§ 1. YHUBEPCAJBHLIE AJNIFEBPLI

Haunem ¢ monATAA aare0paudeckol Onepamum. n-apHas
OnepayuL © B MHOKECTBE G, n>>»1, comocrasuser B ¢ A-
K 0 i1 yOOPAJAOIeHHON CICTEMe M3 1L DIEMEHTOB Gy, dy, . . .

, 0, G OTHOBHAYINO OTUPENENeHHE | DJIEMEHT
alaz ... a,0 & G Arpvu caosamu, 310 d1000e  oT0-
Opasxenne n-# flekaproBoii cremenm G" B G. B cayuse

=1 or0 Oyner mioboe mpeobpasoBamHme Muoskecrsa G
(oTobpasxenne G B cebn).

O-apnas onepayus Qurcupyer B Muo;necTBe (G HEKOTO-
PBIl  OIpeJeNIeHEHA BIIeMCHT.

Xora y Hac GyAyT BCTpevaTbCd TaKyKe ONOPALHH Fac-
THYHLIE, WIM MHOTO3HaYHLie, MIu (GeckoHeumoMecTHhIEe ¥),
OfifiaKo OHHM OYAYT MTPATh NHIb cay:keGEYyI0 poan. Ilpen-
MeTOM HM3y4eHusA Oyler HOHATHE ONEPANEA B YKa3aHEOM
Bumte cMeicae. Toumee, upenverom mayuemmsa OYnyT YHu-
eepcaavhbie adeebpul (Wim aszefpw), T. €. MHOKECTBA, B
KOTOPRIX 3aflaHa HeKOTOpas cHCcTeMa omepanmit Q, xoHew-
Hasg mau Geckomeuvasd, MmuojkecTso cHMBONOB onepanni
{?, #Os7 KOTOPHX YKasaHb UX apHOCTH, O6yHeM HashBaTh
cuz;amypoil paccMatTpuBaeMpix axrebp. lus sammem Toro,
Y10 oOepamua o € Q n-apHa, 6yJeT NCNONB30BATLCA CHAE-
BON 0 & Q.

Ilpumepsr anreGp XoOpoONIO M3BECTHH — ' P Y I I M,
KOIbIa Moy aHu OIuarko NOHATHE YHUBEPCANLHOH
aareOpH HeW30e/KHO KaKeTCA NOKAa CIHIIKOM HIMPOKHM.
Mp sadHeM TOBTOMY € paCCrHMOTPEHHA MHOTLOYHCISHHHIX
IPUMEPOB, LIPHTOM BEChMa €CTeCTBEHHBIX, jKejad IOKa-
3aTh, 9T0 HHKAKHe [ONONHHUTEJNbHBIC OTPAHMYEHHMA NPH
ONpejiclicHUE NOHATHA YHHBEPCAIBHOH ajreGpsl crepx
TeX, KOTOPHE CHedaHb IPH OnpeflejieHud HOHATHA ouepa-
1uA, ne OHIn OH ounpaBfaunbiMH. OIHOBPEMEHHO M XO-
THM NOKA3aTh, ¥TO Te THOHL ajire6p, KOTOPHe HCTOPHYCCKH
CTaJIN MePBHIMY 00BEeRTAME H3YIeHUA U ABJIAKTCA HOITOMY
HocHTedAMA Hambojee pas3paborTaHHEIX TEOpPHH, Jorude-
CKH, B paMKaX Bcell coBpeMeHHOMH of0mpeit anrebphi, yie
YTepAIH CBOH XaparTep MCKINUHTEILHOCTH, HNEPBOGYe-
PEIHOCTH.

*) T. e. cooTBeTcTBEHHO OTo0pasKeHHA HOAMHOMECTB G" B G,
0TOOPAIKEHHA MHOMeCTBA G™ B MHOMKECTBO TIOAMHOKECTR G # oro-
6parxerus G* B @, yie n — NPOU3BONBHOE KAPAUHANBHOEC UUCIO,—-
Hpus. ped.
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Mu me 6yzeM J0KRasHBaTh 00 YHHBEPCAIBHHX aiareod-
pax Kaxkux-Aubo o6mEX TeopeM [0 TexX mOp, HmOKa ecTte-
CTBEIHOCTH HTOTO IIOHATHS HE CTaHeT yﬁenmenbﬂon
Bsejem, ogmako, y:ke Temeph HECKOJBKO HOHATHH MiA
COKpaIIeHHUs pedm.

Eecnn pana anrebpa G curHaTypsl Q, TO IOIMHOKECTBO
A C G umaspiBaeTcs nodaazebpoii, ecld OHO 3aMKHYTO OT-
HOCHTENLHO Beex omepammi us Q. Mupimm ciaosamu, AnA
nogoro ® & Q,, > 1, m TO6KHX 4, 4y, . . ., 0, E A
TOKHO OBITH

WGy .. Ane E 4.

C jpyroil CTOpPOMEI, 2JIeMENTH, OTMeYaeMpie B G BeeMH
HYJAbapHHMA oXepanuAMn U3 Q (ecim Takue CyIIEcTBYIOT),
JOJLRHEL cofepskaThes B 4. L

Hiepecenenue aoboli cucmemtt nodaazedp a./zee6pbz G
ecauw  oHO He nycmo, 6ydem nodaszebpoll smoil as-
eefpul.

Heicreutensno, ecim B G B3ATa cHCTeMa IOAAATeHp
A;, i< 1, ¢ menycreim nepecevenweM D 1 ecam o & Qp,
n>1, ad, d, ... d,— no6ue anemenTst m3 D, TO
onement d; d, . . .d,0 COEEDIKUICH B Ka)KAOH W3 MOAaN-
re6p A4;, a mostomy comepsxurcsa 8 D, C gpyro#i croponn,
B RayRpoi 13 mopanarebp 4 ;, a mosromy u B I, coneparca
H DJIEMEITH, OTMeYaeMbie B (G BCEMHU HYJIBADHBIMHA OI¢-
parjusaMu u3 Q.

Orciona ciaenyer, qro ecam M — HemycToe LOJIMHO-
secTBo agire6pu G, To B G cymecTByeT MUHMMAaJAbHadg
cpean momaaTefp, COEEPIKAMUX LEeNAWKOM MHOKecTBO M,
a MMEHHO mepeceyenme BCOX TARUX mONaareOp; ofHoM us
HuX ABjigercd caMma ainreOpa G. dra momaare6pa obosua-
yaerca wepes {M} m masmBaercsa mojairebpoii, noposc-
dennoii muorectsoM M. Ecan {M} = G, o M nassBaercs
cucmemoti o6pasywwyuzs s G.

OtmermM, 9T0 mepecedeHume Uomanredp MoOKeT OHITH
nycTsiM (eCliM, KOHEYHO, CUrHATYpa alreGpsl He COREPIKUT
HyJIhapuHX omepauumit). Tax, B moxyrpynme Bcex IeJiniX
YUCEN IO CHOKEHAI0 MOUOAYIPYILE CTPOT'O IONOKITeNb-
HBIX 1 CTPOTO OTPHIATEILHBIX THCEN HMeT IycToe lepe-
ceyere., OTMeTHM TaKsKe, UTO €CIM pPACCMaTPHBAIOTCH
KOJIbIA ¢ efmHuueii # HYJIbapHAs omepalud, oTMeuaolias
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8QUHANY, BRIIYEHA B CHTHATYDPY, To momanreGpavu Bynyr
JUML WONKONBIA, COJAeI:Kaliye eJUHHIY KOJbia.

Ecia G w G' — anre6psl oguol m ToH ke CHUTHATYPH
Q (masoBeM WX 00HOMURHEMU), TO OTOGpasKeHHe
¢: G— G’ nassIBaeTCH 20MOMOPPHUIMOM, €CTH A M0GOro
0 E @, n>1, naobex q;, a, . . ., 4, & G 6yaer

(@18, . . .020)9 = (a:19)(a,9) . . . (a,9)0, (1)

a ara awboro o &= Q, saeMent 0, oTMedaemHi »Tok
ouepanueil B G, mepexogur B vienment 0,’, sTMevaemuii e
B G,

,

Ow(P = Ow- (2)

O6pas axre6pm G mpm romomopdusme G—»G',
T. €. COBOKYIHOCTH 06pa3oB Bcex niemenToB m3 G, 6ypek
noganrebpoit 8 G'. [JleficturennHo, ecam a; = 4,9,
;=6 as6,i=1,2,...,010EQ,, 10 a105. .,

6o = (@9) (@0) - . . (@00 = (0, - - 6,0)9.
dnement 0y, @ & Q,, TaKkKe HpHHANIE;RAT IO Ompeje-
JeHuI0 roMoMopmaMa K o0pasy aire6pu G.

TomomoppmaM ¢ HasHBAaETCA MOHOMOPPUIMOM, ecIH
OH fABJAETCA B3aHMHO OJHOBHATHHIM oTo6paskenuenM G B G,
T. €. BIIO;KeHUeM, U snumopPusmom, eciu oH oTobpasxaer
G na G'. Orobpaskenue G va G, ABAAIOMEeCH OHOBPeMeH-
HO MOHOMOD(HW3MOM M SHAMODPH3MOM, HA3KBAETCH UJI0-
aopdusmom; eclIm Taroe OTOBpaKeHme CYIECTBYET, TO
G n G usomopguul, G =~ G’'. 3HaveHne NOHATHA HIOMOD-
¢dmara B ToM, 9TO JiBe M30oMOD dubie anreGpH ¢ TOUKH 3pe-
HUS CBOMCTB 3aflaHHHIX B HHX aarefpamuecKHX oiepauuii
UEPA3INYAMBI, T. €. MOTYT pacCcMaTpuUBaThCA Kak JiBa
SKBEeMIIAPA OFHOL B TOH :Ke aJreGpeI.

Tomomopduam anre6psr G B cebs (cayuait ' = &) na-
3EBaeTca andomopdusmon, maomopdusm G Ha cebg —
asmosopgusmon. llpaMepom mociaemuero ABIACTCS TOM-
JectBenHoe otobpaskenme G Ha cebs,

Hycrs 3ajana npouseonbuas curnarypa Q. CymiecyBy-
107 K aIreGphHl 9TOM CHIIaTypH? Beerna cymecTByIOT Oj-
HODIEMEHTHHE aJNreGPh, TAK KAaK BO BCAKOM ONHODIEMEHT-
HOM MHOJKECTBE MO:KHO OHpPeJeNnuTh, WPHTOM efHICTBEH-
HEIM  cHocoGoM, Bce omepammm u3 Q. Cymecrayior,
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BOpOYEM, M aare0psl CUTHATYPH €2, HMEIOH{e CKOJIb
yrogro Goabmyiwo dMomHocth. Iloxaskem 5To, mocrpons ast-
reGpsl, B HEKOTOPOM CMBICHE CaMbie CBOGOIHEIE CPeJH BCEX
anTefp CHrHATYDH §; TOUHHIN CMEICI DTOIO BRICKABHIBAHMIA
BCKOpPE BHACHATCA.

BospiyeM npou3BOJbHOE MHOEECTBO X, O KOTOPOM
JHIIb OPeAmOJIOIKAM, UTO OI0 HE IEePeceKaeTcs ¢ MHOKe-
ctRoM cuMBoaoB omepanwit Q. C gpyroit CTOpOHE, Kam-
[0if HyJAbapHOU omepamuy o € Q comocrasum cumMBo O,
MpIYeM BCE HTH CHMBOJIB PA3JIHYHH U He SABIAKTCA dJie-
meutamu Mmuoects X m Q. OupejenuM NOHATHE 4064
(Toanee, Q-crosa) mapm andasurom X. VIMenHO, DileMeHTH
a3 X u saemeHTH 04, w0 & Q;, cUUTAIOTCA CIOBAMM, a 3a-
TeM UIA d1060T0 o &= Q,,, n > 1, B A06HX CI0B Wy, Wy,..-
..., W, BHpa)KeUUe W W, ... W, TaKkKe Oymer cuu-
TATBCA CIOBOM.

Muosrectno Beex Q-cinos mapg aidaBuroM X CleRyOmuM
o6Gpa3oM mpespamiaerca B anrebpy curmatyps . Ecnu
® & Q,, n>1, 10 pesyarraToM UPHMEHEHNA ITOH oIre-
panHE K CJOBAM Wy, Wy, . . ., W, CIATAEM CIOBO W W, . . .
.. 0;,,00; €CIIH JKe ) &= €y, TO DTA HYJbAapHAsH omeparud Pu-
cupyer ciopo U,. llonydenunas ajiredpa HashBaerIcs aa-
2e0poti Q-ca06 Had aargasumomn X. Muoswecrso X eldyiRut
I 9Todl anrebpni cucreMoi 0dpaszyiomux.

OueBapgHO, 4ro axrebpnr Q-c7moB wajg PaBHOMOINIBIMM
anaBuTaMH H30MODPEHHEL.

AnreGpri Q-cioB cs0600HbL B Kiacce Beex anrefp ciur-
HATYPH Q B CIeyioOmeM CMBICHe: 6écaroe omobpadcerue g
mHodcecmea obpasyiowyur X & zobyo areedpy G cuzna-
myps.  Q MO¥CHO npodoaxncumsv, RNPUMOM EOUHCTLEEHHBLM
obpason, 8o zomomopgusma ¢ aazebpu. Q-caose F (X) 8
aqee6py G. B camom perne, o6passl 2JeMeHTOB, OTMedeH-
HHX HYJIbAPHHMHE OOepaluAME, OMPeReJAlTCA OJHO3HAT-
HO B coorBeTcTBHE ¢ (2). Ecan ¢ &= Q,, n > 1, u obpasu
OpH OTOOPasKEHHU ¢ CIOB Wy, W,, . . ., W, Y:Ke oupene-
JieHsl, TO 00PaBoOM CIOBA Wiy . . Wywm CYATAEM DIEMEHT
(w1 9)(w,9) . .. (Wy9)o =G B [OAHOM COOTBETCTBHH G

EnpnacrBeHHOCTH HOCTPOEITHOrO HAMH ToMoMopdIiIsma
negyeT M3 eIWHCTBEHHOCTH BalMCH BCAROTO CJ0BA de-

pes oaeMenTH ajdgasmra X W CHMBOJH HYJNLAaPUBIX oOHe-
pauuit,
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Oteona menepnenno cuaegyer, daro ecau aseebpa G
cueramypu. Q nopoxcdaemes muoxecmeon M, G = {W},
mo eearull saemenm u3 G romsa 6vy 00HUM cnocobom aaiti-
cugaemes 6 sude Q-ca06a om (KOREUROL CUCHIEMBL) ACMEHINGE
us M.

Huace Beex anre6p pamuoli cursarypw § AbIsercs
CTHITKOM INWPOKNM # amopdiisiv obpasosanmeM, IIpasga,
CYINECTBYeT IHeKoTopasi MHTepaTypa, NOCBAMEHHasd TPYO-
HomaaM, T. . MHOSKECTBAM C OJ{HOM NPON3BOALHON OmBap-
noll omepanmeii. Tpymmo yraszath. ommaro, Kakoi-muGo
BOTpOC, KOTOPHH O OB creNn@UIECKUM HMEHHO A
9TOro ciay4ad, H Mb Oy/ieM cMOTPETh Ha CIOBO «TPYIHON /L)
JMIIb KaKk Ha HPOCTOH TepMHH, a He KAR Ha HOHATHE,
KOTOpoOe JMOJKHO OBIO O ¢TaTh NPEIMETOM CaMOCTOS-
TeNbHOro Waydenus. OTMeTns 3jech ke, 9T0 KIAcC BCeXx
anrebp ¢ ny ¢ T 0 i curHaTypoi (Ouepanuu OTCYTCTBYICE)
€CTh HPOCTO RJIACC BCEX MHOGKECTB.

O6HYP0 mPUXOQUTCA PaccMaTpHBATH KIACCH OJHOTHII-
HEX 8Jre6p, YIOBICTBOPAIOMIY HEKOTOPEHM FOMOJIATEIb-
HEIM yeaoBuAM. Yame Bcero »To eaaeTCA CIHEIYIOIMFM
o0paszom. @uxcnpyeM HeKoTopmi aidaBuT, HaIpHMep
CTAHAAPTHHE aTQaBHT Xy, Ly -« Ly« « -
3JIeMEeHTH KOTOPOTO Ha30BeM HeHM 3B e ¢ T H Kl M H. Ecian
w, w — gBa A06HX Q-croBa Hag BTHM aXPaBHTOM, TO
(OPMANBHOE PABEHCTBO

w=w'

HazoBeM Q-moscdecmsom. Ilycts A — nwbaa cucTema
Q-TO/KAECTB, KOHeUHas wiM Oeckomeumas. Hiacc mBeex
anrefp CUTHATYPH ), B KOTOPHX BHIIOJHANTCH BCE TOK-
gectBa W3 A (T. e. Kaykmoe TO;RIECTBO U3 A mocie moi-
CTAHOBKH B Hero BMECTO HEM3BECTHHIX IIOOHX DIEMEHTOB
aHHOH anreGpEH HpeBpamiaeTcs B PABENCTBO, CHpAaBeIH-
BO@ B 9T0l anrebpe), He ABISETCH HYCTHIM — K HEMY 3aBe-
JIOMO TIPDHHAJJIEKAT BCe ONHOIIEMEHTHHIC ajre6punl curua-
TYPH Q. ITOT KIACC HABBIBACTCA MH02006pasuem aurebp
CHATHATYpH Q, ompejensieMbiM TomzaecrBamMu A, u 6yper
samHcHBaTECA depes (Q, A).

OrmernM, 9To KiIace Bcex anre6p curmaTypm  6yner
MHOToOOpasueM, onpefelsAeMEIM NIYCTOH CHCTOMOR TO:K-
AecTB (I TOKZecTBOM ¢ = x). C APYyro# CTOPOHH, KIace
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OFHODIeMeHTHHX airefp »ToH CHIHATYPH TaKyKe ABAA-
eTcA MHOT000PAsUeM; BT0 afCoMomHo avpoxcoernnoe MH020~
o6pasue OUPOTeATCA TOKACCTBOM T = V.

JloBOMBHO CKOPO MH RO/UKHH Oy/ieM BOCIOAB30BATHCH
CHeAYIOMUM BaMeUaHmeM: 6cakas nodaazebpa azebpbl
mHozoob6pasus (Q, A) cama npunadaexrcum k smomy mHO-
2006pasuto. B camoM fene, BCAKOE TOKIECTBO m3 A, BEH-
moJNHAsAch BO Beeit anreGpe, Oyaer cupaBe/iiilBO, B 4acT-
HOCTH, ¥ /i 2IeMEeATOB U3 3afJaHHON momanrebph.

OTMeTEM TaK/Ke, UTO ecaruli snumopdruii obpas as-
2e6pel mHozoob6pasus (Q, A) cam npunadaexcum v amony
MHozo06pasut. B caMoM pmene, mycTh 3ajaH SHEMOPOH3M
¢: GG, rne G —u3 mHOroOGpasusa (Q, A), m mycrs
w, = w, — Tomaecrso u3 A. Ecium B ero 3amHCh BXOMAT
HOWBBOCTIEE &y, ..., T, K eCIH 1y « « oy — TOBHIE
saeMenTH M3 G, me oGsg3aTelIbHO DA3IHMYHEE, TO cymect-

Bylor takme a; =G, i =1, .. o, WO 4, = 4 Tor-

na [wj(al,...,an)]cp—wj(al,...,an), i=1,2 a
T&aK KaRk

Wy (Agy o o vy Qp) = Wy (Agy « o o Gp),
TO M

’

wy (g, .« oy @) = Wy (a1« ¢ oy W),

910 M TpeboBalloch AOKasaTh. B wacrTHOCTH, a.4zebpa, uso-
MopgHas anzebpe GanHozo MH02000paATUS, CAMA NPUHAlae-
HCUM E sMOMY MH02006paA3UN; WHHIMH CJIOBAMH, BCSIKO®
mHOroo6pasme sABIAeTcE aGCTPaRTHHM KJIac
comM axarebnp.
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