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Kawra mocsamerna 6ypro pasBmBalomieiica B mOCJe[HUE XBaj-
OAaTh JeT 00NACTH MAaTEeMATHKO — Teopmu Mogeneil. B melt tmartenn-
HO Pa3o0paHsl KaK KIaccudeckie, TAK U HOBEHMme IOCTIKEeHUA
TeOPHH. YIauHO M3JIOKEHH OOIIHe MeTOEl TIOCTPOCENA Mogeneit
C LOMOMIBI0O KOHCTAHT, Nemelf M YIBTPAIpPOM3BeeHMiL. HRampas
I7IaBa 3aKAHYMBAETCS YOPAayKHeHHsAMA. B KOHIe KHurn IPUBOIATCA
HCTOPUICCKHUE 3aMEYAHHSA H JOPMYIMPOBKY HePEIIeHHEX npobaem
Kunra manmcaHa ¢ 6oXbIrmM NenarormaecKuy MaCTePCTEOM. .
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IIPEJANCIOBHE PEJAKTOPOB IIEPEBO/IA

«Teopus mopeaeity T'. Keitciepa u U. Y. Usna, BHpa0muXxcesa cue-
LIMAJHCTOB [0 MATEeMATHYeCKOH JNOTHEe, MOCBANIEHA TEOPHH MOJelei
A3LIKa IepBOTO HOPAIKA, KOTOPYI0 HHOTJA HA3BIBAKIOT dJeMeHTapHON
HAN Jaske Kaaccmueckoli. B momorpadmm mojBefieH UTOT pasBUTHS
9TOW TEOPUM 32 MOJBEKAa, ¢ ABAANATHX [0 HAYAJIA CEMHAECATHIX TOI0B.
B Heil 1H310/KeHH KAK OCHOBHBIE, KJACCUUYECKUEe Pe3YJbTATH TeopHH
U OX ODPUMeHEHWS B alirefpe W TeOPHH MHOKeCTB, TaK W PAN HOBHIX
Pe3yAbTATOB, COCTABJSAIINX [EePCHeKTABHbE HANPaBJIEHHH.

3a 5TOT MepuoJ HMHTEHCHBHOTO PA3BUTHUA 3JIeMEHTAPHOH Teopnm
Mojlesell I ee MIPUIOKEHNT HAKOMUIOCH OTPOMHOE KOJHIECTBO Pe3ylib-
TaTOB, KOTOPEIE HOBO3MOKHO W3JI0KNTEH B offHoit kHUTe. [lepex aBropa-
MA BeTalW TPYAHHE 3ajavn: BHIOPATh N3 MOJYYEHHHX pPe3yNbTaToB
caMble OCHOBHBIe I YKa3arh Hambolee NepCHeKTHBHBEIE HaUpaBjieHHSA
TEODHH K e¢ IPUMeHeHHd, IpHYeM MOCTPOUTH W3JI0/KeHHe TaK, UTOOBL
quratedbh He TOJLKO MOJYYHJA [OCTATOUHO IOJHOe NpeJcTaBiIeHHe
0 JOCTIKeHMAX Teopuu, HO M CMOT OPHHATH MOCHIbHOe ydacThe B ee
pasputuu. C >TAMH 3ajavaMu aBTOPH IIPEBOCXOMIHO CIIPaBHJIMCH.

B Hauase KHMIH OMHCHBAITCA OCHOBHBE METOABl M KOHCTPYKIUK
paeMeHTapHOR Teopum mofeneidl. M3mokeHne MOCTPOEHO TAK, UTO BTH
MeTOAH M KOHCTPYKIMK IMOCTOSHHO [JeMOHCTPHPYIOTCHA B IPHMeHEeHHH
K KOHKpPeTHHM pesyiabTataMm. IIpakTHdecKM Bech MaTepHasJ KHUTH
H31araeTca ¢ eJHHON TOTKH 3PEHHAA M eJIHHHM METOJ0M — DT0 Cylie-
cTBeHHO obJergaeT ero BocupuaTne. Haura HanmucaHa sCHO, HarJIsAXHO,
¢ GoapmmM mefgarorudeckKum MacTepcrBom. Ot umrarens tpefyercs
AWML 3HAaHMEe MaTeMaTH4eCKol jdoruku um aare6pel B o0beMe COBeT-
CKIX YHHBEPCUTETCKMX KypcoB. Momorpadus 0XBaThiBaeT OrDOMHBII
Matepuai, pasépocaHHBIA 10 MHOTOYHCIESHHBIM Y PHAJIBHEIM CTaThAM.
Psp murtepecHbx pe3yabraToB, He BRIIOUEHHHIX B OCHOBHOLI Tekcr,
MOMHO HAWTH B YyOpPaKHEHHAX.

YrazagHbBEe 0CO0HHOCTH KHHTHY MO3BOJAIOT He TOIBKO PEKOMEHJ0-
BAaTh ee B KadecTBe y4ueOHOro mocolusa M CTYAEHTOB W aCIHPAHTOB,
3aHIMAOMIXCH MAaTeMATHUYeCKO# JOTHKO#, HO M HaJeAThCs, TTO OHA
Oyiaer oA CHEIMAJHCTOB HACTOJLHOU KHHTOH.

Anrimiickoe magaHme aToit MoHOrpaduy GHICTPO 3aBOEBAJIO IOITY-
AAPHOCTH, U cefiuac TOTOBHTCA HoBoe ee U3JaHMe. ABTOPH aw6e3HO
OpucJadl HAM JONOJHEHHS W YJAYYIIeHHS TEKCTa, a Tak:ke (oJbmoi
COHCOK OMEYATOK M MHCIpABJIeHWH, TPUrOTOBJICHHHIN WMH s Oepe-
nananusa. [lpu moAroToBKe pycckoro mepeBofia GOJBIIMHCTBO HOKeNa-
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HE aBTOPOB yAal0Ch Y4€CTb, TAK UTO UUTATENH IO CYMECTBY HOIY-
9al0T IepPeBOJ| BTOPOrO aHTIHHCKOTO m3faHWsa. Mul BhIpaskaeM aBToO-
PaM KHITH CBOI0 Ty6OKYI0 61aroflapHOCTh 3a NX HEOMEHAMYIO HOMOID
H BHMMaHHe K Hameii pabore.

B saxiouenne HeoGX0MEMO OTMETHTH, 4TO B IOCTELHEE NeCSTHIE-
THSA m%wmo Pa3BUBAIACH M HEKIACCHUECKHe HAUPABIEHHS B TEODHH
MojesIet, TaKue, Kak JOTHKA GeCKoHewHHX GopMys, Teopus Mofeleir
MHTYAOUOHHCTCKOH JIOTHKH, TEODHA JOIYCTHMHX MHOMKECTB, TEOPIHA
Momoew%meuwmzx Mofese#f, Teopua 0600mieHHEX KBaHTOPOB W J.p.

am HampaB/lleRWs He paccMatpuBawrcs B kuumre I. Keiicaepa

# 9. 9. Usna. Unraresneil, uHTePeCYOIUXCA YKABAHHBIMI TeOPHAMU

MBI OTCHIAEM K CIGMYIOMAM MOHOTpadusm: ,

c ﬁe Wﬁmpmw.m. J., Zomw_m theory for infinitary logic, Logic with
untable conjunctions and finite quantifiers, A:

msterdam — London

N.H. Publ. Comp., 1971. , ,

2. Fitting M. C., Intuitionistic logic model theory and forcing
>Bw$%ms — London, N.H. Publ. Comp., 1969. ,

. Barwise J., Admissible sets and struct

3. Bai ures. An approach t
definability theory, 1975, PP °

4. Epmos I0. JI., Teopns mymepanuii 3, Hosocubupek, HI'Y, 1974.

0. JI. Epwos
A. J. Taiimarnos

IPEANCJ/IOBAE

Teopus Monmeled — pasmen MATEMATHYECKOH JTOTHKM, M3yIaromuit
CBA3M MEKIY (OPMAJIBHRIM s3HIKOM ¥ €ro HWHTePHpeTanuAMM, I
monensMu, B Hamell kuure OymeT M3Ji0KEHA TeOPHA Mojelie# JOTHKHA
IpeUKATOB NEPBOIO IOPAMNKA — HPOCTEMIIeTo U3 ASHIKOB, MMETOIAX
OpUIOKeHHs COOCTBEHHO K MaTeMaTHKe. TexHMKa TeopwUH Mofereil
pasBuBaTach GOJbINEH YACTHIO MMEHHO [JIA JOTMKH LMEPBOTO TMOPAIKA
¥ IO-IIpesKHeMY Jy4Ille BCEro HCTONKOBHBAEOTCS HMEHHO B 9TOM CIydae.

OcHoBaTeasMi TeOPHH Mofenei Gsimm JIéBenreim [1915], Cxy.aem
{1920], T'8meas [1930], Tapexmit [1931] m Mausues [1936]. B camo-
CTOATENbHHA pas/iesl MaTeMaTHIeCKON JOTUKM OHA ofpopmunacs B pabo-
rax Demrwna, Pobumncoma u Tapcroro B komme 40-x — madvaime
50-x romoB. C Tex mOp oHa mpefcraBiseT coGoi 06IacTeh AKTHBHBIX
BCCIAeOBAHNAH.

OGo3peBas mpejiMeT ¢ COBPEMEHHBIX MO3UIMMA, MBI IPHAILIN K BRIBO-
Iy, 4TO Jydmie BCero M3iaraTh ero Ha (ase CPAaBHATENHHO HEMHOTHX
o0mAX MeTONOB IOCTPOEHUA MOMEINei. B rTo Bpems Kak cam; mo cebe
5TH MeTOIB 0Y6Hb IPOCThl, HIPAMEHAA X MHOTOKDATHO H KOMOHHUDY A
Pa3IMIHKIMA CIOCOGAMH, MOKHO MOJYIATH OPAKTHICCKA BCE HauGoee
rayGoKme pe3yJabTATH paccMaTPUBAEMOi TeopHU. Ilosromy mpm
HOCTPOSHHY Hamiell KHAIM MH, KaK IPaBHAIO, MPHU/IePHUBAIUCE Cle-
AYIOmero IiaHa: HOBEIE MeToJ BBOJHUTCS B IePBOM pasjlele COOTBET-
crTByOmeil TaBh, & B CIeRYOIAX ee pasfelaX OMHCHIBAIOTCH HEKO-
Topue ero mpuiaokeHnsa. OCHOBHBIE METONE MOCTPOEHHS mofenein —
5TO METOAEl, B KOTOPHIX A HOCTPOEHHA HCIOJB3YIOTCA KOHCTAHTHL
(pasn. 2.1), snemenrapHsie uemu (pasf. 3.1), ckymemoBcKue $YHKOUKT
(paan. 3.3), MHOKeCTBA HePa3IHIAMEIX 3IeMEHTOB (pasg. 3.3), yabTpa-
npousBefieHdsa (pasf. 4.1) ¥ coenuaibHBIE MOJENH (pasg. 5.1).
B mocnenmmx ABYX TraaBax, 6-it m 7-i, Mn m3inaraeM HeKOTOPEE pas-
Renbl Teopuu, TpeGyompe Gojee PasBATOH TeXHHKH; B HAX MCHOJb-
3yercsa coYeTaHME PAAA HA3BAHHEIX METOMOB. Ham KakeTcs, 9TO 3Ta
KHEra OXBaTHBaeT OOJBIIYI0 4ACTh TGOPUE MOJFeNell MepBoro MopAaAKa,
a TaK:Ke MHOTHe U3 ee NPHJIOKeHHHE K anrefpe W TeOpHH MHOKeCTE.

Ilo cero BpeMeHH KHATH TaKOTO DpOja He CYIECTBOBAJO. dro
06CTOATEIHCTBO 3aTPY/AHANO CTYACHTAM M HECIIeHMAINCTaM 03HAKOMITe-
Hie ¢ Ba;KHBIMA pasfenamuy jorukm. Ms-za sToro MM mpUXONMIOCH
PHITHCA B IPAKTHYECKH HEOTPaHWYEHHOM MHOKECTBE 6ecopanoYHO
pasGpocaHHBIX cTaTell, K TOMY e HOAYAC TPYMHHX A YTEHUA.
My me ctaBmim cebe meibi0 cobpark BCe pe3yibTaThl, OTHOCAIIMECH



8 ITpeducaosue

K Teopuu Mofieeil TMepBOTO NopsgKa, Ho MOCTAPaInuch BRIIOYHTH
B KHNUTY BCe BaskHBe (DaKTH, Ges sHanus KOTOPHX HeBO3MORHA J1ab-
Hedimas paGota B 3710l o6xacra. Kpome rtoro, mmr srmownin pag
6o1ee HOBLIX pesy.abraToB, KOTOPHIE CTHMYAHDYIOT COBPeMeHHbIe
M, mo Bceil BummMOCTH, Gynymme uccaegoBanus. K mum oTHOCHTCS
reopema HNelicmepa — Tlenaxa o6 30MOpPuaMe, Teopema Mopan
0 Kareropmimoctd, paborn Arca — Kogena n Epmosa mo reopun
moJied M pPes3yabTaThl Poy6orroma, Teiipriana n Cuneepa o Goasmmx
KapAMHATAX W KOHCTPYKTHBHOM YHUBEDPCYMe. ’

HocTpoenne Teopunm momemeii HepBOTo MOpsfiKa CJAYMKHAT TMpeTo-
CHIIKOY INA pasBmrug TEOPHA MOMle/ieil IPYTHX THIIOB U TAKHX ee mpH-
TOKeHU#, KaK HeCTAHAADPTHHIT amanms. B HacToAmee BpeMs pa3BH-
BAIOTCA TAKMKe TEOPHH Molelel JOTHKH c GecroHeTHBIME dopyvynamu,
MOTHKA C NONOJTHHUTEeNBHEIMH KBAHTODAMH, MHOIOZHAYHON JIOTHKH,
MHOTOCOPTHOA JOTHKY, HHTYAIUOHHCTCKO JOTHKH, MOJAJLHOH JIOTH-
KH, JOrmKM BTOpOro mopsnka. Teopms Momeneidl mormesm ¢ OecroHeu-
HEIME QOPMYJIaMH B TOCTeLHIe TObI crerana 6oabmme ycnexu. Teopus
MOJlesiell JIOTMKH BTOPOTO HOpAJKa B SBHA4YNTEIbHON Mepe JIe;RUT BHE
chepsl  peficTBES  COBpeMeHHEIX MeTON0B, HO TOTEHIHANBHO OUYeHD
BaskHa. Mu mageemcs, 9ro mamwane p1oi RHUTH 6ymer cnocoGeTBOBATE
MaTbHEHIIMM HCCAETOBAHMAM BO BCex obsacTAX Teopmu Mopeseit,
4 TaKKe OTKPBITHIO HOBHX €€ HPUJIOKeHHil.

JdTa KHOra BOBHAKIA HA OCHOBe MHOTOYHCIEHHEIX KYPCOB IO Teo-
pun Mojeneill, YATABIMINXCSA HaMU B Raaugopauiickom (JToc-Aumrenec)
u Buckoncuuckom yausepcurerax. Mriens o wmanucammu yaebHnKa
Takoro pona BosHukma B 1963 r., xorma mm 3aBepmajn paGoTy Haj
Hanred GoJiee pamEHei MoHOrpadueir «Teopus HEIPepPEBHEIX MOJe-
aeiy. B 1963—64 r. sanmckum HeKoTopriXx Kypcos KHeliciepa Bpems
OT BpemeHM mojBepraimch o6paborke, B pe3yibTarte 4eTo HOCTENeHHO
BHIKDUCTANNN3OBHBAICA TeNepelTHAN MIaH KHUTL. ITo-racroamemy
Mbl Ha4aaM mucaTh ee B Hauase 1965 r. B HocHeAymue Iofbl Hama
KHHMTa mocTemeHHO ofperama dopmy, ompoGoBanack B ayaHTOpUsmX,
oGoramanacs copmepuanmem; HaKoHel, oHa OHJa OOYTH NMOJHOCTDHIO
oepenmcada Bo BPeMs T'oNla JOTHKH B Raaudopruiickom YHEBepCurere
B 1967—68 r. B 1971—72 1. » Hee OLITM BHECeHH HOBHIE 3HAYHTETh-
Hble M3MCHEHMA.

Msr gayBerByem cebs 0013aHHLIME MHOTHM MaTeMarukaM, TPyJaMu
KOTODBIX Co3flaBasack Teopus mogeneii. Ocoboe MecTo cpelH HHUX
OpHHaNTe:RUT Anbdpeny Tapcromy, HTpaBOIeMY B (opMApOBaHAW
aTO# Teopum poun HaOpaBIAOMe W BEOXHOBIAINEH cuIbl. Yro
Kacaerca Hac, 10 Ml 06a moaywmam AOKTOPCKHE CTENEeHH IIOI ero
PyroBoncTBom B Kanadopruitckom yHusepcurere 8 bepkau. Orpanm-
1€HHOCTL MECTa He MO3BOJSeT HaM OepeYuCanTh 34eCh HMEHa Beex
HAIUX KOJIJIer M y4eHMKOB, B PasindHoe BpeMsa YHTABINUX PYKOLNHUCH
9TOHl KHUTM wapm HOJIB30BABUINXCA €10 U BHECIIMX MHOTOYHCIICHHEIe
KOHCTDYKTHBHBIC NPEIIOKEeHAA W KDUTHYeCKHE 3aMevaHusd.
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Uro6el cHesaTh X0Tb 4TO-TO HPHATHOE BCeM, KTO OKA3BIBAI HAM
OOMOILb, MBL HOCBAMaeM HAIlYy KHUTY BCeM CIENUaiHCTaM 10 TeopHH
MOJleJicH — Beflb HHKOMY M3 HHX He IPUXOMMJO B TOJ0BY HOCBAIIATE
KHHTH caMuM ce6e. o

Bo BpeMAa HammcaHusA KHWIH MB [OJB30BAJIHCH MHONJEP/RKOI
MareMaTHYecKUx otfenennit Ranudopuniickoro yrusepcutera B Jloc-
Anprenece n BuckoHcmHCKOro ymmBepcurera B MajmcoHe, paxoM
cybenpuit, upegocraBieHHnx HalmoHAaIbHBIM HAYIHEM  (QOHIOM,
a Tarske QynnbpaiitoBckoll crumengueir 8 1966—67 r. Aﬂwmv H cioa-
HOBCKO# crumenpuedr B 1966—67 u 1968—69 rr. (Keiicaep).

Heonmennmyio moMomp npH HOATOTOBKe PYKONHCH OKA3aj] HAM
Ixeppn Toyag. Ileppu Cuut moTpatm:t MEOTHE dWacH, uozoamm“m HAM
P YTEHHE KOPPeKTYPH. Mu mpusHare bHE rocmoske Keranmu m,a,as-
BOH 3a W3TOTOBJEHMe yKasaress. M Gmarogapmm rocmoxy Iikep-
pu @opmsHaK 3a IPEBOCXOAHYI MEPemedaTKY PYKOIMCH.

Buckoncunckull ynusepcumem,

Msducon I'. . Kelicaep
Raaugoprutickuil ynusepcumem,
Hoc-Andacenec 9. 9. Yonu



KAK II0JIbBOBATBCA 3TOM KHUTON

JTa KHATa HANWCAaHA HA yDPOBHE, MOCTYIHOM CTYAGHTAM-MaTeMa-
THKaM CTaPIIAX KYPCoB. EIMHCTBEHHHIM Ipe[BapUTETLHEIM YCIOBHEM
ABJIAETCA HEKOTOPOe 3HAKOMCTBO € DIIEMEHTAPHOH JIOTHKON, BRII0YAf
nossATHe (OpMATBLHOTO BHBoAA. 1A M3ydYaomero moJesHo GLLIO Gbi
TaKiie B3apaHee HPOCAYWIATL BBOJHEIE KYPCH HO TEOPHH MHOKECTB
& coBpeMeHHO# anrebpe. Bce cBelleHHA W3 TeopWEm MHOMKECTB, Heof-
XomuMble [IA 9TeHNs 9TOM KHUTH, CONED/KATCA B UPHJIOMKEHHH, KOTO-
PEIM 9ATATENIb MOKET BOCHOJIb30BATHCH, UT00H BOCIOJHATH IIPOGEsl
B cBOMX BHAHHAX. [lepBbie WeTHpe rTaBL HAIMCAHEL B HETOPOILIMBOM
MaHepe, a B HOCHeJHHX TPeX HU3J0KeHWe Befercsa OHCTpee, H OHH
TPeGy0T OT HM3YYarINero GoJbImell IPUBBYKM K MATeMATHICCKHM
PaCCYRICHUAM.

B kHuUre comep;kHTCA Marepmal TOJ0BOTO CIEIKYpCA IO TeopPun
MOJesiedl, pACCYMTAHHOTO HA CTAPNIEKYDPCHUKOB, OJHAKO KHHTA
TOCTPOEHA TaK, UTO HA €€ OCHOBE MOKHO CKOMIIOHOBAThH PAX Goiee
KOPOTKAX KypcoB. ['naBa 1 comep:xnr BBOAHBIN MaTepual, a RauwHAm
€ IJI. 2 B KamaOM pasfesie MMeETCH XOTH OH MO OJHOU WHTepecHOoI
Teopeme. CBenienus, cobpannsie B pasgenax 1.1, 1.3, 1.4, 2.1, 3.1 n 4.1,
HeoOGXoaHMH O1A M000To Kypea IO TEOPHH MOelei. Crenyromumu
33 HOMHI IO CTeNeHN HeoOXOMMMOCTH ABIAIOTCA paslessl 1.2, 2.2,
3.3, 4.3, 5.1, 6.1.

Hro6s mOMOYB ZeKTOpPAaM B COCTABJIEHHM IPOTPAMM HX KYpCOB,
MBI OPEBOAUM HE’Ke TabanIly, MOKa3HBAKINYI0 3aBHCAMOCTD PA3/1eI0B
B IepPBEIX NATH TiaBax. JTa TabiWma OTHOCHUTCA TONBKO K CAMOMY
TEKCTY STHX IJIAB, HO He K YyHODPa)KHEHHAM, KOTOPHE MOTYT OIHPATHCH
Ha J11000f H3 IPeHIYIMUX PasfielaoB.

Temarure, Tpebylomeit Goee pasBuTOil TeXHHKY, IOCBAIIEHH I, 6
u 7. B chenynomeil Tabinme mepeumcusioTes pasfedsl, HeoOXoauMbIe
AN A3YYeHUsI HaKA0T0 W3 pAa3leloB 9THX HOCAeIHHX TIJIaB.

6.1: 4.3, 5.1. 7.1: 2.3, 3.2, 3.3, 5.1.
6.2: 4.1. 7.2: 3.2, 3.3, 5.1.

6.3: 5.5, 6.2. 7.3: 3.2, 3.3, 4.2.

6.4: 4.2, 4.3. 7.4: 7.3.

6.5: 6.4.

Ramnoe pasymmo saMkryToe MHOMecTBO u3 NpUBeJleHHOTO0 BHINIE
HaCTUIHOTO YHNOPAMOYEHHA PAa3lejoB MOKeT HCHOJAB30BAThCA KaK
camocTosATe bHHN Kype. OueHb KOPOTKHA KYpC MOKHO COCTABHTH U3

Hax noavsosamuca smoti knuzoil 11

CcoTlep;KARMAA «CepAUeBHHALX» pasmenos 1.1, 1.3, 1.4, 2.1, 3.1 1 N.r»,..
Kype, paccuuTaHHRA HAa OXHY YeTBePTh, MOT OB, HOMHMO YKAa3aHHOM
BHIIIE «Cep/lteBUHLD, BKIYATH TaKme pasmenn 2.2, 2.3, 3.2 n w.mx
OH jaBaj OH [0BOJBHO HOJHYI KAPTUHY TeOpUH CYETHHIX Mojeneil.
Jdpyrofl BapmaHT €eTBepPTHOr0 KYypca, OPMeHTHPOBAHHHHN Ha yJabTpa-
NpPOW3BeleHHA M HACHOIEHHHE MOIeIA, IOAyYaercs uommmummgz

K Hamell «cepjueBuHe» pasfeios 4.3, 5.1 u ambo 4.2 m m.wm au6o 6.1.
O6bermEeHMe DTHX [BYX ILIAHOB JaeT BIOJHE NpPHAEMJIEMHH CeMeCTpo-
BHHA Kypc. . .

YupamHeHEAA BapbEPYIOTCA OT HPeJiedbHO IPOCTHX J0 HeoOmvai-
HO CIOKHHX. Te H3 HAX, CIO0KHOCTH KOTOPHX HIPEBOCXOAHT yPoBeHb
HeHOCPeJCTBeHHHX BHYMCIEHUI, 0TMeYeHH OJHON 3Be3l0UKOMd; HeKo-
TopHe u3 6oJee TPYAHHX OTMEYEHH ABYMSA 3Be3[OUKAMH. Y TOUHOHHS
OCHOBHEIX TeOpeM, A0KasaHHBIX B T6KCTe, HEPEJKO OTHOCATCH B YIPayk-
HeEnA. HekoTophle ympaskHeHMA MPEACTaBIAOT coboil Goabmme
caMoCTOATeJIbHEE TeopeMbi, BKJIOYeHHEIe HaMH, 9YTOOH pacmupuTs
KPYr 3aTPOHYTHX BOUPOCOB. UTOOH [OCTHTHYTH HACTOAN[ET0 HOHH-
MaHHsA IpefiMeTa, U3YUaoUAl 0 KeH MOUBITATLCH ClleIaTh IO MEHB-
meii Mepe TperThb NpeliaraeMHX YIPaKHEHAN.

B xoHme KHMIM MB IIOMECTHJIH CHOHCOK HEPeImeHHBIX uwomamm_
Kiaccmdeckoil Teopmum Mofeneil. MH okmjaeM, 9T0 pelienue J0060i
H3 HAX GHI0 6H CYIIeCTBEeHHBIM BRJIANOM B TEOPHUIO U BACHYKHBaJI0 OB
onybauropanua. He Bce sTtu mpoOJeMbl IIOCTABJIEHH HaMH.
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Bce wucropuueckme sameuamms k pesyibraTaM, ComepKaIluMCa
B TEKCTE, B YIDARHEHUAX, & TaKKe K OTKPHTHM IpoGIeyaM, ¢BeleHb
HaM¥l B CAMOCTOATEJLHHI pasfies, 03aTaaBIieHHLI «Hcropnaeckne
samedanusy. Ilo Beeit BepoaTwoctn, Tam umeroTcs omuGKN H HCKae-
HusA, 34 KOTODHIe MBI 3apaHee IIPUHOCAM CBOM H3BHHeHHs. Bo MHOTEmX
CAydasAX B OTHX 3aMeUAHHUAX UMTATEIH MOTYT HANTH IpHTIameHne
K JaJbHeHIINM HCCIeJOBAHMMIM.

B sakrmiouenme 3aMermM, uTo oKOHUAHmeE KayKIoTo 0Ka3aTelheTBa
OTMEYaeTCA 0COOBIM 3HAKOM —, nopefcrapiAomuM coboii moBepHYTEHIH

B IPOTHBOIOIOMHY O CTOPOHY oObramEIi 3HAK BBIBOJUMOCTH B JIOTHMKe
IepBOI'o MOpAKA.

TJIABA 1

BBEJIEHUIE

1.1. Yro Taroe Teopma moneneii?

Teopma Mmomeneit mpepcraBiser cofoil pasgell MaTeMaTHYeCKOM
JIOTUKH, U3YIAIOIM COOTHOMMEHA S MesKIY (OpPMaIbHEM A3LIKOM H ero
HHTeDOpeTaluAMM, UIX MoxeasaMu. Mbl cocpemoTounyM Hamle BHUMaHUE
Ha TeOpPHH Mojeiell JIOTMKM MPEMKATOB MEePBOTO MOPAIKA, KOTOPYIO
MOKHO Ha3BaTh (KJIACCHYECKOl Teopmell Mofemxeily.

CoBepmuyM Temepsr MeGONABIIYI0 BEOTHYIO JKCKYDPCHIO IO TEOPHH
Mojener. Haunmem ¢ mopmeneii, mpencraBismomux coGoil CTPYKTYPHI,
BCTpedalomueca B MaTeMatmke. Hanpmmep, OEKIWYeCKas TPYIIa
OATOTO MOPAAKA, II0Je PATHOHANBHBIX YUCE] W YaCTHIHO YOOPATOIeH-
HOe MHOKeCTBO, COCTOMIIee M3 BCEX MHOKECTB IIeJBIX UHCEN, YIOpHA-
NOYeHHHIX IO BKIKYEHWI, CYTh MOMe]IHW paccMaTpABAeMOTo THIA.
Ecau 68 MBI TOTO Baxoreau, Mo:kHO GOm0 OB mpgMo celidac, He HPH-
BileKas K paccMOTpeHH0 GopMaIbHbBIH A3HK, Ha4aTh N3ydeHNe HAITHX
Mopmeneii. Torga Mu orasamuch Gul B obnacT, H3BECTHOI moJ Ha3Ba-
HMeM YHHBEDPCAJIBHON ajrebpsl, mpeiMeToM KOTOPON ABJIAITICA TOMO-
MOPQH3MBI, HOACTPYKTYPH, CBOOOJHEIE CTPYKTYpPHl, IpPAMEE IPOM3-
BeJleHus u ToMy nomoOnoe. I'pamuria Mexxay yHABepcaJIbHOW anredpoii
1 TeopHell MoHellell HOCKOJBKO pACILILIBUATA; Hamme ymoTpeGieHme
9TUX TEepPMUHOB OOBACHAETCA PAaBEHCTBOM

yHHUBepcanbHas aarebpa + JOTHKAa = TeOpHUA MoJeJeil.

Urobsl mobpaTthess 10 TeopHH MOTeldelf, MH BBelleM B paccMoTpe-
HAe POPMAIBHEBIN A3KHK — SA3HK JOTUKY NPEeJHMKaTOB IIePBOro IIOPAI-
Ka ¢ paBeHCTBOM. MH ompefieiNM CIIMCOK CHMBOJIOB H 3aTeM yKasKeM
TOYHEIe IPABHIa, O KOTOPHIM M3 CHMBOJOB CTPOSATCH IIPEIOMKEHMA.
@opManbHBIE A3KK TpebyeTca HAM I TOFO, YTOOH B HAMIUX PACCYik-
JeHHAX O MOJedsAX MHE MOTJIH WCIIOJNB30BATH H IPENJOKEHHA COOT-
BeTCTBYIOIUX (opManpHEx cucteM. C 5To#l Heablo MBI Kammoi
mape, COCTOAIEH U3 NpPeIo/KeHNA U MOJleJH, CTABEM B COOTBETCTBHE
OIHO U3 HCTHHHOCTHHIX 3HAYEHUH — UCMUHHO WJIH A0XHO. BBOomHMOe
TakAM 00pasoM noHAMIUE UCMUHHOCMU WTPaeT POJb MOCTA, CBABHIBA-
omero $opMaJIbHEIN A3KHK ¢ eT0 HHTepIpeTanieil IOCPeACTBOM Moje-
neii. Ecam npennosmenuio ¢ u Mofean 9 cCONOCTaBIeHO HCTHHHOCTHOE
3HAYEHHE (HCTHHHO», GyaeM TOBOPHUTH, ITO @ ucmurko 6 9, a Takxe
aro A naBAsgeTCH MOdeavio upepnomenus @. B mpormemOM caydae
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MEL TOBODHM, 9TO ¢ 0%#HO0 6 I u 970 I He ABINACTCA MOLENBIO A .-
Hamree, ckaxkem, uto I ABIAETCA MOBeabld MHONCECTEa ILpenIosKe-
Ho#t X, ecim Y — MOMeNnb IS KaMKIOTO OPeJJIOKeHAS M3 MHOMKe-
cTBa 2.

HKaxoro copra TeopeMHs oKasHBawoT B TeopHE Mofexei? Mur yixe
HMeeM BOBMOKHOCTh IDHBECTH HECKOJNBKO npmMepoB. Iloaxyi,

caMoil DaHHEH B TeopuH Mofeiell Grra Teopema JI8BeHTeiMa (JléBen-

reitm [1915]): ecim HekoTopoe BEICKa3HBaHme mMeeT GecKOHEUHYIO

MOJielb, TO OHO HMeeT K CYeTHYI Mofenb. JIpyrofl KiIaccmueckmit
PesyapTaT — TeopeMa KOMOAKTHOCTH, HpHHaMIeskaman ['énemso [1930]
u Manenesy [1936]: ecnim kampmoe koHeuHOe HmONMEOKECTBO MHO%e-
cTBa 2 HMeeT MONeNb, TO M BCe MHOKECTBO 3 HMeeT Molelb. B Kade-
CTBe TpeThero UpHMepa MH MoMeM c(POPMYIHPOBaTh GONee HOBEHI
pesyabrar, mpuHafne;xammi Mopmm [1965]. Bymem romopmrs, uro
MHOKeCTBO BLHICKABHBAHUU X KAMe20DULHO 6 MOWHOCIU O, eCIHW IS
Hero CymecTByeT OJH2 M C TOYHOCTBIO NI0 H30MOPPHBMA TONBKO
onHa Mojiedk Mom#uoCcTH &. Teopema Mopam raacmr, ato ecam X Kate-
TOPHYHO B KAKOH-HMOYNL OJHOM HecueTHOH MOITHOCTH, TO OHO KATero-
puuHO B J1000H HecweTHOH MommHOCTH.

ITH TeopeMH — THNMYHHe DPe3yNbTATH TeOPHH Mojeiel. Bce oHm
COZlep;XaT HEKOTOPYI0 MHGOPMANUI0 HEFaTHBHOTO XapaKTepa o «BBIpa-
BUTEIBHOCTHY JIOTHKH IIPAMKATOB NepBOro Hopsapmka. Tak, Teope-
Ma JléBeHTeliMa NMOKa3KIBaeT, 9T0 HUKAKOE HeIIPOTUBOPEYUBOE IIpef-
JIO}KEHHE He MOKeT BaKJIYaTh B cefe TpeGoBaHMA HeCYETHOCTH Moje-
au. Teopema Mopam mokassBaer, YTO JOTHKA IPEeJUKAaTOB IEepPBOT0
IOPARKA B TOM, 9TO KacaeTcs KaTero pUIHOCTH, He HO3BOJIAET OTANYATD
ONHY HECUYeTHYI0 MOmIHOCTE OT ApPyroi. C mOMOIIBI0 3Ke TeopeMsl
KOMIDAKTHOCTH OBJIO TOKasaHo, 9T0 MHOTHEe HHTEDECHHIe CBOHCTBA
MoJeaell HeAL3A BHPABUTH, ACHOIL3YA TOJHKO MHOMKECTBA TIpeIoKe-
HU#l JOTHKA HePBOTO IOPAZKA — HANpHMe], He CYIIeCTBYeT MHOMKe-
CTBa IPeJJIOKeHUN, MOMEIAMH KOTOPOTO OH/IH 65 B TOYHOCTH BCE
KOHEUYHEIE \ MOJIeJIH.

Tpr cpopmynmpoBaEHEE HaM# TeopeMH YTBEPHAAIOT U KOe-4TO
TOJIOKHTeNbHOE O CYMECTBOBAHMM MOJEJel ¢ OmpeleJeHHHIMH CBO-
crBamu. [leficTBUTeNbHO, KANIOM K AOKa3aTeJbCTBY IOYTH BCEX TIy-
GoKAX TeopeM TeoPHH MofelNeil CIYIKAT TOCTPOEHNe MOJeNel HYKHOTO
tuna. OGpatnmcs, Hanmpumep, cHoBa K Teopeme JléBenTeiiMa. UTo6h
AoKasaTb 9Ty -TeopeMy, MH JOJIKHH HAyYaTh € HeCUeTHOH MoIenad
AAHHOTO TPEJIOKEHAA M ¢ ee HOMOIMBI0 HOCTPOMTEL OJAA HETr0 CUeT-
nylo Mojenb. IlomoGHbiM sme o6pasoM s moKasaTeabcTBA TEO PeMEI
KOMIAKTHOCTH MBI JIOJKHBI HOCTPOUTH efHHYI0 MOIeNb, B KOTODOi
ObiTo OB MCTHHHEIM KajIoe OpeisiosKeAne M3 MHOKeCcTBa X. ame
A5 Teo peMEl MopJin JXHSHEHHO Ba)KHO HOCTPOCHHE HEKOTOpo# Mojein.
Uro6H okasaTh ee, MBI cHavama mpeAmoJIaraeM, 910 % MMeeT ABe pas-
JUAHBIE MOJeNIH ONHOM M TOM e HeCYeTHON MONIHOCTH, M 3aTeM CTPONM
10 7iBe pasiTAYHEIE MOJEJH BCAKOH ApPYroii HeCcYeTHOH MOMHOCTH.
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CymecTByeT cpaBHHTENBHO HeMHOIO [eHCTBUTEIBHO BasKHHIX CIIO-
co00B, ¢ HOMOMIBIO KOTOPHX CTPOHMIuCH, Mojeln. Hampmmep, Has
caMHX Da3HHX IeJell AX MOKHO CTPOHTh W3 HEAUBUIHLIX KOHCTaHT,
3 GYEKOHHA, U3 CKYJIEMOBCKAX TEPMOB HMJIM KaK o0he[MHeBHA Ieleit
MoJleJiell. ITH KOHCTPYKIUH IPANAIOT NpeMeTy TeopPHHE MoJeliell elnH-
crBo. MaTepman, mM3maraemmit B 2To¥ KEMTe, B GONBIION Mepe pac-
IpeflelieE B COOTBETCTBUM C OTHMH METOJaMi LOCTDOGHHA MOJedei.

IlpyrmM MoMeHTOM, NpPHJAOMEM eJUHCTBO TeOPHH MojeJeil,
ABJIAETCA NPOBOJEMOE BO BCeH 9TOH TeOpWME DA3IHUEHHE CUHMAKCUCE
n cemarmuku. CAETaKCHC IMeeT Jelio ¢ YacTo (0pPMaNbHOM CTPYKTY-
poil A3HKA — HampmMMmep, IMHA NPEIIOMKEHAS WJIH COBOKYOHOCTH
BXOJAIHAX B HETO CHMBOJOB ABIAKTCH €ro CAHTAKCHYCCKAMH XapaK-
TepucTuKamMu. CeMaHTHKa H3yYaeT HMHTEPOpPETAIN0, WA 3HAYCHHE
($opMaTBHOTO ABHIKA: UCTUHHOCTD WM JOMKHOCTD IPEJIOKEeHAA B MOJIe-
JIX — BONPOC CEMAHTHYECKHU. HaK MBI CKOPO YBHIUM, GOJLINAS YACTH.
TEOPHH MOfefell NCecaeyer B3auMONeHCTBHE CHHTAKCHYECKAX B CeMaH-
TAYCCKUX HOeii.

ITepeitmem Temepb K KPaTKOMY MCTOPUYECKOMY O4epKy. MaTemaTtu-
KE 00HAPYRUIN, 9TO OJHA TEOPHUA MOMKET MMeTh GoJiee ONHOM MoMenu,
xorga B XIX B. Boitam u JloGaveBckmit mocTpomianm HEEBKINTOBY
reoMeTpui, a Puman nocrpons Momess, B KOTOPOR MOCTYAAT O mapai-
JeabHHIX ObLT JIOKHBIM, 8 BCE OCTAIbHHE AKCHOMEL KIaCCHYeCKO reo-
mMerpuu — ucruHHEEME. [losmuee, B X1X cromernu @pere dopmaibHo
mOCTPOMJI JOTMKY mpefuraroB, a Hamrop cosmanm HamBHY Teopuio
MHOKECTB, B KOTODPOH M CYIIECTBYIOT HAIIH MONEJH.

Teopua moneneit Mmonona. Jlo maganma 50-x romos ee He BHIIEJ IR
OTYETINBO B KAUeCTBE CAMOCTOATEABHON 00JacTE MaTeMaTHYeCKHX
ucciaemosannii. OfHaKO ee HCTOPHUCCKHE KOPHH YXOIAT B Takme Gonee
cTapele UpeIMeTH, KaK JOIMKa, YHABepcaJdbHadg anrebpa U Teopus
MHOKeCTB, & HeKoTopHle u3 6Goliee pamHmx paboT, HAIpPAMED Teope-
My JIéBenreiimMa, HEHe OTHOCAT K Teopmm Momenei. Ilepewmcmmm apy-
rme BajkHble NOCTH)HEHHsI TOTO BPeMeBH, 00OraTHBINAE 3Ty TEOPHIO:
obobmenme Teopemil JléseHreiima, mnoayuermoe Cryaemom [1920}
u Tapcrum; reopema I'émens o monmore [1930] n ee 06obmerne, mpu-
Hagnemxamee Maawmesy [1936]; ommcamue ompemelEMHX MHOMKECTB
NeliCTBUTENLHEIX UHCeN, CTPOroe olpefelieRre HCTUHHOCTH HPOIIOKe-
IUA B MOJeJH B NCCIe0BaHNe PeIANUOHHEX CHCTeM, IPHHAJIIerRanue
Tapexomy [1931, 1933, 1935al; moctpoerne mecrammapTHBIX Mojeneit
reopunt gucen Cryuaemom [1934] m wmayuenme skBammoHaZLHEX Kiac-
cos, Hauatoe Buprrodom [1935]. Teopma momexmeit mmorum obssana
o0IIM MeTOHaM, MePBOHAYANbHO Pa3BHTHIM B GoJiee cTapHX pasiesax
MaTeMaTHKN. B Hameli KHuTe MBI He pa3 CTOJKHEMCA ¢ TaKoil curya-
[iMeii; ceffzac NI HpUMepa JOCTATOYHO YHOMAHYTH XOTA OH BaRHOE
HOHATHe HACHIIMEHHOH MoJenu (ryi. 5), BOCXOMAAIEE K 1),-CTPYKTYPaM
B TeopHmH JuHeliHOT0 mopsgka, upmuamiae:kamuMm Xaycgmopdy [1914].
Hocae 1950 roma Teopua Mofeseit 6HCTPO pOCITA, CTHMYJHPYeMas
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paboramn I'emkmma [1949], Tapckoro [1950] u Pobnucona [1950].
Haspaune «reopus mopexeiny mperosseno Tapcrmm [1954]. Ceitvac
AUTEPATypa IO JTOMY IpeIMeTy odeHb obmmpHa. Hauboiee monHas
bubmmorpagms umeercs y Anmmcona, Temxwna u Tapckoro [1965].
B mocnemmme ropmr Teopma momemedi mamna IPEMEHEeHUS, T03BOJIHB-
16 LOTy9YaTh BaKHBe DE3YJABTATH B APYTAX 06/1aCTAX, 0CoGEHHO
B Teopum MHOeCTB, aarefpe m amasmse. Iloka, ONHAKO, B TaKHX
HPUIOAEHIAX MCIOIB3OBANACH JIAMb OUYeHb MAJIas 9aCTh MOTEHIHALb-
‘HOHI MOIIH TeOPHH MOJeel. Narepecro, ato monyanres, xorna (u ecam)
OyneT mcrmonb3oBaHA BCA ee cHIa.

1.2. Teopusa mopeneit aormkm BbICKAsBHIBARMIL

Bo BBenenunm — pasmene 1.1 — wmur mocTapaiuch JaTh YHTATENIO
ofiee mpefcTaBIeHAe O TEOPUH MoJleJlel, HO MHI ¢IIe He GBIIN I'OTOBE
K HSIOMeHHIO MHOrmx feraieif. Temeps ME cmycrames ma semuio
W JlaluM  CTPOTOe W3JI0/KEeHHe TeopuM Mojeteil [ OXHOrO OYeH:
UPOCTOro GopManbHOTO A3HIKA — JOTHKN BEICKABHIBAHIIL {u3BecrHOrO
TaKKe KAK NPONOSHIMOHAIBHOE HCIMCIeHHe). ME GHCTpo m3moskmm
9Ty «MIpYMEYHYIO» TeOPHIO Mofesdeil mo TOl ke cxeme, 4To u ropasmo
Gosee TayGOKYI0 TeOpHMIO Mojeled JTOrHKH npeaukatoB. OCcHOBHBIMHE
OPY/WMAME B1eCh CHY:RaT IpuHamdeskamas Ilocry [1921] pashemaro-
Masa npomenypa, OCHOBAHHAA HAa HpPHMEHeHAW Tabiaui HCTHHHOCTH,
# teopema JlunpmenGayma Bmecre ¢ BRITERAOMEH H3 Hee TeopeMoil
KommakTtHocTn. Taxum oGpasom, atoT pasmer COMleD:KHT IIpej(BapH-
TeIbHEH HaGpOCOK TOTO, 9TO HAC KIeT BOepeon B 3TOM KHUTe.

Mar mpeamosnaraem (c. IPEUCI0BUe), UTO YMTATEIb YiKe XOPOIIo
BHAKOM C JIOTHKON BBICKABBIBAHHI ™ Naske JIOTHKOI IpeINKaTOB.
IMoaToMy MBI cumraeM BO3MOKHEIM AOBOJIBHO OHRICTPO HIPOTBUrATHCSA
Brnepen. Tem He MeHee MEL Ha9HEM C CaMOTO Havamga, yToOB TOKa3aTh,
KaK BHTJANNT JOTHMKA BBHICKABHBAHEN, KOIr7Ma ee H3IaTaloT B nyxe
TEOPHH MQUeJiel,

Hnaccnyeckas mormka BeickassiBammii IpeJHa3HAYeHA [JIA H3yde-
HIA MHOMECTBA of IPOCTHIX yTBeD/KNEHMII, a TakiKe TOCTPOEHHEIX
A3 HHUX COCTABHBIX yTBep:jeHu#. Ha WHTynTUBHOM ypoBHe mnoj-
pasymeBaeMoil MHTepupeTamue IIg 3THX YTBePHAIeHAH CIY/KUAT «BO3-
MO;KHBELl MED», B KOTODPOM KaiKioe YTBepsKIeHne NCTUHHO UM JIOMKHO.
Msl xoTMM 3aMeHHTH 3TH HHTYUTHBHBIE WHTEPIPETAUH COBOKYIHO-
CTLIO TOUHBIX MATeMAaTHYECKHX OGBEKTOB, KOTOPHIE MOMKHO GBLIO GBI
MCHO0JIh30BATH B KadecTBe Mogedxeii. llepsoe, ato OPUXOAAT HA YM,—
aT0 oTobpaxkenne F, comocrapiasiomiee Ra)KAOMY IIPOCTOMY yTBep:KIde-
HHIO S OJHO M3 HCTHHHOCTHHX 3HAYCHHI CHCTHHHO» WM IOHKHON.
Or6pacrBas HecymecTBeHHbBE Heramm, Mbl GyleM BMECTO JTOTO pac-
CMaTPUBATE KAK MOJIENb IIPOU3BONBHOE MOAMHOMKECTBO A MHOeCTBA &,
npudem § € A osmagaer, 4o HIPOCTOe BHICKA3bIBaHHEe S MCTHHHO,
4 § ¢ A — 9To mpocroe BhcKasmBanme S TTOFHO,
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1.2.1. Modeavio A Oas & Mu Ha3hiBaeM] BCAKOE IOJMHOKECTBO A
MHOMKECTBa of .

Taxnm o6pasoM, MHOKECTBO BCeX BTHX MOfeled MMeeT MONIHOCTD

oA Fl Cpasy mpuxo[aT B IOJOBY HEKOTOPHIE OTHOIIEHUS M OUePALUHA

Hag Mopesnsamu — Haupumep, 4 — B, & \ A u mepecedeHue @ A;

muORecTBA {A;: i € I} mopeneii, Cpeam Mojieseill HMEIOTCsI iBE BHIIE-
JleHHBIe: IIYCTOe MHOJKECTBO & M CaMo MHO/KEecTBO of. }
OuumeM Temeph JOTMKY BHICKA3HBAHMA KaK POPMAILHEIA A3HK.
Ham s3bik cofep:KuUT cleAyioue CHMBOJEL:
JormuecKme cBsasku A (m), | (He);)

cKoGkm (,);
HEIIyCTOE MHOJKECTBO ¢ BHICKASHBATEIHHEIX CHMBOJIOB,

WNaryntusHO roBops, BHICKA3BIBATO.BHEIe CHMBOJIKL ymorpeGasior-
cA AJs1 M300pasKeHHs IPOCTHX YTBEP:KAeHUH, a CBASKE A W | OpH-
MEHATCA BMECTO CJIOB, HCIOJAb3YEeMHX JJIA HOCTPOGHHA COCTABHHIX
yTBepsKAeHui u3 npocthix. DopMaTbHO 6bICKASHAKKUA OTHOCHTEIHHO
MHOKECTBA o BHCKA3LIBATEIBHLHIX CHMBOJOB OIPENETISA0TCA Cle-
ayomum oGpasom:

1.2.2. (i) Beaxuii BHICKABHIBATENbHEH CHMBOX S ecTh BHICKa3bI-
BaHUeE.

(ii) Eciu ¢ — BrickassiBaEge, To0 ¥ { |@) — BHCKa3HBaHHeE.

(iii) Eeam ¢ w ' — BeickaswiBaHHA, TO H (@ A ) — BHCKa3EI-
BaHUe.

(iv) Koxeunaa nocienoBareibHOCTh CHMBOJIOB HBJIAETCS BHCKa-
SHIBAHMEM TOJNBKO TOIA, KOIZA BTO MOKHO IOKA3aTh C MOMOMIBIO
KOHEYHOTO 9HMCia HpUMeHeHHi#l myHKToB (i) — (iii).

Hame ompenenenue BricKa3hBaHHs OTHOCHTEIBHO HEKOTOPOTO
MHOKECTBA BHICKA3BIBATEIBHKIX CHMBOJOB MOJKET mmﬁw nepedopmyan-
POBAHO KaK PeKYPCHBHOe olpelejieHue ¢ peKypcHell mo [JiMHe KOHET-
HOMl HOCIeNOBATEJIBHOCTH CHMBOJIOB:

CuMBOX ABJSETCHA BHICKA3hIBAHMEM TOTAA M TOJBKO TOTAa, KOTHAA
OH — BHICKA3HBATEJBLHHIN CHMBOJ; HOCIENOBATEIBHOCTh CHMBO-
JOB ¢ MAMHH n >>1 #ABIAeTCS BHICKASHBAHMEM TOTEA M TOJBKO
TOTZ]a, KOTJAa CYMIECTBYIOT TaKue BHCKaswBaHug P M 0, 410 MX
IJIUHB MeHbINe 7 U ¢ ecTb Jubo (™ |P), mubo (P A 0).

Haxosen, name oupejeienne MOKHO mHepedopMyINpOBAaTL HA Teope-
THKO-MHOJKECTBOHHOM fI3EIKE:
MHo%eCTBO BCeX BEICKABHBAHUI OTHOCHTOJBHO MuOKecTBa o
ecTh HaMMeHbINee MHOKECTBO I KOHEUHBIX IOCIe[(0BaTeabHOCTe
CHMBOJIOB U3 o, TAKOE, YTO KAK/IbIH BLICKABHBATEIBHLIH CUMBOJI S
OPUHAMIEKAT MHOKECTBY X M, eciu P u O mpumajgiexar MHOKe-
ctBy X, To u (" |P) 1 (Y A O) npuHAgTEAT eMy.

2 T. Keiicnep, Y. 4. Yon
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Hesammo, xax mpencraBisrs cefe BHCKA3HBAHMIA, CYIEeCTBEHHO

JAmb, 9TO J0Ka3bieamb AI06ve CEOLCMEA GHCEASBIEAHUL MOWCHO ¢ ho-

MOWDBI 00HOIE MoAbkO UHIYKYUW, 0CHOBAHHOT Ha onpedeaenuu 1.2.2.
Boxee Touno, mus Toro 4ro6m moKas3aTh, UTO BCSKOE BEICKA3HIBAHIG 0
06aziaer HEKOTOPHIM JAHHHM CBOHCTBOM P, MH JOIKHH YCTaHOBHATH
caenyiomue Tpu dakra: (1) BCAKHME BHCKAaSHBaTeIBHLH caMBOI S
obxazaer ceoiicTBoM P; (2) ecim ¢ ectsb ("J¥) = ¢ obnamaer ceoi-
ctBoM P, To I ¢ o6amaer ceoiicteom P; (3) ecinm @ ecTs (WABYyrpub
obaanarT cBofictBoM P, T0 m ¢ ob1anaer STEM CBOMXCTBOM. (Yurarens
MOeT MPOBEPUTH CBOe HOHMMAHHE BTOTO MOMEHTA, HOKA3aB 10 MHIYK-
OH#A, 9TO BCAKO® BEICKASHIBAHHE CONEPMKUT DPABHOE YTHCIO JIeBEIX
H IpaBHX CKoGOK.)

CKoNbKO CymecTByeT BHICKA3HBAHUI OTHOCHTENBHO MHOMKECTBA of P
IT0 3ABHCHT OT UHCJA |BHICKABKBATENBHEX CHMBONOB S € . Hammoe
BHICKA3hBaHUE €CTh KOHEYHAsd IOCIeNOBATeIbHOCTh CHMBOIOB. Eenm
MHOeCTBO of KOHEUHO MM CUETHO, TO CUeTHEIM GYIeT W MHOMKEeCTBO
BHICKAQ3HIBAHUI OTHOCHTENBHO of. Pasymeercs, He BCAKAS KOHETHAS
HOCIeNOBATEALHOCTS CHMBOJIOB SABIACTCA BHCKASHBAHHEM; HAIpH-
Mep, (8o A (7]85)) — BrickasmBamme, a A A) S, u So A T]S5 — =mer.
Ecrm MHOXeCTBO f BEICKA3HIBATENLHEIX CHMBOJIOB HMEET HECUETHYIO
MOIMHOCTS 0., TO ¥ MOHIHOCTh MHOKECTBA BEICKA3HBAHUN OTHOCHTENB-
HO o paBHa «.

Cnenaem meGonbmmyio maysy, 4To6sl 06BACHATE ynorpefienue rpe-
eckEx OyxB @, P, T u 7. 1. B mpemsmymux ab3amax Mb HCIOXB30-
BaJIH MaJsble rpedeckne GYKBH @, P, 0, . . . B KavecTBe mMeH 1A mpo-
H3BOJABHHX KOHEUHHX IIOCAE[0BATEABHOCTEH CHMBOJOB M3 . DTH
OYKBH OBIIH HY/KHH, 9TOORl BAaIMCATH OLpEMeNeHNe BHCKASHIBAHIS,
B npampmefimem mac Goxbmre 6ynyT mHTEpeCOBATH BHICKABHBAHNA, a He
IPOM3BOILHEIC KOHEUHHE IOCIeN0BAaTeILHOCTH CHMBOJOB. Iloatomy,
Ha9MHAsA C 3TOTO0 MOMEHTA, MH 0y/leM MCIOIb30BAaTh MajiHe IpedecKne
OyKBH @, P, 0, . .. Kak EMeHa TPOUSBOIBHHX BEHICKABHBAHMI OTHO-
CHTEIBHO ‘MHOKECTBA CEMBOJIOB f . CHTyam|s CXO/[HA ¢ piIeMeHTa PHOK
apuMeTHKOH, Ile MH m3ydaeM HaTypambEhe wmcaa 0, 1, 2, 3, . . .
HO GOJBIIYI0 JacTh BPEMEHH HHIIEM OYKBHL Bpome m, n, &, Yy, . .
B KayecrTBe HMEH NPOM3BOJNBHHX HATYDPANbHHX udceld. Tax ke, Kak
B apuMeTnKe, IAe MH OumeM GOPMYIH THANA M = & -+ Y, MBI OymeM
3fleck mmCaTh, HampmMmep, ¢ = (P A 0), uroGx BpasuTh TOT dakt,
910 @ ® (P A'0) — ofHO m TO ke BHICKAsmBaEHme. B OpefbgyIImx
a6sanax Mu ITOXB3OBANUCH TaK:Ke GOJbIIEME rpedecKuMu GYKBaMmA
2, T, ... rak mMeHamMm min I PON3BOJLHEIX MHOKECTB KOHEUHEIX
TOCKeNOBATENIBHOCTeH CHMBOJIOB U3 o ; C HTOTO BPEMEHEH MH OyleMm
ymorpe6aars Gombmme rpeveckme GYKBEI B KadecTBe MMEH Iis opo-
MSBOJILHRIX MHOKECTB BHICKaSHBaHEH OTHOCHTENBHO of . CHMBONHL @,

0, .., 2, T, ... e COJlepsKaTcA B CIHCKe (OPMAlIbHLIX CHM-
BOJIOB HaIIero sAA3kIKA — 3TO TOJBKO He(hOPMATbHEE CHAMBOJH, UCHIOMb-
8yeMEIe HaMH B DacCy;KHeHMAX O MHOKeCTBe o s yRoGerBa.

1.2. Teopus modeneli no2uru sucrassisanuil 19

Yro6u cresaTs BHCKasHBaHAA Gojiee YIOGHKMEA ML YTEHASA, OGEIY-
HHIM CHOCOGOM BBOJAM B HAII ASHK COKpamenms. CHMBOJNH V (mim),
— (B7ewer) @ <> (TOTHA W TOABKO TOTHA, KOTNA) CYTh COKPAICHHS,
onpefieliieMEie CIAETYIOMEUM 06pa3oM:

(¢ v ¢) — coxpamenme miz (7] (7] ¢) A (7] 9))),
(¢ — ) — coxpamerme s (7] @) v ),
(¢ <> ) — coxpamenme arst (¢ —P) A (P — @)).

Pasymeercsi, V, — M <> ¢ TeM ke YCIOEXOM MOMKHO OHLIO GHI
BKJIIOYHATL B HANI CIHCOK CHMBOJIOB B Ka9eCTBE TPEX HOIOIHEATENLHEIX
¢BA30K. EcTh, OIHAKO, HEKOTOPhIe IPEAMYIECTBA B TOM, YTOGH coxpa-
HATH HAII COMCOK CAMBOJIOB KopoTKuM. HampmMmep, onpenenerne 1.2.2
¥ JOKa3aTelbCTBa II0 MHAYKIAW, OCHOBAHHHE Ha HeM, OKasHBAIOTCH
B 9TOM cayuae Kopoue. CTpemsch B STOM HANPABICHEH K IpEAeIy,
MBl MOIMH O paoTarb ¢ eIMHCTBEHHOH CBASKOH, pacmEpPOBKOlM
KOTOPOJ CIAY)KAT BEIPA)KEHH® (HH..., HH...». MEH He JemxaeM sroro,
OOTOMY YTO CBA3SKA «HH..., HHU...» OYEHL YK HEECTECTBEHHA.

Jlpyroe coxpamenme, BBOJEMOE HAMH, COCTOMT B OTGpPAaCHBAHHE
H3IUIBERX CKoGok. Hampumep, Mbl HuKorma He Gy/eM yTpy:REaTh cebs
HAOHCAHAEM HAPY)KHHX CKOGOK B BHICKABHBAHHE — TaKAM 06pasoM,
"] § caymuT HamEM COKpAmleHWeM IJiA BhCKaswBamER (~|S). Ipm
OTOpacHBaHEE APYTEX CKOGOK MBI GyleM CIefOBaTh OOIENPHHATHM
corsamennaM. Tax, cBAska ~| CUHTAETCHA CBABHBANMIEH TeCHee, deM
A BV, KOTOpHE B CBOI0 OdYeDellb CBABHIBAIOT TECHEE, UeM —> H <.
Haupumep, "o vy — 0 A ¢ osmazaer ((T]g) v ) — (0 A o).

Hamee ME GymeM mOIB30BATHCA] ONHEM H TeM ’Ke CHMBOJOM o
I 0603HAUEHHAA KaK MHOKeCTBA BHICKASHIBATEILHEIX CHAMBOJOB, TaK
U fABHIKA, IOCTPOGHHOIO HA OCHOBE 3THX CHMBOJOB. JTO He IOBJIEYET
3a co0Ofl OyTaHHNE, IIOCKOJIBKY #8HK ONHO3HAYHO OIpeNeseTcs
MHOKECTBOM CBOHX BEHICKABHBATeIbHHIX CHMBOJIOB 0O MOIYIIO
MHO3KEeCTBa CBA3OK.

Tenmeps MBI TOTOBH IOCPEACTBOM ONIpeleJeHAsS HCTHHHOCTH BHICKA-
SEIBAHMA B MOJEJIH HEePeKMHYTh MOCT MEKHY SI3HIKOM o H ero Moge-
asma. Tor daxr, 4wro BRCKasHBaHWEe ¢ HCTHHHO B MoAedm A, MEH
0ymeM KpaTKO BEIDQKaTh CIENHANLHHM 0GO3HAYCHEEM

A E o
Otromenne A &= ¢ ompenenasercda CIefyoOmuEM obGpasoM:

1.2.3. (i) Ecmz ¢ — BhickasmBarenpHEH cmMBonr S, 10 4 b= ¢
TOTAa M TOJBKO TOTHa, Korjga S € A.
(ii) Ecnm ¢ ecrs Y A 0, T0 4 = @ TOra ® TOABKO TOria, KOria
AEvn dEe6.
(iii) Ecim @ ects | ¢, To 4 £= ¢ TOrfa B TOIBKO TOrJa, KOTHA
4 = ¢ me mmeer mecra.
A
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Ecim A &= ¢, To MH roBopuM, dUrO ¢ UCMUHHO ¢ Mofenan A, uin
aT0 @ evnoansemcs 6 A, mnm ato A — modeav das ¢. Ecam A = @
He HMeeT MecTa, GYAeM TOBODHTH, UTO @ 40KHO 6 A WIH 91O ¢ He
suinoansemcs ¢ A. IlpuBefleHHOe BHIIG OHpeJeIeHME OTHOMEHUS
A @ cIykuT TUPMMEPOM PEKYDCHBHOTO OIIpefejeHHs, 6asmpyio-
Imerocs, B CBOIO ovepefs, Ha ompefenennu 1.2.2. JlokasaTh, 4To 3TO
OUpeleJieHne HA JJIsi KAKOTO BEHICKASHBAHAA () He NPHBOIMAT K HEOIHO-
SHAYHOCTH, MOKHO, KOHEYHO, ¢ TOMOIBI0 MHAYKIHH, ONHPAINeics
ma 1.2.2.

OcoGenno BaKHBIM BHIOM BHCKASHBAHHN SBIAOTCA UCMUHHbE
sbickastlieanus. BrickashiBanme ¢ HaBBIBAaETCA UCMUHHHLM (3TO 0603HA-

_ JAeTCHA 4epes = @), eCa’m @ WMCTHHHO BO BCeX MOJENAX ABHKA o,
T. ¢. ecid A = @ maa Beex A. Heroropsie mosaTHs, TecHO TIPUMBI-
Kalomue K DOHATHI HACTHHHOCTH, OOGCY;KHAOTCA B YHOPaKHEHHAX.

Ha nepsrrit Baroran xaskercs, 910 [Is oTBETa HA BOIPOC, ABJIASTCH
JiM TaHHO® BEICKA3HIBaHUE ¢ GECKOHEYHOTO SI3HKA of MCTHHHEIM, HEOO-
XOIMMO HCCHIEJOBATH HECUETHOE MHOKECTBO PA3IMIHHX 0eCKOHCUHHX
Mofeneli A. JT0 IPOMCXOMHUT W3-3a TOTO, YTO MCTHHHOCTD — CEMANTH-
9eCKOe TOHATHE, ONIpeNielsieMoe ¢ MOMOMmMBI0 Mofeneii. OfHaKo, Kax,
KOHEYHO, WM3BECTHO UHTATENI0, CYMECTBYeT IPOCTOH M peryJispHEIH
cmoco6 pacmosHaBaTh B KOHEYHOE YMCIO WIATOB, SABIAETCH TAHHOE
BHCKa3bIBAHHE WCTAHHHM WIM HeT.

JdTa paspemraomas LpPONEAypPa MIA YCTAHOBIEHHS HCTHHHOCTH
OCHOBAHA HA CHHTAKCHICCKOM IIOHATHM TaBTOXOTME. Ilycrs ¢ —
BHICKA3HBAHMG, BCE BHICKA3HBATENALHEIE CHMBOJL KOTOPOTO CONEp-
xarea cpepn n + 1 emmBomos Sy, Sy, ..., S,. IIyers a,, 4y, . ..
-+ +» Gp — KOHEYHAA LOCHE[OBATEABHOCTH, HOCTPOEHHAA M3 OYKB t
n f. HasoBem BCAKYIO TaKyo HOCIETOBATENBHOCTD unmepnpemayuei.

1.2.4. 3nauenue BHCKA3HBAHAA @ DY WHTEPIPETALMA Qy, - . ., Gy
DPEKYPCHBHO OLIpEEdAeTcA CHCLYIOMUM 00pasoM:

(i) Ecam ¢ — BhckasmBaTexbHBii cuMBOX S,,, m < n, T0 3Ha-
YeHHe BEICKABHBAHHUA (¢ €CTh 4.

(i) Ecum ¢ ects “|{, 10 3HaueHMe BEICKABHBAHWA (¢ HIPOTHBO-
IOJIO}KHO BHAYEHHI0 BHICKASHIBAHUA 1.

(iii) Ecam ¢ ecrsp A 0, To 3mAUeHmeM BHICKABHBAHAA @ cayskHr t,
ecnau 3Ha49eHNA O0OMX BHICKASHIBAHMI PO cyrs t, m f B mporuBEOM
caydae.

OrvmermM, croxmb cxopan ompepmemenus 1.2.3 u 1.2.4. Egmucraen-
HOE CYIMECTBEHHOE Dasimdle Me;KAy HHMH COCTOMT B ToM, 4to 1.2.3
onepEpyer ¢ 6eCKOHEYHOH MOeabi0 4, B TO BpeMs Kak 1.2.4 — ToabKo
C KOHeYHO# MHTepmperammeit a,, . . ., a,.

1.2.5. Ilyers ¢ — BHCKasHBaHme m S, - .., S, — Bce BHCKA3bI-
BaTelbHBIE CHMBOJE, BXogAmue B ¢. I'oBopsar, ato ¢ — masmosozus

(oGosHawenme: |—¢), ecam ¢ mmeer sHauenue t Opd BCAKOH HWHTEP-
uperanud a,, . . ., a,.
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B ool KHUre Mbl OyIeM HMCOOJB30BATEL CHUMBOJIEL = ¥ - MHOTEMH
pasIm4HEBIME cmocofavu. Jlna mpaBANBHON OpHEHTAIMH 3aTOMHEM:
3HAK = OTHOCHTCA K CeMaHTHKe, a - ynorpefisercs B CHHTaAKCHTe-
¢KAX PACCMOTPEHHUAX.

3HavueHHe BHICKA3HBAHHA ¢ OPH HHTEPHPETAWMH dy, . . ., Gp
MOKHO JeTKO BEUmCANTE. CHadala HAXOMMM 3HAYCHHA BXOIAHIAX B
BHICKA3KIBATEJIbHBIX CHMBOJIOB, a 3aTeM BEIUMCIAEM SHAYCHHA IIPOMeE-
;KyTOYHRIX BHICKABHBAHUN, IOSBHBIIMXCA B Ipolecce MOCTPOCHHS
BHCKaspBanma ¢. Tabuwmma, moxassBawmad, KaK{e 3HAYCHM; HPH-
guMaer (¢ A BCEeBO3MOJKHEIX HHTepOpeTanmui &g, . .., @, Ha3b-
BaeTCcA mabauyel ucmuKkHocmy BHCKassBaHAA . MBI npefmosaraeM,
4T0 TaGIMIEl NCTHHHOCTH Y K€ XOPOINO 3HAKOMEI YHTATeNl0 W 4YTO OH
yMeeT WX CTPOUTDH [JIA NAHHHX BhicKaskBaumii. [Ipmmenenme Tabmmi
HACTHHHOCTH TO3BOJAET MOCTPOUTH IPOCTYI0O H UMCTO MEeXaHHIeCKYIo
HpPONEeRypPy, OUPENedAIONIy0, ABJIAETCA JH BHCKAa3HBaHWE ¢ TABTO-
JoTHeld, — HaJ0 NPOCTO BHIIHCATH TAOIUNY MCTUHHOCTH JJIS ¢ H IPO-
BepHThH, IPH BCEX AY HHTEDPHDPETALMAX ¢ IPHHAMAeT 3HauYeHHe t.

IlpEnnomenur 1.2.6. Ilpednosoxncum, umo éce 6xodaujue 6 biCKA3bl-
6aHUE (O GHICKASHEAMENbHBE CUMBOAb, codepacamca cpedu S,, Sy, . .
... S,. Toeda sHaueHue 6HICKASBIGAHUA @ NPU UHMEPRPEMAYUL
Qg yy « - oy Gpy - « -y Qppm COBRAOAEM CO 3HAHEHUEM 21M020 SBICKASHL-

SAHUSL NPU UHMEPRpEeMayul Gy, @y, . . ., Qn.

Teneps HoKaykeM NEPBYI0 M3 CePHH TeOpeM, YTBEPMKAANMMX, YTO
HEKOTOPOE CHMHTAKCHYECKOe YCJIOBHE 3KBHBAIIOHTHO COOTBETCTBYIOINE-
MY CeMAaHTHYECKOMY YCIOBHIO.

Tropema 1.2.7. (Teopema o moauore.) - @ mozda U moavko mozoa,
Koz0a t=@; UHBLMU CA06AMU, GHICKA3bIEAHUE SEALEMCA Mmaesmosozuel
moefa u moavko mozda, koeda OHO UCTMUHHO.

HowrasateunscrBso. IIycth ¢ — BhHCKashiBaHMe, M IYCTh

BCE ero BHCKA3HBATeIhHHE CHMBOJLI HaXOAATCA cpema Sg, . . ., Sp.
Pacemorpum mpomssonbnyo mogens A. laam = 0, 1, . . ., n nona-
raeM a,, = t, ecin S,, € 4, n a,, = {, ecan S,, ¢ 4. 310 maer Hexo-
TOPYI0O HMHTEpOpeTanuio d,, ¢y, - . ., &,. MB yTBep:KmaeM, 4TO

(1) A = ¢ Torga ¥ TOALKO TOTJA, KOTMAa BHICKA3HBAHME ( LPH
HHTepupeTalmu a,, 4;, . - ., 4, OPAHNMAaeT 3HaUeHHe t.

JTO JIerKO [OKashBaercsd 10 HHAYKIMH. ¥ TBeP:KACHHE OYeBHAHO,
eCIM  — BBHICKA3HBAaTelAbHHH cHMBOX Sp,. IIpenmomaras, uro (1)
cupaBefINBO JUIsA BHCKasHBaHmi ¢ — ¢ B ¢ = O, ToT9ac ybemmaem-
e, uro (1) cupaBemuMBO Takke I ¢ = |Y H @ =P A B,

Mycrs Temeps S, . .., S, — BCe BHCKA3HBATeNbHEE CHMBOJIE,
BXOfAINHe B BHcKasHBaumue ¢. Keam ¢ ABIAeTCA TaBTOIOrHe#, TO,
cormacuo (1), ¢ ucrmmno. Ho Tar Kak BCsAKas HHTepuperanus d,,



22 Ta. 1. Beedenue

@, - .. ap MOKeT OHTH HOXy4YeHA H3 HEKOTOpo#t Mopmenmm A, ma

OcHOBaHHH (1) sawawd9aeM, uTo ecam ¢ HCTAHHO, TO OHO — TaBTO-
JOTHA.

Taxmm o6pasom, ¢ moMompIo Hamei paspemaiomeil mpoLey pe Aas
OTHOMICHAS |- MOKHO TAK’Ke BEIACHATH, HCTHHHO JIK ¢. Ham neonmo-
KDaTHO IPENCTABATCA CAYYaH BOCIOIB30BATHCH TOM dakrom, uToO
BRICKA3BIBAHAE ABJIAETCA TABTOAOTHEH TOTHA H TOILKO TOTHA, KOTa
OHO MCTHHHO."Mu}6ymem o6rramo OOyCKATh NOKAa3aTelbCTBO TOTO, 9TO
AAHHOC BEICKA3EHIBAHH® ASHKA of HCTHHHO, DOCKOJIBKY OHO Bcerga
OAHO W TO K€ — JMOCTATOUHO HPOCTO B3TIAHYTH HA rabauny wermH-
HOCTH.

BeeneM Teneps momaTue dopmanbEOro BrBONA B Hamed Moruxe .

IIpasuso omdesernus (anm MoBYyc nowmerc) riaacmr:

Uz BrickasuBanmii ¢ n Y — ¢ BEBOmHTCH .

Bynem rosopmrs, uro ¢ sugodumesn uz P, 0 ¢ nomMoublo npasusa omdoe-
/leHUA TOTla W TONBKO TOrfa, Korja O ecrb BHCKa3sBamme P .

Paccmorpam TéOepr KOHeYHOe WM G(eCKOHETHOE MHOKECTRO
BHICKA3BIBAHAN 2 B sI3HIKe oF.

mzommwzwmmmmemmwmwmoeommz%m:&zi szAomowmmmmmsﬁ
2 |~ @) Torma’m TOMBKO TOTAa, KOI'ZA CYMmECTBYeT TaKad KOHEYHAM
IOCJIEeI0BAaTeIbHOCTh BHICKA3HBAHHI Yo, Y1, + .., Py, TTO Q =1,
B Kamoe BEICKaskBaume ,,¥1mbo spnsgercs TaBTOJOTHel, auGo npm-
HAJUI;KAT MHOKECTBY X, THGO BEIBOAHTCH ¢ IOMOIIBIO OPaBRIa OTHe-
JICENA U3 NBYX BHICKA3LIBAHMI, CTOAMHNX B 5TOH TOCJeN0OBATEILHOCTH
Te-T0 [0 1p,. IlocaepoBarempmocTs Yo, Y1, ..., P, HassBaercs
B OTOM clIydae 6560004 BHCKABHBAHEA ( U3 MHOMKeCTBa Y. Samernm,
ITO @ BEIBOTMMO M3 IYCTOTO MHO3KECTBA BHICKA3HBAHEI TOTAA X TOXLKO
TOIa, KOTfa ¢ — TABTOJOTHUA.

Bynem rosopmrs, wro 3 nPOmusopeuuso (Hecosmecmno), ecim
Z |- ¢ OAA BCAKOTO BHICKA3KHBAHES ¢. B mporusmOoM cayuae wmur
Ha3hBaeM MHOKECTBO X HEnpPOmuUsopewueim (cosmecmurim). Haxonern,
HA30BeM X MAKCUMAALLHBIM HENDOMUGODEUUSHIM. MHOHCECNEOM, ©CIH
I HeIpPOTUBODEYNBO W ENMHCTBEHHOE HempoOTHBOPEYNBOE MHOKECTBO,
coliep:ramee X, €CTH CaMo . Cremyromee mpemzosxenne COIePIKAT CBe-

AeHusa, KOTODBIE MOJKHO HAHTH B CAMBIX BIEMEHTAPHBHX Y4YeGHHKAxX
JIOTHKH, :

Heepnosxenue 1.2.8. (i) Ecau 3 Henpomueopeuuso, a I' — mruoxce-
CIME0 6CeT GLICKA3BIBARUTL, ebl80duMBL U3 3, mo u I’ Henpomusopeuuso.

(ii) Ecau 3 — makcumasvroe Henpomueopeugoe  MHOMCECME0
uZ @, mo g3,

(iii) Mwoxcecmeo 3 npomugopeuuso mozda u moavko mozda, kozda
Z=8SAT]S (s npoussoavrozo S € F).

(iv) (reopema memyxumm). Ecay 3 UMt moE -y ?.

o o Nw
1.2, Teopus modeasell no2uku euckassiganuli

Jizmma 1.2.9. (Teopema JIunnenbayma.) Besakoe :m:ﬁo3§§mc~~“mwm
MHOJNCECmE0 3 Mmoxcem Ouimb PAcUUPeno 00 MAKCUMAALH020 HEnp
mueopeulgo20 MHoxcecmee evickasuieanuii T'.

JHorasarteanbcTso. Pacmomoseam Bee wzommmzmmmsmm*www-
Ka & B BHE HEKOTOPOIrO CHOUCKA g, P1, Py - « »s Pos » + » .mE MWE
IOK, B KOTOPOM MHL MX BRIOHCHBAaeM, HeCyIHeCTBEH — JWOIb -
COHCOK KaKAOoe BHICKAa3HBaHOE COHNOCTABJAN B3AUMHO onﬁowmmﬁgo
¢ HOKOTOPHM opauHaisHuM unciaoM. OGpasyeM Teneph BO3PaCTAIOMy
1enk
S=Y i, ...l ...

HeIPOTHBOPEUABLIX MHOKECTB BhcKassBamit. Ecan 2 |J Aeodwmwowwmu
THBOpeumBO, mojaraeM %, = = |J {go}. B uwoeswmom m.:%C A vv
HEMaeM 2; = 5. Ha o-M mrare Mb DOJaraeM 2,y = g oas%%oum
ecia X, U {9, } HempormBopeumpo, m g1 Hm @ wm _..MW.M o
caygae. JIIA mpefeNbHEIX OPANHAJNOB o0 CTPOMM OGbmegmHenus: X,

— |J =, Ba T npummmaem oGbeIMHeHHE BCEX MHOKECTE I .

wﬂm yreep;xiaeM, aro I' menporueopeunso. [Ipenamomosnmm uwﬁmﬁﬂ
soe., Torga cymecrByer BHBOL Wy, Vi, .. -; Pp BHCKAZH

S n 7] S n3 mHONKeCTBA I' (CM. ncmnﬁoﬁmmmmﬁ».w.wv. EMQSW%W. weoz
. .., B, — Bce BEHCKa3LBaHEA W3 MHO}KeCTBA I', y9acTBy _Mm ;
BHIBOZIe. MEI MOsKeM Tak BHOpaTh o, ¥TOOH BCEe BEHICKA3HBAH Mr u. .o“
. .., 8, mpEHaIexKATIA MEOKECTBY 2 . Ho 210 03HAUACT, 9TO mos D %5,
TEBOpeunBo (cM. OOATH-TaKM mpemioskenme 1.2.8), uro mpormBop

€HHIO0. A
mmEMMmeMMJeﬁo I' memporuBopeuyuBo, ybeamMcs Temepb, 4UTO w,:w
MaKCHMalIbHOe HeIpOTHBOpeunBoe MHOs;xectBo. Jlaa waobao %vow.
DOJIOMAM, UT0 MHO;KecTBO A HenpormBopewmpo u ' .M y Th
¢o € A. Torga 2, U {9,} HEOPOTHBODEYHBO H umiw&m, l_pi =
=3, U {9} Caenosarensuo, ¢, € I' m, smaunmr, A = T.

JIemma 1.2.40. Hycme I' — marcumasvroe Henpomugopeuugoe
i . Tozda
MHONCECMEO GHICKAHLEARUL, 6 A3bike of . ]
(i) Aas rascdozo evickasvisarus @ Sac%o 0010 u3 Oeyxr 6bicKA3bLEA
i MHONCEcmEYy 1. ,
HUii ¢ ©w | ¢ npunadiercum c
(il) Aan kaxcdoli napwl swckaskieaHuil ¢ U P %Smawzwamzm ¢ N\V P
:ﬁzzagﬁazs muoxcecmay I' mozda u moavko mozda, koeda u @, u P
npuradaexncam muoxcecmey 1.

Mp upefiaraeM YATATENIO JIOKA3aTh Ty JIEMMY Kak %nw&ﬂﬂm._msw
Pacemorpam Temephr HEKOTOpPOE MHOJKECTBO wEozme.EM_ s
A3HIKa of . ByAeM roBopars, 9TO MM| ﬁmﬂN_Mostmeoa%\p ox,aoewo M,
KOe BHICKA3HBaHHE (¢ n .
Momﬂﬂwwmwo% SBNOAHUMELM, €CIH OHO HMMeeT XOoTA O ofHy zonmww.
JlokaskeM Temeph caMylo BajKHYI0 TeopeMmy hoasmﬁ BHICKa3HBaHHM,
JAIIyI0 KPATEPAH BHIIOJHAMOCTH MHOKECTBA .
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TEoPEMA 1.2.11. (O6o6mennas reopema o nonnore.) Muoxcecmeo 3
BUICKA3U6ANUY Astika f Henpomusopeuuso mozda u moavio mozda
k0200 OHO ERNOAHUMO. ,

Hoxasareanpcrso, Bragane T PeAmoNIosKUM, 9TO J, BBHIIOJ-
HEMO, u nycrb 4 = 3. IlokaskeM, 4To Besikoe BHBOIEMOE U3 MHOKe-
¢rBa X BHICKA3HBAHHE MCTHHHO B A. yers Pg, Py, . . ., P, — BHIBOJ
BLICKA3KIBAHKA ), W3 MHOkecTBa X. Ilycts m < n. Ecam ¢, € 3
BN Py, ABIAETCA TaBTOJIOTHEH, TO ,, mcTuHHO-B A. Ecuam hm P
BBIBOUTCHA U3 JABYX BBICKA3HBaHTIL Vp ¥ Yy > 1P,,, HCTHHAKIX B ms
TO Pp,, HOHATHO, TOKE JOJKHO GHITE MCTHHHHIM B A. Unayknuneir mo &
LIPOBEPAETCA, UTO KaskJ0e W3 BHCKA3KBAHMIL Yo, P15 -« ., Y, mCTHEEO
B A. A taxk xar S A "1 S ue sBasercs UCTHHHBEIM B A, 0OHO W He
BRIBOAMMO W3 X, M, 3HAYAT, MHOKECTBO 3 HEUPOTHBO PEUUBO.

Ipexmonosxum remeps, urto X HemporaBopeunBo. CormacHo Teope-
me JlunnenGayma, Mbr Moskem pacmupuTs 2! 0 MaKCUMAaIbHOIO Henpo-
THBODEYABOTO MHOKecTBa I'.

Hocrpomm Teneps pus muosxecra Mogmeas. Ilyers A — Muomke-
CTBO BCEeX BBICKA3HBATEABHEX CHMBOJIOE S € o, rakux, uro S € T
Iloxasxem mmmyrnmeir, wro AMA BCAKOTO BHICKABHBAHHS ()

(1) @ € I' rorga m Tompko Torma, xorma A E ¢.

tﬂo OLpeferennio yexosue (1) Bepuo, ecaum ¢ — BrickassBaTenn-
HEZ cuMBoa S,. Jlemma 1.2.10 (i) rapasTEpYyer, uTo ecam YTBep:KIe-
mme (1) Bepuo maa ¢ = v, To omo BepHO M IasA @ = | . U3 gem-
Mir 1.2.10 (ii) caemyer, uro ecan (1) Bepro jas ¢ = ¢ u gan ¢ =0
TO OHO BepHO M maA @ =P A 6. Ho us (1) BHTeKaer, 410 A t= T
a Tak Kak X < I', momywaem, wto 4 = 3. — ,

H Mu MOKeM BBIBeCTH OTCIOJIa YHCTO CEMAHTHYECKOe Cleacreme.
0

a30BeM MHOKECTBO 2 KOHEYHO SOINOAHUMBIM, €CIH BHEIHOJHUMO BCA-
Koe ero H,Ommﬂ:mow IIOXMHOKECTBO.

Cnencreue 1.2.12. (Teopema KOMIIAKTHOCTH.) Beakoe romeuno
GULNOLHUMOC MHONCECTNEO 3 GBNOLHUMO.

Hoxasareascrso. Hpeanoxosxum, ato 3 e BRmOIHEMO,
Torga, cormacuo 0606mennoii Teopeme 0 moJHOTe, 3 HPOTUBOPEYNBO.
Hosromy 3 S A 7] S. Ho s BLIBOZC BhICKasHBaHuA S A\ ] §
3 X y4YacTBYeT TONBKO KOHEWHoe MHOKECTBO X, BBHICKASHIBAHHI W3
MHOKeCTBA X. Orcioma caegyer, uro Zok=8AT]S, rak wro
2y IPOTHBOPEeUnBO., Ilosromy 3, me sBasercs BEIIOJIHAMBEIM, & 3 —
KOHeYHO BHIIOJHUMBIM. —|

6 ngmﬂﬁg, 9T0 omﬁmEmﬂNm TEOPEeMh KOMIAKTHOCTH TPHUBHAJIbHEIM
00pasoMm BepHO, T. e. BeAKoe BBIIOJIHIMOE MHOKECTBO BEICKA3BIBAaHAHI
ABJIAECTCA KOHEYHO BBIIOJTHAMBIM .
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HasoBem BEHICKashiBanme @ credcmeuesm MHOMKECTBA BBICKA3HIBA-
ag# 2 (oGosHauenme: 3 b= ), eCIAM BCAKag MOHENb MHOKECTBA 3
CIY/KAT TAaKKe Mofenblo Aasa ¢. Umraremo mpepmaraercda HKOKasaTh
yup. 1.2.3—1.2.6, paBHO Kak u Takoe

Caspcrsme 1.2.13.
(i) 2 +— @ moeda u moavko mozda, koeda I = ¢.
(ii) Ecau T &= @, mo cywecmeyem makoe KOHEWHOe NOOMHONCECME0

2 MHO¥cecmea 2, umo X, £ .

Hame wusmoxenwe teopum Mofeneil [iIA JOTHKH BHLICKASHIBAHHIA
MBI 3aKOHYMM HECKOJLKHMH HIPUJIOKEHHAMH TEOPEMbl KOMOaKTHOCTH.
B oTAx mpmioxeHnAX OpPOABIAETCS WCTMHHBIN AYX TEOPHH MOJelei,
XOTHA el B OYeHb OPAMATHBHOH dopme. [TocKoIBKY HaM 9acTo HYRHO
Oyner COefMHATh KOHEYHOE MHO;KECTBO BHICKASHBAHHI B el@HOe
BHICKa3HBaHHe, MH OyJeM yOOTpeGIATE BEIPAasKEHMA THIIA

QLA P APy
n
R T

Hasn ompenemesnocTH GyjeM cYMTaTH, UTO CKOOGKE B HTHX BEIDasKe-
HHSAX aCCOOMHPOBAHHEL BIPABO; HANPEMEP,

P1LA PN Q3= @1 A (Py A @g).

BBeneM emre HeCKONIBKO TEPMAHOB. BCAKOE MHOMKECTBO BEICKA3H-
Baumit I' HaswBaerca meopueil.

Teopua I' HaswBaercs samkHymoli, eclau efi NPUHAMIEIRUT BCAKOE
ee caeficrBue. MHOKECTBO BRICKABHIBAHHNE A HABHBACTCSH MHONCECTNEOM
akcuon Teopun I', ecniu I' m A mmeroT ofEm u Te e caelcrBuA. Teopusa
HABHBACTCH KOHEUHO AKCUOMAMUUDYeMOli, eCIU OHa 06JamaeT KOHEU-
HBIM MHOKECTBOM aKcHOM. [IOCKOJBKY M3 KOHEYHOTO MHOMKECTBA
AKCHAOM MOKHO TOCTPOUTHh MX KOHBIOHKIUIO, BCAKAS KOHEYHO AKCHO-
MaTU3HpyeMasaA TEOPHA MO;KeT OBITH 3aHaHa eIMHCTBEHHON aKCHOMOIL.
Mmuosecto I' Beex cirelcrBwmii Teopun I' ABIseTCH eNMHCTBEHHOMR
3aMKHYTOH Teopmeil, cojepskameir ' B KauecTBe MHOKECTBA AKCHOM.

Mrepmoxenne 1.2.14. Muoxcecmeo| A ecmv muoxcecmso arcuom
meopuu I' mozda v moavko moada, Kozda A umeem ¢ mounocmu me xce
nodeaw, umo u I.

Grepcteme 1.2.15. Iyemo Iy u Ty — makue dse meopuw, umo
MHOxHcecmeo ecex modeseli meopuu I'y seasemes Oonoamenuem moxce-
cmea ecex modeaeti meopuu I'y ¢ mruoxrcecmee écex modeaeti sawra smuz
meopuii. Toeda u Ty, u T'y koneuno arcuomamusupyem.

JJorasareanbctso. Muomecrso Iy |J 'y we Bmmommmmo,
A TOTOMY He SABJAETCA M KOHOYHO BHIIOMHUMEIM. Torma MBI MOKkeM
BHOpaTL TaK@e KOHeuHBIe MHOkecTBa A, — Iy m Ay = Iy, wro
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Ay U A, me Bomonunmo. Ecim A = A;, T0 A He sBafercs MOIEIbIO
nasa Ty, a moromy A = Iy, B coorBercremm ¢ mpemnosxenmem 1.2.14
3aKII09aeM, 9470 A; mpeficTaBasger cofoil KOHEYHOe MHOKECTBO aKCHOM
Teopur I';. Amamormuso, A, — KOHEYHOe MHOKECTBO AKCHOM TEO-
pun I'y.

Cregyomas rpynna TeOpeM BHEIABIAET CBASH MEXKIAY MaTeMaTmdue-
CRAMY ONEpANAAMA HaJ MONENAMHA H CHHTAKCHUYCCKEMH CBOMCTBAME
BHCKaspiBaumil. [lepBrii M3 aTHX PE3YABTATOB KacaeTcd NOBUTHBHEX
BHICKAa3HBAHHK. DHCKaSHBAaHUE () HASHBAIT NOSUMUSHHM, ©CIH OHO
LOCTPOEHO W3 BEICKA3HBATENHHEIX CHMBOJNOB ¢ HCHOJb30BAHECM
B KadYeCcTBe CBJA30K TOARKO A H v. Hanpmmep, srcrasmBamme
(So A (S5 v Sg)) v S4g  mnosmrmBHO, B TO BpeMsa  Kar 718,
a S3 <> S; — Her. MHOKECTBO BHICKASHIBAHHUI 3 HABLIBAGTCHA MOHO-
MOHHBLM, ecad w3 TOT0, 9T0 A &= X u A < B, caenyer, 910 B = 3.

TeorEMA 1.2.16. (i) A < B moeda u mosvko mozda, rozda ecaroe
nosumuenoe ewckasvieanue, ucmunuoe ¢ A, ucmunno u ¢ B.

(ii) Henpomusopewusas, meopus I' seasemcs moromonrol mozda
U moavko mozda, kKoeda oOHa 06aadaem MHONCECNEOM NOSUMUSHBLT
axcuom.

(iii) Buickaswsanue @ seasemcs MOHOMOHKBM M0204 U MOABKO
mozda, kozda AUGO @ FKEUSANCHMHO HEKOMOPOMY NOSUMUSHOMY GHICK=
SUEAHUIO, AUGO @ UCMUKHO, AUG0 ~|Q UCMUHHO.

Horasartexnscrso. (i) [lo ueayknum nposepsercs, uTo
ecnr A < B, TO BcAKOe IO3HTHBHOE BHCKA3HBAHAE, HCTHHHO® B A,
ucrunbo m B B. Ilpexae Bcero, BCAKMI BHCKaSHBATeNbHEH CHMBOII,
HCTHHHHI B A, B cury oupepexesus 1.2.3 (i) m Brkaouernas 4 — B,
ABjsAerca HCTAHAKM H B B. Ucenoasays 1.2.3 (ii) m ymp. 1.2.2, Mosxu0

OPOBePHUTh, YTO €CJM YTBeD:KACHHE «eCJId (¢ HCTHHHO B A, TO ¢ HCTHH-

HO B B» cnpaBeiiuBo mpm ¢ =) H OpA @ == 0, TO 0HO CHIpaBemIHBO
EOpa ¢ =P A0, mapr ¢ = v 0. ClIeoBaTeanHo, 310 yTBep:/e-
HEe CIpPaBe[UIABO [iA A000T0 DO3ATHBHOTO BHICKASHBAHHA (.

IIpemmonosum Temeps, 4TO BCAKOE MOBUTHBHOE BHICKABHBAHHEE,
ucrenEOe B A, mermrHO m B B. B wacruocrm, muaa Beakoro S € o
83 A = S caenyer B = S. Ioatomy ecam S € 4, to S € B, Tak 410
A < B. 9rmM mokasad nyHKT (i).

(ii) Ilyers Temeps I' — mempoTmBOpEYMBAsA MOHOTOHHAS TEODHA.
ITycte A —— MHOKECTBO BCeX MO3BHTHBHEIX CJEXCTBUI Teopan I,
IIpeqmomossum, uro B = A. Ilyerb T - MHOKECTBO BCOX BEICKABHI-
Bapmii BUTA |@, Tak@mx, 9T0 ¢ mosmTuBHO H B I T|¢. Ilyers
“191s - -, T|on € 2. Torma BHCKasHBarmE @V ...V @, DO3H-
THBHO H HC ABJAAETCA HCTEHHEM B B. IloatoMy ¢, v ...V @, He
OPAHAAIOKAT MHOKECTBY A H, 3HAYAT, HE HBJAETCA CHACICTBEEM
maokecrsa I'. Crmemosarennmo, muomecrBo ' |J {T]@y, « - ., |@n)
BRIDOJTHUMO, a mOOTOMY MHOMecTBO I |J 2 KOHEYHO BHIIOJIHHMO.
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Ilo Teopeme komnakraOCTE I' | = mMeer mogens; oGoznaTmM ee gepes
A. TlocKONBKY IJIA BCAKOTO IOSATHBHOTO BEICKASEBAHMS ¢, He
ABJIAIMErocs WCTEHHHM B B, mMeeM ~|@ € Z, T0 ¢ A0%KHO B A.
Tarum 06paszoM, BCAKOe NO3ATHBHOE BHICKA3KHBAHHE, MCTHHHOE B 4,
acTHHEO B B, ®, B cmny (i), mmeeMm Briwuenme 4 — B. Tak Kak
AT, a I' —vonoronnoe wmaOxectBo, 10 B = I'. Otciona M
3aRNI0YAEM, YTO BCAKAS MOJENb MHOMKECTBAa A ABIASETCH MOIEIBIO

amaa . Ho'A « T, u, sragnmr, A — MHOKeCTBO HO3HTHBHEIX aKCHOM
teopum I'.

O6parno, ecnm I' oGxafaer MHOAECTBOM MOBMTHBHBIX aKCHOM,
To u3 (i) cimemyer, uro I' — monorommas Teopusa.

(iii) Ilyerp @ — MOHOTOHHOE BEICKA3KIBAHUE. Bynem npenmoma-
rarb fajnee, 4ro ¢ BHOoaHEEMO. Eciu I' — MHOXecTBO Beex ciencrBmil
BEICKA3HIBAHAA ¢, TO B cmXy (ii) 0HO 06mafaer MOSHTHBHEIM MHOKE-
crBom axcmoM A. Ilockoxnky ¢ € I', To A &= ¢, a mo caegersumo 1.2.13
HAMJETCA TAKOe KOHETHOe MOAMHOKECTBO { Py, . . ., P, } MEOKECTBA A,
a0 {f1, ..., Yo} E @. Ecmz n =0, 10 ¢ — uCTHEHOE, BEHICKABH-
Bagwe. [lyets n > 0. Hasxmoe m3 BHICKasHBamm#t 1, COJNEPIRHATCI
B MHOecTBe A, a motomy 7 B I', Tak wro rammoe \,, ABIseTcA cie-
CTBHEM BBHICKa3nBaHHA ¢. TakuMm o0pasom, moIydaeM, 4TO ¢ DKBHBA-
JICHTHO NO3UTHBHOMY BBICKABHBAHHIO P; A . . . A P,

O6parHo, n3 wynkra (i) ciemyer, 4ro BCSAKOe IO3UTHBHOE BHICKA-
SBIBAHME FBJSETCA MOHOTOHHEIM. OUeBHIHO TAK/KE, YTO MOHOTOHHBIMH
OyAyr H BCAKOE HCTHHHOE, M BCHKOE HEBHIIONHAMOE BHCKA3ZHIBA-
HEA., —

Yacrp (i) moxasaHHOE TOJIBKO 9TO TEODPEMH HMeeT CAefyOMmi
COBEDIICHHO TPHBHAJNLHLIA aHamor: A = B Torma m TOJABKO TOTHA,
KOrfla BCAKOE BEHICKA3HBAHHME, MCTHHHOE B MOofenu A, HCTHHHO # B B.
Hanpme B 9TOH KHATe MBH YBHAOM, CKOJb CHABHO OTIHYAETCH
CHTYaU#A B CAydae JOTHKU NPeNAKATOB, Ie OOKHYHO MaKCHMajbHAA
HeIIPOTMBOPEYABAA TEODHA OTHIOAL He ONmpefelifer eJHHCTBeHHYIO
Mofienn. B aToM ofEa m3 mpmuwH, DO KOTODHM TeOpHA Mojeiel B CiIy-
9ae JOTHKA IIPefHKATOB HAMHOTO 0OJiee HHTePeCHAa ® TPYNHA, UeM
TEOPHA MOHeNeHd JOTHMKM BHICKA3LIBAHMI.

ObparmMca Temeps K JAPYrOMY 4YacTHOMY BHAY BHICKA3HIBAHMIL.
Bymem mnaswBath ycao6HbiMi BBICKA3HIBAHAA BHAA @y A - . . A Qp,
Te KaKI0e @; — BHICKA3KHBAHHE OJHOTO M3 CIEeYIOMAX TPeX THIOB:

(1) S,
@) T1Sv ] Sev. v ]S,
By TISv T} Sev.. v TSV T

MEo;KxecTBO BHICKA3BIBAHMA X HA3KBAETCH YCMOUNUGHM OMHOCU-
MeAbHO KOHEUHWI nepecevenuli, ecjd m3 yeioBuit A = X m B = 3
BHTeKaer, uro A (} B = 2. HasoBeM MHOMeCTBO I ycmouuuenm
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OMHOCUMEALHO RPOUIBOALHBLL NepeceueHull, eCAu IepeceueHme _J A;

A el
awboro memycroro MHO;kectBa {A; :i € I} Momemeit muoskectBa X
TaK/Ke ABJIAETCA MOJENBI0 TJIA D).

JIeMma 1.2.17. Teopus seasemcs ycmoiimueoii omHocumesvHo
KOHEUHbX NepeceueHuti mozda u moavko mozda, kozda oHa Yycmoliwuea
OMHOCUMENbHO NPOUBOALHELL NepeceweHull.

Jloxasarexascrtso. [Iyere I' — Teopusa, ycroitampass oTHO-
CHTEJILHO KOHEeYHHIX mepeceueHmit, {4; :i € I} — menycroe MHOKe-
CTBO ee MofieNedi u B = j A;. llyerp 2 — MHOKECTBO BCEX HCTHH-

i€l

HEIX B B BrickashBanmit Bupa S man ~|S. ITokakeMm, 970 MHOKECTBO
I' U Z sumoxnumo. ITycrs' X, — npoussoapHOe KOHEUHOE MOAMHOMKE-
CTBO MHOKeCTBAa X, W mycrb |Sy, ..., ~|S, — Bce comep:kamuecs
B X, HeraTWBHEEe ') BricKasmBanma. Ecam p = 0, 10 Bce BEHICKasHBa-
HOA M3 MHOJKECTBA X, HO3UTHBHH, H, NOCKOALKY B — A;, Kampmas
u3 mMofeneil A; aBiAercsa Molleasto auA X,. Eemm e p > 0, To BEGe-
PeM B NaHHOM MHO;KeCTBe Takme Momeau A;, .. ., kfwm 910 S; €
A, .- Sp mm_:ﬂ Torga A = A, N - N \?w ABJACTCA
MOMIeNIbI0 I X4, & TAK KaK MHOMECTBO | yCTOHUYMBO OTHOCHTENBHO
KOHEYHHIX Mepecedenmii, A ABiAerca Moenbwo u aiaa I'. M moxasadm,
aro I' (J X xoHewno Brmoanmmo. COrTacHO Teopeme KOMIAKTHOCTH,
I' U £ wnmeer Mogens. Ho egmHCTBEHHON MOMENLI0 MHOMKECTBA
cayxuar B, mootomy B — moftens m musa . —

Wmesn B BHAY mOCTeNHIO0 IeMMY, MEL Gy/ieM JaJjiblie TOBOPHTE IIPO-
cT0 00 ycmoliuusocmu meopul OMHOCUMEAbHO Nepecederuli, TOCKOIBKY
Ge3pa3sInMyHO, KaKHe IEPECeTeHHsA 3[ech NOPAa3yMeBalOTCH — KOHeu-
HE[e HAH HPOH3BOJLHEE.

Treorema 1.2.18. (i) Teopus I yemoiinusa omnocumeavio nepeceue-
HUiL moeda u moavko mozda, koeda oHA 064a0aEM MHONCECMEOM YCA06-
HbHLL GKCUOM.

(ii) Brickasvisanue @ ycmolinueo omHocumeavHo nepecetenui mozda
U moabko moz2da, K020a OHO IKEUGANEHMHO HEKOMOPOMY YCAOGHOMY
BBICKA3BLEAHUIO.

Howaszartexscrtso. (i) Mu npefocraBiseM 9uTaTedio JoKa-
3aTeJILCTBO TOTO faKTa, 9TO BCAKOE YCAOBHOE BHICKashBaHHe (4 TOTO-
My ¥ BCAKO® MHOMKECTBO YCJHOBHBIX BHICKA3HBAHHUI) yCTOHUIMBO OTHO-
CHTEJIBLHO HepecedeHmi.

O6parno, mycts Teopus I' yeroumBa OTHOCHTEIBHO mepecevYeHui,
PacemorpuM mHOmectBo A Beex YCIOBHBIX cJaeficTBHii Teopum I,
Hlocrarouno mokasaTh, UTO BCAKAs MOMENh MHOKECTBA A CIYRAT

1) To ectp BHCKadWBAHUA Buaa | S;.— ITpum. ped.
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mofenpio a1 asa ['. Ilyers B — mpomsBoanHas MOjelb MHO;KeCTBA A.
Oaa rawpmoro 7' € o B o60ozHauaM dgepes X, MHOMKECTBO BCeX
HCTHHHHKX B B BHCRaznBaHOR BHEA

Sine.o.oAaSy AT T

Camo BEICKassBaEMe | MBI TaK;Ke OTHOCHM B X 7. 3aMeTHM CHAdala,
9T0 KOHBIOHKINA KOHEYHOTO YHCJIa BHICKA3HBAaHWA M3 MHOKECTBA X o
9KBHBAJICHTHA HEKOTOPOMY e[MHCTBEHHOMY BHCKAa3HBAHOIO M3 3TOFO
MHOKecTBa. PaccMOTpuM mpomsBoabHOe BHICKAsHIBaHHE ¢, BXOAAIMee
B 3 7. OueBNaHO, 94TO | HKBUBAJCHTHO YCIOBHOMY BBHICKA3BIBAHUIO 1,
aMewigeMy au6o Bup S, aubo BHI

U8y v .. v ]S, v T

Ho ¢ moskmo B B, Tak 910 ¢y He Bxoamr B A. JTo osHauaer, 910 P,
a IOTOMY H | He ABIAKTCA CIAEACTBHAMHA MHO;KecTBa I, OTKyma
Beitekaer, aro I |J {¢} Bemoxsmmo. Ilockoapky MHOMECTBO 2
C TOYHOCTHIO [0 SKBUBAJIEHTHOCTH 3aMKHYTO OTHOCHTENHHO KOHETHBIX
rouwwtoHKmuit, I {J £, Komeuno Bemoaummo. CoOTIacHO Teope-
Meé KOMUOAaKTHOCTH, JJaA MHoskectBa I |J 2, cymrecTByer Mo-
meap Ar.

Jlna RayK@EoTO BBICKABHBATENBHOTO cuMBOJda 1€ F\ B nmeeMm
T¢éAr m B < Ap. lloaromy, ecim &\ B memycro, 10

wH D k&.ﬂ..

T&B

[lockoasry rammoe Ap caymur mofennio Teopum I, a ' yeroitausa
OTHOCUTEIBHO mepecedenuii, umeem B = I

B ocrasuieMcs eme He paccMOTpeHHHIM ciaydae B = of oBo3nagnm
gepes 2 MHOKECTBO BCeX BEICKA3HIBAHUI BHA

Sy Ao A S,

Paccy.xman, Kaxk @bpeskle, HaxoguMm, d9ro MHOkectBo I'|J ¥ Ko-
HEYHO BHIIOJHUMO U IOTOMY wuMeeT Mojean. Ho X oOnapmaer eguu-
CTBEeHHON MOJeJbI0 B, TaK 9YT0 OOATHL-TAKH 5 OKa3BIBACTCA MO-
menwsro s I

Wrax, Mo mokasaiy, 9To BCAKas MOMEIEL MHOKECTBA BEICKA3HIBa-
Hull A cayssur mMojeanio u mia [N, oTkygma caemyer, 9to A — MHOMKe-
CTBO YCIOBHHIX aKCHOM Teopmu [ .

(ii) 9To yrBep:deHNe BHBOMATCA W3 NYHKTa (i) ¢ mMOMOMIBIO pac-
CY'KIGHHH, CXONHHIX € TIOCHe[He# dYacThi0 AOKA3ATENbCTBA Teope-
va 1.2.16.

Mel sakoHIHM 3TOT maparpad, cBeis B e[HHYIO TabJIuily CeMaHTH-
YecKne H CWHTAKCWYECKHe CBOICTBA, 3JKBHBAJIEHTHOCTH KOTOPHIX
HaM{ J{0Ka3aHa (HEKOTOPhE M3 HUX PACCMOTPEHL B YIpArKHEHHUAX).
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Tabauya 1.2.1
CUHTAKCHC CeMaHTHKA
@— TaBTOJIOTUHA, - @ ¢ HCTHHHO, k= @
2  HeNPOTEBOPETHBO 2  BHIOJXEEMO
¢ TPOTHBOPEYHBO ¢ He BROOJIHHMO
¢ BEHBOAEMO H3 X, 2 @ ¢ —CJeACTBHE MHOMKECTBA I,
| T
¢ OKBHBaZeRATHO NO3UTHBHOMY @ — MOHOTOHHO® BHCKA3HIBaHHE,
BHICKA3 K BAHUIIO He ABIAIONIEECA HM HCTHUH-
HEIM, HN HEBHIIOJHUMHM
¢ 9SKBHBAJICHTHO yCHOBHOMY ¢ YCTOHIMBO OTHOCHTENLHO
BHICKA3 HIBAHUIO uepecevernit

YopaxeEERUA

1.2.1. Tlycts A — rakas moneas, qro S, T €d,alU, VeELA.
Kakme u3 caenynomux BHCKashBaEMii HCTHHHH B A:

U, 8, TAU, NN, 8>V, S A (S v U (Vs T)?

1.2.2. owamure, 9to ectm ¢ =y v 0, 0 4 = ¢ TOTAA U TONb-
KO ToTHa, Korja mau A &=, mmu 4 = 6, uiam BepHH 06e mocJeqane
popmynrr. [lpumymaiite momo6Hbe npaBuIa AT dopmya Buga 4 = p—
—0n 4 V0.

1.2.3. BrickasoiBamHe @ 6bIROAHUMO TOrja M TOJABKO TOTHA, Korma
OHO mMmeeT XO0TA O ofEY Mopmeab. Jokammrte, 4TO ¢ BHIIOJHUMO
TOrja M TOJBKO TOrJa, KOIAA BHICKA3HBAHHE " |¢ He SBIAETCH
HCTHHHEIM.

1.2.4. BrickassiBaHUe @ Ha3HBACTCH C.edCMeEUeM BHCKABHBAHIA P
(o6osmawemne: P = ¢), ecaAHm BCAKAs MOJENh BHCKA3LIBAHIS P
CAYRUT MOTenbio H i ¢. Jlokammre, 910 { = @ TOrga M TONBKO
Torjga, Korja = P — .

1.2.5. BrickaswBaHAA @ H \ HABHBAIOT (cemanmuuecku) srsusa-
AEHMHbLMU, €CIN OHU UMEIOT B TOTHOCTH Of[HH U Te »Ke Momenu. Jloka-
ARETE, UTO ¢ M P SKBUBAIEHTHH TOTA M TOJbKO TOTNA, KOTIIA KayKioe
13 HAX ABIAETCA CIEJCTBHEM JPYroro, IIM, 9TO PABHOCHIBHO, KOTHA
E @ <1.

1.2.6. Jlokasure, 4T0 eciiu BECKa3HBAHKE ¢ BEIIIOJTEMMO U SI3BIK of
CHeTeH, TO MHOKECTEO BCEX ero Moflellell MMeeT MOMHOCTh KOHTHHEYYMA.

1.2.7* (unrepmoasuuonnas reopema). Ilycrs ¢ = ¢. IHoxamure,
uT0 win (i) ¢ me BHmONEUMO, Wan (ii)  HCTHEREO, WK (iii) cymecrayer
Taroe BricKaswBaHHe O, 9To ¢ b= 0, 0 = ¢ m Beakmii BRCKa3HBa-
TEJIPHBIA CUMBOJ, BXOJAMMII B 0, BxomuT W B @, U B P.
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1.2.8. Joxraskure npenmomenue 1.2.6.

1.2.9%. (i) [lnsa BCAKOTO KOHEYHOTO MHOMKECTRA moneaeit K cyme-
CTBYET TaKOe MHOMKECTBO BEICKAaspBaH@i X, uTo K — MHOKECTBO
BCeX Mojelen Iasa 3.

(ii) TlpuBenure mpUMep MHOMKECTBA BHICKAa3HBAHWN 3, MHOKECTBO
BCeX Mojened KoToporo Oero 6h (6eCKOHEYHBIM) CUETHBIM.

(iii) ITpmBeamTe HPEMEpP CISTHOTO MHOKECTBA MOJeNell, He SBIAIO-
HIerocsa MHOMKECTBOM BeeX Mojesell HU IS KaKOro MHOKECTBA BHICKA-
3HBAHUI.

B mymwrax (ii) w (iii) & mpemmomaraercs cueTHBIM.

1.2.10. Ecau I +— ¢ [gaa Beakoro ¢ €T m, kpome Toro, X J
UT'6, To 2 1 6.

1.2.11. Jlorasxare, 9T0 MHOKECTBO BCEX «HEMOJeieil» MHOKeCTBa
BHICKA3HBAHUN X HycTO WM HMeeT momuocTb 21,

1.2.12. Ilokaskure, 9T0 HAKAKOe HOSUTUBHOE BEICKA3LIBAHEE He
SIBJIATCA HM HCTHHHHIM, HU ONPOBEPKEMBIM.

1.2.13. Teopma I' HasmBaerca no4noli, €CAM [ BCAKOLO BHCKA-
SBEIBAHAA () CHOPaBeJINBO B TOYHOCTH ONHO u3 aBYx: I & ¢ mam
I' = "]g. [Ina moGoro MHEOKeCTBA BHICKA3SHBAHMI 5 paBHOCHIBHEL
CllelyIOIAe YTBEPIKIEHHA:

(i) MHOKECTBO BCeX CIEACTBHII BHICKABHBAHUE M3 Y SBISCTCH
MaKCHMAJIbHEM HEIPOTHBOPEIUBEIM,

(ii) ¥ — mommas Teopms.

(iii) 2 mmeer TOWHO OJHY MOHEmb.

(iv) CymecrByer Takas Momedh A, 4TO I BCAKOTO BHCKAZH-
Banusa @ ¢opmyas X = ¢ u A = ¢ BepHH UIH HeBePHH OJHOBpE-
MEHHO,

1.2.14. Ilycrs I' — mempotuBopeumBas Teopusi, a B — monenb
sA3HKa o . Jloxaskure, 4t0 B ABIAeTCA MONENBI0 MHOMKECTBA BCEX
OO3UTHBHEIX cCiefcTBHit m3 I' Torma m Toxbko Torja, Korja cyme-
cTByeT TaKas Mofens A rteopmu I', uto 4 <= B.

1.2.15. [loxaskmre, 9TO BCAKOe YCIOBHOe BHCKABHIBAHIE YCTOi-
YMBO OTHOCHTEIHHO NEePeCedeHmi.

1.2.16. CoopmymmpyiiTe N NOKaKUTe aHAJOT YTBEDP/KICHHS H3
yap. 1.2.44, orHocAmuiics K YCIOBHBIM BHCKABHBAHUAM M YCTOL-
YHBOCTH OTHOCHTEJIBHO NepecedeHNH.

1.2.17*. Coopmymnmpyiite m HoKamure amaior rteopemu 1.2.18,
OTHOCAmMUEACA K 00bellMHeHUAM MHOMKECTB MOHellel.

1.2.18. MuosxecTBO BHICKABHBAHUN 2 HABHBAGTCH HesasucuMbLM,
€CJIN HIKAaKOoe BHICKA3HBaHWe O M3 2 He SIBISAETCA CHeJCTBHEM MHOKe-
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crea X . {0}. Jokaskure, 4To eciy AHK of cuereH, TO BCAKAA TEO-
pua I' B s3biKe o HMeeT He3aBHCHMOE MHOJKeCTBO AKCHOM.
[¥krazanue: noraskure, aro I' o6nafaer TaKEM MHOKECTBOM AKCHOM

3 -= {6, Oy, Oy, ...}, UTO IPH KAKIOM n CIPABEIIHBO |- OCpiy —>
— 0,, MO HeBepHO, YTO |0, — O,4;. Llocae oTOrO paccmorpmre
MHOeCTBO {0y, O —> Gy, Oy — O, . . .}.]

1.2.19*%* Bes rakux OH To HM OBIIO OTrpaHUYeHUIl Ha MOHIHOCTD
A3bKa o MOKA/KUTe, YTO BCAKAA TEOPUs B DTOM fA3HKe obiajaeT
He3aBUCHMBIM MHO;KecTBOoM akcmoM.| (Cnywait | of | = ©, HaMmHOro
Jerde o0mero ciaydasg, Mo, TeM HE MeHee, 3ACIY;KUBaeT CePLE3HOIrO
BHHMAHUS.)

1.3. flzpiku, Mogenu U BHIIOIHHMOCTD

Temeps MBH IPUCTYIHM K H3YUeHMIO ABBIKOB HEPBOro MOPANKA,
clefys NPUMEPHO TOMY jKe IVIaHY, UTO M HPH PacCMOTPEHHY JOTHMKM
BHCKasnBauui B pasy. 1.2. Crmauama MH BBejeM DOHATHA A3EKA mep-
BOrO HOpANKA £ ¥ MOAeNd s3HKa L. MH ompefesiuM Taxxe He-
KOTODHIe OCHOBHBIE MOHSTHA, BHDAKAIOMME COOTHOMCHWS MEHLY
MOTeJIIMHA, 4 UMEHHO, BKJIIOYHM B KpPYT HAMEX PaccMOTpPeHMHA oben-
HeHHSA M oloramenusa mojeieil, m3oMopU3MBL MEKAY HHMH, IIOJ-
MOJeJN M pacHIMpeHWsa Mojedeii. 3aTeM, ompenesssa MHOKECTBA Tep-
MOB, GOpMyN M TpeiNo;KeHNE ¥ POPMYNHPYS AKCHOMBL M HpaBHIA
BEIBOTA, MBI OLMImEM CHHETaKcuc sAsiika £. Hawromem, Oyner naHO
BajKHeiimee ompefelienue HCTHHHOCTH JAHHOTO HIPEJUIOKEHHS B MO-
nexu aspka Z. Toumas ¢GopMyIAHpPOBKa 9TOT0 OIpeJeJeHus B CAY-
gae JIOTHKHA IePBOTo MOpAfKa Tpedyer ropasmo GolbImero BHUMAHMUA,
9eM B CJy4ae JIOTWKHM BHICKAa3HBaHEI. B Komme sToro paspgesa Msl
cHOpMyIHpPYeM TeopeMbl O IOJHOTe M KOMIAKTHOCTH (T€0peMBl
1.3.20—1.3.22), orio:kuB, OZHAKO, HX [IOKA3aTeJIpCcTBA JIO  CJe-
OyIOmEeN TJaBH.

CHavana HM3I0KHEM CTAaHIAPTHY TEePMHUHOJOTHMIO, a TaKKe Pl
COTJIATHCHMH, OTHOCAIMMXCH K TAKUM sI3HKAM M MX MOMeIAM. f3uK
& ecTh HEROTOpas COBOKYIHOCTH CHMBOJOB. JTH CHMBOJEI IIOApas-
AeNAOTCH HA TPU TPYIIEL — CUMEOLb npeduramubie, PYHEYUOHALb-
Hble U KoHcmawmuble (cumeoabt undueudnux roncmawm). Ilpepuxar-
HEle ¥ (QYHKAUMOHAJNBHEE CHMBOJIb s3HKAa £ OyAyr o6osHavaThCA
Gonpmumu JaTHHCKMME Gykpamu P, F ¢ munexcamu. Mansie Jatun-
ckye GYKBHL ¢ ¢ HHIGKCAMH 0003HA49aI0T KOHCTAHTHEE CUMBOJHL A3BIKA
£. Ecan £ — KoHeuHO® MHOKECTBO, MBI MOMKOM BBIIMCATL BCE ero
CYIMBOJTBL:

L ={Pyy «vey PnyFoy e ooy Fray €y + « 4y Cg}e

Besikuiit nmeromuiica B A3bKe £ NpPeJAKATHHI CHMBOJ P vucanrea
Kak obosHa¥enne HEKOTOPOTO N-MECTHOTO OTHONICHHHA, HPHIEM Ieloe
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uncao n > 1 samemr or P. Amamoruuno, Bearmit OYHEKOIHOHATbHKIT
cuMBOi F A3HKa £ SBIAETCH CHMBOJOM M-MECTHOMN ¢yHKIAN, rOe
m=1 raxsxe saBucHT oT F. OTMermM, 9T0 O-MECTHBIX n@mnammwmzx
i QYHKOHOHANBHBIX CHMBOJNOB MH HE DACCMAaTpHBAEM.

B 1ex cmywamx, Korma Mm ofHOBpEMEHHO mMeeM JeJI0 C HeCKOJIb-
KAMH A3KIKAMHA, MH OyneM o6osHadaTh ux wepes £, £, £’ # T. I.
Ecam B paccMaTpHBaeMOM s3bIKe HCIONBBYIOTCA TOIBKO CTaHNAPTHHE
CHMBOJIB, TaKHe, HANpPUMep, KakK - A CIOKeHHs, < JIf OTHO-
[IeHUA NOPAAKA H T. U. , MH MPOCTO IMIIEM

=4 "AAV. < "mm‘l_l ,.‘Ow* L ".mlT ..gll.O, »v, ) G O

«MecTHOCTEY (4HCIO apryMEHTOB) MCHOJbL3YEMEX CHMBOJIOB ompe-
peasierca Kak o6wmraso. Mownocme, wiam KapOunaa, AspKa £, 0060-
sHadaeMasa d4eped ||Z||, ompenensercs rak!)

IZll = oU| £ |

Mb HasmBaeM ABHK £ CYETHHIM KIH HeCYCTHHM B COOTBETCTBHH
C TeM, sABJIAETCA ero MOmMHOCTHL [|Z£|| cueTHOR HIW HecHeTHOI.

Ham OpUIETCA HHOTAA IIEPeXOfHTh OT NAHHOIO A3KKA £ K LpPY-
romy, £', comepameMy BCe CHMBONH S3HKa £ BMECTe ¢ HEKOTO-
PBIME JIOTIOJTHATeAbHEIME CAMBONaMHA. MBI W300pakaem Takyio cuTya-
umo gopmynoir £ < £’ W roBOpPEM, UTO A3HK £’ ABIAETCH o6ozawe-
nuem sA3HKa £, a £ — obednenuem aspka £'. B Tom wacTHOM ciaydae
ROT/Ia ABHK Z' COMEDMHT, KPOME CHMBONOB H8HIKA £, TOIBKO mou
KOTODEI® KOHCTAHTHEIE CHMBOJE, £’ HA3HBAETCA npocmum 060za-
ufenuem sf3uKa L. Ilockonbry sAsukm £ um £’ aBasores IIpoCTO
AHOKECTBAMA CHMBOJIOB, OGOTAIEHHEIA A3HK £’ MOKHO IpejcTa-
ESW BBufte £' =L |J X, rme X — MHOMECTBO HOBEIX CHMBOJIOB.
__liepexond rTemepb K MOANAM MNAHHOTO A3HKA £, OTMETHM Cpasy
/RE, 4TO CHTYalUA 3A€Ch HAMHOIO CJOJKHEe, YeM B CJIydae JOTHKH
BEICKA3HBAHHA of, paccMoTpennom B pasm. 1.2. Tam Kaskmoe BhICKa-
suBaHme S €  MOTJIO IPUHAMATH TOMBHKO /B 3HATCHHSA — MCTHHHO HITH
ToxHo. IlooToMy MHOMecTBO momycTEMEIX HHTEPOPETANUA JIOTAKH of
YCTPOCHO, KAaK 3aMeTHJN THTATelb, JOBOIBLHO mpocto. Temepsp ske
fONYCTAMBIMA HHTEPHPETANHAMYI 7-MECTHOTO IIPEIMKATHOTO CHMBOJIA
CTY/KaT BCEBO3MOKHLIE N-MECTHHIE OTHOIICHHS MEKILY paccMaTpuBae-
MHME 006beKTaMH, TOMYCTUMBIME EHTEDIPETAHAME KaMIOT0 M-MeCT-
HOTO (GYHKIMOHAIBHOTO CHMBOJNA CIYIKAT BCe M-MECTHLIE bynRIAR
orobpakaromue o6BeKTH B 00BEKTH, U, HaKOHeI, non%oanzzzm
JMHTEPIpPETAUMAME A KOHCTAHTHHX CHMBOJOB — QUKCHDOBAHHHE
BhifiesieHHEIe 00beKTH. [loaToMy «MBICaRMBII MUD», WIH MOREIb NI &,
Wanamme B ce0a mpeskfe Bcero HemyCTOe MHOKECTBO — yHusepcym mw

STOM YHHBEPCYMe BCAKHA n-MeCTHHI HPefHKATHHI cumBox P coor-
—————

v TakaM 06 pa3oM, MOIMHOCTE = L __ A3HKa £ He PaBHA, BOOGmEe 0
Te ' e 1 I BOpA
Ope THKO-MHOKE6CTBOHHOU MOIMHOCTH _ L _ MHOKecTBa L. — NN.E UMm. nepee ’

3 T'. Keficitep, Y. 9. Yon



34 Ta. 1. Beedenue

BETCTBYET n-MECTHOMY omHoutenulo R < A™, BCARHH mM-MeCTHHIA
dyEKOmORATBEI cuMBOX F cooTseTcTBYeT m-MecTHO#E @Pymryuu G
A™ > A, a BCAKHI KOHCTAHTHBIA CHMBOJ ¢ — HEKOTOPOU KOHCMAH-
me x € A. DTO COOTBETCTBHE 3aJIaeTCs UHMepnpemupylowum omobpa-
scenuem J, oTobpayKawIUM CHMBOJH SSHKA £ B COOTBETCTBYIOIIEE
OTHOIeHNs, PYHKIUA ¥ KOHCTAaHTH B MHOKecTBe A. Modeavlo A3EI-
ka £ mnasmBaerca mapa (A, J). Iua oGosHademms Mofeneidl Ml
6yneM Mmoab30BaThea ToTHdecKumm OyxBamm. Tak, MBI mumem 9 =
—=(A4,T), B =(B,¥%), 8§ =(C,é#) n 1. 8., ynorpebiaa TaKKe
BepXHHe U HIKHHe WHAeKCH. MBI 6yAeM CTapaThCsa yHOTDeOIATH ITH
0603HAYEHAA COTJIACOBAHHO, TAK UT0 yHHBepcyMamm Mojeneidl %',
B”, B;, B; u r. 1. 6ynyr maoxkecrsa B', B”, B;, B; m 1. 1. OtHOmE-
HuAME, QYHKIAAMA B KOHCTAHTAM¥u Mofeam 9 CIY:aT COOTBETCTBEH-
HO 06pa3H NpeJUKATHHX, QYHKI[HOHAJBHHX A KOHCTAHTHEIX CHMBOJOB
sasnka £ npu orobpaskenun J.

3aMeTuM, 4TO IPH JAaHHOM YHHBepcyMme A IS CHMBOJIOB A3BIKA L
MOJKET CYMeCTBOBATH MHOTO pa3iWuHnX unHTepuperanmii. Ilycrs
A= (U J) a A =", ") — vogenn ssura £, a Ru R —
otHomeHnss B Mofgensax 9 m 9’ coorBercTBeHHO. DymeM TOBOPHTE,
aro R' — omHowenue, coomsemcmeyuee omuouwenulo R, ecim OHA
CAYKAT HHTEPNPETANEAMHA OJHOTO U TOTO Ke IMPeJHKaTHOrO CHMBOJI&
fA3kKa £, T.e.

*J(P)=,R u J' (P)=R' pnn meroroporo P € L.

BseneM Takke aHaJOTHYHbIE COTJIAMEHMS MIA QYHKNUNE M KOHCTAHT.
Ecau

o.n%”ﬁmuc,..l ﬁ:. Nuc. ICIRT) muusw Coy =« *y nnv.
TO pas3BepHYTOEC obo3HadYeHHEe MOJeJIn sA3BIKa & HMeEeeT BH]
[ MH el Ak&; .mo. .« s vy .Nww: Qog . s oy m..gu Ty e o o3 &Qv.

FEcil Bce CHMBOJE sSI3HKa £ CTAHAADTHH, YCAOBHMCA A ob6o3Hade-
HNs, HAIpEMep, Mojen:m sA3mKa £ = {<, +, -} HCHOIB30BATH
3aIHCh

wM“ A\w. m, I_I. .v.

Ecim Toro morpeGyer KOHTEKCT, MBl MOKeM NpUGeTHYTh K TakaM 06o-
3HAYCHUAM, KaK

Q..,“ A, < i l_lwf .mwv, B = (B, mmww |TM@‘ .va n T I

Ecam Ham naHa wmofels I sa3wKa £, ee Beerja MOKHO 060TaTHTH
1o monenan sspka £ = £ |J X, npunaasa cHMBOJIaM U3 MHOKeCTBa X
noaxogAmue waTepnperamun. Ecam J' — mpomsBoapHas uHTEpHpe-
TAIMsA CHMBOJIOB N3 MHOMecTBa X B yHuUBepcyMe Momend I H MHOKe-
crBa X m £ He mepecekaiorcda, To ¥’ = (4,J U J’') saBaserca
MoOfenBl0 A3kKa £'. B Takom ciaydae MH rosopum, 9to ' — o060-
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cauyerue Moftead 9 mo Mogenm sswmKa K, a Y — obeduenue Mome-
an A’ mo mopenm sasmka £. Usorma mag ' Mu HCIHOAb3YeM Gojee
KopoTkoe o6osHauenue (9, J'). OuesnwfEO, MMeeTCT MHOTO CHOCO-
6oB oGoratuts Mofenb U ssmika L mo Momenm 9’ ssmka L. C mpy-
rofi CTOPOHHI, /A BCAKOA Mmopmenu Y’ ssmka £’ cymecTBye1 efuH-
ctBenHoe obemmerwe 9 Ha L. Hmemno Mur ofpasyem momens 9,
OTPaHNYWB HHTEPHpPETHPYIee oTobparkemme J', onpefleleEHOe HA
£ U X, uuoxectBoMm £. Ilepexon k oforamennio miu K oGeIHeHHI0
MOJleJI He MeHSIOT ee YHHBepcyMa.

Mowmnocmuio, nnu kapdunasom, Momenn 9 Ha3HBaeTcsa Kapau-
max | A |. Mopmens 9 HaskBaeTcsa KOHEYHOI, CYETHOI MM HeCUETHOI,
eciu | A | — KOHeUHBIH, CUETHHIN HJIA HECYCTHHIH LapAMHAJI COOTBET-
CTBEHHO. 3aMeTHM, 4UT0 B CJydae KOHEYHOro ymuBepcyMa A, rie
MOJKHO IIOCTPOMTL /UMb KOHETHOE YNCIO PA3JIMYHEIX OTHOIIEHHIH,
QyHEIUE ¥ KOHCTAHT, KOJHYECTBO PA3IMYHHX HHTEPIPETHPYIOMYX
oTobpaskenuit J saBucur or | £ | m MosKeT OHTH OYEHH OOJNBIIAM.

Temeps MH BBefleM HOKOTODhie HPOCTEE, HO BAKHEE MNOHATHS
U omepanu®m Haj Mojeramu. UToGH 0CBOMTBCA ¢ HUMH, YHUTATENIO
ciedyeT BHHMAaTeJIbHO pa306paThCs B YIOPa’KHEHHAX, IOMEMEHHEIX
B KOHIIe 3TOr0 pasfielna.

Mopmesu A m A’ snswika £ HASHIBAIOTCA UOMOPEHHHMU, €CIN
CYIMecTBYeT B3aMMHO OJHO3HAUHOe oToOpaskenue f MHOkecTBa A Ha
A', YHOBIETBOpAWINEe TAKHM YCIOBUAM:

(i) Has BeAkoro n-mecTHOro oTHomenHs R Mmojenn 9 W cooTBer-
cTBylomiero oTHomenus R’ wmopgemm 9’

R (24, . . ., x;) Torma m Toabko Torma, orma R’ (f (zy), .. ., f (zn)

A BCE€X Iy, ..., T, HU3 A.
(ii) Mas Besakoir m-mectHoll ¢pymrmum G momenm 9 u coorBer-
cTByiomeit ¢pymrumu G momenm U’

G (@ oo 2m)) =G (T @), - - s f(am)
LA BCEX Xy, ..., Iy U3 A.

(iii) lua Beakoir KomctaTsl x Momemu 9 W COOTBeTCTBYomIeil
KoHCcTaHTH %' Mopmenm [’
f(x) =2,

Besakoe oroGpaskenme f, yioBieTBOpAOIIEE OTHM YCIOBHAM, HA3H-
BaeTcH usomopgusmom mobeau A ma modeav Y’ wnu usomopdusmon
meancdy modeasmu A u Y'. Tor darr, 9to f — uzomopdpusm moxenm I
Ha 9’', mm Bwipaskaem sammebio f: 9 =~ ', a dopuyma U == Y’
O3navaer mpocto, 910 Mojeau Y u Y’ msomopdmsl.

B mensax ymoGerBa MEl ymorpeGiasiem BHaK 2 MiA 0603HATEHHS
Ymrowenus usomopgusma Me;Ly MOIENSMHA ABHKA L. Cosepmrenno
SICHO, 9TO OTHONIEHHE = ABJAETCA OTHOINEHWEM SKBUBAJEHTHOCTH.
Kpowme TOT0, OHO COXPaHAET MOIMHOCTH, TaK 9T0 M3 9 =~ B prTe-
Kaer | 4 | = | B |. Nsomopgurie momeau A u B moryr, oueBmmmo,

3*
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CUMTATHCA HEPasJIMINMEMH B Ji060M CMBICHe, €CIM TOABKO ME HE
mojkesiaeM pPACCMATPUBATH BHYTPCHHEEe CTPOCHHE KasKIOTO 3JIeMeHTa
n3 MHOKecTB A u B.

Mogpenas 9’ mHasmBaeTca nodmodeavio momennm I, ecaw A’ — A n

(i) Bearoe n-mectHoe ormHomenwe R’ momenum 9’ sABasercs orpa-
HAYEHNEM HA MHOKeCTBO A’ COOTBeTCTBYIOmero oTHOmeHHs R wmoze-
am A, r.e. R =R ) (4"

(ii) Besawan m-mectraa ¢yuxmua G’ mopmenm 9’ sBaserca orpa-
HEYeHAEeM Ha MHOMKecTBo A’ coorBercrByromeid GyHKIum G Mome-
m Y, r.e. G =G |4

(iii) Bearas wxoucramra wmomennm 9’ cOBIAmZaeT ¢ COOTBETCTBYIO-
mei KoucrauTonr momemm 9.

Msu nemonssyem samuch 9 < 9, uTo6s BrpPasuTh TOT (AKT, ITO
' aBaAeTcsa mofAMoOMeTblo Momenu 9, a CHMBOI < — MiA oGo3HATe-
HHSA OTHOUIEHWA «OBITH MOAMOMEIBIO» MEKIY MONEeNsAMH ABHKA L.
Yurateno Clefyer NPOBEPHTH, 9TO OTHOINEHMe C SIBJIAETCS OTHOMIE-
HAEM YaCTHYHOrO mopaAgka u 4ro ecom Y < B, ro |4 | << | B|.
Ecam 9 sBamercs moaMonenblo Momenm B, ro B HasmBaerca pac-
wupernuem mopmemn .

Coemuusas B OQHOM ONpEJEICHAN [ABa IOCTEJHUX HOHATHA, Oymem
TOBOPHTD, 4TO MOAeNb I uUsomop@PHO ekaadvieaemcs B MOLelb B, ecan
HafigyTcs Takme Momensb & m msomopdusm f,uro f: A =C u € < B.
B sroM caiyuae Mbl HaseBaeM 0ToOpaskeHMe [ UBOMOPPHUM 6A0HCEHUEM
Mmodeau Y 8 modear B. Ecam I maomopdmo srianbiBaercs B B,
To Momeab B mzomoppHA HEKOTOPOMY pacmmpenmio Mofexum 9.

Ona dopmammsanuu sA3HKA £ HAM HYKHH ClelyIOHe Jozuie-
CcKue cumeoas, (CM. COOTBeTCTBYIOLIee OmMcanue s3uKa of B pasa. 1.2):

cKoGKE ), (;

TIEPEMEHHBIE Ugy Upy « « «y Upny « - 13

cBasK A (m), | (me);

kBarTOp V (mias Bcex)

H OJMH CHMBOJ OMHAPHOTO OTHOWIEHHsA = (paBEHCTBO).

Pasymeercs, MBI HpeuojiaraeM, 970 HH OJMH CAMBOJ c0OCTBEHBO
A3KKa £ He BeTpedaeTcs B 3ToM cuncke. Hekoropre ¢1oBa, mOCTPOEH-
HEle U3 CHMBOJIOB KaK A3HKA £, TaK U MPUBeJeHHOTO BHIIe CIHMCKA,
HaspBatorcss mepmamu. OHEH OHmpeleAOTCA CIeNYIOmMAM 00pa3oM:

1.3.1. (i) IlepemenHasa ecTb TepM.

(ii) KoHcTaHTHHI CHMBOJ €CTH TepPM.

(iii) Ecau F — HewroTOpHIH m-MeCTHBIH (YHKIMOHAJIBHEIA CHMBOIL,
a fyy ..., by — TepMBl, TO F (f;, ..., tym) — TepM.

(iv) IlocrpoeHHOE U3 CHMBOJIOB CJIOBO SBJIAETCS TEPMOM B TOM
¥ TOJIBKO TOM ClIydae, KOIJa 9TO MOKHO MOKA3aTh ¢ HOMOI[bI0 KOHEU-
HOTO 4mchia mpumeHenmi myHeroB (i) — (iii).

Amomnuimu gopmysramu A3EKa £ HASHBAIOTCA CI0BA CJAELYIO-
mero BHaa:
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1.3.2. (i) Ecam t, u t, — TepmH aAsHRa £, 1O t; = [, — ATOMHAA

dopmyia.
(ii) Ecam P ects n-MecTHHI IpelAKATHEI COMBOJ, & £y, . . ., f—
repmui, T0 P (4, . .., t,) — aTomMHasa gopmyia.

Haxoren, gopmys asuka £ onpenendarorcs cieAyiomuM obpaszom:

1.3.3. (i) Aromuan ¢opmyma ecTb Gopmyia.

(ii) Ecmm @ u  — gopmyuss, 10 (9 AY) 1 (T|p) — &o@zua:n

(iii) Ecim v — mepemennas, a ¢ — dopmyia, 1o (Vv) ¢ ectb
dopmyia.

(iv) ITocrpoenHOe U3 CHMBOJIOB CJIIOBO ABIAETCA POPMYI0H TOrma
1 TOJBKO TOrfa, KOTJAa BTO MOKHO NMOKA3aTh C MOMOHIbI0 KOHEYHOTO
gucIa OpUMeHeHHHA nyHrToB (i) — (iii).

Hark m B ciywae aswKa of, MB MOMeM IpeJCTABHTEL OIpefese-

rsa 1.3.1 m 1.3.3 B Teoperuko-mHOMecTBeHHOM $opme. VmMeHHO
MHO’KECTBO TePMOB fA3HKa £ ecTh HaMMeHbINee MHOecTBo I', Comep-
JRaIee BCe KOHCTAHTHEIE CHMBOJIK M BCe MepeMeHnLle v, n =0, » 2,.
OAA KOTOPOTO BCAKWI pas, kormga F — cAMBOJX m-MecTHOMN &%mmnaa.
aty, ... ty, dexar B T, umeer mecto F (¢, . . ., &) € T. Anano-
IUYHO, MHOKecTBO (opMya sAsHKa £ ecTh HAUMeHbIIee MHOMKe-
crBo D, KOTOPOMY TpHHAMIEKAT BCe aTOMHBE GOPMYIL U Bce GopMy-
aul Buga (@ AY), (T]le) 1 (Vo) @, tae @, € @, a v — mexoTOpas
mepeMesHas.

OrMerEM, 9YTO MEI, He CBAsHBag ce6a ABHEEM 0613aTeIbCTBOM,
ynorpebiasieM OYKBH ¢ (BO3MOMKHO, ¢ WHAeKcaMHd) i of0sHadeHHA
TEePMOB, U — IJIA NePEeMEHHBIX, a ¢ ¥ \ — miua dopmyia. [loggepruem
ellle pas, 9T0 ceolicmea mepmos u dopmyas aska L MoxcHo JoKkasvieams
moavko nocpedcmeom UHOYKEYUW, ocHosamnol ma onpedeaenusz 1.3.1
v 1.3.3.

Temeps ME Tak ke, Kak B pasg. 1.2, BBefieM CoOKpalleRHEA V,
— # <. Boiee Toro, M npEMeM Bce paHee BBeJIeHHELIC COTJAIICHAA.
Hopuit cumon 3 (cymecTByer) BBONUTCA KaK Clelyiollee COKpa-
IeHue:

(Jv) @ BMecTo ] (Vv) 7] @.

[IpaMem eme HeCKOABKO HOBHIX COTTAIIeHMI:

P1APaA ... APy HCHOAB3YETCA BMECTO (PyA (P2 A -.. A Pn));
P VeV ... Vop—BmecTo (@qV (P2V ... VPn))i]
(Vzyzy ... Tn) 9—BMecto (V) (VI,) ... (Vz,) @;
(3zyx, ... xz) p—BmecTo (3zy) (Fzp) ... (zn) 9.

Hauuras ¢ aToro MoMeHTa MH IPENIOJAraeM, 9T0 GATATEIb JOCTA-
TOYHO XOpOIIO 3HAKOM C JIOrHKON NpPeAWKATOB IePBOTO LOPAAKA,
Aist Toro 9TOOH caMOMY OPONOJIKHUTEL 3TY IpelBapHTe]IbHYI0 paGoTy.
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B w=acrmocTH, MBI mpefocraBaseM €My pa3oGpaThCi ¢ HOHATHAMHA
no@gopmyart, c60600H020 W C683aHH020 BXOMKICHEIN IMepeMeHHOR B dop-
MYyJXy 7 Hath TogHOe (0CHOBaHHOe Ha ompeferemusax 1.3.1 m 1.3.3)
onpefielleHNe nRoOcmMaHo6KU TepMa HAa MeCTO HepeMeHHON B GopMmyay.

BBenmeM Temephp upe3BHYaiiHO BajKHOE coriamenme o0 oGo3Hade-
HuaX. UroOH GHTH yBEPEHHKIMM, UTO UHTATENb HE NIPOOYCTHT €ro,
MH 3aKII094eM 3T0 COTJAIIEHNE B PAMKY.

Mu o6osmauaem 4depes ¢ (vy, . . ., U,) BCAKHWI TepM i, mepe-
MeHHEIe KOTOPOro 06pasyloT HOJAMHOKECTBO MHOMKeCTBA {Ug, . . .

. .y Un}. AmHagormuso, Bearyio ¢opMmyay ¢, cBoGoiHLe mepe-
MeHHEIe KOTODoil 00pa3ylnT HOIMHOKECTBO MHOMKeCTBa {U,
... Un}, Oymem o6GosHauarh uwepes @ (U, . . ., Up).

A

OrmernM, 4T0 MH He TpeGyeM, 4ToOH BCe MepeMeHHHIEe Uy, . . ., Up
O cBoGOTHBIMM HepeMeHHBIME GOpMYIBl ¢ (Vg, - . ., Up). Dopmy-
aa @ (Vg . . ., Up) MOKET B JeHCTBHTEILHOCTE BOBCE He COJepP/KaTh
cBOOOIHKX mnepeMeHEHX. Ha cBsasanmnbie ke mepeMeHHEIe MH He
HaKJaJHBaeM HUKaKHX orpanudvenmii. Hampummep, rasmpmas m3 cie-
nyonax Gopmyn uMeeT BUL ¢ (Vy, Uy, Us):

(V1) () R (vg, vy, V3), R (v, vy, vy),
.m_ T\o, Qwv, A<S»v »w Q\f S»v.

IIpedroncenuem paseBaerca ¢opmyna Ge3 cBOGOXHHIX mepe-
MeHHBIX.

3aMeTHM, 9T0 J[aske eCJIH S3HK £ He COJACDIKAT HUKAKAX C00-
CTBEHHLIX CHMBOJOB, B HeM BCe-TAKH CYIeCTBYIOT opMyasl. It dop-
MYJIB TIOCTPOEHBI TOJBKO M3 CHMBOJA PABEHCTBA == U APYIHUX Hepe-
YMCJIEHHHX BBHIIE JIOTMIECKUX CHMBOJOB. Takme GopMyIasl Ha3HIBAIOT-
e hopmysamu pasencmea | codepiicames 6o ecarom asvike. Ciremyromes
OpeIOKeHHe SABIAETCA MPOCTHM, HO BajKHEIM.

IIpenioxennE 1.3.4. Mownocmb muodcecmea ecex gopmys Asuka
£ pasna || £l

Uro68 mpeBpaTUTH OmpeENeTeHHEE BHING CHHTAKCHIeCKAE HOHATHA
B fopMaabHYI0 cucmemy, HaM HOHAT00ATC A02UneckUe AaKCULoMbl B RPa-
eura eveoda. JlormueckMe aKCHMOMEL SI3HKa £ MOApasfendaloTcsa Ha
TPH T'DYIIH.

1.3.5. Akcuomvr npedroscenuii: BeaRas ¢opmyna ¢ ssmka £,
KOTOpasa MOkeT OBITH HOJydYeHa M3 HEKOTOPOH TaBTOMOTHH P ASHIKA of
B pesyabTaTe HMOACTAHOBKE (OpPMYJ A3nKa £ HAa MeCTO BEICKA3EIBA-
1€JLHBIX CHMBOJIOB, BXOJAMMUX B 1y (OJHOBpPeMeHHO [Jf BCeX HX
BXOMJIeHHi), eCTh JIOrMYecKasa akcmoma sAsmKa £. Jlanee MH GymeM
Ha3HBaTL BCAKYI0O TAKYI0 QOPMYIY ¢ masmoaozueli A3nka ZL.
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P

1.3.6. Akcuombsl Keéanmopos:

(i) Ecim ¢ n {y — dopmMyan aA3bKa £, a v — MepeMeHHasd, He
BxolAmiasg B ¢ cBoGojHO, To PopMyIa

(V) (¢ = ) = (¢ — (Vo) V)

ecTh JIOTHMIecKas aKCHmoMa.

(ii) Ecan ¢ m ¢y — QdopMyas M § mojaydeHa M3 @ B pe3y’abrare
TOACTAHOBKH BMECTO KaKI0ro CBOOOFHOTO BXOMKJEHHA LEpPeMeHHOH U
B QopMmyay ¢ TepMma f, NOOYCTHMOIO JJjd IIOJCTAHOBKA BMECTO U

(r. e. HUKAKAA DepPeMeHHAST X TepMa ! He MOKeT OKasaThCA CBA3AH-
Holt B opMyme P B TOM MecTe, Ijie LIOCTaBIEHO ), To dopmyia

(Vo) ¢ >

€CTh JIOTHYEeCKasa aKCHoMa.

1.3.7. Akcuoms pasencmea: WycTh T, y — IHepeMeHHBI, & (Vg - - -

... Uy) —TepM, a @ (vg, . . ., U,) — atomHas ¢opmyna. Torna
$OPMYJIH
T =z,
=yt « oy UVimps Ly Viip1s + « oy Un) =1 (Ugy - -« Uiy,
Y5 Vitts «+ oy Un)s
=y (Q Wy -+ o Vicgs Ly Vitgs + = =1 Vn) = @ Vg, -+« Vi,
Ys Vitrr + - o Q:vv

CYTh JIOTHIECKAE AKCHOMHI.
WNmeercs ramxe mBa mpaBHia BHIBOJA.

1.3.8. Ipasusro omdesenus (Wam modyc noHewnc): u3 dopMmyan @
1 ¢ — P BEBOJHTCA .

1.3.9. IIpasuso obobuenus: w3 dopmyan: ¢ BeBoauTcs (Vz) ¢.

Mu mpenmosaraeM, 9T0, KOT/Ia 3aJaHBl AKCHOMB M NPAaBHJIA BBHIBO-
74 Kako#-1mbo TeopuH, YUTATENb IOHEMAET, 4TO TaKoe JoKasamesb-
cmeo, dauna doxasameavcmea, meopema B Heil. Ilockonsky MBI 3apH-
MaeMCs OOHYHOM JOTHKOH IIepBOTO HOPAAKA C paBeHCTBOM, Oynem
CYMTATh W3BECTHHIMHA M CBOGOJHO IOJB30BATHCA BCEMH OCHOBHBIMU
TeopeMaMl paccMaTPUBAEMEIX (OPMATLHHIX CHCTEM M Merareopema-
MH 0 HHX.

B coorBercTBEM €O CTAHAAPTHHIM yHOOTpebIeBHeM CHMBOJA |-
3aOHCh | (¢ O3HAYAET, UTO ( — TeopeMa B sAsbke L. Ecaum X —
HEKOTOpPOe MHOJKECTBO INPEJIOKeHHH s3BKa £, TO ¢ IOMOIMIBIO
2 | @ MH BEHIpamaeM TOT (AaKT, UTO CYIIECTBYeT BHIBOX POPMYIH @
M3 JIOTMYeCKHX AKCHOM M (OpMyJa MHOMecTBa 2. Hcau MHOMeCTBO
3 = {0y ... O} KOHEYHO, TO BMECTO X - ¢ MBI IHMEM Op, . . .
..+ Op — ¢@. IlockonbKy mOrmYecKHe AKCHOMBL BCEIla CIUTATCH
JaHHBIME, O6yIeM B Tex caydasaX, KOTga X I @, TOBODUTDL, 4TO Ccyuje-
cmeyem 6b1600 opmy.avl ¢ U3 MHOYCecmEa I WK 9TO ¢ 661600UMO U3 3.
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MuosectBo 3 masmBaercs NpoOmuU6openUstiM (Hecoemecmunm), eciu
U3 HEro BEHIBOAMMAa BCAKaA ¢opmyna ssmka £. B IDOTHBHOM CJOY-
dae X HasHBAETCA HenpOmuUGOPEeNUsHH (cosmecmmuminm). Tpemiome-
HIE G HA3EIBAIOT HEUPOTHBODEUMBLIM, €CIM TaKOBO MHOMKECTEO {o}.
Tomvopar, uto 3 — marcumasvrnoe Henpomueopeuusoe (¢ ssvike £)
MHO3KeCTBO, eCJIM X HeOPOTHBOPEIMBO H HEKAKO® MHOMKECTRO open-
JOKeHnit (A3bKa £), CTPOTO Coflepskalmee MHOKECTEO >, He ABIAETCH
HempoTHBOpeunBHM. B caemyomeM npennomennn IIePeYUCIAIOTCH
HEKOTODHE IOJIe3HbIe, XOTA M IPOCTHE CBOHCTBA HeOPOTHBOPEUNBEIX
¥ MaKCHMANBHEIX HEIPOTHBODPEUHBEIX MHOMKECTB IO eHIH. (Muo-
TMe U8 9THX CBOWCTB CHOPMYIMpPOBAHE Takie B opepuroskerun 1.2.8.)

Hpennomenne 1.3.10. (i) Muoxecmso 3 Henpomueopeuuso moeda
U moavko mozda, Kozda nenpomueopeuuso aiboe ezo KOHeuHnoe nood-
MHOHCECME0. :

(ii) Myemv 6 — npedaoscerue. Mruoacecmeo 3 U {0} npomuso:
pexuso mozda u moavko mozda, kozda Y |- “lo. Hosmomy = ) {0}
Henpomueopeuueo mozda u moavko moeda, koeda npedroscenue "o
He ebleoduMo us X.

(iii) Eeauw T — marcumanvnoe Henpomueopewticoe MHOK*CECME0, MO
0as a06hx npedaoxmenui ¢ u T

2 + 0 mozda u moavko moeda, kozda ¢ € 3

0 ¢ 2 moeda u moavko mozda, kozda (T]o) € 3;
O A TEZ mozda u moavko mozda, ko2da u & u T codepacames ¢ 3.

(iv) (Teopema pemyknmm.) X |J {6} = 1 mozda u moavko mozda,
kozda X | 0 — 1. (30ecy 6 — npedaoscerue, xomsa T makosum Gumo
He obasano.)

Crenmyromee mpepiosenue ny6nupyer aemmy 1.2.9. Ee moxasa-
TeJbCTBO NHePeHOCUTCHa 0ea M3MEHeHHI.

Hpennosxenne 1.3.11. (Teopema Jungenbayma.) Bceakoe menpo-
mugGopeiusoe MHoj;cECmeo npedaoxcenuli asuka £ moxcem Gwms pac-
WUPEHO 00 MAKCUMALLHOZO HENPOMUBODELUSOZ0 MHONCECEA npedaoxce-
HULL 9020 [3bIKA.

Hepefinem Temepr ® ocmoBHOMY OLpeleJeHUI0 HTOTO pasjela.
CoGeTBeRHO roBOpsA, ompeneneHue BLIIOJTHUMOCTH, KOTOPOe celiuac
OymeT MaHO, CIYKAT KPAaeyrodbHBIM KaMHeM Teopun Mojeneit. Cua-
daja Mbl B HECKONBKAX 3aMEYaHUAX HBI0KHM OPHBOIAMHE K HeMY
coobpaxkenusn. Ecam cpaBuuTth paccMorpenHbie B pasx. 1.2 mopmenn
C M3y9aeMHMN HaMU Ceif9ac, TO MH YBHJHM, UTO, FOBOPS 0 TepPBHIX,
MBI KaCaJlCh JIMIIL BOIPOCA 06 MCTHHHOCTH WK JIOKHOCTH HeKOTO-
POTO YTBEPIKIeHNA B MOJNeNH, B TO BPeMA KAaK Temeph CATYAlHSA
HaMHOIO yCIOMHHIACE H3-32 TOTO, YTO NPENIOKEHMsA H3bKa £
COMEPKAT HEKOTOPEHE YTBEPHIEHHA OTHOCHTENBHO HHIMBHLYAJbHBIX
9IeMEeHTOB MofenH. B mommoM o6meme Bompoc 06 meTHHHOCTH Wim
JIO?KHOCTH [IAHHOTO UPEJIoKeHHs (IepBOTO MOPSAKA) B HEKOTODOM
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BOSMOMKHOM Mupe (T. e. B MOJelNH) OKa3HBaeTca He TAKUM Y LIpPo-
creiM. Haompmmep, He cymecTByer peryisipHoro MeToja, DO3BOJAI-
Iero II0 IPOMBBOJIBPHOMY [AHHOMY IPeIJI0/KeHHI0 SBHKA L =
= {+, -, S,0} pemars, UCTHHHO OHO HIHM JIO0/KHO B CTAHZAPTHOK
smopenaun (N, 4, -, S, 0) apudmeruru (3nech S o6osHavaer PYHKIHIO
ciefoBanug). B pasmene sxe 1.2 ME, HampoTuB, HOKA3aJM, 4TO JUIH
BCAKOM Mojienm s3HKa o CyHMeCTBYyer TaKag pa3pemialomas Lpo-
Henypa, Gaimolnas OTBeT JJIA BCAKOTO BHICKA3HBAHHA A3HKA . YToOn
OIpeeuTh MOHATHE

OpeAJaoKeHue ¢ HCTUHHO B MOjJAeaAn MH.

MBI TOJKHEL CHA9aja pasOHTh 0 HA MEHBIUINE YacTH M MCHHTATH Rayk-
Iy W3 HodydeHHHX dacred. Keam o mMeer Bup ~|@ mam ¢ AW,
TO SCHO, 9T0 BONPOC 00 MCTHHHOCTH WIH JOMKHOCTH LPEJIOKEeHHA &
B Mofenn 9 pemaercd, KaK TOJBKO ME pasbepeMcsa, MCTHHHE ¢ U
B U mam aoxue. C ppyro#t croposH, ecam ¢ mmeer Buj (V) ¢, TO
TAKOA MeTOJ{ ONpeleNeHHA MUCTHHHOCTH WK JOKHOCTH IpeIosie-
HHS O He HPOXONHT, TaK KaK (¢ MOKeT W He OHTH IPEIOKEHHEM,
a moToMy OBIO OH GeccMBICIEHHO CHPAIIWBATH, HUCTUHHO ¢ B I
HWIH JIOMKHO. ) )

IMogpasymesaercs, uTo 3HaveHusa BeAkoil cBobonuoit B opMmyne ¢
HepeMeHHOM & mpoberaroT MHOKecTBo A. [Ima KayKqoro KOHKDPETHOTO
BlIeMeHTa a4 MHOKecTBA A mMMeer CMBIC] BOLIPOC,

ApaAercAa au gopMmyrna ¢ ucrurHOM B Mopmenu 2, ecau ¢ ToBOPHT 00 a.

Ecuu nas Kasnoro ¢ us A oTBeT HA 5TOT BOIPOC OKaMeTcHd yTBep-
AUTENBHEHM, TO MBL MOJXeM CKasaTh, 4T0 O ucTHHHO B Y. Eciam xe
B A Hafiercsd DleMeHT a, [ KOTOPOr0 OTBET OyAeT OTYPHIATEIbHEIM,
TO MH cKakeM, 910 ¢ Jgomuo B 9. Ho mua Toro, 91006 OTBeTHTH Ha
TaKO# BOIpPOC IJIA OJHOTO TOIBKO, (UKCHPOBAHHOIO, JieMeHTa U3 A4,
HaM B cliydae, Korjga ¢ mMeer Buj (Vy) ¢, punercs BHOBbL mpeogose-
BATb T€ Ke TPYAHOCTH. [10aTOMY MH eCTECTBeHHO IPAXOJAM K BOIPOCY,

ABIsAeTca aum QopMyiaa  HCTMHHOK B Momeaum I,
ecJau {p TOBODHUT O Iape 3J1eMeHTOB a U b m3 4.

Teneps ocraercs cherars COBCEM MaJleHbKMIA mar, 4To0H 3aMe-
TATH, 9T0 PEIMAOIIAM ABIAETCA CIAEMYOINUN BOLHPOC:
Ilycre mams gopmyna @ (v, . .., Up) H HOCHENOBATEIHHOCTH
DIIEMEHTOB Z;, . . ., Lp U3 MHOKecTBAa A; 9T0 MOHAMAeETCA IIOJ,
CJIOBAMH «( HCTHHHA B Mojenm 9, Korja mepeMeHHEBe Uy, . . -
.+ .y Up OPHHEMAIOT B3HAYEHHA Iy, . .., Tpd?
Hamw nnam cocromr B ToM, 94T0oGH cHadajla OTBETHTH HA 3TOT BOIPOC
Aas moGodl atoMHo# QopMyAE ¢ (Vg, . . ., Vp) M JIOOHX beMEHTOB
Zg, ..., Zp. 3aT€M, C MOMOI[BI0 MHIYKTHBHOU LPOIENYpH, OCHOBAH-
Ho#t Ha wmEAyKTHBHOM ompenenennu Qopmyns (1.3.1—1.3.3), mm
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cyMeeM JlaTh OTBeT MIA BceX Gopmyx ¢ (vg, ..., Up) H IOCHELOBA-
TEJIBHOCTeH Ty, . . ., Tp.

OcymecTBiIeHne 9TOTO INIaHA HATAIKHUBAETCHA elle Ha OJHY TPYA-
HOCTB: ecJia Bce CBOOOIHBIe HepeMeHHEe OPMYIIE ¢ COAePsKATCA cpey
Vgy + .., Up, TO OTCIOJIA BOBCEe HE CJIENYyeT, 4TO CPeid Uy, . . ., Up
coflepaTca u Bce cBOGONHbIe mepeMeHHble di0Goit mogdopMyan gop-
mynst @. Jlexo B ToM, YTO KBAHTOD NIpeBpamiaer CBOGOJHYK Iepe-
MeHHYI0O B cBasanuyo. W3-3a sroro mpm peanmsamuy Hamiero mJIaHa
Ha MHIYKTHBHOM INare MOIyT BOSHUKHYTb HempuArHocTH. OGolitH
3Ty TPYOHOCTh MO3BOIAET clielylolllee 3aMedaHHe: ecIH Bce mepe-
MeHHHe GOPMYAB ¢, cBoOONHBIe ¥ CBA3AHHEE, COJepHATCH CPelH
Vg, ..., Vg, TO U BCe IepeMeHHHE J1000ii ee moadGopMyssl TawKe
cofiepskarcA cpeau Vg, . . ., Ug. llosToMy MB Mommdpmuupyem Hal
IIaH CAEeRYIIHM 00pa3oM: cHAYAja MH OTBedaeM Ha MOCTABJISHHBIN
BOHPOC JIIA BCeX aTOMBEIX QopMyl ¥ (Vg, . .., Vg) M Bcex dJIeMeH-
TOB %4y - . ., Tgq. SATeM C IIOMONNBI0 MHAYKTHBHOM NPOIEAypH MBI
OTBeYaeM Ha 3TOT BOMPOC I BceX POPMYI @, Bee IepeMeHHBe KOTO-
PBIX, c60600Hble U C6A3AHHbE, CONEPKATCA CPeH Vg, . . ., Vg, B ANA
BceX 2JIeMeHTOB Z,, . . ., ¥,. HakoHer, Mb JokasbtiéaeMm, 9TO OTBET
Ha JaHHH# Boupoc AnA ¢GopMyaH ¢ (Vg, ..., Up) H DIEMEHTOB
Zgy, - .., Ty, P < ¢, BABUCUT TOJBKO OT DBIEMEHTOB Xy, . . ., Lp,
COOTBETCTBYIOMINX c60600HbM LepeMeHHEM (OpMYAR ¢, TaK 4YTO
3HAUEHUA Tpiq, . . ., Tgq HECYIleCTBEHHEL.

Tenmeps MBI ToTOBH maTh (opManbHOEe ompefeienue. OCHOBHHEM
onpefelAeMbHM MOHATHEM ABIAETCA TaKoe: HYCTh ¢ — IPOWSBOJBHAA
dopMmyna A3KKa £, Bce nepeMeHHEE KoTopoil, cBoGOMHEe M CBABAH-
HBle, COflep;KaTcA cpeid Vg, . .., Ug, B OYCTh Ty, . .., £qg — OPO-
M3BOJBHASA MOCIENOBATENLHOCTH DJIeMeHTOB MHO:KecTBa A. MH ompe-
nesgeM IPeIuKay

1.3.12. ¢ sunoansemes mna nocaedosameavHoCmMU Iy, . . ., Zg
€ modeau A, uau xy, . . ., x4 ydosaemeopsiom gdopmysre ¢ & A.

Onpepenenne gaerca B Tpy mara {cp. ¢ 1.3.1—1.3.3).

ITycrs A — meroTopasa ¢PurcHpoBaHHAHA MOJENb A3EIKA L.

1.3.13. Snauenue mepma t (vy, . .., Uy) Ha nocaedosamervrocmu
Zg, - .- ., T4 OHpefeifercA caegyomuM o6pasoM (Me 00o3HagaeM
oTO0 3HaUeHMe uepes t [zy, . .., z4l):

(i) Ecaum t =wv;, 10 tlzy, ..., 24 = z;.

(ii) Ecam ¢ — cumBox komcramtel ¢, 1o tlzg, ..., 4] ecTn
WHTEpUpeTalud cHMBoJa ¢ B Momeanm 9.

(iii) Beam t = F (t;, .. ., ty), TAe F — cUMBOI m-MecTHOM

QYHKITE, TO
tlag, ooy gl = G (8 (g, oo uy xgl, oo oyt Lz, oo, 24]),

rie G — maTepuperanua cumboda F B Momeam 9.
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1.3.14. (i) Uycts @ (vy, ..., vg) — aromHass opmyna Buma
ty=ty, THE by (Vgy « « ., Vg) My (U, « . ., Ug) — Tepmul. Dopmyra ¢
GBLNOAHAEMCS, HA 3JIeMEHTaX Ly, . . ., Lg, CIH
ty (zg, o o oy gl = tylag, ooy T4l
(ii) Mycrs @ (vg, - - -, Vg) — aToMHas dopmyna Bmpa P (fy, . ..
... tp), THe P — n-MecTHHI# IpeUKATHHIA CHMBOJI, 8 Iy (vgy « -+
c s Ug)s + o ws by (Ugy + v ., Ug) — TepMEL. Dopmyna @ unOAHAEMCS
Ha dAEeMeHTaX Iy, . . ., Lq, CCIH
R (tzgy oo oy zgl, oo oy B lZg, o oy zgl)s

rie B — marepnperanusa B Mofenn Y cmmBoia P.
Tor paxr, uro Qopmyna ¢ BHHOJHSAeTCA B Mojenw U HA diIeMeH-

Tax Ty, . . ., Tq» MB H306paKaeM Ui KPATKOCTH ¢ IOMOINBIO 3AIHCH
A= olzy, ..y zgle

Taxum ob6pasom, ompemenense 1.3.14 momBo cPopMymupoBaTh TaK:

() AE =1t [xy, - .., 24, ecam tlzg, ..., 2] =
= 1y [z, . . ., T4l

G) A E P (ty, .. ta)lzg, .., x4, ecmm R (4 lzg, ...
B A N A M)

1.3.15. Ilycts ¢ — dopmyaa ssmka £, Bce cBoGopubie I CBS-
3aHHBE INepeMeHHbIe KOTOPOH COJAePIKATCA CPel| Vg, . . », Vg

(i) Ecam ¢ umeer sum 0, A 0,5, TO

A= olag, ..., zgl, ecm A =0 lxg, ..., 2l 1

. wﬁn®m—,uﬁcq e oay .ﬁna.

(i) Ecnu ¢ umeer Bug |6, 10
A= ¢l ..., z4], ecan mesepro, aro A = 6 [zy, . . ., zgle
(iii) Ecan ¢ nmeer Bupx (Vv;) ), rae i < g, 10
A= ¢lzg, - -0y 24,
ecam A = [z, ..., Tiegy Ty Ty - - ., Tql s d0GOTO 2 € A.

Hame onpepenenue mpepukara 1.3.12 sasepmemo. Uwrareab
MOKeT TNpOBEPUTh B KadeCcTBe HPOCTHIX YNPaKHEHWH, 9TO COKpaie-
HHA V, —, <> ¥ 3 nMeloT cBoM oOb4HHEe 3HadYeHus. B uactHOCTH,

ecim ¢ ecrs (Iv) P, tme i<gq, 10 AE¢@lry, ..., 2] TOTRMA
H TONBKO TOTAa, KOINA CYMecTByeT TaKoil dileMeHT Z € A, |TO
Ae=pleg, « .. Zis &, Tity, - - ., ZTgl. Domee cymecrBenso —

O 9MTATeNI0 CIelyeT NPOMeNATh DTO,— UTO MEH MOMKeM TaiKe Ha
ABHKe TEOPHH MHOKecTB cHOPMYIHAPOBATEL TOTHEIE OMpPeNeNeHHUs /I
tlzy, ..., 2l @ A E @lzy, - . ., z4l, ocHopammmie ma 1.3.13—

1.3.15.





























































































































































































































































































































































































































































































































































































































































































































































































































































































