUH
BCe MOHATHA, KOTOPble MOTYT NOHAROGUTbCH NpPH JaJb-
HefimeM usnoKenuu. BHauane, 0AHAaKO, pacCMOTPHM Ie-
CKOJMIbKO 0oJiee NpPOCTYI0 CHTYalMIO, BO3HHKAOWYIO B
pe3ynbTaTe ypaneHus u3 a3bika L cumBosoB A u E. Ipu
3TOM Halll A3BIK YNpollaeTcd TaKXe 3a cYeT yAajeHus
U3 HEro MepeMeHHHX, (YHKIMOHAMBHBHIX CHMBOJOB H
BCeX CHMBOJOB OTHoweHuH paHros, Goabuwinx 0. Iloay-
yawomuica fA3blk L Ha3bIBaeTCA NPONO3UYUOHAALHbIM
fA3oikom. ViayueHue Takux f3blKOB NpedcTaB/seT HeMa-
Jblii CaMOCTOATE/NbHBI{ HHTEpPeC M MNO3BOJAET B TO XKe
BpEMsl Ha CPaBHUTEJILHO NPOCTOM MaTephaje NOACHTH K
H3y4eHHIO A3blKoB Oosee oflierc Tuma; BIPOYEM, CJAELO-
Bas0 Obl MpeAYNPEAMTb YMTATe]s 3apaHee, 4TO pe3yJb-
TaThl, OTHOCALHECAd K HPONO3HUMOHA/JbHBLIM sf3bIKaM, He
TOJIbKO 3HAUHTENbHO NPOLIE, HO 3a4aCTYIO HMEIOT XapakK-

34



NPOIO3NIIMOHAJILHAS JIOTMKA

Tep, COBEPLIEHHO MPOTHBONOMOKIBIA COOTBETCTBYIOLMM
pe3yJbTaTaM, OTHOCAIMMCS K G0Jee CIOKHBIM A3BKaM.

B npuMeHeHHH K c/ydaw, Korja L — npomosHiuo-
HaJbHBIH f3biK, MBI cJerka MOAMGHMLKpPYeM Hallk Ompe-
nenenus. Cumgonramu ssvlka L ABNAIOTCA NATL C6230K
0,1, N, Cu D, a takxe MuoxectBo Ry cumso.0s
orroutenud panra 0. Hukakux tepmoB 3mech Her. Aro-
mapuoie Gopmyabt— 310 3neMmenthl Ry Muoxectso F
opmya onNpenensieTca Kak HauMeHblIee MHOXeCTBO,
takoe, uTo Ry & F, uto O u 1 npunagnexar F u uro
ecau p v g npuHanaexat F, to Np, Cpg u Dpg rakxe
npunaanexat F. [Tpedaoxwcenue B nanHOM chAydae —B
TOYHOCTH TO XK€ camoe, 4to ¢opmyJa.

[MockonbKY Yy Hac cefiyac HeT HHKaKMX TePMOB, HH K
yeMy OKa3blBaeTcl M 06JacTb HHTepPNPeTalHH: MOHATHA
unTepnperayuu W CTPYKTYpovi Tenepb NONPOCTY coBna-
JAI0T; B JAQHHOM cJyuyae 3Tu TOHATHA CBOAATCH K NOHA-
IO GYHKUHH @, oTo6paxkawmen R, B B u yrosnerso-
PAOLLEN CACAYIOIHM YCJOBHAM:

eCpg = Min (pp, ¢9), ©Dpg = Max (pp, 9q).

OnpepnesnieHls ceMaHTHYECKOro CJeJOBaHHA H O6Uie-
3HAYNMOCTH NpEXKHHUE,

[Tpo6ieMa 4HMCTO CHHTAKCHYECKOH XapaKTepH3alHH
OTHOILIeHHsl CeMaHTHYeCKOTO c/eJOBaHuA pPl=¢ nas npo-
NO3HIMOHANbHHX A3HIKOB OKa3biBaeTcs JErko peliaemofl.
[Mpesxae Bcero U3 Toro o6CTOATENBCTBA, YTO P [=¢ pasHo-
CHJIbHO (= Jpg, BBITEKaeT, YTO HAM HYXHO HayUYHThCH
Xapakreph3oBaTb o6ule3Hauumocts ¢opmya. [lyers p —
Npou3Bo/LHO Bbi6paHuas ¢opmyna, a ry, ..., 'n— KO-
HEeyHoe MHOXKECTBO BXOJASILMX B p CHMBOJIOB OTHOLICHHI.
[lockoibKy 3HayeHne @p 3aBHCHT JHIUL OT # 3HAYEHHI
@iy oo @ry, TO p Gymer 0OLIE3HAUUMOH TOTAA H TOJBKO
Torpa, Korga @ip=1 gasa Kaxpo#d u3 2" HHTEpHpeTanui
¢i, NPUNMCHIBAIOWHX CHMBOJAM ry, ..., Tn 3HaueHus 0
u 1 Bo Bcex BO3MOXKHBIX KoMOuHauusx. [Iycrs @)p—

dopmysa, nonyuaemas u3z p samenofl Kaxaoro ry Ha O,
eclu @ir;==0, u Ha 1, eciu @ir;=1, rae @;— nwobas u3
ynoMauyTolx uHTepnperanufi, Jlerko mokasaTh, UTO ¢4
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conocrtas/ser GopMysnaM p H ¢;p OLHO H TO XKe 3Ha-
yenue. TakuM o6pa3om, Halla npo6/ieMa CBOAMTCA K Bbi-
AICHEHHIO BONPOCA, CONOCTABAACT JIH @, 3HAYCHHE 1 ¢op-
myne @;p. Ho Tak Kak ¢}p He COLEPXKHT CHMBOJOB OT-

HOLleHHH, HaM HYKHO JHIILb HayuyuTbesl pelllaTh BoOpoc
06 obile3HadyuMocTH GOPMYJa ¢, HE COAepKallUX CHMBO-
JIOB OTHOILEHHHA. DTOT Ke BONPOC B CBOIO OYEPedb MOXKET
6blTh cBefleH K aHAMOTHYHOMY BONPOCY A/l SKBHUBAaJEHT-
HOH ¢ # GoJlee KOPOTKOH, 4eM OHa, dopMmy.an ¢’, moay-
qyaemoil M3 ¢ myTeM NOJCTAHOBKH OAHOTO H3 CJAeyIOuHX
BH/IOB:

1 sMecto NO; O Bmecto Ni;
0 smecto CO0, CO1 u C10; 1 smecro Cl1;
0 sMecro DOQO; 1 Bmectro DO1, D10 u D11,

fpHYyeM IMOACTAHOBKH 3TH [POHU3BOAATCA RO TeX NOP,
NOKa He BLIAICHAETCA, YTO ¢ 9KBHUBAJeHTHA Aub60 O, aubo
1. OueBuaHo, 4To ¢ O6lIe3HAYHMMa TOrZA M TOJBKO TOT/A,
KOT/1a KOHeUHbIH pe3y/nbTaT TaKHX [OCAeA0BaTeNbHbBIX
MOACTAHOBOK 3KBHBaJieHTeH 1.

M3 npuBefeHHOTO paccyXK[eHUs JIETKO H3BJeYb OfH-
CaHHe Mpolecca, MPOBOJHMOLO HCKJIOUHTEJIBHO B TEPMH~
Hax CcHHTaKcHca fA3bika L, 6e3 kakoro Obl TO HH ObLIO
ofpalleHus K MOHATHAM OOLIE3HAUYMMOCTH HJH 3JKBHBA-
JIGHTHOCTH, KOTOPHIH NpuBOAHJ Obl K pelIeHHIO BoNpoca
0 TOM, fBJseTCA U AaHHas dopwmyaa p obuie3HayuMoil.
Takum ob6pazoMm, — npu n1060M pPa3yMHOM NOHHMAaHHH
C/0Ba «paspeiiuMbliiy — MBl [A0Ka3alH CJAEAYIOLLYIO Teo-

pemy:
Teopema. Kaxosa 6o1 nu 6oLra gopmysa nponosu-

LUOHAABHO20 A3bIKA, BONPOC O TOM, OBweanawuma AU
OHa, paspeuium.

AnreGpa BbiCKasbiBaHHH

Tenepy mbl npeBpaTum MHoxkecTBo F Qopmya B He-
KoTOopylo airebpy — aazebpy opmys, HMeOULYI0 JBe
onepauuu panra 0, T. e. KOHCTaHTbi, OJIHY OMEpaNHMIO
padra 1| u ABe omepauuu paura 2, dtd onepanuu, 060-
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apauaembie 0, I, —, A # V, onpenensiores cienyoum
ofpa3oM:

0=0, 1=1, —p=Np, pAg=Cpq, pV q=Dpq.

MuoxecTB0 B HCTHHHOCTHBIX 3HadeHHMH Mbl TaKKe npe-
BpaTHM B ajre6py — aacebpy UCTUHHOCTHBIX 3HA4YeHuli.
Onepauun B 310H anre6pe G6ynyt o603HayaTbesl TaK XKe,
kak B aare6pe ¢opmya. 0 u 1 nonyuar te xe onpesese-
HHs, OCTaJbHblE JKe ONepalluk oNpelensloTcs TakK:

—x=1—x, xAy=Min(x, y), xVy=Max(x, y).

Tenepb HHTEpPNpeTanus ¢ OKa3blBaeTcd MPOCTO TOMOMOP-
¢usmoM, orobpaxatomum F B B. Ckasannoe nossonser
HaM NPHMEHHTb K M3YYeHHIO f3bika L oO6bluHbie adre-
GpanyecKkue MeTOJbl.

Ecan @ ectb HeKoTopoe oToGpaieHHe MHOXKecTBa A
B MHOXecTBo A’, Mbi GyneM roBOpuTb, 4TO Ha A ompe-
Jeneno OWHApPHOE OTHOLIEHHe X=Y pasHo6Opa3HOCTU
oro6pakenus @, NpUYeM X==y I8 TeX ¥ TOJBKO TeX
nap x u Yy, Aasl KOTOPbIX @Xx=¢y. DHHapHOe OTHolIeHHE
eCcTh MO onpefeneHuIo (abGCTpaKTHOE) OTHOWEHUe 3IKBU-
B8QAEHTHOCTU, €CNU OHO:

pedaexcusno: x =x Aad BCEX X;

CUMMETPUYHO: X=1Yy BJeYeT Y=Xx AAA Bcex
xuy,

TPAHBUTUBHO: X=yYy WU Y===z2 BJeYeT X =2 A
BCEX X, Y H 2.

PaBroGGpasnocTs M1060ro OTOGpaKeHHs MHOXKeCTBa
A B A’ sBasercs OTHOLIGHHeM SKBUBAJEHTHOCTH. Eciu
Ha HEKOTOPOM MHOXecTBe A 3afaHO OTHOLIEHHe IKBHBA-
JEHTHOCTH X==Y, Mbi ONPENEJHM KAACL, NOPONOEHHbIL
oneMeHTOM X M3 A, KaK MHOMXKECTBO BceX TaKHMX Y, 4TO
X==Y;Knacc, NMOPOKAEHHBIH 3/€eMEHTOM X, Mbl OyxeMm
0003HauaTh uepes [x], a COBOKYNHOCTb BceX TaKHMX KJjac-
COB aasi naHHoro MuoxXecrBa A — yepes [A]. Cookyn-
HOCTh P HemycTBIX MOAMHOMeCTB MHOXKecTBa A ecTh Mo
onpeleneHUIo pasbueHue, ecid KaskAbH 3JeMEHT MHO-
XKectBa A BXOAWT B TOYHOCTH B OJMH WIEH 3TOH COBO-
KynHoctd P. Ecau x==y ecTb OTHOIUEHHE 3KBHBAJEHTHO-
€T Ha wmHoxectBe A, 10 [A] ectb pasbuenne A.
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Ecau 3anano Hekoropoe pasbuenne P mHoxkectBa 4, 10
Kanoruueckoe orobpaxcenue x muoxecrsa A wa P cono-
CTaBJfeT KaXKAOMY x M3 A eMHCTBeHHBI 3JEeMEHT x(x)
u3 P, comepxawuii x; B 3TOM chayuae P sBnfercs pas-
6uenneM, HHAYUHMPYEMbIM OTHOIIEHHeM PaBHOOGGDPa3sHOCTH
orobpakenusi x. Eciau 3agaHO HeKOTOpoe OTOOpaXKeHue
@ mHOXectBa A B A’, a [A] ecTb pasGuenue, HHAyLHpPYE-
MO€ OTHOILieHHeM paBHOOOPasHOCTH oToGpa)KeHHs @, TO
CYLIECTBYET €IHHCTBEHHAs] B3aUMHO-OJAHO3HAuYHaf (yHK-
uua @', orobpaxawumasn [Als A/, Takas, uto a4 Beex X
ex=¢q’ [x].

Ecniu Ha A 3aflaHo ceMmefieTBO OTHOMICHM)I 3KBHBa-
JAIGHTHOCTH X==Y, rae [ npoberaer HEKOTOPOE MHOKECTBO
HHJeKCOB I, TO nepecewerHue Bcex 3THX OTHOIIEHHH, 06o-
3HavaeMoe NPOCTO X==Y M PaBHOCH/IBHOE NG oNpefese-
HHIO TOMY, YTOX ==,/ janaa Bcex i U3 [, TakkKe aABAAETCA
OTHOILLIEHHEM 3IKBHBAJE€HTHOCTH.

Ecau A u A’ — anre6pbi, a ¢ — roMoMophusm anret-
poi A B A, T0 OTHOLIeHHE PaBHOOGPA3HOCTH TFOMOMOP-
(usMa @ ecTb KOH2pY3HYUA (NNU OTHOWEHUE KOH2PYIHT-
HOCTU), T. €. SKBHUBAJEHTHOCTb, o6aajawmoulass Tak Ha3bl-
BaeMbIM CBOHCTBOM MOACTABHMOCTH BO BCe OMNpejeseH-
Hole Ha A onepauuu: eclH W — omepauus paHra n, TO
JAS BCEX Xpy «.u Xn H YL, ooy Yo U3 A

X;=y, B ... H X,=Yy, Bleder
WXy, ooy X)=W(Yyy o005 Ya)

Ecau [A]— pa36uenue MHOXecTBa A, MHAyUHPYEMOE He-
KOTOPOfi KOHTpY3HLHeH, TO MbI MOXeM INpeBpatTuth [A]
B aare6py, Tak Ha3biBaeMYIo gpaxkrTopaseedpy MHOXeCTBa
A 1O OTHOLIEHHIO ==, onpejesss onepauuu @ Ha [A], uc-
Xoas W3 omepauuil, onpefedeHHBIX Ha A, mocpeiacTBOM
CAeAyIOUIHX YCJIOBHH:

w([xl, o [K])=[w(xy oovy X))
M BCEX Xy, ..., X, H3 A

Cka3aHHOe MO3BOJIAET MepPEHeCTH Ha KOHTPYIHIHU BCe
pe3y/bTaThi, MOJyyeHHble paHee AJA OTHOLIEHHH SKBH-
BaJICHTHOCTH.
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O6panaace, B YacTHOCTH, K aare6pe Gopmys, MH
BHIHM, YTO OTHOLICHHe pi==|g Ha F ecTb NepeceuyeHue BCEX
KOHTPYSHLUHM# @p=@g, CBA3AHHBIX C MHTEPNpeTalHsIMH
@, M TOTOMY camo sBasiercd KOHTpysHuued. Pakrop-
anre6py [F] anre6pel F no OTHOLIEGHHIO P1=|¢ Ha3bIBAIOT
arzebpoti Jlundenbayma asvika L.

Korpa uMeeTcsi HEKOTOpad CEMaHTHKA, pasjHueHHe
CHUHOHHMHYHBIX (DOpMYJ, HMEIOLNX OJMHAKOBble 3Haye-
HHA 1PH BceX MHTEpPNpeTalufAxX, OKa3blBAeTcsl H3AHILHHM.
Eciu oGbeaAHHHTb BMecTe ¢ p Bce GOpPMYJ/Ib, CEMaHTH-
yecKH SKBHUBAJIEHTHbie p, MBI NoJayuyaeM 3jemeHT [p}
aare6psl JIunnenbayma. Ilo pany coo6paxkenuit [p] ecre-
CTBEHHO pPaccMaTpuBaTh Kak obllee 3HaYEGHHE BCeX 3THX
pasiMyHbIX, HO CHHOHMMHYHBIX GOpPMYJ] H Ha3bBaTh [p]
svicka3viearuem, a anrebpy Jlungeubayma [F]— asree6-
poii evickaswisanui. B kayecTBe mpuMmepa 3aMeTuM,
yTo Npu psq Ase dopmyasi pAg W g/\p pasziuuHbI,
XOTS M HUMEIOT OJHO W TOXe 3HaueHue: p/A\gi=igAp.
Caenosarensro, [pIA[g] u [g]A[p]— at0 omun u TOT XKe
anemeHT daktopaarebpsl [F] ¥ B ajdrebpe BbicKa3biBa-
E—l[l;I]ﬁ Mbl MMeeM 3aKOH: XAy=y/\X 118 BCeX X H Y u3

Jn3bloHKTHBHAA (opma

Aare6pa BrickasblBaHuit [F] nposBaser onpeneseH-
HOe CXOACTBO C OOBIYHOH anare6poil; B HallleM cJaydae
onepauus /A WrpaeT poJb YMHOXEHHA, a omepauus V —
ponb cnoxenus. Tak, sakoH x A\y=yAx ecTb anaJjor 3a-
KOHa Xxy=yx OObIYHOH anrebpnl. B o6GbluHol anre6pe
3HayeHHe NPOM3BeNEHHUA He 3aBHCHUT OT NOPAJKA COMHO-
XHTe/ el WM PacCTaHOBKH CKOGOK, Tak 4TC MpOH3Belde-
HHE n COMHOXuTeNeH xi, ..., X, Mbl 0003HauaeMm NPOCTO

n
yepes J[ x;. B adre6pe BoickasslBaHHH SJEMEHT p, 0O-
1

CTPOEHHBIH TOCPENCTBOM OAHOH JHIUb onepanud /\ u3
3JIeMEeHTOB X, ..., Xn, HE 3aBHCHT HE TOJbKO OT HX MO-
PAAKa MAM TPYNNHMPOBKH, HO W OT KOJHYECTBa BXOX[e-
HUA KaXKAoro X; — Aulib Gbi 6bLIIO XOTb OJHO BXOXKJE-
une. Ilas 0603HAUYeHHA KOHDBIOHKIMH Xy, ..., Xp Mbi IH+
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n
pieM, KaKk B OOHWUHOH aJgrebGpe, p== A X;, OpUYEM eC/H
1

n=0, T0 Mpl NnoJsaraeM p==1., Touno Tak »e 10 aHaJOruH

n
¢ OOGLIYHBIM anre6pandyecKHM OGO3HAUeHHEM p= % X
1

Mbl 6yjeM 0603HauaTh AHIBIOHKIUIO 3JIEMEHTOB Xy ..., X,
T. €. JioGoil 3JeMeHT p, o6pa3oBaHHbIH HCXOAst H3 3Je-
MEHTOB X, TOCPEACTBOM OJIHOH JHLIb omepainuu |V, H
TaKoH, UTO KaXXAbiM uJieH X, BXOAHUT B HEro XoTst Obl

n
oauH pas, uepes p=V x,. Ilpu n=0 Mbl NOJOXKHM 1O
1

n
onpeneaenuto p=\ x,=0.
1

B o6biuHoOit anrebpe uMeeTcsl NMOHATHE MHOTOYJEHA}
ato, eciu He obpawmaTh BHuMAanusl Ha X03bQHUHEHTHI,
cymMa npousBefeHuil. B Haefr anre6pe Mbl onpenesuM
MHO204AEH OT Xy, ..., X, KaK JH3BIOHKUHIO KOHBIOHKIKH
YJIEHOB X, U MX OTPHULUAHMH — X,, T. € KaK 3JeMeHT Buaa
p=V/j\s“, rage Kaxuaoe S,, eCTb HEKOTOpOe X HJIH

!

—» xp. ITlokaxem, 4YTo KaXjblii 31eMeHT aJarebpnl [F]
MOKHO NpPEACTaBUTb B BUAE HEKOTOPOrO MHOICYJEHA OT
X1y «vv X H UTO, €CJIM NPHHATbL HEKOTOPBIE MOAXOASLIHE
OrpaHHueHus, Takoe NPEACTaBJEHHE EJAHHCTBEHHO.

Bhlllle MBI TOBOPHJM HE TOJNBKO 06 3jaeMeHTax anare6s
pbi [F], HO W O MpeAcTaBJEHHAX AJAA 3THX JIEMEHTOB, HE
yTOuHsfl, BIpoyeM, NOKa 3TOro TepmuHa. Yrobul pas3mbsc-
HHTb €ro, ecTecTBedHee M yJoOuee Bcero obpaTutbes K
aare6pe F, aneMeHTbl KOTOPOH KaK pa3 u ABJAAIOTCA Npel.
CTaBJEHUSIMH JJ1 37eMeHToB aareops! [F]. Jlanum teneps
TOYHOE ONpeJleJeHHe M AOKaXKeM BbICKA3aHHbIE BhILIE
YTBePKACHHSA, NOAB3YACh BBEJICHHBIMH TEPMHHAMH.

dopmyna p aarebpbi F 3anucaHa B OussronKTusHOR
dopre, ecan’

(1) Hukakas mopdopmyna ¢opMyJan p, HavHHAIO~
masica ¢ cumBosa N, He CORepPKHT Apyroro
BXOKJEHHSt 3TOTO CHMBOJA, a TaKXe BXOX-
pennit cumsosios 0, 1, C u D;
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(2) umxakas noadopMyna QopMyanl p, HauHHAIO-
masicsa ¢ cumBoia C, He COHEPKHT CHMBOJIOB
0,1 ubD;

(3) HuKakast moadopmyna Gopmy.sl p, HauMHAIO-
masica ¢ cuMBoia D, He cOJepKHT CHMBOJIOB
oul.

Teopema., Kawdas opmysra 3ksusarenTHa Hexko-
Topoil popmyre, 3anucannoll 8 Ou3vIOHKTUBHOU dopme.

[TokaxeM BuauaJje, uto Jo6as ¢opMyna p IKBHBa-
aestia O man 1 uam ke Qopmysae, He conepxallest
ad O, uu 1. Ecam p comepxur O uau 1, To, Hcnonbays
npaBHaa

NO =11, COxi=Cx0i=i0, DOxi=iDx0i=ix,
N11=10, Cix1=1Cxti=1x, Dlxi=1Dxi =1

H BO3MOXHOCTb 3KBUBAJEHTHON 3aMeHbl X Ha Yy IpH
YCJIOBHY X(==1Y, MBl MOXeM 3aMeHUTbL p GoJjee KOPOTKOM
3KBUBa/eHTHON dopmynoit. [lposonkas u fanee Takum
e o0pasoM, Mbl B KOHUE KOHUOB NpUAeM K HeKOTOpOfl
dopmyne p’, 3KBUBaJeHTHOR p, KoTopasg JHOO ecTh
O uam 1, au6o He comepxur e O, HHU 1.

Jonyerus panee, uto p He copepxur #m O, Hd 1,
Mbl MMOKaXKeM, 4TO p 5KBHBAJEHTHA HEKOTOpOi dopmy.e,
He cojepxamesr uu O, Hu 1 U He coAepxKauleii yacrefl
Buna NN, NC u ND. B camom nesne, ecin p COAepHKHT
yacth JIO00ro H3 YKa3aHHLIX BHAOB, TO C [OMOLLBIO
OJHOrO M3 MpaBHJ

NNxi=tx, NCxyi=iDNxNy, NDxyi=1 CNxNy

Mbl MOXeM 3aMeHUTb p TaKoH 5KBUBaJeHTHOH el ¢op-
MyJoil p’, UTO uYMCAO BXOXMAEGHHA B Hee CHMBOJOB
N, C u D (ue cuurasn Bxoxkaenuit N, KOTOPbIMU HauH-
HaJuCh, OBITb MO3KeT, HEKOTOpbIE He CofiepiKalue APYyrux
CBSA30K MOAGOPMYJB HCXORHON (OPMYJbl) MeHbllue, YeM
B p. B KoHIle KOHUOB MBI NPHEM TAKMM NMyTeM K HEKOTO-
poit dopmyne p’, B Kotopylo N BXOAUT TOJBKO B CO-
crase noadopmyan Nr, rae r— aromapuas cdopmyaa.
Hakoneu, npuusaB, 4YTOo p He COJEPKHT dacTei
Buga O, 1, NN, NC u ND, mb mnokaxem, 410 p
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SKBHBaJIeHTHa HEKOTOpO# dopmyJe, KoTopas obgajgaer
TeM e CBOHCTBOM M HM ogua U3 noadOopMyJa KOTOPOH,
naunHaomascs ¢ C, He copepxur D. B camom gene,
npasuia

CDuxyz1=DCx2Cyz, CxDyz1=1DCxyCxz

NO3BO/IAI0T yMEHbHIATh uucio Bxoxkaenu#n D B noadop-
My.nl, HauuHalouwuecst ¢ C, [0 Tex mop, NOKa Mbl Le
noayyuM Takoit ¢opmynn p’. OueBuano, uto Takas p’
n OyneT dopMysol, 3anucaHHOl B AM3BIOHKTUBHOH ¢op-
Me.

Qopmyaa p, Mo ONpefeNeHHIO, 3anUcaHa B npuseden-
HOU OU3BIOHKTUBHOU popme, eCd OHA 3aMKUCaHA B AU3b-
IOHKTHBHOH (OopMe U CBepX TOro

(4) kaxpas nomdopmynaa ¢opmyab p, HayHHAIO-
wasicsi ¢ C, coaepxkur He Gojiee ORHOro
BXOXKIEHHS KaXA0H aToMapHOil ¢GopMynl.

Teopema. Kaxdaa dopmysa sksusarentHa Heko-
TOpOL (hopmyae, 3anucCanHol 68 npusedeHnol OU3BIOHK-
TUsHOU opue.

Ecin g —nondopmyna dopmyas p, HayHHAOWAACH
cumBosiom C u MOCTpOeHHAst, CJ/eJOBATENAbHO, MOCPEACT-
BoM ofHo#i sumb onepauun C, DpuUMeHeHHO#A K moadop-
mynam r; u Nr;, rae r, — atomapHasa ¢opmyna, To 0o
npaBHJIaM

Cxyi=1Cyx, CxCyzi=1CCuxyz

Mbl MOXKEM KaK YrOJHO NepecTaBiasiTb NoAGOPMYABl 7;
Nr;. Ecan g comep:xut ABa BXOXK/JIEHUS KaKo#-aubo aro-
MapHOH (GOPMYJbl 7, TO MBI MOXEM CYMTaTb, UTO ¢ CO-
NEPXKUT 4acTb OfHOro u3 caeaywomux suaos; Crr, CrNr,
CNrr, CNrNr. Ilo ogHoMy M3 mpaBui

Cxxi=lx, CxNxi=ICNxxi=0

MBl MOXEM 3aMEHHTb TAaKYyl0 4acTb Ha 3KBHUBAJNICHTHYIO
eft yacth Bufa r, Nr uau Q. Ilockonnky sta mpoueaypa
NpUBOAMT HAC K ¢opMyne p’, skBUBaieHTHOH dopmyne
p ¥ UMeloled MeHbIyl0 YeM p NJHHY, TO OTCIORA IO
MHAYKUHM W TOJydyaeTcsl YTBEepKACHHE TEOPEeMbi,
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Gopmyna p No ONpefeNeHHI0 3aNUcaHa B CO8epULeH-
Hoil OU3BIOHKTUBHOU (hopme OTHOCUTEJBHO HEKOTOPOro
ynops10YeHHoro Habopa ry, ..., rn Pas3HYHbIX aTOMap-
HbIX (GOPMYyJ, eclii OHa HMeeT cjaedyloui Bua. Ecan
n=0,to p=0 um p=1. Ecau n>0, 10 au6o p=0,
KGO CYLLECTBYET TAKOE UEI0e M2>1, UTO P UMEeT BUX

p=DqDq; ... Dgn_2DGm_1Gm
rae Kaxnas nompopmy.na g; B CBOIO oqepenb uMeeT BUA
q9;=Cs,Cs;, ... Cs;, n—2CSi, n-15in>

a kKaxnaas s,; ectb r; wiau Nr,. Kpome Ttoro, ecau
1<i<h<m,1o cyilecTByeT HekoTopoe takoe k (1<LkLn),
YTO ${1=38nt, + + +» S, k—1=Sh, k—1, B TO BpeMH KaK S;p=r; H
san= Nr;.

Teopewma. Ecau popuysra p ne codepicur nHukakux
aToMapHbLx FOpMYA, KpOMe Ty, ..., Iy, TO P IKBUBAAEHT-
H#a HexOTOpoid (opmyae, 3anucanHol 8 coBepuleHHOU
OU3BIOHKTUBHON (hOpMe OTHOCUTEALHO Iy, ..., In.

Mg MoXXeM CUMTATb, YTO p, 3ANUCAHHAS B JU3DBIOHK-
TUBHOH hopMe, NOCTPOeHa JIMLIL ¢ MOMOLIbI0 CHMBOJIa D
H3 yactell ¢;, He comepxauwux D. Ilo mpaBunam

DxNxi=11, Cxli=ix, CxDyzi=1DCxyCxz

Mbl MoXKeM 3amenuth q; Ha DCq,r;Cq,Nr;; uneiMu cio-
BaMH{, Mbi MOXeM 3aMEHMTb §; ABYMS AU3BIOHKTHBHBIMH
uneamu: ¢;=Cgq,r; u q;=Cq,Nr ;. Takum nyrem mbl
MOXKeM Ao0uTbcs, 4ToOH Kaxknas noagopmynaa ¢; coaep-
dhana Kaxayw r;. Kak n panbile, Mbl MoXeM Janee JO-
Outbest, 4TOOBI KaXKRad ¢; COAepxkana ry,...,rn B ompe-
BeNeHHOM MNOpSIAKe, NPUYEM TaK, UTO HH OAHH H3 3THX
CHMBOJIOB He OyjleT BXOAHTb B ¢; Gosee 4em OAHH pas.
Torpa g; 6yner umers TpeGyemyo dopmy.
[To npaBunawm

Dxxi=1x, Dxyi=1Dyx, DxDyz =1 DDxyz

Mbl MOXKEM aHaJOTHUHbLIM 06DPa30M DPACHIOJOXKHTb BXOXK-
AeHus gy B p TaK, 4TOOB OHH C/IENOBA/JH B HEKOTODOM
3allaHHOM («JeKCHKorpauyecKomM») MOPSIAKE, Crpyimu-
poBanHbie 3ajgaHHBIM 00pasoM M IIPH 3TOM TakK, YToOH

43



IIH3DIOHKTUBHAST ®OPMA

HH OJHO M3 HUX He BXoAuao B p 0oJjee yeM OJHH pas,
Torna p 6ymer 3amucaHa B COBepIIEHHOH AU3BIOHKTHB-
Ho#l dopme.

Teopewma. Ecau p 3anucana 8 npusedennoti ouss-
tonkrusHold opme, To pi=i0 T020a u TOABLKO TO20Q,
xo2da p==0.

Honycrus, uto p=0, Mbl RoAXKHb GyaeM NOKa3aThb,
4TO B 3TOM CJyyae [JS HEKOTOpOH HWHTepnperauuu ¢
6yner op=1. Ecau p=1, 10 3tum cBoiictTBoM 6yner 00-
aapath mobas uxtepnperauuss ¢. Ecau ke p==1, To p
€cTb JH3BIOHKUHUS 4YJAEHOB §;, COAEPXKALHX OJHU JIHMIUL
cBsizku C ¥ N, ¥ 10CTAaTOUHO HAUTH TAKYIO @, YTO HEKO-
Topasi @g;=1. 3aMeTuM, UTO ¢; NOCTPOEHA U3 HEKOTOPHIX
r; u Nr; auwb c nomowblo cBAskh C UM He CONEPNKHT
HH opHOfl r; pBaxAw. Ilycrb J-— MHOXKeECTBO Takux j,
uto Kaxaasa g; conepxkut Nrj TlockonbKy atomaphbie
dopmyabt cocraBasfior Gaduc F (aareGpbn dopmya), oro-
OpaxeHHe ¢ MHOXecTBa R, B B, onpepensemoe coorHo-
wenusimi @r;=0, ecau j €J, u gry=1, ecnu j ¢ J, moxer
ObIThb paciiMpeHO A0 HEKOTOPOH HMHTepnperanmu ¢. Tax
KaK ¢¢ NOCTpOEHa ¢ NMOMOIUbI0 ORHOM Jauwb cBsisku C
u3 yacreft, umeromux Bun Nrj, ecnu j€J, u BUR 1, eciu

hé.l, H NMOCKOMbKY AnA Takux yacteit 9Nr;=1 n @rp=1,
TO MBI Moayyaem ¢g,=1, 4T0 U TpeGoBaAoCh,

Teopema., Ecau ¢opmyrot p u p’ sanucanot 8
coBepuleHHOl  OU3BIOHKTUBHOU  ¢opme  OTHOCUTeAb-
HO Iy, ... I'n, TO pI=ip’ To20a u TOAbKO TOo20a, Koeda
p=p'.

YTBepxaeHue TeopeMbl TpuBHaabho npu n=0. Ecan
Ke n=0, To, AONYCTUB, 4TO gp’, MB NOJYYHUM, UTO
MHOXKECTBO §;, BXOAAIIUX B p, HE COBNaJgaeT ¢ MHOXECT-
BOM ¢,, BXOAALIUX B p’, U MOKEM NPHUHATb BBHIY CHM-
METPHUHOCTH poJeit p W p’, uTO, HanpuMep, HeKoTopast
¢, BXOIUT B P, HO He BXoauT B p’. Eciu Mbl noctpoum g,
KaK yKasblBajioch BHIlle, To OyAeT BepHo ¢g;=1 u, cie-
aoBarenbho, gp=1. Ecan xakad-iubo g BXoAuT B p’,
TO, COrIACHO NMPHHATOMY AOMyWIEHUIO, gns=qG; U ANA He-
KOTOpOro X OfMH M3 YIEHOB S, Spp €CTb 7%, & APYroH
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BYJIEBA AJITEBPA

Nr. TockonbKy @sp=1, T0 @Spr=0, u TaK Kak gp no-
cTpOeHa H3 Sp; € HOMOLIbIO ORHOH Jaumb cBA3KE C, 10
¢g»=0. HaxoHel, NOCKO/ibKY p’ MOCTPoEHA € MOMOLIbIO
ofHOM auilb cBA3KM D u3 pasaMuHLIX g, TaKHX, YTO
@7»=0, MBI TIPUXOAUM K BbIBOAY, 4TO @p’=0.

Bynesa anrebpa

PaccMoTpUM ReTanbHee aareGpavyecKkyio CTPYKTYpY
aare6psl BoicKasmBanu#t [Fl. Mbl yxke Bumeau, uro B [F]
BBLINOJIHEH 3aKOH x/\y=y/Ax, a B mpeablAyiueM pasieie
NEPEUYHCAUNH ellle HeCKOJbKO 3aKOHOB, MMEIOUIHX MeCTO
aas [Fl. MoxHo nmocrasuTh nepep cofoét 3agauy onucatb
[F] mocpencTBOM YKa3aHHsi BCEX HMEIOIMX MecTO AJf
[F] 3akoHoB. 3anauya sta pelraercsi NPOCTO: MHOXECTBO
3aKOHOB, KOTOpbIM yaoBJeTBopsieT [F], ecTs B TOYHOCTH
TO € MHOXECTBO 3aKOHOB, KOTOPHIM yAOBjerBopser B.
3to caepyer u3 onpepenenus [F] B TepMunax MHOXKeCTBa
Bcex romomop¢uimoB, otobpaxawomux F B B.

Ynpaxuenue
HokaxnTe 3TO yTBEpKAeHHE.

AnreGpa, ynoBJIETBOPSIONIAS BCEM 3THM 3aKOHAM, Has
sbiBaeTcs Oyaeesoil asee6poii. Bynesa anreGpa A ects, o
onpenedenuio, ceo6odnan Gyresa arzebpa ¢ b6asucom B,
ecu B ectb Takoe mogmHoxKecTBo A, uTo Kaxgoe otobpa-
>Kenue B B Hekoropyio Gy.eBy aareGpy A’ moxer ObiTh
€MHCTBEHHBIM 00pa3oM paclliupeHo no romomopdusma
anre6put A B A’. Hanpumep [F] ects cBoGopnas 6ynaesa
aare6pa ¢ 6asucom R, a B — cBoGonnas Gynesa anre-
6pa, 6asucoM KOTOpOH ABASIETCSI MYCTOE MHOXECTBO.

Yanpaxuenue
Jlokaxure 3TH yTBepKIACHHS.

K noustuio GyneBo#l anreGpsl o4eHb YacTo NPHUXOAAT
M IPYyrHM IyTeM, HECKOJbKO OTVIMUHBLIM OT ONUCAHHOTO.
Iycib E — npoussonbhoe MHOXKecTBO, a A — ceMmeiicTBO
Bcex nmoaMHOXecTB X MHoxectBa E. Mul npeBpamaem A
B anre6py, cuuras 3a 0 mycroe MHOXKecCTBo, 3a 1 — Bce
MHOXecTBO £ u Aasl M06blX X H y u3 A, onpenenssi— x
Kak ponoinenve E — x MHOXecTBa X, X/\y — KaK mepe-
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ceuenre x Ny u xVy —kak o6vegunenne xUy. Toraa A
ecTb aseebpa acex nodmuoxcecrs mHoxkectsa E. Ecau
A’ — npou3BoObHOE moAceMeAcTBO cemeficTBa A. samkny-
Toe OTHOCHTe/NbHO ONpefeNeHHbIX 3aech onepauuit (T. e,
0 u 1 npunapaexar A’ m fas Jaw6bix X U y us A’
~X, XAy, x\y takke npunagnexar A’), to A’ ToXe
6yner aiare6poit C TeMH Ke onepauusiMu (paccMaTp-
BaeMBIMH TenepPb, KOHEYHO, TOJILKO I JeMEHTOB MHO-
xectBa A’). Mul Gynem HaswiBath A’ npocro aszzebpoil
nodmnoxcecré muoxecrsa E.

Teopewma. Ilpoussorsnas areebpa nodmuosxcecrs
2106020 muoscecTaa ecto 6ysesa arzebpa.

Mui pokaxem 310 yTBepxKaeHne as anre6pu A Beex
NOAMHOXKECTB HeKoToporo MHoxkectBa E. JIng npousBosib-
HOIO 37eMeHTa e MHoxecTBa E onpegennm orobpaxeHue
¢. Maoxecrsa A B B, nonaras g.x=1 Torna, koraa e€ x.
Jlerko BuAeTh, YTO KaXKJ0€ @ €CTh FOMOMOP(HU3IM U UTO
X=1Yy DaBHOCUJIbHO QeX=gcy s naioboro e us E. [Tycrs
B B BuimonHsiercs Hekotopbi#l 3akoH H(ay, ..., ap)=
=K(ay, ..., an). Ecu x4y, ..., X, — 37eMEeHTH MHOXe-
ctBa A, To padg Kaxuoro e us E

G (X5, o ovy X)) =H(QXy, .-, GXx,)=
=K((Pex1’ ¢ty q\exn)=(PeK(x1’ b "xn),

tak yro H(xy,...,%x,)=K(xy,..., xn). CaenopareibHo,
JIAHHLIA 3aKOH CNpaBefauB U Aas A.

Teopema. Arcebpa evickasvisanud [F] usomoppna
HeKOTOpPOLi arzebpe MHONeCTs.

[Mycts E — MHOXKECTBO BCEX FOMOMOPHUIMOB MHOKes
crea F 8 B. Kaxnomy snementy [p] aiare6pn [F] mbi Mo-
eM comocTaBUTb MHOXecTBO J[p] Bcex Takux romomop-
ousmoB @, yro @p=1. IIpocThle coobpaKenus, nMoOKasbl-
pajoilHe, uyTo J ecTb romMomMopGu3sM, yXKe NPHBOAUIHCD
Bbllle B CBS3MU C ONpeAe/NeHUEeM MOHATUA MHTEPIPETa Ly,
4TO XKe KacaeTcs B3aUMHON ORHO3HAYHOCTH OTOOpaXKeHus
J (1. e. Toro, uto J[p]=/Jlg] BNEYUET P=4¢), TO OHa 0GYyC/IO-
BAMBaeTcs yxe onpepenenueM [F] kak ¢akropanreGpa
anreGpnl F.
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Kaace Becex 6yJeBbix ajare6p MoxKHO onucarb 6osee
apHBIM 06pasoM — Kak Knacc anare6p, yJioBaeTBOPAIOUIHX
HEKOTOPOMY KOHEYHOMY HHCJ/Y 3aKOHOB.

TeopeMa. Azreebpa A ¢ onepayuanu 0, 1, —x, x/\y
u xNy ectv byresa aseebpa, ecau oHa yoosaergopser
Kanoomy U3 cAeGyYrouUx 3aKOHOE:

—-0=1, OAx=0, OVx=x —1=0,
tAx=x, 1Vx=1,

—_—— X=X, »(x/\y)=—>xV—7y,
—(xVy)=—xA\—Y,
EAYVz=EV2A({HYV2)

VN ANz=xA2)V(YyA\2),

XANX=X, XAYy=yAx, CANANz=XA\({YN?),
xVx=x, xVy=yVx, xVz)Vz=x\V(yV2),
XA —-x=0, xVV —-x=1

Ilpexne Bcero Jierko npoBepUTh, YyTO BCE 3TH 3aKOHbB
BHLINIOJIHAIOTCS B ABYX3JieMenTHol aire6pe B, a caeposa-
TesibHO, H B OyneBoit anreGpe. Hanee, BBegeM na F orHo-
IIeHue P==qg, PaBHOCHJIbHOE NO ONpEJEJEeHUI0 TOMY, 4TO
PaBeHCTBO p=¢ BbITEKaeT U3 BhioJHEeHUs Ha F Bcex me-
peuHcaeHHbIX 3aKoHoB. JlocraToyHo Gyner nokasatb, UTO
ecay pI=lg, TO p=q¢. 3aMETHM, 4TO NepeyucIcHHbEC B
YTBEPIKAEHUU TeopeMbl 3aKOHbLI CYTb C TOUHOCTBIO 10 He-
CYHIeCTBEHHOTO M3MEHEHHUsl MOpAAKa NMepeyncHieHnst HMEH-
HO Te 3aKOHBI, KOTOphle HCNO0/b30BANUCh Bhillle AJS Npe-
06pasoBaHus NPOU3BOALHOH (DOPMYyJ B p B 3KBHBAJIEHT-
HY10 el HOopMyay, 3aNHCAHHYIO B COBEpUICHHON QH3BIOHK-
TuBHON popme. Ecain p u ¢ — nBe dopmy.nl, He copepxa-
IlMe HAKAKUX CUMBOJIOB OTHOHICHHH, KpoMe Fy, ..., Fq, &
p’ # ¢ — ux coBeplueHHble NU3BIOHKTHBHbIE QOPMBI OTHO-
CUTeJIbHO 3TUX CHMBOJOB, To p=p’ n g==¢’. Jonyctum
TENepb, 4To pi=lg; TOrAa, KaK GbLIO NOKa3aHo Bhille, p' =
=¢’. TIocK0JIbKY OTHOIIEHHE == €CTh, OYEBUJHO, OTHOLIE~
HYe 5KBHBaJIeHTHOCTH, TO P=4.
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YnpaxuneHnus

1. Cpeau 3aKOHOB, BXOIMILHX B BHIHCAHHOE B YTBEPHIeHHH
nocjesHell TEOPeMbl MHOXKECTBO, €CTb 3aKOHHI, BHBOIHMbIE H3 ADY-
FHX 3aKOHOB 3TOI0 e MHOMECTBA; YnPOCTUTEe 3TO MHOXKECTBO.

2, Kaxpan GyneBa aare6pa A usoMopdua HeKoTopofi anreGpe
noaMHoXecTs MHoxecTBa J(A) romomopgusmos A 8 B [Teopema
Croyna] [okaXHTe 3TO YyTBepXKIeHHe sl chaydass KOHeYHod aJ-
re6poi A B moKaxure, uto A — cBoGoanasi GyneBa asrefpa

3. Ecain A — xoHeyHas GyaeBa aareGpa, To oHa msoMopdHa au-
redpe Bcex MOAMHOXECTB MHOMXeCTBA J(Ap); ecan ke A OecKoHeuna,
To 370 HeobsA3atenbHo Tax JloKaxkHre oba 3TH yTBepK/EHHA.

[Vkasanue: aare6pa Bcex NOAMHOXECTB HEmycTOro MHOXe-
CTB2 HMEET MHHHMaJbHbie 3J1eMEeHTH, HAH aToMbl X, odaajalouine TeM
CBOACTBOM, 4To AJAs JoGoro y uMeeT Mecto Jubo XA y=x, anbo
XA y=0; nokaxmure, yto cpobofHas aJjreGpa ¢ OeckOHeuHhIM 0asu-
COM He HMeeT aTOMOB |

Ckasannoe Bhitlie 06 anre6pe Jlunnenbayma coxpauser
cuny M pis f3elka L, He orpaHMYeHHOro pamMKaMH Mpo-
MO3HUMOHANbHOTO 53biKa; ogHaKo paccMorpenue [F] kak
GyneBoft aareGpH He AaeT NOJHOro npejacrabierus ob [F],
MOCKOJIbKY TaKoe pacCMOTpeHHe He NPHHUMAeT B pacyer
pPo/iM MEpPEeMEeHHHX M KBaHTOpoB. B mensx npeononenus
3TOro HeAoCTaTKa Gbljo MPEeNJOKEHO IBa JOBOABHO OJU3-
KUX 06061IeHNs oHATHS GyneBoil anre6pbl: yuiundpuye-
ckue aazeGpol, BBeleHuble B paccmorpeniie TapckuM H
ero LWKoJoH, U noauaduseckue arcebpor Xaamoma. B 06o-
HX THiIax anreGp umeercsi OeCKOHeYHOE MHOXECTBO ole-
paropoB uuauHApHOUKauun Cy, HHTEPNPETHPYEMbIX cJle-
ayiomam o6pasom: Cp]=[Expl. B nonunaanyecknx
ajare6pax HMEIOTCA TAKKE ONEpAaTopnl MNOJACTAHOBKH, 1O-
CPENCTBOM KOTOPHIX OJHaA NepeMEHHas 3aMeHseTcs Ha
Apyryio; B UMAMHADHYECKHX ajrebpax, rae UMeicTcs ru-
neprJocKocTd [X=y], nas TaKoi 3aMeHbl OKasblBaeTcst Mo-
JIE3HHIM HCII0Nb30BATh TO OOCTOSATENbCTBO, 4TO

[Ex(p(x) Ax=yl=[p )

Ynpaxuenue

Moxuno paccMatpusaTh [p(x,y,2)] KaK reoMEeTPHYECKOE MecTo
TO4EK, YAOBJETBOPAIOMHKX YCAOBHIO p(X,Y,2), B MPOCTPAHCTBE ToYEK
(x,y,2); nokaxure, ato Cp(x,y,2)]— npsamofi umanHap, ob6pasye-
Muft Kpueod {p(x,y,2)).
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BapHaHTbl NPONO3HUHOHAALHON AOFHHH

M3BecTHo HeCKoNbKO pasHoBUAHOCTel OOBIUHOM, Kaac-
cuueckod, nozuxu. HekoTopbie M3 3THX pasHOBMAHOCTEH
06si3aHbl CBOUM BO3HUKHOBEHHEM YHCTOH J10003HATeNb-
HOCTH WJIH KeJNaHHIO MOAYUUTh GoJee IUHPOKHUI B3IVIs), Ha
K/1aCCHYECKYIO JIOTHKY. BONBIMUHCTBO XKe 3TUX PAa3HOBH[A
HocTelt nmpeacrabJsier co0ON MONBITKM IPeOAOJeTh HEKo-
TOpOE HECOOTBETCTBUE KJACCUYECKON JOTMKM HallUM HH-
TYHTHBHBIM NPENCTaBACHUAM O «joruxke», Kak npasuno,
3TH [OCTPOEeHUS He OrpaHUYEHbl paMKaMu NPONO3HIHO-
HaJbHON JOrMKH, TAK YTO Mbl BBOAHM 3[A€Ch 3TO OTpaHU-
YeHHE HCKAIOYUTENBHO paAd TNPOCTOTHI M3JOXKEHHS.

Hpyeue Osysnaunwvie aozuku. Kiaaccuueckas Joruxa
IBY3HaYHa B TOM CMBbICJie, UTO MHOXecTBo B ee uctunHo-
CTHHIX 3HAaUEHUI COCTOMT U3 [ABYX 3neMmenToB. Kakopa
NpHPOAA 3THX [ABYX 3JIeMEHTOB, COBEpHIEHHO HeCyiles
CTBEHHO, TAK YTO MOXHO BUJOH3MEHATh MPONO3ULHOHAND-
HYIO JIOTUKY, BEIOMpas cBA3KY, COOTBETCTBYIOUIHE KAKOMY~
aubo MHOXKeCTBY omnepalui, OTJAUYHOMY OT MHOXKECTBA,
cocrosiuero U3 anemeHtoB 0, 1, —x, xA\y u xVy.

Hano 3ameTuth, YTO B H3BECTHOM CMBICJA€ HHYEro
NPUHUKINAABHO HOBOTO Mbl TAKUM 06GpPAa30M He MOJYYUM;
Jlesio B TOM, UTO y3Ke BBeJeHHOE HaMU MHOXKeCTBO onepas
Uil GyHKYUOHANLHO NOAHO: MOGas onepalys KOHEUHOTO
panra, onpeleneHyas Ha B, Bhipasuma B TepMHHaxX AaH«
HBIX onepauuii. BripasuTenbHbie Bo3MOXHOCTH sizblka L
HeAb3sl pacliMPUTh HUKAKHMM YCOBEPLUEHCTBOBAHHEM €ro
tdopmanbHO#M CTPYKTyphl. Pasymeercs, cy3uTb 3TH BhIpas
3UTe/bHBIE BO3MOMHOCTU — BMOJNE peajbHoe peno. Hc-
ClefloBaHMe CHCTEM, MONYYalOLUXCA B pe3yabTate Ta-
KOTO CYXKEHUSl BHpa3UTeNbHBIX CPEACTB, PeACTAB/NET 3da
yactyio GOJbIIOH HHTEpeC; NPUMEpOM MOXeT CAyXUTh
BecbMa BaXXHAf TEOPHHA, €AMHCTBEHHOH CBA3KOH KOTOpOWH
aBagercs J.

YnpaXHueHHs
1. HokaxXute ¢yRKUHOHANBHYIO MOJHOTY KA2CCHHeCKOA mpono-

SHIMOHANLHOM JIOrHKH,

(Ykaszaune: pocnosbsyATech CoBepUIeHHOA AHIBIOMKTHBHOX
¢$opmoir ]

4 3ax, 1253 49



BAPHMAHTH MPONO3HIINOHAJBHON JOTUKA

2. Joxaxnte, 4ro 0, 1, + u X o6pasyior ¢yHKIHOHANBLHO MOA-
Hoe MHOXEeCTBO, €C/H NOR + ¥ X NOHHMATb CHOKEHHe H yMHOXe-
HHE 1O MOAYMIO 2, T. € 3TH ONepalHH OTIHYaIoTes OT OBBIMHOTO CJI0-
JEHHA H YMHOXKEHHs 4Hcesl TOMbKO Tem, 4to 1 + 1 = 0.

3. IokaxHTe, YTo MHOXECTBO, COCTOSALLEe H3 OXHOM-eIHHCTBEH-
noft cBssku lleddepa Spg = CNpNg. sasaserca (yHKUHOHANBHO
HONHbIM,

4. Tokaxure, 4to csAska J He o6pasyeT (YHKUHOHAJIBHO MO+
HOTO MHOXecTBa, HceleayATe JIOrHKY, uMelomyio J B KauecTse €fHH-
CTBEHHOH CBA3KK.

Mrnoeosnaunvie noeuxu. Ilycrs Bmectro B B paccmos
TPeHHe BBOAMTCH HEKOTopoe MHOXecTBO C J1efiCTBUTE/bs
apix uncen x, 0 < x<|, pAs KOTOPHIX MOXKHO Onpene-
JUTb Te XK€ omepauu#, yto u B B. EcTecTBeHHO npunAThH
TOYKY 3peHUSl, COIIACHO KOTOPOfl 3THM HCTHUHHOCTHBIM
3HAYEHHUAM X COOTBETCTBYIOT pas/iMuHbie CTENEHU Heompe-
JeAeHHOCTH, XOTSi, KOHEYHO, TaKo# nMpumep, Kak @p=!/y
Breuer @(pV — p)=1/>, He CJAMIIKOM XOpOLIO COrjia-
cyeTcs ¢ TaKoW MHTepnperanuei.

YnpaxkHeHus

1. Kakne 3akonbl Oysepoil ajreGpbl oCTalOTCsl B CHAE OPH 3a-
mene B ra C=(0, 1y, 1}°

2. OGpasyoT a1 OGhiuHbIE HaTh onepauufi GyHKUHOHANLHO mHOJ-
Hoe MJOXecTBo Ha 3ToM C?

3. Paspeumel JIH ONHCAHHbie Bbllle MHOTO3HAUHbIE JIOTHKH?

Teopus sepoarnoctell. Teopus BeposTHOCTEH B ee Npo-
cTefiliedt gopMe npeacrasiasier cobofi HEYTO BPOJAe MHOro-
3HAYHOW JIOTMKH, B KOTODPOH KaXXAoH ¢opMmynae p npumu-
CbIBaeTCsi B KauectTBe ee BePOSATHOCTH HEKOTOpOe YUCJIO X,
rie 0 < x <1, obosnauaemoe uepes Pr(p). O6biuno 3to
aenaercs caepyomum obpasoM. Ilpeamonaraercs, uro
KaXKJoe MOAMHOXKECTBO MHoXecTBa J Bcex WHTepnpera-
uufi uiu coGbiTUR MMeeT HEKOTOpYyIO Mepy. Torna B Ka-
yeciBe Pr(p) BuiGupaercs Mepa MHOxecTBa J(p) Bcex
TAKUX UMHTeprperauuil ¢, Aas KoTophix gp=1. B takom
cay4yae BepPOATHOCTb Kak (YHKIHSA, BbIipaxKamollas Mepy,
YIOBJIETBOPSHET COOTHOLICHHIO

Pr(pV q)=Pr(p)+Pr(q)—Pr(pA\q).
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Takum 06pa3oM, TEOPHA BepOSITHOCTEH OTJIHYAETCH OF
JIOTHKHM B Y3KOM CMBICJIE 3TOFO c/IoBa TeM, uto Pr(pVgq)
onpeensercsa He Toabko uepes Pr(p) u Pr(q).

Modaavnas aozuxa. Hasnauenne pasiHuHbBIX cHCTeM
MOAANLHOH JIOTHKH COCTOMT B TOM, 4YTOGH BK/IOYHTL B
NPONO3HLUHKOHAJNBHYIO JIOFTHKY TaK Ha3blBaeMbleé MOAAJbe
HOCTH, K 9HCJy KOTOPHIX OTHOCATCS, HaNpHMep, Heobxodu-
MOCT6 U 803MONCHOCTb, OGBIYHO BBOAAT CBA3KY M, moJa-
ras No OnpeAe/eHHIO, YTO WP 03HAHAeT, YTO BHICKa3bl-
paHHe p HeoOXOZMMO HCTHHHO; Torga @ p—M—p
03HauaeT BO3MOXKHOCTb p, a CBﬂ3KaP‘€q=I (p>g) Bbis
paxkaeT Tak HasblBaeMyl CTporylo Hmnauvkaumio. Ctpo-
rasg MMNAMKalus Golia BBefleHa JIbioucoM ¢ nenbio uzba-
BHUTbCA OT TOTO HefocTaTka OOBLIYHOH CBSI3KM pOg — Tak
Ha3blBAEMOH MaTepHalbHOM  WMNJAHKALHH, — KOTOPHIH
nposABJiseTcd B NPU3HAHHH HCTHHHBIMH TaKHX, HanpumMep,
HMIMKanuh, xak (aen ropsu) o> (TpaBa 3eneHa). Becs-
Ma moGonbTHAsA CeMAHTHKA 1151 MOJAJbHOIT Joruky Oblaa
HejaBHO npeanoxeHa Kpunke; cocTonT oHa B 06IUHX 0.
Bax B caexaywoleM, C KaxKpoil uutepnperanuei ¢ (B 06bi4-
HOM CcMblcae) cBsi3piBaeTct MHOMKecTBO K(¢) Apyrux
HHTEpNPeTAUMi @, HMEIOIHX Ty XKe caMylo 067acTh; €CaH
(¢ BOCIIPHHHMATbL KaK HEKOTODHIN PeasibHBIH MHD, TO 3Je-
MEHTHl 3TOr0 MHOXECTBA CyTh BO3MOXHbIe MHpHL. Toraa
3HaueHHe cUMBosna M onpejnensiercsi yeaoBHeM: @{M p) ==
=1 paBHocuibHO @p=1 Ana Bcex ¢ us K(¢). Popmainp-
Hast OAM30CTb C COOTBETCTBYIOILHMM  YCJOBHEM [t
@ (Axp)=10ueBHHa; B H3BECTHOM CMbIC]IE MOXHO CK4-
3aTh, YTO NPH TaKOM NOHUMaHUM MOZaJbHocTeil ¢YyHK-
HHOHANbHBIE CHMBOJIBI M CHMBOJLI OTHOLUIEHHH CBA3bI-
BalOTCSi KBAHTOpPAMH OGILHOCTH.

Hnryuyuonucrckas aoeuka. s Bcex BHAOM3MEHEHHH
K/1aCCHYECKOH JIOTHKH Hanbonee BaXKHOH ABAAETCH HHTYH-
uvoHucrckas  aoruka. MHTynuHonusm npencraBasier
coGoil aetanbHo paspaloTaHHoe duaocodcKoe HanpasJies
HHe, BhipaxKaiolliee Cepbe3Hyl0 KPUTHKY METONOB paccys
JKJICHHH, NPHHATHIX B KJAACCHYECKOR MaTeMaTHKe, H IPO-
BO3rialuaioliee Heo6XOAHMOCTh OTPAaHHUEHHS MeETOJA0B
MaTeMaTHYeCKUX paccyXJAeHnid, B OCOGE€HHOCTH OTHOCH-
WwHxcs K 6eCKOHEYHBIM MHOXECTBAM, HEKOTOPHIMH B ONpea
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Jle7IeHHOM CMBICI€  KOHCTPYKTHBHBIMH M HHTYHTHBHO
SICHBIMM TIpHHIHMOAMH, B KauecTBe camoro rpy6oro npume-
pa npensoxenne Exp(X) o matypanpnbix yncaax MoOXHO
HHTePOPETHPOBATh KaK yTBEPXKJACHHE O TOM, YTO MOXHO
yKa3aTb HEKOTOpPOe HATypaJbHOe YUCJIO fI, O KOTOPOM
MOXKHO JOKa3aTh, YTO OHo objazaer cBoiicTBoM p. Pop-
Ma/JbHOEe OTPHILAHHE TAKOro yTBEPXKIEHHS, NMewollee BHA
AX— p(x), KOHCTPYKTHBHO MOXHO NOHUMAaTb TOJbKO KaK
yTBepKeHHE 0 BO3MOXKHOCTH I0Ka3aTh JJ151 KaXKAOro Ha-
TYpalbHOTO f, 4TO n He o6aajaeT yKas3aHHbLIM CBOH-
ctBoM p. Ho MoXeT, KOoHeyHO, 0Ka3aTbCsl, YTO HH OZRHO
H3 3TUX NpeAJoXKeHHH He SIBASETCS MCTHHHBHIM B TaKoM
KOHCTPYKTHUBHOM cMbicne. [TocnenoBatenbHble MHTYHIHO-
HUCTBl He MNPH3HAIOT YHHBepcanbHOH OO6LLe3HAYHMOCTH
dopMyast pV — p, Bhpaxaloleil TaK Ha3bIBAEMblll 3AKOH
UCKAIOUEeHH020 TpeTbeco. HHTyMIHOHHMCTCKOE Nponosu-
HHOHAJNbHOE HCUHcaeHle Obl0 akcHoMaTtHanpoBaHo [eil-
THHTOM; OJlHAa U3 aKCHOMAaTH3alHi UHTYUIIHOHUCTCKOH JO-
PUKH OTJMYaeTcsl OT OObIYHOH AKCHOMATH3alMH KJacCH-
yeckoHl Npomo3HUHOHANBLHOH JIOFHKH KaK pas HCKJIloye-
HHEM M3 YHCJIa aKcHOM ¢OpMYJbl, BblpaKalolel 3aKoH
HCKJIIOUEHHOTO TPEThero.

Mu He GyneM 3necb BAaBaThcd B OOCYXKJEHHE CHH-
TAKCHCA H HAEAYKTUBHOH TEOPHH HHTYHIHOHHCTCKOH Jo-
FUKM, HO ONHIIEM [pPejioXeHHOe TapckuMm ceMaunTHye-
cKoe omnpenenenue oOIIe3HAYUMOCTH AJst MHTYUIHOHHCT-
CKOM mpomo3dunUoHaAbHOR JOrHKd., $3bik L — TOT XKe,
YTO M B KJIACCHYECKOH Teopuu, HO, MEPEXoAs K ceMaH-
THKe, Mbl BMecto B BO3bMeM HeKOTOPYIO COBOKYMHOCTb
C nojMHOMXKECTB KAKOro-HHGYAb TONOJIOTHYECKOTO mNpo-
crpancrBa E. Ias npocroTel Mbl B KauecTBe E BeiGepeM
O6BLIYHYIO JTIOCKOCTD.

[Tycts U — nekotopoe noamuoxectso E. Onpenennm
anyrpennocrs U* mHoxecTBa U KaK MHOXECTBO, COCTOS-
ulee M3 BCeX TAaKHX TodeK X mpoctpanctBa E, mas Koto-
puix U nendKOM COJEPXKHT BHYTPEHHOCTb HEKOTOPOTrO
Kpyra MoJIOXKHTeIbHOro pajuyca ¢ UeHTpoM B X. MHoxe-
ctBo U nasmiBaerca orkpoiroim, ecin U=U* Tenepp Mul
MoxeM onpefeJuTs C Kak MHOXECTBO BCEX OTKPHITHIX
NoAMHOXeCTB mJjockocTH E.

ITycroe MuoXKecTBO 0=J ¥ Bcs maockocTh 1 =E — ot-
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KpbiThie MHOXecTBa. Kpome Ttoro, ecau U u V — oTKphIe
Thie MHOXKeCTBa, To MHOXkecTBa UNV u UU V 1akxke or+
KPBHITH, TaK YTO Mbl MOYKEM MOJIOMHTb MO ONpENeJIeHHIO
UNV=UNV u UVV=UUV, Ecain U otkphiTo, To ero
ponoanenne E — U He 06d3aTeNbHO ABASAETCS OTKPHITHIM;
onpeaennM — U kak (E—U)*, 1. e KaK MakcHMa/lbHOe
UTKpBITOE MHOXecTBO, He mepecekawomeecs ¢ U. [lo-
caentee oGCToATENLCTBO ofecnmeunBaeT BBIROJIHHMOCTb
UNA -~ U=0—3akoHa, OT KOTOPOro, B OT/IHYHE OT 3aKOHA
HCKJIOUEHHOTO TPEThEro, Mbl BOBCEe He coGUpaeMcsi OTKa-
3piBaThcd. UrToGbl moKasaTth, YTO 3aKOH HCKJ/IOUEHHOTO
TpeTbero Npu Halllefi ceMaHTHKe HeBepPEH, BO3bMEM B Ka-
yectBe U OTKpHITYI0 HUXKHIO nosynaocKocts: U=
=[(x,y):y<0]. Torma E— U ectb 3aMKHyTas mnoJay-
naockocTh: E—Us=[(x, y) - y>>0], tak uto — U=
= (E — U)* — oTkpnlTas BEpXHAA oM YNJAOCKOCTb!
[(x, y) : y>0] Ouesnnno, uro UV —U=1.

YnpaxueHus

1. Yccnenyfite orHowenus Mexay wmuoxecrsamy U, - U,
—~ — U, ... A5 npou3BoJAbHOrO MHOXKecTBa U

2. Kakoe yTBepkaenue o muoxecrsax U u V Bepaxaercs ypass
nennem JUV=1? (3nech, kak u shiue, npuusato J = DN.)

3. Iokaxure, uro ecad B39Tb B KauecTBe E TomoJoraveckoe
IPOCTPAHCTBO, KamAoe TNOANPOCTPAHCTBO KOTOPOro COBMNAJAeT CO
cBoeft BHyTpeHHoctbio (T e U=U¥* aa« Bcex UK E), To npuBeacH-
HbI€ BBILIE OMPeAe/eHHA NPHBOAAT K KJACCHUECKOR NPOMO3HIHOHANbe
HOH JIOTHKe

PaspelwnMoCcTs K aKCHOMATH3HPYEMOCTb

B kauectBe Hamefi IJaBHOM 3ajaud Mbl BbIOpajin
BBIILE 337124y HAXOXKAEHHUS CHHTAKCHYECKOrO ONpeNeeHUs
JUst OTHOLUEHHSI CEMAHTHUYECKOTro cJe0BaHKs. BBUaY TOTO
YTO pE=q paBHOCHIbHO E=Jdpg, Mbl MOXXeM BMecTO 3Toii
3alaud paccMaTpPHBAaTb PABHOCHJBHYIO €M, COCTOMILYIO B
TOM, YTOObl OXapaKTEPH30BaTb CHHTAKCHUECKHMH Cpels
CTBAMH MHOXeCTBO T 06lLie3HayHuMbIX GOPMYJ HEKOTOPOil
TEOPHH, ONHMCAHHOA B CEMaHTHU4eCKHUX TepMunax. [lpu
3TOM, €C/IH He BAABATbCA B NOAPOGHOCTH, MOFYT BO3HHK-
HYTb TPH PA3JUUHBIE CHTYAIUH, KOTOPHIE Mbl H MPOUJIIO
CTPHPYEM Ha Tpex BaxKHbIX MpuMepax.
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Iponosuyuonareras aoeuxa. B pansom caysae L —
STO NPOMNO3HUHOHANBHHI A3bIK, a Teopusi T oxBaTbiBaer
Bce ofuesHaynmple opMyabl ssbika L. Mbl Buzenn yixe,
4TO T2 TEOPHs SIBAAETCSA B HEKOTOPOM (CaMOM CHJbHOM
H3 BCeX Pa3yMHbIX) CMbICJe pa3peliuMofi: HMeeTcs ui-
CTO MeXaHUYeCKHA cnocol npoBepKH, NPHIOKUMBIA K
no6oit hopmyne, NOJAb3YACh KOTOPbIM, MBI MOXEM OTBe-
THTb Ha BoOmpoc, NpuUHAANEXKHT JH 31a ¢opmyaa T.
B cnay sToro o6cTosiTENbCTBA JEAYKTHBHASL aKCHOMATH-
sanus 7 SBAfETCA B HEKOTOPOM CMbIC/JE  H3MHIUHEH
POCKOIIbIO, XOTSI BHIMHCATh MHOXKECTBO AaKCHOM H NPABHA
BHIBOAA, NNOCPEACTBOM KOTOPHIX MOMKHO BblBeCTH Bce Gop-
Myanl #3 T W TOABKO 3TH GOPMYJbl, OKA3bIBAETCH CO-
BCeM HeTPyAHbIM. Takas akCHOMAaTH3auUHs SIBJASIETCS CO-
CTAaBHON 4YacTbl0 AKCHOMATHM3aUHH JOTHKH NPEIHKATOB,
KOTODYIO Mbl PACCMOTPHM HHXe.

Jloeuxa npeduraros. Tlog socuxoii npeduxaros Mol
noOHHMaeM TeopHio T, BKJIIOYaOIYI0 B ce6s Bce oblie3Ha-
yuMble GOPMynb fi3biKa L B mosiHOM ero oGbeme (Kak Mbi
€ro onuchiBanu BHavane). [lpenno.aoxkum, uto L umeer
X0TA Obl OAMH (QYHKUHOHAJbHBI CHMBOJ pauHra, He HH3-
miero YeM 1, WIH*Ke OZHH CHMBOJ OTHOLUEHHsl paHra, lie
uusmero yeM 2. Torpa teopus 7 HH B KaKOM M3 PasyM-
HHIX CMBICJOB 3TOFO CJ0BAa He SIBJfieTCst paspelliHMON;
KPaTKUM J0Ka3aTeibCTBOM TEOPEMBl, YCTaHaBAMBaloULeH
3TOT pes3yabraT (TeopeMa 3ta, AoKaszaHHas UépueM, oc-
HOBBLIBAETCH Ha pesyJabrarax [éaens), Mul 3aKOHuMM Ha-
Wy KHUTY. B To XKe BpeMs HHXKe HAM YyAacTtcs, cjaeays
I'énenio, nokasath, 4TO CyLlecTByeT B BbICINEll CTeNeliH
YAOBJAECTBOPHTENbHAA aKCHOMAaTH3anus TeopuH I mocpeal-
CTBOM AKCHOM M NPaBuJ BbIBOAA, NOJbL3YACh KOTOPBIMIL,
MOXHO J0Ka3aTb B TOUHOCTH Bce HopMyJbl, BXoasllHe B T, -

Apupmeruxa. JlonycTHm Temepb, UTo HAll HOJHBIH
A3bIK L coepKUT KOHKpeTHble CHMBOAK =, 0, 1, + u X.
Mu orpannuuMcs paccMOTPEHHEM MHTepnpeTaunnil Haluei
TEOpHM Ha eJMHCTBeHHOH CTpykType N, 06/1acThiO KOTO-
po#i sIBJIfiETCS MHOXKECTBO HaTypa/dbubx uucen 0,1,2...,
npuueM BbIOpaHHBIE CHMBOJbI MOJYYaOT CBOH OGbIUHBIE
uutepnpetauuu. [lox apudmeruxod Mol Gyjem NOHUMATh
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TEOPHIO, COCTOSIILYI0 M3 Bcex Qopmya f3bika L, obmie«
3HAYHMBIX NPH KaXXAOH WHTEpIpeTalU¥ Ha TaKo#l CTaH-
napTHofi crpykrype. OcHoBHo#l pesyabrat [énens co-
CTOHT B TOM, YTO apHdMETHKA He TOAbKO HEe fBJSeTcA
paspeltuMol, HO M HeakcHoMaTtH3HpyeMa. Takum oGpa-
30M, 110 OTHOWIEHHIO K apH(MeTHKe Hallla OCHOBHAs! Liefib,
cOCTOsAIas B MOJYYEHHH CHHTAaKCHUeCKOFo OIpeeaeHHs
oblie3HauyuMocTH, ofpeueHa Ha Heynauy, H HaM octaercs
JHIUL HAReATbCH, YTO B pPe3yJabTaTe 3TOH HeyAayH Mhul
cTaHeM MyApee.

Mbl noka ne GyneMm AaBaTb TOYHOrO ONpEJEJEHHUS, UTO
3HAYHT, UYTO HEKOTOPOE MHOMKECTBO pa3peuiumo; ROCTa-
TOYHO 3HATh, YTO JN1060€ MHOMKECTBO, 0 KOTOpOM MOXHO
YTBEPXKJaTh, 4TO OHO Pa3peiiuMO B MHTYHTHBHOM MOHH-
MaHHH 5TOTO CJIOBd, OCTAETC TAKOBBHIM M B paMKaX COOT-
BeTCTByMWOILero onpefenenns. OTMETHM, YTO BCe npepio-
JKeHHblE 10 CHX TOp onpejeieHus 3TOro MOHATHS OKasa-
JIUCh 3KBHBAJEHTHBIMH MeXAy coO0H; OAHO M3 HHX Mbl
cOpMyHpYEM HHXKe, KOrjda Ham 0e3 Hero yxe AedACTBH-
TeJbHO Heab3sl Gyaer o6oHTHCh, HUTO Ke Kacaercs axcuo-
MaTU3UPYeMOCTU, TO ONpeAeNeHHe 3TOro NOHSTHA JerkKo
JlaTb B TePMHHAX Pa3peliHMOCTH. ITO JOCTHraercs, Ha-
npuMep, cAeAyIOUHM o6pa3oM. 3aaeTcss HEKOTopoe MHO-
KecTBO GopMyJ, Ha3bBaEMbIX O ONPEREICHHUIO aKCUoMa-
MU, H HEKOTOpO€ OTHOLUCHHE KOHEYHOIo DaHra Mexay
tdopMyaaMH, B CHAYy KOTOPOro Hekotopas ¢opmyna Ha-
3bIBAETCA CJAEAYIOllell N3 HEKOTOPBIX APYTHX GOpMyJa no
onpefeneHHbIM npasusam svigoda. Koneunas nmocaepoBa-
TeAbHOCTh (OPMYJ HasbiBaeTcsi 0OKA3ATEALCTEOM, echu
Kaxkaasi ¢opMysaa H3 3TOl NocJae 0BATEIbHOCTH MO0 4B~
JsieTcs aKCHOMOH, JMGo caeflyeT W3 npenblayiinx Gopmya
[OoC/1e0BATEAbHOCTH 110 [paBujiaM BBHIBOAA: JOKa3aTelb-
CTBO eCTh JA0Ka3aTenbCTBO nociaefHeidl GopMy.asl B TakoH
nocaenoBatensHoctd, Popmydaa, A4 KOTOPoOH CyILIeCT-
BYeT N0Ka3aTelbCTBO, HasbiBaeTcsi Teopesoli. Mpl Gynem
Tpe6oBaTh, YTOGH CBOACTBO GbITh AKCHOMOH U OTHOILIEHHe
c/eA0BaHHS MO NpaBuaaM BHBOAA ObLIH pa3pelHMBIMH.
Torga crofictBo GHITH TeopeMoil Takxke GyAeT paspeiu-
MbIM: H3 ONpeAesieHHST NOHATHS HOKA3aTEJNbCTBA MpeXae
BCEro BHITEKAEeT, 4To AJst J06oH 3aJaHHOH KOHeuHOik
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NOCNEN0BATENBHOCTH JOpPMy.T HMeeTca NPocToH crocol
NPOBEPKH, ABAACTCA JU OHA NAOKA3aTeNbCTBOM. B To Xe
BpeMsi aKCHOMATH3HWpyeMasd Teopus, BKJAYAOIAs BCe
TEOPEMbl, BOBCE He 0073aTEJbHO pa3peliuMa: NOMCKH 10-
Ka3aTelbCTBA AN KaKOH-AHG0 KOHKPeTHOH (opMmyJibl,
€CJIH OHHM OCTa/IUCh Ge3pe3yabTATHBIMH, He 1al0T BO3MOX-
HOCTH NPHHTH K 3aKJIOYEHHIO, CyllecTByer JH BOOGIle
TaKo? J0Ka3aTe/bCTBO.

CoBceM TpHBHA/IBHOE pacCyzJIeHHEe TOKa3blBaeT, 4To
paspelinmast TEOPH HEIPEMEHHO SBJASIETCS aKCHOMATH3H-
pyeMoOH: Ha XyHOll KOHel, akCHOMaTH3aUWA MOXeT ObiThb
JOCTHTHYTa OObABICHHEM BceX (GOPMYA TEOPHH aAKCHO-
MaMH (OpH 3TOM HaM He MOHanoO0ATCA HUKaKHe NpaBuIa
BoiBona). C Apyrofi cTOpoHBI, Mbl YK€ OTMeyaJnH, yTo Jo-
T#{Ka NpeAHKaTOB aKCHOMaTH3HpyeMa, HO He paspeliHMa.
Ml oTMeyanu TakKke, uTo apudMeTHKa naxe U He aKCHO-
MaTH3HpyeMa.

C paspemnMocTbi0 CBA3aHO NOHATHE MOJHOTH. Teo-
pus T Ha3blBaeTCA NOAHOU, €CIM NSl KaXXJOFO MpeanoXKe-
Hug p Aubo camo p, JAubGo — p npunamnexur I. Ecau
aKcHoMaTusupyeMas Teopust T molHa H HeNpOTUBOpe-
YHBa, TO OHa paspewryMa. YroGwl y6ennTbest B 3TOM, HO-
nycTHM, 4To 1 aKCHOMAaTH3HpyeMa, NMoJHa H HenpoTHBO-
peudBa, H BO3bMEM NDPOHM3BOJBHOE Npeanoxenue p. M3
Npeino/aoXeHnsi 06 aKCHOMAaTH3HPYEMOCTH cJefyeT, 4To
dopMybl 93biKa L MOXHO mepeHyMepoBaTh ¢ [OMOIUbIO
HATypa/JbHbIX YHCEJ, U3 YEro B CBOK odYepelb HETPYIHO
NOJYYHTh U mepecyeT i, Sz,... BCEX KOHEUHBIX IOCTAENO0-
BaTenbHOCTEH GopMya. ITockoabky cBOHCTBO OBITHL HOKa-
3aTebCTBOM Da3peIiNMo, MBI MOXEM <«MpocesTb» mepe-
YeHb Sy, S, ..., OCTABHB B HEeM TOAbKO GOpMYJbl, ABJSIO-
Iyecss ROKAa3aTeJbCTBAMH, a NOCKOAbKY 3TO NpOceHBa-
HYe MOXHO NpPOLOJIKATb, JABHIasACh N0 3TOMY NEPEYHIO
KaK YrojHo Jajeko, TO B pe3y/JbTate Mbl NOJIYYHUM mepe-
cyeT py, P2, ... BCeX AOKa3aTenbcTB. Tak Kak I mo npej-
NO/IOXKEHHNIO NONHA, TO JU60 p, 160 — p npuHanNexuT T.
A rtakkak T axcuomamauypyema, TO AN TOH U3 3THX dop-
MyJ, KoTopasi BXoAHT B T, CyLleCTBYeT A0OKa3aTeJbCTBO.
TakuMm o6pasoM, A HEKOTOPOro HATYPaJbHOrO K Ipen-
JIOXKEHHEe p, Gymer —H 3TO MOXKHO yCMOTpeTb M3 BHAA
Pn — L0Ka3aTeNbCTBOM I/ p uau Ana — p. Ecaun p, ectb
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JOKA43aTeabCTBO AJsi P, TO P €CTh TeopeMa, T. €. pET.
EciH pn €CThb 10Ka3aTeNbCTBO it — p, T0 —p € T, a no-
ck0abKy T Mo NpeANnoOXKEeHHIO HENPOTHBOPEYHBA, TO MA
3akJi0uaem, UTo Torpa p He npuHagaexut I’. Onucannas
npouesypa, Kak Jerko MOHATb, NO3BOJAET pelIHTh B
npuHIMne aas a1060# GOpMyan p, NPHHANJIEKHT JH OHA
teopuu T.

Teopus T, onpeneseHHast ceMaHTHYECKHM 06Pa3oM HC-
XOst U3 HEKOTOPOWH ONpejeJeHHOH CTPYKTYpbl — CKaXeEM,
apHdMeTHKa, He HMelollas HHKAKHX (QYHKIHOHANBHBHIX
CHMBOJIOB H CHMBOJIOB OTHOWleHHH, KpoMme 0, I, =, + u
X, — TPUBHAJABHBLIM 00pa3oM NOJIHA H HENPOTUBOpEYHBaA.
CnepoBaTenbHO, ISl TAKHX TEOpHH HOHATHS paspeild-
MOCTH M aKCHOMaTH3HDYeMOCTH COBNAZaioT.

Paapewumbie Teopuu

Ins cKoMbKO-HUOYAb C/IOXKHOR MaTeMaTHYecKoil Teo-
PHH pa3pellHMOCTb ABJASETC CKOpee HCKAIOUEHHEM H3
obiero npasuna. ¥ Bce Xe 1/ HEKOTOPBIX BaXKHBIX Ma-
TeMaTHYECKHX TEOPHH yaaeTcs [OKa3aTb MX paspeiliu-
MocTb. BonblUHHCTBO N0Ka3aTeAbCTB pa3pellMoCTH AN
TEOPHH, ALK KOTOPHIX COMEPIKHT KBAHTOPHI, MPOBOAHTCSA
METOZOM, KOTOpOH MmOJyuHJ Ha3BaHHe MeTORa UCKAIOYe-
Hua KeanHTOpos. Mpl MpOHJAIOCTPHPYEM 3TOT METOR Ha
NpUMepax ABYX AOBOJbHO NPOCTHIX TEOPHH.

I1roTHoll aunedinbii nopadox. Mbl HaYHEM ¢ CEMaHTH~
4eCKOro onucaHus teopud T maoTHoro JuHeHHOro nopsa-
Ka. Ilycrs L ecTs f3blK, BKAlovaomui ceasky 0, 1, N,
C, D, A u E u GeckoHeynoe MHOXecTBO V TepeMeHHHIX,
He cojepXalluil HUKAKNX PyHKUHOHANBHBIX CHMBOJIOB H
HHKaKHX CHMBOJIOB OTHOLIeHHH, Kpome =, < u <. Mu
OrpaHUUMMCA pacCMOTPEHHEM HHTepNpeTanuil Hamel Teo-
pun B obaactd R neHcTBHTENBHBIX uHces, Ha KOTOpO#A
ucrnonbsyembeie B T CHUMBOJB OTHOLIGHHI HMMEIOT CBOH
oGbtunbiii cMbica. Teopus T — 3To MHOXKecCTBO Bcex ¢op-
MyJl, oOlle3HaYUMBIX NpH KaXkKo# TakoH HHTepNpeTAlHH.
Paspemaiomuit MeTOX, KOTOPHIA MBI ONMINEM, NPEAJIOKEH
Jlsurgopaom; wucyepnniBaiouiee ero oGoCHoBaHue Aad
Poaxepc.
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Mpul nokaxeM, uto Kaxnaa ¢opmyaa suaa p= Ewvg,
Fle ¢ He CONepPIKHT KBAHTODPOB, 3KBUBAJEHTHA HEKOTOPOH
6eckBaHTOpHOH dopMyae p’, He coxeprxalleil APYrux ne-
PeMeHHbIX, KPOME TeX, KOTOpble BXOAAT B P CBOGOZIHO.
Mockonvky Avqgi=1—Ev— ¢, To T0o e caMmoe cnpasens
JHBO H aas dopmya Bupa p= Avq. [Ipumenss noBTopHo
3TO npeofpa3oBaHHe, MBl CMOXXEM 3aMeHHTb a0y dop-
MYAay p 5KBUBAJEHTHOH efl 6eckBaHTOpHOH opMyaoi p’,
He conepkalllefl HHKaKHX NepeMeHHBIX, KpoMe TeX, 4TO
BXomAT cBoGoaHO B p. EcaH, B yacTHoCTH, p ecThb mpej-
JOXeHHe, TO p’ BooOIIe HE CONEP:KHMT HUKAKHX MepeMeH-
HBIX, 4 CAENOBATE/JbHO, HE CONEPKHUT HHKAKHX CHMBOJIOB,
kpome O, 1, N, C u D. Mul yxe Bupenu, 4to Jwo6as
Takas QopMyna NPONO3HIMOHAJABHOH JIOTHMKM TPHBHAJb-
HbIM 00pa3oM CBOAMTCA K 5KBHBaJeHTHo#l dopme O uau 1.
TakuM o0pa3om peliaercsi BONPOC O MPOBEPKe HA MCTHH-
HocTb J0Goro mpeajoxenHs; obuie3HauuMocTh 2Ke op-
MYJibl p, He SABAAIOIEHCA NpepsoKeHHeM, pPaBHOCHJbHA
HCTHHHOCTH HEKOTOporo npepsioxenus suga Ax;...Ax,p

Iycts teneps p=Evg, rne ¢ He coxepxut KBauTo-
pOB; sICHO, YTO Mbl MOXKEM 3alMCaTb ¢, NOAb3YACh TOABKO
cuMBoiaMH = H < (6Ge3 cumBsoga <). Mbl moxeM J0-
NyCTHTb, 4TO § 3anucaHa B NU3BIOHKTHBHOK ¢opMe, T. €.
uMeet Bua 9= Vq;, rae Kaxaas ¢; ectb ¢;=/Nqij, a kKa-
Kaas ¢;; uMeet ORHY H3 cleayollux ¢opM: x=y, x<y,
— (x=Y) uau— (x<y). 3amenum x#y Ha x<yVy<x,
a x<f{y—mHa x=yVy<x, nocie yero npeoGpasyem
NOJYYEHHOE  BLIPAXEHHE  COracHo  JAHCTPUOYTHBHO-
My 3axkody rA(sVE)i1=1(rAt)V (rAs). Mbl noaydyum
TakuM 00pasoM ¢OpMYyay, 3KBUBAJEHTHYIO popMyne g H
3anHCaHHYK B AM3BIOHKTHUBHOH dopMe, rae Kaxjas nojn-
¢dopmyna g;; uMeeT BHR Xx=Y wian x<y. SlcHo, utO dop-
myaa suga p=Ev(V ¢q;) skBuBanentHa Gopmyae
V vgi, Tak 4TO BMECTO ¢ MBI MOXKEM paccMaTpHBaTh
¢; — MHbIMH CJOBaMH, HONYCTUTh, uTO0 g=/ ¢;, TAe Ka-
Kpuas ¢; UMeeT Buj X=Y4 HUad x<y. Beuay Toro 4to ecau
r He conepxut v, 10 Ev(r A s)i=1r A Evs, Mbn MoxeM
Tenepb BMECTO p paccMartpuBath dopmyay p’AEvA g5
rae kaxpjasa noxpdopmyna g; copepxkut v. Takum obpa-
30M, MBI MOXEM CUMTaTh, 4TO p HUMeeT Bugy EvA g; rae
Kaxkjoe ¢; uMeeT BHA v=X, X< uan v<x.
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OueBUJHO, YTO BXOXKAeHHe B p noAdopMyJibl BHAA U=
=0 MOXHO NONPOCTYy ONYCTHTb, a HAJMYUE BXOXAEHHHA
puna v<vU O3HauaeT, uTo p HeBepHa. Eciu B p BxoguT
noatdopMysna BHaAa U=X, FIe X OTJIHYHO OT U, TO P MO~
XHO npencTaBuTh B Buae p=Euv[v=xAr(v, x)], uro, oue-
BUJHO, 3KBHBaNEHTHO p’=r(x, x). Tenepp ocraercs pac-
CMOTpeTh JIHWUb TOT CAY4aH, KOraa ¢ npejacrabiaser coboi
KOHBIOHKLHIO QopMyn x3<0, ..., Xn<0 B 0<Yy,...

., V<Yn, IpHYEM Bce X; ¥ y; OTJAMUHBI OT ¥. B 3TOM
cayyae p, OYEBHAHO, 3KBUBAJEHTHA p’ — KOHBIOHKIHH
Beex dopmya x;<y; (1<i<m, 1<j<n). drum saMe-
yaHUeM 3aBeplIaeTCsi J0Ka3aTelbCTBO Pa3pelyHMOCTH
teopun T.

Teopus T Oblia onpeneiieHa HaMH CEMAHTHYECKH, B
CBSI3H C AeHCTBHUTEJNbHBIMH YHCAAMH; ICHO, OJIHAKO, 4YTO B
TOYHOCTA T€ XK€ pacCyXXJeHHs NIPOXOASIT M IJIfA paudo-
HAJAbHBIX YHCEJ MJIH Aaxe AJs MHOXKEeCTBA PAUHOHAIBHBIX
yycea, 3akJaiueHHbX cTporo Mexay 0 u 1, anaMenarte-
JASIMHM KOTOpBIX fIBJASIIOTCA cTeneHu uucaa 2. B camoM gene,
B HaweM paccyXIeHHH HaM NMOHAAOOMJIOCL JHIUb KOHed-
HOe MHOXKECTBO HONYLleHHH O NeHCTBUTENLHBIX YHCIAaX,
BBIPA3UMBIX OCPEACTBOM HEKOTOPOrO MHOXeCTBa A npex-
JoXeHull Asbika L, Tak 4to paccyxpeHue 3710 cnpaBen-
JIHBO 110 OTHOLIEHHIO K Ji0G0# TEOpHH, BKJlOyaowed A.
Ho A ecTb He 4To HHOE, KaK MHOMKECTBO aKcHOM aas I —
B TOM CMbicae, 4To I coBmajaetr ¢ MHOXKECTBOM BCex ce-
MaHTHYECKUX caeacTBUi u3 A. Urobul yGeautncst B 3TOM,
3aMeTHM TNpexKJie BCero, 4to Tak Kak A ectbuactb T, 10
TO 3Ke caMoe CIPaBeANHBO U MO OTHOILUEHHIO K MHOXKECTBY
Bcex caeACTBHA u3 A; ¢ aApyrofl CTOPOHBI, eclnH KaKasis
HuOynp ¢opMyna p NpHHAMIEKHT I, TO ¢ NOMOLLBIO
OJHHMX TONbKO opMyJ U3 A MBI MOXXEM I0Ka3aTb, UTO P
KBHBaJeHTHAa 1 — HHBbIMH CJI0BAMH, MOXEM MOJAYYHTb P
Kak caeactsue u3 A. Ecam 6 MBI ¢ caMoro nayagaa omnpe-
peasan T nmocpeACTBOM MHoxecTBa A aKCHOM — 4TO, MO~
})anyi, Objio Obl foJsiee eCTeCTBEHHbIM, — TO MOFJIH OBl
3apaHee H He 3HaTb, YTo I mnOJIHA; HO A0OKAa3aTeabCTBO
paspellNMOCTH mNoOKas3biBaeT (akTHYECKH, UTO Kaxjoe
NpefJoXKeHHe 3KBHBAJEHTHO — eCAH NpHHATbL A — aubo
0, 60 1, tak uto JAH6O caMO 3To NMpPEAJAOKEHHe, AH6GO
€ro OTpumaHue BXoAWT B 7, uYTO M O3HAuaer noJHory 7T,
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Ecau BMecTO MHOXeECTBA BceX AEACTBUTENbHBIX YHCEN
B35iTb €0 MOAMHOXECTBO, COCTOALLEE, HAMPHMep, H3 Ta-
KHX JeHCTBHTENBHBIX yHCea X, 4To 5 < x < 8, T0o Mbl mo-
AYYNM HEKOTOPYIO HOBYIO TeOpKIO — OGO3HAUYHM €€ yYepes
I’, — rakxe apasioutylocs paspemwnmoil. B camom nese,
€c/IH TONOJHUTE 3bIK L 1BYMs HOBHIMHM CHMBOJAaMH 5 M
8, TO B TOUHOCTH TeM Ke MEeTOLOM, YTO H Bbille, A0Ka3bi-
Baercs pa3pellMMOCTb MOJYYalouIeics B pe3y abTaTe Teo-
pun T/, u3 dero B CBOIO ouepelb C/AEAYET, YTO NOATEO-
pust T/ reopuu T” TakxKe paspeiiuMa,

YnpaxHeHnus

1. Hokaxure paspemumocts 77,

2. Cocrasbre MHoxectBo A akcvoM miaa T u MHoxectso A’ ak-
cuom aaa T7.

Teopus pasencrsea. Ilycte L Brawouaer B cebs see
CBA3KH, OCCKOHEYHOe MHOXKECTBO MepeMEHHBIX M eJHH-
CTBEHHEI! CHMBOJ OTHOILEHHSt = M HE CONEPXKHT HHKaKuX
(yHKUHOHANbHBIX cuMBONOB. Teopueii pagencrea T 6y-
ZeM, TMo omnpeaeaeHHio, Ha3pIBaTh MHOXKECTBO Bcex dop-
MYJ, MCTHHHBIX NpPH BC€X HMHTEPNpETanusiX, B KOTOPLIX
CHMBOJl = [OHHMaeTcd B CBOEM OGBIUYHOM CMbic/ae — KakK
o6o3HaueHHe paBeHcTBa (ToxnpecTBa). SlcHo, uro T He
MoXKeT OBITh MOJIHA, TAK KaK A4d Kaxaoro n>1 npenso-
xenue Cp

Ex,...Ex, A x+x,
I<i€jgn

yTBepKaaolilee, YTO HEKOTOPas CTPYKTypa COAEPMHT NO
KpafiHe#l Mepe n 3/71eMEeHTOB, HCTHHHO NIpH OXHHX HHTEp-
npeTauusix H JA0XKHO npH apyrux. [TostroMmy ecnu Mei mo-
nbiTaeMcsl BOCNOJNb30BATLCSE METOAOM HCKJ/IIOUEHHsST KBaH-
TCPOB, TO HAM NPHAETCA PaCIIHPUTL A3bIK L TakuM o6pa-
30M, 4T0Gbl Dpepnoxenne C, MOXHO Oblio 3anucath Ges
kBaHTtopoB. Pacmmpum L po Hekortoporo sspika L’ 3a
cyeT go6aBneHusl 6€CKOHEYHOTO MHOMXECTBA CHMBOJIOB OT-
HOIUEHHH Cg, C3, ... paHra 0, a MHoxecTBO T pacluHpuM
2o T’ — MHOXecTBa (OPMYJ, HCTHHHBIX NPH BCEX HHTeP-
npeTanusax, B KOTOPbLIX CHMBOJ = HHTEPNPETHPYeTCs KaK
PaBeHCTBO, a KaMMbli U3 CHMBOJOB Cp — Kak Ch.
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Hckaiouasi, Kak H Bbllie, KBAHTOPLI, ¢ TOR JHLIbL pas-
pulledl, 4TO Temepb Mbl BOCHOJNb3yeMCsl COBeplUeHHOH
IH3BIOHKTHBHOK (OPMOH, CBeieM caydal IPOU3BOMb-
Hoi Gopmyas p K cayuaio ¢opmyan p=Evg, rAe
g €CTb KOHBIOHKIHA HEKOTOPOro 4YHC/Ia PaBeHCTB U=X;
i x;=x,{i<j) ¥ oTpHIaHH# OCTaNbHHX paBeHCTB Ta-
KOro BuAa nag Habopa pa3nuYHbX NepeMeHHHX U,
X1y .-+, Xn. Ilpy 35TOM MOXKeT, B YaCTHOCTH, OKa3aThCd,
YTO § COAEPKHT KaiKJ0e PaBeHCTBO U=x; WIH X,=Xj
Ilycte r= A xi7x; OueBuaHo, uto ¢opmyaa

Ii<i<n

P=AEv(rAvEGAN ... NVFX,)

skBHBaneHTHA dopmyne p'=rA\cpr.

DTHM 3aBepllaercss NpouneAypa HCKIIOUEHHS KBaHTO-
POB, W MBI BHIHM, UTO KaxKjoe NpeAJoXKeHHe A3bKa L’
SKBUBANEHTHO OTHOCHTEJbLHO 1’ HEKOTOPOMY BHIPaXKEHHIO,
06pa3oBaHHOMY NpPH NOMOLIY CBH30K U3 Cn. JIETKO moka-
3aTh, YTO B TaKOM CJlyyYae NpeiJoXKeHHEe p JOJIKHO BbI-
paxarb, YTO MOIIHOCTE A COOTBETCTBYIOIEH 006JacTH
IPHHAJIEXKHT HEKOTOPOMY MHOXecTBy U, sBnsiomemyca
o6 beJHHEHHEM KOHEYHOTO YHCJA HenepeceKaioWHXCsi UH-
repBanos Buga [n:a<n<b] uau [n:a < n] Ouesuano,
4YTO p MCTHHHO TOTJAa M TOMBKO Torja, Korma U cocrour
M3 OJHOTO-eAMHCTBEHHOro HHrepBana [n:1<n]. Hs
3TOro, B YACTHOCTH, C/JEAyeT, YTo B si3blke L’ Her Takux
npeANoXKEHHH, KOTOpble BHIMOJHSIIHCH OB JAAs  BeexX
CTPYKTYP, MMEIOIUHX KOHEeYyHyi0 00J1aCTb, ¥ TOJNBKO JJ%
3THUX CTPYKTYP.

O6patuasice Tenepb K Teopuu T, Mbl BHAHM, YTO OHA
TaKXe paspemIHMa; HMeeTcss aaropud, nepeBOAALIMH
NPOU3BOJIEHOE NpejJioXKeHHe f3blka L B S5KBUBaJeHTHOE
€My OTHOCHTENLHO JAHHOH TEOpHH NpeAJoXKeHHe, HMelo-
Liee BHJ NPONO3HUHOHAIBHON KOMOGUHALMH NpelJioKeHuil
Buga C,.

Kak ¥ B ciiyuyae Teopuu IWIOTHOTO JIHHEHHOro NOpsaA-
Ka, Mbl MOXeM H3B/eYb H3 HAIIHX PacCyXKAeHUH MHOXKe-
ctBo A akcuom aas teopuu T. TaxkoBmmu 6ymyT mped-
JIoXKeHHs, YTBePXKAaIOIHUE, UTO OTHOIeRHe, 0603HaYaeMoe
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NOCPEACTBOM CHMBO/MA =, pedeKCUBHO, CHMMETPHRHO U
TPaH3HTHBHO:

AX( =JC), AJCA_’/(JC=!/D!/=JC),
AxAyAz (x=y A\ y=2>Dx=2).

Crour OTMETHTb, HTO, NOCKOJbKY 3THM aKCHOMaMm
YJAOBJIeTBOPAET MNPOH3BOJILHOE OTHOWEHHE 3SKBHBAJMEHT-
HOCTH, TO, OYEBHIHO, CpEACTBAMH fA3blKA L HeB0O3MOKHO
BBIpA3HTb YCJOBHA, KOTOpbIE MNO3BOJNHJH 6bl BLIAEJNHTD
PaBEHCTBO H3 BCEX OTHOLIEHHHW 3KBHUBAJNEHTHOCTH.

YnpaxHeHus

1. [Iposeante BO Bcex AeTanAX XoKAa3aTeNbCTBO pPa3pEIHMOCTH
TeopHH paBeHCTBA.

2. CyulecTByeT NH GeckoHeyHOe MHOKECTBO P npeffioXeHull, Ta-
Koe, 4T ¢P=1 Boipaxaer GeCKOHEYHOCTb 06JacTH HHTEpNPeTallHH
¢? CyluecTByeT Jil Takoe MHOKecTBo P, uTo @P=1 pnipaxaer Ko-
HeyHocTh o0/1acTH?

Hpyeue paspewumoie Teopuu. YnomaHeMm eile Julllb
O ABYX pas’pellHMBLIX Teopuax. [nsa Kaxaofl U3 3THX Teo-
puit J0oKa3aTeNbCTBO PA3pElIMMOCTH METOAOM HCKIIoye-
HHA KBAaHTOPOB MpPeACTaBAAET H3BECTHYIO TPYAHOCTb H
CBA32HO C YueTOM CIelHaJbHbIX CBOHCTB COOTBETCTBYIO-
weé Teopud. IlepBasn U3 3TUX Teopuil — Teopus abeneBuix
rpynn, dopmyaMpyemMas Ha f3blKe, BKJIOUAIOMEM CHM-
BOJ = M CHMBOJ AJfA rpynnoBoii onepamnun. Paspeuiaio-
mas npoueaypa Aas sToii Teopuu, npepnoxenHas llme-
NEBOH, NPHBOANT K TOMY Ke pe3yJbTarty, YTO H AJs Teo-
pHH PABEHCTBA, XOTsl M 3HAYMTEIbHO 60see CIOKHBIM My-
teM. Jpyro#t — u, moxanyil, cambii BaxKHbIE — npuMep
paspemraiomieil npoueAyphl npeiasoxeH Tapckum pgast
TEOPUH JNEHCTBHTENbHBIX YHCEJ, SI3BIK KOTOPOH COAEpMHT
CUMBOJIB 18 PaBeHCTBA, CJOXEHHSI B YMHOXeHHs, Teo-
pHs 3Ta, KOHEUHO, nojHa, ¥ pa3pelaioliyfi MeTos Haer
BO3MOXHOCTb MOJIyYHTb CHCTEMY aKCHOM; HOJNE3HO OTMe-
THTb, YTO JII060e CBOHCTBO ACHCTBHTENbHBIX UMCeJ, Bhpa-
3UMO€ CpeACTBAMH YKa3aHHOro s3blKa, CMPABEAJHBO H
Ansl BCeX ADYrMX MoAe/]eH BelleCTBEHHO-3aMKHYTHIX MO~
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nel, yIoBJIeTBOPAIOWHUX 3THM akcHoMaM. Pesyabrar Tap-
CKOro, OTHOCHIIMACA K TEOpUH AefICTBMTENbHLIX HHCel,
JIErKO MEPEHOCHTCA Ha TEOPHIO KOMIJEKCHBIX YHCEJ; anmna-
paT aHaJIMTHYECKOH TeOMETPHH Cpasy »Ke NPHBOJHMT H K
paspeliaponieMy MeToay AJA eBKAHJOBOH reoMerpuH.

Yto6bl NOHATH, HACKOJbKO 6H3KO apHdmeTHka feil-
CTBHTEJIbHBIX YHCEN TMOAXOAMT K rpaHule MeXay paape-
IUHMOCTBHIO H Hepaspeui¥MOCTbio, 3aMeTHM, 4TO KaxAaoe
HAaTypa/ibHOe YHCAO 1 MOXKeT OniTh OXapaKTepH3OBaHO B
9TO# TeopHH nocpeacTBoM GoOpMYJH

Pax)=Aylxy=y+ ... +y| (n craraemnix);

B TO e BpeMsi, ecid 6bl cyulecTBoBana Qopmyna p(x),
Xapakrepuayioulas B TOYHOCTH Becb HaTypaabHBll psif,
TO B Hally TEOPHI0O MOXKHO Oblio Obl mepeBecTH mw0Goe
npefjoxeHHe apudMETHKU HaTypajbHbIX YHCea H Hepas-
peluMocTb paccMaTpUBaeMoil HaMH OrpaHHUeHHOH apHp-
MeTHKH JAeHCTBHTEeNbHBIX HHCeNa BhTeKana Obl M3 Hepas-
PeIHMOCTH apU(dMETHKH HaTypaJbHbIX qHCel.

Hepaspewumoie teopuu. Vi3aBecteH psif pe3ynbTaToB
0 Hepa3pellluMOCTH, JI0Ka3aTelbCTBA KOTOPLIX He 3aBHCAT
oT (UM, ObITh MOXeT, Hpolle) réleNeBCKOro A0Ka3arTe/b-
cTBa HepaspewmuMmoctd apudmeruku, Pesyabratsl [locra u
ThiopHHra ycTaHaBAMBAIOT Hepa3peHIMMOCTb Ciefylollei
1po6/ieMbl: y3HaTb MO NPOH3BOJNBHOH COBOKYNHOCTH AaH-
HblX, NOJAHHBIX HA BXOJ HEKOTOpPOH HJealH3HPOBAHHOH
BbIYHC/HTE/NbHO! MAalUHHBI, 3aKOHUHTCA JH [POLecC BhI-
yucnenus. C 3THM pe3ysbTaTOM CBA3aHa HEpa3peliuMOCThb
npo6aeMBl TOXJAECTBA CJOB JJf MOJYIPyNil: CYHIeCTBYIOT
TaKHe TepMbl Iy, 81,...,1,, Sy U U B f3bIKE TEOPHH MOJY-
TPynN ¢ CHMBOJAMH = ¥ YMHOMKEHHs|, YTO MHOXECTBO
TEPMOB W, AJ1 KOTOPHIX BepHa dopmyna f=s;A ...
... Nty=8,Dw=u,Hepaspemwmtnmo. Ha sTix pesynbrarax
OCHOBAHbI, PSIMO HJH KOCBEHHO, MHOTHe Apyrue pesylib-
T4Tbl 0 HepaspellinMocTH, OaHuUM U3 HauOonee TPYAHHIX
TaKMX DPe3yJbTaToB ABHAOCH npeanoxeHHoe HoBHKOBLIM
4 ByHoM IokazaTenbCTBO Hepa3pellHMOCTH 3HaMEHUTOM
npo6seMbl TOXAECTBA CJOB AJs Tpynn, He MOAJNaBaB-
IuedCa pelleHHio B TeleHHe MHOTHX JIeT,
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AHcCHOMATH3AUWA NIOTHHH npearnKaToB

Nocnenyiomue pasgensl HacTOALIHX 3aMeTOK OYAYT
NOCBAUIECHB JABYM OCHOBHBIM BONpOCaMm: BO-NePBBIX, Mbi
JIOKa}XeM aKCHOMATH3HDYEMOCTb JIOTHKH MPeJHKAaTOB H,
BO-BTOPBIX, HAMETHM [A0KAa3aTe/bCTBO HeaKCHOMAaTH3HpYe-
MOCTH apuMETHKH, H3 4ero B CBOIO ouepelb CJeiayer
HepaspemuMOoCTh Kak caMoil apHpMeTHKH, TaK H JIOTHKH
npeankatoB. Pasymeerca, no xomy gena Mol 6yneM Ka-
caTbcsl M APYTHX pe3yJbTaToOB, CBA3AHHLIX ¢ ABYMf ymO-
MSIHYTBIMH.

Tlon asocukoil npeduxkaros mpl nonumaeMm teopHio T
Bcex GOpMYyJ HeKOTOpOro s3wika L, onmucaHHoro B Hauane
KHHUTH, HCTHHHBIX TpH JA060#1 uHTepnperanud. Mpl fagum
IBe, HECKOJ/IbKO OTJIMYHBIE APYr OT Apyra, akcuoMaTHu3a-
uHu atoit Teopuu. [lepBas U3 HHX — 3TO OObIYHAS AKCHO-
MaTH3anua, COBNajaliuas B OCHOBHOM C Toil, uTo Gbina
ucroabsoBana Paccenom u YafitxemoMm. YTBepxieHue 0
TOM, YTO aKCHOMB! H [IPaBUJa 3TOA aKCHOMATH3aUHUHU Jeli-
CTBHTENBLHO JAIOT CHHTAKCHYECKYIO XapaKTepPHCTHKY oflpe-
JNeNeHHON CeMaHTHYecKHM 06pa3oM TeopuH T, Ha3bIBalOT
o6niuHO TeopeMoil ['€fensa o NONHOTE; MOCKONBKY, OXHAKO,
Mbl NOJIb3yEMCSi TEpMHHOM <IOJIHOTa» B APYrOM CMbICJe,
Mbl OyleM Ha3biBaTh 3TO NpeiJOKeHHe TeopeMoll aje-
KBaTHocTH. JloKa3aTedbCTBO 3TOft TeopeMbl, KOTOPOE Mbl
NpUBeeM, — 3TO NpefioKeHHoe [ eHKHHBIM yCOBeplIeH-
CTBOBaHue JAOKasartenbcrBa [ éaensi. Bropag akcuoMaru-
sauus, npuHajnexallas [ eHieHy, HECKOJbKO MeHee H3-
BecTHa, HO 3aTO #BJfAeTCA B HEKOTOPOM cMbicjie GoJiee
eCTeCTBeHHOM, He roBOpA yiKe O TOM, 9TO oHa yAOGHee AJs
NPAaKTHYECKOI'O0 HCMNOAb30BaHHA. MBI H3JI0KHM [0Ka3a-
TeJbCTBO aJeKBaTHocTH cucreMbl [eHueHa, cnenysi Pacé-
Boit 1 CHKOpCKOMY.

B kauecTBe cBA30K A3blkKa L HaM Gyjaer yROGHO orpa-
AuuuThest cumBonamu O, J H A, pacemarpHBas ocTanb-
nbie CHMBOJIBI KaK COKpalleHHs, HanpuMmep — p BMECTO
720 u Ex BMecto — AX —. Mbpl 6yaeM npeanosarars,
uto B L Bxomar cBa3kH 0, J, A, OeckoHeuHOe MHOXKe-
€180 V mnepeMeHHBIX W HEKOTOpas COBEpIUEHHO MPOH3-
BOJIbHAst COBOKYNHOCTb (PYHKIMOHAJbHBIX CHMBOJIOB H
CHMBOJIOB OTHOLIEHHH pa3JUUYHBIX PaHrOB.
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Onxiem tenepb NepBYIO M3 YNOMAHYTHIX aKCHOMaTH-
saunfi. Axcuomol 3afai0TCA NOCPEACTBOM IATH CXeM, KaxK-
Nas M3 KOTOPHIX OXBaThiBaer Bce (hOpMy/bl ONpejeleH-
Horo Buna. CxeMbl aKCHOM HMEIOT CJIEAYIOIIHI BHA:

Al po(gop);

A2, |p=(g=n)ol(p=9)2(p=0);

A3. [(p20)20]|>p;

A4, Ax(pog)>(p>Axq), rae x He CONEPKHTCA
cBo60OJHO B p;

A5. Axp(x)op(f).

3ameTtuM, uro 0603HAYEHHe, HCIOABL3OBAHHOE B CXe-
me A5, clieayeT moHUMaTb B TOM CMbiche, 4To p(X) ecTb
HeKoTopas opmyaa, a p(t) — dopmyna, nonyuaoouascs
H3 p(Xx) B pesysnbrare 3aMeHb NepeMedHOH X TepmoM
BO BCeX CBOGOJHLIX BXOXAEHHAX IepeMEHHOH x, MpHueM
HHKaKoe BXOXpaeHHe Tepma ! B ¢opmyny p(f), aBasio-
HleeCs TAaKOBHIM B pe3yJ/braTe 5TOll 3aMeHbl, HE COAEPKHUT
CBA3AHHBIX BXOXAEHHH HUKAKHX NE€PEMEHHBIX.

Hwmetorca pBa npasusa sviéoda. Iepsoe 13 Hux, Mo-
dus ponens (MP), npeacrasnsier coboit TepHapHOe OT-
HOLIelide, HMelollee MECTO MeXJy ABYMsi (GopMyJamy,
Ha3blBaeMbIMH NOCHIAKAMU, U TPerbeil QopMyno#, Hasbi-
BaeMOH 3akAro4eHuem, TOTAa ¥ TOAbKO TOrAa, Korja Imo-
CBIIKH HMEIOT BHI p W p>¢q, a 3akavedue ecTb ¢. Bro-
poe npaBuso — npaguso 06o6ujenuns (GN)— cBa3biBaeT
€[HHCTBEHHYIO MOCHJIKY € HEKOTOPbIM 3aKJioueHHeM
TOTA2 W TOMBKO TOT[a, KOTAa 3Ta MOCHUIKA HMeeT BHI
p(x), a 3agmouenue — BUa Ayp (y). Mbl GyneM cxeMarTu-
YeCKH 3anHChiBaTb 3TH NpaBHJAa CAeJyOMHUM 06pa3oMm:

jAV =X . p(x)
q (MP): Ayp (9) (GN).

Boisodom w3 mHoxectBa P dopMysn Kak NMOCHUIOK He-
KOTOpOil (OPMYyNH ¢ KAaK 3akJioyeHHa Mbl OyaeM Hasbl-
BaTh KOHedHyl0 [ocnenoBatenbHocts D=(d,, ..., dy)
$opMyJs, rakylo, 410 Kaxiaas d; ectb 1100 aKCHOMa, JUG0
npuHaanexut P, n1nbo fBAseTCA 3aKJAIOYEHHEM MO KaKo-
MY-1H60 NpaBHJAY BHIBOAA H3 OJHOH H3 MPERMIECTBYIOMIHX
B 3TOfl nocnegoBartensHocTy Gopmya dj, dy KaK NOCHLIOK
W TaxoBa, 4TO dy €CTb ¢, NPHUEM €C/Ii HMEeT MecTO HpH-
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AKCHOMATH3AUMSA JIOTHKU MPEIUKATOB

metenue GN, To nepeMeHHan X He BXOAHT CBOGOJHO HY B
Kakyio u3 QopMya, npunagnexawnx P. 3anucs Pl-gq
03HAYAET, YTO CYLIECTBYeT BHIBOA GOpMyJH g H3 P (w1n
H3 KaKOro-HHGyb MOAMHOXecTBa MHOxecTBa P). [3ame-
yaHHe B cKOOKax B npeablayuiell ¢ppase npeciaeiyer uus
CTO TeXHUYECKHME LENH: C ero NOMOIIbIO Mbl H36aBaAsIeMCsk
OT HMCKYCCTBEHHOrO OIpPaHMYeHHs] Ha HCI0Jb30BaHHe Mpa-
Bujaa GN, KoTopoe HHaue NpUIIoch Gbl BBORHTH, HMes B
BMY, UTO BCe — KPOMe, ObITb MOXKCT, KOHEYHOrO UHC1a -—
nepeMeHHble MOTYT BXOAHTb CBOGOAHO B (HOpMyJsl, mpH#
HajJexaume MHOXKecTBY P

Hokaszaresvcréom Gopmynsl g Ha3biBaeTca BbIBOA §
H3 mycTOro MHOXecTBa OpMyJa; OTMETHM, 4TO NPH 3TOM
onpegenenuu chopMylTHPOBaHHOe Bbliie (fIpH ONpeneses
HHY TOHSITHS BbIBOAA) OrpaHHYeHHe HA HCIONb3OBaHUE
npaBuna GN ornapaer. B ciydae korpa ans ¢Gpopmyast
g CyuiecTByeT [0Ka3aTejbCTBO, Mbl OylneM Ha3blBaTbh ¢
Teopemoll ¥ 3amUCHIBATL 3TO OBGCTOATENbCTBO CHMBOJH-
YeCKH B BUJie g.

Ecan P} 0, Mbl OyseM HasbiBaThb MHOXKECTBO ¢op-
MyJn P 0e0yKTUBHO HeCcOBMeCTHbIM, UK Oe0YKTUBHO NPO-
TUBOpEuUBLIM, B TIPOTHBHOM cayuae P HasbiBaercs dedyk-
TUBHO COBMECTHOIM, UIH OeOYKTUBHO HEnpOTUBOPEUUBLIM.

Cefiyac Mul npHBeJeM TPH NPOCTHIX CAEACTBHA M3
aKCHOM H NpaBusl BhIBOZa. Mul Morsu 6bl uX 6e3 BCAKOTO
yimep6a NPOCTO NMPUCOEQHHHTb K CMHCKY aKCHOM H npa-
BHJI, HO NpeANOYHTAaEeM MPHUBECTH HX HA0KA3aTelbCTBA B
KauyecTBe HJMIOCTPauui AaHHBIX HaMH ONpefeleHUH no-
HATHH BBIBOJA M J0Ka3aTeNhLCTBA.

Teopema. lua scex popmys p umeer mecro t— pop

IMpuBenem cxemy pnokasateabctBa D =(dy, ..., ds)
BceX Takux GopMya p>Sp; clpaBa AAs KaXA0H CTPOKH
yKa3aHo, KAKHM MMeHHO 06pa3oM 3Ta CTPOKa Y/OBJETBO-
psieT ycnosuaM, GUIyPUPYIONIHM B ONpefe/eHUH TOHATHSA
AoKasatenbcTBa. Bor ata cxema:

d, p>(p>p) Al
d, p>((p>p)>p) Al
d; [po((p2p)>p)=2l(p=2(p>p))=2(pop)) A2
d, (p=(p>p))>p>p) d,, d;, MP
d, pop d,, d,, MP



AKCUOMATHU3ALNS JIOTUKH NPEAUKATOB

Teopema. Jaa aobux gopuys p u q umeer mecro
F(¢=0)>(9>p).
ITpuBoanM AOKa3aTeNAbCTBO:

d; ((p=0)>0)>p A3
d, [((p>0)202p]2[02[((p=20)20)2p]] - Al
d, 02[((p20)20)>p] d,, d,, MP
d, [02[((p>20)20)=>p]|2{[0=2((p=0)20)|2(0>p)] A2
ds [0>((p>0)20)]|2(0>p) d; d,, MP
dy 02((p20)>0) Al
d, Oop ds, dg, MP
ds (0>op)>(9>(02p)) Al
dy, ¢>(0>p) d;, dg, MP
dy (§2(02p))2((920)2(9>p)) A2
d,, (g20)>(g>p) dy, d,y, MP
Teopema. Aas scex gpopmyas p umeer mecro
—» — AX — — p— Axp.

Mut 6ynem unoraa nmonb3oBaThCsl, KpOMe OCHOBHBIX, H
IPYTHMH CBAA3KaMH, onpelensist uX B TepMunax 0, J u A;
Hanpumep,— p Mbl GyaeM NOucaThb B KaueCTBe COKparie-
Hua ana p 20, a Exp — kax cokpauenue ansa— Ax — p.
B 3tix 0603HaueHUsIX BBIBOA, O CyLIECTBOBAHHH KOTOPOTO
FOBOPUTCA B YTBEPXKJAEHHH ITOH TeopeMbl, 3amUCHIBaeTCH
B BHjE

—Ex— pl— Axp.

YTBepxkaeHue 3TO CAeAYET M3 PACCMOTPEHHA CleAyio-
el cxeMbl BbIBOJA:

d ——Ax——p [Tochaka
d; Ax— - D dls d2; MpP
d; Ax—.— DD =P A5

dy ——p d,, d,, MP
dy ——pop A3

d, p ds, dg, MP
dy, Axp d,, GN
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AKCHOMATHU3ALIMA JIOTUKHU MPERNKATOB

Ina obocHoBaHHA noc/aefHell CTPOKH BbIBOAA, 3aKII0UYal0-
uerocs B cchiike Ha mpasuao GN, cyulecTBeHHO TO 06-
CTOATENBCTBO, UTO NepeMeHHas X He BXOAHT cBOGOXHO B
€JHHCTBEHHYI0 MOCHIIKY Hallero BbiBoJAa — popmyay

He coBcem yno6ibiM siBnsieTCs TO 06CTOATENBCTBO, UTO
ecmu D, ecth BuiBoA g u3 P, a Dy — BoiBon s U3 {gIUR,
TO nocjefoBaTedbHOCTh D dopMya, nonydaiomancs npu-
nuceiBaHuem Dy K Dy, He 06513aTe/bHO SB/SIETCA BBIBOAOM
s u3 PUR, Hdeno B toM, uro npaBujo GN MoxKeT npume-
Hatbea B Dy (uau B D;) K HekoTOpOIi MepemMeHHOM, BXO-
Asileil cBOGORHO B KaKylo-HUGYAp H3 QOPMYJ MHONKECTBa
{q} U R (cooTBercTBeHHO MHOXecTBa P) u He BXoasieh B
TO € BpeMs CBOGOJHO HH B OAHY M3 (POpMyJ] MHOKe-
crBa P (coorBercrBeHHO {g}UR). Tem He MeHee oTHoOUIe-
HHe |~ TPaH3UTHBHO B CMBICJe, yCTaHaB/IMBaeMOM cCJie-
Ayoiled TeopeMoH.

Teopema. Ecau P-QuQURE S,moPURI}-S.

Yr1BepxaeHHe TeopeMbl Jerko CjaefyeT H3 TOro 4a-
CTHOro ee ciayuas, korga P u R -— KoHeuHble MHOXecTBa
¢opMmyd; uTO Ke Kacaercd MHOXecTBa @, TO OHO B COOT-
BETCTBHH C ONpeje/ieHHeM BHBOAA B JIOGOM cJyyae co-
CTOHT u3 ORHOH GOpMYJbl ¢, H, aHAJOTHYHO, S COCTOHT
H3 efuHCcTBeHHOH dopMmyanl §. Tlyers Teneps D ecTs Bbl-
Box ¢ u3 P, a D, — BuiBoa s u3 {¢} UR. B koHeuHoe MHO-
xkectBo P U{g} UR dopmyn moxer BXOAHTb CBOGOIHO
JHIIL KOHEYHOE YHUCIO0 TMepeMeHHbIX, [0ITOMY MHOXe-
ctBO V' OoCTajbHbIX NepeMeHHbIX OeckoHeyHo. JlonycTum
Tenepsn, 4To D cOHep:KHT HEKOTOpHIli BHIBOJA NOCpeA-
ctBom GN Hexotopoit dopmyast Ayp(y) u3 p(x), Tak
YTO X He BXOAUT CBOGOJHO HY B KAaKyi0O M3 NpHHajIexa-
iux P ¢opmysa. Torma HekoTopas MOANOCAENOBATE/b-
HocTh E nocnepoBatensHocTd D, OKaHUHBAIOWIARCS ITHM
BLIBOAOM, npeacrasaser coboit BeiBog Ayp(y) u3 P. Ecan
Mbl Tenepb o6pasyem u3 E HOByio nocnenoBaTenbuocTs E’,
3aMeHsisl KaXKAoe CBOGOJHOe BXOXJEHHE NMepeMeHHOH x
BXOXKJEeHHEM HEeKOTOpPoi HoBo# nepemenHolt x' uz V/,
u npucoenunum E’ ¥ D), 10 nonyuum BbiBOA D dbopmy-
abl ¢ U3 P, Haauune B KotopoMm ¢opmyast Ayp (y) oboc-
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AKCHUOMATHU3ALNS JIOTHKH TIPEAHKATOB

HOBBIBAeTCS cChLIKOf Ha npumeHenue npasuna GN k dop-
Myae p(x’), rae x’ npuHafaeXHT MHOXecTBY V',
IToBropHoe npumenenue 5TOf KOHCTPYKUHHM NpPHBEfeT
Hac B KOHIle KOHUOB K BeiBogy Di ¢opmyan ¢ us P, B
KoropoM npaBuno GN npumensierca K dopmyne Ayp(y)
JHWb JANA NepPeMeHHHX X, NPHHAAJMEXKAIUHX MHOMXKe-
ctBy V’. AnajoruyHo Mbl MoxeMm npeo6pasosars D, B

"
HEKOTOphill BuiBOA [, o6najfaiowuii TeM CBOMCTBOM, 4TO
GN npumeHnsierca B Hem K ¢opMynaMm p(x) TONbKO Aas
MepeMeHHbIX X, He BXOASUIMX CBOGOAHO B MHOXECTBO

PU{g}UR. Ecn Mul Tenepb npHnuilem D5 Bcaep 3a D,

TO NONY4UM HeKOTOPYIO NocaeaoBaTenbHdcTb Dy, Bee npH-
MeHeHHs: B Kortopoit npasuna GN 6yayr yaoBaerso-
pPATE OrpaHdueHH1o, QUIypHpyIOLleMy B OfpeJeeHHH
BLIBOAA, TaK yto D’/ Gyner npeacraBiasth co6oii BHBOA §
u3 P, uto U Tpe6oBanOCh.

YopakHeHuqd

1. Tlokaxure Ha npumepe, uto npoussesienne D ABYX BHBOIOB
Dy w Dy, yngB/JETBOPAIOIIMX NDPEANONOKEHHAM, CHOPMYAHPOBAHRHLIM
B XOZ€ AOKasaTesNbcTBa Npenbiayiieli TeopeMbl, He 06fA3aTelbHO RB-
NATCA BHIBOLOM.

2. 3aBepmnTe JA0KA3aTEABCTBO TEOPEMH, MOKa3as, YTO ee yTBep-
MieHHe AJs1 OGIero cayuasi cieflyetT M3 4acTHOro cjyuas, pasobpan-
HOTO 8 NMpHBEJAEHHOM BHILIE JOKa3aTedbCTBe.

Eule oxHo 3ameuaHue TOro xe poaa, KOTOPHM Mbl BOC-
NONb3yeMcsl HMXE, COCTOMT B TOM, 4TO ecaH P ectb MHO-
xKec1BO GopMyJ, 3aNHCaHHBIX Ha a3bike L, ¢ — dhopmyaa,
3anHcaHHasdg Ha TOM XKe f3blKe, a L’ — A3biK, nojydaio-
Hyica B peaysbTaTe paclinpeHus L 3a cueT mpHcoeHHe-
HHSl HEKOTOPHIX HOBBIX CHMBOJOB, TO OTHOWenHe P|-gq
HMEEeT MECTO OTHOCHTeNbHO L TOrAa U TOJBKO TOrAa, KO-
rla OHO HMEeeT MECTO OTHOcHTelbHO L’. D10 3ameuaRrue
npejcraBasier co6ofl NpocToil War B HanpabBjieHHH K 6o-
Jee ray6okofl Teopeme Kpsiira, o KOTOpoil Mbl OFOBOPHM
nosnHee,

OTMeTHM TaKiKe, YTO NOCKOJNbKY BOMPOCH O TOM, fB-
JifeTca JU HekOoTopas AaHHas ¢opMysna akCHOMON M clie-
LyeT AM AaHHas ¢HOpMyna H3 ApYrHX AaHHbIX GHopMyd no
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OMNPABAAIHHOCTb AKCHOMATH3ALHHK

KaKoMy-1H60 npaBHy BHIBOJA, OYEBHAHBIM 06pa30M pas-
peluMbl, TO paspeliHMbIM OKa3bplBaeTcd H BONpPOC, fAB-
NfAeTCA JM HEeKOTOpas AaHHas MOCAeROBaTeNbHOCTH (oOp-
MyJ BbIBOJOM HaHHO# (OpMysabl ¢ M3 JAHHOTO MHOXKe-
ctea P dopmya.

YnpaxHeHus

1. JlokaxuTe mepeoe H3 TONLKO YTO BLICKA3AHHBIX YTBEPIKACHHH.

2. Jlafire TowHoe omHcaHue MeTOAA, MO3BOJAIOLIETO NO INPOH3-
BOJIHO 3ajaHHMM MHOXecTsy P ¢dopmysa, dopMyne ¢ H nocaenosa-
TEABHOCTH Pi, ..., Pn GOPMYA ONpeAeanTb, HBJAETCH JH 3Ta NO-
C/1e0BaTeNLHOCTL BHBOAOM ¢ u3 P,

OﬂpaBAaHHOCTb aHCHOMaTH3aLUHH
Teopewma. Ecau Pl-g, mo Pl=gq.

d1a TeopeMa yTBep:KAaeT MONPOCTY, UYTO Mbl He GbLIH
CAMUIKOM LieApH B BLIGOpe aKCHOM M NpAaBHJ BHBOAA; €e
Jl0Ka3aTebCTBO, K KOTOPOMY Mbl 00paTUMcs 4yTh HHIKe,
He caoxHo. O6parHoe XKe YTBepXKAeHUEe — O TOM, UTO MHI
NPy 3TOM BoIGOpe HE MNpOSBHIH H3NUIUHEeH CKPOMHO-
CTH, — JAa/JeKO He TaK OUEBHAHO, U J0Ka3aTeJbCTBO €ro,
KOTOpOe Mbl JaiHM No3[Hee, NPeJCTABIAAET 3HAUHTENBHO
647blIMe TPYAHOCTH.

Urobbl [0Ka3aTh BbiCKa3aHHOE YTBEpIKAEHHe focpen-
CTBOM HHAYKUHM 1O AnHHe (OpPMyJbl, Mbl AOJNKHbBI JOKa-
3aTh ABa CJEYIOIIUX YTBepKAeHHSA: BO-NepBhIX, UYTO KaXK-
Jlast aKCHOMAa HCTHHHA H, BO-BTOPHIX, YTO €C/H NOCHIIKH
BblBOJA N[O OJHOMY M3 NMpaBHJ B KakoM-1uGO BHIBOJAE M3
HEKOTOpO# COBOKYNHOCTH P (QOpMYyN ABAAIOTCA CEMAaHTH-
YeCKUMH CJeACTBHAMH H3 P, TO M 3aK/JIOueHHE eCTh ce-
MaHTHYeCKOe clejcTBHe u3 P.

HenocpeacTBeHHO OueBHAHA HCTHHHOCTD JK06OI aKCHO-
Mbi, MOgyyawoulelica no ofHOR u3z cxem Al, A2, A3.

O6pawasicb k cxeMe A4, Mbl JOJNKHH [0Ka3aTb, YTO
ec/in ¢ eCTh NPOH3BOJbHAA HHTEpnpeTainus, a x — nepe-
MeHHasi, He BXoAfaa cBo6oaHo B p, 10 p{Ax(p>q)l=1
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OINPABIAHHOCTb AKCHOMATHRALIUK

saeder @[p> Axgl=1. VHpiMu caoBaMH, npennoJsaras
¢|Ax(p2q)]=1 u ¢p=1, Mbl HOMKHBI NOKa3aThb, YTO
GAxg=1. Tlycrb ¢’ — npousBosbHas MHTepHpeTauus,
cositapaoman ¢ ¢ Ha muoxecrse VU RUF, 3a uckmaoue-
HHeM, OLITh MOXET, X; TOrAa Mbl JOJKHBI IOKa3aTb, 4TO
¢g=1. U3 o[Ax(p>g)]=! mbl moayuaem ¢’ (pog)=1.
Tak Kak x He BXOAHMT CBOGOAHO B p, TO ¢p=@p; N03TOMY
us gp=1 caeayer ¢’p=1. Ho teneps us ¢’(po2g)=11n
¢’p=1 Mbl noayuaem ¢’g=1.

Paccmorpum tenepb A5. M3 @[Axp(x)]=1 Mbl poax-
Hbl BhiBecrH @p(f)=1. CymecTByer HHTepnperauus ¢,
coBnanawman ¢ ¢ na muoxecrse VUF UR, 3a uckmoue-
HHeM, ObiTb MOXeT, x, rie ¢'x=¢@f. [lo noka3annoil panee
TeopeMe o noActaHoBKe ¢'p(x) =g@p(f). Ho eAxp(x) =1
Baever @’'p(x) =1, otkyaa op(¢) = 1.

Paccmorpenne Modus ponens ne npejcrasasier TpyA-
Hocreit. Ecan pp=1 1 @ (p>q) =1 ans mobofi unrepmnpe-
Tauuu @, Takod, uro P =1, 10 pg=1 nns mobo# Ta-
KOH .

Ob6pamasce X npapuny o6GoCuieHHs, MPENONOKHM,
uyto P — p(x), rae x He BXOAMT CBOGOJAHO HH B OHY W3
tdopmya, npuHapiexkamux P, Mbl J0/1KHBl NOKA3aThb, UTO
@P=1 Baeuer pAyp(y) =!. lTycrs uurepnperauus ¢’ co-
Brlafaer ¢ ¢ Ha VUF UR, 3a uckatoueHneM, GeiTb Mo-
Ket, x. Tak Kak x He BXOAMT cBOGOSHO HH B OJHY U3 CO-
crasasiiomux P ¢opmyn, 1o ¢’ P=oP=1 u ¢p(x)=1.
Orciopa Buaxo, uto @Axp(x)=1 u, corsacHo Tteopeme
o noacranoske, @Ayp(y) =oeAxp(x)=1.

Canencreue. Jrbas Teopema UCTUHKA: ecaul— p,
mo |=p.

CanepctBue. Ecau mHONCECTBO opMys umeeT MO~
Jeab, TO OHO OeQyKTUBHO HenpoTUBOPEHUBO.

Ynpaxuneuue

IMocTpofite npuMeps, nOKa3wBaIOHIHE, 9TO )CIO0BHe HA fiepe-
MeHHy10 x B A4 u ycaopue Ha x B npuMedeHun npasusa GN B Bu-
BOJie HeJib3$i ONMYCTHTb.
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TEOPEMA AEOYKUHU

Teopema peayxuuu

Teopema peaykuuu npeacrasssiet coGoil nepBbiil cepb-
e3HbIfl war, npubanKaloIHA HAC K J0KAa3aTe/bCeTBY aje-
KBAaTHOCTH BeI6paHnHoll akcHomatu3auun. Cesizka J Oulna
onpejeseHa Boliie TakuM o6pa3oM, uto |=p>g okasajoch
PaBHOCH/BLHO pl=g. Mbl XOTHM Tenepb NMOAYUYHUTb AERYK-
1MBHbII anajor storo ¢akra — A0KasaTb, YTO Fp>Ogq
paBHoCHIbHO pH¢q. [lonoBuHa cKasaHHOrO coOCTaBJsieT
collepkaHue npasuia Modus ponens: ecam —po>q, TO
p I~ ¢q. Bropas nosoBuHa, T. €. TO, UTO U3 p |~ g caeayer
F-p>gq. u coctaBaseT OCHOBHOe coOAep)KaHHE TEOPEMbl
JAeNyKLUUH.

Teopema nenykn M, ycte P— muoxcectso ¢op-
mya, a q ur— popmyasr. Toeda P - gqor 1020a u t0206-
KO 1020a, kozda P, q I r.

To, uto P+ g>r Baeuver P, g} r, HEnocpencTBeHHO
caenyer u3 npasuna MP u TpaH3uTHBHOCTH HMIIHKALHH,
M3 panxoro BuiBofa ¢>r u3 P Mbl NoslyyaeM BbiBOJ r U3
Py {g}, no6asans K KCXONHOMY BbIBOAY J1B€ 3aK/IIOUHTENb-
Hble CTPOKH § H r W OOOCHOBLIBasi BKJIOYEHHE MEepPBON H3
HUX B BbIBOJ TEM, YTO OHA MOCLIIKA, @ BTOPO# — TeM, 4To
OHa sBJasieTcs 3akiaiodeHneM no MP w3 nByx mpepue-
CTBYIOUIHX CTPOK BbIBOAA: ¢Dr H q.

Yro6bl nokas3ath obpatHoe yTBepiKIeHHe, NPeanono-
KuM, uTo HMeercd BoiBoa D= (dy, ..., d,) dopmynsl /a’,,=
=r u3 PU{q} Iycrp D’ — nocaenopareabrocts (d, ...

..., dy), Tie kaxnas popmyaa d, = q>d; u, B vacTHOCTH,
d,=g>r. OnpeiejenHas TakaM ob6pa3om nocJenoBa-
TeabHOCTh [ He sBNAeTCA ellle HenpeMeHHO BbIBOAOM
dopMyJIbl gD r U3 NOCLUIOK P, HO MBI NOKaXeM, KaK mpe-
o0pa3oBarh ee B TAKOH BLIBOL NOCPEACTBOM BCTAaBKH J10-
NOJHHTENbHBIX CTPOK Hepen kKaxaofl ¢opmynoind;. Uro-
6bl npoBecTH J0Ka3aTesNbCTBO MO HHAYKUHMH, MBI AOIMY-
CTHM, YTO HaM YKe YaJ0Ch NPOenaTh TaKyio NpOLEeLypy

4 4
ANs nocjeaoBateabHocTH di, ..., d,_1. Pasbepem Te-
nepb pasJinyHble BO3MOXKHBEIE CAy4aH,
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TEOPEMA ALCAYKUHNH

- ’
Cayuaf 1. Ecau d,=gq, 10 d;=¢>q; rakas ¢op-
MyJa aBJjsiercs, Kak Obiji0 NOKA3aHO Bbille, TEOPeMOH, H
ee J0Ka3aTeJqbCTBO MOXkHO BCTaBuTh B D’ nepen Heil.

Cayuainn 2. Ecan d; ecTb axkcHOMa HJH OfHA M3
GopMya, npuHapjexamiux P, Mbl BcTaBasfeM nepen Hed
B D’ nge ctpoku: e=d, u f=d;> (¢>d;). Teneppb e 06oc-
HOBBIBAETCH CCHIJIKOH HA TO, YTO OHa ABJSETCA aKCHOMOH
uin uneHoMm P, [ ectb akcuoMma, nosyvampliascs no cxe-

Me A2, a d,=g>d, creayer u3 e u [ no npasuay MP,

Cayuann 3. INycrs dopmyna d, caeayer u3s ABYX
NpPeAeCTBYIOIHX €l B BbBORe cTPOK d, Hd,=d,>d; 1no
npasuny MP. B a1om cayuae nepen d, BCTaBjsieTcs JBe
crpoku: e =d,o(d;>d)) u [=d;>d;. Toraa

e=[g2(d,2d,)]|>|(¢g>d;)>(9>4d,)]
€CTb Takasi aKcuoMa, mnoayugaiouiasnca mno cxeme A2, a

[ caenyer u3 dr n e no MP. Hakoneu, d; caenyer us d)
u | no MP,

Cayuai 4. [ycrs d; crenyer us nekotopoi Gosee
panHel cTpoku d; BeiBoAa no npasuiay GN, 1. e. d,=p(x)
H d,=Ayp(y), rie x He BXOAMT CBOGOJAHO HHM B OJHY
u3 ¢opmya mMHoxectBa P U{g}. Bcrasisem nepen d, ase
ctporu: e=Ay(gop(y)) n f=Ay(g2p(y)2(q2Ayp ()
Torpa e caepyer us d,=¢g>p(x) no GN, Tak KaK x
He Bxoaut coGonno B PU{g), a [ nmoayuaercs mno cxe-
me A5 (npu yc/aOBHH, YTO y He BXOILHUT cBOGOAHO B g), a

uz e u f nmo MP caenyer d:=qDAxp(x). [Eciu xe y
BXOAUT CBOGONHO B ¢, TO Mbl MOXeM f0KazaTb §Azp(2)
Sl HeKOTOPOH HOBOM IMepeMeHHOH 2, MoCae 4Yero, yxe
noka3aB npeasaputeabio Azp(2) oAyp(y), Mb Jerko

4
noayuaem .|

YnpaxHeHnusn

1. BocctanoBHTe noApoGHOCTH, OlyllleHHble B KOHUE J0OKa3sa-
TeJAbCTBA A5 caydas 4.

2. HeHoit He3HaUHTeNbHHX YCJAOXKHEHH{ B8 omnpeaenenusx op-
MyJAnl H HHTEpPUPeTaUHH yAaeTcs AOCTHYb HEKOTOPBIX [IPEHMYIIECTB
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B AKCHOMATH3alHH, NOJb3YACh ABYMA PasHbIMH MHOXECTBAMH CHM~"
BOJIOB A/18 CBA3aHUBIX H IS CBOGOAHBIX NepeMEHUBLIX; HHKAKHX CY-
IIECTBEHHBIX YC/AOXKHeHHH B pasbope caydas 4 TeOpeMH JSAYKIHH
NPH 3TOM HEe BO3HHKAeT YKaKHTe, KAKMM HMeHHO 00pasoM npuieTcs
BHIOH3MEHHTb NIPH 3TOM XOJ PacCyXAeHH,

Teopema O HEeNPOTHBOPEYHBOCTH

Mel yBruM nosgHee, 4TO caedylouias Teopema, KOTo-
pyio Mbl Ha3oBeM TE€OpeMOH O HENpPOTHBOPEUHBOCTH, €CTh
N0 CyTH Jesa NpocTo HeKoTopas nepedopMyanpoOBKa Teo-
peMbl afAeKBATHOCTH.

Teopema o HenmpoTHBOpe4yHBOCTHU Muoixe-
c180 hopmya OedyKTUBHO HENPOTUBOPLULUBO TO20A U TOAb~
Ko To20a, Koz0a oHO umeer modeno.

[TepBoe yTBepxkAeHHe 3TOH TeopeMbl yKe AOKA3aHO B
KauecTBe cJeACTBHA H3 TeopeMbl o6 ONpaBAaHHOCTH
akcuomarusauun. Ocraercst, TakuM o6pa3oM, no aoboMy
AAaHHOMY (NeyKTHBHO) HENpPOTHBOPEUHBOMY MHOXKe-
cTBY P dopmyan sizelka L HaliTH TaKyio HHTEPHpPETALHIO @,
uyto @P=1. IIpu nocTpoeHUH HHTEpPHpPETAIMH MbI AOJ AHbI
06X0oRUTHLCA UMEIOULNMUCS Yy HAC B HaJIMUUH BbIPa3UTE/Ib-
HBIMH CPeACTBaMH, T. . u3blKoM L u MHOxectBoM P ¢op-
MyJa. B oBuux ci0Bax, 3/1eMeHTaMH CTPYKTYpbl JOJMKHBI
CAYKHTb TepMbl f3blka L, pyHKUUAMY — onepauud anre6-
pBl TEPMOB, a OTHOWIEHHS Ha CTPYKType AO/MKHBL ObITh
onpejeleHbl TAKUM o6pa3oM, YTOGB UM COOTBETCTBOBAJH
¢dopmysin u3 MHOKecTBa P. Takoe nocTpoeHue HHTEpHpe-
Tauuu A48 s3plka L cpeflcTBAMH CaMOro 3TOro s3biKa 10
HEKOTOPOH cTeleHH HANOMHHAET NPEACTABAEHHE HEKOTO-
poit abcTpakTHON TIpyNABl MOCPEACTBOM HOACTAHOBOK,
ofpeneneHHbIX Ha 064aCcTH, COCTOsALIEH B TOYHOCTH H3 TEX
e 311eMEHTOB, YTO H HCXOLHAs Tpynna.

IIpn BbinosHeHWH 3TOf 3ajayd MBI MOXKeM CTOJK-
HyTbc ¢ OByMsi TpyasoctamH. Ilpexje Bcero, mMHOXe-
CTBO [EPMOB f13blKa L MOXKET 0KasaThCs MPOCTO CJAHIIKOM
MaJibiM, 4TOGBL M3 HEro MOXKHO OblN0O BBIAEJIUTH MHOXKe-
CTBO BCEX 1epMOB, 06pa3yiollux 061aCcTh TAKOM HHTEPTIpe-
TauMH @, uro oP=1. Moxer, HanpuMep, OKa3aTbCs, YTO
Exp(x) npunapnexur P, xota— p(f) aas mo6oro tep-
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mMa ! u3 L rakxe mpunaiaexur P. Urobul npeonosers
3Ty TPYAHOCTb, Mbl paclIUPHM fA3bIK L, NPHCOEAHHHB K
HEMy HOBble TepMbl. 3aTeM CaMO MHOXecTBO P dopmya
MOXKET 0Ka3aTbCA HEAOCTATOUHBIM AJIs1 ONUCAHUS HYXKHOM
HaM CTPYKTYpH, CBA3aHHOH C MHOXKECTBOM TepMoB. BroJ-
HE MOXKET, HAlIPUMED, CAYUYHUTHCH TakK, YTO AJIA HEKOTOPOH
aTOMAapHO¥ (GopMYJbl p HH caMa p, HU— P He NpHUHAIe-
xaT P. YtoGbl NpeofosieTb 3TO NpPEnsTCTBUHE, NPUXONUTCS
pacwupsatb P 10 HEKOTOPOro OXBATLIBAIOLIETO €r0 MHO«
XKECTBA, TAKKe HenpoTusopeunsoro. Huke Mbl mokaxem,
KaK KOHKPETHO [peojoJeBaioTcd o0e 3TH TPYAHOCTH B
OT/ENbHOCTH, a 3aTeM M 06e cpasy. [Tocae 3Toro Mt cMoxeM
CMIOKOHHO MNPHCTYNHTb K NMOCTPOEHHIO HHTEPNPETAUHH Qs

[lepefinem Tenmepp K n0Ka3aTeabCTBY Teopembl. Pacs
CMOTPHM ABa yCJIOBHA, OTHOCSILKXCS K MHOXKecTBY P ¢dop-
MyJa si3biKa L:

(1) nna kaxnoi dopmyant p us L umeer mecro
aubo p, 160 — P, HO He TO W APYroe OAHO-
BpPeMeHHO;

(2) ecnu dopmyna Exp(x) npunannexur P, TO
B L nafizerca takofl TepMm f, yto p(f) TakXKe
npuHagiexur P.

Jlemma. Kaxdoe nenpotusopeuusoe muoxcecrso P
popmyar azeika L codeprcurca 8 HexkoTOpom HenpoTuso-
pedusom mroocecrae P’ popmya asvika L, yoosaergopsaro-
wenm ycroguro (1).

Mpt GyneM HMCXOAUTb M3 NPEANOJOXKEHHS, YTO MHO-
KeCTBO BCeX (GopMyJ a3blka L BrosHe ynopsaoueHo, CBO-
6oaHO NOAB3yACh B Ciyyae HafOGHOCTH AKCHOMOMH Bbi-
Gopa uau Xe sBHbIM 006pa3oM NOCTYAUPYS JAeMMY
IlopHa, skBUBa/JIeHTHYIO aKCHOMe BhIGOpa:

Ilycto F ectv cucrema nodmuoscecrs Q HekoTOpO2O
muoncectsa S, obaadarowas Tem c80ICTBOM, 4TO ecau
GeF ecro yens, — 1. e. 0as rm0boix muoxects Qp u Qg
u3z G umeer mecro Q; € Q, uau Q.= Q,, — 0 06BdUHE-
rue gcex muoxcecrs Q us G npurnadresxur F. Toeda 8 F
UMEETCA MAKCUMAALHBLE 3A4eMEHT, T. €. TaAKOU 3aement M,
wto M= Q saever M=Q 041 npoussosvHo20 MHOMCE=
crea Q us F.

75



TEOPEMA O HEMNPOTUBOPEUMUBOCTU

Yrobel Bocmodb3oBaThes JemMon IlopHa, Mbl B Kaue-
ctBe I BO3bMEM CHCTEMY BCEX HeNPOTHBODEUUBBIX MHO-
xKecrB Q dopmyn Askika L, takux, uto P=(Q O6beaute-
nue U mHoxectB u3 mo6oft uenn G= F conepxur, oue-
BHAHO, MHoKecTBO P. Tlokaxewm, yro U HeNpOTHBOPEYHBO,
Ecau 661 U 6b110 npoTHBOpPEYHBLIM, — T. €. ecid Gbl Gblno
U |~ 0,— To anst HEKOTOPOro KOHeuHoro MHoXecrsa ¢op-
MYJa Py, ..., pn ¥3 U umeno 6b MeCTo py, ..., Pat0.
Tak xak U ectb 06beaunenue Muoxkects Q us G, To Kax-
Kasi p, NpUHAANEKHT HeKOoTopomy Q, us G, TaK kak @
eCTb Lenb, TO HeKoTopoe H3 3tux Q,(1<i<n) coaepKur
Bce octaabuble Q, (1 L j < n, 5~1), 103TOMY BCE Py, -
.., Pn OpuHamiexar stomy Q, Ho Ttorza Q,—O Bo-
NpeKH MPEANOOKEHHI0 O HENPOTHBOPEUHBOCTH Beex Q
u3 F, Mu nokasaau, takum o6pasom, uro U npunanie-
xur G, Tak uto ycnosue jgeMmbl Llopua BbimosaseHo. Ciae-
nosatensHo, F comep®ur MakcnmasnpHoe MHOxecTBO P,

Yro6el nokasaTh Tenepws (1), AomycTum cyliecTBoBa-
HHe TaKo#l (opMYyJbt p, UTO HH p, HY — p HE IpHHAANE-
x)at P’. Tak Kak P’ ecTb MakCUMaJbHOe W3 HeMPOTHBO-
PEYMBLIX MHOXKECTB, cOfepKalluxX P, Mbl 3aKJi0yaeM, YTo
P U{p}—=0 u P U{—-p}}—0. [lo Teopeme HenyKiiuu
Pl—puPl———p Houd -»p=po0 1 ——p=
=(p>0)>0 mbl no npasury MP noayuum O, oTxyla
P’}— 0 eonpeku npeanosoxeHHo.

[Mog pacwmupennem L’ s3bika L Huke NOHHMAaeTcst
A3bIK, OTJHYaolLuic? OoT L JMUIb TeM, 4TO OH HMeeT,
ObiTb MOXKeT, 60Jee UIHPOKOE MHOXECTBO MePEMeHHBIX.

Jlemma Kakoso 6bor Hu 6otao HenpoTusopenusgoe
mroocecteo P popmya asetka L, cywectayer HenpoTuso-
peuugoe muosxcectgeo P’ dopmya pacuwupenus L' asvika
L, codepocawee P u Taxoe, uro darn aw6oi hopmyaot
euaclz E xq(x) ua P naiiderca HexoTopas ¢opmyasa q(t)
B P

das gKaxnpoit dopmyasl p= Exqg(x) us P wmbl npu-
COeNHHUM K L HOBYIO NepMEeHHYI0 Up, a8 K P — HOByIO
dopmyay q(vyp). Takas npoueaypa MPUBOJAHT, OYeBHAHO,
K HEKOTOPpOMY MHoxecTBY P’ dopmya ssbika L/, Takomy,
uto P<P’ u uro Ans mo6oil dopmynnt Exg(x) us P B P’
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pafirercs Hekotopasa ¢opmyna g(v). 3ameTum, 9TO AIst
ROKa3aTe/ibCTBa HempoTHBOpeuHBOCTH P’ foctaTroyHo pac-
CVOTPeTb cJyyall KOHEYHOTO 4HCJIA MPHCOEJMHEHHBIX
tdopmya, a ciefoBaTelbHO, caYyyal, KoOrla NpPHCOeLH-
HAETCH JIHUb OJHa-eTuHCTBeHHas ¢opmyna. Ham nyxno
nokasaTb, 4ro ecau P HemporusopeuuBo, Exg(x) npu-
Hapanexur P, a v wme Bxogutr B P, To MHOXeCTBO
P U{q(v)} TakKe HenmpoTHBOpEYHBO. °

Honycrum, uto P, ¢(v)}—0. Torma no teopeme xe-
aykuud P—-q(v). Tak kak v He BXoaut B P, mo mpa-
suny GN mbt noayyaem PH-Ax—q(x). Ho P comepxkur
Exq(x), 1.e. = Ax— g(x) =(Ax—¢g (x))20. [MTo MP
MBI 1oayyaem orcioga Pl—0, YTO HNPOTHBOPEUHT cAesnaH-
HOMY NpPeANoJoXKeHHIO.

Jlemma. Kakoso 6ot unu Obino Henporusopedusoe
muoocectao P popmya aswika L, cyujecteyer nenporugo-
pedusoe muoscecTao P’ opmys HekoTOPo2O pacuiuperus
L’ a3vika L, codepxcawee P, npusem P’ u 1’ ydosserso-
paor ycaosuan (1) u (2).

[Moctpoum cieayiomumM o6pasoMm f10C/AEA0BATENbHOCTD
A3blkOB Ly, Ly, ... ® mociefoBaTe/bHOCTb MHOMXECTB
opmyan Py, Q4 Py, Q.. ... . Haunem ¢ Ly=L n P,=P.
Tlycte Temepp Ham [AaHO HeNpPOTHBOPEYHBOE MHOXKECTBO
P, dopmyn sisnika L,. Ilo nepsoit neMme Hafizercs MHO-
mectBo Q, dopmya a3bika L,, HenpoTHBOpeuHBOe, Co-
Aepxaiiee P, u yrosaerBopsioutee ycaosuio (1). Ilo
BTOpofi JiemMe HafayTcsi paciuupenue Ln,, a3blka L,
H HeNpOTHBOPEYHBOE MHOXKECTBO Pny ¢dopmya s3biKa
Ly, conepxainee Q. u Takoe, 4To AAs J060#i ¢opmy-
Aot Buaa Exg(x) us P, B Pp. HadJercs HeKoTopas
dopmyna q(f). O6o3nauum Tenepb yepe3 L’ f3biK, CHM-
BOJIaMH KOTOPOT'O CJYyXKaT CHMBOJB Bcex L., a uepes
P’ — MuoxecTBO ¢opMya 3TOro sshika L', sBisiolltleecs
o6 belJHHEHHEM BCeX MHOXKecTB P,

OueBnaHo, uto P’ copmepxut P u, KaK oGbeauHeHHe
LeMH HEeNmpOTHBOPEYMBLIX MHOMXKECTB, HEIPOTHBOPEUHBO.
[lyctb p ectb npoussodbHas ¢opmyna asbika L'; Toraa
p aBasgercsa GopmysnoHl Kakoro-To M3 A3blkoB L, u, mo-
CKOJIbKY P, ynosaetBopsier yciosuio (1), aubo p, aubo
—p npunagnexur P, Ho B takom cayuae au6o p, au6o
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~»p NpHHANJEXKHT MHOXKecTBY P’. 3HauuT, MHOXKECTBO
P’ u s3bik L’ ynosiaersopstor ycaosuio (1). Ecau p=
=E xg(x) npuHaanexuT P’, T0 OHa NPHHAAJIEKHT HEKO-
TOpOMY Pj,. 3HAUuT, A% HeKoToporo v u3 Ln. dopMmyaa
q(v) npunaaneXHT Qn+. Ho torama aas mekotoporo v
n3 L’ dopmyna q(v) npusapiexuar P, a, 3HAUHT, U
L’, v ycnosue (2) BhIIOAHEHO.

Yro6bl 3aBepiiuTh 10Ka3aTesbCTBO TeOpeMbl O He-
NIPOTUBOPEYHBOCTH, HAM TENEpb HYXKHO YKa3aTh Takyio
uHTEpnpeTauno ¢ fA3bika L, uto ¢P=1, OueBuaHo, 410
Mbl MOXEM 3aMeHHTb P H L coOTBETCTBEHHO Ha HEKOTO-
pote P/ u L/, purypupytouise B GopMyanpoBKe Npeably-
el eMMbl, H, CJIEJOBATE/JbHO, CUHTATh BLINOJIHEHHBIMH
ycaosua (1) u (2).

KayecTBe 00JIaCTH HHTEpIpETaLid ¢ Mbi BO3bMEM
MHoxKecTBO T Bcex TepMoB s3bika L. Ecan f— ¢ynxuso-
HaJ/ibHBIH CHMBOJI paHra n, TO Mbl OnpelesuM QYHKUHIO
¢f, noaaran

@)ty ooy E)=ft ... Ly

ansg mobuix £y, ..., t, u3 T. Ecan x npunamaexur V,
Mb! TNOJIOXKHM IO ONpeje/eHHI0 @x=x. Tenepp No UHAYK-
uuy moayuaem, uto @f=¢{ pna Bcex f us 1. Ecau r—
CHMBOJI OTHOINEHHSA paHra #, TO Mbl OnpelenHM ¢yHK-
UM @r, nosoxus (r) (f, ... tx)=1 TOoraa u TOALKO
Toraa, Korna rt; ... t, npuHapjexur P. JtHMm 3aBep-
InaeTcs OnpejeseHHe ¢, W OCTAeTCsl TOJBKO NOKAa3aTh,
uyto pP=1.

[MokaxeM mocpelCcTBOM HHAYKLHH MO YHCAY CBA30K B
¢topmyae p, uto @p=1 TOrRa H TOJbKO TOrAad, KOraa
p€ P. D10 yTBep)XKACHHe HENOCPEACTBEHHO CJ/eAyeT H3
ofpejie/ieHHs] MHTepNpeTalun, eclu p — atoMapHas ¢op-
Myaa, u TpusHaapHo, ecaum p ectb 0. [Iyctb p=g¢g>r.
Nonycrum chauana, yto @p=1; roria ¢q=0 unu gr=1,
[To npeanosoxenuio HHAYKUHH ¢¢=0 BJAeyeT, 4YTO
g ue npuHagaexut P, tak uto B cmay ycaosua (1)
~g&P. Mul Bugenu panee, uto (¢D0)—(g>r), t. e
—q~(g>r); nostoMy u3 —q € P mMbl noayuaem Pl-gor,
Kak u panee, u3 atoro cjiefyeT, uto —(g>r) He OpH-
Hagnexur P, a s3uauur, (¢r)€P. Ecam or=l1,
TO Mbl, paccyXjas TOYHO TaK Xe, TMOJy4yHM, 4YTO
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r& P, u B cuny r-(g>r), uro P}-qor u (gor) €P.
B n06om ciyuae oKkasbiBaeTcs, UTo p NpHUHaANeXRHT P.
Jas nokasarenbcTBa OGpPaTHOrO YTBEPHKAEHUS NpEAno-
JoxuM, uro p&€P. U3 pg=1 Mbl AOMKHBE MONYYHTD
gr=1I, 1. e. u3 ¢ € P noayunre r€P. [To MP (¢g>r)€ P
u g€ P paer Pl—-r, otkyna r €P.

Ocraercsa paccmorpers cayuait p=Axg(x). Honyc-
THM cHaya/la, YTo p He npuHaniexur P. Mp sujenn,
ut0 —Ex— q(x) - Axg(x), u3 wuero BbiTeKaer, UTO
—~Ex-—¢q(x) He npunaanexut P, a, 3HAUAT, B CHJIY
ycnoBus (1) Ex— g(x) €P. B cuny (2) otciona cae-
ayer, 4to —g(f) € P A1s HEKOTOpOro f, U3 yero B CBOIO
ouepeap B cmay (1) Botekaer, uro g(¢f) ¢ P. Tlo
NPeANoNOKEHHI0 HHAYKUMH OTCIOAa  CAEAYeT,  UTO
@q(f)=0, oTKyma yxe HaKOHel TnoJyyaeM @p=
=@ Axq(x) =0, yro u TpeGoBaJoCh.

ITpennonoxum Ttenepb, uto p= Axg(x) u g@p=0.
Torpa ans HeKoTopoll murepnperauud @', coBnajalouiei
¢ ¢ Ha MHoXectee V UF UR-—3a uckiaioueHueM, GbiTb
Moxer, X, — uMeeM @'¢(x)=0. 3uauur, ¢'x=f— agae-
MeHT MmHoxkectBa [I.Ilycrb ¢’ (x) nonyuaercs u3 ¢ (x) no-
CPenCTBOM TaKOr0 NMEPEeHMEHOBAHHS CBA3aHHBIX MepeMeH-
HBIX, 4TO B pe3yabTaTte B ¢ (X) He BXOJANT CBA3aHHO HUKA-
Kasl mepeMeHHan, BXOAsuas B {; B TAKOM CJayuae Mbl MO-
JKeM, MOJACTaBuB { BMeCTO x B 3Ty $opMyJay, NOJYUHTH
q’(t). Tak kak @' coBmajpaer C ¢, 3a HCKJIIOUEHHEM, ObITD
MoOXeT, HX 3HayeHHs AJs X, a ¢'(x)={=¢f, TO B cu1y
TeopeMbl O mMoAcTaHoBKe ¢'¢’(x)=@q (f). Tenepp yxe
coBceM MPOCTO NMOKa3aTb, 4To @'q’(x) =¢’q(x), a Takxke
uyto A xq(x) - Axg’(x). U3 nepsoro paBeHcTBa MBI NO-
ayvaeM @’q’(x)=¢’q(x)=0, orkyna ¢q’(f)=0 u B cuay
npeanonoxenus uHaykumn ¢’ (f) € P. Us Bropoir BbI-
BOJMUMOCTH C MHOMOIbIO CXeMBbl akcHom Ab u npasuia
MP wmbl moayuaem Axp(x)}-q’(f). Tak kax q’(t)(EP,

TO B cHay yciaoBus (1) Axg(x) TakxKe He NMPHHAMJIEKHT
P, uTo u TpeGoBasoch 10Ka3aTh.

HNoxasaTtenbcrBa (AeLYKTHBHOH) HelNPOTHBOPEUYHBO-
CTH Kakoff-1u60 TEOpHH MNOCPEACTBOM YKa3aHHS €€ MO-
JeJH IHPOKO paclpocTpaHeHbt B abcTpakTHoA MaTema-
THKe. MeHee oueBHAHOE U3 yTBepXKAeHHil TeopeMbl O He-
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NPOTHBOPEYHBOCTH — O CYIIECTBOBAHMH MOJEJH y Kaxk-
AOR NEeNYKTHBHO HelPOTHBOPEUHBOH TEOPHH — HCMOJb-
3yercsi Aajleko He TakK vyacto. BoamoxHo, 310 0O6bsic-
HAETCS TeM, YTO MAaTEeMAaTHKH He CAULIKOM-TO GoJblioce
3HayeHHe MNPHAAIOT TNOHATHIO CYLLECTBOBAHHSI; TEOpeMY
O HENPOTHBOPEYHBOCTH MOXHO KakK pa3 H paccMarpuBaTth
KaK CKPOMHO€, HO 3aTO TOYHOe BbIpaKeHHe AOBOJIbHO-
TakK# PAacliblBYaTOrO MHEHHA, YTO CYLIeCTBOBaHHE B Ma-
TEMATHKE — 5TO He YTO HHOe, KaK HENPOTHBOPEYHBOCTb.

Bo3MOXHOCTH NpUMEHeHHS! TeOpeMEl O HENpOTHBOpe-
YHBOCTH K npob/eMaM YCTAaHOBJEHHsl HENPOTHBOPEUHUBO-
CTH KOHKPETHbiX TEOpHHi BeCbMa OrpPaHHUYEeHH: [eJ0 5
TOM, YTO [OCTPOEHHEe MOAeNH o6GbluHO TpebyeT NpPHHATHSA
B MeTafisplke AOHyIIeHuH, 3HauuMTeabHO OGosiee CHUJIBHBIX,
HEXeJH Te, KOTOpble BblpaxkaloTcs NpeiAMeTHOH TeOpHed.
Jpyroft nyTb yCTaHOBJEHHS! HENPOTUBOPEYHBOCTH KaKOH-
HUOYAb AKCHOMATH4YeCKOH TEOPHUHM COCTOMT B TOM, UTOOHI
¢ NOMOILbIO YHCTO CHMHTAKCHYECKHX pPacCMOTpPeHUR MokKa-
3aTb, YTO B JAaHHON TeOpHH HeJab3si A0Ka3aTh, CKaXKeM,
tdopmyay Q. OBaacTb NPUMEHHMOCTH 3TOTO METOAA, OX-
HaKo, Takxe HeBeaumka. Mpl yBHAMM HHXe, 4TO TeopeMa
Fénensn He nossoisier HagesATbCH Ha MoJyYyeHHE [0Ka3a-
TeJbCTBA HEIPOTHBOPEYHBOCTH TEOPHH, €CAH He [Jomyc-
KaTb B TeOpHH, NPeIHA3HAYEHHOH IJIsi TAKOro MAOKa3a-
TeJbCTBA Ha Merasi3bike, M0 MeHblIeR Mepe CTO/Ib Xe
CHJIBHbLIX CPEACTB, YTO M B paccMaTphUBaeMoOli NpeaMer-
HOR TeopHH. YOeKleHHe B HENPOTHBOPEUYHBOCTH CKOJIbKO-
au60 CJAOKHBIX MaTeMaTHYeCKHX Teopuit Gasupyercs B
KOHEUHOM cdeTe Ha MHTYHUHH U ONbiTE.

TeopeMa ajeHBaTHOCTH H Teopema
HOMNAKTHOCTH

Teopema anekBaTHoCTH. Plg pasHocuassto
Pl=g 0aa npoussoavnozo muookectea P gopmysr u -
6ol dopmyav q.

B3ap O B kauecTBe 4, MBl NOJYYHM TEOPEMYy O He-
npoTHBOPeYHBOCTH. Jlifl OKa3aTeqbCTBA TEOPEMbl aneK-
BAaTHOCTH HaM B CHJy TeopeMbl 06 ONpaBiaHHOCTH aKCHO-
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MaTH3allMd J0CTaTOYHO MOKa3ath, YTo P|=g Baeuer Pl-gq.
W3z npeanonoxenus P |=q nemennenro caenyer P,—pl=0,
OTKYAa N0 TEOPeMe O HEeNPOTHBOPEYHBOCTH B CBOIO Oue-
peab caeayer P,— g-0. OTciona no teopeme meAyKiHH
nonyyaeM Pf~ ——q. Tenepb ¢ NOMOIBIO aKCHOMbI
((¢20)>0)>gq, 1. &.—~—>g>Dg, 1 MP Mb noayuaem
Pt-g.

Ham yxe npuxopuioch Nonb30BaTbCsl TPHBHAJBHBIM
cooOpaXXeHHEeM, HENlOCPEeACTBEHHO BHITEKAIOUIHM M3 OMpe-
LeJIeHHsl MOHATUS BbIBOAA, YTO Pj-¢ paBhocuabHO Poi—¢q,
rae P, — HEKOTOpOe KOHEYHOe MOAMHOXECTBO MHOXKe-
crea P dopmyn. Teopema afeKBaTHOCTH MO3BOJSET I1O-
JYYATb H3 ITOFO TPHBHAJBHOFO COOODAXKEHHS! TeopeMy
CeMaHTHYeCKOro COAepXaHHsd, YyXKe OTHIONb He CTONb
OYEBHAHYIO.

Teopema kKoMmnaktHocTH. Ecau Pl=g, 10 042
HEKOTOpO2o KoHeunozo nodmuoxcectéa P, muonecrsa P
Py =q.

Canepcrsue. Muowecréo P umeer modesvb 68 TOM
U TOAbKO ToM CAyuae, Ko20a Kaxcdoe €20 KoHeuHOe nood-
MHOMECTBO UMEET MOOeAb.

TepMuH «KOMNAKTHOCTb» 3aHMCIBOBAH 13 TOIOJOIHH;
BHIOOpD €ro MOTHBHDYErcs MJOCTATOYHO MPO3PaYHbIMi
ananorusiMu. Ilycte E — MHoOXeCTBO BCeX HHTEpmpera-
uui aswika L. [[Ipegnonaraercs, uro obnactb KaXaoll k3
9THX HHTEpNpeTauuii sABASETCH NOJAMHOMXKECTBOM HEKOTO-
poro (pHKCHPOBAHHOrO AOCTATOMHO OGIIHPHOTO MHOXKECT-
Ba.] [loamuoxecrso U wmuoxkectsa E naswiBaercs sa-
MKHYTOIM, €CTH [Jisl HEKOTOPOro MHoxecrsa P dopmy.
@€ U torma u TogbKO TOrma, Korga P =1. MHuoxecTBo
E BMecTe ¢ CHCTEMON BCEX CBOHX 3aMKHYTbIX IOAMHO-
XecTB o6Gpasyer ronoaoeudeckoe npoctpanctso. Ilpoct-
paHcTBO E Ha3blBaeTCs KOMNAKTHbIM, €CNli OHO 06JafaeT
N0 OTHOLIEHHIO K 3aMKHYTBIM MHOMKECTBaM CBOHCTBOM
KOHEUHOro nepeceyedusi: ecau F ectb NPOH3BOJNbHAS CO-
BOKYNHOCTb 3aMKHYTbIX MHOXECTB, FaKas, uTO Iepece-
yeHde J0OOr0 KOHEYHOTrO YHCJAa YJEHOB 3TOH COBOKYII-
HOCTH HenycTo, TO MnepeceueHHe BceX MHOXeCTB H3 F
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Takxke HenycTo. Tenepp BuAHO, UTO TeopeMa KOMMAaKTHO-
CTH — TOYHEE, €e CAEACTBHe, KOTOpOe, KaK Jerko BHJETh,
3KBHBAJIEHTHO CaMoH TeopeMe, — yTBepIKJaeT, YTO Npo-
cTpaHcTBO £ HHTEpIperaulii KOMNAaKTHO.

CoBceM HeJaBHO MBI YOENMJIHMChb, UTO B TEOPHH paBeH-
CTBA HET TAKOro MNpelJoXKeHus, KOTOpoe BbillOJIHANOCh
OB Ha BcexX KOHEYHBIX CTPYKTYpax, H HPUTOM TOJBKO HA
Hux. M3 TeopeMbl KOMNAKTHOCTH aHaJIOrHUHBIfl Pe3yJib-
TaT JOBOJIbHO JIErKo NOJydYaercss H AN APYrHX TeOpHH.
Hycrs, wanpumep, T ectb Teopus TPynn ¢ CHMBOJAMHU
AJI PABEHCTBA H TPYINOBOrO YMHOXEHHS, H NYCTb Npel-
JOXeHle ¢ BepHO s Bcex OeckoHeunbix rpymn. Toraa
BepHo, ut0 Pl=¢, rae P coctouT H3 NpenNOXKeHHH pi,
P3 ..., @ Ka¥Jaoe p, YyTBepXKAAeT CYILECTBOBAHHE MO
Kpa#iHe#t Mepe n aneMeHTOB, M3 TeopeMbl KOMMNAKTHOCTH
caefyeT, UTO B TaKOM cjayyae ¢ CJAefyeT H3 HEKOTOpOro
KOHEYHOT0 TMOAMHOXKecTBa Po MHOXecTBa P, a nosToMy
P |=¢q 1ns Hekoroporo n. Takum o6pa3oMm, mpennoxe-
HHe, HCTHHHOE /151 BceX GeCKOHEUHBX TPy, OKa3biBaeT-
Csl HCTHHHBIM W /51 BCeX KOHEUHbIX TPYNH LOCTATOYHO
6oabilioro NopsaKa.

YnpamHueHus

1. Uccnenyfite Gonee geranbHo MHoXectso E kKak Tomonoruye-
CKOe OpPOCTPaHCTBO.

2. Ecan E ectb npocTpaHCTBO BceX HHTepnperauufi, a F — mHo-
wecTBO BceX ¢opmya sabika L, 1o Mexay MHoxecTBoM S(E) Bcex
noaMuoxecTp Muoxkectsa E ¥ MHoxXectBoM S(F) Bcex HOAMHO-
JKECTB MHOXKecTBa F MOXKHO YCTAHOBHTb [Ba COOTBETCTBHA: eCIH
Uc E, to aU no onpejeseHHIO €CThb MHOXKECTBO BceX TaKHX p H3
F, uto ¢p=1 pas Bcex ¢ us U; ecam VS F, 10 BV no onpenene-
HHIO eCThb MHOJKECTBO BceX TakuxX ¢ H3 E, 4to @p=1 ans scex p u3
V. Kak cBasanb Mexay cofoif 31H aBa oro6paxkenus® B wactHoCTH,
Kak Bal otHocutca k U, a afV —x V? Uro o3nauator paBeHcTBa
palU=U u apV="V? Yro Moxkuo cka3arts o afalU? o fafV?

3. Bynem HCXOAHUTH M3 HONYLIEHHA, YTO KAXKABIA He PaBHbIA KOH-
CTaHTe MHoOroujeH ¢ k03Q(QHUHEHTAMH H3 HEKOTOPOro MAHHOTO MO
HMeeT KopeHb H3 HeKoToporo Gosee obmHpHOro moas, C noMoubio
TeopeMbl KOMNAKTHOCTH AOKAXKHUTE, YTO CYUIECTBYET HEKOTOpOe MOJE,
cofiepiKalllee PalUHOHaNbHBIe YHCAA # TaKoe, 4TO J06ofi HemocTosH-
Hblfi MHOFOQUJEH ¢ DauHoHANBHHIMH KO3GOHIMEeHTAMH HMeeT KOpeHb,
ApHHARNexKaUulii 3TOMY ROJIO.
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4. Hafigte Apyrue npHMEHEHHs TeopeMbl KOMIAKTHOCTH K H3-
BeCTHHIM MaTtemMaTHYeckHM npobiemam. [[Io mosoay stoit npobaeMa-
THKH H CBf3aHHOro ¢ Hefi Kpyra uiefi CM. YNOMSHYTYIO B CIHICKe
JauTepatypnl KHury A. PoGurcona.]

Jlorvka npejHKaTtoB C paBeHCTBOM

O6o03HauyHM uyepe3 = OJHH K3 CHMBOJIOB OGHHApPHBIX
oTHolleHkH s3blka L u 6yleM moJb3oBaThcsl BMECTO 060-
3HaveHHst =1s ofbiyHoli 3anucbio f=s. [lycrp /o ecTb
MHOXKECTBO BceX CO6CT8eHHbLx UHTepnpeTayul @, T. . Ta-
KHX HHTeprnperauufl, NpH KOTOPbIX = HHTepNpeTHpyeTCs
KaK oOblyHOe paBeHCTBO Ha 00JacTH HHTEpHpeTaluu @,
HHbIMH CJIOBAMH, IJIsi COOCTBEHHOH HHTepNpeTaluHd ¢ 3a-
nuch @(I==s)=1 pasHocuabHa @f=¢s. Mb GyaeM roso-
PHTb, 4TO MHOXecTBO P ¢opmya cobcreenno gaeuwer ¢op-
Myay ¢, u mucatb Pl=,q, ecnu ¢P=1 pieder gg=1
aas seex @ u3 fo. Ecan |=,4, To mpt Gyiem HasbiBaTh
dopmyny g cobcreenno ucrtunHoil; Mpl 6yaeM Takxke ro-
BOPHTb, UTO MHOXecTBO topmy.r P cobcrgenno nporuso-
peduso, ecau Pl=;,0, u uyto P cob6cTeeHHo HenpoTuso-
peiuso B mnpoTHBHOM caydae. Ham npemcrour akcho-
MaTH3HpOBaTb TeopHio T; BceXx COOCTBEHHO HMCTHHHBIX
dbopmya.

Io6aBuM B KauecTsBe aKCHOM K MHOXeCTBY A akchHoM
Bce (opmyJbl, flonydalouivecsi No CJIEAyIOMIHM CXeMaM
(MHOXecTBO Bcex Takux ¢dopmyn Mbl Oylem o6o3HauaTh
uepes I):

. t=¢4
12 t=sos=¢
3. t=sAsS=ust=u;

14. t1=t,,-:>fl1 e bicatitizg oL ty=
=ft, ...t 4, .. ¢, nas mo6oro f u3 F,
moboro i, 1Kinm

15. ti=t15(rtr. . bibitisr. . taDrtr. . bioititivn - - - En)
aas ao6oro r 3 R, u ao6oro 4, 1 iLn.

n
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JIOTHKA NPEAVKATOB C PABEHCTBOM

Ynpamxudeune

[Toxaxure, uto 6es akcuoMm I2 u I3 B 5TOM cnucKe MOXKHO OBOR-
THCb (T € TOJY4YHTh HX M3 OCTaJbHBLIX aKCHOM)

[TpaBuna BbIBoga OCTalOTCA NPEKHHMH, a OTHOWEHHE
P}~ ,q onpesensercs B TOYHOCTH Tak Xe, Kak PHg,

ToNbKO ¢ MHOxectBoM A U/ akcnom BMecto A. QueBuj-
HO, uT0 P|~, ¢ pasHocuibHO P U/l-q.

Teopema AAE€EKBAaTHOCTH AJadd JOTHKH
npeiHKaToB ¢ paBeHCTBOM. Jaa 1106020 mHo-
wecrea P opmys u rwboid gopmyast q PF-,oq pasHo-
cunsho Pl=  q.

Jlerko BH/JeTb, YTO aKCHOMEI MHOXKecTBa [/ SBIAITCA
COGCTBEHHO HCTHHHBIMH, TaK uyt0 Pl—, g Bieuer Pl=,q.

Uro6bl g0Ka3aTh 06paTHOE yTBEPIKAEHHE, HALO NMOKA3aTh,
YTO €CJH MHOXKecTBO P cOGCTBEHHO HeNmpoOTHBOPEUHBO,
10 OHO uMeer coOGCTBeHHyl0 Mogenab. [lomyctum, uto P
co6crBeHHO HenmpotuBopeunBo. Torga P U/ menpoTusope-
YHBO H M0 TeOpeMe O HeNPOTHBOPEUHEOCTH HMEeT MOJe/b
(B o6bluHOM cMbIce) @, 00/acTbK) KOTOPO# CNYyXKHT He-
Koropoe MHoxectBOo A. M3 pasenctBa @f/=1 Mmbt 3aKmio-
yaeM, 4T0 ¢(=) ecTb HEKOTOPOE OTHOIUEHHE SKBHBAJNEHT-
HOCTH == Ha A u YTO 5TO OTHOIUEHHE MOACTAHOBOYHO OT-
HOCHTE/IbHO BCeX QYHKUHH @f W OTHOweHul @r na A.
Orciona caenyer, uro Ha daktopmuoxkecTse [A] MHoXe-

ctBa A No OTHOWEHHIO = CYLIECTBYICT OJHO3HA4HO
onpenenennbie GyHKUuM Pf W OTHOILEHHS Yr, TAKHE, UTO,
KaKoBbl 651 HH OBLIH a1, .. , 2, € A, aas Bcex f us F,

®h Uail, - -5 {2]) =10 (as + .-, @)

H 115 Beex r u3 R,

Wr)y(lal: ..., [@.])=(er)(ay, ..., a,).

Onpenenyim Tenepb HOBYIO HHTEpNpeTamuio ¢ c 06-
nactbio [A], nonaras Px=[¢x] nas x€V, a ¢f gaa f€ F
H Yr pas r€ R—xkax spige, Ha onpegenenus ¢f cie-
AyeT no HHAyKIuH, uto Pi=[qf] paas Bcex TepMoB {. U3
onpeaeseHus Y7 Cpasy BHITEKaeT, YTo YP=@p AN aTO«
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Mapubix (OpMya p, a 3aTeM NO HHIAYKUHH, YTO H Pp=
=@p AJ5 NPOH3BONbHLIX p B wacTHOCTH, MbI nosyuaem,
yto YP=@P=1, OoTKyZa cieiyer, UTO ¢ eCTb MOAEIb
MHOXecTBa P.

Ocraetcst nokasatb, 4To { €CTb COGCTBEHHAs] HHTEP-
nperanuda. [lycte ¢p(i=s)=1. Torna u @(ft=s)=1, us
yero BHJHO, YTO @ M @S HAXO/STCSt B OTHOLIEHHH @ (=),
1. €. p==¢s. Ho B TakoM cayvae @f u @S BXoadT B OMHH
H TOT Xe Kknacc 3ksuBajentHocrtu: [pf]l=[ps]. Tak kak
Yi=[pt] u ps=[gps], To Pi=1s. U3 Bcero ckasanHoro
BHJHO, YTO HHTepnperauus (=) OTHOUIEHHS = MpH HH-
Tepnperautu { ecTb paBeHCTBO Ha [A], u3 uero u ciae-
JyeT, YTO P — COOCTBEHHAS] MHTEpPNpPETalHsl, a 3HAUYHT, H
cobcTBeHHAas MOAEIb

Teopema JléseHreiima — CHonema

Teopewma. lTycro P— muonecrso gopmyas 23vika L
C CUMBOAOM DABEHCTEA, 1L NYCTb N — MOWHOCTb MHOXMCE-
crea 8x00auux 8 P cumsonos. Ecau P umeer Geckorneu-
HY COOCTBEHHYI0 MOOeab, a m ecTb npou3soavras bec-
KOHe4Han MOUHOCT®, m 22 n, To P umeer u cobcreennyro
MO0enb MOUWHOCTU M,

JlokasaTenbcTBO 3TOH TeOpeMbl H3BJIEKaeTcst H3 BHH-
MaTeJbHOro PAacCMOTPEHHSl [0Ka3aTelbCTBa TEOPEMbI O
HenpoTuBopeunBocTd HauHeM c TOro, uTO HCKJAIOUHM H3
f3pika L Bce He Bxomamue B P cHMBoOJIB, KpoMme
CBSA30K H CHMBOJa =, mocje uero goGaBHM K Hemy Gec-
KOHeUHoe MHOXecTBO M HOBBHIX NepeMeHHLIX, HMelollee
MouiHocte m. Tak kKak n < m, TO MOWHOCTb MHOXECTBA
BCeX CHMBOJIOB L Oymer Tenepb paBHa M, H TaKylo Xe
MOILHOCTDb OyfeT uMeTb MHOXecTBO (opmyn. Teneph MBI
obpa3syeM MHoXecTBO P/, nprcoennus X P MHoxXecTBo /
aKCHOM /I pPaBEHCTBA, a TaKXKe Bce GopMyanl XFy, rie
X 1 Yy — pa3nuunbie nepemennble #3 M. Ecau 6o1 P’ oka-
3aJ10Cb NPOTHBOPEUHBBLIM, TO IPOTHBOPEUHBBHIM OBIIO Obl
Takxke MHOXecTBo P U/, nonoiHeHHOE HEKOTOPbIM Ko-
HeuHbIM MHOXecTBOM ¢opMmya x¥Fy. Jlerko BHEelb, 0A-
HAKO, YTO MOJEJNbI0 TAKOTO MHOMECTBA MOXEr CJYXKHTb
aobas GeckoHeuHass coGcTBeHHAss MoJieNb, NONQAHEeHHAs
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KOHeYHBIM YHCJOM MpPOH3BOJBLHO BHIGpPAHAHBIX HHTEpnpeTa-
UHH @X M @y, MONAYHHEHHbIX eJMHCTBEHHOMY YC/IOBHIO
px+qy. CnenosateqbHo, P’ HenpoTHBOpPEYHBO, TaK UTO
Mbl 3aMeHHM Tenepb P Ha P’; HHBIMH CJIOBaMH, Mbl C Ca-
MOro HayaJa MCXOAuM H3 Toro, uto P copepxur [ u Bce
bopMyabl XFy, rie ¥ H y — Bce Mapbl pa3IHYHBIX fepe-
MEHHBIX u3 M.

Tenepb ™Mbl crpoum s3bviku L,, mHoxectBa Pn, u
Qn, Kak B [0Ka3aTelbCTBE TEOPeMbl O HENpOTHBOpe-
yuBocTH. B L, Kak Mbl 3HaeM, HMeeTCs /M CHMBOJIOB H
m ¢opmya. Ilyers L, umeer mownocts m. Torpa Lg
umeer He Gosee m dopmya suga p=Exq(x), Tax uro
Ly monyuaercs u3 L, npucoeauneHnem He Gosee m
HOBLIX nepeMeHHbix. M3 atoro cienyer, uto Lniy Takke
riMeeT MowHocTh m. [lockonbKy oGbemliHeHle CUeTHOM
CHCTEMbl MHOXKECTB MOLIHOCTH M TaK)Ke HMeeT MOIIHOCThb
m, 1o A3k L', Kak o6beauHenue Bcex L,, HMeer Moul-
HOCTb M W — MOCKOJBbKY OH COAEPKHT MHOXecTBo M —
HMECT B TOYHOCTH M TEPMOB,

Hurepnperanus ¢, nonyueHnas us P’ u L', umeer,
TakHM obpasom, obaactp MouHoctH m. Tax kKak @/=1,
TO @ ofnpejgensieT HEKOTOPYIO COGCTBEHHYIO HHTEpnpera-
uHio [p], o6acTh KOTOpOU MMeeT MOILHOCTb, He MPeBOC-
xoasmyo m. Ecau x u y cyT pasiuunbie 37eMeHTH M,
To Qopmyaa x#Fy npuHaanexut P, a tak kak [p}P=1,
10 [@lx#{gly. Takim oGpasom, [¢] B3auMHO-0fHO3HAUHO
oTo6pakaet MHoXectBo M B obaactb [g], Koropas mo-
3TOMy HMeeT MOLUIHOCTb, B TOYHOCTH paBHYIO M.

Canepcreue, Ecau P eltv npoussoasbrnoe cuernoe
uAw KOHeuHOe MHONCecTe0 gopmyas a3vika L ¢ cumsorom
pasencrea, umeroujee 6ecKOHEUHYIO COBCTBEHHYIO MOOeAb,
T0 P umeer cobcrsennvie modesn 410604 6ecKoHeyHow
MOWHOCTU,

Teopema Jlésenreiima — Ckonema paer psia nopasu-
TeJNbHbIX CJAeJCTBHH ABYX THNOB: OJHM H3 HHX TrJaciT,
YTO HeKOTOpas TeOpHS MMeeT HEOXHAAHHO OOGLIHpHBiE
MOJEJIH, APYTHE — UTO TEOPHS HMEET HEOXHJAHHO Y3KHe
MOZEJIH.
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B xauecTse npuMepa NepBOro THMa PaccMOTPHM Mpo-
H3BOJIbHOE MHOXKeCTBO A aKCHOM MI#l HATypaJbHBMX UH-
celi, KOToOpoe MOXeT ObTh BbipaX{€Ho Ha s3blke L ¢ CHM-
BoJaMH =, +, X H, ObiTb MOXeT, APYrHMH apu¢pMeTH-
YeCKHMH cuMBosaMd. [lonycTuM, uTO 3TH  aKCHOMBI
HCTHHHBI TIpH OOLIYHON HHTEpnperauuu — B obnactu N
HaTypanabubix uucen. [To Tteopeme Jlépenrefima — Cko-
JeMa o1Cija cleiyer, YTo A uMeeT TaKKe HecUeTHbie
monend. Kak MoXHo npuMHPHTb 3TO 0GCTOSITE/NBCTBO C
NpUBLIYHBIM MHEHHEM O TOM, 4To akcuoMbi [leano oamo-
3HayHbBIM 00pa3oM XapaKTepH3YIOT HaTypalbHbfl paAA?
Otser Ha 3TOT BOMPOC 3aK/KOYAETCs B YyCTaHOBJIEHHH
TOro (hakTa, 4TO MEaHOBCKas AaKCHOMA WHAYKIHH MOXET
ObiTh NMOJMHOCTbIO BbIpakeHa He B JioGoM s3bike L. Oany
H3 BO3MOXHHIX (POPMYJINPOBOK 3ITOH aKCHOMbI MOXKHO
3amycaTtbh NOCPeJCTBOM CXeMbi

[POYA Ax|P(x)DP(x 4+ D]|2AxP(x),

rie nox P nouumaercs ao6oe cBoiictBo. MHTYyHTHBHOE
CojJepxKaHHe 3TOH CXeMbl COCTOMT B TOM, 4TO 00./1aCTb,
onKcbiBaeMasi aKCHOMaMH, He COJEpXKHT HHKaKuxX 3Je-
MEHTOB, KpoMe MHoxectBa N TaKuX 00GBEKTOB, KOTOpble
noayyaiorcss u3 uucaa 0 nyreMm noc/ienoBaTesNbHOro ApH-
Gapsennst 1. YUrobn BbIpa3uTb 3Ty cxeMy Ha a3bike L.
Mbl JOJKHBl 3aMeHHTb P(x) Ha p(X), rae p(x) —npo-
H3Bo/ibHas (opMyJaa siapika L. Ho Tem cambim Mbi orpa-
HHYKHBaeM kJaacc cBoiicts P TeMu CBO#icTBaMH, KOTOpbie
BbIpa3uMbl B si3biKe L. Mbl npuxojuM, TakuM o0pasoM,
K BbIBOIY, YTO, KOJMb CKOpO f3biK L ¢ukcHpoBaH, Mbl He
MOXeM BbIpa3uTh cpeacTBaMu L Bcex cBo#cTB, nomyc-
KaeMblX Hallled HHTYHUlMEH; B YaCTHOCTH, Mbl He MOXeM
BbIPA3HTb CBOHCTBA NPHHALIEKHOCTH MHOMXKeCTBY N.

B kauectBe nmpuMepa BTOpPOTO THIA Mbl XOTHM yKa-
3aTh Teopuio, chOpPMY/JIHPOBAHHYIO Ha sA3bike, 0G.TacThb
BbIpaXKeHull KOTOPOTO HMeeT HEeBbiCOKYI) MOILHOCTb, MpPH-
YeM TeopHsl 3Ta AOJIXKHA BKAOuaTb B cebs yTBepKAeHHe
O CYUleCTBOBAaHHH HEKOTOpOro OOIUHPHOTO MHOXKECTBA
obbvekToB. TakoBa, HanpuMep, ofiHa 43 HaHOOJee CKPOM-
HbiXx (opMyaHpoBoK Teopuu MHoxkectB. JlonmycTum a9
ONpefeNIeHHOCTH, YTO L COHEPXKHT CUeTHOe MHOXKECTBO
BbIpaXKeHHH, HE COAEPKHT HHKaKNX (YHKUHOHAMbHBIX
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KATETOPHHYHOCTL

CHMBOJIOB H HMeeT eJHHEeTBEeHHbIfl CHMBOA GUHAPHOrO OT+
HolleHust € , NDHYEM 3aNUCb X € Y COACP/KATENbHO HCTON-
KOBbIBAaeTCsl KaK yTBepX/JeHHe O TOM, YTO X €CTb 3JIEMEHT
MHOXecTBa y. JonycruM, 4To cpeld akcHOM Hallle# Teo-
pun T umeercsi akcuoMma, yTBepKaaiouias, 4To Kaxpaas
MoOJeJb COJAEPIKHT HEKOTOPOe CUeTHOe MHOXECTBO, a TakK-
XKe aKcHoMa, yTBepxjaawlomias, 4To Ajis Nio60oro MHOXe-
CTBa X CyLieCTByeT MHOXeCTBO o(X), 3JeMEHTaMH KOTO-
poro ABJASIOICA B TOYHOCTH RCe MOAMHOXeECTBa MHO-
xectsa x. Cosgaercsi Bmeyat/ieHye, uTo JioGasg MOAETb
tTako# Teopuu T [0/KHa cojfep:xaTbh HEKOTOpoe CUYETHOE
MHOXKECTBO ¥ H, KpOME€ TOTO, HEKOTOpPOE HeCYeTHOe MHO-
HectBo o(x). Onnako no teopeme JIépenreitma — Cko-
gema T nmeeT cueTHylo Mofeldb M B 31Ol cHTyauud Ham
CHOBA NPHXOAHUTCSl CONVIACHTBHCS C BbIBOJOM, YTO HEKOTO-
pbie BbIpaXKeHHs s3blKa PAcXOAsATCH B MOJENH €O CBOHM
MoApa3yMeBaeMbiM HHTYHTHBHbIM C(MbicioM. OGuiyHo He
NpeAcTaBiasieT TPYOHOCTH AOGHTBCA TOro, YTOOH CHMBOJ
€ uMes cBoll o6bluHb HHTYHTHBHBIH cMbica. Ho yreep-
®KJaTb, UTO O(X) COOepKUT Bce MOJAMHOXKeCTBa MHOXKe-
CTBa X, B pacCMaTpPHBAaeMON CHTYallHH yXe Helb3f: 9T0
MHOXECTBO TENePb COJEPXKHUT JHUIb TAKHE NNOIMHONKECTBA
MHOXeCTBa X, CyLeCTBOBaHHe kOTOpHIX AoKasyemo B T;
TakuM o6pasoM, 6(x) ocraercs cueTHeiM OObiyHOe AO-
Ka3aTenbCTBO TOTO, UTO ¢(X) HMeeT GOJbIUYIO MOULHOCTD,
4yeM X, 3/leCb NMPOXOJHT; HO Tenepb 9TO JOKa3aTe/bC[BO
yTBEPXKIAeT JIHIIb HEeCcylleCTBOBaHHe B MOJENTH OTOGpa-
KeHus x Ha o(x). Kopoue rosopsi, Mbl BHIHM, YTO MOHA-
THE MOLIHOCTH OKa3biBaeTCsl OTHOCHTENbHBIM; Aa)Ke eclH
Teopusi U Merateopust Oa3upylOTCs Ha OZHUX H TeX Xe
aKcuOMax, “3 3TOlO eule He CcJAelyeT, H4To HX MonesH
HenpeMeHHO OYAyT HMeTb OJHY H Ty ’Ké MOLIHOCTb.

HaTteropHuHocTb

Teopus nHasbiBaeTcs KareeopuwHod, eclu OHa AONycC-
KaeT eIUHCTBEHHYI0 (C TOUHOCTBIO 10 HeCyUleCTBEHHbIX
pasauuuit) Mojenb, HHaye roBopsi, eClM OHa HeNnpoTH-
BOpeYMBA H eciH mio0Obie ABE ee MOAENH H30MOPGHH B
o6biuHOM cMmbicle EcaH HCXoguTh H3 JONYIUEHHS, UTO
NOHATHS CBOHCTBA H MHOXECTBAa HMeOT HeKoTopoe
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KATETOPHYHOCTDb

BIIOJIHE ONpeJleNleHHOe 3HaueHle, CKaXKeM, B paMKax He-
KOTOPOH MpHEMJIEMOH MeTaTeOPHH, H OTPAHMUHMTBCA pac-
CMOTPEHHEM HHTeplpeTallii, B KOTOPbIX 3TH MOHATHA
NOJAYYaloT 9TH Nojpa3yMeBaeMble OJHO3HAUHbIM 0Gpa3oM
3HaueHHsi, T0 OOGbIYHLIE CHCTEMBI aKCHOM /s Harypalb-
HbIX 4HCEJ, PALUOHAJNBHBIX YHCEN H JeHCTBHTENbHBIX YH-
ce/l 0Ka3biBaloTCsl KaTeropuudbiMu Eciu ke MBI, 0JHAaKO,
paccMaTpHBaeM aKCHOMAaTHUeCKlHe TEOpHH B COBPEMEH-
HOM MOHMMAaHHH 3TOro CJOBA, T. €. CUMTAEM, YTO TaKas
TeopHsl — 3TO MHoXecTBo I Bcex cJiefCTBHiI HEKOTOPOrO
mHOXectBa A aKchoM, To Teopema Jlésenreiima — CKo-
NeMa TOBOPUT HaM, YTO HHKaKas Teopus, uMeiomas Gec-
KOHEYHYI0 MOJefb, He SABJISAETCA KaTeropH4HoMH

BMecTo KaTeropuyHoCTH WHOTJA HMeeT CMBIC/ pacs
cMaTpuBatb Gojee caboe MOHSITHE KAaTErOPHYHOCTH OT-
HOCHTENbHO MOIHOCTH MHuoxkectBo P dopmyna asbika L
¢ CHMBOJIOM DaBEHCTBA HA3bIBAIOT KATE20PUUHLIM OTHO-
CUTeAbHO OQHHOL MOWHOCTU M, €CAM C TOUYHOCTHIO M0
H30Mop®dH3Ma 3TO MHOXKECTBO HMeeT e€JHHCTBEHHYIO MO-
nenb MouiHoctd m  [IpuBefgem cJaeaylouinii KputepHi
NOJIHOTH, YKa3aHHbIl Boorom

Teopema Ecau reopua T, onpedersevasn nocped-
CTBOM MHOXCECT8a A QKCUOM, UMEIOWLE0 MOUHOLTL, He
O0AbWYyI0 M, KATE2OPUYHA OTHOCUTEAbHO M (npudem m
beckoneuno) u ne umeer Kouneurotx modesel, to T noana.

Jlns J0Ka3aTelbCTBA 3TONO YTBEPKAEHHS AOIYCTHM,
uto T HenmonHa H, cJeJoBaTeNbHO, YTO HMeeTCsl HeKOTO-
poe Takoe nNpepJoXKeHHe p, YTO HHU p, HH —p He NpH-
Hagaexar T. Torna o6a muoxecrsa AU{p} u AU{—p}
HENpOTHBOPEUMBB H, COIVIACHO TeopeMe JléseHreiima —
Cronema, UMeIOT HEKOTOpble MOAEAH MOUIHOCTH M 060-
3HauuM ux M; u M, W3 JonyuieHust o KaTeropuuHoCTH
A OTHOCHTENBHO MOILHOCTH m cJelyeT H30MOPdHOCTD
M; u M,, w10, O1HAKO, NPOTHBOPEUHT TOMY, YTO p BepHa
B My, HO He B M,

DTO J0KA3aTE/NBCTBO COXPAHUT CBOIO CHJIY H /s TOTO
cl1yyast, KOTAa Mbl BMECTO KaTEroOpHYHOCTH OTHOCHTENBHO
MOIIHOCTH ™M mnpHHHMaeM OGonee caaboe Npejnoaoxe-
HHe, YTO JIOGble JBe MOAETH Teopuu I MOHOCTH M
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TEHUEHOBCKHM ECTECTBEHHbDIFI BbIBOJ

INEMEHTAPHO IKBUBANCHTHLL — B TOM CMBbiCJe, YTO OHH
YAOBJETBOPAIOT B TOUHOCTH OJHHM H TeM Xe Npejsoxe-
HUAM fA3biKa L. 3amerum, BnpoueM, uyTo A/t GOMBIIHH=
CTBA NMPHJIOKEHHH TaKoe yCU/IeHHe TeopeMbl He Tpebyercs.

Mul yxe BHgeH, YTO TeopHs MJOTHOTO JHHEHHOTO MO~
psaka nojHa. JToT (PaKT MOKHO GbIO Obl MOJYUHTH H3
TeopeMbl KaHTopa (KOTOpYl0 HETPyIHO AOKa3aTb C IO-
MOULbI0 aKCHOMB BhIGOpa) O TOM, YTO 3Ta TEOPHA Kartero-
pHYHA OTHOCHTE/NbHO nepBofi 6eCKoHeuHON MOUIHOCTH Mo,
T. €. 4TO JMio6bie ABa NJIOTHLIX JlHeHHO yNnopsAAOYEeHHbIX
CYETHBIX MHOXecTBa H30MOpPpHHL

M3 onucannoro Tapckum paspemwaioniero MeToaa Ans
apudMeTHKH AEHCTBHTEIbHBIX YHCENA CJEAYET, YTO TEOPHT’
T, oncbiBalomas nose pcex anarebpanyeckux uucea (Teo-
pust 3Ta opMyanpyeTcs Ha fA3bike L, cneunHasbHbie CHM+
BOJIbI KOTOPOrO CYThb ==, + H X), NOJHA. DTOT pe3y/b+
TAT MOXKHO TakXe NOJYYHTb CJAeAylolHM ofpa3oM Hu3
teopembl Boora. Bo-nepBuix, Jerko BuaeTb, YTO MOACIH
Teopud T —3TO B TOYHOCTH ajare6pauyecku 3aMKHYTHIE
nossl XapaKTEPUCTHKH HyJb M ToJbKO OHH. Jlanee, Takoe
none F ¢ ToOuYHOCTBIO 10 H3OMOpdHIMA oOnpenensieTcs
CBOEH CTeneHbl0 TPAaHCLeHAeHTHOCTH d, T. e. (OAHO3HAY«
HO ONpeJeNeHHONH) MOUIHOCTBIO MaKCHMAaJIbHOTO MHOXE-
CTBa anreGpaHueckd HE3aBHCHMBIX 3j€MeHToB mnoas F.
Ecau d Koneuno ug cuetHo, TO F CueTHO, B OCTaJbHbIR
cayuasx F umeer MomHocTb d. DTo 03HAYAET, YTO TEO+
pus T xaTeropHuHa OTHOCHTENbHO J060H HecueTHoil Gec+
KOHEYHOll MOIIHOCTH M, OTKyJda cjexayeT, uto I nonua.
HurepecHo oTmerHTh, UTO nosMHas Teopuss I He KaTeros
pPHYHA OTHOCHTE/bHO CYUETHOHN MOHIHOCTH N :moJje ajres-
OpauuecKHX uHceJ U noje BcexX aarebpanyecKHX (PyHK+
Uil npeacTaBAsioT coGoil cueTHwle Mojend ans T, Ho,
pasyMeercs, He H30MOPQHHL.

Hurtepecylomuxcs pajbHefilniM o06CyXKaeHHEM 3TOTGH
Kpyra BOnpocoB OTChlJlaeM K KHure A, PoGuHcoHA.

FeHUeHOBCKHI eCTeCTBeHHbIi BLIBOJ,

Tenepb MBI paccMOTPHM aKCHOMATU3aLMIO JOTHKH
npeaMKaToB, npepjoxennyo Tenuenom. Ham Gyner
ya06HO HCXOAHTbL H3 TOrO, YTO A3biK L comep:KHT CBA3KH
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TEHHHEHOBCKHURM ECTECTBEHHbBII BbIBOJA

N, C, D, Au E, a takike cueTHOoe MHOXKECTBO Te-
PEMEHHHIX M CYETHOE MHOXECTBO CHMBOJIOB R OTHO-
IeHHA M He COZepKHT (YHKUHOHAJbHLIX CHMBOJIOB.
Ham Oyaer Taxxe yI0OHO I0Jb30BaTbCS pasJiHy-
HBIMH CHMBOJIaMH [/ 0003HaueHHs1 CBOGOAHBIX M CBf-
3aHHBIX MepeMeHHbIX. Mbl OyjageM cuuTarb, YTO MHOXKe-
CTBO AEepeMEeHHHIX pa3GHTO Ha ABa MHOXECTBa: V=
=(v, vy, ...) u Q=(w1, wz ...), 1 OyaeM aomyckartb
B KauecTBe NPABHJILHO MOCTPOEHHBIX TOJLKO TakKue Qop-
MyJibl, B KOTOPbIX KaxKjasi cBoGOAHAsA NepeMeHHas B3ATA
H3 MHOxecTtBa V, a Kaxkjas CBA3aHHas mepeMeHHasd —
n3 MHoxectsa Q. TnaBHOe yI06CTBO TAKOro COrJalleHHS
COCTOHT B TOM, UTO MBI TEMepb BCErja MOXeM MHOJACTaBHTh
B JI00y10 GopMyay nepeMeHHYI0O M3 MHOXecTBa V.

AxkcHoMaTtH3alus, KOTOPYIO Mbl 3[eCb OMHIIEM, Mpe/-
cTaBjasier co0Of HEKOTOpoe pacliMpeHHe OMHCAHHOro
paHee TMOHATHS akcHOMartH3auuu. BMecto OTAeNbHBIX
dhopmya Mbi GyjeM Tenepb HMeTh JeJO C KOHEUHHIMH MHO-
xKectsaMH (opMmya, a TouHee — faxe C YNopsAOyeH-
HbIMH TapaMH Takux MHOXectB. Ecau S u T -— mpous-
BOJIbHbLIE KOHEYHble MHOXKectBa (opMyJ, Mbl Oynem Ha-
3niBaTh ynopspoueHnyio napy C=(S, T) cexsenyuei u
ucnoap3oBath Aas  3amuci € GoJiee  BbIpasHTEAbHOE
o6o3nauenne S —T. Msl Gyzem Takxke BMecTo Sy,
Sy Ty, To nncate SiUS; T, U Ty CexBenuua ST,
rae S=(s1, ..., Sm) 1 T=(t, ..., ), obujesnawuma B
TOM H TOJABKO TOM cJaydae, Korja ofLie3Haunma ¢op-
myna A $;25V £;. Orciofa CTaHOBHTCS SCHHIM MNOApasy-
MeBaeMOe 3HAUCHHE CeKBEHUHMH KaK YTBEpKIEHHS O TOM,
YTO M3 OJHOBPEMEHHOTO NPHHATHS BCEX MOCLIIOK S, Bbl-
BOJAHUTCA MO KpalHell Mepe OAHO H3 3aK/IOUEHHH [

Mbl BBIIEJSHM HEKOTOpHIE CEKBEHI(HH OMNpeJeNeHHOro
BHaa B KayectBe akcHoM. ChopMynupoBaB 3areM npa-
BHJIA BLIBOAA [JISl CEKBEHLHl, Mbl HOJYUYHM OMpeaesCHHE
noKazarenbcTBa CekBenuuu, Haied Ganxkafimedl nenabio
ABJSIETCS TeOpeMa aJieKBaTHOCTH, COIVIACHO KOTOpoH
(mpaBHBLHO MOCTpOEHHAs!) ceKBEHUMA OOLie3HayHMa To-
rfa M TOJAbKO TOTHa, KOrga OHa JOoKasyema.

Axcuomoii sBasiercs Jgwbas ceksenuus S—>7T, Ta-
Kag, yuro B S B T BXOEHT XOTb OJHa obwas ¢opmyna.
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TEHLIEHOBCKHM ECTECTBEHHbIM BbIBOZ

IIpasusra 8616000 — 3T0 OTHOIUEHHSI MeXKAY MOCHLI-
kofi C (unu mapoit nocvnok Cy u Cp) u 3akmoueHueM D.
CooTBeTcTBYIOHIHE CXeMBI /s IPAaBHJ BbIBOAa MBI OyleM
3anuchiBaTh B BHJE

C\ |Gy

HJIH D

Sl

Hnorga waMm Gyager yRoGHO paccMaTpuBaTh OAHONOCHI-
JOYHOe MpaBWIO BHIBOAA KaK ABYXNOCHIIOYHOE C ABYMS
OAMHAKOBLIMH nocbliKaMH. KaxJoe 1paBH/IO BbIBOAA
OXBaThlBaeT BCE Napbl UAH TPONKH NPaBHAbHO NOCTPOEH-
HbIX (QOpMyJa, UOANARAOIIME NOJ HEKOTOpHie ONpejeseH-
HbIE CXeMbl; CXeMbl 3TH HMEIOT CJeAyIomul BHA:

S>T,p S, p>T
N S.—p—>T N, S,»>T, —-p
C S. p.g>T C S-»>T, plS>T, ¢
- S pAg->T + S>T,. pAg
D S.p—)TlS,q—)T D S—)T;P.q
- S, pvqg->T * ST pvyg
A S.p()>T A S->T p(x)
T S ARG >T + ST AP ()
E S, p(x)>T E, S—>T, p(x)

- S Epp@®->T S—>T, Etp®)’

B cxemax A, w E_ npepnonaraetcsi, 4T0 X He BXOIMT
cootBeTcTBeHHO B S U T.

Boisodom w3 muoxectBa W cekBeHuHil HEKOTOpON
CEKBCHUHH D Mbl GYHGM Ha3blBaTh KOHe‘lHle ocJ¢enoBa-
teasioctb Cy, ..., C, cexBeHuuil, takyiwo, yro Cp,=D,
a Kaxpaas ceksenuus C, ectdb OO0 akcuoma, AHOO NpPH-
Hapgexut W, au6o siBasiercst 3aKJlOueHHEM IO OJHOMY
M3 NpaBWl H3 HEKOTOPHIX IOCBLIOK, BLIBOL KOTOPbIX
BCTpedaercsi paHee B 3TOH mnocnaegosatenbHoctH. [oka-
3areabcTs8o ceksenuuH D ——3to BeiBog D w3 mycroro
MHOXKeCTBa IochlioK. CexBeHIus, I8 KOTOpoH cylle-
CTBYeT A0Ka3aTeJbCTBO, HA3bIBAETCA TEOPeMol,
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TEHUEHOBCKHWM ECTECTBEHHbIM BbIBOJ

Jlerko BHAeTb, YTO Kaxaasg aKCHOMa HCTHHHa H 4TO
€CJIH TOCLIIKH J1060r0 NpaBuja HCTHHHBL, TO H 3aKJloue-
Hue Takxe HcTHHHO. M3 3Toro caeayer, uro Kaxpas
TeopeMa HCTHHHA, TaK 4YTO OCTaeTCA JAO0Ka3aTb TOJbKO
obpaTHO€ yTBepXKaeHHe.

Jlerko Takxe Bujerb, YTO BOHPOCHI O TOM, SBJSETCA
JIH JlaHHas CEKBEHHHS# aKCHOMOH M cjaelyer Ju HAaHHAaA
CeKBEHUHA H3 JIByX ApPYruX 0O KakoMy-1ubO0 M3 NpaBui
BbIBOJA, paspewmnmsl. ClenoBatesibHO, paspelinMa H
npobJeMa, fBAseTCA JU AaHHas N0CJeA0BATeNbHOCTb CEK-
BEHUMH BBIBOAOM [QaHROM cekBeHUMH D) M3 AaHHOrO MHO-
wecrsa W cekBeHUMi,

[Ipexpe uem nepeitTH K NpHMepy KOHhDETHOTO AOKa-
3aTesIbCTBA, 3aMeTHM, YTO B AAaHHOH aKCHOMaTH3aHHH B
OT/HYHE OT ONMUCAHHOH BhHILIEe OCHOBHYIO pOJb HIrpaloT He
aKCHOMBI, B BbICUIeHl cTefleHH TpHBHAJbHbIe, 4 OTHOCH-
1€/IbHO MHOTOYMCJ/IeHHbIe NpaBuja BbiBoxa. Kaxxgoe KOH-
KDeTHOE NDPaBHJIO, OJHAKO, HMEeT O4eHb NpPOCTOH BHI H
COYXKHT BecbMa OTpPaHHUYEHHOH NeJH, MJIf AOCTHXKEHHSA
KOTOpOH OHO, OYeBHAHO, KaK pa3 M npejHa3Hadeno. Ha-
npumep, npasuao D_ yka3biBaeT eJHHCTBEHHBI CHOCOG,
KOTOPLIM MOXKHO BBECTH (Bfi3Ky V B JE€BYIO 4acTh CeK-
BEHIHH 110 XOAy BbLIBOJAA, NpUHUEeM 3T0 NPaBHJIO TOYHO
ONUCHIBACT BCE CHTyaLMH, B KOTOPbIX TaKoe BBeaeHHE 3a-
KoHHO. B 3ToM cmbicie aea npasuia D_ u Dy pmecre
HrpatoT BIOJAHE ONpeJeseHHYI0 pOJb «OHXeBHOpPUCTHYE-
CKOH» XapakTepHCTHKM CBSI3KH V. IJrta crneuuanusa-
LU [paBHJ OCTaBJAT OYeHb MaJjJo CBOGOALI BhiOOpa
NOCHIJIOK, M3 KOTODHIX HYXKHO BBIBECTH AaHHOE 3akJIo-
YeHHe, H MO3TOMY B 3HauuUTeNIbHOH Mepe npejonpe-
Jeaser MyTh J0Ka3aTeabCTBa Ka*KAOH KOHKpeTHOH Teo-
peMsl.

B xavecTBe HAMIOCTPALMH MBI PacCMOTPHM JA0OKa3sa-
TeAbCTBO CEKBEHLIUH

ALENrEn — ALENEL (rEn A rb),

rje r — cuMBOJ GunapHoro otnoulexusi, B croabue, no-
MelleHHOM clpaBa OT IMPHBOAMMOrO BHIBOMA, YKa3bis
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TEHLIEHOBCKHM ECTECTBEHHBI BBIBOX

BaeTcst 060CHOBaHHE KaXJ0H ero CTPOKH.

rxy, ryz —>rxy | rxy, ryz—>ryx  (aKCHOMHI)
rxy, ryz —>rxy A\ ryz €)
rxy, ryz ~>EZ (rxy A ryl) (E,)
rxy, ryz — EnEL(rxn A ri) (E,)
rxy, Enryn — EnEL (rxm A rnb) (E-)

rxy, AEEnrEn — EnEL(rxm A rif) (AJ)
Enxn, AEEnwgn  — EnEL(ram A rb) (E.)
ALEnrEn, AEEwEn— EnEL(ram A i) (AJ)
AEEnrEn, AREwin— ALEnEC(rEn Aml)  (Ay)

CrresyeT, KOHEYHO, YAOCTOBEPHTbCS B TOM, UTO NpaBHJa
A, n E_ nmpumensiinchk JJsi 3aMeHbl nepeMeHHoOH B Qop-
MyJie Ha CBSI3aHHYIO NMEpeMeHHYIO TOJALKO TOr/Aa, Koraa
3Ta NepeMeHHas He BXOJHJa HH B Kakylo Apyrywo ¢op-
MyJy TOH e cekBeHUMH. MmeHHO 2TUM ycJOBHEM ompe-
gensieTcsi B 3HaYHTEJNbHOM CTeNeHH MopHA0K IIAros B J0-
KazareabctBe. Clefyer OTMETUTb, UTO MOCACAHAN CEK-
BEHUHS JAeHCTBHTENbHO €CTh J0Ka3blBaeMas CEKBEHUHHA
S —T; neno B ToM, UTO S He MeHSIeTCS OTI0r0, UTO €4HH-
CTBEHHBIH ee yJieH 3amuchiBaercsl B Hell apaxkasl. MMenuo
T2 BO3MOXKHOCTb COEAHHEHHS NMOBTOpsolluXxcs GopMy.
B OJHY 0O0yCJOB/HBaeT TO OGCTOATENbCTBO, UYTO OTHICKA-
HHE JOKa3aTenbCTBa AN 3aJaHHOH MCTHHHOH CEeKBEHIKH
He sBJAseTCs abCOJIOTHO MeXaHHYECKON Mpoueaypod.

YunpaxHennsa

I. Kak MoxHO 6bu10 Obl H3MEHHTb TNpHBEIEHHOE AOKa3aTeb-
CTBO, He YAJHHAA ero?

2. Hoxaxurte cekeduuio pA(gVr)>{(pAqQ)V(PAT), cekseH-
nuro FEAnp > AnEép.

3. BujJoH3MeHuTe oNMHCaHHLI BhIUe (OPMANN3M UPHMEHHTEIbHO

K caydaio, korda k L jngoGaBiens cBasky O u 1; korma x L noGas-
AeHa cBAs3ka J; KorRa L conepxuTt ¢GyHKUHOHAJbHBIE CHMBOJBL.
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APYTASt ®OPMYJTHPOBKA

Apyras opmyadposxa

IMpumensis npaBuno Ny, Mbl MOXeM NepeHeCTH Bce
(opMyabl CEeKBEeHHMH M3 /1€BOH YyacTH B NpaBylo, NPHIH-
cuiBaf K KaXJON H3 HHX CHMBOJ —: cekBeHuus C: sy, ...

cw Sm—1y, ..., Iy 3aMeHSIETCH NPH 3TOM 3KBHBAJEHT-
goit el ceksenuueii C': & —>—s, ..., —=8m, t1, .0 Ine
PaccmarpuBasi CeKBEHUMH JHinb TakKoro suaa & -7,
MBI MOXKeM YNpPOCTHTb ONMHCAHHEe Hallell CHCTEMSBI, Mepe-
(hOpMyJIHpPOBaB BCIO TEOPHIO B MPEeNNo0KeHUH, UTO KaxK-
Jlafl CeKBeHUHs yiKe mpHBeleHa K TaKof efnHoOGpa3HOK
dopme. OQurypupyiomue B 3amUCH KaXA0H CeKBEHIHH
JBa HayaJbHbIX CHMBOJA J, —> MOXKHO TeNepb OINy-
CTHTb, 1I0C/Ie Uero ceKeeryus OmpefeJUTCS NPOCTO Kak
KOHeiHOe MHOXecTBO (opMy.l.

Axcuomod tenepb GyAeT Ha3uBaTbCH J06as CEKBEH-
una T, comepxkaulas Hekoropywo Gopmyay p BMecrte c ee
OTPHUAHHEM ~=p.

IMpanuna BeIBOAa MPHMYT TOTAa CAEAYIOIUMI BHA:

N. s N, 725
o
D. LIHEGE Du T
ATy A TR
E. L —p® E, T, p(x)

T. —Egp () T, E&p(®)

3neck B A, n E_ npepnonaraerest, uto X He BXoaut B T.
3aMeTuM mpexje Bcero, yto npaeusao N, BBuLy ero

6ecnosie3HOCTH MBI MOXKeM onycTiTh. Jlajee MBl 3aMeHHM

npasuiaa A_ u E_ cieaylomumMu asyMsi NpaBHIaMu:

T EE—p () T A p )
A- TTave: E- T oEre
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TEOPEMA ANEKBATHOCTH

OTMeTHM, YTO NMpHMeHEeHHe npasWaa A Bcerfa MOXHO
3aMCHHTh MOCAEeAOBATE/bHBIM NpHMEHeHHEeM npasua E+
u ALt
T, —_— X
PO (g,

14
npHueM MOXKHO N0GHTbCH, YTOGH npuMeHeHHs A- B 0
6OM BbiBOJE BCTpeyasuch JHIb B Takom KoHTekcte. 3

14
ITOro cjaepyer, uto 3ameHa A_ na A- He H3MeHsAeT MHO-
XKecTBa TeopeM Halueii Teopun. B TouHocTd TO XKe camoe

MOJKHO CKazaTh 1o moBogy 3aMensi E_ na E-.

OTMeTnM, HaKOHell, YTO AOKa3aTeJbCTBO aleKBaTHO-
CTH nepBoil GOpMYyJHPOBKH NO3BOJAET HEMEJEHHO Che-
JaTh BbiBoJ 006 ajekBaTHocTH BTopoli. B caMowm pede,
ecan C— npon3BosbHasg CeKBeHUHsS B nepsoil hopMyJH-
poBke, a C’ — coorBeTcTBYIOLIas efi ceKBeHUHs, npeobpa-
30BaHHAas KO BTOpPON (opMe, TO JIerKO YCMOTpeTh, KakK
nepeBecTH AoKasarteilscTBO C B mepBoM dopmajnsMe B
RokasareabctBo C’ BO BTOPOM H 00paTHoO.

YopaXHeHHH

1. [lpHBenHTe NOJTHOCTBIO NOKa3aTeAbCcTBO TOro GakTa, 410 3a-
MeHa npagun A_- u E_ Ha A_ u E’ we usmenseT MHOXKecTBa Teo-
pem

2. BunHmwnTe Bo BCEX MOAPOGHOCTAX NPaBHAa MepeBoja ROKa-

3aTenbcTB mepsoro (oOpManH3Ma B JOKA3aTenbCTBA BTOPOTO M 06-
paTHo.

3. Hafre onucaHHe TpeTheil MORHGMHKALMK paccMaTpPUBaEMON
TEODHH, Noay4alolieficA B pe3yabTaTe nepeHoca BceX nNpeofpas3oBal-
HLIX COOTBETCTBYIOIUMM 06pa3oM ¢OpMyJ M3 mpaBofi yacTH KaXpo#H
CEKBEHUHI B JIEBYIO €€ 4acTb.

Teopema ajeHBATHOCTH

Tenepb Mbl eille HECKOJbKO H3MeHHM (GOPMYJHPOBKY
TeHIIEHOBCKOT'O HCYHC/JCHHA; LieJb Halla NpH 3TOM Oyaer
3aKJ04aThC B TOM, YTOOH HHKAKas CeKBEHIIHs He MOTJIa
6BITh MOJNlyyeHa B KauecTBe 3aKJMIOYeHHs nocpeacTBoM 6o~
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jqee YeM OJHOIC HNpaBWja BHIBOAA. AHalnN3 OHHCAHHBIX
Bblllle NPABHJ TEHUEHOBCKOH CHCTEMB NPHBOAWT K BHI-
BOAY, HTO JUIl AOCTHXKEHHs 3TON LeJH HaM Hajo ObIo
O6bi  HayuHTbCd  AJA  KaXAOrO  3aKJAIOYeHHS  BHJA
C=TU{p} onpepenstb, Kakast HMeHHO dopmyaa p Gbi1a
BBEJCHA B 3Ty CEKBEHHLHIO NOCPeJCTBOM MPHMEHEHHs mpa-
BHJIa BbIBOAA. JIA 3TOTO e HAM B CBOIO Ouepelb Npu-
JeTcst paccMaTpHBAThb CEKBEHUHH KaK YNOpSiLOYEHHbIE
MHOXecTBa QOpPMYJ H JIOTOBOPHTBCA O TOM, KaK B KaX-
Jlofl TaKOH KOHKpEeTHOH moc/ieA0BaTelbHOCTH (opMmysa Ha-
xoaurt (popMyJay, BBEACHHYIO MOCAEAHHM HpHMeHeHHeM
npaBHia BHIBOAA.

[lepexoas Kk Gonee TouHbIM (POpPMYJHPOBKaAM, Mbl Gy-
JeM Ternepb Ha3biBaTb CeKsenyuell ynopsifloNeHHOe MHO-
xectBo C=(cy, ..., Cx) GOpPMYJ, NpuUYeM HEKOTODbIE M3
3THX (OPMYJ MOTYT M NOBTOpATBbCA. AKcuomod Mul mo-
npexHeMy OyaeM HasbiBaTh Ji06Gyl0 cekBeHuuio C, co-
IepxKalllylo Kakylo-HHOyab $GOpMyny p BMECTe C ee OTpHU-
naHuem — p. Popmysy mpl OGyldeMm Ha3elBaTh npocrot,
ecliy OHa fABJsiETCH aToMapHOil GOPMYJOH p HJAH HMeer
BHJ| OTpHLAHHA — p aToMapHo#t ¢opmyasl. [Ipocras cek-
BEHUHA — 3TO CEKBCHUHSA, COCTOSAULAA HCKJUHTEbHO H3
npocteix gopmya. Yepes T, U, V uau TUU UV wmu Gy-
neM Hike 0003HauaTbh CEKBEHLHIO, COCTABMACHHYIO H3 CeK-
peauufi 7, U u V, B3ITHIX B yKa3aHHOM 3/eCb MOpAIKeE.

Kapoe u3 ONHCAHHBIX HAMH Bbillle NPaBHA HMEJO
BHJI

TUIT U,
T, U, '

Tenepb Mbl 3aMEHHM TAKOE€ NpPaBHAO cxeMoil BHpa

T.U,V|T, Uy, V
U, Vv '

npegnonarass NpH 3TOM CeKBEHUHUIO T HENpeMeHHO Mpo-
crofl. Cxemy E; Mbl M3MeHUM, npuaas el BUA
T, p(x), V. Ezp (8)

T, Ecp (). V

E,

Jlerko Buaerb, uTO NpH Takoil (OPMYJIHPOBKE CHCTEMbl
cexBennid C MoxeT OLiTb 3aKJIOUEHHEM HEKOTOPOro
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BHIBOZA B TOM H TOJbKO TOM cjaydae, KOTJla OHa He fB-
asiercsi npoctoil. B ciydae koraa peno OGCTOHT HMEHHO
TaK, Mbl, HanucaB C=T U U3 UV, rge U; — nepsas no no-
psaaky ¢opmyna B cekseHUuuH C, He sBJfAOINAfcH MpO~
cToM, MoxeM mo BHAY ¢dopMyanl Us oano3HauyHo ompeje-
JIUTb, IpHMEHEHHEM KaKOro MpaBHJa BbhlBOJA OJyvaercs
cekBenuus C. Jleno B TOM, 4TO NOCBHUIKH BBHIBOAA Onpe-
fiesleHbl OJIHO3HAUHO, €ClH He cyutath npaBua Ay u Ey,
B MOCBWIKAaX KOTOPHIX QUrypHpYeT mepeMeHHas X, He OH-
peleneHHast OXHO3HaUHbIM 06pa3oM.

B3siz Temepb NPOH3BOJbHYIO CEKBEHUHIO S, Mbl Bbl-
NUIeM [Jisi Hee ceKBEHUHH S; M Ss, M3 KOTOPLIX ee MOXKHO
BhiBecTH (CceKBeHUHH S; M S, He TONBKO SBJAAIOTCH €QUH-
CTBEHHBIMH BO3MOXHBIMH NOCBUIKaMH aas S, HO B TO Xe
BpeMs HeoOXOAMMBl /s ee BbiBoja). DymeM npogod-
}KaTb 3Ty MpOuUeAypy BLIMHCHIBAHHS BO3MOXHBIX (H B TO
Ke BpeMsi HeoOXoauMbix) mocbWiok Ty u T ans Kaxao#
nosiBAsIOILCHCH B ee xone cekBeHuuu I, pacnonaras T,
u T nan T. Tounee rosops, ecau NaHHas cekBeHuus T
ecTh aKCHOMAa HJH NMPOCTaf CeKBEHUHHA, TO Mbl He BblIH-
chiBaeM JJiA Hee HUKAKHX MOCHUIOK, B NPOTHBHOM Xe
clAyuyae Mbl NUIeM Hajg cekBexuueil 7 OJHYy HJM JBe MO-
CBLIKH — B 3aBHCHMOCTH OT Buja 1. DTH MOCBUIKA AJs
naHHOiN cekBeHUuW T OnpefessioTcst IO ee BHAY ORHO-
3HauyHBIM 00pa3oM, eclH He CYMTaThb cJydyaes, Korma T
ectb CeKBeHIMs, BbIBoAsIlasics no npaBuay Ay uau E..
B nepsom u3 stux ciayuaes T umeer sua UU AEp(E) UV
H Mbl BBIGHpaeM B KauecTBe TOCBUIKH Ty CEKBEHIHIO
UUp(x) UV, rne x—nmepsass M3 CIOHCKa MepeMeHHbIX
1, U, ..., He Bxoaawas Hu B U, uu 8 V. B cnyuae xe E,,
korpa T umeer sun U U EEp(E) UV, mbl nuiem noCHIIKY
Ty — cexsennnio UUp(x) UV U EEp(8), rae x ectb nep-
Bas M3 TaKHX MepeMeHHLIX Uy, 4TO (GOpMyJa p(Xx) He BXO-
AUT HM B OJHY M3 CEKBEHLIHMH B LENOYKe 3aKJIOYEHHH,
uaymux or T K S. Hepesou T(S) mm GyneM HasbiBaTh
MHHHMaJbHOe MHOMKECTBO CeKBeHIHH, cojepxaiee S u
Takoe, uto a# Jio6o# cexksenuun T, Bxogswed B T(S),
B T(S) BXOmAT M NOCHIJIKH, H3 KOTOPBIX MO NpaBHJIaM
reHieHOBCKOTO HcuucaeHus cienyer T.

Cekpennns D, Bxogsuan B gepeso T (S), HasuiBaeTcs
sepuiunol, ecin B T(S) Hap Hell HeT HH OAHOH CeKBeH-
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nHy, Asasowedica ee noculikolt. M3 onpenenenns npepesa
c/elyeT, UTO BEPIIHHA HeNpPeMeHHO JOJXKHA GblTh AKCHO-
Moil uaHn npocroit cekseHumei. Ecam pepeso T(S) ko-
HEYHO H BCE€ €ro BepliMHBI FABJSIOTCH aKCHOMaMH, TO,
eCJIH OTBJIeUbCS OT MOPAAKA [epeuuc/IeHuss CEeKBeHUHH,
T(S) cpasy paer HaM J0Ka3aTeNbCTBO CEKBEHUHH S
(moHMMaeMOl Kak HEyNopsiIOYEHHOE MHOXecTBO ¢op-
MyJ) BO BTOpPOH H3 OMNHCAHHBLIX BbIIEe (QOPMYJHPOBOK
reHueHOBCKOH cucrembl. UTo6bl NONyunTh Tenmeps MOJHOE
JI0Ka3aTeJbCTBO TEOPEMbl a/IeKBATHOCTH, HaM OCTaeTcs
JHIIb MOKAa3ath, 4TO ecaH pepeBo T (S) Geckomeuno HJAu
cpead ero BeplIMH He BCe SABJSAIOTCH akcHoMaMu, 10 S
He obLie3Hauuma.

Ecin kaxkas-#u6yab u3 Bepwn# D pepesa T(S) He
aBasercAd akcuoMol, to T(S), oueBHAHO, COMEPKHT Le-
nmouky S=3Si, So, ..., Sg=D, Kaxablii U3 4JIeHOB Spyy
KOTOpPOfi eCcTb OAHa M3 MOCHLIOK CeKBeHIHH S,. Ecnu
T(S) 6eckoneyno, T0, Kak Mbl ceiiuac mnoxaxem, I(S)
CO/lePIKHUT GECKOHEUHYIO Lenouky S=3S,, Sy, ..., Kamkabit
M3 WIEHOB KOTOPO# eCTh OJHA W3 MOCHIIOK CEKBEHUHH S,.
[To npexnonoxenuio B T(S) umeercss 6@CKOHEYHO MHOrO
CeKBeHIH{i, pacloioXKeHHbX Hag S=3S;; coenas HHA)K-
THBHOE JONYyIIEHHE, UTO MBI yKe HAllJH TaKylo HelouKy
Sy, ..., S, uto Hax S, B T(S) pacnonoxeno Oecko-
HEYHO MHOTO CeKBeHUHil, Mbl JIerKO NpHJeM K 3aKJawue-
HHIO, YTO TO K€ camoe CApPaBeAJHBO U MO OTHOIUEHHIO NO
KpaiHell Mepe K OJHOM M3 MOCBIIOK CEKBEHIHH Sp,, TakK
YTO HaM OCTaeTcs JHIIb BHIOpaTh OJHY H3 3THX MOCHLNIOK
B Kavectse S, 1. [Ecan ykasanublM cBoficTBOM 06/1aRa10T
ofe MOCHIKA CEeKBEHUMH S,, Mbl MOXeM, OmHpasich Ha
akcuoMy BbiGOpa, Bcerpa BuIOparbh Ty M3 HHX, KOTOpas
npeAliecTByeT APYrod B andaBHTHOM mepeyHe BLIpaXKe-
Huil s3bika L] B moGoM H3 3THX ClyyaeB MHOXECTBO
Bcex (opMyJ, BXOJSILHX B KakKylo-THOO H3 CEeKBEHUHH
S, 1enoukH, Mbl o6o3nayum yepes P.

Tenepb MBI OHuIIEM HEKOTOPYIO HHTEPNDETALHIO @
szuKka L ¢ o6nacteio V= (vy, vy, ...). Jlas nepementoi
x u3 V MBI NOMOXKHM 10 ONpefieNeHHio gx=x. Kak Mbl
6yneM HHTEpHpeTHpoBaThb MNepeMeHHBe E H3 L, Hecy-
ILECTBEHHO; A/ NPOCTOTH MOJOKHM @@,=v; Il caM-
BoJia OTHOWeHHs r u3 R, ompepejsuM ¢r B COOTBETCTBHH
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¢ cornaiuenneM, 4yto (@r) (x1, ..., ¥) =1 Toraa 4 ToabKo
Toraa, Korga QopMyla rxy ... X, He npuuaaiexur P.
IMokarkem uuayknued no anune dopmyasl, uto p€ P pie-
Yet @p=0.

Ecnmu p=rx; ... x, — aromapuas ¢opmyna u p€ P,
0 @p=(@r)(x1, ..., Xx) =0 B cuay onpeiejexus Q.
Honyctum Ttenepb, 4T0 p=— ¢,Tle §=TrXy ...X, — aTO-
MapHas ¢opmyna, npuuem p€P. Ecam 6bl g Takxke
npuHafjdexana P, 10 p Bxoauna Gbl B HEKOTOPYIO CeK-
BeHUHIO S,, a g — B HEKOTOpYI S, Tak 4To obe OHH
BXOAKMAH Obl B Sy, rne k=Max(n, m). Torza S, Obuia
Obl aKCHOMOM, UTO, Pa3yMeeTcs, HEBO3MOKHO /ISl UJEHOB
Hawel nenouku. [TosToMy Mbr 3akaoyaeM, 4To § He NMpH-
Hamaexutr P, oTKyna B CHJy oOnpeneteHHs @r CJenyer,
yro @q=(pr) (x1, ..., X¥z)=1, 12K uto @p=0. UM 3a-
Beplliaercs [LOKa3aTeJbCTBO BHICKA3aHHOIO yTBEPXKAEHHS
JJasi caydasi npoctofi dopmyast p.

Honyctum teneps, uTo p — He npocras $opMyJa H He
umeer Bua EEg(E). B atom cayuae p ects Us M3 3aKJio-
yeHust S, HEKOTOPOTO BLIBOJAA BHAA

T.U.VIT, U, V
T, Uy V '

H JIerko y6e/IuThCsA NocpeacTBoM obpallleHHs K onpejeJe-
HUIO HMHTEPHOpETAalMH H NPsAMOH nposepkH, yto @Us;=1
Baever pU;=¢U,=1. CnenoBartennHo, ofna H3 dopmya
U, u U, Bxoaut B Sp41, a, 3HaUuT, 0 B P, npuueM 3Ta
tdopmysna g xopoye dopmyanl p. [lo npeanonoxenuo
nuayRuan, @¢=0, 1. e. an6o @U,=0, au6o eU;=0, u3
yero caenyert, uto pp=q¢ls;=0.

Honycetum, HakoHen, uto p= EEg(E) Bxomur B Sp=
=TU EEq(E) UV. Torpa u3 onucaHusi npaBuJ BbiBOAA
AICHO, YTO p BXOJHT TaKXKe B KaXAyl0 Sp, pacnonoxeH-
Hylo B 1enouke nocie S, Ecan Hekotopas Sp=
=T, U{p}UV,, rae T, He sABAfeTca NPOCTOH, TO
Smi1=Tm U{p}U Viyy, The cyMma AMHH BXOAAMIHX 8
Ty HempocTbix (OpMysa MeHblle CyMMbl JAJIHH Henpo-
cThiX Gopmya, sBXoaswux B Ty Ecan T, npocra, To
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Smu1=TmU{g(v.)}U VnU{p}, rae v, ectb nepsas mnepe-
MEHHas H3 00JaJaloIHX TeM CBOICTBOM, yTo ¢(v,) He
BXOJMT HH B OAHH H3 NpPEeALIECTBYIOIUUX WieHOB AaHHO
uenoukH. M3 sroro caepyer, yro Hama uenodka comaep-
XHUT OECKOHEYHO MHOro cekBeHUH#A S,, ¢ npocreima T,
¥ uTO Asis 110600 nepemenHolt v, popmyaa g (v;) B KoHue
KOHIIOB BXOAMT B HEKOTOpHI usen uenoukd. CJhenosa-
TenbHo, ¢(x) € P ana nmoboit nepemennon x u3 V. Tak
KaK q(x) kopoue, ueM p=EEq(E), To B cuny HHAyKuH-
OHHOro mnpennosoxenus @g(x)=0 ana scex x us V,
OTKY/]a B CBOIO Ouepenb crelyer, 4To @p =0,

Mu nokasaau, uto p€ P Baeuetr @p=0. Tak KaK Kax-
nas popmyna s u3 S=S; sxoaut B P, 10 ¢s=0 s aio-
6o# Tako# s, a, 3HayuT, S He obliesHaynMa. MHLIMH cao-
BAMH, Mbl NOKasaJjH, 4To eciau S He fiBAAeTCA TeOpeMoH,
T0 S He ofme3naunMa. DTHM 3aBepumaerca JoKasaTelb-
CTBO TeopeMbl aJ€KBaTHOCTH. ,

Teopema anexBartHocTH. [IpouzsossHan cex-
senyun S aeanerca teopemoil To2da u ToAbK0 TO20a, KO-
2da S obwesnauuma.

Tloctpoenne pepesa T(S) naer unam Jaubo Hokasa-
TeNbCTBO CeKBeHUHH S, 160 GeCKOHEUHHH KOHTPOPHMED
. K HecyulecTBYIOIlleMy AoKa3aTeabCTBY. Takoe NOCTpPoeHHE
He jaeT HaM paspemawoolliero ajaropH¢ma, Tak Kag And
NPOM3BOJILHON CEKBEHUMH S Mbl HE MOXeM ykasaTh Ta-
KOTO NMyHKTa B npouecce nocrpoeHus aepesa 7(S), nuay-
ulero BBepX OT S, HauWHAA C KOTOPOrO Mbl, HE NOJYYHB
JAOKa3aTeNbCTBA, MOIM Obl GHITb YBepeHHl, 4TO €ro BO-
obme HHKorja He ypacrca Hafitu. OmHako umeeTcs Me-
TOA, MCXOAAMKA no cyulectBy oT Op6paHa, He TONBKO
€CTeCTBEHHbI, HO ¥ BecbMa 3(QeKTHBHBLI 1Ji NOHCKA
JOKa3aTeNbCTBa; METOM 9TOT MCNOAb3yeTca MJA NPOBEPKH
HCTHHHOCTH MaTeMaTHYeCKHX NpelJioKeHHil ¢ noMollbio
BBITHCJAHTEIBHHX MaiuH. MoXHO TakxKe BLHAEIHTH orpa-
HuueHHble, HO HHKOMM 06pa3oM He TPHBHAALHBIE KAacChl
CeKBeHLUHH, [/ KOTOPbIX 3TOT MeToj ABJAseTcs paspe-
IHAIOMHM aRroPHTMOM.

M



TEOPEMA 3PBPAHA — I'EHLIEHA

Teopema Opb6paHa —[eHieHa

YcosepieHCTBOBaHHe PAaHHUX Hpelt DpbpaHa JOCTHPH
HYTO B 0JHON Teopeme ['eHuena, Kotopyio cefiuac o6bIYHO
Ha3blBalOT TeopeMoi Jp6pana — I'eHyena.

Dopmyaa HaswBaeTcs npedB8apennod, eciy Bee BXOK-
JleHHsi B Hee KBAHTOPOB NPEAILIECTBYIOT BCEM BXOXKACHHAM
Apyrux cBA3oK. Bosee Touno: mpemsapennas dopmyna
umeer Bug p=Q1& ... Q.&ng, rae kaxaoe Q; ectb AH60
A, au6o E, a g ectb ¢dopmyna, me comepxamas uu
A, nu E. Cexsenuus, kaxpas us ¢opmyn KoTopoh sp-
JisieTcs NpeABapeHHON, TaKxe Ha3blBaeTcs npedsapertodl.

Teopema. Kawdas ¢opmyra sxsusaisentna nexo-
TOpOol npedsapennoti opmye.

OTa TeopeMa NpSMO JOKa3blBAaeTcsh HHAyKUuedl no
ANHHE (QOPMY/bi C NMOMOIIBIO CHEAYIOLIHX TPaBHI:

—AEpi=Et—p, —EEpi=AL—p,
PAAEGE)=IAL (P A g ) P AEEGE)=IES(p A ¢())
PV Ak () =1AL(pV q()), pVEEE)=EL(pV q(),

rae § — HoBas nepeMeHHas.

Teopema Spbpana—Tenuena [Haas awboi
o6uje3nauumol npedsapentod cexeenyuu S cyujecrsyer
TAKAA He c00epiawyas Keautopos OOWe3HA4UMAR CeK-
genyuna P, uto S evisoduma uz P nocpedcreom odHux
TOAbKO KeauTopHuix npasus A-, A,, E_ u E..

YrBepxaeHue TeopeMu chOpMYAHPOBAHO 31€eCh B Tep-
MHHAaX ME€pBOA M3 PACCMOTPEHHBIX HaMH MOAHQUKaHHil
TeHILEHOBCKOTO HCUHCJIEHMA; JeTrKO, OAHAKO, BHAETb, YTO
AJ1 LOKa3aTeNbCTBa STOTO YTBEPK/JEHHS NOCTATOYHO
YMeTb JOKa3hiBaTb €e NPHMEHHUTEJILHO KO BTOpO# Moaudu-
Kauud. [Tycts C ecThb 8y, ..., S;n~> 1, ..., {n — IPOH3BOJb-
Has npeaBapeHHAf CeKBeHUHs B cMbicne nepsolt Moaudu-
Kauuy. [Tyctp +s; — npeasapennas GopmyJia, nonyyeHHnas
H3 popmyadl —8&; (=1, ..., m) nocneRoBaTENbHOM 3aMe-
HOfl Ka){foro BXxoxzeHus Buga — AE na E;— u —EE
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Ha AE—. Ilycts, nanee, C'=(%S;, ..., #Sm, 1, ..., tn).
IIpeanonoxum Teneps, uTo HaM AAHLI HEKOTOPAs MpexBa-
peHHAs CeKBEHUHA S H BHIBOJ BO BTOPOH MOAHQHKALUH
FeHLEHOBCKOTO MCYHC/IEHHA, HCMOAB3YIOMWUA OfHH TONBKO
KBaHTOPHble npaBufa, cekBeHuMH S’ M3 Hekotopo# Gec-
KB3HTOPHO! cekBeHuun D’. Torna Mbl JIETKO NOJYYHM BbI-
BOJ, CeKBEHUMH S, MCMONb3YIOIMA OAHU NHIIb KBAHTOP-
Hble MpaBUJa, B3 HEKOTOPOil 6eCKBAHTOPHON cekBeHuun D.
Hdnas sToro goctaTtoyHo Kaxaylo GopMyJay =S; 3aMEHHTb
(mocpeacTBOM 3aMeH, OGPATHEIX K TeM, NOCPEACTBOM KO-
TOPbIX §; Tpeo6pa3oBLIBaeTCsl B #5;) Ha §; a NpHUMeHe-
nust npaBua A, u Ep x dopMynam =s; — Ha npumeHenue
npaBul E_ u A_ K COOTBETCTBYIOLIUM S;.

Hrak, nam ocraerca nokasartb teopeMy Dp6paHa —
lenuena ana BTopoli popMYyAHDPOBKH reHUEHOBCKOTO HC-
yncsenns. Jlas atoro Ham 6yner ynoGHO BBeC1H OJHO

HoBOe MpaBu/io X, 3anaBaemoe cxemoil 77« Ouesunno,

yTo 1006aBJ€HHEe 3TOro MNpaBujia He MeHsieT CMbicia
yTBEPKJEHHA TEOPEMBl a/JleKBATHOCTH U TeopeMbl dp6pa-
na — lennena. C nomourbio HOBoro mpasuia X Kaxpaas
aKCcHOMa MOXeT GbiTb MoslydeHa B KauecTBe 3aKNIOUeHHs
HEKOTOPOTO BbIBOAZ C €IMHCTBEHHOH NOCBIIKON BHAA
C=(p, —p). TostomMy MBI, He orpaHuuuBas OGIUHOCTH
paccyxJeHuil, CMOXeM BOpeRb CYUTATH, YTO BCE AKCHOMBI
HMEIOT UMEHHO TaKOW BHA: p,— p.

[peanonoxunm tenepb, uto S ecThb oOLIE3HAUMMAs
npeiBapeHHas CEKBEHI[HS. B CMEHICJHe BTOpPOH (oOpMyJu-
posku. ITo Teopeme anexksaTHocTH M3 TOrO, 410 S OO6IILeE-
3HauHWMa, CJeAyeT, YTo LJIS Hee CYLIeCTBYeT HEKOTOpoe
nokasarennctso D. Tlo npeanosnoxennio S — npexpapeH-
Haf cekBenuna. Ho ecaun sakniouenneM BbiBofa fABJAETCS
peaBapeHHas CeKBEHUHUS, TO, OUEBHIHO, NOCHAKH — ToXKe
npeasapeHHtle cekBenuuu. OTciofa BMAHO, UTO B JOKasa-
TeJdbcTBO D BXOAAT ToMbKO npejBapeHHHE GOpMYJbL
IT10 O3Hauaer, B YaCTHOCTH, YTO D ne copepXHuT BHIBO-
nos no npasuiamM A_- u E_. lanee, eciu B D BXxoaut
HekoTopas akcnomMa C= (p, —p), To U3 Toro akra, 4ToO
—--p —npejBapeHHas ¢opmyaa, cpasy chaeiyer, 4To p
He CONEepXHT KBaHTOPOB, a, 3HauuT, H C — GeCKBAHTOP~
Hasa ¢opmynaa. Ecau 66 HamM Tenepp yaasjochb NOKa3aTh,
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YTO BCE MPONO3HIHOHAJNbHbIE BHBOAbI (T. € BBIBOABI MO
npasunam X, N_, C_, C, D_ u D,) Bcrpeyaiorcs TOJbKO
B KayecTBe BepUIHH, MPHYEM B pe3yJbTare COBMECTHOrO
PHMEHEeHHS STHX MPAaBUJ H3 aKCHOM BHIBOAHTCA HEKOTO-
pas GeckBaHTOpHas cekBeHnus P, H 4TO ocTaBuiascs
YaCcTh JOKA3aTe/bCTBAa MpeAcTaBiser coboil BuBOA S u3
P no omnum Ttoabko npaBunam Ay H Ey, TO TeopeMa
6bls1a 6bl AoKa3aHa. B camoMm jfesie, JOCTaTOYHO MNOKa-
3aTh, YTO Mbl MOxkeM BeiGpaTb D Takum ob6pa3oM, YTOOL!
Bce npumeHeHua npaBusa A, ¥ E, BXoAM/IM B Hero noj-
pPSiA B caMoOM KOHIle JOKa3aTelbCTBa, Tak Kak eciau P
CONEPAKHUT KaKylo-HuUOyab MpeiBapeHHyro ¢opMyay p=
=Qi& ... QuErg (&, ..., ) (HempeMeHHO B KauecTBe
peay/bTaTa npuMeHenus npaeuia X), To MBI MOXeM npe-
o6pasoBath P B P’, BBeis1 BMECTO p HEKOTOPYIO popMyny
g(X1, ..., X), u 3aTeM nepeliTH or P’ Kk P ¢ nomouibio
npasua A, u E;.

[Tockosbky Mbl MOMXKEM BOCHOJIb30BAaTbCSl OUEBHAHOI
UHAYKOHell mo J/iHHe A0Ka3aTelbCTBa, AOCTATOYHO Oyaer
NPeAnoJoXKHUTE, YTo D OKaHduBaeTCA NpHMEHeHHeM Mpo-
NO3UIMOHANBHOTO NMpPaBHAa, OAHA K3 MOCBLIOK KOTOPOrO
nio/lyyeHa MmOCPeACTBOM KBAHTOPHOTO NpaBMia, M MOKa-
3aTh, 4TO 5T NOCJefHHe ABA MPHMEHEHUS) TPABHJA Bbi-
BOAa MOTYT OblTb 3aMeHeHbl BBIBOAOM, B KOTOPOM Bce
npHMEeHEHHS NPOMO3HIHOHA/BHBIX MPABHJ NPEALIECTBYIOT
BCeM NPHMEHEHUAM KBAHTOPHBLIX NpaBHA. Mb MoXeM
NPeAnoa0XKuTh, 4To D 3aKaHUHBAETCA MPUMEHEHUEM NPO-
MO3HIHOHANBHOTO MpaBHJa

T, q,l7. ¢
T ¢ '
JBe MOCHIJIKK KOTOPOrO MOTYT M coBmajalb APYr ¢ ApY-
roM uJM — eCc/iH MMeeT MeCTO NpuMeHeHHe npaBuia X —
Ja)ke OTCYTCTBOBaTb, Mbl MoXeM, Kpome TOro, npeano-
JIOXKUTh, YTO CeKBeuuus T, g, eCTb 3aKJIOueHHEe BHIBOAA
no npaBuay A, wau E;. Tak Kak ¢ — npenBapeHHast
¢opMyna, To dopmyaa QEp(E), BBOOUMAA 3TUM NpaBH-
JoM, nonxkua npunaiiexarb 1. Takum obGpasoMm pac-
CMaTpHUBAEMBlil BHIBOJA AOJKEH UMETb BUA
U, p(x). q,
U, Q¢p ). ¢:1U. QEp§). ¢,
U QprE. ¢ '
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Ecan BepxHSIf NochiKa moayuaercs mo npasuay A, 10
nepeMeHHas X He MoxeT BXoAHTb Hu B U, Hu B ¢). He-
CYIIECTBEHHO BMJOHU3MEHHB YacThb AOKa3aTeJpCTBa, NAai0-
utyio HaMm cekBenuuio U, QEp(E), g1, Mbl MOXeM LoGHTL-
csl TOro, 4ToObl X He BXOAMJA B §.
A Tenepb Mbl 3aMeHHM paccMaTpHBaeMbili BHBOL cJie-
LYIOMIHM: '
U p(x0) ¢ U, Qip (). g,
U, Q¢p(§) p(x). 4,|U. Qep (). p(x). ¢»
U, Qep(E). p(x) g '
U Qrd) ¢

3neco ofe HNOCHIIKH JABYXAOCHUIOUHOTO MpaBM/aa MOJY-
yalorca no npasuay X. Crepyioomuit xe liar BbiBOLA
IIDOHU3BOAMTCS MOCPEACTBOM TOr0 e CamMoro Nporo3H-
UHOHAJILHOTO MNPaBHJIa, KOTOpPOe MNPHMEHAJOCh Ha Mo-
ciefHeM wmare B D. 3akJlOuuTeNbHbll lHar BbIBOLA —
npuMeHeHue Toro camoro npasuina A, uau E, KoTopoe
BXOAMWJO B MCXOAHLIH BbIBOA. Ecau aTor mocnegnusl wmiar
ecTb NpHMeHeHHe npaBuaa A,, 10 HeoOxoAuMO eule ybe-
ANTBCH, YTO nepeMeHHass x He Bxoaur HM B U, Hu B
Q&p (&), nu B ¢. [Ipexne Bcero, mMOCKo/bKY npasuio A,
KCII0J1b30BAJIOCh ellle B HCXOJHOM BBIBOJE, TO X HE BXOAMT
B U." U3 onpenenenus Q&p(E) uepes p(X) scHO, 4TO X He
BxoauT B QEp(8). Hakonen, npeapapurenbHoe npeobpa-
30BaHHe, KOTOPOMY Mbl MOABEpriu jAokaszartenbctso D,
rapaHTHpyeT HaM, 4To X He BXoguTr B ¢. Tak kak noay-
YeHHBI! HamMu HOBHIH BbIBOJ oO6Jajaer, OueBHIHO, Tpe-
6yeMLIMH cBOWcTBaMM, TO Teopema Ip6pana — IeHuena
JIOKa3aHa.

YnpaxHuenue

BupousmeHute [QOKAa3aTeNbCTBO TeopeMbl 3Ip6paHa — [eHueHa
NPHMEHHTENbHO K A3bIKY L, cofepxalueMy AOMOJHHTE/NbHBIE CBA3KH
0 11, K a36Ky ¢ QYHKUHOHANBHBIMH CHMBOJAMK

Teopema Hpatira

B kauecTBe wuaJIOCTpauHKH BO3MOXKHOCTEH npuUMeEHe-
Husi TeopeMbl dpOpana—IeHieHa Ml JOKa)XeM TeopeMy
Kpafira (HecMOTpPA Ha HHTYUTHBHYIO ICHOCTb 3TOH Teo-
pPeMBl, A/ Hee HE H3BECTHO HHMKAKOrO NPHHUUNHAJIBHO
OTJIHYHOIO OT MPUBOJAMUMOTO HHXKe CHHTAKCHYECKOro J0-
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KasarteabcTBa '), [lns npocrorsl Mbt OyleM cefiuac npej-
nojaratb, uto L copepxut cBa3kn O u 1.

Teopema Kpoaiira. Jaa awboix rakux gopmya
p u g uro pk=g, naibercs gopmysa m, codeprcausasn
AUlb Te CUMBOAbL OTHOWEHUL, KOTOpble 6X00AT KaK 6
p. Tak u 8 g, u Takas, 4To pE=mu mE= q.

BHayajsie Mbl paccMoTpuM cayuall GecKBaHTODHHIX p
¥ g. Mb MoxeM mpennoJjaraTbh, YTO p 3aMucaHa B AU3b-
IOHKTUBHOH dopme p=\{Api,, rie p,,— npocrbie

J

$HOpMYJIEI, H YTO g HMEET BHA g =--, TJ& I — HeKOTopas
tdopmysa, 3anucaHHasg B JUILIOHKTHBHOH ¢opme

r=WV\ Aru, c npocthiMu rp. IHyers m=V A’ p;;—
h & v

¢opMysa, noJyueHHass U3 p ONycKaHHeM KaXKjOro 4YjeHa
pij, COAepXKallero CHMBOJBI OTHOLIEHHH, He BxoAAlUe
B ¢. ScHo, uTO pE= M, NpuYeM M CONEPKHT TONbKO TaKue
CHMBOJIBI OTHOLUICHUI, KOTOPble BXOASAT KakK B p, TaKk #
B g. Ocraerca mnokasatb, uto mpE=gq. Ho Ttak kak g=
=—r, TO U3 pl= g ciaenyer, uto p, r=0, U3 yero B cBOI
ouepenb BBHITEKaeT, YTO Ans /11000 napbl HOMepoB i H A
/j\p”’ /k\r,,k|=0, T.€. UYTO AJdsi HEKOTOPbIX Py H Ipx

pi;, rrF=0. Ho nocaennee cooTHoIeHWe BO3MOMKHO JIHLIb
B TOM cJlyyae, KOIla Pi; COJEPKHT Te XKe CHMBOJbI OTHO-
WIEeHUM, YTO M rpx, T. €. KOTAA Py; OcTaeTcs B yacTH A’'pij

J
dopmynsr m. Orciona caenyer, uto A’ p;j /k\r,,k}==0,
7

otkyna m,ri=0 ¥ ml=gq.

Uro6rl mepeiTH oTclofa K obuieMy c¢Jydalo, HaM Mo+
Hao6uTCA caeayioLias JeMMa.

Jlemma. Hycre cyuwecrsyer 8vigod cexsenyuu
S’ — T’ uz cexkgenyuu S — T ¢ nomMouwpio OOHUX TOAbKO
KBAHTOPHOIX NPAsuA, 4 NYCTe 1M — NPOU3BOALHAS (op-
myara. Toeda naiidercs rakas dopmyaa m’, das Koropoi
cywecTsyroT 86180061 cexgenyun S’—>m’ ua cexksenyuu
S—>m u cekgenyuu m’ —~ T’ uz cekgenyuu m—T ¢ no-
MOUBIO KBAHTOPHBIX NPAsUA.

! MMpunaanexauiero asropy; dopMyaupyeMas HHXKe TeopeMa H3-

FECTHA TaKXKe NOJ HMeHeM WHTEpNOJSUHOHHON TeOpeMbl, HAH Teope-
wmpl Kpsitra — Jlungoua. — lpum. nepes.
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Bens nmoxasaTenbCcTBO HMHAYKHMeRA N0 AJAHHe AaH-
HOrO BBHIBOZA ceKBeHUHH S’—T’ u3 S— T, Mbl MOXeM
NpeanoNoXHTb, YTO 3TOT BLIBOJ, COCTOHT M3 E€AHHCTBeH
HOTrO uiara no oAHoMy u3 upasua A_, A,, E_ uau E..
Ecnn npumensemoe npasusio ectb A uan E., ne npes-
nojaraiplllee HUKaKHX YCHAOBUil Ha BXOXKAeHHA mnepeMeH-
HHIX, TO Mbl MOXEM MNoJoXuTb m’=m. Torma onuH 3

JIBYX BLIBOJOB
So>m m->T

S">m’ m->T’

TPUBHAJIEH, a Apyro#t OGOCHOBLIBAETCH TEM Ke MNpaBH-
aom A_ wau Ey. Ecau npumensemoe npaBuao ecTh A,
TO UCXOAHBIH BBIBOJ HMeEET BHI
S>U, p(x)
S>U Atp ()’

rae x He BxomuT HE B S, Hu B U. Ho x mMOXeT BXOAHTB
B QopMyJiy m, KOTOPyIO MBI 3amHileM TNO3TOMY B Buje
m=m(x); Torga MH noaoxum m’'= Anm(n), rie n—
Kakasi-HHOyAb nepeMeHHasi, He Bxojawas B m(x). Te-
nepb Mbl 060CHOBEIBA€M BHIBOJL

S - m(x)

S > Anm(n)

ccblIKOfl Ha npaBuno Ay, Tak Kak X He BXOAMT B S, a
BBIBOA
m(x)—>U, p{x)
Anvn(m)—>U, p(x)
Ann(m)—>U, Atp(E)

— CCBUIKOH Ha MociefoBaTe/bHOe MNpPHMeHeHHe INPaBHJ
A_u A, TaK Kak x He Bxoaur Hu B Anm(n), Hu B U.
CoBepileHHO aHajiorHyHO pasbupaercd cayuail, Koraa
B MCXOIHOM BBIBOJE NpHUMeHseTCs npaBuJo E_.

Yrobbl 3aBeplUMTh TeMepb A0Ka3aTelbCTBO TEOPEMbl
Kpaiira, Mbl npennosoxHuM, uTo AaHbBl Takue p U g, YTO
PE=q. DBes orpannuenust oOLIHOCTH MOXHO HPEANOJO-
MUTb, YTO p U g — mpeJBapeHHble QPOPMYJbl H YTO, Cle-
J0BaTeJNbHO, p—-¢ €cTb OOUle3HauyuMas mnpeaBapeHHas
cekBeHuusa. [To Teopeme Dp6pana — ennena cyulecTyer
BLIBOJ CEKBEHUHH P —- 4 C OMOIIbIO OHHX TOJILKO KBaH-
TOPHBIX NpaBHA H3 GeCKBAaHTOPHOH OOUIE3HAYHMOH CeK-
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peHuwin S— 7. Mlyete S=(sy, ..., Sm) n T=(4), ..., tn).
Ilo teopeme Kpoaiira pis 6eckBaHTopHbX ¢opMysa, KoTO-
PYIO Mbl yXKe [OKasaJH, CyLIeCTBYeT Takas ¢opMmyJaa m,
cojepiKallaf TOJNbKO CHMBOJIbI OTHOWIEHHH, BXOAAILHE
Kak B S, Tak u B T, uto AS;==m u m=V¢, Tlo noka-
3aHHOH Bhlllle NleMMe CyllecTByIOT ¢opMyna m’ H Bbis
BOAH C MOMOILIBLIO OFHMX TOJABKO KBAHTOPHHIX I[PaBHA
cekBeHuuy p—>m’ U3 S—m u cekpeuuud m’-—>q us
m—T. U3 onpemeieHuss m cleayeT, UTO CeKBEHUHH
S—m u m—T o6mesHauuMsl, OTKYAa B CBOI OuYepeib
clefyeT, YTO BLHIBOLHMBIE M3 HHX CEKBEHUHH p—>m’ H
m’— g TaKxe obmesnaunmel. CiaegoBatenblo, p= m’ u
m’ =¢’. HaxoHeu, 3 TOTO, 4YTO BHIBOAB CEKBEHIHHU
p—m u3 S—m ¥ CEKBEHUHH M —g u3 m-»T 0pou3-
BONATCA ¢ NOMOLILIO OJHHX TOJNBKO KBAaHTOPHLIX MPAaBHJI,
BHITEKAET, UTO p, M’ H ¢ COAEPXAT COOTBETCTBEHHO B
TOYHOCTH Te K€ CUMBOJBI oTHOWeHuH, uto S, m u 7. Or-
ciofa caeayer, 4to m’ He cOAePKHUT HHKAKUX CHMBOJIOB
OTHOWEHHH, He BXOASIIUX ONHOBPEMEHHO B P H 4.

VonpaxueHus

1. Bxoxaenne kakoro-an6o cumBosna B (opmysty GyneMm Hashl-
BATh NOAONUTEALHGIM WIH OTPUYATEALHLIM B 32BHCHMOCTH OT TOrO,
YeTHO WAR HEYeTHO YMCAO Hauupalomuxcd c¢ cumsona N nondopmya,
cozepxamux 310 BxoxaeHnue. Ilokaxure, uto teopemy Kpaiira mMox-
HO YCHAHTH, MOTpPeGoBaB, YTOOB MPOH3BOJABLHHIN CHMBOJ OTHOUIEHHA
BXOJH/ NOJIOXKHTS/NBHO B /71 B TOM H TOJbKO B TOM CJiyyae, KOTAa OH
BXOAHT NOJOXHTENbHO KaK B p, TAK H B ¢, B 3HAJNOTHYHO AAS OT-
pHUATENBHBIX BXOXKACHHH.

2. Iokaxure, uto dopMyna p=p(r) sKBHBaJEHTHA (dopMmyse ¢
OAHHMH TOJBKO TIOJIOKHUTENBbHEIMH BXOXKIEHHAMH CHMBOJA OTHOLIE-
HHSl r PaAra n B TOM # TOJLKO TOM CAYuae, KOrAa p BO3PACTAeT OT-
HOCUTEJIBHO 7, T. €. KOTAa

ALy oo  ABL (PR - Ba DS B =P () D p ()

3. 3aMeTuM, 4TO ecaH == ecTb KOHrpysHuus Ha aarebpe A, TO
umeer Mecto AZAN(E=n D E=1). [lokaxurte Teopemy o 20M0-
Mopgusme, cornacno Kotopoir dopMmyna p fa3plka L ¢ cuMBosoM = H
¢$YHKUHOHAIBHBIME CHMBOJAaMM, HO 6e3 JPYTHX CHMBOJOB OTHOUe-
HH#, SKBHBaJcHTHA (opMyse, coRepXallefl TONLKO TOJNOKUTENbHLIE
BXOXKJEHHA CHMBOJA =, B TOM W TOJbKO B TOM CJyyae, KoTla u3
7070, YTo p BepHa Ha aareGpe A, caelyer, UTo OHa BepHa TaKXe Ha
Kaxpofi ¢paxropanreGpe [A].
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[naroHanbHbie pacCymAeHHss ¥ napajoKcChl

B ocHoBe réne/neBCcKOro [4oKasaTeNbCcTBA HEMOJHOTHI
apHOMeTHKH JIEXKHUT TaK Ha3biBaeMoe duazoxaibHoe pac-
cyscoenue. Tlepen TeM KaK H3M0XKHTb B OOGILHX 4epTax
paccykaeHne I'é€nesisi, NOroBOPHM O AHATOHAJBLHBEIX pac-
CY)KAeHuAX Boobue,

Cambiii npocTofl U M3BECTHBI MpHUMEpP HCNOJNb30OBAHUA
QMaroHaJbHOTO paccykaeHHS HaeT KaHTOPOBCKOE J0Ka-
3aTeJIbCTBO HECUETHOCTH MHOXECTBA 1eACTBUTE/NbHBIX UH-
cen. B aToM noxasaTesbcTBe MOKa3aHo, YTo HUKakag mo-
CelOBATENbHOCTD Ty, Ty, ... AEHCTBHTENBHBIX yucea (3a-
HYMEPOBAHHLIX LEJBIMH NOJOXHUTEIbHBIMH HHCJA3aMH) He
COAEPKUT 8cex AeACTBUTeNbHBIX uucesa, B caMom nene,
eci faHa Jo6as TaKas MOCRelOBaTelbHOCTb, TO Mhb
MOXeM MOJIOXHTh a,=7 AAA KaXJI0TO ueloro MoJ0XKH-
TeAbHOTO uHucaa i, ey i-9 no nopaaxy uudpa nocae 3a-
naTofl B AecATHYHOM PAs3JiOKEHUH UHCNa r, OTIHYHA OT 7,
H a;=4, ecnn 31a uudppa ectb 7. B Takom cayuyae uHcno,
JleCATHYHOE pasjioXeHHe Koroporo ectb 0,aay..., OT-
JUYHO OT BCEX Yucesa Hauiell moc.1e10BaTe/bHOCTH.

Touno Takoe ke paccyxaeHue B Gosee oblleM KoOH-
TEKCTe Mbl BCTpeuaeM B TeopeMe KaHrtopa o ToM, uTto
MHO¥KecTBO T BCceX MOAMHOXECTE HPOHM3BOJIBHOTO MIIO-
ectBa S uMeeT GONbUWYIO MOIIHOCTb, YeM CaMO MHO-
Kecteo S. 371ech HaM HYXHO N0OKa3aTbh, YTO HHKakoe
orob6paxenue | mHoxectBa S B MHoxectBo I He OTO-
6paxaer S Ha Bce mMHOXKecTBO 7. B3sB npoussonbHoe f,
BBOAMM B paccMoTpeHne MHoxkecrso U, onpegensis ero
KaK MHOXeCTBO BCeX TAKHX 9JeMEHTOB § MHOXKecTBa S,
IJIA KOTOPBIX § HE MPUHAMIEKHT MHOXKectsy f(s). B ta-
koM cayuae U ue asagercs f(u) (T. e. pe3y/ibTaToM npH-
MeHeHHs] oTo6paxeHus [ K 9/71€MEHTY 4) HM LJs KaKoro
u u3 S, Tak Kak u€ U Toraa M TOMBKO TOrAa, Korja u
He npHHaLNexHuT f(u). ‘

Ecnn Mb nonniTaeMcAa NpPUMEHHTb 3TOT pe3yabraTt K
YHHBEDCAJIbHOMY MHOXKECTBY S, T. €. K MHOXECTBY, KOTO-
DOMY MPHHAAMNEXHT JI060OH OO6BEeKT, Mbl NOAYYHUM MHO-
xectBo T, umeiomee GOMbMWIYIO MOILHOCTb, YeM S, uTO
NPOTHBOPEUHT TOJbKO YTO CHOPMYJHUPOBAHHOMY ompeje-
JIeHHIO yHUBepcanbHOro MHOXecTBa. Eme Gonee npoctoft
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BHJ 3TO paccykjeBue NpuHUMaeT B napanokce Paccena,
Onpegenaum U Kak MHOXecTBO Bcex TAaKHX MHOXKeCTB X,
yto X He ecTb anemeHT X, B Takom cnydae U ectb shne-
meut U Ttorma u Ttonbko Torama, Koraa U He ectb sne-
ment U.

IMapanokc Paccena — npocrefinii H3 napanokcos
tTeopuu MHoxects. C ero OTKpBITHeM cTajo fCHO, 4TO
HaM NpUAETCA KaK-TO OTPaHMYUThb HCNOJb30BaHHe TeX
crnocoGoB paccyXJeHHH, 1oCpeCTBOM KOTOPHIX 3TOT napa-
pokc 6bpim nmonydeH. OTKpbiTHE 3TO NOKasano MOJHYIO
060CHOBAaHHOCTb TPeGoBaHHil Gofee TILATENbHOTO H3y-
YeHUs TeX JIOTHUECKHX MPERNOCHIJIOK, H3 KOTOPBIX HCXO-
AAT MaTeMaTHKM B cBOuxX BhiBofax. M xora Gosnbuiun-
CTBO MaTE€MAaTHKOB, BOOGIIEe He CKJOHHHX NOJNb30BATHCH
CTO/b 3KCTPABaraHTHBIMH, 0 UX MHEHHIO, MeTOAaMH pac-
Cy:KJAeHHM, He nposaBAAIN ocoGoll TpeBoru no noBoay na-
PAAOKCOB, GBIIO MpeJIOXKEHO HeCKONbKO TOUHHIX ¢op-
MY/JHDOBOK JeXalluX B OCHOBAaHMH MATEMATHKH NDHH-
IHNOB, CBOGOAHBIX, N0 PacnpOCTPaHEHHOMY MHEHHIO, OT
npotuBopeunii. K coXaseHuio, Kak Mbl CKOpPO YBHAHM,
Ha ocymiecTB/eHue BbIABHHYTOH [Hnb6epTOM nporpaMmsbl
6e30THOCUTENbHOIO K KaRHM 6Gbl To HH Onljio Jomyllle-
HHAM [0KAa3aTeJbCTBA HeNnpOTHBOPeuUUBOCTH JiI0Go#H Ta-
KOH TEOpDHH Y Hac He ocraercs HH Madefiiel HajzexAbl.

Camble JpeHHe H3 H3BeCTHBIX NapafOKCOB HOCAT
CKOpee CeMaHTHYeCKUH, HeXKeNU MaTeMaTHUeCKHH Xapak-
tep. OnHa M3 BepCcHMH Tak Ha3biBaeMoro mnapajpokca
JKella COCTOMT B NpHNHChiBaeMoll DnuMeHuay ¢pase:
A aey. Takum o6pa3oM, DNUMEHU] JKET B TOM M TOJBKO
TOM cJyHdae, Korga OH He JxeT. TpynHOCTE 3jech CBfi-
33Ha He C MaTeMaTHKON, a ¢ HCNONb3OBAHHEM SI3HIKA.
CoseplieHHO CNpaBelNHBO yKa3blBaJoCh, YTO 3aTpyaHe-
HHe BO3HHKaeT M3-3a Tak HasblBaeMoll CaMOOTHOCHMOCTH
npenioXKeHHS: npefjoXeHHe ONHUMEHHZA OTHOCHTCA K
camomy ceb6e. Ho cama mo cebe KoHcTaTanusi caMoOTHO-
CHMOCTH HEJOCTATOUHA — KAK M B CJyd4ae TEOPHH MHO-
JKeCTB, HAM HY)>XKHA TOUHAs TEOPHA A3blKa, B KOTOPOM He
morau Gbl GoJbHie MOSIBAATHCH NPOTHBOPETHS.

ITapapoxc mxeuma ypobHee paccmaTpHBaTh B He-
CKOJILKO BHAOU3MeHeHHoW dopMe: 3ITo npedaosicenue
a0%no. Moxer cosatbcs BreyatieHue, YT0 caMOCTHOCH-
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MOCTb, CBf3aHHaf C YKa3aTe/IbHBIM MeCTOHMMEHHeM JT0,
HE N03BoJiseT fPHNHCATh PaccMaTPHBAEMOMY fpeIoxKe-
Hii0 TOogyHoro cmbicaa. OgHako B JaHHOM CAydae [0
06ctodt He Tak. C moOMOmBI0 OCTPOYMHOrO HHArOHaJb-
Horo paccyxkjieHda I'ézeap nokasan, uyro ecau jgony-
CTUTb B si3bike L dopmyasl p, Bblpakawolliye CBOKCTBA
Npeda0KeHHH 3TOr0 $I3blKa, TO MOJKHO MOCTPOHTBH Npel-
JOXeHde §, BbIpax<aroulee, YTO €aMO 3TO MNpeasioKeHHe
s obaajgaer HeKOTOpnM cBokicTBoM P. OcHoOBHas Tpyl-
HOCTb, CBS3aHHAA ¢ MapajgoKcamH THOa mapajgokca Jike-
ua, 3akmaoovaercsd, Kak nokasaa Tapekuit, B ynorpebae-
HHH €JIOBA A0%CHO. ¥ HAC HeT JOCTATOUHO yOeLHTeJbHBIX
OCHOBAaHH#l CYHTATb, 4TO Ji06ass dpopMmyJa s3biKa L, BHI-
pakamollas CBOHCTBO NMpeioKeHHH 3TOro A3bIKa, Hempe-
MEHHO JOJIXKHA GHITh UCTHHHOH HJH JIOXKHOH.

[naBHoe B paccyxknennn [D'énensa-—3samena cJoBa
AOXHOE HA CJ0BO Hedokasyemoe, B Pe3yJbTaTe KOTOPOH
Mbl moJydaeM TpeajoxeHue: IJTo npedaoxcexue Hedo-
Ka3yemo. B pasyMHO yCTpOEHHOM SI3blke BHPA3HMO TO-
HATHE JOKa3dyeMocTH ¢OpMyJ 3TOTO f3blKa H MOXKHO
chopMyIHpPOBATE HEKOTOpPOe npejl0XKeHHe §, YTBEPK-
Aaiolliee CBOI0O COGCTBEHHYI0 HEAOKa3yeMOCTb. DTO Npej-
JOXKeHHe HCTHHHO B TOM H TOJIbLKO TOM CJydae, Koriaa
oHO Hejgokasyemo. Ecau cuuTaTh, 4TO BCSIKOE HOKa3ye-
MOe fpejJoKeHHe HCTHHHO, TO Mbl NpPHAEM K BBHIBOLY,
4TO I'PEJJIOKEHHe § MCTHHHO, HO HEN0KasyeMmo.

Fénenesbl HOMepa

HOna roro uro6w omucaTh paccyxienue [éaens, Ham
noHano6urcs fA3BK L, B KOTOPOM MBI CMOIIH Obl T'OBO-
PHTB O CaMOM 3TOM f3blKe WaU XOTd OBl O ¥eM-TO, JA0-
CTaTOYHO TOXOXEeM Ha 3TOT s3pK. [éxenh pelllaeT 3Ty
3ajauy, nepeBofs L B HeKkoTophl#l uuc/noBOHl KoJ, npHyeM
nepeBos, STOT MPOHCXOLHT TAaKHM 06pasomM, UTO Bee Cyie-
CTBEHHbIE CHHTAKCHYeCKHe CBOHCTBA BblpaXKeHHil mnepe-
XOoAAT B 3JeMeHTapHo apHdMeTHUeCKHe (B HEKOTOPOM
Easyxvmom CMBIC/IE) CBOHCTBA MX UHCJOBHIX KOJOB. H3bIK

AOJIKEeH B TAKOM chydyae o6jajnaTh NOCTAaTO4HO Gora-
TBIMH BbIpa3HTENIbHREIME CpeAcTBaMH A/ QOpMYJHPOBKH
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TENENEBH HOMEPA

3THX CBOACTB H aKCHOMAaMH, rapaHTHPYIOIIUMH, 4TO 3TH
BbIPaXKeHHs B J1060# MOAENH HMEIOT HYKHOe 3HaueHHe.

Ecau Mb comocraBisieM cHMMBONaM f3blka L pasinu-
uble HaTypaJbHble YHC/IA, TO MHOXKECTBO 3THX CHMBOJIOB
HenpeMeHHo Jo/KHO ObiTh cueTHBIM. Ecim Mbl XoTHM Ha
s3bike L dopMmyanpoBaTh 1 peinatbh apHdmeruueckue sa-
Aayn, HaM Gypmer ylo6HO BBecTd B L, KpoMe OOGBIUHHIX
CBA30K M OCCKOHEUHOrOo MHOXKecTBa [MepPEMEHHBbIX, elle

cumBOab =, +, X, 0 u 1, 06o3HayaolHe COOTBETCTBEH-
HO PaBEHCTBO, C/MOXEHHe, YMHOXKEHME, HYJIb U eJHHHILY.
Ham Gymer Takke yao6HO CuuTaTh, 9T0 L COAEpIKHUT KO-
HeuyHoe MHoxecTBO F=(f,...,f;) OyHKIHOHAIBHEIX
CHMBOJIOB M KOHEYHOe MHOXKecTso R=(ry,...,r,) cuM-
BosioB orHomenud. IlpunumiemM cumsonam f3wka L He-
KOTOpPHIH (PHKCHPOBaAHHBIN NOPANOK:

0,1,N,C, D, A E, = +, %01,
foovves foo T ooos Try Ty 0y ot

Ilycth o — dyHKnHA, oTobpaxkawmollass 3TO MHOXKECTBO
(mpH AaHHOM pPAclONOXKEHHH ero 3JeMEHTOB) B MHOXKe-
CTBO UEJHIX MOJOKHTEJbHBIX uMce] (Pacro/OXKeHHBIX B
nopaake Bo3pactanusi). Onpenenum tenepp GyHKUHIO B,
COTIOCTaBJSAIONIYI0 KaXKAOMYy BBIPAXKCHHIO €=S8;...8q
(rae s, cyTb CHMBOJIBL) YHCJIO

Blej=2""""g" 1% | p 2P,

rae 2,3,..., pn— NepBHE 1 NPOCTHIX unced, CaMbIM Cy-
IIeCTBEHHBIM CBOHCTBOM 3TOH YHKLHMH ABJSETCH TO, UTO
OHa cOmoCTaBJIsieT Pa3jHyHbie HOMEepPA pa3JHYHLIM Bbipa-
JKEHHAM, NPHYEM YHCAA n U afs,] 1erko BHIUMC/IFIOTCS DO
naunomy Ble]. [lockospKy MBI 3aXOTHM TOBOPHTH O KO-
HeYHbIX nocJaenoBaTebHOCTAX E=(ey, ..., e,) BbIpaxe-
HHH — CcKakeM, O JJOKa3aTe/abCTBaX, — Mbl IOBTOPHO NPH-
MEHHM TOT JKe MpHeM, onpejelisisi Ha MHOXKECTBE BLIpa-
Kenu#l QyHKUUIo y, nojgaras

v[E]=210138t) | phien],

Haa nocnegosateannocTH E, cocrTosillell U3 eAUHCTBEH»
HOTO w/eHa e, Mbl mosaraeM no onpepenenuio yle]=y[E],
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BhHIPABHMOCTb B TEOPEMA TAPCKOro

a JJ18 BbIpaXXeHHs €, COCTOSIIEro H3 eIHHCTBEHHOro CHM-
Boaa s, nojaraem y[s]=ylel. Hucna vy[s}, yle] u y[s] mbl 6y-
IIeM Ha3bIBaTb eédenesbiMu HOMepaMmu CUMBOJA S, Bbipa-
JKEeHHd e u mocaegoBaTesbHOCTH E.

BoipasuMocTh 4 Teopema TapcHoro

Mu G6ynem paccmartpuBarth 3nech Teopui T, dopmynu-
pyeMmble Ha s3bike L H 3alaBaeMble NOCpeACTBOM pd3pe-
wHMOro MHOXectBa A aKCHOM — Pa3PELIMMOTO B TOM
cMmbicie, uTo s Jaio6oil Gopmyabl p paspeuwima 3afa-
ya: OpuHaLJIeXuT Jd p MHOXKecTBy A. Mpl GyneM npea-
nosiarath, uto A 06s3aTesbHO BkJOUAeT B ceGs MHOXKe-
ct80 Ay aKCHOM JIOTHMKHM TIpEeAHKaTOB C PaBeHCTBOM, a
TaKXKe MHOKecTBO Aj, COCTOSIIEe H3 CIeIYIOUIUX IIECTH
AKCHOM:

1+ 0=2, v +(v,+1)=(v,+7v)+ 1,

9 X0=0, v X0+ 1)=(v;Xv)+7,

v+1+0, v+1=v,4+10v =7,
[pu stom A MoxeT comepxaTh ¥ ApyTHe akcHombi. Ha-
npuMep, A MOXeT coaepXkaTh onpepeseHus, QUKCHpYIO-
e HHTEpNpeTaluuio OCTaAbHBIX (GDYHKIHOHAABHBIX CHM-
BOJIOB H CHMBOJIOB OTHOILEHHH B TEPMUHAX CHMBOJIOB =,
0, 1, + m X. Ckaxem, napa axcuom [(x,0)=1,
f(x,y+1)=[(x,y) Xx MoKeT CIyKHTb PeKYPCUBHOLM
onpedesenuem, NPHAAICWUM (YHKUHOHANLHOMY CHM-
Boay [ 3Hauenue f(x, y)=xV.

Hauunas ¢ storo MomeHTa Mbl 6ygeM ynoTpeGJasThb
TEPMUH UCTUMHOE, TOHUMAS HCTHHHOCTb Kak O6LIe3HaYu-
MOCThb B crandaprroid mofeau, 06AACTLIO KOTOPO# f8B-
aAsiercsi MHOXectBO N HATypa/IbHBIX YHCEN U B KOTOpOil
cHMBOAH =, 0, 1, + u X NOHUMAWTCH B HX OGBIYHOM
CMBICTIE.

Hns kaxporo n€ N, n>1, Mbl BBOJAHUM COKpaileHHe
n=(...(14+1)+ ... +1) (n cumsoaos 1). [Tycts N ecth
MHOxec®BO TepmoB 0, 1, 2,... gamka L. Eciu ¢ — npo-
H3BOJIbHAs Mojejb Teopud T, To u3 A; HO HHAyKLMH
MOXHO BBIBECTH, BO-NEPEBIX, 4TO OTOGpaxeHHe n B ¢
HHIYUUPYET B3aHMHO-OfHO3HauyHoe oTobpaxieHue N Hd

8 3ax. 1253 113



BbIPASHMOCTb ¥ TCOPEMA TAPCKOTO

N H, BO-BTOPHIX, YTO 3TO OTOGpaxKeHHe NMEPEBOAUT one-
pamu# + u X, onpejeseHHble Ha MHOXecTBe N, B one-
pauns @(+) # @(X), onpeneneHHble Ha MHOXKeCTBE QNN .
Hanuuue storo nsomopduaMa mozsoifieT HaM OTOXKie-
CTBHTDb, He OMacasich nyTaHuuy, ¢N ¢ N U nucatbh n BMe-
cto ¢n, + BMecto ¢(+) u X BMecto @(X).
CgolictBo P(x,...,Xn), OTHOCAUleecs K HarypaJ/b-
HbIM uuciaM, Mbl GyleM HasblBaTb BbipA3UMbIM B TEO-
puu T, ecan B sisblke L cymecTByer Takas ¢popMmynaa p=

=p(vy, ..., Ug), uTO0 P(My, ..., my) LIS BCEX My, ...
..., My ¥3 N HCTHHHO TOrga M TOJABKO TOria, KOrja
UCTHHHA p(imy, ..., m,). CeolfictBo P, oTHOCAmIEeCs K

CHMBOJIaM, BBIDAXKEHHSIM WJIH K MOCJAeN0BATENbHOCTAM
BbIPaKEHHH, HA3bIBAETCH BBIPA3UMbBIM, €CJIH BBIPAa3HMO
COOTBETCTBYIOLlEE CBOWCTBO, OTHOCSLleeCs K réaeseBbIM
HOMEpPaM 3THX CHMBOJIOB, BBIPAXKEHHUH HJAH MOCJA€J0Ba-
TeJIbHOCTeH BhIpaKEeHHUI,

To o6cTOATENBCTBO, YTO BCe BBeJIcHHbIE HAMH CHHTaK-
CHYeCKHE MOHATHA — TaKHe, Kak mepeMeHHasd, TepM, dop-
MyJa 4 IpeioKeHne, — BHIPA3HMBbl, NOJKHO GHTH SCHO
u3 coobpaxeHuit ofumiero xapakTepa. B camom nene, Mbl
Bellb MOKeM BBIPAa3HTb COOTBETCTBYOWEe KaXKAOMY H3
3THX MOHATHI YyC/JAOBHE, HajaraeMoe B COOTBETCTBHH C
ero onpejesyeHdeM Ha régeneBbl HoMepa, B OOBIYHBIX
apudMeTHueCKHX O00O3HAUCHHSAX, W, UTOOLI MepPeBecTH 3TO
ycaosue Ha s3pik L, HaM Hano adwb norpe6GoBarh, 4To-
6bl MHOXKecTBO A BRJINOYAJO PEKYpPCHBHBIE OMNpejeneHHs
BCeXx apudmeTHuecKHX (QYHKUHH (HanmpuMep, XV), HCNOJb-
3yeMblX MPH 3TOM Bbipa)KeHuH noHATHH. Msl npeanodgo-
KUM TaKKe, UTO MHOXKeCTBO A axkcuoM paspemiuMmo; no-
cle TOro Kak Mbl JafiuM TOUHOE onpejesjeHHe paspeliH-
MOCTH, Mbl yBUIHUM, YTO H3 CKa3aHHOro BbITE€KaeT BHpa-
3HMOCTb CBOHCTBA GbITh aKCHOMOf. Tenepb yKe SiICHO, YTO
CBOHCTBO OBITh [OKA3aTeJbCTBOM (TOuHee, CBOMCTBO MO-
crepoBatenbHocTd E  ¢opMyn OBITH HOKa3aTelbCTBOM
dopMysIBl p) TaKKe BBIPA3HMO.

Mb MOXeM, c/ie0BaTeNbHO, CUUTATh, YTO A3BIK L co-
JEPKUT HEKOTOPYI0 KOHKpeTHyio dopMmyay b(vy, v2), Ta-
Kylo, uTO AJa JI06BIX ABYX HAaTypa/JbHbIX 4ucen m u n
dopmyna b(if, 7) UCTHHHA TOTAA M TOJbKO TOTAA, Korjia
m ecTb HOMep JOKasaresbcTBa (JOPMYJbI, HMeIOUmEeHR HO»
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BBIPASHIMOCTb # TEOPEMA TAPCKOrO

Mep n. 3aMeTHM TYT Xe, yto ¢opmyaa Euvyb (vs, vi) BB
paxaer cBoicTBO (OpMyJaH ¢ HOMepoM v;) ObITH T€O-
peMofl. MH BnpaBe TakkKe NPeANOJOKHTh, yTo L comep-
JKHT HEKOTOPYIO KOHKDETHYIO QOpPMY.y S (U4, Us) =03, Ta-
Kylo, uto dbopmyna s(m, ) =g, rae m=yl{], a n=vylp(v))],
HCTHHHA TOTAA H TOJIBKO TOTAa, Korxa ¢=vy[p(m)].

Hmesa Tenepb B pacnopsiKeHHH BeCh 3TOT ammapar,
obpaTHMCsl BHOBb K mapajgokcy Jukeua. Jonycrum, uro L
COEPKUT, KpOMe YIOMSIHYTOH Bbilie GOpMyJIb § (U4, Vg) =
=U3, GopMyay w(v;), BHpaxaioulyl CBOHCTBO ObiTh
uctHHHOfl dopmyaoll. Tlyets p(v)=— w(s(vy, 04)), 11
nyctb m=yfp(vy)]. 3amerum, uro s(i, m) ectb HOMep
¢$opMyJbl, NMOAYyYEHHON NOACTAHOBKOH TepMa m BMECTO
nepeMeHHo#t v; B GopMyny, HMEIOLLYI0O HOMep M, T. e. B
dopmyay p(vy), Tak uto s(m, m) =y[p(m)]. Urak, ¢op-
myaa p (m)=— w(s(im, m)) HCTUHHA TOTAAa H TOJBKO TO-
raa, Korga ¢opmyJa, umelomas Homep s(m, m), He siB-
- JsieTcs HCTHHHOM, T. e. Korpa He uctuHHa dopmyaa p(m).
D10 npoTHBOpeYHe MOKasbiBaeT, uTo L He MOXKeT cojep-
JXKaTh ONHOBpeMeHHO dopmya S(vy, U2)=vs H ©(vy).
Hamu nokasaua, takum o6pa3omM, clefyiouias Teopema:

Teopema Tapckoro. Ecau reopus T raxosa, uro
8 wued umeercs opmysa s(vy, U2) =U; sbipaXaWAs
nodcranoeKy, TO C80UcT80 ObiTo icTurHol hopmyrol
reopuu T He evipa3umo g T.

B dopmynupoBke 3TOH TeopeMbl Ha TeopHio T Hajo-
KeHo BecbMa cJsaboe ycaopHe. Mpl Mmorad 6bl 0ea
ocoforo Tpyna NOCTPOHTh B $fIBHOM BHIe GopMyay
s(vy, U2) =v3 u no6asuth K Ay 1 A; KOHeyHOe MHOMKECTBO
Ay peKypCHBHBIX ONpeJeNeHHH BceX BCMOMOTATEeIbHBIX
apudMetHueckux GPyHKUHuH, GUTYPUPYIOWIUX B OTHCAHUH
s(vy, v,). Torma ™Mbl fpHAeM K BHBOAY, YTO €CJIH
AgUAUA; =T, To noHsiTHe HCTHHHOCTH (OPMYJB He
BbipasuMo B T.

BuiBoz, K KOTOpOMYy MpuBOAHT TeopeMa Tapckoro, e
ABJIACTCA HEOXKHJAHHHIM C MHTYHTHBHOH TOUKH 3peHHS;
TPYAHO HpeicTaBHTb cebe, KaKuM o6paszom Morjo Obl
yIacTbCsl CUHTAKCHYECKH BBIPa3HTh B paMKaX HEKOTO-
poii TeopHMM ceMaHTHYeCKOe MNOHATHe OBITh MCTHHHOM
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TEOPEMA TEMEJS O HEMNOJHOTE

¢dopmysoii atoil Teopuu. [lpemnpunsrbli 3gech aHaau3s
3TOTO BONpOCA pellaeT, TakKHM 06pa3oM, HeJIOyMeHHBIE
BONPOCH, KOTOPbI€ MOTr1H GLl BO3HHKHYTH B CBA3H ¢ napa-
JOKCOM JixKeua.

Teopema égena o HenonHote

Mpe! nonyunm BHayane crnabyio GopMy TEOpPEMbI O He-
MOJHOTE, a 3aTeM YyxKe u cuibHyio dopmy. [Ipenmonoxum
CHOBA, UTO B YMCJe AaKCHOM, BXOASLIMX B MHOXecTBO A,
VIMEIOTCA apH(METHYECKHE AKCHOMBI, JalOWlHe B TEpMH-
nax O m 1 pexypcHBHBlIE OnpejeseHHsi onepauuil cjaoxe-
HHA H YMHOXEHHA; NYCTb §(Vy, Uz) =Us U b(vy, Uz) BH-
paxaroT B 7 Te XKe CBOHCTBA, YTO H B MPeALIAYyILEM
pasjerne.

Teopema ouenoaunore. Ecauscedopmynrs: reo-
puua T 06o3raqumst, To OHa Henoawa.

JlokazaTenbcTBO CHOBA NPOBOAHUTCSA NOCPEACTBOM [Ha-
TOHAJIBHOTO PAacCyXkXAEHUS; OJHAKO Tenepb BMecTo dop-
Myabl @(v;) Mb Bo3bMeM dopmyday {(vi) = Evsb (v, v1),
BHIPAJKAIOIIYIO, KAK Mbl 3HaeM, CBOHCTBO JOKAa3yeMOCTH.
Ecan nonoxuth o onpenenenuio p(vy) =—{(s{v, vy)) #
m=y[p(v,)], 10, KaK u pauee, s(m, m) = ylp (m)]. 3naunr
dopmysa p (M) uCTHHHA H TOJBKO TOrnaa, Korjpa s(m,m)
He fBJsSETCS HOMepOM J[AOoKa3dyemofi ¢GopMyJb, T. €. B
TOM M TOJbKO TOM cJaydae, xkorla p(n) HeaoKkasyema.
Takdm o6pasom, ecmu 6 p(m) Gbuia fokasyeMma, oHA
He Gbia Gbl HCTHHHOMH, BONPEKH MPEANOJNOXKEHHIO O Teo-
pun T; mo3ToMy Mbl MPUXOAHM K 3aKJIOYEHHIO, 4TO ¢op-
Myaa p(m) Henoxkadyema, HO HMcTHHHA. Haxkonen, Ttak
Kak p(m) HCTHHHA, TO — p(M)— He HCTHHHAaA dopmy.a
M, B CHJY npelnoJjoxenusi o reopuu T,— p(m)— rakxKe
HenoKkasyemas dopmyaa.

Chnencreue. Teopua T’, skawouaiowan 6ce ucTuH-
Hote opmyavt apuppseTuru, Hepaspewiuma.

Ecav 6p1 T’ Gbiia pasperusnMoif, Mbl MOIJIM Gbi aKCHO-
MaTH3HPOBATh €e, B3fiB B KayecTBe MHOXecTBa A akcHOM
camo MHoxectBo T’. Ho no Teopeme o uenomsore T/ He-
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nojHa, a MeXAY TeM KakK Teopus, onpejejeHHas mocpen-
CTBOM eJHHCTBEHHOH CTAHAApPTHOH MOZENH, HenpeMeHHO
JNOJIKHA GBITh MOJIHOH.

B nByx TeopeMax HacTOSILEro pasjiesia 3akalouaercd
OCHOBHO€ HHTYHUTHBHOE COJlepKaHHMe YTBEpHKIEHHH, 4TO
obbiyHasi apHPMeTHKa He sABJASETCS HH paspelldMoil, HH
axcuoMarusupyemoil. Cnaenyer, ofHaKo, 3aMeTHTh, YTO
durypupyouiee B ob6edx TeopeMax MOHATHE HCTHHHOCTH
(0611e3HAYHMOCTH) MNpHIAET UM CEMaHTHYECKYI0 OKpac-
Ky. Hmxke Mbl monyuuMm yrouHenHble (HOPMyJHPOBKH
of6enx TeopeM, HOCHLIMe yXKe YHCTO CHHTAKCHYeCKHi Xa-
paxrep.

Paspewumoctb 4 Teopema Hépua

PaccmoTpum cHoBa ¢opMyay p(vy, ..., ¥,) fa3bKka L,
BHIpaXKalUyl0 HeKoTopoe cBofictBo P(my,...,m,) Ha-
TypaapHbBIX unuced. Mpt GyneMm mpenmnoaaratb, 4To p —
onpedenernad dopMmyaa, T. €. LIS TPOM3BOJNBHBIX HATY-
pasibHBIX yHCend my, ..., My dopmyaa p(my,. .., Ms) L0-
Ka3yeMma B TOM H TOJIbKO TOM CJyuae, KOTja OHa HCTHHHA,
M TO K€ YCJIOBHE BHIMONHAETC A OTpHUAaHHA 3To# dop-
MyJabl. J{Asi NpPOM3BOJBHBIX AAHHBIX YHCENd My, ..., Mg
Jau6o cama p(my, ..., Ms), AM60 ee OTPHLAHHE HCTHHHO,
Tak 4TO 0fHa H3 3TuX dopmys nokasyeMma. [lepebupad s
andaBUTHOM MOpSAAKE BCe JOKA3aTe/lbCTBA, MBI HABEPHA-
Ka JofiieM M0 JAoKasaTeabcTBa JAH60 caMoii stofl ¢op-
MyJsib, JH60O ee OTpHUAHHMS M pellHM, TakuM 06pasom,
BepHO HJIM HeBepHO cBoiictBo P(my, ..., my). IlycTs, 05-
paTHO, CBONCTBO P pa3peumiiMo B HHTYHTHBHOM CMbIC]e.
Torga cyuiecTByer ajropudm (cXema BBIUHC/IeHHSA), NIPH-

MEHHMBIl K MHOXXE€CTBY apryMeHTOB My, ..., My ¥ JAai0-
Uil OTBET Ha BOMPOC, HCTHHHO P(my, ..., M,) WK JOXK-
HO. DTOT aAropu¢M J0/KeH Torna 6biTh BHIpa3uMbiM B T
MOCPEJCTBOM HEKOTOPO# GopMyasl p(Uy, ..., Un), Takofl,
aro p(Mmy,. . -, Mp) BbipaxKaer, uro P(m,...,m,) uctuH-
HO, H [1aBaTh MPH 3TOM A0Ka3aTeAbCcTBO JAn60 Aast dop-
MyJabl p(my, ..., Mia), TH60 1151 €e OTPHIAHHA,

Ha ocnoBe 3Ttux comepxKarTeJbHBIX PaCCMOTPEHHH MBI
Temepb Ha30oBeM CBOMCTBO P RaTypa/bHHIX 4ucea paspe-
Wumbim, €CIM OHO BBIPA3HMO B HEKOTOPOH KOHEUHO

17



PA3PEIIHUMOCTD U TEOPEMA YEPYA

akcHomaTH3HpyeMoit Teopuu T nocpencTBOM omnpeneneH-
HOfl bopmyabl p.

Bosnbwast yacTb paccMaTpHBaBLUMXCA HAMH CHHTAKCH-
YeCKHX MOHATHH B HHTYHTHBHOM CMBIC/A€ Pa3pelmuMma, Tak
YTO Yy HAC €cTb OCHOBAHHSA OXKHJATh, YTO COOTBETCTBYIO-
mue uM (T. e. BhipaxkaiomHe HX) (opMmysabl ABJIAITCHA
onpefeJeHHBIMH DTO OTHOCHTCS,, B YACTHOCTH, K (opmy-
nam b(vy,vy) u s(vy, V) =vs. Tlonnoe n0Ka3aTenbCTBO
storo axra noTpe6oBasio Gbl ABHOTO 3ajaHHUA 3THX dop-
MyJ; Mbl HaMeTHUM 37eChb JHIIb HaHGoJee NMPHHUHNHAJb-
Hble 11aTH TAaKOTO JOKAa3aTeJbCTBA.

Bxo:xkjenne Kakoro-1u60 kBaHTOpa B GOpPMyJy Ha3bl-
BAlOT O2PAHUYEHHbIM, eCIH 3TUM BXO:KjeHHeM HauHHaeT-
ca noadopmyna suga Axlx <iop] nan Ex[x <tAp)
(x <y ecrb corpamenue pas Ez(x+z=y)), roe t—
TEpM, B KOTOPHIH He BxoaHT cBoGomno x. Ilpesncraeaser-
cA UHTYUTUBHO 1TpaBAONOJOOHBIM, YTO paspeLiuMoe
cBOfICTBO, Bbipasumoe dopmyaod p(vy,...,vn) BHAA
Axg(x,vy,...,v,) uau Buma Exq(x,vy,...,vs), T
g — onpejenenHasi ¢opMyaa, IOJKHO ObITh BRIPAa3HMbIM
¢ MOMOLIbI0 OrpaHHYeHHbIX KBaTopoB. (/lad uamero cay-
yasi 3TO MOXKHO NOKa3aTb, ec/id B fABHOH dopme BBIIH-
caTb COOTBETCTByMOLiMe BhipaxkeHusn.) B uacrtHocTH,
b(vi, vg) n s(vy, vs) = vg MOryT GBHITH 3aMeHEeHBI KBHBA-
JeHTHHIMH HM (DOpMyJaMH, CONepIKAMHMU JHIIb OTPAHHU-
uyeHHble KBAHTOPH. PaccMoTpuM Tenepb dopmyay

Py .o, v)=Ax[x <Ll .., U)DG(X, Uy, ek V)

TJe X He BXOJHT cBOGOAHO B ¢ U dopmyant £(vy, ..., Un) =
=Un4 4 g1, ..., Uy)— onpenenennsie. Ecau my,...,m,
3ajaubl, TO pelileHue m ypaBHeHus t(my, .. ., fMy) =M MO-
*KeT OuITh HafiJeHO MOCPeNCTBOM KOHEeYHOro nepeGopa Bo3-
MoxHocrel, a ¢opmynra p(my, ..., #Hy,) 3KBHBaJEHTHA,
OUYEBHJIHO, KOHBIOHKIIVH ,

g(©, My, ..., Wa) A . AG, Ty, . . . ).

Tak kak dopmyia ¢ onpenesneHHa, TO onpejaeleHHa H
¢opmyna p. B cayuae kBaHTOpa cyumiecTBOBaHHA paccy-
JKJEHHEe NPOBOAMTCH B TOYHOCTH Tak xe. M3 ckasaHHoro
BHAHO, YTO (popMyNa, BCe KBAHTOPH B KOTOPOH orpaHuyes
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Hbl, olipejie/ieHHa, H, CJ1eJ0BaTebHO, OnpeJe/eHHbIMH B«
AI0TCs dopMyanl b (vy, vg) u S(vy, U2) =Us.

Her HuKakuX ocHOBaHMil pacCYUTHIBATL HAHTH TaKYIO
apupmeTnyeckyo GyHKuHIo f(v(), KOTOpas no 3anaHHOMY
réjieJieBOMy HOMepy m TeopeMbl fAaBasna 6ol JJIHHY HaH-
KpaTyaiillero 1oKas3aTte/bCTBa 3TOi TeopeMbl. MHBIMH ¢/104
BaMH, He BHAHO, KaKuM o6pasoM MOXKHO Gblio GH 3ame-
HHTb TepBbl#t KBaHTOp B (opMyde {(v) = Euvb (v, v))
OrpaHHYeHHbIM KBAHTOPOM, TaK 4TO BO3HHMKAeT fojo3pe-
HHe, YTO f(Uy) He sBAAeTCH oNpeleneHHol, a CJlel0Ba-
TeJIbHO, MHOXKec1BO T TeopeM Hepaspewnmo. M nmemo
06CTOHT UMEHHO TaK:

Teopema., Ecau b(vy,v,) u s(vy, v2) =vs— onpe-
Oenennvie Gopmyabt nekoropoil Teopuu T, 1o T wepaspe-
wuma.

JloKa3aTenbCTBO H 3[leCh NPOXOAHT MO o6pasuy napas
Jokca Jikenma. Onpepmensii, Kak Bblwle, p(vq)=
=—1(s(v1, v1)) u m=y[p(v1)], MBI CHOBa noJiyYaeM, 41O
p(M) HCTHHHA B TOM H TOJBKO TOM CJyuae, KOrjia oHa
Henoxasyema. C mpyroii cropoHs, ecan {(vy) 6buia 6bl
onpeneneHuoilt GopMyJoH, Mbl NOAYUHIM OB, YTO p (i) =
=—{(s(Mm, Mm)) UCTHHHA B TOM M TO.bKO TOM CJyuae,
KOrja OHa [0Ka3yema, T. €. NPHILIU Gbl K NPOTHBOPEUHIO,

Teopema UHépua, Muowecrso scex obuesna4u-
Mblx POPMYA A02UKL NPeduKkaros Hepaspeuwiumo.

Uro6bl 10Ka3aTh 3TO YTBeXX[EHue, Mbl BbibepeM Teo-
puto T Kak MOXHO Gosllee 5KOHOMHBIM o6Gpasom. JKenas
ObiTh YBEpEHHBIM B TOM, 4TO b(vy, U2) H S(Uy, U2) =03 —
onpejaeaeHnble GOPMYJbl, Mbl MOXKEM MOTPe6OBaTh, YTOOHI
a3blk L comep» a1 padnuyHble QyHKUHOHAJbHBIE CHMBO-
Jbl /I BCIOMOTATeNbHBIX (QYyHKLHA, MCAOAB3YEMBIX fpH
onpeneneluyd 3THX GOPMYJ, I. €. ONPOCTY MOTPeGOBATH,
yTo6bH B MHOXKeCTBO A aKCHOM, KpOMe aKCHOM, COcTa-
BAsIOMX MHOXKecTBO AoU Ay, BXOIHIH aKCHOMBI, HMEIO-
Hiie BH] PEeKYPCHBUBIX ofipefesieHHN 3THX (YHKIHOHAJb-
HBIX CHMBOJIOB, o0ecNeydBaloniHe NPABU/ABHYIO HX HHTED-
nperauuio. Ilpu 2TOM, 0mHAKO, MBI MOMKEM CUHTATbH,
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yto L comepXKHT JHIIb KOHEWHOE YHCJA0 (PYHKUMOHAJD-
HBIX CHMBOJIOB M CHMBOJIOB OTHOWIEHHA H ut0o A=
=AoUA,UA,, rne A, komeuno. Ho ecau L comepxur
JIHIIb KOHEYHOEe YHCAO (PYHKIHOHAJIBHBIX CHMBOJIOB U CHM-
BOJIOB OTHOINEGHMH, TO MHOXecTBO A— aKCHOM paBeHCTBa
TaKXKe MOXHO BHIOpaTh KoHeuHbIM. [lycTh @ — KOHBIOHK-
uus Bcex GopMmysa, BXOASUIHX B KOHEYHOE MHOXKECTBO
A_UA,UA; Torna A = p paBHOCUJIBHO F= aDp; HHBIMH
cioBaMu, ¢opmyaa p npHHaggexdT T B TOM H TOJBKO
TOM cJlydae, Korja a>p ecTb obule3Haunmas dopmya
noruky npegukatoB. C/IeN0oBaTeIbHO, Pa3pelUHMOCTh JIO-
THKH peJMKaToB 03Hauaja Gbl pa3pelluMocTh Teopuu T,
OTKY/a W CleflyeT yTBep:kAenHe TeopeMb UYépua.

He,ﬂ,ORa3yeMOCTb HENPOTHBOPEYHBOCTH

[Tpex e BCero Mbl yCHIUM TeOpeMY O HEMOJHOTE, MPH-
JaB eil YUCTO CHHTAKCHYECKYl0 HOPMYJHPOBKY.

Mosoxkum cHoBa p(v,) =—Evb(vs, s(v3,04)) u m=
=y[p(v;)]. Joxaxkem 1Be neMMBI

Jlemma. Ecau T nenporusopeuusa, 7o p(m) Hedoka-
ayema.

HonycruM, uro p(m) noxasyema. B Takom cayuae
AJs1 Hee CyLIeCTBYeT J0Ka3aTeJbhCTBO, UMEIOIEe HEKOTO-
pHii réjenes HoMmep n H, Tak kak y[p(m)]=s(m, m), To
dopmyna b(#, s(m,m)), BeipaxKalolas, 470 1 €CTb HO-
Mep nokasaTteabctBa dopmyawnl p(m), ucriiHa. Ho rax
Kak b(vy, v3) — onpenenennas gopmysaa, TO U3 3TOrO cie-
ayer, uro ¢opmyaa b(r, s(m, m)) nokasyema, a 3HaYuT,
u Evsb(ve, s(m, m)) — nokasyemasas ¢opmyra. A Tak
Kak ¢opmyaa p(m), fABasomasca OTPHULAHHEM NOCJeN-
Heit (QOpMyJaBl, TaKXe poxkasyema, TO Mbl 3aK/OUaeM,
uyto T mporHBOpeunBa.

Teopua T HasuiBaercs w-HenpoTusopeuusot, eciny Het
taxkofl dopmyan ¢(vy), uro T ONHOBPEMEHHO COpepKana
6ol 1 dopmyay Exg(x), u sce dopmyns —q(n), rue n
npoGeraer muoxecrso N. OueBujHo, uyto m06as Teopus,
uHTepnperupyemMass Ha oGaacru N, sABasfercd o-Hempo-
THBOPeyHBOll; 0fHAKO, BooOUle roBOPH, ®-HENPOTHBOpEs
YHBOCTh CHJbHEE, YeM [POCTO HENPOTHBOPEUHBOCTH,
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Jlemma. Ecau T o-nenporusopeuusa, to — p(mi)
nedokasyema.

Jonycrum, uro — p(in) nokazyema. Tak kak T Henpo-
THBOpeuuBa, To p(7) HeJOKa3yeMa 4 HUKaKoe HaTypaJab-
HOe uMcJIo N He SIBJSIETCS réfesieshlM HOMEpPOM JOKa3a-
TesiberBa 310K popMyJanl p(in); uHaue rosops, ¢popmyna
—b(#, s(m, m)) ucruuna. Ho tak xak b(vy, vg) — onpe-
neneHHas GopmyJia, TO U3 3TOTO CJaeAyeT, YTO NpH J1000M
n Qopmyna — b (7, s(7i, m)) nokasyema. M3 @-Henporuso-
peunBoctd T MBI AeJaeM BhIBOJ O HeAoKadyemoctH dop-
mynsl  Exb(x, s, (@, m)), a notomy u ¢opmyJia
— p(m) =— — Exb(x, s(@m, m)) nemokasyema, 4ro npo-
THBOPEUUT IIPHHATOMY AOMYILEHHUIO.

Takum o6pasom, eciu T w-HempoTHBOpeuHBa, TO HE
JNoKasyemsbl ud p (), nu— p(m), a caeaosartensuo, T He-
nosna. Cjenyer AJSi MOJHOTH KAapTHHBI OTMETHTb, 4TO
Poccepy ynanoch, ycoseplueHcTsoBaB NPUBEACHHOE pac-
CyKJeHHe, YCHIHTbL 3TOT Pe3YyJbTaT, NMOJYYHB TO XKe 3a-
KJIOUeHHEe, MCX0Asl u3 Oosee caaboro mpeanosoKeHus o
NpoCTOil HENPOTHBOPEYMBOCTH (a HE ®-HENPOTHBOPEUH-
BocTH) Teopud T.

Teopema o HENOMHOTEe (CHHTAaKCHYECKas
¢dopwma). Ecau T ecro Teopusn, 8 koropod b(vy, vg) u
§(vy, Uy} = vz — onpedesennvie opmyavt, To T Henoana.

STot pe3ysbraT MOXKHO YTOuHHTH, onpesenus T (Kak
Bblllle) MOCPEACTBOM HEKOTOPOIo KOHKPETHOTO MHOXECTBA
aKCHOM.

B 3akJioueHne Mbl ApuBeAeM eile oAHy Teopemy [é-
nensi, npeAcTaBIsAloULyo coboil, 6bITh MOXKET, caMblfl 3Ha-
YHTeJbHbI €r0 BKJaJ B OCHOBAHHS MaTE€MaTHKH.

Teopema. flycte T — reopusn, 8 Koropod b(vy, v2) u
§{vy, Uy) =v3 — onpedeaennvie opmyant. Tozda T codep-
HUT npedAONeHUN, BbLPAICAIOUWUE HeNPOTUBOPEHUBOCT
T, Ho Hu 00HO Takoe npedaoxcernue nedokasyemo 8 T.

IMockoabKy y[0]=4, To npesnoxenue c=—Exb(x,4)
Bbipaxkaer TO OOGCTOATENBCTBO, 4TO npeanoxenue O
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HenokasyeMo, 1. €. uro T HenportusopeduBa. C noMomsio
HepsOH M3 JOKa3aHHHX Bblle JIeMM MH MNOKaXeM,
YTO HERPOTHBOPeYMBOCTL Tteopun T BJeyeT HenoKa-
syemoctb (opmyssl p(ii), a cjaeAoBaTeNbHO, M ICTHH-
HOCTL p(Mm), yTBepkKiawoueH HeaokaayeMocTb p ().
Ecin d ectb rénenes Homep dopMmyasl c¢o>p (M), TO, Tak
KaK 31a (opMysa MMeeT JOKa3aTelIbCTBO, MMeloliee He-
koropuiit rénenes Homep h, dopmyna b(h,d) ucTaHHA
npH HEKOTOPOM HaTypaJbHOM h. Ecan 6ut ¢ GblJa JOKa-
syema, 10 b(k, y[c]) Gbi1a 6Hl MCTHHHA NPH HEKOTOPOM
k, u3 yero Jerko cjeqoBaJio Gbl, 4TO HEKOTOPOE UHCJIO f
SIBJISIETCS Té/le/IeBBIM HOMEPOM JAoKa3aTenbcTBa HOpMydib
p(m). Ho T nempoTuBopeuuBa, Tak 4TO M3 npepnoJoxe-
"Husi 00 onpegenenHoctd B T dopmyaws b(vy, vg) ciaeayer
HelloKa3yeMocTh GopMyJnl p(/m), T. €. Mbl NPHILIH K OPO~
THBOPEUHIO,
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