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IPEIHICIOBIE FENAKTOPA NEPEBOIA

IlpocTpaBCTBO HEeTEdD G2X ronoxormeeckoro IpOCTpaECTBE X ¢
OTMEYSHHO! TOYKO# — 9TO IPOCTPAHCTBO HENpePHBAHX orodpaxeHuft
orpeara [0, 1] » X, mepeBoxamax ofa KOMLA B OTMEYEHHYD TOY-
Xy. OOmes3BecTHO, WTO0 IPOCTPAHCTBA NeTeNh COCTABIANT B HEKO—
TOPOM CMHCRe IPUBHNOTAPOBAHHME KiacC mpocTpaHCTB, TIABHHM 00-
PASOM HS-38 HAIWYHA B HEUX YMHOXeHHA C DAOM XODOWMX CBORCTB.
Eme Inyume, eci® OPOCTPAHCTBO ABJAGTCA NBYKPATHHM IPOCTDAHCT-
BOM Deresb (T.e. NPOCTPAHCTEOM NeTeXb UDOCTDAHCTEBA HETONB):
TOTNA, HANPEMED, yMHOXeHE® OyleT I'OMOTOIMYECKH KOMMYTATHBHHM.
MoxHO OXMHATH, UTO MHOT'OKpATHHE, 8 TeM 6ojee GeCKOHEYHOKpar—
HHe OPOCTPAHCTBA NeTeNH, CKOXb OH DefIko OHM HE BCTPEYaNACh, ©
TOMOTOIIRYECKOR TOURE SPeHHR ABIADTCA eNBA JH He CAMMME XY IHME
H3 BCeX npocrpaHcTB., TaRWe HpoCTpaHCTBa NeACTBETENBHO OHBANT:
HaOpEMED, IPOCTpaHCTBO Jftzendepra - Mamieiina K(G, rb)c adens~-
poft rpymiof G ¥ mOHM N sBaseTcs (C TOYHOCTED A0 TOMOTOME—
vyeckoh amraanearaocm) 0eCKOHEUHOKPATHHM HPOCTPAHCTBOM NeTeXR.
K(G,n) = 2"K(G,n+N)lpyrot mpmsep: xaaccmjumpynmee mpo-
crparcteo BU deckoueunoft yumrapuoft rpymm U B cEay Teopemu
Borra 0 neprOMEYHOCTH T'OMOTOIMYECKE 3KBEBAJSHTHO CBABHOR KoM—
NOHGHTE CBOETO XBYKpaTHOTO mpocrparcrsa metems o BU, rax
aro BUXZ = Q™ (BUxZ)npr mson N. Tzabuoe XocTORRCTBO
GecKOHeYHOXKPATHHX OPOCTPAHCTB IETeXh COCTOMT B MX POACTBE C
TAK EA3HBAGMHME CISKTDAMH, 8 Yepe3 HuX - ¢ OCOCmeHHHME Teo—
DPHEAME KOT'OMOJOTEE ~ HEHYpeXBHHM LOHATHEM COEpeMeHHOR aaredpa-—
mueckolt romoxormx. Hanpmmep, K(G', n) accomgEpyeTcs ¢ EAACCH-
YecKmME KOTOMOROrEmAME ¢ kosdpmmentamx 3 G, a BU- ¢ xoumu-
nexcEoll K-reopmeft.



Kmura Azemca mOCBAmeEE UDEXN® BCETO “HPoGHeMe pacmosmaBa-
HHA", Kax ysEaTh, OyAeT MM NAHEOE HPOCTDSHCTEO I'OMOTONEIECKH
PKBYBANOHTHO (GECKOHOYHOKDATHOMY OPOCTDAHCTBY nevexst? Hxx sToro,
ORB3HBAGTCA, HYXHO, YTOCH NPOOTPABOTBO OGXAZANO BEXOTODHMH I'0-
MOTOINYECKE MHBADEAHTHHME CTYPYKTYDAMH. ITH CTDPYKTYDH NpenCTan—
14DT ¥ HeCOMHOMHuE caMocroaTenbHHR WHTepec. B wacrHOCTH, oHE
nan? BO3MOXEOOTH oddexTEBHOR mpomeXyps "pacmeTABRHEA": X =§ZY =
-QY- . Jns mpocTpaHCTB 9Ta HpoleAype OUMCAEA B I'X. 2, naA
orodpaxeunn (B HeROTOPHX HYACTHHX CAYUAAX, TAK KAE B OOMBM CAy-
9ge pTa 8aMAva He pemesa) — B r'x. 6. I'zapy 3, NOCBAMEHHYD XO-
EAJESANEE ¥ NONOJNHeHRHD, MOXHO CUNTATH OTCTYIRSHWOM, 8 I'Namy 4 X
5 mooramerH "rpancepy” - omHOMy ®S HamGoXee SADEEX UPOABASHEME
0eOKOHeURORPATHOR meTASBOR CTPYRTYDH: 8eCh NPHBOFUTCA NPHHAN~
axexamee Berrepy M I'oTTimGY OpocToe IOKA3aTEALCTBO 3HAMEHHTOR
ranoress Anamca o F-EyEErope ® onepamwx ¥ » K-reopms. Ocran-
mEecH JBe I'JIAEH, DODBAA B NOCASNHAS, NPeXCTaBLAT coboff coor-
BeTCTBOHHO BPEJIOHE® X DPOIIME,

REETa RamEcaEa B BHCmefl CTemeHE medopmMantHo:, B Hell MHOro pac-
oyxnenrft odmero xapaxTepa, OCTpOT, EDOHENECREX HJX XBameOHHX
PEILTEK,, KOTOPHe HONYAC SAMEHANT NOMHO KYORM XORASATSARCTE (B ja—
xe JOIMyARPOBOR). IT0 HE TONBLRO HE MOMAET, & CROpPee CHOCOGCTEY~
er monmMammw. KHMra fae? PepHO® UpSHCTABRSHEe O IpemMeTre,®, Oe-
8YCIOBHO, 8e OyaeT XOCTATOYHO NIa CORLEEHCTBA umrarexeli. Bozee
aRANEMEIECKOe HW3IOXEHH® TOODAR GOCKOR@YHOKPATHHX OPOCTDPAHCTB
meTexs EMeeTcH B KuEre Bopmssna m Qorra [40], pyocmf mepesmox
xoropoR Bumex B 1977 r, B megaTexrcTse "Mup", m B crarse Mesg
[92], pyccrmft mepesox xotopoft mpEOCSREEEH X NOPEBOXY YHOMAHyTOR
REEr'E Bopmmara & forra. Kpoms Toro, Ea pycorull A3WR DOpSBEeXeH
odsop Hea [96] (rome Hedopmamsmull, XOTH X He OTONL SMONMONAXE~
Eufi, Xax xnNra Axamca), I'R® B IPEAOKSERE NODSBOXTAKA OCBOMAGTCA
paseETEe (PeOHMA WHTGHCHEHOE) TEOD¥E GeCROHEUYHOKPATHHX NPOCT-
PaECTB NeTeNb OT MOMOHTA HANNCAHER 0030D& A0 HACTOMEIOI'O BPOMOHE,

Kemry ¢ yRoBOXLCTEEEM IPOYTYT BCS, KTO XOYeT NOIHAROMHTEOR
G HOBHMM UXOXOTBODHHMH RN8SME COBpeMEHHOR axredpagqeckoff romo-~
AOT'EH .

I.B. 0



9Ta KHETA BO3HHEJNA H3 FeROnft, NMPOYATEHHHX MHOR B IlpEHCTOH-
CKOM MHCTHTYT® BHCHMX Hcchemonaumil BecsHof 1976 r. Ha wrewmax
namaTa Tepmasa Befiza. A pan Bo3MOXHOCTH HOCABTONADETH OPTaHE~-
8aTOPOB 32 IPHAIJANCHAG, I'OCTeODHEMOTBO H 38 TO, YTO OHA 0dec-
NeYEIR MHE TAKYD 3aMevATe’BHYD QYARTOPED, f NOAXEH TARXE IO~
IPOCHTH WIBKMHEHAA Sa SANEPEKYy Ipx HORTOTOBKE ®Toff pyRomacH. Je-
X0 B TOM, YTO B HOCNeJHe® BPEMA B H3IATaeMOf TEOPHHE OHI KOCTHIr~—
HYT onlpexeleEHHE mporpecc, X g BOCHOAB3OBAJNCA BO3MOXHOCTED CEA-
8a8Th 06 9TOM HECEOXBKO CNOB. Kpome TOro, NOABMAWCH H IPyIr'Ee
HCTOYHREH, B YACTHOCTH padoTH [96] ¢ [99] MOXHO DOKOMEHIIOBATH
KaK 0COGBHHO IOJOSHHe ONWTHHM TONONOraM, X8XANIEM OSHAKOMETHCH
¢ XOCTHIHYTHMH pesyxbrataMe. Sl crapaZcs, ONHAKO, JaTh Goxee
SABMOHTADEOS E3NOXCHE®, KOTOPOS, KAK A HANEeDCh, MOXeT NDenoAATh
OCHOBHN® HJIO HACTONBKO G83GOAGSHEHHO, HACKOXBKO TO BOIMOKHO.
B sTOM MHE OYeHb CHPCOGCTBOBANE NPHHCTOHOKME CAyNATEIHW: qaM
. GONKE® A H3HCEEBAX BOSMOXHOCTeR ONYCKATH TOXHNYSCKEe HOXPOSHO-
OTH, TeM (oZee XOBOABHNMA OHE BHIASfe . EcXx Tak pearspoBaxm
SQERAJOHHHO TONOJOI'H, TO MOXHO HAJ8ATHCSA, 9YTO EAMNHADMEM BTH
ROKIMM DOCAYZAT NPHATHHM BPeNOHKOM B KN6H, DASBEBAGMHE B TEKY-
mefl xETepaType.

i dmaromaper Jix. 1. Mso, B. Xx. Cammepcony & C.B. Ipwmmm,
HPOYMTARIMM OepEHR BAPHABT BTOR KHAI'H (JACTHYHO AN LOXHEOM);
HX 3aMeYSHEA OKA38IMCH BEChMa NoXe3HuMH, He cTOMT roBODHTH, TTO
38 PCe HMMCINMECH B KHATe OCTPOTH OTBeTCTBEHHOCTH HEOY & CaM.

Ix. &. Agawo




Tnapa 1

ITPENBAPVTEILAHE CBEINEHWA
M UCTOPUA BOIPOCA

§ 1.1, Beenerue

fl HaUHY 9Ty BBONHYD I'JABY C HEeCKOJBKEX ECTOPHYOCKNX 3aMe-
vaHult ¥ pama oBeflenuft odmero xapakrepa. CnemmanmcTaM OHE XOpo-
WO M3PEOTHH, 8 HeCHONUMANHCTAM NOJXKHH KATH BOSMOXHOCTSH HPOJBHA-—
HYTHCA B YTEHHM 9THX 3alMCOK TAEK JAJNERO, KAK OHH Hoxexant.d 06—
PHCYD B OOMEX Weprax TDPH pasfiesNa I'OMOTOIMYECKOf TOHMONOTMHM:

(4) E3yuenme GeCKOHEWHOKDATHHX IPOCTPAHCTB IIETONE;
(i) mayuenwe cTalMABHOR TeOpHH roMoTommit MPE MOMOHM
CHIeXTPOB;

({{L) msyuenrme o6oOmemHuMX Teopuft TomoXormlt ¥ KOTOMONOTHf,
fl momuTanCh TAKEE DASHACHETE OYeHb TECHHE BSAEMOCRASH MEXIY HTH-
ME TpeMi OOXACTAMH. B 3axmuYeHHe OyAeT UDEBeJEHA I'pydas KARCCH-
furangs, ®ax 0030D MPOOTPAHCTB, O KOTOPDHX B HACTOAWGS BpeMA K-
BeCTHO, UTO OHR APNANTCA GECROHOYHOKPATHHME IPOCTDAECTBAME I8~-
TOUb. '

§ 1,2, [pocrpaHcTBa NeTeN®

B pToM naparpade Mu IOSHAKOMHMCA C OPOCTPAHCTBAME NOTENS.
Tycrs X - mpocTpercTBO ¢ OTMeweHHOR TOWROR X, . Hom mpocTpar-
crooM nerexp S2X M OyneM mOHMMATE GYHRIMOHANBHOE MpOCTPAHCTBO

(1,0,4)
(X, x,, x,)



nempepusHx orodpamenmit : ] =+~ X  emmmunoro marepmara | =
={0,{] » mpocrpencreo X, mepesonmmwx 0 » @, ¥ I B X,. 3a-
Janm¥M Ha 2TOM OPOCTpaHoTBE xonmaxmo—o-rxpnryn ronoaorxm- ecym
HYEHA OTMOYEHHAS TOURA, MH OPUHVWMAEM 38 Hee HOCTONHHOe orodpa-
xeume W, B YOWXy X, . DyHruEz W6 RX HasupapTea neTAMME
B mpocTpaHCTBe XK.

B sroM Mecte HEOOCXONMMO XaTh HOTOPHYECKMe NOACHeHHA. Bo-
NepBX, YNOMAHEM XOPOWO ESBECTHY® padory Mopca [111]. B meft
Mopc paccMOTDes PUMEHOBO MHOr0o0pa3me M, cramem cmasmoe; ero
EHTEDPeCOBANO MHOXECTBO IeofiesHYeckux B . M, Bemymmx =3 TouxW
P s rouxy (. OH ofHADYXEI CBASH MEXLy STEM MHORECTBOM I'SO-
JeSHYeCKEX ¥ TONOXOrmefl mpocTpasctBa Bcex myref w3 P B3 Q;
OOX DpOCTPAaHOTBOM myTeft MH moHmMaeM JYHKOMOHANBHOS IPOCTPAHCTBO

(1,0, 0)
(M,P,Q)

HeOpepHBHHX OTodpaxeHmlt ). [—+M, nepesopamex 0 B P w1
B Q. I'omoTommyeckmit THI 9TOr0 HPOCTPEECTBA HE SABHCHT OT TO~
ek P 1 Q, rax uro omo SKBHBANEHTHO UPOCTPARCTEY SeM. Ha-
npeMep, BoskMeM B xavectse M cdepy S ¢ oouumoll pmmamoBoft
CTPyRTypofl; B BTOM CIyYse BCe IeOJeSHUecKHe, Bemymde us P » Q,
xopomo E3BeCTHH. (A MMeEHO, W3 P B @ wmoxno momacts mo Kpar-
ugitme®t reonesmueckolt, craxeMm xmard  §; HO, HAYAB JIBHTATHCA B
TOM X¢ HAUDABJGHMY ¥ He OCTAHOBHENECH, KOTHA yX8 MOXHO OHNO OC—
TaHOBHTBCH, MoxHO momacTk B (@ mo reomesmueckolt nmmm 2nE + 9;
HAUEHAA JBETBTHCA B OPOTABONONOXHOM HANPBEBJOHHH, MH IOJNYyIrM
reozesw9ecKEe XmmEH 2nk-@.) 3roro BHomie XparEno Mopey maa
BUTHCJOHEA TOMOOTIeCKEX TPymH H (SP.S ) mpocTpaHCTBA NeTeNB
RS™ TipoBopia cBOE@ paccyxrende B TIPOTHBONO JOXHOM HAIpABNe-
HHE, OH noxaaan, TT0 6CIR BIATH Clepy S =~ K 3ajaTH BA Heft mD-
6yD Ipyryn pEMAHOBYD CTPYRTYPY, TO BCeé paBHO HaffmeTcs 6eCKo-
HOUHO MHOTO I'eONe3WYecKEX, cosmmuamupx P ¢ Q.

Bo-BTODHX, EMeOTCA XOPOmO ESPeCTHad padota Ceppa [129] .
B reft Cepp o6o6mma reopeMy o cymec'rsoaarmn 6ecxonevmoro MHOXS—
crBa reomeamieckEx w3 P B Q, samemws cfepy S mponsSBoAb-
HEM DPEMARHOBHM MHOT'OOGDASEEM, T'OMOJIOIEE KOTOPOr0 OTJMYHH OT Io-
MOJOTER TOUKE, NpugYeM 9TOT DE3YALTAT — JANEL ONHO N3 32MeNATeNb~
HuX mocTExeHMft sroit pacOTH Ceppa ¥, BO3MOXHO, HEKOTODHE NPYTHS
Jaxe Colee BAXHH; & EMeD B BRIy Lpexie BCeroc pasBHETHE CeppoM
METOIH.

2-1



Uroln ayume pa3odpaThCA B CTPOGHEE NPOCTPAHCTBA meTerh SaXs
Cepp BBeaM HPOCTPAHCTBO IyTel

1,0
EX=(X,x,)

T.e. NPOCTPAHCTBO HenpepuBHux orodpexenmht 4: I X, mepesoma-
nmx 0 B %, . Opocrpancreo EX crarumaemo, HO oHO aBamerca
BaXHHM TpoMeXyTOdHEM 3peHoM Mexny S2X ® X. Cepp ompemesmx
HeOpepHBHOEe OTOOpaxeHHe

p: EX—->X

Gopmy nolt f)(f) = £({), r.e. orospamerme p orHocHT RammoMy my-
TH er0 KORerl. OH IOKA3aJX, YTO 3TO OTOSpAXEeHHe odnagaet cpoft-
CTBOM HAKpHBammell roMOTONHE nad oroSpameHmil KyGoB; Teneph MH Ha-
axgaaeu TarEe OTOOpaxXeHHA paccloeHusmMA B cmucie Ceppa. Cuoft

:Jco €CTh B TOYHOCTH OPOCTPAHCTBO IETEJNH G2 X . Hrax, mmeerca
paccloeHue Cgppa

RX -+ EX B X.

) (3necy CTOMT crenarh MaieHBKOe 3aMevaHHe 00 OGOSHAYGHHAX,
M3 wyecrBa HCTOPHYSCKOR CIpaBelMBOCTE A CIGAYD OC03HAYOHHAM
Ceppa, KOTOpPH BCHOANB30BaXN GYKBY E. Omsaxo suorze Teneps ymno—
rpedamor ocoskavenme PX, mpomsmoms ero or aurmmftckoro Tepmmma
Pa&h—spo&ce 2)

llocTpoeHus Tagoro poxa olnaxapT Goabmof moTeHIMANBLHOR oG-
MHOCTED; OTHPABAAACE OT Hux, Bypdak# DORAS&A BOOCAGRCTBHA, YTO
mdoe Hempepusmoe orodpazenke £: X Y MoxHO SaMeHHTE paccioe-
HHem B cuucie Ceppa. JUIA BTOTO ZOCTATOUHO BAMGHHTE X HOKOTO-
PHM ADYTEM IPOCTPAHCTBOM, KOTOPO® €My IOMOTOHNHYGCKM SKBHBANEHT-—
HO, 8 OPOCTPAHCTBO ¥ MOXHO HE MGHATH.

Cepp DORA3AN TaK®e, YTO B aToft CETyamam xopomo padoraer
ammapaT COeKTpaJBHHX HoclenomarexbHocTeft Jepe. Hcmoab3omanue
CIHEeKTPaJBHHX DOCHEEXOBATENBHOCTER B TOMOJOI'MYOCKHEX BHYACICHRAX
IpERano MsronaM Ceppa GONBIYD TOXHEYSCKYD MOmb, B OHE OKA3AMACH
OYeEr yCHemHHMW; eCXE XoGaBETH K HTOMYy, 4TO padora Ceppa oueHp
9JNeraHTHA B ACHO A3JOXSHA, TO He GyIeT YEWBETENLHO, YTO €r'0 Me-~
TOOH NproCpe/M NEPOKYD HONYJASPHOCTS.

llpexge 4YeM DOpofONEaTH, HANOMED eme o0 ONHOM NaBHO
m3BecTHOM (iynmamentasbEoM dakre, [loxanyfi, camoe mepeoe, 9TO
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GOmMANECTH IO TEOPEH roMoTonrft ysHanT 0 HPOCTPAHCTEAX HETENE, -
9T0 TO, YTO OHH HO3BOJADT MARUNYNEPOBATH I'OMOTONKYSCKMME IDyn-
DEM¥, CXBErad EX H3 OXNHOR PA3MeDHOCTH B IPYTYD. A EMEHHO,

® (6eX) =% (X).

dror msoMoppuaM MoxHO obodmmrh. Iiycts W - eme omHo mpo-
CTPAHCTBO C OTMeueHHOR Toukof w, . Torma orodpaxeHss

I
$:wW—~X
B3aHMHO OXHOSHAYHO COOTBETCTEYDT OTOCpAXSHEMAM
g: WxI =X,

NpAYEM 8TO0 COOTBETCTBHEE OCYMEeCTBJIAETCA IO IpaBHIY

(4w)(t) = g(w,{c) (weW, tel).

[pupnexad OTMOYOHHH® TOURE, MH EAXOIWM, YTO OTOSDAXOHMNA

{: W, w, =~ RX, w,

B3aPMHO ORHOBHAYHO COOTBETCTBYNT OTOOPBMM
g: ZW, 6, ~ X, x,.

3mecs wepes ﬁW 0608Ha4eR0 JARTOPIPOCTDPAHCTEO, NOXYISHHOS

us WxI oroxpecrsresmem nommpocrpercrea (Wx0) U (w, xI)U(Wxf)

B OfHy TOUKY, ROTOpaf CTSHOBHTCA OTMeueHHOR TouxoR 6, B LW.

910 faKRTOPIPOCTPAHCTBO HA3HBAGTCA NpwBefeHHoR Hagcrpofivof Hax

W; uacro ee oGo3uaganr wepes SW.
Tar WXy WHAYE, HSPEeXOoNA K I'OMOTONMYECKEM KARcCaM, MH NOXy—

uBAeM eCTEeCTBeHHO® B3AEMHO ONHO3HAYHOS COOTBeTCTBEE

(t.2.4) [w,2x] — [Ew,X].

Smechk uepes [U.V] 060SHAYCHO MHONECTBO T'OMOTOMEYECKHX KAACCOB
orodpaxermt w3 U BV, mpmuem xak oToOpaxesEA, TAK M I'OMOTO—
N COXDAHANT OTMGYEHHHE TOURH.

2-2
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B Hanw gEM, YTOCH BHPa3HTEL BCE BTO, roaolrn, wro PyHKRTOPH
LS CONPAREHH, ITA TOMAHOJOIHA ABIASTCHA OFHOCHTEALHO HE~
xasHeft; oma mpmuanxexnt Kany [75] .

B wacrHocTE, 2328 MOXHO NPHEHATH $aKTOPIPOCTPAaHCTBO

"
I"/9I™, rre I" - exmorumn xy6 » R™, a 91" - ero rpe-
BEna. Torya

EW=1"xI/(I"x 0)U@EI™xI)U(I"x4) = I"™*Y/a1™*,
N Hame BB&MO OJIH63HB‘!BOO COOTBETCTBHE OpeBpamaeTos B MSOMOD—
i)t

(1.2.2) ®, (X)) =% _  (X).

KoHeuHO, Hy®HO eme OCBACHHTE, B8aYeM TONOJAOraM TpedyeTcs
CHBAT'ATh PASMEPHOCTH I'OMOTOIMYECKHX I'DyIl; 9T0 — TeMa CASAYDES-
r0 maparpada.

{

§ 1,3. CradunpBas TeOpHSA ToMoTONHR

B arom naparpade a pacckaxy O CTauMibHEOR TeopMM roMoToumft
H O GHEeRTpax.

Tomosor# npoBouAT ¢yHIAMEHTANLEO® DASIHYES MEXIY CTaCHILRH-
ME H HOCTACHNBHHME SABIGHHAMW; sBJeHHe HA3HBAGTCA CTACHABHHM, 6C-
AN OHO NMpOABAAETCA B JIOOK M JoGof mocTaTodHo Goarmoft pasmep—
HOCTE, IDH BTOM,II0 CYMECTBY, H® 38BECA OT PA3MePHOCTH. KOHCTDyR-
mEeft, H3MeRAOmeR pasMEPHOCTH, OCHYHO ABAAETCA HAACTpofira. Hampm-
Mep, B TEODHH I'OMOJOrHfl CnpaBeJ/MBO PABEECTBO

B wm) =H  (2w;n),

ned
roe H odosnaueer mpmeezennHe romonors®. Ho ropasmo xydme sToT
IPEENEI ITPOCASXEBAETCH B TEODAM roMoromEll, rje OH BOCXONHT K pa-
Gore &pefinenrans [59]. Ham mocrarowso, wrodw W x X owm mocra-
TOYHO XOPOmMMA HpocrpaEcTBamy, Hampumep CW-xommrercamm. Torma
HancTpofika 3aNaer oTOGpAXEHHe

z: [w,x] = [Zw, ZX],

H EMEeT MecTO CIeIyDmad XOopomo H3BeCTHaA Teopema.



TEOPEMA X.3.1I. pennojoxuMm, 4TO ROMIIIOKC X (n—‘l)-canaen,
a xomnaeRc W mEMeeT pasMepHocTs ol; TOTZA OTOOpaXeHwe

£ [w,x] — [Zw, £X]

memopiHo 1mpu ol £2n-1 ® aaseTcA BIAWMHO ONHOSHAWHMM COOT-
ne'rcrnneu mpu o $2n-2.

NomxonAmaM KCTOYHMKOM IVIA M3y4eHMmd 9Toit TeopeMd ABILETCA
wamra (1357, (ocodemo ¢. §90).

Ypo0H MOKG3aTH ee, 3aMeHANT CTOANee COPapa MHOXeCTEO
[ZW, ZX] wuoxecTeom UN,QEX] OpE NOMOmEA E3oMopfuaMa
(1.2.1). HoxyusMd CHeAYNMYD KOMMYTATHBHYD RNATDAMMY :

W, x] —&—+ [zw,EX]

N |=

[W, 25X]

3mecs L, 0Go3RAvAeT OTOOpAXEHKE, WHIYIWPOBAHHOE OTOCpaxeHHeM i,
a < X > REXecrs oroSpaxenne, cooTBETCTBYDLEe NPH H30-
mopfuame (I.2.T) tommecrenHoMy orodpaxenmn 1: LXK —* LX.
9ra gAEarpaMMa CBOXHT AOKASHBAEMYD TEODeMy K H3YYeHAD IPOCTpAH-
orBa nerems G2LX N CBASH STOr0 NPOCTPAHCTBA ¢ NPOCTDPAHCTBOM
X ; o70 xe OTHOCHTCA B K XPYTWM TeOoDeMaM TEODHH RAJCTPOSK.

Ha camMoM Kexe ESYYeHFe IPOCTDAHCTB METENH OKA38IOCH CAMHM
OAOKOTBOPHHM METONOM B Teop¥¥ romorommt. Hxefmcy [73] mnoos
SaMEHHNTE HOBOABEO Goxbmoe JYHRIMOHANBHOE IPOCTDARCTBO RS aam
KTOTOTHNM KOMIIEKCOM, HACTOJBEO MATHM, YTO MOXHO XODONO NOEATE
ero CTPYKTYPY; A OVAY HaSHBaTh ero Moxeirn Jxefuca s RS™
370 OpEBENO ero K HOBHM MHTEDOCHHM DesyABTaTaM O HAXCTDORKE.
Borr m CamemscoH [44] BHYHC/GIXE TOMOJOTEN BHATHTEXBHOTO wean
UPOGTPAECTB HeTeXh, B TOM WHCIe DDOCTDAHCTEA NeTeXd (S tv

vS™*v ...vS"*) Gyrera cdep. OCHOBHPAACH Fa BTEX BHTHC-
romAx, XaAToRy [63] ymamocs smammremsmo :}Pozmmucs B Hayue-
HEM TOMOTONEYeCEoro Tvna mpocrpamcrea S2(STtvSTiv... vS %),
3TO IPEBENO K HOBHM DOSYJNbTATSM B TEODHE TOMOTOMEM.
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BepHeMca K odmeMmy ciaydan. MCmoxp3ys o00SEAYEHEA TEopeMH
1.3.1, Ba3opeM MOMOTONMYECKYD KIACCHPUKBIMOHHYR SalavYy HAXOXEE~—
uma smozecrsa | W, X] credwmmott, ecmn ol $2n-2, rax gro
EMEeM B TOYHOCTH TAKYD X8 3amavdy s [EW, ZKJ. m[ZtW,Z'X]
7 IAA BCeX BHCHEX pasmepHocrefi, 3To MOXHO 0GOCHMTH, OKA38B, UTO
cradribHAS TeopmAa romorormmlt -~ §TO WacTh TEODEWM romoromult, msy-
Yapmas. ABNEHUA, CTACKAbHHE B OIXCAHHOM RHNE MHTYHTHEHOM CMHCIS.

Yrodu ydemuTh CRENTHKOB B pasymMHooTe sToft Teopwm, TpedoBa—
XOCh OPOREeMOHCTPEPOBAThH Cojepmamgeca B Hefl MHTepecHHe TeopeMH,
Xopomef#i persamoR mIA CTAGHABHOX TEODHHM IOMOTOIME HNOCIYXANA IO~
ABWBIAACH MOCTATOYHO PaHO APOfCTROHHOCTH Cuenmepa - Yaftirxema
[![37, 1343 . [permonoxmM, 9TO HAM JNAHO XOpomee IPOCTPAHCTBO X
CKaxeM KOHOUHHE KOMIReRC, ¥ 4UTO MH JBCCMATPHBAEM HeNaToJ]OIMYe-
ckoe BIOXeHEe NpocTpaHcTEa X B cepy S"’. T.e. TAKOE BJOXe-
HEe, mpm koropou momoxmerwe ‘GX mpoorpencrsa X B S"'Jxecboma-
OHOHHO DeTPATHDYeTCA HA HeKOTOpHfl ROHew:nft Kommzexc Y ¥, 00-
parro, €Y nefopmammomno perpermpyercs ma X, TOrka, OOIACHO
TeopeMe RKBORCTBEHHOCTE ANGRCAHNEPA, I'OMOJOIHE B XOTOMONOTHH
ROMINORCA Y ONDOXOAADTCA KOMILIEKCOM X ¥ HE BaBECAT OF BJCKe—
ms X 35 S™ C npyroft cropon, dyHASMeRTaibEas Ipyuua 'E‘(Y)
He OmpezeffeTcA MPOCTDAHCTEOM X W SABECET OT BAORGHHA; JOCTa-
rouEO paccMorpers X =S, fu=J (RracomvecrEe ysmi).

BOSHHEA®T PONDOC: B KRO% MEpe HNPOCTPARCTBO Y ONDONOAACTCH
mpocTpancTBOM X7 OmasuBaeTcs, wro X oNpepenseT OtacARHHA
TOMOTOONYEORRE THI IPOCTPAHCTBA Y. 3nmech Mu moOXpASyMeRaeM, WTO
mpocTpeHcTEA Y ¥ Z UMODT OZWHAROBHR CTACRXBHLA IOMOTONHYECKER
TED, 6CAM IpN HeROTODOM LeXOM Mt mpoorpanctsa L Y & L Z
TOMOTONAY6CRA SKBMBANORTHH., VHHMH CHOBAMN, MOXHO ONDOReNHMTE HO-
ByD RaTeropmn, cradm. T'OMOTOIMYECKYD KaTeropub CneHbepa -
Yaftrxena {136, 138 |, odsextamm, KOTOPOR CAVEAT ROHETHH® KOMI-
NeRCH, 2 MHOXGCTBO MODINSMOB {Y, Z} ONpENE RABTCR KK MHOXS—
CTBO CTACHIBHMX T'OMOTONEYECKHX EAACCOB OToOpaxemmf 8 Y B 4,
T.6. KAK

im [E™Y, £7Z].

L 3 L)
Corzaceo reopeme 1.3.1, sTOT Ipemea HOCTMIaeTCA; 6CIE OH KOMI-
zexc Y EHe ONX moHoWHoMepHuM, 5TO ompefexemde Miomecrsa { Y, Z )
He rommmoch GH. MH MoxeM crasaTh Teneph, YTO ROMIIeRCH I ® Z
MMBDT OIMHAKOBHR CTACHIBHHE TOMOTOIMNecKE?! THO B TOYHOCTE TOrHA,
ROrfia OHR SRBHBAJEHTHH B CTACEABLHOR roMoTomEyeckoft xkaTeropws.
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Teneps BONPOC O BIOXOHHAX B ofepy S = MOXHO DEWHTH GoNee
ABHO, CKa3aB, 4To Y SABECAT OT X depe3 MOCPONCTBO KOHTpaBa—
peantroro gyrkropa D = D . 3ror gymxrop D =D, npmiumser sua-
YeHHA B CTaCUJBHOA IOMOTONEYECKOR KaTeropnw Cuexrepa - YaliTxena;
OH ompeneseH Ha NoiHoft momgRaTeropmM aTof KaTeropWM, TIOCKOJEKY
38H8€TCS Ha BOeX 0GBOKTAX X, MOMYCKAWIVX BIOKSHAA B S , I H3
BCeX MOpIH3Max KaTeropEM, CRASHBADIAX TaKAe OOBEKTH X. Crens-
ep ¥ Yafitxen Ha3uBANT KOMIUIEKC DnX N-nBofiCTREHHHM KOMILJIEK-
ey X.

Berope, omHAKO, OGHADYXHJIOCH, YTO CTACHILHAA TOMOTOIMYECKSd
KATer'OpHA, NOcTpooHHasa CueHnepoMm ¥ YailTxemom, comepmuT HexOCTa—
TOYHO® JAA HEKOTODHX LeAeft KOJMYeCTEO 0GHEKTOB (Laxe ecim ocxa—
0BT IpejNoJIOXeHANe O KOHOWHOOTH KOMINIOKCOB). fpkuft mpmMep Taro#t
cETyamm mocrapuna pacora Toma o KodopmEsmax [I5I ] . Tom cmex
H3y4eHHe I'pYIl KOCODNM3MOB K H3YJeHMM HeKOTODHX CTROWABHHX I'O-
MOTONMYECKAX I'pyId:

imw_ (MO(n), {timw  (MSOR®)) = r.x

n+t

3pecs MO(n), MSO(n)x r.x. - mpocrpancrea, nocrpoemé ToMoM

H OCuYHO HaSHBaeMie KoMmiiekcamu Toma; mpeneH tm. onpezene—
mH, mocxoibky mpocrpancrsa MO(r), MSO(n) & *ox. ompene-
JUTOTCSA BMECTE C OTOOpaXeHMAMA

ZMO(r) = MO(n+1), EMSO(n) =~ MSO(r+1) & r.x.

MEJIHOD IeDEHM BHCKa3ax MHCHb (cM. [104] , ocofenno c. 51I-512),
YTO HOJOXEHMe JIeA 3HAYATEeNHHO LPOSACHHNIOCH OH, ecxu OH YHANOCH
HalTH RATETOPHD, B KOTOpoli EMEOTO HOCHeNOBATEABHOCTH HPOCTPAHCTD
MO (r)uomio 6uno 6u pacomarpupats emmEut oosexr MO, ammporcm-
mapyesit eroff mociaegopaTeALHOCTED, M KOTOpAA BRIDYANA OH aHANO-—
raamie ofsexts MSO n r.n. Ho Taxoft momxom oux yxe m3Becren
[8f, 82]. lna mamx meme® noxxomur cmekrp E - nocremosarexs-
HOCTH OPOCTPAHCTB E (c ormeueHHO# Touroft), BameNeHHHX OFOSpa~
xemmai € ¢ LE E'M1 Hanpmvep, npocrparctsa MO(n) ¢
0TOGpaRe HHAMHA EMO(n) — MO(n+{) cocrarnaor cnexTp ~ cmeRTD
Towa MO. Amagormamo o6cromr memo mma MSO. Ipyroft mpamep:
paccemorpem CW-romiurexc X ¢ ormeuermof Toukoft; ero namcTpO~
eunuft cnexrp onpeneme'rca KaK CIeKTpP, y ROTOporo h~e mpo~-
CTDSHCTBO €CTh ) 24id X, a oroSpamenmaME ABIANTCH TOXIECTBEHHHe

orospaxerua 5 (LX) = 2"“}(.
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9TOT cOexTp MH OyneM o00SHAYATH Yepes E”X. Xorenocr OH
CRA38TH, YTO 9T8 KOHCTPYKLEA OfpenenfeT GyHrrop L.  mxs CW-
KOMILIEKCOB B cnexrpu. Komewwo, mma eroft mexw (® maa Mmprmx mpy-
rEx nenelt) HaM HYXHO BBeCTH KATeTOpik CHeKTpoB. Jam sToro oora-—
A0CH OPABIJIBHO ONPeNeNATH OTo0pAXOHHE CIOKTDa B CHOKTD, YTO Ha-
TANKEBASTCA Ha HeCONbINe TeXHNYECKWe TDYMHOCTE. B HACTommee BpeMs
oCmeNPE3AOHO, YTO HamloJNee YROOHH /A cTalHiabHOR TeopEm romoro-
maft ReTeropws CHEKTpOB, mocTpoeH:as Bopmmarow [34, 35, 36, 153],
¥ HAKOTOPHe Ipyr¥e KaTeropw#, koropue of skpeBaieHTHH. A momy~
TaNCA JATH 0 BO3MOXHOCTH SAGMEHTADHOS omMucaHwe 3Toft KaTeropmm
B crarse [9] (oM. B cooGemnoct c. 131-146). 3mech A HpEBeNy
ClexynuKe K3BIEUSHHEA E8 3TOR padoTH.

({) HOox CW-~cnexTpom mOHmMAaeTCA CIEKTP, B KOTODOM Kaxuoe
mpoorparcreo E  asareron CWe-gommmercom (¢ ormeuenmoft Touxoft),
a Kaxuoe O'rOOpaxemle e EE —~E +( OCYTECTBIAGT BAONEHHe ZE,
3 E,,, B rxasecrse HOXROMITTSKCA . arn CW-coerrp: MoxHo npn-—
HATE aa oo-sexru Hy=HOR KATEropwH.

(i) E ecTs JyHKTOP; A /OSOT0 KOHeTHOMEDHOT'O KOMIIJIOK-~
ca X »Tor QYHRTOD MHIyLNDYeT B3AEMHO OXNHOSHAUHOS COOTBOTCTBEE

Lim [2°X, 2%Y] =~ [£7X, Z7Y].

n ~» to

(3mecs [E X,Z Y} 0603REYAET MHORECTBO TOMOTOIMEUECKEX KAAC-
008 orodpaxennit B rareropmr CW-cnerrpos. )

(iii) Kareropma CW-cnexrpoB ycrpoesa Tarmm o6pasoM, 4TO
B Heft OCYMECTBAMH BCE@ KOHCTDYKIMW, KOTOPHME OGHUHO NPOEBBONATCA
nax CW-rommnercamm.

( iv) Kareropma CW-cmexTpoB MoEeT OuTH npr XeNeHWH CHens-
Ba rpeaynpoBarnofi. liycts B ~ CHERTD; WSMeHAR HHNORCH, MOXHO IO—
ZYYNTE ¥3 HEro HOBHA CIEKTD; HANDAMeD, MOXHO ompexemnTs cumexrp F
pesercreou [ = E | 4+ Torxa orodpaeumen crememz I nsEs G
Oymer oéuamoe orodpaxerme (crememk 0) us F B G. Odosnawum
Yepes ,Y],,, MHOXOCTBO T'OMOTONMYECKAX RI&CCOB OTOOpameHRR cre-
mem s X B Y.

JTOr0 MOCTATOMHO, YTOOH NMOHATE CYMECTEBO AeNA. Baxgo s
3HATH, WTO CYMECTEYeT XOpOmAS RATETOPHA CIBKTDOB, X yM8TH ODOAB~
aATh ra6ROCTh IpH OIMCSHAX meTansft KORCTPYRumE. B neficTBETOMBHO-
OTH HMEDTCH DaSNMYHHE CINOCOOH ee AOTANESAIHME; BCe OHM NPEBONAT K
ZOCTATOMHO XODOUHMM KATErO[MAM, HO B KOHKDSTHHX CHTYSIEAX OJHA

MOXeT OKASATHCA hpemuourmreasHof ppyroRf. flosroMy ocraBmM 3a Co-
6oft mpaeo BHGOpa.
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Ha 8TOM MH 38KOHYMM HAN SKCKYPC B CTACHABHYD I'OMOTOMEYEC-
KyD TEOPHD W B TeODHMD CHEXTDOB; MH IOTOBH Teneph K TOMY, YTOCH
BeDHYTHCA HA3aX, K ITPOCTPAHCTBAM NeTelD.

4, PecKoHe THOKDATHH! TpPAHCTRA NETeNsh

B srom maperpade My NOSHAKOMEMCA C GOCKOEOYNOKDATHHMH IDO-—
CTPEHCTBAME NETeNs.

TlpoCTPAHCTBO NMeTeNs Jyume OCHKHOBEHHOTO NPOCTPANCTBA; HE
BOARO® MPOCTPSHCTBO IOMOTOIMYECKM SKBEBANEHTHO OPOCTPAHCTEY He-
res». HampEmep, He BOAROS MPOCTPAHCTEO ABAAeTCA H-mpoorpeEcT—
BOM,. 8 NPOCTPAHOTBO HeTeN b MM ABAAETCA. HamoMEmn, ¥TO NpOCTPaR—
ctBo X nasHBaerca  H-TpOCTDAHCTBOM, €CHE B HeM 3aMIaHO YMHO-
XOHHE

\ /u,;XxX-o-X,

YROBJETEOPAOMEE HANNEXANMM SKCHOMAM, JRBEBAXOHTHHM 0GPasSOM, MOX-
HO OpeNNoZaraTh, WTo XAA kaxgoro W Ha MHOXeoTBe " X] sana-
HO YMHOXSEMe, IDEYEM 5TO JMHONOHM® 6CTECTBERHO OTHOCHTNHHO W,
MmHEMaxpHOS TPECOBAHE® K BTOMY YMHOXSHHD SaKMNUAETCA B TOM, YTO~
OH TOCTOMHHOE oToSpaxeRrze B3 W B OTMEWGHHYD TOUKy X OHXO
emEHAnefl; 8T0 SKBHBANEHTHO TPEGOBAHED, YTOOH OTMENMGHHAA TOYRA
B X Ouma (C TOYHOCTHD 0 TOMOTOIME) ONNHMUSR YMHOXSHHSA Mo
(OpennmoRarsercs, WTo 0TOCPARGHEA M OMOTONMN COXPAHRNT OTMOYSH-
BEYyD TOYKY.)

Ipocrpancrso nerexs X = 2, ouemmuno, mmaserca H-mpo-
cTpaMcrBoM. B camou Xexe, ywmoxemme M S2Y *QQY — RY
MOXHO B8fATH ABHOR dopumyxnof.

w'(2t), ecm 0$ts{/2,
(o, 0" () =
W (2t-1),ecm {/25t 54,

TarmM 06pa3oM, NPOR3PEROHNE KBYX DOTeAs €CTh TAKAR NOTAA, NAA
roTopoft roUKa 38 mgsyn IONOBEHY BpeMeHN mnpoderaet ¢ YXBoeHHof
CKOPOCTED MEeTMD (), 8 38 BTOPYD NOXOENRYy ~ HETAD w’. C xpy-
Tok Cropoms, 2aweran sioxectso [W, QRY'| seomecreon Ew Y]
W, 9TO SKBEBANEGHTHO, (ymmamenrTaisHoR r_pymloﬂ $ynxmuorammEOro

3-1
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(W. w,)
(Y, y,) :

M B, 9o W [W QYJ ecTs YHKTOp ®3 NPOCTPAHCTB B TPyIIH,

Hountne H-mpocrparcrsa socxomur x Ceppy [129] , mudpanue-
ro oyrey H, wroos ormermTr Exasx Xonde (Hop{ ) B Tomoxormo
rpynn JIm. Ceituac H-npocrpancTsaM mocpsmeRo Gonboe KOAWYECTBO
nySamkangt. 3aMevyaHEe, 4YT0 ODPOCTPAHCTBO NMOTEXb 60Th H-—upocrpau-
CTBO, TBKXe IpHHaAXexHT Coppy.

Tyors X - mexoropoe H-mpocrpancreo. Ymmomenue m:X*xX—+X
H0SBONAET ONpefIe MTs NpouaBenenme HOHTDATHHA KAACCOB TOMOXOTHR
s H,(X) [44]. 9ra mymrmnmmarisnan crpyrrypa CAYRET RIOOM X
nommam TOMOJIOTH! TaKIX H—npoc'rpancrn,uax RS 1 RSV
vS™v..vS"*).A menno, H L(S28 ")ecrs cpodomsas axredpa (max
Z ) c omiof odpasywuef crenesm ho-1; amaxorwmo H. L(S2(8" v
vS™v. vS “')) -onodom{an axreépa (Han Z) ¢ oGpasyomwna creneseft

‘-i n- {,.,n -1, 3mecs aireSpu MpeINONAranTCA ACCOMATHB-

HNMH, HO He npe,vmoamranrca KOMMYTATEBHHME .

KoHCTpyXIuES IHpOCTDBHCTBA NeTSNH JONYCKAeT, KOHEWHO, HTEpa-
oan. Ipn sToM MH moXyvyaeM
2 (a* or®)
R X =RRX) = (X, aco)

® T.X. Ecxy yxe camMo OpOCTpaHCTBO meTeNb ABAACTCA HeoOHualHO
XOpow¥M TPOCTPAHCTBOM, TO JBYKpaTHOE HPOCTPAHCTBO NSTXh MOXXHO
OuTH eme Xyume; He BCO IDOCTDAHCTBA NOTENh ABIANTOA NBYKDETHHME
IPOCTPAHCTBAMH NSTEJE.

ByZem HASHEATH NPOCTPAHCTBO X GeCROHOWHOXDATHNM NDOCTPAH-
OTBOM [leTeNB, CHM CYMECTEyDT NOCHeJOBATEeNBHOCTH NPOCTPRHCTB
X, Xi. g ¢ X o‘X B CHalHe rOMOTONMYECKME OKBEBAJNCHTHO-
orH

a
X — X .
n n+d
Hanowmsm, 7o orodpaxerne #:X =Y omioro cmassoro mpocTpaHCTBa B
Ipyroe HasHBaeTcA cjaadoff romMorommuecKo# SKBHBANEHTHOCTED, €CJH
ARA BCeX ‘U

{‘: ’E',‘(X) - 'lf,‘(Y)



‘60TH H3OoMOpI®aM. Vi3 STOT'0 YCHAOBEA BHTERZeT, WTO

$:Wx]—~ W]

ecrs usomoplmsm mxs Bcex CWeoxommmexcos W, Eerm Xz Y
HOOBASHHE, YO MH B NepBYD ovuepeixs TpedyeM, urolH OTOo0paxeHHe

{’: 'I'CO(X) - ’lzo(Y)

GHEO B3AMMHO ONHOSHAYHHM COOTBETCTBHEM, & 88TOM HAXATAEM Npe-
JHIymee rpedonanné Ha KAXIyD» KOMIOHeHTY JmEefnoll OBA3HOCTH.

Cna0He TOMOTONIMYECKHE BKBHBAJEHTHOCTH CHYXQT SHSCH IAA
TPOONOMORHA MEJKAX TOXHHI@CKMX HeynoG6cTB. Hampmmep, sHaa Jypmsb,
9T0 NPOCTPAHCTRO 2S"™ u ero mozess Jxefimca oxado romoromsE-
9YOCKH SKBEBANOHTHH, MH MOXSM IOXYYHTH BCe HHTEDSCYXUM® HAC TAO0~—
PeMH, He NOEASHBAA, YTO OHR B NG{CTBHTEARHOCTH T'OMOTONMYECKY 9K-
BABANGHTHH,

BepHeMcH K HameR! mOCASZOBATOXBHOCTH UPOCTDAHCTH X i.x
Kaxnaa czadeg roMOTOMMYeCKAR HKRBHBAMEHTHOCTH

X”-*S?XM‘

MoxoT OHTB, pasymeercs:,peodpasosana mpm momomm (I.2,1I) B oro-
OpaxeHne

X, > X, ..

llopToMy Taras MOCAENOBATEABHOCTH NPOOTPAHCTE NPeECTaBAAST COGOR
CIGETD. BBejileM HA3BalMe A TAKEX CHOXTPOB. IlycTs E - CIIeRTD.
llpeodpazyeM ero CTPYRTYPHHE OTOSDAXSHAA

€, ZEN — Enﬂ.
B oTolpaxeHus
’
ew‘ Em I anﬂ

Bymem masusars & §2 -cnexrpom, ecam orodpamenns e,; ABAADTCA
CNaduME T'OMOTOINYECKEMA DKBHBAJOHTHOCTAME. BCMd cmerTp
ABXAGTCA S?—onem-pou. TO OH ofianaer CACAYNGEM CoermaXbHHM
cBoficTBOM:

[£7X,E], = [X,E,]
3.2
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Taxnm o0pasoM, MOXHO CKASaTh, UTO G6CKONEYHOKDATHO8 IPOCTPAH—

orBo metems X ecTs HyJAeBOf#f WIeH HEeKOTOPOro 53-0nexrpa X=
=

n

B cXyuse HeOOXOMEMOCTN NDOCTDRHCTER X, MOXHO 3aMGHNTE Ta-
KiME 2800 TOMOTONHYOCRM SKEMBANSHTHHMA IDOCTPAHCTBAMH, A7 KO-

TOPHX OYXyT MMeTh MecTo zame romsomopiamu X, =X L [ea].
B neflOTBETQABHOOTE ODE ONDeNENOHHH SQ~OMERTPA B HSBOCTHOM OT- -
HOWGHEN Xydue NOTPedoBaTh, YTOOH OTPYKTYPHHE OTOCpPaxXSHMA

!
e B, — QEM‘

OH)M romeoMopa3maMu, a8 He MPOCTO CAAGHME I'OMOTONMAYECKAMH DKBN-
BaXeHTHOCTAMA. OCOCGHHO YIOOHO 8TO TpeGOBAHHe B TEOPHH GECKO-
HOYHORPATHHX OPOCTDAHCTB DETeJE, B KOTOPo#f reoMeTDHYSORAA HA-
TREAHOCTH TAKOrO ONPONeNeHRA 4acTO MO3BONAST H30ETATH MeNRAX
norpetiHocTe B XorazartemscreBax. K ToMy xe 8T0 TpedoBaHEe He Npe-
NATCTBYeT HOCTPOGHMD XopomeR KAaTeropEM Q-«:nen'rpon. Ho, mo-
CKONRKY Hama Ojuxaiimas nexs — BHACHATH CRA3L ¢ Teopmelf romoro-
mEfl, 9TO SamedaHEe NOKA HECYMECTBEHHO.

[pMBeieM HECKONEKQ NMPAMEPOB GeCKOHEUHOKPATHHX NDOCTPAHCTB
nereab. Hepmuit m Hamdofee BaxHuit HpEMep - NPOCTPAHCTEA JRA6H-
epra - Maxsefina. Iiycrs: K - adesesa rpymma, & myors X, =
Komnnexc Sftnendepra — Maxxefna mama (T, n), r.e.

®, ecm Lt =n,
w (X )=
LA n

0, ecrm L *n,
@opuyna (1.2.2) mokasusaer, wro S2X, . raKee meer TEm
(%, n) ; cremoBaTeAbHO, OymecTEyeT FOMOTONNYECKAA 9RBHEANCHT-
moers X, —= $2X, , . Takm oopasom, moe mpocTpaHOTEO
Sfirendepra — Maxnefina APXIeTCA GECKOHEYHOKPATHHM ITPOCTPAHCTBOM

nerexs,

Crexyount mpmmep - mpocrparctso Z x BU; smecs BU momo
npencTaBAATH cefe MHGO KaK KIACCHEHUNpyNmee OPOCTPAHCTBO GecKo-
HeunomepHo} yruraproft rpymm U = U(n), m6o rar mpepex Raac-

CH}EUEDYOIEX HPOCTDAHCTB &gn.v;B"'J(n) . CoraacEO Teopeme Ie-
promgaocTE Borra [42, 43, 50, 18 ], cymecrsyer caadas romoro—
IMYecKas SRBEBANGHTHOCTD

ZxBU = Q°(Z*BU);

HOBTOMY Z xBU - GeckomeunorpaTHOe NPOCTPAHCTBO meTeyb. Io-
zoduoe sepuo # ana  Z x BO.
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§ 1.5, OCoguennne Teopmm Koromomormit

B sroM maparpafe s pacckaxy 00 OCOCMeHHHX TEOPHAAX KOT'OMO-—
Joruit.

Byner mpennonaraTsoA Gojee WM MeHee M3BQCTHHM, YTO 0000-
[eHHAA TeophA romojoruit Mim roromoxormft mpemcraBadeT cofof JyHr-
TOp, YAOBAeTBOpDADIME HepEM WMecTH arcwomaM Jfyendepra - CrEHpo-
Ia, HO, BooOme roBOpA, Hé YROBJIETEBODALMER cexbMofl akcmoMe — ar-—
CHOM8 Da3MepHOCTH. B caydse HeOOXONMMOOTH MOMHO NOCABHTE AKCHOMY
CHNBHOR emEATHBHOCTE MmaROpa [IOG] . Paccmarprbaesiie MHOD T'OMO-—
ZOTHYeCKHe M KoroMoyormieckMe JYHKTOPH olfpefleNADTCA CHAYAJAA BA
CW-xomnzercax.

Moxyo cMeJNo yTBeDXHNATE, UTO BSyUeHWe W NDAMeHCHH® TAKAX
fyHKTODOB IpenOTABNAET BHTEPEC JJA TOmOAOroB. Jame BCEro HCOOAB~
3ypnrod JyHRTOPH OJMefynmEX TPeX THIOB,

(i) OONuHHe, WIH KXBCOMYSCKHE, TOMONOTHH ¥ KOTOMONOTHH,

(ii) Pasmrumue mapmanTH K-Teopmm,

(144) MuorouscaemyHe BapuaHTH GODNMSMOB M ROGODIEIMOB.

BepoaTio, CTOET 0000 EHUIGAHTH TAKXe KoBapHaETHHR (JiyRxTOpD
cTalmMBHNX ToMoTommfi, MOxXHO CKasaTh, BOPOYEM, YTO OH JMrypapyer
B 0. ({{{) DpEBemeHEOro BHIEleé CIKCKA B OGJRYGHHE TEOPHM OCHAMGH-
HHX GODIM3MOB; HO CHEIMAMMCTH IO I'OMOTONAYeCKOofl TONONOI'NH CUMTa-—
PT ero Gonee SISMOHTADHHM M OCOCCHHO BAXHHM IXA CBOEIO HpeIMATa.
CralAABRHE I'OMOTONHYGCKH® T'DYIIN KOMIEKCa X MOXHO ONDENeANTE
(I)OMJIOT

w00 = {57 X} = fim [s™", E™X] -
=[£78’, £°x],

Boofme MOXHO OIpeNieMTh TOMOTONNYECKHe TPyNNH cHexTpa X (KoTo-
Piie aBTOMATHYOCKA OYAYT CTACHABHH) Hopmymoft

oo 0
% (X) =[£75,X],.

OrasyBaeTCA, 470 9TH YHRTODH YHOBMSTBODANT AKCHOMAM TEOLWH I'0-
mozormR, CooTBercrBymiifl KOETpapaprauTHHR yukrrOop - TeopHA cTa-
GEABHHX KOPOMOTONWYECKEX Ipymm, 30T yHKTOp HrpaeT B CralHapmft
TOMOTOINYECKO! TOIONOT'HM COBePHPHHO OCOGEHHYD poyh: opMantHO
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TOBOPA, OH ABARGTCA WHEUVANBHHM OCBEKTOM B KATETODER TeOpHf
DOAXONAMET0o EENA; ONHAKO, 'OBOPA HePOPMANEHO, MOXHO NPB3HATS,
9T0 8TOT {YHKTOP ConepmUT B cede SHAYHTEXLHYD BnpopmalED, HO B
TO X8 BPeMA Ype3ByIailno HeYNOO6H XNS PHYHCICHHS.

I CogrHOmeHuA CIBKT

B_OCOCWOHHNME TeOpHAMY Koromonoraft

Teneps A NPHCTYDAD X BHACHEHAD CBASe!l MOXNY HOROTODNMHE H3
BPOJIeHHHX MHO# mORATHE,

IlpennonoxMM XaA BAYANA, YTO HAM JIAHA HOKOTODAX TEOPHA KO-
romosorst R, NlepeumcMM ee HONpEMeHHHS aTPEGYTH.

({) Kaxnomy mpocrpancTy X ¢ oTMeuemoft wouxoft x, ®
KAKIOMY NEAOMY M HAmA TEODHA CTABET B COOTBOTCTBEe (INPEBENOH-
#yn) rpymry xoromonorst &™(X). (3iecs cnoso "npocTpareTBO”
osneaaer CW-rommnexc. )

(i1) Kexpouy orodpexemmo {: X, ~Yy, ona ormocur mury-
IMPOBAHHNR roMoMopfraM

£% BV (X) -~ &™(Y):

(4it) Kammomy mpocrpamcrsy X © omveuemmoft rowxoft G
OHA CTABUT B COOTBOTCTBHE HBOMODIHSM

6: £"(X) = £™(£X).

am & ( ),4" % 6 obmuanr opoftcraamn, xoropue erxo
BHBECTH, 6CHM JIOEHO, H3 @KCHOM 3fnendepra - CTHEDONA ¥ AKCHO-
ME aquATHBHOCTH Mmymopa. No-APyroMy SKCHOMATHKY TeODHH KOIOMO~
xormR MoxHO noorports B repusnax & ( ), §* u 6, mpumae
ofuumue cpoficrBa 3@ aRCHOMM. My He OymeM OCTQHABAWEATHCA Ha
roqnoft oIMyIMPORRE BTUX CBOfICTB; OTMOTEM TONBKO, UTO OHE NO-
SBOXADT BOCMONBSOBATRCH Teopemoft Bpayma o mpemcraBmmocTs [48,
497 . 91a reopems yrEepxmaeT, UYO KONTPABAPHARTHHE BYHKTODH
‘w8 CW-ROMIXeXCOB B KaTeropsd MHOXeCTB, ROTOPHE YUOBJSTBODADT
HeROTOpHM yogomuaM, mwept mam | ,Y |.

ECXH B NOSBOXHTE MHO HEMHOTO HOXOPDEKTHOS YUPOMeHHe, Ko-
TOpoe A HONpABMD MPSKHE®, & CRAXy, Wro cymecTsynr CW-rommzex—
ou Y, ¥ BSSEMHO ONHOSEATHWE COOTDETCTEBEA

X)X, 7.1,

sgnamnne n18 CW-rommaexcos X ¥ ecTeCTBeRHHE OTHOCHTENBHO XK.
Ho Torjia MOAyYaeTcA CeIyDmee COCTABHO® BIAMMHO OFHOBHAYHO®
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[X.Y,] [x.@Y,,,]

& [zx’Ynﬂ.J
|=

£ (X) g £7HEX)

970 BO3MOXHO TOABRO HpHM HaNHIWKE ciadoff romorommyeckoft sRBEEA-
JNOHTHOCTH

Yw - QY&*-"

Takuu odpasom, odag 0G0CmMEHHAA TOODHA KOT'OMOXOTHE NPHBORHT K
G2—cnexrpy. [Ipn 5TOM MOXHO XOOMTECA TOrO, YTOOH STOT Q-—cnemp
Zexan B xopome$t KSTOropWM CHeKTpOB.

HeXOPPeKTHOCTS COCTOMT B MI'HOPHPOBAaHHM TOro OGCTOATSNBCT-
pa, 4To Teopema GpayHa NpuMeHNMA TONBKO K CRASHHM KOMIASKCaM X.
C meft MOXHO CHOpPABRTECA HEeHOf HECONBNOIO YCAOXHEHNA DPACCYRIGHERE;
nompodHocTx cM. B [9], c. I31-I34.

B kavecTse IOpEMepa npxiaexemoﬁ BHue ofmeft KOHCTPYRIAE
PaccMoTpEM cxaydaft, xorna £&" ects o6uumHag Teop#s KOromoiorsf
¢ rosffimenraM® B rpyme «,

£"(X) = H"(X;®).

‘Torna

£ (X)=H"(X;%x) = x,x. ],
rre Y, - mommmerc ftaendepra - Maxwefina rma (%, ). Coor-
B8 TCTEYDIIAM S?-cnempou SABAA6TCA CHGKTp Ofinenderra — Marxeitna
rpym K.

Anaxormmo, mpmMed sa R rowmrexcryp K-reopmn, mo-
aymm  S2-CUORTD, YETHHMH UAGHAMM KOTOPOTO ABAANTCA HpOCTDAH-
CcTRA ZxBU, a mevermnm wremams - mpocrpencrsa U. Moxo-
Xee yTBE[PKIOHEe BEPHO I BemecTmeHHofft K -Teopwm m mpocrpaHcTB
ZxBO.

Bee 3TH KOHCTPYKIME ofparTiMi. B SHaMemuroft cravse [155)
Yaiitxen moxasax, 4TO JIOGOR CHEKTD ONpenesiAéT TeopHm IoMOJOrHA
X Teopuo Koromosoruit. [Ipr aTOM OKa3WBaercA, 4TO CHOEKTP Toma
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MO, xora u me apmerca $2-ONERTpOM, oNpereNseT BeiGCTBOHHNME
HeODHORTHPOBAHHHG GODNESMM M Kodopmuswmu; omexrp Toma MSOr
ompernexser BOUOCTBONIO OPUEHTHDOBAIITIS GOPIRSMH H KOGODNESMH;
chepuyeckuil cnekTp =S onperensieT CTaCUAbHHe IOMOTOIME X
KOTOMOTOIME ¥ T.X.

Bor xopomee ompexemeswe [ -goromozormft, mprromHoe mxa
nporssoasioro CW-xommaexca X :

E"X)=[E"X,E] .

Konewro, aTo onpeneacrme wemegzenno ododmmerca ¥ Jaer  F-Roro-
MOJIOTHE CHEKTDOB: CNE X - CHOKTP, TO N0 ONpejeNeHED

E"X) =[X,E] ..

Benoxro mywas, Moxmo Gun0 O ompeNesmTEH E-romonormm npR mo-
MoI® NBORCTBEHHOCTH AXEKCAHHEDA; & HMMEHHO UOINTAEMCH MONOXHTH
RXA ROHOWHOTO KOMINeRcE X

Ex)=E"V'm,

rme xowxexo Y mpoftereen X p S B cvucae Cnemnepa - Jafirxe-
na. ONHARO CTONT NPEBECTH 5TO ONDEN6NOHNE K TAROMY BELY, B KO-
TOPOM OHO MOT'A0 OH OHTH olodmeHo. ONHO M3 TEREX ONpefeJeHKR,
nprromEoe xaa npomssoxsroro CW-xosmmmexca X, rakoso:

E,X) = lim®,, (E AX).

nu‘,
Nwpenernoe npomspepense WAX onpemeaseros papercTmoM

WAX = WxX/(Wxx,)U (w,*X),

rme W, B X, - orwevemme oz B Wz X.

» “:
M%w&mrmmmeomﬂ reomkﬁ, DT
KOTOMOXOTEAME "TOUKN, T.8. KOTOMONOTEAME (s”);

mooToMy xag E~moromoxormft rpyunaMm KoSHJNIHeHTOR ABARNTCH
TPy

£ )=E"s) =[E7S"E]_ =%_ (),

ToMoTonEvecxkwe rpymm cmextpe E.(Jlxx romosorukt zexo oScromt
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AHAJNOTUYHO.) ITO PABEHCTBO MOXHO PaccMaTpMBATH RAK yCJoBMe, KO-
TOpOMY HOMKen ymOBIeTBopaATh cnertpE, mpemcraBmommt naumyw
Teopyo Koromoaoruit £*,

No~BunmMoMy, camoe BpeMsa NpPeRocTepedh uurTartend. Ipymm
xospimmenton & (S’) odobuentoft Teopmm KoroMoxormit MoTyT
OHTH HEHYNGBHMK JUIA MHOTMX 3HAYeH®WH |, KBK HOMOMMTE ABHMX,
TaX H OTPMUATENBHHX; HANDAMED, B CIyiae [ -TeopuH 9TH rpymmH
peBEH Z QIAA BCEX UOTHHX M- NONOXUTENBHHX, OTDULATEABHHX
WM DaBHHX Hymo. I[lo3ToMy Tax xe O0GCTOKT J8N0 ¥ C IOMOTOMM-
YecKVMM T'pymNamMy COOTBETCTEBYDHMETO NPERCTABIANMEro CNeKTpa.

B vacTHOCTH, €CJM MH 38XOTMM NPMMEHRTH TeopeMy I'yperuya, BO3BE—
KaeT SaTpyNHeNWe: NIA CHeKTpa X He BCErJia CYymecTByeT TaKasg
pasmeprocts o, uTO 'Ei(X)=Onpn t<d. Bexu o, mmt xoropo-
o 'n:t.(x )=0 npu {<d, cymecrsyer, 1o cnektp X HasHBaeT-
CA OPPAHFYEHHHM CHM3Y. Hekoropwe @BTODH HA3HBANT CIEKTD X
CRASHEM, eCJH OH orpammuen pasmepHoctsn ol = 0, T.e.'li(OC) =(
mu ¢ <0,

Wrak, My oSHapymum, uTO mo Jwdolft Teopm# xoromonormh
MOKHO MOCTDOHTH HEKOTOPHHt CNeKTDp, 8 MO 1 KIOMY CHERTDY MOXHO
MOCTPONTh TeOPMH KoToMmoxoruit, YrodH y6eauTecda B TOM, 4TO 00—
JACTA CHEeKTPOB M Teopuft xoromosmorm#t, no CymecTBY. 9KBABAAEHTHH,

HYXHO NpPOBEDHTH, UTO HPUHBENEHHHE KOHCTPYKOWM, O CYmECTBY, B3aUMHO
oOpaTHH.

Ecxm mu HauHeM ¢ HEKOTOpOf! TeOpHH KOIrOMOZOTWH, NOCTDORM
npencTaBRLOmMl CIEKTD, & 3aTéM DACCMOTDHM COOTBOTCTEYDIYD ?TOMY
CIIEKTDPY Teopwp koromonoruil, To MM, ¢ TOYHOCTHD O M3oMopdnama,
BepHeMod K ECXxomHOR Teopum KoromoJsormft.

06paTHO, NOCTPOYM N0 NANHOMY CNeKTPY JE  COOTBeTCTBYDEYD
TEeopHD Koromoyornft E'. a 3a8TeM HpeiCcTaBATMWE BTy TEODHD
S2—cmertp K. Torza romorommvecxme rpymm: cmexrpor E n F
conazapt (OHR papFM TpymmaM xosfdmpentoB Teopns £ ). Moxmo
IoKa3aTh, 4T0 B jeficTEATexHOCTH cnerktpy K x F oxpmpazentmm,

(MoxHO BO3pA3MTH, UTO MAHHOE DACCYREGRWE HENONHO, TAE KAK
OHO COCPeROTOUEHO HA OOBEXTAX ¥ HEYEro He I'OBOPMT O MopImsmax;
"cuenoBaxo OH" mOKA3aTH, WTO 006 ROHCTPYKUMA JyHKTODWAXBHH, OX-
HSRO BTO NpHBeJNO OH K TAXMM BONPOCAM, KOTODHX MHe OW He XoTe-—
JOCh KAacaThCA, TaK YTO Jyume nepefirm k upyroft Teme.)

§ 1.7, CooTHomeHNE MEXNY CHeRTDAMY

€CKOHeYHO! THHMY C HC MH_TIeTe

[Ipoxo/me¥M BHACHEHHE B3aAMOCBEABEH MBXNY HOKOTODHMN WS Bpe-
IeHHHX noHATAH.
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My TOXEXO 9TO YOeNAMHCH, WTO HmpoxsBoxbmuft cmerrp E  moxmo
8AMOHHTL SKBHBAZGHTHHM eMy Sp-CIeKTpOM F'. B neftcreurenpHOCTH
HMYTO He MemaeT OpAMO mocTpomts F mo E : zocrarowo moxoxTh

F = lim QTE

mn=»>oo
Ho Mu DpeAmOTMTAEM BOCHOJB30BATHCA KOHCTpyKIpe#t, NpmBeReHHOR B

xomme § 1.6,  ompexemurs G2 E xax HymeBoft uneH E, npencrap-
nsmero reopao £ S2-cnerrpe. Bosmmkaer COCTABHO® BIAMMHO
ONHO3HAYHO® COOTBETCTBME:

%,97E] - (5]

n+em’

=%, E] = E°(X)

TakaM o6pa3om, 9» ecTs §yHRTOp H3 nareropfm CNeKTPOB B KaTe-
FOpED NPOCTPAHOTB, CONDARGHHHM JyHKTOPY L~ 13 KATEropAM Npo-
CTPAHCTB B KATErOpWD CIOKTPOB. SHaveHMAMM (QyHKTODE §2°° apnmores
$eCKOHeUHOKpATHHE NPOCTPaHCTBA NOTeNb.

Hexoropte aBTOPH MCHONB3YNT CHMBOX S?”mm Ipyroro o0meR-
Ta. ONHAKO OHE BPAN JH He COIJIACATCH C TeM, UYTO NMONEeSHO MMETH
JBA CONPARGHHHX QYHKTOPA — M3 KATErOpMA NMPOCTPAHCTE B KATOrODHD
COeKTPOB R H3 KATETODHM CHeKTPOB B KATEropyl NPOCTDAHCTB, OTH
($yarTopH A ® mpexzarap o003HA4YaTH depes = 1 2. B cBon owe-
pellb A COTJACEH C Tem, IT0 Moft yHKTOp S2° MOXHO DA3NOXHTH B
KoMIO3EmED IByX $yHxropoB:({ ) dyERTOpa, OTHOCAmEro cmerrpy K
skpmpasentiuli So-cmexrp F, ® (il) gymxrope mepexome or G@-
coexrpa F & mpocrpercrsy F). Jun wawex remepemnmx meeft max-
Hee mar ({ti), nepexon OT CHEKTPOB K IpooTpaHCTBaM. UTo Kacaercs
gynxropa (1), # O mpenmouenx OCTABATH er'o B UOAXONAMEM WA Hero
MeCTe — B "NYepHOM AmMKe".

Bce xe Rasxercd, 9YTO CKASAHHOTO HEXOCTATOYHO, YTOOH yCTaHO-
BATH CRONB-BROYNP TeCHYD CRA3b MEXIY CIeKTpaM# B GeCKOHeYHO-
RpaTHHME IIDOCTPAHCTBAMM leTeXh: BeNb NpHMeHeHue q;yrmtopaﬂnnoner
OHTH CONPAXEHO ¢ NoTepe#t Mmdormaipm.

Korma xaxoft-HEOyXs aBrop roBopur: "X ecTh GeCKOHeYHO-
KPAaTHO® OPOOTPAHCTBO HeTeNB”, OH OOHYHO MOXPASYMEBAeT, YTO MM
TNOCTPOeH HEKOTOpPHU onpeneneHHHf S?-cnexrp X ¢ HYJNeBHM 9Xe-—
HoM X. IlpA BTOM UMTATENH MOXET ONYTHTH HOTPeGHOCTH B XONOJA-
HATeNBHOR MHpopMaLyy 00 3TOM SO-CIeKTpEe; O KAKOM M3 MHOTHX
HeSKBUBANeHTHHX $2-CNEKTPOB C NAHHHM HYNEBHM YJIeNOM TOJKYeT
aprop? U Oymbre ymepeHH, BH HalimeTe Goxblle CMHCJIA B ero JoKasa-
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TeNECTRE, UeM B ero fopmymmpopre. Foum xe aprop ropopmr: "Takoft-
ro $yHKTOD + ABJIAGTCA HYNEBHM YJEHOM OCOOmeHHOfl TeopHE KOIo—
Moxormit”; HOMXHO OHTH, OH IIOCTDOMJ TAKYO TEODUD KOroMoJaoru#, HO
kAR HBM YSHATB — Raxkyn? Jum eme muoft apTop romopur: "llpocTpan-
crea X Y ABnADTCA GeCKOHENHOKDATHHMM NPOCTDAHCTRBAMA NMETOX,
HO MHE HEeW3PeCTHO, ABJIACTCHA.JM TAKoe-TO OTOOpaxeHne f: X—-Y
GeCKOHEYHOKDATHHM NETJeBHM oTolpaxenuem”. OH noxpasymepseT, 4TO
ma Tiocrpoers criertpy X u Y, mpruem X =2 Xn Y =R Y Ho nens-
pecTHO, cymecTByet iu Takoe orodpaxenwe §:X Y opmoro us ermx
CIIeKTpOB B apyroft, wTrO f = S'Z”{:. Kax ram momous emy, ecim
MH HE MOXEM OImECaTh B YROOHHX TeDMWHaX oTH CNeKTPH X 1 Y 7

Yro0H B Karo#~TO Mepé HCHPABMTEL BOJOREHNO, MOXHO NONHTATHCA
cnenats gymxrop So . Soxee mnfopmatBismM. IlycTh, HampEMeD,
ecTh Sg-CnexTp; TOTIA@ MPOCTPAHCTBO GeX . (6ymyun mpocTpaHcT-
BOM NeTeNb) ABAAETCH  H-NpOCTDAHCTBOM,% TOMOTOMNNECKAd BRBH-
BAJNGHTHOCTE X 0 > X . nepemocur sty H-cTpyrTypy HA X,
(Bampmmep, B cayuae kommmexchot K-reopws H-crpyxrype ma ZxBlk
OTBEYAET CYMMIDOBARHAD BEeKTOPDHHX DPacCloerwit no YHWTHH; aHAJIOIMYHO
o6CTOAT QEeNO C BeitecTBeHHOR” K-reopwe.. ® mpocrpancrsom
Z xBO.) Taxmm oSpasom, moxmo cumrarts, uro fymkrop SR mpmmE-
MaeT 3HAYGHWA B KaTeropent  H-mpOCTDAaHCTB, @ He- B RATETODHM
npocrpancTs,. Teneps ¢yurTop S2°° TepseT Memkme mHpopMaipE. Ho
9TO JAUB NepBuit mAr B IPaBMALHOM HanpapieHmn. OCHWHO Q”onpe-
neyserca XaX JyHKTOp, npmHUManmul 3HAUEHMA B KATEIOPEH Npo-
CTDEHCTB CO CTONP GOTaTHME JOHOJHATENBHHMM CTDYKTYPEMH, 49TO IDH
er0 NpEMeHEeHMn Boolme He HPOMCXOMMT HEKaKof norepr® HBbHoDPMAIMH.
(Hadpocork aToR MpomexypH A NpEBeXy B ra. 2.) B aTom cuucae
M3yueHHe GECKOHETHOKPATHHX IPOCTDAHCTB HOTeN b, IO CYMECTBY, 9K—
BRBAJIGHTHO H3YYeHHD CHEKTDOB,

C proit TOUKW 3peHHA MOXET NMOKA3ATHCA NeNOM BXyca M yrodcT-—
Ba, TOBODHTE JIX O CBOfiCTBAX H WHBADMAHTAX,O0THOCAUMXCH K CHERTDY

WM K OpOCTPaHCTBY §2 X. 7 mvep B BRIy B TepEYD OYe-
DeNb MHBADRAETH  MpocTpancTBa o X, OTpaXamume GeCROHOUHO—
KPATHYD IeTAeByD CTDYKTYPY, TaxkHe, HanpEMep, KAk I'OMOJOI'HIeCKHe
onepawm Kymo ® Apaxr [77, 78] u Jaftepa ® Jamoda [55] wmm xex
Tpancep, KOTODHE My pacCMOTpEM B Ti. 4. 3NMSChH Xe A NMPOCTO XOUY
TIONYEPKHYTH, YT0 MOJE3HO COYeTaTH 00a MOEXOXKA.

llpexmonoxuM, HampEMep, 9T0 38K8HO OTOCDPAROHHE f: X —-Y
ONHOr'0 CRABHOTO CIBKTpa B Ipyroff ¥ HaM HYXHO JOXA3aTh SHMMOpPD-
HOCTH MHAYOMPOBAHHOI'O OTOGDAXEHUA IOMOTONNYECKHX TPymn f,:
W‘(X ) *ﬁ*(Y)JLm 8TOr0 BIOJHE JOCTATOYHO HPOBEPHETH COOTBET-

A-2
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CTByNUEe YTBODPKIEHHWe N IoMoMopfuama
(R74),: T,[R7X) —£,(Q7Y).

Briomye BO3MOXHO, YTO HaMm yuacTca HaflT¥ Takoe oTo0paxenne (}:
Q“’x - Q"’Y, KOTOPO® MOXET X He OHTh OeCKOHEUHOKDATHHM

DeTJeBHM OTOGPAaXeHueM, HO I KOTODOro

(Q7flg =1 RTY = Q7.

Droro BRONHE XocTaTouno, [IpudeM olmMcaHHad CHTyalmd He fABlAeTeA
RCKyccThenHOft, HanpuMep, VMEITHO TAKOBO NOJNOXEHWe JieX B Ciydae
reopemd Kana ~ IIpmnnm {74]. NompoGHocTn, crasaHHHe o Teopemol
Kana ~ Ipmpm, TprBenenu B § 4.1, a nocrennee 3aMevyaHne KOMMeH-
tupyerca B [8 ] . [02TOMY MORHO HBBJOUL BHTOLY M3 COGJUIIEHHA,
Ka3aoch OH, HECOBMECTMMOTO ~ Hecradunstolt m craGuabHolt Teopmt
roMoromu#t — ¥ pacCMoTpeHus omHOA ® Toft xe 3ameuy ¢ Da3HHX nO-
smpt. JipyruME CJOBaMi, €C)Mf MU XOTHM HOJyIaTh qT0~-M60 VHTE~
pecHoe, MH JO/DXHH NBUIaTBCA MO NYTH, yxasupaeMoMy reomerpuef.

§ 1.8. O63op mpmmepoB

B 3ax/moueHne A NPHBELY TPyoyn KIacChiMKAINM0 HIBECTHMX K

HACTOAMEMY BPSMEHM GeCKOHEUHOKDATHHX MPOCTDAHCTB IETeNb IO
TPEeM OCHOBHHM THNAM.

Konewno, aTH TPW TMNA NepEeKPHBADTCA, ¥ B3ANMOCBA3N MeXIy
HAMP OYIYT HCCAOXOBATHCA B 3aK;JNUATENHHHX TaaBax. Ho Bce me
MOXHO CKA3aTh, UTO M3BecTHHe ceftuac GeCKOHEUHOKDATHHE MPOCTPAH—
CTBA NETONH ONPUHANIEXAT CJEXYONMM TPEM IpynmnaM.

(1) NpocrpaHcTBa, KOTOPHE CTPOATCA MO CHOCOCY, ONACAHHOMY
B § 1.6, no 0GOCMmeRHHM TEOPMAM KOTOMONOTHI, TARMM, RaK OCHUHHE
RoroMonorur, JK-reopus, KoGODNESMH ¥ ¥MX DA3/MIHHE BAPUSHTH.,

(1) IipocTpaHCTBA, KOTOPHE MOXHO NOCTDORTH METONAMH CTAGHNE-
Hoft TeopMM ToMOTOIMH C NMOMONBNO PA3JMYHHX KOHCTPYKimft HaX CIeKT-
pems 1 dyuxropa 2.

({41) NpocTpaHCTBa, KOTOPHE MOXHO NMOCTPOMTH, HCIONBSYA CIB-
mmanpEuft ammapaT, paccMarTpuBaeMuft B ra. 2.

OnwcanHasg B IA. < IDOUENYPA OCHYHO IPABONUT K CBABHOMY
cmexktpy J; mosToMy, eci¥ B IPWBONAMHX HIXE OIMCAHMAX HE YRa—
samu rpymm koaddmmentos &, (E)mpr n < 0, we Hymuo sromy
JAUBAATHCA: NOAPA3YMEBAeTCA, 4YTO HTH I'DYNIH TPUBMAIBIH.



HeTounnkoM HanGONee WHTEDEOHHX MPEMEDOB CAYXAT CleXyDiFe
Tpa nogrEma Tuma ({ii).

({{{0) IpocrpancTsa, oTpaxapi®e TIeoMeTpED MHOT0OOpa3Hi.

(1i4b) NpocrparcTBa, CBA3AHHH® ¢ IPYNNAME BJEHAI B KOJNBOAX
Koromoaoraft.

(iiic) Opocrpancrsa, ceasanuKe o airedpamieckoft K-reopweft.

Haunem ¢ ({i{a). Nipw msywenmm KycouHO-/MHefHHX M TONONOTH-
Y8CKMX MHOT'006pa3nit HeoGXOIMMO NMOCTPOMTH 8NEKBATHYD PEOPHD pac-
caoermit, CTadMNbHHE TEODHM TAREX DACCHOSHHA OKA3HBALTCA IpeN-
cTaBnMHEME §YHKTOpaMM ¢ mpemcTaBAmxmmM npoctpancrsamr B PL
n BTop . Jorasaremcrso cymecrosanmsa mpocrparcrsa BPL oswuno
OpuimcHBaeTcs MwmHopy [105], Ho doXee JNOCTYIIHHM MCTOYHHKOM fB-
nrerTca cratha [110 |. CywecreoBanme BToP HEABHO MONpa3yMeBaeToR
B [108] . MoxHo Tak®e BBOCTH NPOCTPAHCTBO, 0G0SHAUAEMOE B pA3-
#ux mecrax uepes BF, BG mm BH. 910 - raaccspmmpynumee
mpocTpaHcTBo (CTaGMABHO#) WMCTO roMOTOMAYECKOR TEODEH pacCioe—
HuRt, KoTOpAA H3YyYAET KJACCH NOCAONHO TOMOTONHMYECKH DKBHBANEHT-
HHX paccioeHmit CO CROAMM, I'OMOTONHMYECKA SKBRBANGHTHHMA CepaM
[104]. Coorsercreymme "rpynm" PL, Top = F » nexotopom
cMHCJle cyueoTsykT., To xe camoe MORHO CRa3aTh O "(PaKTOPIIPOOTPAH-
oreax", maxmx, kax F/PL u PL/O, wo ceituac wer meodxommoc-
TR BHKKATH B JeTald.

HenocpeXCTBEHHNM CNEJICTBAGM CKA3AHHOTO ABAAETCH TO, UTO
BPL, BTOP n BEF - GecRoHewROKpaTHHe MpOCTDRHCTBA METeNb
droT peaynrTaT aHoHcuposanuw BopmMan B QOTT B [39]; noJIHoe Jo-
KA38TENBCTBO GHAO UPHUBENBHO B [40], ONHAKO TAM ABTOPH Npel~
nown# me kacatsest cnywas BPL (cm. |40], c. 216-217). Cnywtt
BPL  pasodpan B padore [99]. Jenee, yrmepmmenme o oM,
YTO 3TH NPOCTPAHOTBA ABNADTCA GECKOHEYHOKPATHHMA NTDOCTDAHCTBAMM
meTenb, HyRIAeTCA B youneHuu, Aanpumep H-cTpyRType Ra KammoMm
a3 npoctpancrs BPL, BTOP # BF cooTsercTByeT cymumpopanmo
no Yurun "paccnoeunit". Ilocse TOIO MOXHO CKa3aTh, HTO PL-
K-rpymma KPL(X) ABNSETCA HyJAOBUM WIEHOM TOODAM KOTOMOJNOTHA;
To ®e caMoe cnpapemmeo mia K To X)a KF(X)‘ Cromno G4 yer—
AATE BTy TEODPEMY, BKANUMAB B Hee Seaynb'ra_'ru 0 TaKEX (AKTOPHPOCT-
paucrpax, kax [ /PL; # nawomwenm, cromno 6w momasars, uto He-
KOTOpHe OTOOpaseHMd, TeKMe, HANpAMED, KaK KAROHHYECKOe 0ToGpa-
xeune BPL — BT,OF. ABNANTCA GECKOHEUHOKDATHHMH MeT/eBHMH
oToGpaXenuiMM, T.e. NpEHaMieRaT olpasy qymkTopa G2 (cM.§ £.7).

MlomGHie 3aMEYaHMA HPEAORUMH M K “cheuManbAuM" aHanoram

SPL, BTop u SF "rpym PL, Top =n F'. Ho momuo
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nofity » eme xansme. IycTh MMeeTos 0CGoCUeHAAA TeOopUs Koromonormit'
4 (crameM) BeRTODHO® paccmoemme &  HAX X o Torans-

HHM MPOCTPAHOTEOM E, u nyers E, —~ JIONONHEHAS HYNEBOYO

cevennd, OpuenrampeR paconoenns € uan £ wu uasupaem

+ BEMEHT

wek"(E, E),
orpauFdeHde Kotoporo Ha awdok crot F B E

{*uek'(F F,)

ABRseTCH oOpasywoue#t. KomewyHo, HYXHO ells NOSCHATH, YTO 3HAUAT
"odpa3youga”, B HANOXAThE HEROTODHE YONOBMA HA TEOpUD k*.
JonycTuM, uTo 9TO ojenaHo. TOrma NOAYYAETCA TEOpUA paccnoennf,
B KOTOpOf paccMaTpPHBADTCH BEKTODHHE DAacCNOEHMA, 3aTAHHHe BMeCcTe
¢ opmenTamneft naxg "k*. AHANOTMYHO MOXHO nelicTBOBATE B B Chyuae:
paccnoeqnft, Gonee oOmmx, 4eM BEKTOPHHE., Vs TAKAX OpMEHTADOBAH-
HHX paccnoennt mu crpomm K-rpynmy. Xorenock Ou copmynuposaTs
W IOKA33TH TEOPEMy, UYTO 3Ta IpYINa ABAAETCH HYNECBHM YNEHOM He—
KOTOpO#t TeOpHH KoromonioThit, KaK 3TO WPOMCXONET B cnyuse K PL
u K. . Bee 910 crenano » pacdore [99].

’ Ho°gnonmy OpHEeHTAUNA ABNASTCA NACXONHEM HOYHKTOM MHOIHX KO-
TOMDIOTHIECKAX  KOHCTPYRunlt, cnenyeT oxnmarh, uro oty K-~rpymou
OyIyT ecTecTBeHsHMA oONacTAME 3HAveRuit CONepPXATENBHHX HHBADHAH-
TOB.

Temeph NOHpOGyeM NMPOIBUHYTHECA B HAMNPABIEHHM (iiih).
Muorme mpeoGpa3oBaHnA, KOTOpHe IPYMEHADT NDH M3YYEHAM TEOMETDHH
MHOT0OOpa3ult, epeBONAT CNOXEHHS B YMHOXSHEG. PacCMOTDMM, HANDH—
wep, nonmuft xnacc Umena c(&). 3ror mnacc onpemenen, ecnm &
ecrs U(n)-paccnoenue man HEKOTODHM MPOCTPaHCTEOM X. a Tak-
ze ecnz & ecrs anement rpymm K (X)), npruen

c(€®mn) = c(&) c(n).

Ecnu My XOTEM HOCTDOATH I'pynny, B KOTOpOA nexaT 3HaubHEA (yHR~
s (] C, eCTeCTROHRO OOPATETHGA K MHOXECTBY (PODMBNBLHHX PANOB

{+ +x, +c + ...,
I8 xus H (X), r mpespatHTh ero B rpymry, G(X), =cmons-

3ya nepemEoXeEme (opmanbHHX panoB. Torma nonuu# xiacc Wrens
oupereter IpymuoBoft romomoppuam

c: KX) = G(X).



Curax noxasan B paéo're‘[i[za] , aro ora rpyma G(X) senserca
gy/NeBuM WIeHOM HexoTopoft oGodueHnHo#t Teopurm Koromonorait, B meft-
oTpRTENbHOCTE CHIajioM nonyweH donee oGuul peayasTaT. OH pacomaT—
puBaeT fopMaibHHE DAIN

{+x, +x,+x,+...,

hyic] :
x. e« H(X;A)),
HO PO® X6 OTpPaHMYUBBETCA OCHUHHME KOTOMO NIOTHAMA.
OnEaR0 MOXHO DOCTABHTH QHANOTHYHYD 3azavyy B Gonee olmeft
curyauuy. llpemionoxuM, uTo sajaxa 0CoGWEHHAS TeOPHA KOTOMOJOTHM
» B XoTopoft onpelienieAd \.-NpouspelenAnd. TexkAe HpoX3IBENEHHS
onpelienend, Haupumep, B K-Teopuu ¥ B TEOpEA KOGODIMSMOB.
Torma MOXHO 00pa3s0BaTh MyNbTUNIFRATHBHYD' IPYNITY G’(X) OyMM BH-
poi:]

{+x, xe€ «EO(X.).
BosuMKaeT Bonpoc: OyUeT AM 8T IPyNNa HyNepHM UneHOM TEOpAn
KOTOMONOTHI? '

Hanpumvep, cTadMABHEE ROTOMOTOMNYEQORHE IDYONH COCTARASNT
0606meRRYD TEODH KOTOMOTOTHA C MPOWSBEIBHMAMA (COOTDETCTRYN-
Lyo OdepuuecKOMy CHERTDY res’ ); sro#t Teopum cooTBeT-
CTByeT MyNLTMINMKATEBHAA TeopEd K ..

B oduem cnyuae HeT ocoOHX oCHOBamMil HAZSATHCS HA TO, YTO
rpyana G(X) senaerca mynemmm wnemom reopam roromonormt. Hampo-'
tap, lireitnep [143] ooKa3an, YTO yXe KOMINEROHAS K-'reopns c
Kospjsmmenramu B Zp OXyXNT KOETHUPEMEPOM K 570 Tmmotese. How-
TOMy \U~YMHONGHNG HYXHO NPeNNOABIaTS XOCTATOWHO xopommM. Hamps—
uep, BosmmeM B kxauectpe R pemectmemmyw K ~reopmm KO. Torma
xax muoxectso Gr(X) npencrapnseros nomipocrpercreom

1x BO ¢ Z x BO.
Omnaro, wrooy mpencrasats G-(X)xex rpymry, npexomstcs msectH
B BO wsecranmprayn H-crpyrrypy. A mvesmo, cTpyxTypmoe
oTodpaxenue

Ju: BOx BO = BO

HYRHO ONpEMENATH IpX MOMOWH TEH3OPHOTO TePEMHOXSHAR BADTYANBHHX
paccnoenxnit pnpryansio# pasmeprocTE I, (BepryansmuM pacernoeHEeM
HaskpaeTcA fopvanbHas PasHOCTB E-W IBYX HacTOAUMX PACC/oeHul
g, n-) 9r0 H-npocTpancTso My 0Go3HAawMM wepes BOO B
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emanornuno ompoxenmn  BUg . Mspecro, wro orn H-npocrpar-
crea BOg 1 BUg apnawrea deckomeunoxpatiuma NpoCTpaRcTEaMA
nerens [127]. OGuwit pesynsraT, oxBaTWBaLUuit OPOW3RONBHNHE TeODHH
¢ JDCTATOUHO XOPOWMM YMHOXOHAEM, IDHBENCH B [99].

Bce paccmotpenns, cpasafmue ¢ ({4ic) (omerrpy anredpa-
wgecro K-reopus), orEnamHpawrcs xo § 2.6 m 3.2.

dro, mO cymecTBy, 3apepmaeT ppeleAMe. lienbk Teopus OCecroned-
HOKPATHHX HPOOTPAHCTB HIETeNh — CHAGHATH TOWOJOTOB Heodxomamoi
M rafopmarmelt o GecROHEYROKRPATHNX HPOCTPaHCTBAX .MeTens, Win,
9TO TO X6 08MOe, O CHOeKTpax, HIH,4YTO TO X6 camoe, 06 0C60GmeHHHX
TEOpHAX KOTOMOJIOTH#, nmpmueM Ocodoe BHAMAHME yIensgeTcs Tem Oec—
KOHEYROKDPATHHM HPOCTPAHCTBAM lleTenhb, KOTOPHe BOSHMRADT Ha [pAaK-
THKe R HYXHH B NPANOXEHAAX, OCOOEHHO B MDHNOXEHMAX K TeoDUU
mBoroodpasmft, [IATE TNap HAM OpEAeTCH NOTPATHTH HA SHAKOMCTRO C
OCHOBHHME CpeROTBaMH# Hamelf TeopHE, B TONEKO B KODOTKO# 3axmwuan-
TenbEOR cexpMOR riaBe MH BepHeMCA K €6 NpeiMeTy ® pacCKaxeM o
ee OTHOCHTENBHHX NOCTEXOHHAX,



§2.1. Beezenve

llenso arolt rnmapH ABnseTcs donee nonpoGHoe olcymueHme
poeKTa, B o0mMXx ueprax oopucopamsoro B § I,7: moocTpoMTs Rare-
TOpPAL HPOOTPAHCTB, CHAGMEHAHX NONONHATEnbHo# cTpPyRTypolk, N0O-~
TATOYHO 6oraToit miA TOro, YTOOH QYHKTOP R ycranmunan
SKBUBANEHTHOCTD KATEIODHU CHeKTpoB ¢ aTo#t HoBolt -KaTeropmeit
CTPYKTYDH30BaHHNX NpocTpancTB. ls peanuziiyM¥ orolt mporpemvi
HEeOOGXOHUMD M3DANHOE KONHUeCTBO onpenmenexuit, TeopeM 7 JOKa3a-—
TEeNBCTB, KOTOPHE [TOTPeSyDT M3BECTHHX UHTEeNNIeKTYANBHHX yCHimit
® MOTYT yCTPBUEThL TeX, KTO BNepBHE CO BCEM 3TAM CTANKHBAETCH;
BIpOYEM, MEOTHE YHTATENH, BO3MOXHO, BCIOMHAT, KAK OHM ACHONTHBA-
JIB QHAJOPHYHHE YYBCTBA B OTHOWEHWMA CISKTPAJBHHX NOCIENOBATENh-
HOCTell, TEODHM MYyYKOB WM KAKAX-HUOYINE NDYTAX HONOCHHX pemeil,
ROTOpHE B HACTOAUWEe BpeMA ABNADTCA KX JIDGHMMHM HHCTPYMEHTOM;

TAK 9TO CKAXEM €me CHACHG0, YTO MH He SAaHAMAeMCA aarefpamdec—
Rbf reomerpueff. Tomoyora OCHYHO I'OBOPAT 00 STOM ammapare Kaxk O
"MaNFHEe pHA" .

B§ 2.2 2 2.3 5 DONNTANCh 0GOCHOBATH L18N1eco06pa3HOCTS MO~
X0omR, HCIONH3yeMOTO Ham# B OOpameRus ¢ 9THMA CTPYKTYpPA30BAHHH-
MA DpOCTDAHCTBAMH, B 970 DOCAYRHMT NOCTaTOYHOR MOTHBMpOBKOX HA-
mx onpenencHmit, B § 2.3 # mocTeneHHo NepeRNNYYy BHEMBHME C
onpenenennit Ha TeopeMi, a B § 2,4 MH OCPATHMOA K MeTOJAM NOKa-
3aTenLCTB, HO B § 2.5 ¥ 2.6, HaM ODUARTCH BEePHYTBOA K OLMCEHAD
mamaseprd, B § 2.7 A Iomonagp samedasry 06  "ANIMTHBAHX CTDYR-—
Typax", crenammre B § 2,2 - 2.6, Sameuan#eM, YTO OTOAT paccMaT-
paBaTH TAKXEe "MyABTHIIMRATABHH® CTDYKTypH".
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2,2 TDAHCTRA HeTen - CT,

B _CMHCNE gTBlﬂG@

B aToM maparpade my 3aiiMeMcAd BOITPOCOM O TOM,KaK CIEeNHMANKCTH
IO TECPHH I'OMOTOMMA MOTYT ONpENEeNHMTH, BKBHBAIGHTHO JH HEKOTODO®
npocTpascTRO X mpocTpakcTsy metens G2Y.

Ipexfie BCeT© TaKoe DDPOCTPAHCTBO XK. JNONXHO ONTh H -
opocTpaHoTBOM. OIHAKO CTDYKTypa IpPOCTPaHCTBE mMeTenb Gorave, 4YeM
mpocro H-crpyxrypa. 9To BMEHO XOTA OH H3 TOTO, YTO LHPOCTPAH-
CTBO HeTen: SKBABANEHTHO TOMOJOTHYECKOMY MOHORIY, WIM HORYIpyi-
ne, T.e. H-nmpocrpancrsy, B ®0TOpOM yMHOReHHE CTDOTO AGCO-
IMaTABHO ¥ eIMHHMLIa ABNAeTosd cTporoit emumueit. A ImoKasaTensr—
CTBA 2TOro (AKTa MH BOCIONB3YEMCHA arperarom, HOCHIIM Haspakye

metens Mypa . YToGH MOCTPOUTH MPOCTPRHCTEO S2Y merens Mype

HA » paccMaTpABamT 0ToOpaxeHns
w: [0,¢],0,t =Y,y y, (£20).

Texoe oToGpaXeHUe HA3WBALT NeTielt JHHH t. Pasymeercs, ecna
+ =0, T0 o'rodpaxenne ) TOCTOAHHO. JMeeTcs oYeBRJHOE BjIO-
xemme wHoxectna S2°Y " B mpocrpancteo §2Y x [0, e0) rze
[0,%0) - nonynpmma 0 €t <o°0, n my nanensem QY -
Iymipopankoft Tononorweft. pu atom Acko, wro £2Y u S2°Y ro-
MoTONFueCKE SKBUBaNEHTHH. Npoctpancreo S2°Y obnamaer ovesm-
FNM JMHOXSHHEM, NIDH ROTOPOM NMpoH3BelieHue merends WIAH L K 3
eCTh HeTHs WIEAH ‘UL + 3} N0 OTHOMEHKD K STOMY YMHOXEHAD S?'Y
ABAgeTcR MoROMIOM, oKpmpanenTHsM 52 xak  H-mpocrpamcTso.

TlonyyenHoe HEOOGXQAVMOE YCAOBHE, IO CYLECTBY, ABAAETCA JOC—
TATOYHHM: 1000k Tononornyecknit MOHORX X. ¥y KOTOpOTO 'R',o(X)
6CTH Tpyma, SKBUBANEHTEH MPOCTPAHCTBY NMeTenb. JoKasaTenbCTBA
MH 3]I6Ch He NpHBOJAMM, TAK KAK OHO B Hacrosuuit MOMeHT He Hmpem-~
cTapnAeT A HAC MHTepeca.

C TOYKE 3pEHHS TOMOTONAYECKOTO TONOJNOTA PACCMOTDEHME yM—
nomennst 2 XxX ==X, ma xoroporo orvevennas Touxa ABneTCA
crporoft emmHEmE!i, BIONHE OCMHCHEHHO: NGOG YMHOXeHHE MOXHO Npo—
IefopMEpOBATE B TAK06, BOCIONB3OBABUHCH TeopeMoit o MpomonxeHun
TomoTonEn. Ho K coxanenmp, yciopwe cTporoft acconmaTHBHOCTH

(xy) 2 = x(yz)



IIOKaxaTCA eMy BecbkMa HeyIoOHEM. OH npexmnovyen dH AMETH Jeno ¢
ycnosueM romoTomudeckoft acconmaT@BHOCTH

pe(uxd) = u(dxp),
HO STOTO yCnoBAA HAM HEJOCTATOYHO, ¥ BOT IOYEMY.
lpeymonoxsm, YTO SalBHH IPOCTPAHCTBO 5 X, ymuoxemme M

X®=X*xX =X n rexes romromus htzx —- X, uro

b= p(pux ), b= pdmp).

Oboawawuan M (X, i) wepes XY, oru-paeRcTsa MOXHO lepe—~
oucaTh B BANE

ho(x y, 2) =(xy)z,  h (x,y4,2)=x(y2).
PaccmoTpaM Teneps oToOpaxeHns X“"X. Onepamms yMHOXEHAA HO3<
pOnsieT ohpenennTh IATH TAKAX oTOCpametyil: oHM HOPEBONAT TOYRY
(w, ac,/g«, 2) p cocTapHHe HPOM3BENBHMT, M3IoOpaXeHHHe RHA oNexyD-
mef#t mmarTpamme:
(wm)(we)

" ‘.
......
....
P ..
....

(wx)y)z WXy

(w(a;i”»g .............. w«":?)’)

lyHkTApHHe NHEWM HA SToft mwarpamve IpeNCcTABAANT coloft mATHL rO-
morTomaft, eCTECTBEHHO BO3ZHMKADUAX MOXIY STHMME OATHD OTOoGpaXeHAS-
MHS

h*(/.uixi) e Aninp)

/A(ﬁ*"i) }A(l*lb‘)

h (Axpnd)

BvecT™® °TH IATH TOMOTONME COCTABAMMT OTOGDARSHMS
L. b
S xX*—X.

MoxHO CHpPOCHTE, ITPONONXAETCH NB 3TO O0TOODAXGHHE, CRAXEM, IO
oro0paReHRs

H: E*xX*— X.

Bw2



Oxcasuaae'rgﬂ, 9TO HHOTZAA OpOIDNXAeTCH, 8 MHOIEA -~ Her. Ilpemmo-
NOXEM, HANpEMEP, YTO X  eCTh OTPOTAft TONOAOTHYECKH! MOHOMT
~ YMHOREHHEe B HeM; B BTOM C/IyY8€ MOXHO HONOMITH
h;(x,v,2)=xgz(nesasncumo or t), 7 waue orobpamenme H,

OYeBIHO, CYNECTBYET —~ MOXHO HOJNOXUTH

H(e, w, x, Y, B) = WXy

( mesamucmMo or € € F,° ), Ho B oGuem cnydae Takoro H &
cyuecTpyer.

Mu pacomaTpusaeM cyuecTBoBaEMeé J = KaR BTOpMUHOS TOMO—
ronmyecKoe ycrosne. Eonn orToOpaxenme H cymec'rfye-r, TO MOR-
RO QHANOTHYHHM 0GPa30M pPACCMOTPETH OTOGDPARSHMA - n
chopMynupoBaTh TPETHYHOE IOMOTONMIECKOe yciaopMe, W Tar gpaiee,

Koneuro, HeoGXoIuUMO YTOYHATH CMHCA CHOB "H TaK nanee". B
OOBACHEHNH BTOTO A GYIYy B OCHOBHOM clelOBaTh pacore Cramede
[139].(9ra padora Cremeda ynoGma mus MoEx Nenelf, HO U3 4yBCTBE
RoTOpMYyecko#t ChpaBeUIMBOCTH H3ZO BO3JaTh IONXHoe Oonee paHHeff
padote Cyrapapu [144].)

(1) Crawed mocrpoun mocnemoparensiocts K ) m 22,
NpOCTPaHCTB NAapaMeTpOB, TP Km eCcTh KIeTRa ”E"" ¢ mmo
yKa3aHHEM UOJpa3NeNieHieM rpaHMIH; B uacTHooT#, K 2 _GCTH TOU-
xa, K, - emmuumit orpesor I, a K, - amex E® c rpe-
armeft; mompasmeneHyo# KeK MATHYTONBHAK,

(i1 ) On, manee, onpexmenun An—npOC'rpch'rBo KaK ITpOCTpaR-
oTe0 X ¢ 3ameuEnM cemeficTeoM oToGpamemmit

M: K xX*—X,

2 €’1§ 1, YIDBNeTBODADIMX TOIXONAMAM ycnopdAm, Hampmvep,
A —npoc'rpauc-rm ecTs npooTpacTeo X ¢ orodpaxenmem M
— X, A,-npocrpancTso ects npoctparcTEo X G 0ToG—
paxeaneu M X"X"’Xn sazpamofl Tomronmet M s Mexm
M (M i)nM LAxM,) 1 or.m,
(‘ttt) Eonee 'roqao onpelnenesse XAeTCA KHIYKTHBHO. IlycTh
X ecTh An_‘—npochaac'rBo, Tak YTO 38[BHN OTOGpaXeHRA
~M M » Yepes oru oTopaxenns Cramed ouperiend-
eT HroseRerme (‘3}% YxX"™—X. o onperenenmo X sp-
nseTCs A,‘-npocrpaacrnom, €0l CYLECTBYET OTOGpaREHMe

M : K xX" =YX,

IIpoIo A¥awriee 3TO OTOOCpaXeHue, 3aJaHHOe Ha (aKn)XX
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liph n 24 oToOpaxeuns Mn’ HA3HBAWTCA BHCHAMA TOMOTO—
[IAAME o

({v) Npocrpasoreo X Haswpaerca A __ —MPOCTPaHCTBOM,
ecnd NpA Bo6X N 3 2 saIaHH 0TOCpaREHHA no HAZENAOUZE A
orpyxrypoft A -mpocTpancTsa mig xammpro  H,

(V) Tonsree A, —mpocTpancTBa mpeicTannseT codolt alex-
paThyD (X DoMXomAmMyD mAn Teopnmu romoTomui) 3aMeHy NORATMA NPOCT-
pAHCTBA CO CTPOTO 8CCONMATHUBHHM YMHOREHNEM,

CTporo TOBOpH, A JHPOCTHA HINOREEME, COCPENOTOYMBUKACH HA
YCNOBMH BCCONMaTHBHOCTY M MTHOPMPYS TOT JakT, 4TO OTMEUEHHAH
TOYKa MONXHa ONTH eNMHUIed; oaKo B onpeleneHHH Am—upoc'r-
pasoTBa, (ferTuvecknm IpHaoM CTamedoM, OpACYTCTBYET Tpelopaiue,
4TOOH OTMEUEHHAA ToYKA ONNa GIEHALE# B HEKOTOPOM IO IXOLAUEM
cMHCTIe .

Bce 3TO JONXHO HIpHBECTH K CNeNyMueMy pesynbTaTy: HpocTpaH-
crBo X TOTAR M TONBKO TOTNA SKBMBANEHTHO MDOCTDAHCTRY NETeJH
82Y, rorla X  ects A, -npocrpatiorso, a ’lto(X)-rpyn~
B, OTa TeopeMo HESBHO COIEPRUTCA B [‘.[39 , NpaBjp, TAM CTONL 2B
HEABHO NpemlonaTaeTcs, 4To X  CBASHO; 3TO 3AMEYAHME OTHOCHT-
cA B K OoNee paHHEM paloTaM, NCNONBL3YEMHM B [139_], HanpuMep
x [54].

OuATB~TaX®, CTPOTO. TOBODHA, HAM TpelyeTos PO3YJLTAT Che~
Iymuero prpa: dyrrop G§d  3a/peT SKBMBANEHTHOCTH MEXNy KaTO—
ropne#t (CBASHEHX NYHKTMPOBAHHHX) KNETOMHNX NPOCTPAHCTE Y &
momxonsuM o6pasom onpenmeneHHof karTeropue#t DpOCTPAHCTE 0 A.,-
CTDPYKTYpOR.

fl AamMedy myTH, ONENYHA NO KOTOPOLY MOXHO NOKA3HBATE TAKAE
TeopeMH, Y3 TeopmH paconoeHER Xopomo H3BECTHO, YTO IO ANCOH
romonormyecko rpyme (  MOXHO MOCTpOMTEH "yHMBEpCANBHOE
paccnoenue"

G — EG — BG

co cioem G, toransmsm npocrpamctsom G u cazot BGr
B 3aBHCHMOCTH OT BAUMX NpexmonoXeHu# u pame#f KOHCTPYRIWH NpO-
CTpaHCTBO EG oyner nméo crarmeaemo, nméo mo Kpafine#t mepe
cnado IOMDTONEYECKA SKBABAJIGHTHO TOYKE. SNeCh YIAOOHO CCHNATHCA
na [71], ocodenro c. 80 - 88.  Yopomo m3BectHo Taxxe, uTO
paccnoenne

G —EG — BG
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OYeHb HATOMHHAET ONMCAHNHOE B TN, I PACcCNOBHH®
X —EX —X.

(Koxeuro, Oyxma E » JBYX 9TUX GAYy4YaAX o60SHAUYAET pa3HHe
Pely: B EPBOM Ciydae 2T0 ecTh QYHKTOD CNoA G-, a Bo BTOpOM
mpyroft dyHxTop Oasy X; OONYHO KOHTEKCT HO3BONSET K30eXaTh
nyTeunin.) Buro On menaTenbHo, urodH dymxrop B (" xnaccngu-
LApYDIee TPOCTPAHCTBO") OHN B KAKOM~HHMOYIEH CMHCNE ofpaTeH (yHR-
TODY & ("npocTpancTpo merens"). A 2TOTO HEOOXOMMMD, KOHEU~-
HO, yMETH ONPENENATH Knaccuuimpyvmme NpoCTPAaHCTBA M YHUBEDCANB-
HHE DPAacCNOeHMS IS HPOCTPAHCTB G-, He cTONB XOpoWWX, Kak TO-
nonOrEYeCKde TPyMIH, B ciyuse korma (r  ecTh moHOME, 3TO
omenamo » [103] u [142] ; om. Takxs Gonee mosmwo pacory [94].
C revenmeM BpemeHm orpammaenmit va (¥  craHoBMMOCH BCE MeHBme
B MeHBI®, XOTA "yHEBepcasnbHOe DAcCNOeHMe" OTAHOBHIOCH paccloe-
AmeM BO Bce Oonee u donee cnadoM CMHNCNE, B KoHIe KOHLOB "YHA-
BepCcannHoe pacciioeHrs” m "KnaccHMOApYDEES NPOCTPAHCTBO" OHNA
onpeleien JUIA Cay4as, Rorjg Cr ABNACTCA NAUB A.,,,-npocr-
paHcTBOM,. VveHEO 9TO M cmenano B padorax Crameda ¥ Cyrasapu.
Ecne G eors tonkko A -POCTPAHCTBO, Ta MOXHO Ompe-
IeNATE YacTh "RAACCHPMUMpYDUETO IPOCTpDAHCTBA", WTO TaKme Hpen-
oTaBNAeT olpeMesieHHyN MATepec. Hanpmvep, monomms G = §
o6tuHoft cTpyRTypofl TONMONOIrMYECKo/ TPYNNH) B PACCMATDHBAA
xek A n, ~TIPOCTDAHCTBO, MH DONYYMM HB BTOM ny'm ccnoeHve

sl__’sln-i CP

m, ucuonssysd ‘K ReK npWRNeMBamues orolpaxsiue, NONYYmM

¢,

cp™u e = CP",

E,.- = E_ -npoprpsucrsa

B rom maparpede MH paccMOTPEM @OTECTBEHHO® NpORONXefne
ROHCTPYRURR HpeHIymero Daparpade, OTHOCAUGECS K ¥TeDHPOBARMMM
upocrparoTeaM metens S2°Y o mE2 .

Tloone § 2.2 Gonmee HNE MeHSe ACHO, UTO, feflcTeya B Xyxe pado-
T4 Cramede, MOXHO BHITECATH YCNIOBHA, NPM KOTODHX H—npoc'rpaa-
¢7BO ABARSTCA NBYKDATRNM mpocTpaHoTBoM merens. Eomz X =62 %y,
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TO, KOHEUHO, YMHOXeHuE B X romoromuecku KOMMYTaTBBHO, T.e.

M® T X®— X, rme T(x, ) = (y,2).
Omiaxo, 9TOTO YCAOBRA CAMOTO IO cede, KOHEUHO, HENOCTATOYHO; MH
XOTUM HONYYUTH OeckoneuHoe ceMe#CcTBO BHCHMX TOMOTOUMHA, aHANOTHY-
Hoe cemeitcThy oTOOpaxoHAl M,,,. nocTpoensomy Cramedom. Ipeg-
nonarad, wro X <S°Y wm X =%, vu upmeomm x womwd ce-
meitcrpaM BHcmux romoTonmit. Foree TOTO, STH BHCUME TOMOTONMY OC-
MHCTIGHHH ¥ HOZNe3Hy, MO0 HEKOTOpHEe M3 HUX NOABIANTCA NPA [OCTpOe—
HAW ToMONOTHYeOKMX onepamuit B H *(Q"'Y; Z/P) wo Kym m Apaxs
{77, 78], Bpaymepy [47] u Jestepy u JNowody [55], a eru romonoru-
yeCkne onepammu, HECOMHEHHO, IOCTARNANT PA3YMHYD BHdopMAILD, OT-
paxamuyo cytiecTBeHHHE cBoitcTBa N -kpaTHoft MeTHeBRO# CTPYKTYPH.

Mu cTanxmpaeMcf, OJNHAKO, ¢ Toft TPYRHOCTED, YTO A ABROTO
ONMCAHRRA TPOCTPAHCTB Kn_ HAID NPOMeNaTh MHOTO HenpuATHol
padoTH; MOBTOMY JUiA nmanbHelero nmpoImsymeHMs XOpomo OH HAY4UATHCSH
00XOJMTECA 63 B3TOTO ABAOTO OUWCAHNA, 3aMEHMB ero HeroTopoRt "ma-
ungo#", xoTopafd cTpoMna OW mX INA HAC, [ONOGHO TOMY, KAK METOX
BIMKNUGHEX MOJBNiell B OOHYHHX TOMONOTMAX MO3BOAAET HaM OCXOMMTHCA
Oes BHIMCHBEHHA ABHHX dopMyx maa \J, -yMHOReHuit. Bce "MALEEE"
9TO#l TNaBH NpeliCTaBAANT coGoit mpucmocodneHnsa IS aBTOMATHIECKOIO
NOCTPOGHHUA GECKOHEYHOTO KOJAYECTBA BHCMAX ToMoTONnmd, W B 9TOM
¥X OCHOBHOe HA3HAUGHNE HE3ABHCHMO OT TOTO, CKDHBADT OHM 3TO
38 cpoell G1arompucTOXHO} BHEWHOCTHD MAK HET.

K coxanenun, xaKk g yse otmevan B § 2.1, mocrpoenge m mc-
monL30BaANe STUX " MAWMH" -~ TpyJHoemKoe meno. Ilo sroit mpmumbe
HaCTofAUAA INaba HAlACAHA CKOpPee KAk OYepKk O NoNnn3e "'MawmH"
OH8 HE pACCUATAHA HA TO, YTO [0 ee HPOUYTEHMH 4YUTATENb HOAYIUT
yoocToBepenue " MexaHRKa" . ONHEKO s HalEwCh, 4YTO OHA MOXET
c031aTh y ConsuMHeTBa uuraTenelt oduee nmpenoraBneHme O TOM, dTO
IPOUCXONUT, 8 TaKxe MNOCHYXUT NpEeXNOCHNKOR WA u3yueHHsa Gonee
TEXHAUECKUX PAGOT, HAE KOTODHE # OYIy COHNATECA.

lipexne BCETO MH HYXEAEMCA B COSNAHNE SKoNoTMYecKoft Hmmz
s paccenesma (o) ronuempos K, Crawede u () nexoropux
IpYraX aHaNoOTWYHO YCTPOEHHHX MONMINPOB. fl Haumy ¢ ompeleneHns
ToltoAorAyecroro I[FOMla, unM kKaTeropum onepaTopoB B cMucine Bopr-
mana n Porra [39, 40]; sT0 noRATHe HamoMAHAET NOHATHe omEpAIN
B chMucne Mos [92], W T03Ee A CKaXy, B 4eM COCTOUT, pa3Hulia MEmIy
HIMH,

Tomonormyecknit MPON €P coctonT us npocTpatcTs P.s

*
MHICKCYPOBAHHHX MapaMyu LENHX gucel 0(«,5 2 0. JIeiicTpmem [iPOMa
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Ha MpPOCTPAHCTBE X MH Ha30BeM cemellcTBO OTOGpPaXeHuUl
4 o
BgxX'—X%,

T8K 4YTO NPOCTpaHCTBa P“ 4 MOXHO pacOMATPUBATH Kak "OpoCT~
parcTRa mapameTpoB", AHATIOTHIHHE nonuaIpam K " Craweda,
KoTopue NpelicTaBAAOT CoGoit mpocTpakcTea mapamerpos P | mo-
CRONERY OHM MapameTpasynr oTodpaxemus X = —= X. Ly

Henpimep, Kymo m Apexm [77, 78] padoranu ¢ mpocTpamoTEAMA
X, RBXeNeHANMA CTPYKTYPHEMY oToSpaxeumav §, : I™x XXX,
Tak Y0 § VX MCIOIB3OBANACH NpOCTPAHCTEA mapamerpos P z-fl”".
Tenee, Jeitep u Jawod [55] paGorann o IPOCTPARCTEAM X" Ea-
ZeneHEMMA CTPYRTYpHUME oToOpaxeunav (¥ L )KXP;’X. rme
z ©CTh CHMMETDHYEOKAA TpyNua CTeNeHE '} } L ecrs
rv -rpaTHER mEofte L, w ... # Z;P + TK 9T0 OHY NONBIOBANACH
npoctparc Teems mapaverpos P, = ¥ L.

BosBpauafck K Raue#t Teoprl, paccmo'rpgm mpocTpaHcTE X ;
@C/IM OHO JIOKANBHO KOMIAKTHO MJM 6C/¥ MH MCIIONB3YEM KOMIAKTHO
NOPOXIEHHHe TONONOTHH, TO MOXHO HOCTDOHTE ITPOCTDAHCTBO

P
a, (X7)
Ha.,6 = (X ) ’
R BO3HMKAET OTOOpaxerne

H, ¢* Xt—x*,

3aauaT, deficrene IPOIM P ws X ecrs cemeiorso HOHpe DHB~
HHX oTOOpaxeHmit

P«.‘,r& - Hc&,&’

COrZACOBAHHEX CO BCOMH PACCMATPHBACMHMN CTDPYRYYDEMN.

A wr0 3T0 38 CTPYRTYpHT? M eme He CKOSANH, KAKUME OTPYRTY~
paME odmajiaer f‘) . Bo-mepmux, MHOmecTRa Hﬁ_eodpasynr RATOT0-
PED: MH MOXOSM BSATH KOMIOSHUED OTo0paxeHwl

a ¥ " 4
A X"+ X" x A X X"
H DORYyINTEL 0TOCpaxeHEe
hlh“: X““"— XG.
B COOTBETCTBAE C STEM MH NMOTpeGyeM, uTOOH MHOXECTRA Pw 4 Ounu

MHOXSCTBAMH MODPHIMOB ifmropoﬁ KaTeropun; olherTaMu sTOf KaTero.
ome oyxyr ommons X%, o=0,1,23,.., mu npocro mense wnc—
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mo=0, 1, 2, 3,..., ¥ MmHO®ECTBE P“,g OyIyT MHOXECTRAMH MOpP-
fusmoB o0BEKRTA ‘B ofsexr Q. Mu morpedyem rTaimse, YTOOH HAmA
RKATeropEA OHXA TONOJOTEYecKoff, T.8, WTOOH OTOOpAReHAA
Pa, 6 - P
GHJAH HEINpPe PHBHHMH,
Bo-BTOpHX, m0 OTOSpAXEHKAM

EX*—X* x gix‘—X*
CTPORTCA OTOCpaxcHEE
{xg : Xa.u.‘__ Xéui
llosToMy Mu moTpedyeM, 4TOCH OHJM 3afaHH OTOCPAXCHEA (YMHOXOHMH)

Pa,cx Pc,oL g Pa.+c,8+a(
CO cueymmEMZ CBORCTBAMH,

(1) Bee aTm oroOpamenmA HeIpPepPHBHN.

(41) LA HEX EMeET MECTO CTDOT8A 8CCONEATHEHOCTE.

({44) Tommecrsenmos oroGpaxemme » mpocrpancrse Fy o mpaseres
crporoft exumameit.

(tv) DGosmaumm wepes 4, roxmecTmenmoe oToGpamemme B mpo-

CTDRHCTBE P,’,. . Torma

1,%4¢ = 1ays-
(v) ({xg)('ﬁx £y = ({th&) eCNR 00e WACTH DABCHCTBA

EMeDT CMHCI,

Tax Rax ymHomeHme X eCTh QYHKTOP JBYX NePEeMEHHHX, ABIAD-—
mafica HA OOBEKTAX OGHIHHM CEOXOEWeM NEeiHY WHCEN, TO MH EMeeM
Iexo ¢ rareropweft ¢ IPOM3 BeNOHUAME

B-TpersNx, Ha IPOCTpAHCTBE X IefcTByeT CmMMeTpEYECKAA
rpyooa Zq_ . B meflcTRETEMBHOCTE OHA JeflCTBYeT HA HEM CIpaBa:
8amaB BERTOP (XLy, Xyyeery Xy )€ K KR OTOGpaxeHEe

X ‘_E-{i’ 2'! '_"'a'}

¥ NepeCTaHOBKY KaR OTOOpaxeHEe

U, 2,..., 0} <2 {1,2,...,0},

6~1
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M BNHMM, 9YTO ROMIOSHIED CZeNyeT OPaTh B TAKOM HODANKS:
x d
X—1{2,.,a} ~— {1,2,...,a};
MOXHO YBNEETH, 4TO p ReficrByer Ha IC ompaBs, X HPOCTO BHHMA-
TONBHO MOCMOTPeB Ba fopmyxny

R VRO B

(Eowy ® oy (@)

TaxuM 00pasoM, OTo0paxéHme
*,
prep: L, H,,
ABATETCA GHTHIOMOMOPfU3MOM (MOHOMTA B MOHOME). B cooTmeroTEEN

¢ oTEM MH noTpelyeM, YTOOK IXA RAXEROr'0o OV CHX B&JAH SHTHIOMO—
MoppuaM.

P r—-—-P"; E“ — P
ORHOrO MOHOXEA B Npyroff, Jra CTPYKTypa XOAXHA OHTH CRASAHA C YM~
HONGHEGM X CIBAYDUHEM 00pasoM:
({) Ecam peE ﬁaz o
p x6*= (Px6)
e x662“+6 ecn. OYeBREHAA NOPeCTAHOBKA, TAKAR, ITO 974
Jopuysa onpapeXIEBA B ,,N.g +4§ Axa mdoro X.
(i{) Ecax aFEP  x 365 LT°

*({x%) = (?x¥)6*,

e P ecTh nepecranonxa. oveamnm odpasou BO3HNRANEAL npn
orodpezermx X “xX °* — X <X " nepecranxmmen comoxurean X x X
«a 6 - ZOrWIHA NGDECTAHOERA, BOIMEEATEAA NP 0T OCpARS HEN
XExX* — X*xX°

HexoTopue ABTOPH NPeJNOUATANT HCIOXL30BATH romomopEsM

L, Pa,,oo’

o
Refcreypomt oo fopuyan
P»(P'i)*: ., H“.“':

pPaSXiEe MeXXy XBYMA MOIXORAME HecymecTBOHHO .
B HeRoTOpHX cXydasx padora C IIPOllaxm He Tpedyer ECHOXBSOBA-—

BEA NePeCTAHOBOK, ¥ NOTOMY oToSpaxeHud E - P o B8 odgsa~.
reXBEO ERAUNATH B CTPYRTypy [POla; TaxmM ocpaaou. mee-rcn nBa

-
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‘papsanTa ompexeseHEA [[POlla: omuE - "o NepeCTAHOERAME", & ApPyroff-
"Ges mepecramoBox”. Coraacmo Maxeftrmy [83], c. 97, Tepsmm IPON
HPONCXOXEY 0T "xaveropumm ¢ [IPOmspepsEmaMmd ¥ IlepecraHoBRaME”,
nosroMy IIPOII 663 mepeCTRHOPOR MOXESH ONX OH Hasuparhcs IIPO.

" TomaTNe omepams, BBeNemHoe Mpem [92] , @HAXOIMYHO ONECAHHO-
My puwpe nosarmo [FOlla, sa WCRANYEHHEOM TOrO, YT0 PACCMATDHRADTCS
XEmS MPOCTPAHCTBA DAPaMOTPOB Pi o) IOBTOMY B omepane Oxe pemms
"ROMIOSHIHE" X "NEKAPTOBS YMHOXOHEA" He OYmECTBYDT CaMH o cede:
HS HEX XNHIED MOXHO OXOMOHHNDOBATDH OIEpaIED

ACTRE AL IR

IRe fEPh‘, 9’;994 4.+ PRoywerca, y Mex ecTs omEcoX amcwou
xR 8TOR eMEECTBeHNOR omepaume.

B mSRCTERTENBLHOCTE K3 CKASANHOLO EENHO, YTO ONEpamH BO
MHOI'EX OTHONSHHAX xyume, deM [[POIIN; HanpEMSp, NOCHEHOBATEXBHOOT
npoctparcrs Cramede K, sBasercs omepaxoff (des mepecramopox),
o He aBagercd IIPONom. [Ipocro MHe mpeXCTABARETCE 60Xee YROCHHM
oBavYANA OUBACHETS "ROMICSHIEN” N "HeKADTUBO YMHOXeHEe" mo OY-
ROXBHOCTE N M NOTOM ONMCHBATH KOMCHHWDOBAHEYD ONGPEIHED

F (g x g% %)

Ha camoM smese pasmEma Mexny [[POllam X onepasaMe He TAK yX X
crpemHa xxq Bao. o memmoMmy IPOlly MoxHO MOCTPORTH OmEpaXy, 00—
YaREB OPOCTPAECTEA F; 4 ¥ OTODOOHB IpoCTPEECTEA Pu s © >4
o namnoR onepanme Moxdo mocrpoxts IIPOI, "CBOGORHO IépOXReHHER™
' JoHHOR omepamoft; »TO OsEAuAeT, YTr0, padoras $e8 mepeCTAHOBOX,
M3 10 XOXHM ‘

= x X,.X
,é 6‘+6‘+y+6“‘-6 p‘,‘,_ Pi.‘, P‘»"u'

& m& padoTe ¢ NEPECTAHOERAME HAXO SAMEHHTH OPOCTPEHCTBO
Pi.ﬁx Ej‘v‘o XX E)""'-
TPOCTPAHOTBOM

P xPia x...xP

x I
'1‘,'6‘ Y "‘u G

4
TRe
G=L, xZ‘ x...xz‘“.

4
Ecam mu nepefizen or IIPOlla x onspaxe, & OT OnepamH OROBA
x IPOlly onMCAHEMME BUNG ONOCOCAME, TO M DOXyTNM, BOOGH® I'OBO-
pa, IOFOI, oramdEuRl OF HOXORHOrO; TARNM o6pasom, I[IPOllos doxnme,
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weM onmepax. Xxg mammx mexef, omsaxo, xBarrr rex IIFOllos, xoropue
OXBEBAXSHTHH OHOpajaM.

HeoOxomemo Taxxe OTMETHTH, YT0 B onpepexcHMe xeforsum IPOIa
NN ONOpa{H HA DPOCTPAHOTBE X HEOOXOMEMO BRINUETH YCAOBEA, EA—
CHNEEACA NOPAJIOHHS OTMOYOHHOR TOWEH. '

Mo crexyomas 8afiava — YOOXHTH Bac B TOM, WTO MomHO (N Ges
GOoXBMOT'O TPYZA) HNOCTPORT: HOOKOALKO ONBPAN, XOTO[HE CIOCOCHH
RefloTBOBATH HA HOKOTOPHX BAXHMX HpoorpaHoTBax. f Queaan sTro,
NpexsABEB "0UeDaxy M -MeDHMX XyORKOB". 3ra omepara xefOTEyer
HA JOOOM FU~KPATHOM UPOCTPEHOTBO UETOXb, TAX 9T0 MM PACOMOTDEM
cxyuag, xoras X =S2"Y. B srom oxyuae

s
3 (YS"»%)
[IX = (Y. ¢,)
M DOCTPORM IPOCTPAHOTRO P£ 4+ TOUEAMN EOTODOTO ABIADTOS Ho—
ROTOPHS HONpeJHBHHS OTOSpAXSeHHA
”®n 3 "~
S8, VS, 3,
Hooxoasxy anG0oe OTOCPARSHHEE
) 4
p: S8, — \1/5"',50
ENZYINPye? OToCpaXeHHS
P*: X — X‘.

HemA ONepeXA ABTOMATEVEOKE Oymer meformosavs Ea X = G2 Y.
Homoxssyessie HaMl OTOODANOHNA

n &"'
£:5 —*15

BHPAARAT CXSXYDUAM 06pasoM.
Oroxgeorsm cgepy S~ o 17/9I" . Hamm orodpexemma p
npoorpanorsa | /9] ™ nocrommmm (¥ KX sHAveREe - OTMEUeRHAA TOTRA)

(=]
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BHO MHOZSOTBA, ABAANGAIOCH OCSONEHOHHEM HoIle PORPHBAIIIXCA
OPAMOYT'OXLHMX NAPAXYe RSIHNEXOB, pedpe EOTOPHX NAPAXNSNLHE OCAM
roopuHEAT (OM. PHOYHOR). Ha kamzom s om napamxemmxoa
scrs mmeltroe orodpaxemde (X , X, Z. M,

*Mhy Xy A, tUE,) A omHO ¥3 ! e napaomix S =] 6y1ce'ra VS"
Kaxnoe ms claraeMHx Syxera HCIONB3YeTCHA om H TONLKO om
pas; ®TO 03HAYAEY, YTO OHO ABIAGTOS odpeaou POBHO ONHOr'0 K8 NBH-
pemmux mapaxsexemmemos 3 1 /9L ™.

Ha pHcyERe M800pAXeHS CHTYyaIRA MAA IV = 2, b = 3; mpegno-
ZBraeTCA, WT0 NapaiieXeIMmex co 3HaYKoM "I" oroSpamaeTca HA ciA-
raemoe Homep I Gyrera VS , M GHANOTEYHO OCOTOHT HOXO O HA~
panme zenrueaMa 00 SHARAMY ", "3%.

IIpoorpancTBO P HAJe AReTCS TONOXNOrNof XAR HONIPOCTPAHOTBO
QYHKIHOBAXEHOYO npoorpanc!na

" (s™,s,)
(‘{5 8

IKBABANGHTHHM OCPAsOM, MOXHO CKASATH, YTO MM OWYHTaeM OYOOpaxe-—
HEg CAWSKEMH, €CXE CXHSKM BOPUMHH COOTBOTCTBYNS{HX IlapaiLustelN-
LeJHOB.

9ra Hexurpes omepama & = P(n)masumaetca omepamofl N -mep-
pux xyouxop (mme [POloM N -MEepPEHX KYOUKOB, €CXE MH mepefied x
IPOLly) . Mnea ee NOOTPOGHEA IpMRAKMeXHT Bopmuary X orry [39 ]
Cpasy BMzHO, UTO 8Ta ONEPANA BIOXHE OTBOYAGT HAMEMY I'€OMOTPHYe-
OEOMY SaMuCKY. 3aMeTHM eme, ITo XeficTBEe CEMMBTDUYECKOR rpyIImi
Z HA P‘ ‘ crodopro.

% M OyabM rosopETs, uro mpoctpaEcTeo X  apasercs [, -mpo-
CTPAHOTBOM, 6CXX HA HOM salaHo AefoTBHe onepajH rb-mp‘Tn’xT
GEEOB, WA, MOHSS XOCTEo, geficTEBEe upyrof omepams, SRENBANeRTHCR
erofl X UpEONOCOCXGHHOR XA TeX TeXHEUecKHMx mexel, RoTopRe MH
mpecXelyeM B TOT MXM HHOR MOMEHT.

Tenepr yxe MOXHO HODMyAEPOBATH COOTBOTCTEBYIUNE DeSyALTATH.
I'pydo roeops, mepeuit w8 HEX MOKASHBaeTr, 4YTO HPOCTPAHCTBO A HB-

ASBTCE FU-KPATHEM OPOCTPAHOTBOM DeTXh TOLNA N TOXBEO TOrZA,

KOTHA OHO ABAABYCSH E'n-np_oorpancmou: OEEARO BaM norpedyerca
doxee TouHAA GOPMyAMPOBEA.

IIPRATEOPEMA 2,3.1. ({) Zymrrop G2 Moxso mpempataTs B QyER-
TOD, OUDOJGNSHHUft BA KATETODEE IDOCTPARCTE Y N NPEEEMAnmt
BHAVeHEA B Katercpw® Taxmx [, -mpoctpamcrs X, wro T, (X)
ABNAETCA rpymmof,




(i{) meeerca "odparHuf x S2™* 20 Bw,' cranmmpf »

coormercreue i —mpocrparcrey X (n- {)—cmasmoe mpoorpe~
CTBO .
({1{) Jmeezon ecTeCTBOEEOS UpeoCpABOBAHEE
B"R"Y — Y,

X0TOpO® ABAAGTOA SREEBaeHTHOCTIN, 6cxr Y  (n-1)-omasmo.
({v) ¥meeTos eCTECTBEHHOS HpecdpASOBAKNE

n_n
X -~ Q"B"X,
KOTODO® _BAROTOA DKEEEAIOHTHOCTED, eCIE T, (X) ecrs rpyma.

Eoan me mpegnozarars, wro L (X) eors rpyma, ro omass
wexzy X x S2"B"Xnemerca croxsee, x ee omicamde Mi MpEBezeM
B § 3.2, [lo cymecTEy, IR 9TOr0 HOCTATOUHO PACCMOTPeTs ciyuaflt
ne=1,

fl xomxeH OOBACHETH CNOBO "mpegreopema®, a TO URTaTe) B MO-
XeT NOXyMATE, TTO OHO CJYXAT YKaBaHHEOM HA EKAKHe-TO NOJORTH B X0~
EQBaTeNLCTBe; HO A HMED ‘B BUNY XpPyroe. 3TO CJAOBO YKASHBAET EA
HOCOBGPUIRHCTBO He XOKASATONLCTB, NPHHANJEXAIEX ADYrEM, a dopuy-
MMpoBRE, mpEHanxexameR Mue. CroBo "mpexTeopeMsa" y MeHA 0SHAYAGT,
TT0 peus EEOT 0C yTBOPKNEHNH, XooraTowHoM (KA A Hamewcs) maa
00BACKEHER OCWErO CONSPEAHHA M HEeNX pesyiabrara, HO HE OTATOMOH-—
HOM Pas/HYHHMA TEXHHICCKAMZ ROTAXAMA, KOTOPHE OCASATENHHO AOAX-
RH OPRCYTCTPOBATH, €CJH EH XO0THTE, YTOOH YTBEDXIGHHWe CT&AO T80—
pemoff, CaoBo "mpenTeopeMa” HOMRHO, EAK NMPABHEO, OTHEMyIHDOBATDH
o0pameH®e WETATENA K NEPBOHAYAXLEMM padoraM. OO MORA3HBAeY
TaxEs, 4TO CymEcTEBYeT XOTH OH ONME HadOp TOXHWYEOK:X AeTaxef,
XoGaBNBHEe KOTOPHX IpeBpampeT NpeRTOODEMy B TeopeMy, HO OGHIHO
OHO 03HAYAET, WTO JETSPATypA mpeniaraer EA BHOOP HeCKONBRO Ta-
XEX TEODSM. B STOM CIySAG EM MOXETe OBHAKOMETHCS C NPeLXOXeHENOM
X IOCMOTPeTh, Karoff M3 COPSEBEYMIEXCH MeXny codoR aBropoB mpex—
XEraeT TEXHEVECKHS NOTANH, GOXSe yXoOHHO Axa pammx mexeR. M,

BCXH EH HO MOXOTS MAKCHMESHDORATs yHuoSoTRa, momHTafiTech XordA OH
MEHEMA3ADOBATH HEYRodCTEA.

B ciyuse mpexareopemu 2.3,I ToTHNe TEOPSMH TAKOI'0 COPTA MOXHO
uatirr B [38] , c. 57, x B [92],¢.273,369. O6cyxnenze woromoR Zo—
EA3aTesbCTB TAKEX TEODEM MH OTJOXEM RO CIefynimierc naperpeda.

Tenepp MH XOTEM nepenrj é: z;peneny opy N —~ co, OYeBEHHO,
9T0 MOXHO BUNOXHTL omepany J“(n rU-MOPHEX KYOHKOB B ODe
Pn+i) o+ {)-wopux xyoRps: orodpaxemm S“'—’\X/)S" MH mm
B COOTBOTCTENE ero NPONSBOXOHEE ¢ OTOODREGHEOM, TOXEOCTBOHHHM MO
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xoopmEaTe X, , . Ompenexmu omepany Kyouxos SP(eo) xax Qﬁ’(n),
T.6. KAK O0L6IWHeHEe BCEX ONePgN  Fu —MeDHMX KyOoukoB. MoxHo Tax
momudrnEpoBaTh fyHKTOP R us KATErOPHE CIHeKTPOB B KaTEIOPHD
OPOCTPEHCYB, 4TO omepana @(w)dy:(e'r IellcTBOBaTH Ha JCOOM IpO-
CTPAHCTBE maQ”Y;aro (faxTEIeCKA TA X6 MOEMPEKAIMA, HOCJHE8 KO-
Topofl B CIOKTpe BO3HEKAJN I'OMEOMODPHSM

X, ®%X,

(cN. § 1.4); sa nerTalAM¥ UNTATOAh OTCHIBETCA K padoTe Mea [89] .
M MOXeN ORA3aTH TeNeph, ¥TO NPOCTPAHCTBO X ABaAeTcA [ ~mpoct—
PaHCTBOM, eCiM HA Hem SafaHo neflorBme omepamu &°(co), TiH, MeHee
X6CTKO, meficTBHe japyroft omepams, skBHBaJoHTHoR 9Toff M mpECHOCOG-
NeHHOR JIA HAUAX TOXHWYECKHX Henef.

CaaBHoe Xxopomee cBoficTBo sToR omepamn J(00)coCTORT B CABKYD-
mem. IoCKONBEKY B onepane SP(r) N-MBDHHX KYGHKOB KAXIO@ HDOCTDAHCTBO
P (n) (n-2)—cBasEo, B omepane S(edkaxnoe mpocTpaECTEO F; 4‘(W)c'x'a-

I‘iﬂ‘BGOKO .

Bopmuan X Jort maspamrX E-IDpOCTDAHCTEBOM, ecrE Ha X HMoeT-
ca xeftereue Taxoro IPOMa $P (¢ mepecTamoBeaMm), WTO HPOCTpAHCT-
pa P orarmeeemu mam Beex . 3To momATHS, O CYmECTEY, CORNANAGT
¢ mafmau mouarueM £ -mpocrpencrsa. Jero B ToM, YTO CTATEBAGMOCTS
gpocTparcTe b ; TApaHTHPYeT CYHCTBOBAHEE BCEX HOOCXOIEMMX HaM
BHCmEX roMoromuait. Hampemep, B 4 ©CTH TORa L, KOTOpEA BH-
CrynaeT Eak ywmomenue B X ¥ mpébpamser X B H-mpocrpamcTeo.
fiycrs T - HeTPMEMANGHHE SEEMEHT IDYINH Ez , BeflcTBynumlt Ba X*
odwsoR mepectrasomxo: T(X,Y)=(y,x). Torma Towkx i X MT Es E: 2
MOXHO COONHHUTH OyTeM, H, SHEUHT, X 6CTh I'OMOTONHYECKH KOMMY-'
varmmoe H-mpocrpercrso. lasee, rowxm m(mx{)u u(d x/u) B
P 3 WOXHO COGNMHETS myTeM,X, 3HAYET, X ecrs romoromreckn ac-
colmaramioe H-npocrpancrso. TOTHO TaR Xe YCTAHABNMBAGTCH, TTO
X ecrs A_ -mpocrpescrpo, X tax zaxee. Juix QuECEpoBamEOro Il
HeKOTODWe N3 PTEX MOCTPOSHER MOXHO IpOBecTH B pamxax onepamd J(n)
v-MOPHHX KyOMKOB, 8 HOKOTOPHe — HeXb3d. llepBoHAUANbHO BODIMAH X
®orT NCHOXBSOBANE XAR [~ITPOCTPEHCTB TEDMEH "TOMOTOLHYOCKN K&

KHe-yTOXHO H-npoc'rpanc'ma" ( homotopy everything H—spaooa).
OJHARO BIOCJGNCTBHA OHA OTRA3AJINCH OT Hero 10 HPHUMEAM, HE KOTO~
PHX MH He GYZeM OCTAHABJHBATHCH.

Crejypmee yTBeDXNSHEe AEAJOTHUHO Ipexreopeme 2.3.1. T'pydo
roBODA, OHO NOKASHBAeT, YTO NDOCTPAHCTBO X HABAAETOS G€CKORGUHO-
KpaTHHM IDOCTDAHCTBOM HeTeNh TOrNA K TOJNBKO TOrHa, KOr'a OHO
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ABNACTCA E.",.,-npoc'rpanornou.. HO HaM HyxHA Goxee TouHAaA Hop-—
MYJEPOBKA.

IPEITEOPEMA 2.3.2. (1) g@gr_p_S?" MOXHO IpeBDETETH B (yHK-
70D, ONpefieZEMINft HA RATeTODMN CHEXTPOR X N NpMHMADGER SEAU6-
HEE B Xaveropwu rexux (i, —mpoorparcre X, wro ,(X) spaser~
og rpymoft.
(i) Mmeerca "odpermutt & $°" gymrrop B ws xarveropm
E .o ~IPOCTDEHCTB B RATEropMD CBASHMX CIEKTDOB,
(1i1) Mueerom ecTecTBeHHOe NMpeOGDPE30BAHME

B¥RTY — Y,

EOTODO® ABJNAGTCA SKBUBANOHTHOCTHL, 6CJA CHEXTP Y CBABGH,
(Lv) MmeercAa ecTeCTBENHOe NpeodpasoBaHHe

[
X - QRB%X,
KOTOpoOe xmaa'rca SKBHBANOHTHOCTHD, €CAH ’.' (X) eCTh _I_'EZ@

Eoxu He npefuioxarars, wro 09 ecn Ipymma, TO CBASH MeX-
X & Q7B X caoxmee, oM. § 3.2. CooTBETCTEyDIMe TOWHME
TeopeMH MOXHO EAfiTE B EIG 39, 40, 92, 93, 127].

OdCyxmeHme METONOB AOKA3ATEALOTB TAKEX TEOPEM MH CHOBA OTINO-
XEM NO crexyomero naparpade.

Ierxo OGBACHMTH, B Kakoff Mepe mpemreopeMi 2.3.1 ® 2.3.2
ONYCKANT HEO(XOIMMHE ReTaim®, Hanpemep, uascrth ({) mpexreopeMu
2.3.1 yreepxuaer, UT0 G2~ MOXHO CHeIATH YHKTODOM, HO ENA 9TO-
r'o BeoSXOmHEMO, 4T00H E n~TPOOTPEHCTBA - 00PaSOEHBANE KATEIOPED.
Karmwe B orofl xaTeropmm Mopdusmai? 5 mudero He CRa%aJX 06 BTOM.
Kaxme orodpameHMA XOXXHH OHTH MopfmSmaMu? ONEN RAHIANAT H2 EX
olpeXeAeHEe 0YeBMEeH. Eom Ha mpocrpamcreax X m Y meficrmyer
HeKOTOpAs omepefa {°, MH MOXSM PECCMOTDETR oroOpaxem% XY,
KOMMYTHDyDmEe (OTPOr0) 0O BCOMH CTPYKTYDHHME OTOGDAXONHAMM; HHN-
MH croBaME, Mu TpedyeM (orporof) ROMMyTATEEHOOTE IHAarpaMuH

X -E-x*

A

v -ty

naq Boex P & P e J TPs— 9TOr'0 ONPENCASHUA ABAAGTOA 6T'0
IpOoCTOTA; OHO msme'r Bamxervafimmi Cnoco6 NOJHOTO YTOUHOHHA
HAWero yTBePERGHMA, N OHO NOCTATOYHO JHIA HHTEDSOYDUEX Hac Coft-
ya¢ mpExoxeHMB, OmHARO 9Y0 ONpeJieNleEHe He ABIACTCA eNMHCTBEH—
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'HO BOSMOXHHM. Hampamep, onpemenss moHsTHe Mopdaama ogmoro H-
OpPOCTPAHCTEA B APYyroe, MH TPeGOBaNM, STOCH NEAIDPEMMH

X -~ x*

{1 [f'

Y -2yt

OHIM KOMMYTa&THEBAH JIMIIF C TOYHOCTHD JIO TOMOTONMUE, & HE CTPOTro,
OTHpaBAAACH OT BTOI0 OpEMEpA, MOXHO NATH M ADYrHe ONpeXelNeHHA,
ROTOPHE HMMENT TO JOCTOMHCTBO, YTO OHM I'OMOTOIMYOCKE MHBEPHAHT-
HH, ¥ TOT HBNOCTATOK, UTO OHA OYEHb CJOXHH. DTOT IOXXOX OTPAXSH
» (40] n [53], waors ¥.

enepsr f NOJNXCH OKA38TH, YTO Pesy bTaTH, NOXOOHHE IpexTeo—
pemam 2.3,1 ¥ 2,3.2, He ECuepmMBanT Hawe}#t Teopms. Komewno, ¢ HEX
OHIO HEOGXONMMO HaUaTh BBAXY HX BaXHOCTH JNAuA Hame# TeMu; mo
onopaM Med, OHEM NpencTaBIADT cO0Of ODMHND T pacno3RaBaHMA, HO3BO-
aaooptt y3HATH, ABJAACTCA A JAHHOS IPOCTPABCTBO M, —~KPATHHM HIH
GeCKOHEYHOKDATHHM ITPOCTPAHCTBOM IleTeab. Ho COROPRaHEe TeopHH
STHM HE HMCUYepIHBAEeTCA.

Mipexye BCEro BOLIOMHEM, 910, KaK rosopwzocs B ra.X, IwefiMc
[’7Eﬂ NOCTPOMN 1A RS™ "momems", mosroasmmyD ny<me NOHATH
OTPYKTYPY ®TOr'0 IpOCTpaHcTBa, Ha caMoM Jese OH HmpemJORMI MOJETh
pa RLX, rme X - mpoEsBoyEHOE CBA3HO® UPOGTPaHCTBO, N
aTa Moneas mospoiger MrHobomHo Ewucxmrs H,(R2(S™v..v S )}
0 9eM MH YOOMEHAJ® B I'i. I. ﬂosxe MearpaM [102] B TOM X@ KJDYe
NOCTPORN MOReNb JJaA RTEX. Ham TEOpUA NOWKRA NOCTABNATH
¥ mocrapxer Taxme momems mna 2 5 X ® ST LT X, on. [92] .
Ms#t HasypaeT 2TO ANNTPOKCHMAIMOHHIME TeopeMamu, Hama Teopma rar-
Xe JoIXHa OOBACHETH B OCBACHAET, B KAKOM CMHCJIe IPOCTDAHCTBA
R'E"X 1 R7ETX  (wm mx Monemr) ABIADTCH OBOGONTHMK
oosexTamn xateropen  [E, -mpocrpemcrs ¥ E_ ~mpocrpascrs.
Opr aToM IOKasaTeJBCTBE "AMIPOKCHMMAIMOHHEX TeopeM" M "NDRHIMIA
PACHO3HABAHEA" JOJHH DONNEDEHBATH JPYTr IPYTa.

Tomsaa OT WHPOIMAINM O TARWX mpocTpaEcTmax, Kak S L X,
ouenmrua. Hampmmep, Cusitr [133] oSBapyRHJ HEKOTOpOE c'radnmoe
pacmenyense NPOCTPAHCTBA G2 & X, W IPE INOMOWE 3TOTO pacmem-
JeHnA MaxoBOJN HOCTPOMJI HOBOE MHTEPECHOE CEeMeRCTBO HJEMeHTOB B
2-KOMIIOHEHTaX CTaCMABHHX IOMOTONMYECKWX Ipymn cdep. Buaransnl
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9THM MHTOISC K Teopeme CHOfira mpEBex X ToMy, Wro Kosi m Testamop
RAAE HOBOE €8 IOKA3ATSNLCTBO, & Moit ee odoCumA, HO A HOKA HE
MOry NDHEB2CTH 0OOTBETCTEYNIMS CCHIKE

Bce xe ¢ TOWXE 3peRMS TOHOXOPAE G ANIeCDANYOCKEMH BKYCOMH
“E -orpyxrypa" u " [ ~CTPyKTYPe" ABAMOTCA NOBOBHO PAIXNHMH
cemeficTnanMK BHCUMX I'OMOTOMM; BOSHEKAET MEJNAHWE BUXATH H3 HuUX
BOXY ¥ IOCMOTDETH, KBKHME MMBADEGHTH B HYX ReliCTBATeXBHO comep-
xaTCH, MHBADHAHTH, KOHEUHO, €CTb, B MX HEMAXO; USPOXOX OT ONKCAH-
HOfl POOMETDHE K XODOWmO BHOPEQHRNM KHBEDUAHTAM, O IOMOIbBY KOTOPDHX
MOXHO 38TEM IPOBOXMTH BHYZCNOHEA, TONE ABANETCA sanaveft nameit
reopsm. Mo sroMy momomy oM. [90, 91, 152]. Ho B saxmmesume oro-
HT EADOMHMTEH, 4TO JRJasd Teopus ROMXHE HAXONHTH OBOS ONpARIAHEG
B IDANORGHMAX K KOHKDOTHHM 3aJaYaM N WHTODECHHM d4CTHIM CXYda-—
.,

§ 2.4, Meromn

B sroM maparpade A K0o-TO CKAXY O METOXAX, KOTODMME XOKA-
SUBANTCA YTBEPNAGHHR, NON0CHMe DesyapraTtaM § 2.3. S mo-umpexueMy
OyAy OuyoKaTh XOTaMM, HO NOCTAPARCH DA3BACHETH HEOKOALKO HAeft,
KOTOPHe NOMOTYT METATE/O HOHATH OYTh XeAa.

O6me? By PopMymmpoBor npeareopem 2,3.1 X 2.3,2 nomcxAsHBA-
e?, YTO Opexue Bor'o Hazo BBecTE dymxropu B” x B™. Hoose sro-
ro HAZO YCTAHOBETH EX SBoRorsa. ECTh ABa OCHOBMX HOXXO%a K ofi-
peneserun gyuxtopos B™ B, Bopmesx x forr B [40] crpose
omomaromudt gyrrop B, & saren ero mrepapywr; Mst B [92]
orpoxr fymrrop B™ ommm ynapow.

HecKoxsko Tousee, Hopmeay B Qorr NpeNOABTAWYT, YTO RAHO
£ . ~IpPOCTPSHCTRO X. 3aTeM OHN BaMEHANT 6FO BKBRBANCHTHHM MO—
Hormom Y = MX. Kax a o0sscHn mExe, Hopman X $OrT HCHOXBBYOT
XVIh TOMOTOMRUOCKH HHBEDHAHTHH® CTPYKTYPH, M NOTOMY B8 Y EMO-
eTeHd CTONBKO X0 CTPYKTYD, cKoapko Ha X. llorom oHm depyr muac-
onfmEpyomee mpootpanctso BY. Ilocae T0ro omm crpoaT (Lo, -

c'r rypy s8 BY; rax rax BY crpomros #a mpocrpasors Y, Yz,

’ JH*HEKOTOPHX He BEBMCAWMX OT .Y BOIOMOPATEJHHHX HOPOCTDAHCTB
(Bpone KJeTOK), TO JoNee EXH MeHee npaanononodno 4T0 G8CKOHEY-
HCe KOJMYECTBO AHMNX THIA orodpaxemuit Y Y "1 pesmrumx
suavenut oo ® D ¥ romorommit MeXNly HEMH MOXHO COODaTh B ONHO

D Cu. mo sromy moroxy [167], [1623. - Dpm.nepes.
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orpyxtypHoe orodpaxerme mna BY . Hockomsky BY ects [ ~mpo-
OTPBHOTBO, KOHCTPYRITHD MOXHO HTEDHDOBATE.
! 0 mpegmoxenHoft MeeM RoHCTPYKUEE yHKTODA B™ a CKAXY TOSXO.

SameTHOS DA3MNYHe TOXHWYOCKUX CPECTB 3THX ABTOPOB, BOSMON~
HO, CBA38HO C DPABJAYHEM TOUSK BPSHUA M METOLONOI'MYECKHX NDERIE—
HOB, fl MOI'Yy CRB38TH, YTO MOM CHMIATHH JeXaT Ha OG6EX OTODOHEX.
No~pyymmoMy, Bopama B QOIT MCXOZAT WS TOrO, YTO KOMKHE CYWMEOT-
BOBATDH TOODHMA TOMOTONHYOCKA MHBADMAHTHHX CTPYKTYP X YTO KTO-TO
NOXReH HOCTPOETH TAKY® Teopmw xord OH pame Hee camolt. Bemsr Te0-
pes  H-mpocrpancrn ycrpoexa Tak, uTo ecnz X ecth H-~mpoct-
DaHCTBO, TO E BCARO® OPOCTDAHCTBO Y, IOMOTOIMYECKH SKBEBANGHT-
soe X, ABasetca JH-mpoorpancreoM. Hoaromy H Teopns An-npo-
OTPAHCTB RIK E oo ~IPOCTPAROTE NIOJXHA OGXANATH TEM CBO#CTBOM,
wro ecax mpoorpamcreo X odmmaer A - mms E, -crpyrrypof =
ecmt £: X =Y - romoromreckan sxempaxenTHOCTE, TO Y MoXHO,
IO CYWeOYBY, G/INHCTBEHMHM CHocoGoM oHAGIETE A - Wl E,,—crpyx-
Typol Tar, 9TOOM f 0TaX0 BRBEBAJEHTHOCTED A”- R E_.'w-npo-
CTPaHCTB,

Jan peanmsasnxx oToff mporpamm Bopmdary ¥ $OrTy noxassxock
PesyMEM BOCIOAL30BATHOA [[POlaMs, KOTOPHE B HOKOTOPOM CMHCAY SB—
aaorca cBodomnMu (YTOUHMEHWSM DTOI0 CMHC/IA MH SIECh 3AHMMATHCR
He Oyunem). Bopmmar B QorT # noorpomam DFOIM, OBOCOMHNE B BTOM
cyicye, [pz 9TOM OHR RCHOAB3OBAAM KOMGHHATODHYD MULMHE DU
(nepeBns) [37. 38]..110 OyTH ZReJAa 3Ta MANKHEePHA GOOTBOTCTBYeT
"rpassarire” xxx "ciop” ma dyxe M : K, x X*~X, M, KfX“""‘X
® JYPHX QHAJOTMYHHX OYKB INA. aRANOI'RUHNX omepeuuit. mexno sra
ROMOYEATODHAS TEXHMKS Ipyiana padoTe Bopnmana B Qorra es Hemo~
BTODEMy® MIHCKAHHOOTS.

Hamporus, Msft, xax raxercs, BHNMT Ha3HAYEeHHe TEOPHM B TOM,
9To0H KAK MOXKHO OKOpee NOKA38TH HEOOXONWMe TeOpeMH H 8aTeM
BCENIEN0 YrAYOUTECA B HAWE HACTOAME® JNeJO, ROTOPO8 MM TaKk JOOMUN,
T.6. BHYRCJATH DasHHe Bemm, AefiCTBHTENLHO HMeDIMe MHBAPUQHTHHE
CMHCJI, KAK, CKameM, IOMOJIOIMYeOKHe onepamxu. JleficTBya B aToM
ximode, Maft ymexo mcmoxb3yer creXyouuit TpoX. YTOGH CPaBHHTH
1 Y, He oHsaTenBHO NHTATHCA CTPOUTH OTOSpPaXeHUe gf:X"Ymm

- Y —X; EMeCTO 3TOrc MOXHO NOCTPOMTH HOBEE 0OBEKT 4, OTO=
gpaxammﬁca rak B X,Tak ¥ B Y.

[Ipennoxennan MaeM KoHcTpywur $yHKTODA B™ ecrs Bapuant Gap-
KOHCTPYKUyY. Hamomup, UTO mepBOHANAMBHAR 0ap-ROHCTDPYKIMA Ouna
opupyMaHa oftnendeprom B Maxiefiom [57] H HMCIOXB30BAJACH INA BH-
9HCAEHMA TOMOJOrER RIACCHPALMDYDIUMX HPOCTPAHCTB; A COLACHD, B
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YoM COCTOHT uNeA 6e ofodmemms. lna NOXY4eHRA ododmenHof dap-KoH-
CTDYKIEE HeoOXommM Hexoropufi ocodemmuft gyrxrop T:C—C ms xare-
ropux C B ce6a. PasnACHNM 2T0 HA UpUMepex.

IIFYMEP 2.4,I, Oycts xana axredpe A Haj HeROTOPHM KoxbuoM K.
EcaE WH XOTHM DDHMEHETEH K A oouuHyn Gap-roHCTpYKIED, TO MH pac-
cMarpenaen kareropEn C moxyzeft nax R » npmnmaew sa T @ymrrop

T(M)=Ae M,

9T0T NpEMBD NOXORA3HBAGT AKCHOMH, KOTOPHM ROMESH YHOBJeTBO-
pars dysrrop I . Bo-mepeux, M OpefmoXaraeM, 49TO 3alaHO eCTe—
CTBEHHOS HpeoGpasoBaHAe

2
p: T =T,
XOTOpoe B BameM IpEMepe IpencTaBiadeT ColoR orodpaxsuue
Ao (A®; M) = A® M,
NHIYLUEPOBAHEOS YMHOXEHHEM
A® A —~A.
Bo-BTOPHX, MH IPSHIOAAIS6M SAJIAHHHM €CTECTBOHHoe MpecdpasoOBaHMe
n: {— T,
XOTOpO® B HANOM NpEMSDe NPEHCTABATEeT ooGoft oroSpaxeHue
M=R®RM —"A@RM,
HHYIEPOBARHOE eXuHmeRt
R—A.

Kpowe rToro, ®TH OTOGDARGHER M, 7] NOMEHN BRINYATECA B KOMMyTa-
THENHE JHAIDAMMH

T T
T°M —H8e 724 TM — e T2M M Ty
F!nl 1}‘.“ \ 1,M’M,/
T'M <24 Ty T™

Taxoft gymrTop 1 BMecTe ¢ MPeOCPASOBAHAAME jL K M Wrpaer B
TOMOJIOT'HYeCKOR aJjredpe poib airedpH; A Opefnoyesa OH ' EA3HBATH
rarue QYHKTOPH $yHkTOpaME-@ITESpAMA, XOTHA B TEODUM KaTeropuit ywe




TAXE ¥M HASBAHKO: WX HA3HEBADT Mouagg vz (mmx Tpoftxamnm); cM.
[84], c. 133.

IPMMEP 2.4.2. IycTs Cc - KaTeropyd KOMNAKTHO nopouemmx
n
DyEETEpOBAHHHX IpoorpaHcts, W myers TX ects 27X X, Oue-
BEZHO, EMEOTCH 6CTECTBEHHO® Npeodpa3oBaHKe

n: X = Q"E"X

(cou'pﬁrannoe ¢ 4: E"X =~ Z"X), a ramxe npeodpasoBalme

E"R™Y — Y, ¢ nomomsn KoTOpOro MoXHO ompefeaETh MpeodpasoBa~
HEe

, n
p RUETRTEX - QE"X,
HsyueHre sTOr0 npEMepa, OpRHANXEXamEr0 Bexy [28] noo.mmno.
HOo cXNoBAM Mad, CTHEMYZOM K DASBATHD 6ro HIeH.

IPYMEP 2.4.3. BooGme, eciam WMeeTcd Hapa COOPAXSHHHX fyHKTO-
PoB, MH MOXEM NOCTPOHTH MOHANY Tar Xe, Kak B DpEMepe 2. 4 2 My
[OCTPONAE 66 JAA NACTHOTO ciyvas yHkropoB S2° x L™

BepEemos ® mpEMepy 2.4.1, B motopom C ects rareropun R-
Moxyzeft nT(M)-‘-‘-A@RM. Yro rakoe A-momym? 310 - odmexr M
RaTeFOPER C, ceaczémmuit HOROTODHM OTOCpaXeHHMOM

Vv A@RM - M.

9T0 ompejeNeHHe MOXHO OGOGEETE. Jia MamHoft RaTeropme C = mammoft
somequ T: C->Crasosen  T-odperrors odsexr M rareropmz C, mas
KOTOPOr0 341aH0 TAKOe OTOCpaXeHHme

v: TM — M,
4YTO KOMMYTS8THBHH IHAI'DAMMH
T*M 2+ TM —2eM
.

™
ook W
™ — M M

Coenma/UcT OO TEOPUE KaTeropwi Opemmodes OH HA3HWBATH T -o6sertn
T -amredpevs, onHaxo C TOYRE 3PeHMA BeXHHX JJIA HAC gHaforuft do-
Jee NOAXONAMM KaxerTca Tepmun "1 ~Momysm".
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MPYMEP 2.4.4. Ilyors C - rareropaa xounamao NOPOXTGHHEX
nyHxrEpoBamnx npocrpencrs, ¥ mycrs TX = G2 E™X, xax B npe-~
mepe 2.4.2; Torma AvGokt odsexr mmus G2 Y samwaeron T-odvex-
rm'

Bepremca cropa K npEmepy 2.4.1. Kaaccuwecxas Gap-EKOHCTDYRIA
MomeT ONTH McmomhsoBaka mua muwacaemma Tot, (L, M).Mu ywe ma-
mxe mamy s eqredpds A x mumy mm moxyas M x roromu
veneps K HOCTPOOHMD SHAJOTA A@RAO .® _A®_ Mo y nac eme
HeT MMM XA LnuuemanemeunoorponnLOAOOAOM.
OueBHIHO, MM XOMKHH BPECTH B neiloTeEe eme oxuH HyHRTOpP N8 C' a
C, xoroputt wrpan Ox poxs dyuxrope S(N) = LO N.

B mameft odmeit cuTyauwr M OyHOM HpPOXNOXAIATH, qro HEM N8R
npoRsBoasRut ynKTOp

8:C—~C'

(oM moxer NMpMRMMATH SHaveHWA B HaBOR x,a'reropuC'). [ipe Ao xoxemM
Taxxe, YTO SAKAHO eCTOCTBOHHOS HPeOGpABOBAHHE

A:ST—~S;
B HAmeM DDEMeDe BT0 OTOCpaXeHMe

LORAORN - L@RN’,

MHAYIAPOBANHOS® RefcTnaeM
LO A— L.

I oToM S x X ROXEHH YROBAOTBODATS OUCREJHNM AKCHOMAM, BH—
paEacMEM ROMMYTATHBHOOTHO AMAIDAMM

ST*N —£4 . gTN STN —¥e SN
1:}:1 \ llx 5’!4 /
STN —M .« SN SN

TaroR JyHRTOpP & MoxHO Hasparh (mpapwM) T TopoM (mm
Ipanis FymKTopoM-MOIyNeM Rax ¢yHKTopoM-giTeOpoM I ).

OPVMEP 2.4.5. wyuuxjop E"' ABNAETCA NPABHM MONYJIEM HaX
fymxropom-amredpot SR L '
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B 9T0% MOMHY DODOX VHTATONOM OTKPHBAETCA 3QMAHYMBAR WeP—
OBeKTEBA. MOXHO NATH OUDGNOROHMO NeBOTO JYHKTODA-MOXYXA HAX
gyixropou-axredpo T'; vorma $2 ' Oymer memuM GYHKTOpOM-MOXY-
aou g S2"E "™ B T-o0mexr Oymer He uem WM, Kar JeBuM $yH-
ETOPOM-MONYAOM X3 OXHOOOHERTHO!l KATETODHE B KATeropmo C. Hocxe
STOI'0 MH MOXEM HOB6OCTH Haly KATOT'OPHYD TEODED MO NOXHOTO AOTHYS—
CROTO COBEJMSHCTBA: MH HE TONBKO OCXOQUHMCA (@3 9ASMOHTOB BHYTDH
BapaxX OCBOKTOB, HO MOESM JIaXe H30exaTh YUOMMHAHHA OCLOKTOB
BHYYDE HAmMX KaTeropuil; BCe BOKDYr HAC OTaHOT JYHKTODAME.

Bymre poxoflHH: TAXY® GASCTANYD BOSMOXHOCTH CHEIHMAXHOYH 1O
RATETODHAM HMKOTRA He YHYCTAT.

Bepuemca x padore Moa. Ero ocHOBHOS HAGENIOEMe COCTONT B

omoxyxmen, fyors C - Kaveropus KOMIAKTHO MODOXNEHHMX NYHKTH—
POBAHHUX NPOCTDRHOTB, H Hmycrs | P, .} - Hemoropas omepaza.
Moo npesparxrs onepaxy { P, } 8 Momaxy, r.e. B gyuxrop P: C+
-+ Co omcanmnat Bume cpoficThaMu, TaKEM 00pA3OM, UTO 3aAAHHE
XefOYBAA ONepPaH {P‘ “}m‘npoorpaacrne X dymer B rouHOCTN BR—
PEBA/BHTHO SajiaED CYpyRTypEOro orodpaxerms PX—=X, mpespeman-
mro X » P-o0serr. Cxesa mocTpoeHua oveEMEEA: WTOOH HOCTDO-
xrs PX, uyxmo sawars o oy

[Ip xx"
ol
X HAXOXNTH NONXOAANS® OTHOWSHNE OKEWBANOHTHoCTH, oM. [92],
o, 279.
Jes SERANYAETOR B TOM, UTO MoHATA P MomeT CAyXETL aieRBar-
Kot "pywiofi” samenofl "mmof" Monamu S2“L".fl rosopw "pymiof”,
noToMy uro Momaga P Bceneo HAXONRTOA HOX HAWEM KOHTDOXOM.

TEOPEMA 2.4.6. Jan momxopsmett omepay { P, .}, sxmumarenr—
Hoft omepage fl-MepHNX KyOMEOB, ¥ ORA3Horo npdetpemctsa X mpo-

orpancrso PX czado romorommecks sxewpazemrno £2"E"X.

cu. 02],¢.281,309. 30 ¥ €cTh ANNPOKCHMAIEOEHAH TEODeMA, O
KoTopoft A TOBOPHX B KoHme § 2.3. Moxao oxasats, wro PX micry-
naer xax “wogems” mm S2"E"X.

Jas Toro 4ToOH NBATATHLOA NSXBNE B TOEMMAHENM dap-—nong"rpymn.
MH JIO/DKHH DIOTOBODMTH O CHMIEIEAABHHX MeTomax. Dyers 6 -~ craE-
ZapTHut M ~MCDHNE CHMIJIERC B R"™*!,-samammtt ypamennen
ac,+ac{+...+ac“={n mepepercreaux X; 3 0, ¢ =0,1, ,r.Bepumna
U, B8TOr0 CHMIIEKCA €CTh TOWRA X, ={,x =0upr 4 # {. Mu on-
PelieNmM TOLEPH KATOFODHD A, oouekramz xbropoft cayzar crammapr-
e cummaexcH © ,6,6 ,..; BOpoYeM, €CIA B XCTETE SAMEHHTH reo-
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MSTPED KOMOHHATODEEOR, TO EH MOXeTe BAMEHNTH KAXWHI CHMIUISKC HA-
GopOM 6ro BEeINHH ¥ CKASATH, UTO COHEKTAME RATErO[ME SBJAOTCH KO-
HOWHNE unoxec'ma {0} {o, % .{0.4,2},.. B sroft mirepmpeTammm MopPusMa~
, M} ABIADTCA Tarue orodpaxem
f {0, i.“,n} {01 m} 10 {(t)<{( (upr 1 < 4, mave ro-
BopA, MopPEaMu - BTO neyduname oToOpexen®s. B reomerpriecKolt
EHTEDPUPOTANEE TAKMM OTOGPAXGHEAM COOTBOTCTEYDT cmmmannne
oroGpexenEa 6 —6 NepeBONANMe BEPUMEY U, B BepwmHy V', ..
TlpupenieM CTAHUAPTHOS ONPONENeHHe: CAMIDNMaNEEOS ME0R3CTBO ~
®TO KOHTpaBapHanTHHHl fyHkTOpP M3 RaTeropmd A B KATETOPHD MHO-
xectB, Ecm, manpmmep, X ~ TONOJOTM4ECKOe IPOCTPAHCTBO, TO MH
MOXSM IOCTDOHTE €I'0 CHHTYAAPHHZ KOMIIEKC; 3TO — CHMIUIMIEANBHOS
suoxecTBo K, oTHoCsmee RaxmoMy v =0,1,2, .. moxec'rnoK
A8 Ipe PRBHNX orodpanermﬂ# X+6", ec:mg 6 6" - mopduaM
rareroper A, To Md ompenesdem g*: K, ~K,,, mpmme-
Mad sa *({) ROMIO3HIAD

X -t 6" -t

Jrorna A Oyxy HCHOXB30BATH 8HAJOYWYHNE OGO3IHAYEHEA NJA IIPOMSBONB~
HOr'0 CHMILTHIEANEHOTO MHOXECTES K B micaTh ’f% BMECTO *(f),
anecs, xohewo, $€ K | 1g:6 Me6"ecrs MopPEOM EZ A

PasymeeTcs, UDRE SANAHHOM CHMIUMIIGJIBHOM MHOXEOTBe K  mocta-
TOYHO ONpENeMHTH MODDUSMH g." JMUB ZTE MOpPESMOB ¢, mpoGeram—
MAX HOKOTOPOE MHOXECTBO oGpAsynumX A MopdusmoB kateropmx A
(o OTHOmEHMD K KOMIOSMIWE). MMeeTcA eIMHCTBENROE MHHEMANBHOE
MHOXSCTBO 00pasyniux, ¥ OHO COCTOMT H3 cmammx orTodpaxenuft:

(i) Orodpexena oL {0.4,.,n-ff = {04, jrme o ; He Tpmmmmer
3HAYEREA L X npnmmae'r Kaxioe S OCTANBHHX SHAYEHMH DOBHO OXEH
pas. 9tE oToOpaxeHH:A HASHBADTCA OTOCDAREHMAMK IpaHeit; Boodme
0TOCPAXCHISME TpaHeit RASHBAWTCA BCAKAE HEYCHBANMEE BJOXEHMSA.

(i) Oroopaxems 3, : {0 4,...,n+i} —=1{0,4,...,nJ,
e —5 IPYHEMAST anaverme 1 nnax.tm. 8 BCe 00TANBHHE snaqem -
o OJmow pasy. 9TE oTo0paxeHHA HA3HBADTCA OTOCPAXEHWAMA BHDOX—
IeRus; Boodme OTOSpaxsHMSME BHDORNEHMS HA3HBADTOA BCARMe HeyOHBa-—
NIEe CWPHERTABHNE OTOCDSXSHAA.

StH odpasyrmme YXOBJACTBOPADT HOKOTODHM COOTHOMEHHAM, KOTODHS
OOHTHO HeT HyXIH SANOMEHATH; NOKYLA HANA JNEATOJLHOCTB OCTAETCA
WICcTO TeOpeTHISCKoft, MH OyNieM HMeTH Xeso C xareropme# A, =z
oyoTs OBEA cama 3adoTaTcA O cBoefl CTPYyKType. (9To BHARO HA IpEMe—
pe omfCAHEOrO BHWe NOAXONA K NOHATED CWHIYAADHOIO KOMIJIEKCa.)
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7168

TMocodueM XA MBYYEHUS CHEMIMIEANEHHX MHORGCTB MOXET CJIYXATH
ed ™.

TonoAOrs OCHYHO PACCMATPHBANT CHMIIMIHAJbHHE MHOXOCTBA KAR
OpEEMAeMYD KOMCAHATODHYD 38MEHY TOIONOIHYeCKMX IpPOCTpaHCTB. OIm-
ORHHHf! BUNO CHMIYASPHEMH KOMIJIERC RpexcTaBaseT codol fyHKTOD 73
TOMONONMYECKAX TPOCTPAHCTE B CHMILIMIMANbHHEG MHORECTBA; EMEETCA
taxxe $yuxrop, neflorEynifl B IPOTHBONONXOXHOM HANDABNEHEE M HaSH-—
BaeMuft fyHrRTOpOM reomerpudeckoR peamwsamme. Ceffwas s ero omrmy,

EcaM JAHO CHMIMUBSZEHO® MHOXSCTBO I, BOSEMOM

I_IK x&",

OTOERSOTEIN B HoM (g, té) o (30 g%)m soex £ €K )96 8"
B Y €6™ ® odosnaumM Yepes l

wenTcs ¥ IDYTHe CHMILTAIMATBHHE NOHATHA, O/M3KEE X IOHATHO
CUMINPIEATBHONO MHOZECTBA, Hampmvep, CHMIUMIMaibHAs TPYNNA — 270
QYHKTOP E3 XATErOPEE A B KaTeropuD IPyNN, CHMUIMIEAIBEOE KOMBUO
XOXXHO OHTH JYHRTOPOM 3 KaTeropmd [ B EaTeTopup KoJel ¥ CHMI-
IMTMATBECe TONOIOTEYEOKOS IPOOTDAHCTBO OCTH JYHKTOP M3 KATOIo—
pee A B KaTeropE® TONOXOTMYEOKEX NPOCTPAHOTB. '

Teomerpuueckyn peausamm |K | moxio ompepemurs ¥ nns cmum-~
IAZBHEOTO TONOXOTEIECROTO NPOCTPEHCTEA K Iag 9TOTO B HpORHIY-
e ONMCREME Hyx:uo pacoarpusars K x6™ rax mpomapenenze xmyx
TONOXOTEYACKHX OPOCTDAHCTB (NDEXTe MM MCLOTB30BAIE JECKDETHYD
ronoxormo 18 K, ). Bavem My Gepem mecmmanoe oOsemumerue

1K x6"

# NEpexofEM K $aKTOPIPOCTPAHCTBY QHAAOTHYHO CKaSAHEOMY Bue.
Teneps MH MOXEM AATH CHOlyOmee rpydoe ommcapme oGoOmeHEOR

bap-rorcrpyxmme #s [92] (§ 9 ® caexymume). Dycrs P - momana,
XeROTEYDmAS HA TONOXOEYEOREX UPOCTDAHCTEBAX, X. - HeEOTOpoe

P-mpocrpencrBo ¥ S - memoropuft P-giyHrrop m3 RareropEN To-
NOZOTHYeCREX NPOOTPAHCTB B ¢60a (r.e. S ecTh Hpapuft PyHRTOD-
MOXyXH BaX GyHRTOpoM-axredpoit P). Toras nmocaenoraTeXRHOCTS
K, =SP"X mmcre o noxxonmmma orodpamemwmm spasercs cuwa-
IMpEANBEEM TONOXOTEYECKMM IPOOTPAECTBOM. (YroOH CKASaTh 9T0 TOY-
Hee, HeoOXONuMO JoXxee AETAXBHO® ONMCaENe CTPYRTYPH Kareropax 4,
OT KCTOPOTC & OTMAXHYXCH CTPRHREmGR RaM XBYMH peHs@e.) Ompexexmm
o6oSmeHRyD Gap~KOHOTPYyRIHMD Jorsgaok

__ Bax (S, P.X) = |K|,
D cm. ramme [157 |. - Ipmm. nepes.
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rae K, = SP"X.(B mireparype oduumo ymorpedaserce 0GOSHEUGHHe:

B(S, P X). Ho a1 X0Wy ualexaTs NMyTEHMIM, CRA3AHHOR ¢ ymOTPEd-

zexmeM cumpoas B nmaA 0603EaveHMA KAaCCHMIMPYNWEro MpoCTpaHCT-
Ba,)

TocTpoenre JyHKTOpA B™ 1o Mep OCYMECTBIHETCA TOneph cle—
XYOSEM 0GPA30M. PBCCMOTDEM NONXOAAUYD ONepay {Pi *}, RBHBA—~
JASHTHYD omepafe M -MeDHMX KyOuxos. lpespatm ee B'Momany P.
Torma xas mdoro P-mpocrpancrsa X MOXHO NONOXETH

B"X = Bar(Z", P, X)

(on. [92], c. 338).
JrEM saBepmaeTCR MOR pacckas o meromax Mssa,

§ 2,5, Mamwna Cmrama

B sToM maparpade £ omMumy HEKOTODYD MAIMHY, KOTOPad XOTHA He—
CRONEKO B OTIMYAETOR C BALY OT yorpoficTB, PaCCMOTDEHEHX B
§ 2.2-2.4, no B nefCTEATEABHOCTH HpeNHASHAYEHA RAS TeX X6 IB-
xeft. 3ta mammHa CHOHCTPYNPOBAHA CHI'aX0M [125 IZ’?J Iepnos cood~
meE¥e o Hejt B NevaTH Upunapnexur Ammepcomy [I6].

f HAUHY C DONMHTKE BMICXHTH UBE OCHOBHHG HXeM Iozxoxa Cmrana.
llepnaa EpeA COCTOMT B cexynmeM. B momxomax Bopmeara-®orra & Maa
(§ 2.2-2,4) 9aoTED samauEoft Ba X CTPYRTYPH OumO OoTOCpEReHEE
p xX"—=X. .

4
W

Wy smwemmm mpocTpeECTEO X OOBmne HpecTpatcTaoM B . x X"
XA TOTO, WTOOH 0T0CPEESHES /L(/ui) X4—+X x Ml ') X>—+X
MOraE ONTh PASAMTHHME, HO BCE X COOJMHEHHHME rouoroxmeﬁ Tono-
ZOTH paGCMATDEBANT. IEIHKY YACTH NDOMBBOJSHEX D n X™ nax
FHOPTEYD "COSKMEETeNBHYP TRaH". llepbag mrea Curhia CocToRT B
»OM, YTO XA Hemmx pexeft He odasaremo TpedopaTh, 4rol GOXBIOE
IpOCTPAHCTBO OHAO NpMMHM HPONSHONEHEEM IPOCTPAHCTEA napamrpong
¥ N 9KSGMIIAPOB IpOCTPAHCTEA X ; HyoTh OHO OyXeT eme GOJEIe
H eme HMHODTHE®, XAWbH O OHO OGNAXAJNO HYERHHMA AATeOpPaEYeCKEME
oBoficTRAME X EMOXO HyXHHfI roMoTOmNUECKER THI.

Bropes Ends CEraza cBAsaEa C OTHCRAHNEM TpeGyemux axredpan-
veckEx cpoficrB. KopoTRo roBOpA, OH8 COCTOHT B TOM, YTO KATEIr OpHH
¥ CHMIUMIEGXGEHO MHGXEOTBA NQSBOAADT JOEKO YUPABIATECA C (opMy-

AN TEIA ;&(}Mﬂ()  ETCETH)



Ho3BosBLTe MHe HAauaTh co Bropoft Wmew. Ilpexme Boero s yreep-
XHAD, WTO BBeNeHHAA B § 2.4 xareropéa /\ MOEET OHTH OTOXRECT-
BAGHA C MHOXOCTBOM {ODMYZ THIA /.b(/tui),zco:ygpue ({) mmenT cMuox
Ias modoro Tomoxorwveckoro Momowsa M u (i4) mocrarowmm xam mo-
OTPOSHUA KIAaCCHpMMpynmere mpocrpancrea BM.

Bonee TowHo, myCTh XaH TONOJOIrMYeCKHf MOHOKK, M. Onna us
KOHCTPYKma#t mpocrpancrTia BM nawmiserca ¢ mocrpoemma mexoToporo
CHMIUDAEAHLHOTO TONOMOTHYECKOTO ITPocTpaHCcTBa K, DneMeHTH mpo-
crparcraa K, onpeneaoron Rex ONHOMepHNE CEMILAMIMANBHNE KOIMKIN
na 6™ co smavermmm 3 M. (B cayuae xorma M ects mmorpermas
Tpynna G', 9T8 KOHCTDYKDHA COBNAXA6T ¢ OpeRAOXeHHOR ORaendeprom
B MarzeflHoM KOHOTPYKIme#f ceMmmmmEassroro mroxecrsa tmia (G, 4).)
Indott moppusm £: 66 "rareropms A muyTHpyeT oroSpexemse Ko-
IEKAOB, T.6. OTOODAXSHHE {*‘. K, —XK,,. L rex, xro momiTusaer
COMEeNMe [0 NOBORY ONHOMEPHMX KOLMKAOB, £ MOIY NDOIAOXHTDH CUeXyD-~
mee RaTeropHoe onpeNeNeHme. PacoMmorrM Momomn M xar rareropmm
¢ ONHEM 00BEKTOM, MopPusMaMz KoTopoR sBxapTOZ Bxements M x B
KoTOpoft KoMIoSEIMA MOPJEaMOB eoTh ymuomenwe 3 M. Paccworpsm,
Zamee, CEMIGKC © & RAK RATEropMo

Qe =—2=—3=— ~—n,
o0mexTaMl KoTopof Ammawrces wEoaa O, I, 2,...,R.® (omorne.m@)
Mopimsm w3 { B J, ‘CymecTByeT TOIMA H TOXEKO TOrNa, XKOTEa L4,
OJome RO B 6" eors xompuan:m g!tm'op H8 RaTero~
pmz 67 b raveroprn M. Mopfmam f: 6"~ 06 rareropm
MOXHO PAacCCMATPHBATH KAK JYEKTOD H3 RATeropa:
0=+—f{~—2+—  =—n
B RATEPOPHD ‘
0 —{ e 2+..+—m,
TaxK 4TO MOXHO ONPEXeMMTH TpelyeMHe HHAYIWPOBAHHHE OTOCDARSHNA.
[Ipr m0GOM MOXXORe MH MOXYIEeM KOPDEKTHO ONPeNGASHHOO ONMIXMIN-

aJBHOS TOLOJOTHYECKOE NMpOCTPAHCTEO K.
B Hawe#t ®ROHCTDYRIMH

K, = M" = MxMx..xM (n comeoxmrTenett).

JleflcTBETE IBHO, AMEETCA B3ANMHO ONHOSHAYHOE COOTESTOTBEE, OTHO-
cAlee ROIMKIY W HAalop ero 3HaueKuf

w(v,v;), w(vivz), ey “(1’“.1%)1

8-2
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AIM, 9TO IKBHBAJEHTHO, OTHOCAME® JYHKTOPDy L HaGoOp ero SHage—
Huft Ha Mopdmamax

0~—4, 4+—2,.., (n-1) —n.
TakuM odpasoM, xaTeropuas [ MoZeT paCOMATPKBATLCE EAK RATETO-
pas dopvyx maa orodpaxert M+~ M™ dopuya, meenmoc cyox nua
JOGOT'0 MOHOUTA. ITOT KJACC (OPMYA ROOTATOUGR KAA NOCTDOSHES
KIaCCRIMUMpYRuero mpocrpaEcTBa MoHoEma M, Tax kax omma ES Ko~
cTpYKIMit KAaccHPEMIMpynmero mpocTpaHcTBa Moxomma M mseer mun
BM = |K| '

(no noBoxy Taxoft "reomeTpuvecxoff peaxmsarmu” cM. § 2.4).

Ham "mmacc Jopuya" comepamt yumoxenme iv: M M (orseuarmee
orocpaxemm o, : 61—>62), Her BOOGXOmIMOCTH 06CYREATH BO BOeX __
moXpodEOCTAX, Rak moayuamros orodpasemmr M(mx{), mu({xWw um-
dopmamma o6 ¥X PABEHOTBEE; CYTH XeZa B TOM B COCTOMT, YTO HAM HE
AyxEo Bumscwparh fopyim TEma u(uxD)x  p(ixp), rex max xave-.
ropua A JocTapideT HaM nexnit cxua; Taxux gopMyx. B sTo - zo-
NOJHUTeNBHOS IPEHMyMECTBO, TAK EAR APYTHS OGN DICXHIE MHOTO
TPYZa B CO3NaHKe ¥ DA3BATHE TEOPKE CHMINRIEAABHHX MHOEGCTH,

Temeph MH MOXeM BHDasHTh EXeH CEraza B dopwe, mprMenmMoR K
OHOKDATHOMY NPOCTPAHCTEY meTeXb. LyoTh X — IOMOTOMAIECKE 80—
CONMATHBHOE [{-TPOCTDAEOTBO; DACCMOTDEM X Eax JYHETOD

A X, (romoTomauecras Kareropwus)
B3 Rareropex A B RATEToPED NPOOTPARCTB X TOMOTOIITOCKIX KARC~
coB oTofpaxemitt; eror QyErTop nepesommr 60 B X = XxXx  xX
MopPusM oLi-n YMHOXGHE® M- E TAK jgazee. Mu CMOXSM HOCTDORTD

KkiacoRiumMpynmee IpOOTPAHCTBO XAS X, eca® omomeM momuaTH 2TOT
fyrrrop no fyERTOPA

A S { mpocrparcrsa),

g60 mMoTOM M cMoxem moorporrs |K|. Bmecs caomo "mommsrs" osma-
waer, UTO JEArpaMMda

. X (mpocrpencrsa)

A “2—+ (romoromuecras xareropms)



‘onxHA OHTH KOMMYyTATHEBHA C TOTHOCTED N0 €CTeCTBeHROR PKBHBA-
JeHTHOOTE. OCTEXO0Ch PR30CPATHCA B CMHONB ITOTO HOONEEHErO Tpe-
GOBSHEA.

Tyers €, Lyt 6 — 6" - mopjmamu xateropEx’ A, ER:R-
musaxeme 61 6"' B Eawectse pedpa V,Vj,V;V;,V, V0007~
BEeTCTBBHHO. Jlm OHMILTEIRAXEHOLO ronommecxoro npoc'rpancm K
PAOCMOTPEM OTOGDAXSHES

K,—KxK x..xK  (r comsommexst)

© ROMIIOBOHTAME 1. t Cm‘ax HA3HBACT OEMILTENEAIBHOE TOINO-
HOT'HI6CKO8 npoorpanorno I? ONeIEANLHNM, 6CHE AXA Jmdoro N ero
oTO0paxReHEe

K, — K,xK,x..xK,

ABERETCH roMOTOImNYecKoff SKEMBANOHTHOCTED. Tak Kar CHran HASHBA-
eT CHMINMIEANLHHG TONOXOIHYSCKHE IPOCTpAHCTB2 A -IpooTpaHcT-
BAME, OH T'OBODET O CHeIEAXRHHX  [\-IPOCTPEHCTEAX.

TaxmM o0pasoM, Opepsaraemuft Curasom amaxor A -mpocrpeHcT-
Ba X B cmucae Crameda ecTh cremsausHoe A—upocrpancmo
¢c K~ X B srou cxyuae K, roMoTomveckEm ®RBEBameRTHO TpoCs-

{
pamctey X“=XxxXz K, nrpae'r POJL TpORSBEJIOERS P X X"
Es § 2.2-2.4.

Camo coGoff pasymeeTcs, 8T8 MamMEa pacoraeT OTMMYHO, TAE 4TO
CTOHT BSIIAHYTH, KAR AHANOIWYHHE HA6M NDUMEHADTCA K GGCKOHGTHO—
KPATHHM OPOCTPAHCTEAM NETeixsh. Iepmult mAr COCTOHT S}eCh B TOM,

YroOH 3amenETs Eaveropmo A xateropmel [” gopmyz mmma M, MT,.

KOTOPH® ERIDYADT B CelA NeDECTAHOHRH ¥ EMBDT CMHCE NAA KOMMyTa-
TEBHHX MOHOHJIOB.

’

OdtexTaMz RATOrOPEME [ ABAADTCA ROHeYHHE MHOXecTBa. He mpo-

u3ofifleT HAYETO CTPAWNEOIO, 6CHE YHTATEOXh OyZeT HMOTH B BHILY MHO-
secrsa {4,2,..,n} mm n =0, 1, 2,..., HO TeXHNYeCKN yxoOHee

T'OBOPETE O BCBX KOHOYHMHX MHOXAOTEAX. JAA XNGOro TAROrO MEOESCTEA
6 oGosnawm vepes P(6)umomecTso Bcex ero momMmoxmects. Mopfwsm
rareroprx [ 3 6 B T onpejeanerca xa oroGpexemxe §: P(6)~
-> P(t)coxpenanues INSHUEKTRHe o0nemaHemd.(B vacrEOCTH, OTOOpa—

XeHHOe 0 OHOZHAYHO ONPeeAASTCH CBORMM SHAYOHHAME HA OXHOIJA0-

MeRTHIX mofMEoxecTBax {4} € 6; oYm smaveuma Noaxuu ONTE NomapHO

HeIRPeCeRaINMMICA NORMHOKSCTBAME MioxecTsa T.)
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B TOYHOCTH TAK X6, KAK MH OTOXHOOTBHNA Kateropmn A (mm,
TOYHee, NBOACTBEHHYD eff KaTeropo) ¢ xareroprefl fopMya, WMeNEMX
CMHCX IR MOHOMZOB, MH MOXEM OTOXNECTBHTH KATEI'ODHD,JBORCTBEHRYD
kareropur [, ¢ xateropueft GOPMyN, MMONIAX CMHCJ JIZA KOMMYTa-
THBHHX MOHOMNOB. C 8TOff mOABD PACCMOTDHM KOMMyTATEBHHE MOHONRE A
K orodpaxeHue

6: P(6) — P(T);
MH XOTEM ompeleXdTh OTOCPANSHHO |

0*: X A+ X A.

166 jlf
It e ;)¢<1:A OIpeNeMMM -H KOMIOHeHTY odpasa oL Gopyaoft
* . . 3
(0e), =TI Ob'.l F0{i],

Ille UpoMSBelieEMe [ ] OL. GepeTCA B ROMMYTSTEBHOM MoHOEXe A.

O4YeBHUHO, UTO Qopﬁym, EMENAS OMHCH QA3 MOHOKNOB, EMEOT
CMHCH ¥ IA KOMMyTATHBHHX MOMOKLOB. OTO ONpeeNAeT BIOXeHHe
A —> [, Boxee rowio, odsexry &' OTERETCA B COOTBETCTEEE

FoHeuHoe MEoxecTBo {{,2,..,n } & Mopbuewy 4 materopms A, pac-
OMaTpEBAEMOMY KAR HeYOHBaDmee oTOCDAROHES

$:{0,4,2,.,n] — {0.4,2,..,m],

OTEBETCA B COOTBETCTBES MOPHESM {': P{t,2,.,n}—~P{1,2,.m}
Rareropur [, ompememsemuft fopeyxolt

$U) = {146~ <g s 40}

lame, ['-mpoorpencrso K ects mo ompejemenem xomTpamapu-
aETHM (yHETOD 3 Kareropms [ B KaTEropED NPOCTPAHCTB; HS ORA—
SAHHOTO BMEO ONBXYeT, YTo ['-mpocrpaHcreo sBagercs A -mpoorpan-~
.CcTBOM. Mu masopeM [ -mpoCTpPEHCTBO CHOIMANBHEM, €0JH COOTBETCTEY-
omee A -IPOOTPAHOTBO ABAAETCA ONGIMANLHHM B YRA3GHHOM BHIE
OMHOXS. |

ToraTwe cnemmamsHoro [ ~mpocrpeEcTsa aBagerca ofHoft H3 Ipex-—
naraeMux CETaioM 38MEeH DOHATHA E',,-npocrpancrsa Bopamaua - dorra -
Mpg. Yxe Ea OOHOBRHME ORA3AHHOTO BHIe CKIANNBAETCA BIEUATIEKEE,
gT0 OHO XOXXHO OTANYHO padorarh; nabafiTe yOemuMcs B 9TOM, pac-
OMOTPOB NOHSTN® KXACCHJRINpym®ero NpocrpencTBa D. Mu yxe Brmem,
YT0 ®TOT XPyr Exef yAOOeH NAA NOCTPOGHHA KIACCEJMIMpDYDEEro Ipo-
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CTPAHCTBA KAK KENMBNIYANRHOTO TONOXOI'MYEOKOTO HPOCTDAHOTBS, HO
reneph M XOTHM, 9TOOH De3yABTAT XOHOTPYKIEE OHx [ -mpoorpar-
CTBOM, T.e. JYHKTODOM B3 RATSTODEM [ B XaTeropED OpOOTDAHOTS.
Wrex, mycrs K eors [ -mpooTpaHOTEO, MAR KOTODOrO M XOTHM
HOCTPOKTH KIROCHIAIMpYNmEe IpOCTPAHOTBO, X TyCThk & €0Th 00LeKT
gareropE [ . My ompeneanem smavemme dymxropa BK na 6 xar
TeOMBTPHYECKYD peaxHsamuo JyHrTOpa

T~ K(6xT).

KoHe4HO, HyXHO NPCBEDETH, WTO 37eCh BCe B HODANKE, HO K TAK HC-
HO, 4TO 9TO OYeHb H3ANHAA KOHCTDYKIMHA. ’

SToT moyXoX OHX IePBOHAYANLEO NPERHASEAYER HCHRANIMTENHHO NAR
CO3HAHHA TeOPHH GEeCROHeWHOKPATHHX IOPOCTDPAHCTB leTeéXb B He IDHEMS~
HAJNCA X TEOPHE M ~KPATHHX OPOCTPAHCTB HeTe kb, HO PTOr'0 JOCTA-
TOUHO A7 RAEGOMEe WHTEDOCHHX UpaunoxeHHR. BrpoieM, BHOCAeNCTBER
Kood [62] man madpocor yerpoficrsa - aHanora mammru Cxrana,padota-
Imero B ojiyYae FUL-KPATHHX IPOCTPAHOTB IOTENb.

Xpyras mammHa, HoCTpoeHHag HA Ga’e CHMILIAIASMLHEX mxeﬁ Ouma
npennoxena Bapparou B Mxkxcom [22, 23, 24, 25, 26].

§ 2,6, Hoxgmouenwe TeopHE Kareropmft

BostuRaeT BONpOC: I BSATH HA NPARTHKES BCE BTH EHCUHE I'OMO-—
TOIME, HOOOXONMMHE IJ8 padOTH MammH, NOXOCHHX PACOMOTDeHHHM B
§ 2.2-2.57 OrBeT COCTOET B TOM, YTO OHA BOSHHEADT CAMH colof,
KOTZA B KAKOM-~HECYZb KOHTEROTE NOABIASTCH YMHOXCHNE, KOTOpO® "B
NPEHIENE"” 8CCONEBATEBHO K KOMMyTATHEHO, Hampmsep, B TeopHAX pac—
croennt, paccMoTpemHHX B § 1.8, ONepAIME CAOXHEA VRTHE MOXHO
curTark "B NpEHIEIE" QCOONEATHEHHME H KOMMyTATHBHHME; HEKOTODOS
YTOYHEHN® PTOrO EHTYHTHBHOTO yTBepauemns omexamo B [40] m [99].
COOTPETCTEYDIAA TEXHEIeCKAR HpodaeMa OOCTOMT B TOM, YTOOH IpPH-—
IaTh BHpaxeHHD "B npEmmmne” crpormit cauon. B 9TOM maparpage u
ACOMBIYOM OMHO K3 BO3MOXMHX pPemeHER sTof mpoomeMH.

Tlo-BEaEMOMy , Jyume Bcero Hadarh C PACOMOTDeHHA IBYX KOHRpeT-
HHX IDUMEpOB. '

IFYMEP 2.6.I. Oycrs C - KATEropus, OCLeETaME XKOTOpoR CXy-
zar wmozecrsa{l, 2,...,N} (rme N2 0), upwvem MopfusMu ¥3 n~ro
0056KTa B M~ CYUGCTEYNT TOTZA B TOALKO TOTXA, KOTHA h=m; B
9TOM caydse Mopfmamu IpeACTABAADT COGOR BIAEMHO ONHOSHAHNE CO~
OTBETCTBES, T.6. COCTABAANT CEMMETDEYECKYD IPymy L,



DPYMEP 2.6.2. Iycrs SaisHO (NHOKPEeTHOS) KOMMyTATHBHO® KOZb-
mo K, = nmyers C - kareropus, B KoTOpOR N ~ OGEERT €OTH GBO-
Gomme#t Moxyas R'™. Ipz srom mopfusm s K™ 3 R™ cymeornynr
TOI'NA ¥ TOXBKO TOIQR, KOINA ML = M, B B HTOM CAydYAe OHH NIpem- *
cTaBIANT codoft K ~mueftule BSAEMHO ONHOSHAYHHE COOTBeTCTBHA,
T.e. cocraBaawr Marpwusyw rpymny GL(n, K).

OdM A 9THX ABYX BATeropuit ABagercA BHamEme SupyHrTOpa
0: CxC =+ C, roropuft oTporo acoomgaTEsen ® obasmaer orporoft
emuamne#t. Boxee TouHO, B OCOMX oAyuasx OBJyHETOD HA O0BEKTAX
sagaeTca fopmynolt

rRnOms=n+m,

u3 oroft fopMymi BHIHO, UTO HA OOBEKTAX OH CTPOrO aCCONEATHBEH

g wro O sapmgerca ero orporoft emmmumeft. My NONXHH TaxEe ompe-
nemats ymkrop [J Ha mopjmsmax. B mpmwepe 2.6.2 myors A€

€GL(n,R) ®x BeGL(m,R); mu moxaraem

A 0O
0 B

OYSBMZHO, YTO BTA ONEPAIEA OTPOr0 ACCONEATHEEA X UTO eAMHOTBOH-
muft oxement rpymmu GL(0, R) amaserca ee orporoft emmmmeft. Ana-
AorEuEo B mpEMepe 2.6.1 myors 6 @ L TeL, ;v obossa-
qaeM yepes 6 (1T oXeMeHT IDymmM Zf‘n m» HoficrEyomEk xax ©
Ba {4, 2.“.,01.}1! rax T ma{n+i,n+2, n¢g. Ouepmmso, 9ro X ara ole-
PEIRA OTPOrO ACCONEATHEHA ¥ UTO OJMHOTBOHHNI 9XeMEHT IPymmH L
ABRAETCA €6 OTPOrof emwHmpein.

Ceoiorsa rareropui C, KoTopse M TOXEKO YTO NpoBepHIE
IAA NBYX HANEX OPUMODOB, CHOIMANHOTH 0O KATOTOPHAM BHDAXADT
cxopau: C eors orporo momommsusmas mareropss (om. [847],
¢. I57-158; mpoueM, HEXOTOPHE UETATSNH, BOSMOXHO, NPeXNOYTYT
padoTy [85], KPATEOCTH KOTOPo# yxe cama no cede aBagercHd DOMTH
RocraTouHolt pexomeHuamEef. ) ,

B npmeepex 2.6.1 ® 2.6.2 ympomenze [J, ABasacek "B npaEMEIe”
KOMMyTATHBHEM, HO ABIAGTCA CTPOrO KOMMYTATHEHHM; HANDHMeD, KaR
upaBExC,

AoB=

0

A 0} .|B 0
* .
0 B 0 A
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BooOwe myors safiana Eareropus C ¢ OmEcaHEMM Bume yMHOXGHEEM 0;

B TEODHH RATeropuRl ee Ha3HBAWT CEMMETDMUHOR, ecsm 3amaH ecre-
cTBeHHNE E3oMOpHHaM

c:oxxnT:CxC—C,
by (]
T:CxC —CxC
-~ NepecTaHOBKA, T.8. {yHxrop, ouperexremut Gopmyxam

T(X,Y) = (Y, X),
T ¢) = (g ).

PTOT eCTeCTPOHHHA H3OMODHHSM JOAMSH YXOBNETBOPATD HEKOTOPHM &K~
‘cHOMaM (cM. [84], o. I80), xoropHe BASHBADTCA YONOBHAMA KOTe-—
PeETHOOTE.

B npmmepex 2.6.1 x 2.6.2 cymecrBoBaHHe HsoMopf@sma C 06~
BENHO: HANpPEMED, B HpEMepe 2.6.,2 MOXHO HOXNOXHTH

0 I
C o= .R"eR™ — R™®R".
I 0

BosMoXHO TaxEme HEROTOPOe OCXAGNEHNe HOHATHA OTPOIO MOHO-
EXasbHOR RaTeropmi, B XOTODOM ymHoxemEe {J AacCONBaTRBHO X 00~
ZaRAeT eXMHENGR RN C TOTHOCTHD XO KOIGPeHTHMX W30MOPJESMOB.
B 3TOM Oyuse TOBOPAT OPOCTO O MOHONRAXLHOR xareropme, cu. [64,
¢, I58-159. Hexoroptié aBTOPH EMBOTO TODMEEA “CIMEeTDNIRAS
CTPOTO MOHOMJIONBHAA KATETOPEA" YUOTPEONADT TODMEH “HepMyTarmD-
Ras xareropus” [93].

Temeps A HPONEMOHCTPEPYD OXEH HpOCcTeHEXNE IDEOM, HOSBORMM-~
IER CTPORTH KIBRCOMJHIEDYNMSe NPOCTPARCTEO EARTETODPHN. Byors xa-
Ha (Manas) Rarveropua C; momXomAmeM DpEMMepOM CAYEXMT EATEIODEE
o omHEM o0sexToM X, B KoropoRt mopfuss X—Xodpasynr rpymiy;
HO MH OyuieM EMeTh H6JA0 C NpOM3BONBHOE MaxoR xareropmelf, Hurep-
nperupyem xaxmift oosexr {0,4,2,.,n}rareroprx A Rax maveropme

Qg4 +—2—..."n,

B KoTOpO# MoppEaM (emAHCTReHHHE) M3 LB 3’ oymecTByeT TOITA
¥ TONLKO TOTXA, Korxa + > . (Hexoropue aBTOPH IPENNOYHTADT

G-l
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M 9TO B KOHUS KOHIOB IPHBOXHT K TOMy X8 OaMOMy, HO f IDH Ta-
KOM BHOODE He MOTY JIOCTHYh OOTAACOBAHHOCTH MEXIY MOEME JHOpMyZna-
ME; A IyMap, BOe ZeNo B TOM, 4TO f IWNY OTOCPAXSHHA CAOBA OT ap-~
TymerToB. ) Hoxoxms

K,=Hom(0+14+2+—.+~n,C),

r.0. onpellemM K, xax mmomectso gynkropos s xateropms 0« { <
«~2+_~np xareropun C. DXSMOHTH DTOTO MHOXSCTEA EAIOMERADT
OIOMEDHHe KOUEKIN co sHavemmmm B C (cp. § 2.5). Mopjmsm xate—
roprr A eors He uTO EHoe, Kax yHETOD ES Rateropmp0e«i+ 2+ en,
B rateropmw 0+4{<+ 2+ +mrax yro Taxofi Mopf®sM HEIJIUHEPYET OTO-
opexemze_ K, <= K ; s noxyuaem neroropoe cmummmmasssoe mio-
xectso K. 310 CEMIMMIEANBHO® MHOXECTBO HASKBAGTCA HODBOM KATG-
ropme C, ® Mu Gymem odosmauars ero uwepes Newive (Cg

Cormacuo ounpenexenwm Curana [124] » RAacCHEmIpyImee NpPocT~
pancreo xareropur C eors

C = |Newve(C)|,

r.e. naa nocrpoemrs BC maxo Basrs mepe Nerve(C) rareropm C x ero
reouMerpuuecxyn peammsammp (cM. § 2.4).

Ecaz » xareropmn C meseros xums OfimE 0GSSET, NPEUEM €T'0 MOP-~
dmemi oGpasypT AECERpeTHYD rpymry ‘T, To Netve (C)npeepammerca
» cmuumEaxsEoe MEoxeorso K (%, {), nocrpoennoe DRxendepron u
Maxzefiuow, ¥ BC smaserca mamxyumme momems kxaccmismEpyreero
npoctpascrTea BT rpymm- K, RoTOpoe B CBOD OYepeNh HBIAETCA
HpocTpantTEOM 3fzendepra - Maxzefma tmma (%, {).

B upmmepax 2.6.1 x 2.6.2 xateropaa C cpommres X nocmemoza-

rexsHoors amorpermux rpymt G , rax wro BG cromeres x

11 BG,

n30

Eoxx y Eac ecrs Ompyexrop L), mpespemexmsft C B orporo Momo-
EIAXEHYD KATETODED, TO, HONOXB3YA €ro HAIMBXAWEM 0CPA30M, MH MO~
xem cxemrts BC orpormu momommom.

CoorBercTEYIaER oOmifl pesSyIbTAT BHTIANAT CHEXYOMEM OCpA30M.



[PEITEOPEMA 2.6.3. Eoar C ects cmumerpuwian MOHORJA TS AR
rareropus, ro BC eors  E_ -mpoorpancreo.

cu. [93], o.78.

Mu npemmowsaH oGofiTHCE B sToft JopMymmpoBke 0e3 cxosa "CTpO~
refi", OoroMy 4TO TBR YHOOHee N HeXOTOopHX mpamMepoB. Ipexmoxo-
XHM, HaIpuMep, 4TO MH DaOOMaTpHBAEGM BapHAHT npEMepa 2.6.2, B
KOTOpOM oO0BexTam# Kareropus C ABIADTCA KOHEYHO NOPOXNEHHNE
OpoeKTEBEHe R -MOAyMH, & MopfmIMAME SBXADTCA H30MODDESMM; HaM
BPAR JH 3RXOYETOA NPeBpENATH BTY EATETODMD B CTPOrO MOHOKKANE~
AyD Kateropmo. ONHAKO, Tax KAK M BCETNA MOXEM NOGHTBCA "CTpO-
T0CTH"” COOTBETCTBYRMEMHY KATET'ODHHMK TOOTDOEHUAMA [72]. TO HAM
HOT HyXNH IpPOABAATH GecHOoKOACTEO.

3amewy, uro npuMmeps 2.6.1 ®m 2.6.2 moxa3uBanT, WYO YPOBEHB
o0mEooTH, HpuRATHR B § 2.3, He ABAAETOA YpE3MEDHHM. B 2THX mpE~
smepax BC amugerca E”-npocrpanc:rnou, K MH MOXSM BOCHONb3OBATH-
CA STHM 0COTOATSABOTBOM NXA LOCTPOCHEA ‘cnexrpaY = B™(BC).0maxo
mpocrpamcteo S2 Y me sxemeazentso BC, morouy wro 7, (BC)
He ABAASTON Tpymmoft; B mpEmepex 2.6.1 ¥ 2.6.2 & (BC) ocTH
{0,4,2,3, }uonou HEOTDHIATELHNX THCEX 0O cxoxsmm, TiopTouy
chass Mexiy BC m ST Y neckomxo caomiee; mu OCCYAMM ee B
§ 3.2.

OrxxamuBan 570 OCCYyXNeHEe X0 § 3.2, a OIPEHEYYCEH YTBADRAGKHE~
eM, Yro B mpmepe 2.6.1

BC=IIBEZ,, Y=C"8", @°Y=2"c"s"=linas"

n30 n-veo

B 0 BPSMA XKaR NpuMep 2.6.2 NpEBOXET K amredpamyeckol K-reopmw.
OcTaeTos OXasaTh, WTO HIAONSHHOS IPeXCTABAAST codof Xmms
SHAUNTOILHO YUDPONSHHNE BADEKAHT TEODWH, NOOTPOSHHOR X EACTOAMEMY
BpeseEn. Hampumep, B npmmepe 2.6.2 A paccMaTpuBaX ANOKDeTHO®
xoxsnoe K, a momio paccmarpmmars Tomoaorwuecxoe xoxsmo K,
CRAXOM, HOXS NeRCTBETOXLHMX EXN KOMINSKCHHX YNOGX; 9TO0 IOSBOXIBY
BEAOYNTH B DAMKE Eamefl TEOPEN TONOZOTYeoXyD K-reopmw. Ipu
®70M, KOHOWHO, HAXO TONOXOTEINpOBATS N Xareropmo C. 34echH MoxHO
He OCTAHSBAMBATECK HA LOXNYTE K CUNTATR, YTO XAX MHOXOCTBO
08(C)osserror xareroprx  C, rax x smomscrso Mot (C)ee mop-
$E3MOB ABAADTCA TOMONOTEHUESCKEME UPOCTPAECTBAME X WTO YeTHDe

CTPYRTYPHHX OTOCPAXSRHA
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“o6nacrs ompegemerma: Mon (C) — O4(C),
obneors smavenumt: Mot (C) — O8(C),
roxzecreenuft opdusm: 06 (C) '— Mo (C),
romosmma: Mon(C) % 08(C) Mo (C) — Mon (C)

HeNDepHBHH., 9TO He BHOCHT OYMEGTBENHMX MSMEHeHER B HOCTDOGHNe
Ruacougumrpyonero npoorpancrea BC, rax rak B § 2.4 s onpe-
HeXHIX HO TOXBKO TEOMSTPHYECXYD DealRSamEDd CHMIAEIBANBHHX
MHOXEOTB, HO U I'eoMeTPHIECKYD DEAaASAIED CEMIARIEANHHHX TOIONO-
TEMeCREX npooTpeHcTs. Ipeareopema 2.6.3 ocraeTcs NpE STOM cmpa-—
penpolt.

7, KompueBhe T

B aToM maperpede A caeiap HeCKOABLKO, BOSMOXHO HOCBOSBPeMOH-
HMX, SGMEUAHER 0 MyABTHIUIEKATEBHHX CTPYETypax.

B amredpamqecKOR TONOXOrHMH OCHYHO CYBTADT, WTO deM Oorage
axre6pamvYecKas CTPYKTYpa, TeM Aywme. B UAaCTHOCTE, MMOETCH HORA-
TEe MyMLTROARRaTERHOR oGoCmemnof TeopmE xoromoxormfi; B Taxoft
reopux &* sazamo yssoxemme

£ (X) e £¥(X) — £7H(X),
HX¥, 60N UMTATENb NPONHOYNTAET BHOWHNG YMHOROHHER, SANAHH CIA-
PpRBAHRR , ,
X))o k¥ (Y) — £ (X xY)
X

) @ £Y(Y) — EPVXAY).

COeMEAARCTH NO CTACHXZBHOR TeOpEE rOMOTOIHE HOSAGOTHIHECE O
oM, YTOON B TEOPEN CNEKTPOB CYMECTBOBANE HNOHATEA, COOTBeTCT-
ByrEe STIM UOBATHSM TOODEE OCOCMBHEMX koromoxorsR. pexme poe-
I'o HeOOXONNMO ONPeNSXNTH NPWBOReHHOS UPONBBENEHE® EAF myx
OMSETPOB; NOCES PTOTO MOXHO BBECTE IOEATHe “ROXEUEBOro cmerrpa”
E Ear cnexrtpa ¢ yMEOXOREOM

Mm:EAE —E,
YRORIETBODANEMM EAAXSXANEM AXCHOMAM. K WHCAY EONBISEHX CHEKTPOB



OTHOGATOH Tax®e xopomo mspeormue cnexrtpu,xak omextp MU, x xax-
JOMy XOXLIPBOMY CIEETPY OTBeuaeT MyALTHNAMKATNERAS TEOPNS KOro-

moxormfi. HoppoOHOOTR wHraTexh Baftzer B [9]”. HO A ROXESH OT-
MOTETB, UTO XOTA HSIOXSHHAA TAM ROHOTPYKIEA M[EBeXEHHOrO IDOH3-—
BENEHNA CIEKTDOB NPEI'OAHA AXI YRA3AHHHX Bume nexefl, oEa, Bo3-
MOXHO, He OyZ6T KOOTATOYHA NS DENGHES Gomee CephesHMX Ba;av.

JDyrHe DpEMeI NOEASHBADT CO BCOfl ONPERSABHHOCTHD, UTO HPAB-
C000pASHO PACCMATIEBATH HPOCYPAHCTBA X © JIBYMA DasINIHMMN
oTpyrTypEuME orospexemmma o<, U: XxX ==X, xoropue moxiio npex-
CTRBIATH C608 RAK "CNONOHHE" R "yMHOXSHEe",

‘Bosbuen, HampmMep, mpocrpamcrBo X =52"VS™; » mem meercs
onepammEA OZGESHEA oC: X=X ==X, roTopas BOSHEEaeT N3 DABGHCTEA
X =C2(27"S")x ncnozssyer "cromemre merean”, EMemmeecs B am-
GOM NpoCTPAHCTDe BEA &2 X ; EMOOTOS TAKES ONGPAINA YMHOXOHEA
i XxX —~X, BosHERanmas ¥s EHTOPHpOTAIMM NPOCTPEHCTEA X Xak
MHOESCTES NYRETHDOBAHHEX otolpaxerxt S™— S™x monoxssymmas
RKOMIOSHIED T8KEX orodpamenmfl. CTporo roBsops, 3 9TOM npiMepe xe-
ABTEJNEHO CRONATH NepexoX K Ipefeay OpE L —> oo,

IIpoorparctso X C ABYMA TAKEME ONSPAILAME oC,/ MOXHO HBSEAfTS
KOXBLIGBHM NDOCTpaHCTBOM. Toumee, X nBasusaerca KOXBLISEEM 00LeR~
TOM IOMOTOMNYECEOR EATOLODUE, €CAX o6 X AL IpeEpasan? dyuxrop
W —[W,X] » gyrrrop co smaveEmmum B raveropsm xoaem. 9ro, Xo-
HOYHO, HAIaraer ycXoems (C TOYHOCTED M0 TOMOTOURE) HA Qrodpase-
HES. o0 K M, XK NOPOSHH, TEK X EMOCTe; HANDHMOD, C TOTHOCTED XO
TOMOTONEK NOMXHA HMOTh MOCTO JMCTPROYTEBHOCTH.

B 9ACTHOCTN, XMAA KOAENeBqro cmexrpe E rpymma  O-wepmmx
roromonorzk £ (W) sanaer JyHETOD B RaTeropED KOXSI, BOIBXOTEES
vero mpocTpanctBo S8 E ABAAGTCA ROABIEEHM OGLOKTOM T'OMOTONHYe-
_croft Eareropus. Hampuwep, B cayuse K-reopms mi nmoxyuaem, wro
mpocTparcTBo X = Zx BU apaserca XOMEUSEEM TPOCTDAHECTEOM, B KO-
ropom oxoxemme o¢: X*X —= X wmiymEpoBano cxoxenEem YETHE BeETOD-
Hux paccxoemult, a ywmmoxenus i: XxX —=X muxymaposano Temsopem ys-
HOXEHEEeM BERTODHHX PaCOXOCHHR.

Onuaro MoxHO mofiTH eme Xaibmie X NOTPeCOBaTh, YTOOW OC X AL
YROBIeTBODAME COOTBETCTEYOMEM JCHOBHAM EE TONLXKO C TOYHOCTHO JO

D Haxoxerde Toft Xe caMol KOHCTPYKIHE OPRABSJIEHHOIO moxem:a‘
MoxHo HaflT® B Goxee XOCTYMHOR COBETCKOMY IRTarTeAn KHEI'® [iss ].
pyccrut nepehon ROTOpOR I'OTOBHTCA B H3JIATEXBCTBE "Hayxa". -

Ilpmm. nepes,

M
W



TOMOTOINK, HO ¥ C TQUHOCTBD JI0 BHCHEX T'OMOTONHER, aHANOIWIHNX
paccmarpaBapmmMet B § 2.2 B 2.3, Tax Mi NPEXOXEM K INORSTHD
roxsuesoro E_-npocrpanorsa,

llycTsr EMEETCA KATEI'OPMA ¢ XBYMA COr'ZACOBARHHME MOHORIANE—
MR CTpyRTYpaMZ B omucae § 2.6, Hampmsep, B xavecTBe
MOXHO B3fATh KATEIODHD KOHOUHHX MHOXECTB C ONeDAIHAME
JMSELOHKTHOI'O OGBOEHHOHMA M JISKAPTOBA YMHOXSHUA. IIpEH 9TOM MOXHO
HAfleATHCA, 4TO NOCTPOEHHOS B § 2.6 EaacCHPMIEpymmee IpocTpaH-
creo BC oraxeron xomsmesuu E_ -mpocrpancreou.

ToHuATEe ROJBLEBOI'O E,,—npocrpancrna RoJmHO GHTH cTHpaBHoft
touRof OuEHP HHTEPECHOH! M CoXepEATelbHO# TEODHH, UhTAaTeNh MOT
OH HAmeATHCH, YTO EMEST MOCTO BHAXOr mpepreopemy 2.3.2, KoTO-
puft morasaX OH, YTO HOCHRROBAENE E.-H-mpocrpancrs X
faxTruecKkn paBHOSHAYEO MOCIOXOBAHND ONEKTPOB. ONRAKO CNEKTPANE~
Hift NBoMMER KoxbmeBOro [, -UpooTpaECTEA NOZXOH ONTH CIGKTPOM
¢ (6CKOHEYHHM KOXMYSCTBOM NONOAHETENBEHX CTPYKTYP.Jerxo NORATH,
OTKYAR OHE $epyTcd: HANMIETE RAKYD-EROYA® fpasy TEODA "Roxsne-
soft ciexrp E ¢ yuzoxemuen M, ROTOPO® KOMMyTATHBHO M accomma-
THBHO ¢ TOYHOCTHD X0 BHOmMMX I'oMoTomaft™, a saTeM MOCTENHHO M-
rafirecy mpeEparh sroff fipase omuox, Qug TOrO WroGH cmeaaTh ®TO,
B BuCmefl CTeHeHE XeIATeJHHO HMETH ONpPOXElOHHe NPEPEJeHHOT'O YM-
HOXOHMS CHEXTPOB, 6oxee OJMIKOe R KNeAABHOMY; B YRCTHOCTH, 9T0
JMHOXSHKE FOAXHO OHTH HOYTH CTOAb X8 AOCONEATHEHHM, RAK NeRAp-
TOBO YMHOXGHNS OPOCTDAHCTB. Y?00H ONeZATH 970, CHEO EeOOXOIEMO
TepecMOTpeTh CaMie OCEOPAHMS TeopHE cnextpop. Takof mepecmorp
OBX OPEANPAEAT, E PeSYyAGTATOM HEBRAOCCH NOHATRe CeCROODNAHAT-
HOT'O CIIBKTpA, OM, [99], ra. 2. OONuENf chHeRTp BrIOYAET B Celx
IO ONEOMY UpooTpeHOTEy [0, X4 Raxmoro n. Beckoopmmearult
cmerTp cocrour 3 mpocrpancts E (V), ompemexemmix mus xasmoro
XoHeYHOMADHOrO ANESREHOTO mOEpocTpaEcrsa V  mpocrpamorsa R
upx srom wsomopduemem V—=V ', yRoByerBopmomm ompexememmn
yonoEmmM, orpevept romsomopimasa E (V') ~= E(V/)locxexawe, mo
CymeOTBY, COEKpamanT 063eM RAHEKX RO OpexXHery YpoBsasg, HO B TO
Xe BpeMZ OHE JOCTABAADT BOSMOXHOOTH SBTOMAOYNYSOEOTO KOHTPOXR
54 HOUPNATEOCTAMYE, BOSHERAYUYME OOHUHO F3-88 U8DPOCTAHOBOE ROOD-
ZEEAT B Eexorpofizax. fl HECEONEEO HE COMHGBADCH B XOCTOMHCTBAX
GeCXOOPREEATHEX CHOXTPOB: OHN NOSBOXADT YCOPEIWEHCTPOBATH NPH-~
BOXGHEHO IPOESBSACHNN ¥ NOXXKANM OJPA30OM KOHTDOXNPOBATH EX HO-
BeHeHEe; HO BCO X0 & 1O XOIaD TPATETH BpeMd HR HX Joree HOX-
poGHO® oOCyxHeHNe. CERaxy ANWS, YTO IPH NOMOTE CBASANHHX O 6ec-
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ROODNNEATHHME OHOXTDAMM TOXHNWSCKNX Nierassf yjiaeTos NaTh YAOB-
ACTBOPETEXLHO® OUPEZSXOHES XoXEIEBOro K, ~onerTpe.

HeroTOtie CUMTENT, E 9TO KAXETCS BIOAHS IPABAONOROCHHM, TT0
Koxuesue [ ~CHOETIH ORAXYTCA NOXSSHMMN IpH HEYWOHNN IpOCAEM,
TPECYIMHX OYSH TOUHOR NBJOIMANEN O MYABTHIAMRATHERHX CTPYKTY-
pax, RaK, HAOpAMep, OpodJeMid ODHeHTEPYeMOOTE opepHIecKEX pac-
cnoenut B 0GOCMEHHHX TEOPHAX ROTOMOJOTER.

Hweerca Tarxe YyTh Gozwe CXAG08 NOHSTNG KOXABISPOIO H,,-cnax-,
rpa. 9T0 CHeXTpAALENR ARAXNOr NMOHATEA DPOCTPAHCTBA, CTPYETYDESO-
BAHHOT'O OTOCDAXSHEAME

(EZ,) %, (XAXA..AX)=~E'X,

YAOBXSTEODADIEME YOXOBHAM I'OMOTONHIECKOR KOMMYTETEBHOCTE HOKO—
TOPHX XEArDAMM. D70 NOHATHE, BOSMOXHO, HOKAXSTOA I'OMOTONRTBCKEM
TONOXOraM UPEBICKATOXBHMM; OHO ROCTaBAfET DOAXONAEME ROHTEXOT
IAH XOKAPATENHCTEA, HAOPMMBP, TOODeMH HMCHEN O HNABNOTGHTHOOTN
[113]. Do mosony momsmemx H -cnexrpon cu. [96].

H B sarmouenmEe maparpede HeCROABKO OCEEX CXoB. fl He comme~
BANChH, YTO HAMAUGHHHE SJaCh TOOPHE MOIYT OHTH NOOTPOGHH, XO
¥3BeCTHORQCTENIeHE yXe LOCTPOGHH N, 688YCAOBHO, B38CAYXMBADT IO—
cTpoenEa. MO0 CTOHT BROENTH MyXHTEIARRATNBHHE CTPYRTYPH bespe,
TX® 9TO TOXBEO BOSMOXHO. ONHAKO - 4 NOKA H@ IOTOB OGOYRNATH BT0
doxee mOXPOOHO K OTCHARD uETATeZs K [99, 98].



‘Taaba 3
JOKAJ3ALMA ¥ TPYIMIOBOE HONOIHEHWE

3 3.1, Joxamagius

B oroft 1888 MH YBHIRM, 20 ONHO TPOCTDAHCTBO MOXST OY6Hh HO-
XOIdTH Ha APYTO® npoc'rpakcm. Ho OyAyan oMy OSKBuBameHTHIM. f CO-~
OWpanch omncarh B Hefl yBe KOHOTPYKIGIA; KAXuad HS HMX Oepepadart-
BaeT IPOCTPAHGTBO X B HEKOTOPOS APyToe NPOCTPAHCTBO, DOACTBOH-
HOe, HO He SKBEEBANGHTHOO eMy. Hawwy c Joxamwsamum, RXOTOpaA Ipo-
HEKAS B TONONOTEN BCHLY.

B reops romorommit MNOR PACCMOTDOHEA 2-UPHMADHHX POGAOM OT~
RexsHO OT 3-mpEMApHMX BocxomEr  Ceppy [1307]. B amredpe meeeros
{iyERTOpRAXBEAA KOHCTPyKIMA, NOSBOJAADNAA BHAGNYH 2-IPHMADRHO
mpodnesi, mpeHeSperad 3-UPEMAPHMME, S-IODEMADHIME X EDYIEME TpOG-
JNeMaMi. ITO JocrEraeTos JoRammsannelk. Hauprmep, ecnk Bama mpod-
nema Racasrca Z,-MOnyXeff, BH MOXeTe BBECTH KOJBLO 'Z(a -~ ROIB~
0 TeJHX JHCEeJ, JOKAXH3OBAHHO® IO XBOfiRe, -~ KAK MHOXECTBO Kpodef

/8 e Q, xm roropux 4 mevermo. Torma noxammsammef Z-mo-
;w.m M o xeotxe dyzer M, =Me, z (o JBbeKT 2TOR HoHCTDYR-
ItN® COCTONT B TOM, Y70 2-NHMADHHE npodxeuu oCTanTCcA HeW3MOHAH-
MH, 8 3-mpeMapHEe, ‘S-gpuMapRHe B OpYrHe opoGieMu mpomanaor. Ecom
Xe, HAo60pOT, HYRHO R30ABHTHCA OT 2-UPUMADHHX ITPOGAeM B OCTABATDH
BCe OCTANBHHE, TO MOXHO BOCHONL30BATHCA nponsBencxuem M@ Z[f/B].

Mlo-BHAEMOMY, TEpPBHM, KTO HOJHOCTHD OCO3HANI, WTO B 'reop;m ro-
Moronni mMeeTcs aHasOr aNrslpamvecrROR JIOKANA3ATHA, Gun Cysnnpad
[149, 150]. Besycxnomro, orTxpurue CysmmpaHa mMeno mEDORAH Peso-
HAHC eme X0 TOTO, KAR OHO OHWI0 ONyONMIKOBAHO; RANO OTMOTHETH TaKRs,
4T0 HOROTODHE MATeMaTHKE DadOTANM B ITOM HAIDARMGHAN HEe3aBACHMO
7 OMyCJHROBAJM CBOM pPadOTH paHhle,

My HadHEM DacCMOTpeHHE 9TOr'0 MpeiMeTa CO Cre/yiliero BONPOCA:
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K&K BBOCTE KOOS(PUIHEATH B OCOCMEHHYD TEODHD TOMONOTHA? Hrax,
myors A - adexema rpynna. [yTh pememus Heme#t sanaws adcoMOTHO
AceH. BHavaie MM mOCTpoMM TpooTpaHcTBO Mypa Y, T.€. OPOCTPaHOTBO
C eNEHCTBOHHOM HeTpMBMANbHO# Tpymno#t romonormit, pasmoft A. Ha-
npyMep, BHOGpeM CBOGOIHYD 4 -pe3ONbBEHTY Ipymmi A, ORaxeM

0 — R %-F —A —0;
depa Hamnexamwe OyxkeTH cpep, Mu MOXeM HOCHTHOA, WTOOH MMENH MEOTO
H30MODDESME

H,(Y,5") %R,
H(Y.S")=F;

[OCA® STOTO MOXRO HOCTPORTH TAR0® OTOCDAXGHN®

{Pyas ~ v.s",
70 NMEATDAMMA
H(Y,S™) 1,0y
tu 3-
R = F

GyReT KOMMyTaTHBHA. HaM 0CTA8TCA NONOXNTD

Y=( Y .SU,CY,5".

[peanosoxaEM Teneps, WO HaM SANAHA OCOCNOHHAN TOOPEA I'OMONO-
TER k.. Torna MOXHO OUpPENSNHTH COOTBETCTBYIMYR TEOPED ¢ KO-
pruMoRTaME, IONOXHB

(XAY).

:E"(X;A) - %

H3 ckasamHoroc BENHO, WTO CIpABOLMBA TaapeMA 00 YHHBEDCANSMSIK
roadianmeHTaAX B BEXE TOYHOR DOCAOROBATENSHOCTH

0—£ (X)o A — £ _(X;A) — Tor, (k_ (X)A)=0.
Orcnza ’coaeinemo ACHO, KGR BBOCTH ROSJPHIHEHTH B CHEXTP.
A MMeRHO, OHmpPONEJNEM WO CNEKTPY E HOBHft CHORTD F fopuyno
F.=E  AY. |
ECJ OrpaHEuMTECA ciydaeM, ROTHA B A OTCYTCTEyer KpyueHEe, MH
10-1
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noyd4aeM U3OMOPPHSME'

= (F)&x (E)®A,
H (F)=H (E)®A.

TaxmM 06pa3oM,MH ONpPeNeJENH JYHKTOD Ha K&TOropsMs CHOXTpOB, Nell-
CTBME KOTODOTO Ha LOMOTONMYECKH® Ipymmy T, X TPyNEH IoMojorAl
H, supanserca rensopmum yunomonmen ma A.

BogHuKAeT BONpOC: CYWECTBYOT JIf KOHOTPYKIMA H& MPOCTpaHCT-
BaX, COIJIACymuaRCA Ha G@CKOHOYHOKDATHHX IPOCTPAHCTBEX IOTEeNb C
IpABENSHHOA KOHCTpyKumefl A cmexTpoB? fl IoBOpO “mpooTpancrsa”,
HO HaM BIOJHe XOcTaTouHo ogHocBasaux C W-xommmexcos. Bmpogem,
TEODUD MOXHO CAeJaTh HOYYBCTBATOJIBHOR K HEKOTODOMY KOVMIECTBY He+
npaaTHOcTefl, WHEMEX QyHmaMenTansHOR rpymmof, Ho He OCOGSHHO
GOUIBIOMY, B S BO3LEPXYCh OT OGCYXIGHHA 3TO} BOSMOXHOCTH.

Caydaft, roraa A ecTh HOIKOMBIO KOAHIA PEOROHANBPHEX THCe,
He BH3WBAeT HMRAKMX 3aTpyaHermit. B atom ciywas Z-momyas M
HasuBaeTcA A-NOKATBHMM, 6CHM OH JOUycKaeT OTpyXTypy A-Mony-
aa. (Eco Taxas CTPYKTYDA CymecTBYeT, TO OEA eNMHCTBEHHA; Gonee
TOro, nMpou3BoJbREE Z-ToMomopimaM Tarkx A-Mogysefi ABIAeTOR

A-romomopimamom,) Oycrs X - omuocnassuft CW-rommwmexc. Haao-
BeM ero A-JoxampHEM, ecaE (1) A-JIOKATBHH €ro TOMOTONRYECKHS
rpymms K, (X) wm, wro sxsmpanentso, (i{) A-voxexsmu ero
rpyms Tomoxoruft H "_(X).

TEOPEMA 3.1.1 (Cywmsas [149],c. 49). Oyors X - ommocmas-
mat CW-gommroxo ¥ A - NONKOAIO KOJHIA DAIHOHANBHHY WHCEJ.
ToTna CymecTBYRT OFHOCEA3EHE C W-kommmke Y B OTOCpAmSmNe
1: X ~Y co crexy cBoflcTPaMH :

(i) Dpocrpacrso ¥ A-mokarsio B orodpaxemwe i: X —> Y
YHWBODCANBHO KAR OTOOpaxeHEe mpocTpalicrsa X B A-joRamsHoe

CT DRHCTEO. —_—

(iL ) OrodpaxeEme { JOKANE3yeT TOMOTONAYECKEE TPYNIH, T.e.

I‘OMOMO@K@H

i E (X) =& (Y)

ERIyIApyeT Y3oMoplusM
S (X)eA - x (V).

({i1i) OroGpaxenme 1 JOKIE3YeT TPYIIIH NEJOTACISHHHX TOMO-
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'xonm 7.6, rwouo;_xmau
i, H (X)—=H (YY

HIOMOpIHSM
H (X)®A =+ H_(Y).

Taxoe mpooTpaHoTBO Y Mu Gynem odosHAuaTs 4epes XA X paccMa-
TpHMBATE €ro Kak "mpocTpasorBo X, JIOKSMMIOBAHHOE BBELGHAOM KO-
spfuimonron us A", Hampmeep, XZ[%/2] osuauaer raxyn roxamaa~
IED mpooTpaHCTBA X, MR KOTOPO YHANADICA CBA3EHHHG C HMM 2-IDH-
MapHHE IOpOCNeMH K T.X.

HospanbTe MHO NPUBBOTH HAGDOCOK LBYX NpefIOXeHIItX CyJIMBaHOM
MeTONOB 1A TOCTPOSHKA NPOCTPAHCTEA Y. Opexue Bcerc sameruM, 9TO
eone X ecth cpepa S', TO pesyiprar ROHCTDYKIEK IUMKTYOTCA YCIO0-
paen ({i{): sa mpocrparcrso Y GrexyeTr OpEHATEH NPOCTPAHCTBO Mypa
rema (A, n). Ho npozanonuulcw-xoun.nenc MOXHO NOCTDOWTB, NO-
OAOHOBATENEHO NPEKIOMBAA KISTRN CS™. Cromapyeu sty nponenypy ¥
IOCTDORM TPOCTPAHCTBO Y, NOCASLOBATENBHO NDHKIOMBAA KOHYCH HAL
npocrpaHcreamu lMypa. KoHewHO, YTOOH OCYWleCTBHTH TAKYD HDPOLEAYDY,
HEOOXOZMMH COOTBOTOTBYNMES OTOODaXOHWA, IO KOTODHM MH OyXeM RDUX-
AGUMBATH HAEK KOHYCH, HO JJIA DTOTO CyWeeTBYUT HAXYKTHBHHE OpEINO-
JIONOHKSA ¥ JIGMMH.

Bropo#t MeTox aBolicTBeH HepBONy. SaMeTmM, wro ecuk X ~ HpOCT-
paHCcTBO dftnenGepra - Maxxeftna TEma (7T , rv), TO pesyAsTaT KOH-
oTpyRuEM AmKTyeTcs yoxoskes (1i{ ): sa mpocrpancrso Y cremyer
NpRHEATS MpoCTpancTBO Jfnendepra - Mawnofma Tmma (E® A, rnv).

Ho ans mowboro mpocrpancTsa onpeneseHa Oamxa loorHuxcsa, T.e.
HpOCTPAHOTBO X MORHO HDEICTARMTH KK MTODHPOBAHHOS PACCHOSHN®,
OJONOHHO® H3 MPOCTPAHCTB JfneHdepra — Maxxefima. Ipoctpancrso Y
MH CHOBA CTPOEM HHAYKTABHO, HOCASNOBATEABRO JIOKAXH3YA IPOCT paB-

oTBa B GamEe [IOCTRUKOBAR IpOCT pascTHAa X. Nocregaan {pasa npenHEy~
mero adsana WpH 9TOM TOXS XYAAMSHPYETOR.

B nansnefimem naM OyZer yA0OHO 0003BAUATH npocrpmcrno Jfreq-
Gepra ~ Marnefna TEma (X , N ) wepes EM@®,n)

Temeps A NOXEH CKasaTh KOS-IT0 O DOJM .noaamam B coBpe-
merHO} TorosormH.0TYACTE OHA HOOOCXOIMMA KAK ASHR, HosBoaaoami fop-
MyAHPOBATH Pe3YALTATH, KOTODHO Ge3 JoRAMMSAINE JNCO BOOOWS REAb~
8A Owno O CPOPMyXAEDOBATE, JHMGO MOKHO OHRO GH CPOPMYy)MDOBATH B

Dem. 2 OMME 'Pas MPOMEJBRHYNO GONSE NPHBHIHO® OCOIHAYGHN®
K(%, n). - Ipms. nepes.
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MeHee ynooHof Popme. (KOHeUHO, 3TH De3yABTATH MOTYT EMOTH K Ta~
KHe CJAGNCTBHA, KOTOpHe mpeKpacHo gopMynupyorca 0es BCAKOR JoKemE-
sammi.) B KagecTBe IpEMepa NEPBOTO THIA MOXHO MPHBOCTH yTBODXAG-
Hme ¥s Kmvrm Cyumsana [149], c. 63: UMEDTOR TOMOTOMEYECKHE
9KBEBANEHTHOCTH

(F/Top) Z[¥/2] = BOZ[4/2],
F/Top)Z , = ] [EM (%, 1),

TRe T, - CAGNYKMHEO TPYyIIH:
ns=o0 1 2 3 4 mod.4
T, =Z, 0 Z 0 Z,

TIoCKOMBKY ¢ 2-mpAMApHOR TOYKH SPEHBA TPOCTPAHCTBO F, / Tof:: yoTpo-
©HO HE Tak, K&Kk ¢ p-—npmapuoﬁ OpE HeUETHOM %, TO BDAXR J MOX~
Ho omacars £/ Top , ‘He pasmenus mpoorue wdcaa, HpmdeHerma clop-
MYJIEPOBAHHOT'O DE3yABTATA JEXAT B TOODHE MHoroodpasnft.

Jpyrofl mpEMep - IpHBOREMAR HEMe TeopeMa 6.2.1 (TeopeMa Anam-
ca - lipunar) B POpMYJMPOBKe HCHONBSYET JOKANH3ANAD H (63 JOKAIH-
sanma Ouna OH HeBepHA.

OpiMep BTOPOTO THIA NOCTABJAET DPABONMMAn Hrxe Teopema 5.1.1
(rumoTesa Anamca), NOpPBOHAYANBHO CPOPMyJMpOBaRHas 0es noMoms JIo-
Raum3anyE, Ee OpMysMpoBRa ¢ JoRamEsammefR BaMHOTO yHoOHee H AC-
Aee. [Io mepBOHAUANBHOMY 3aMHCAY 9TOT pesSyJabTaT IPeXIONaraloch
UDEMGHETD JAA M3YIeHHA }-rououopimua B TGODHE TOMOTONHf.

Kax TONBRO BOSHEKAET HCTHHHAA HOOGXOLHMOCTh B HEKOTODOM MaTe—
MATHIOCKOM A3HKE, OH NMOABNASTCA. Eapa JM HymHO OGCYXIATH 6TO
pOMIL KAK TEeXHAIECKOTO cpeAcTBA. (ITO BHCKA3HBAHME He RCRIDYAGT,
KOHOUHO, BOSMOXHOCTH BBONOHHS TOME KJ¥ HHHMM ABTODAMH S3HEA, 068
KOTOpOT'0 MOXHO OCCRTHCE,) TeM He MeHee MHE XOTeJOCh OH IPORLINCT—
PEpOBATH IONESHOCTH JORANHSAIMM HECKONLKEAME IDEMODAMH.

JoxeH3alEN MORKHO HCOONH3OBATH IIA NOCTPOSHHA ROHOYHNX
H-upocrpancts, oraauHEX OT KIACCHYECKEX. HampEMep, MOXEC mocT-
POHTH RoHeuHHfl Rommierc X, Koropuft amagerca H-mpocrpancrsom m
Ea_2-npEMapENft BSILAX DOXOX Ha Sp (2), a sa 3-mpuMapEuRt - Ha
S*xS*. 3o mpocrpancrso X - & #e Sp(2) (mocmorpere Ha
HETo CKBO3b 3-IpmMapEHe OwxE), & He S° xS ¥ (paceMorpare ero ¢
2-mpuMapHOR MOSHIEE). JTO, BEPOATHO, OMMH R3 WwcTefmmx NpEMepoB




UpMMOHEHRA TEK HASMBAGMOTO UopeMemvBemms Mo 3adporckowy [156].
OH 9eM-TO HAIOMHEAOT MOHCTPOB M3 CPEAHOBEKOBHX CKasOK: I'0ioBa
JBBA Ha Tene Jomwams. Eme dosee xyTrEE omocod SaRMIMAcTCH B TOM,
9TO0H B3ATH ABY YACTH XMBOTHOTO E COCTABHTH HX, IOBEDHYB ONHY B3
gacTefl: BOSEMHTS JbBA, OTPyOHTe 6My I'OJOBY, & SaTeM NpEneiaitre
eeo, 00paTEB IACTHD Kasal. HMOHHO TaK CTpOMTCHA HpEMSp XHXTOHA -~
Pofirepra [67, 68 ] ; pofb AkBa EIpasT IPOCTPAHOTBO Sp@).

B creiymmeM IpEMBpe MH OTBefieM pows iBa mpocrpancrsy HP' -
6eCKOHEUHOMODHOMY HPOEKTHBHOMY IPOCTPAHCTBY Hall TeXOM KBATOPHEO-
HOB. fl yTBepxuap, ¥ro cymecreyer J-oamamuft CW-zoummrc X co
cnenyommue Tpewa ceofiorsamm: (1) S2X #S% (i) Ia Boex
TPOCTHX ) EMEETCA TOMOTONNYECKAR SKENBATGHTHOCTD XZ ] ‘-"HP”Z‘“.
JTE nepBHe XBa cBOficTBE yRA3HBANT HA8 CXOICTBO 3TOr0 CT paHOT-
sa X ¢ HP®; mpocrpaHcTsa ¢ sTEME cBOROTBAME HSYWATECH Pok-
TOPOM [121:] . Ho Tperre cBORCTBO HPOTEBOHONOXHO ITEM IBYM. Hamos-
mmM (oM., sampevep, § 1.8), wro mm Jmdoro orodpamemmn ¢: X —BU
ompefieseH HOJMEHA Kiaoc Uxemd. (4{1i) Ecam mommuft knaco Uxema oro-
OpaxeHns f ROHeYeH, TO OH paBeR 4. Jro ycroBEe 03HAYMET HOYTE
HONHO® OTCYTOTBA® KOHEUHOMEDHHX BEKTODHMX paccioesl Hax X, X
B 9TOM OTHOmGHEE X COBCOM He moxoxe Ha HP ™.

Konewxo, OpY HCHOJH3OBRHKW JORAIM3ANME OHBAET HEOCXOXEMO
SHATH K0e-JTO Taroe, 6ro A He ckasax. Teopemu 3.1I.1 Bmomme xo-
CTATOYHO, NOR@ HAC KATEpPECYeT IepexoX OT IpOCTPAHOTBA K 8T0 J0-
Kaym3amme. Ho mHOrZa EyXHO EBATATLCA B UPOTHBONOJIOXHOM HANpABae-
HEM: BHAS JORAMMSOBAHHHE NDOCTPAHOTBA, BOCCTAHOBETH r106aXLHYD
KapTHEHy, T.8. CBOfcTBa MCXOXHOrO, HEJOKAIMSOBAHHOTO IPOCTPAHCT—
Ba. PHCKya HOKa3aThCA HOBEPXHOCTHHM, 5 OTDAHHIYCH WBJICKOHHEM
IBYX Pe3yJsTATOB, ¢ KOTODHMA, HOxanyll, HETATE/ND JyWme OSHAKOMATE~
cfl, 9YeM NPONYCTHTH MX.

llepBHit pesyJBTAT NONE3BH MPE OOBONMHCHWH HADOpDMAURH, HOJY46H-
HOft HO XBYM MHOXeCTBaM IpocTHX umcea. lyors A B B - momxossna
B RONHlE DAIMOHANBHHX drceX. Torna MOXHO IOCTPOMTH CJASIYINYD JH-

arpamMMy :

ANB —A

1 |

B —AeB



RPELIOXEHME 3.1.2. Lo kaxgoro omrooasHoro CW-kowmiexca
KOMMYTATEBHAA JRATDaMMA '

X@ng) —= XlA
XB — X(AeB)
ABAAGTOA KaR NGRADTOBHM, T&R H KONGKADTOBHM KBaxparoM. Bosee
Toro, ecxm W- ROHOWANR OffocBAsHNE CW-KoMITec, TO OToGpaxenxe
w 4~ x@ans)

C_TOYHOOTED O OOEM BOCCTAHARAKEAETCHA IO KOMIO3

XA
W—X(ANB) =
T~XB

MEHME CJOBSME, BAR OTOSpaxeHHE ROHOYHHX ROMIIGKCOB BHIIOJHEHO
CHAbHOe ycaopEe Maflepa ~ BeeTopmcea.

Bropoft peayasrar none3eH, eCH MH NoxeJaeM codparh BOSIMHO
EHpOpMAIND, HOJYHYOHHYN OTHGNBHO I KaRROr'o IPOOTOTro p

IPEVIOKEHNE 3.1.3. (@) Oycrs W m X - oxmocmasmue CW-xon-
miexcy, mprieM kommierc W komeven. Torsa oroGpaxeHne

w -t X
C_TOWHOCTHD /10 TOMOTOMNA BOCCTANARNMBAGTOS NO KOMUOSHIAAM
wieX —XZ
(rme p mpoGeraer Bce HpOCTHS qncna)r.
(4 ) Opemmonomem Temeps, wro rOMOTOMYECKME TDYNNN KOMILTGK-

ca X roHewsO mopoxmem:, mo kpaftneft mope B pasMepHoctax € dim W,
Oyord jaEu oTodpaxeHRA

wHtexz,,
(mo o, oro oro p). TAREE, UTO BCS KOMIOSHIRN
wr-xz — xe
ZOXAT B OOmOM IOMOTONMNYGCKOM KJAacoe, He 3aBHCANEOM O P Torza
QymMeCTBYST OTOOCDAROHHS )
w-tX,
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Taroe, 9T0 LNA XAXHOrO0 P KOMIIOB MIINA

wi-x—Xz,,

raworoms . r~

OrpaHHYeHNA B 3TEX NpPOIOXeRMsAX OTCPOCETH HENBSA.
Jns nanbHe#mero YTEHHA O JIOKANMSALMAX H CCHAOR f PEROMGHHO-

san ou (45, 46, 64, 65, 66, 97, 109] (a ramme [156™]. - Hepem.).

Teneps Mu 3aliveMcH caenybmef 3anadefl. MMemrca ABa HpOCTpaH-
crea X 1 Y 8 orospaxemme §: X — Y, nwxmpymee uaouopbnsq
TPYII TOMONOTHY, ONHARO JYHNAMOHTANGHHe TPYNNTH ‘K (X) (Y)
CRANBHO PASNHYADTCH, & IOTOMY, YTOOH IOMOJOIHEN ciu.rm omanonn.
NOMXHH OWIBHO Pa3JMIaTLCA H BHCWHEe TOMOTONNYECKES IpyImH. Bos-
MOXHA HOOKOJIBRO HPYTAH CHTY ! HAQYOWPOBAHHHA IroMOMODINSM
£, H(X;A) —~ H (Y A) ABNAGTCA H3OMODIMIMOM _JIAIS
s HexoTopoft nomxonmes rpymm Kosffmmentros A.

BrigpBie O BOSMOXHOCTH TaKOR CETYAmAM A ySHaX H3 pado'm Kemt-
.naaa (118 }( B porr Y TeM Brorymaer mpocrpaicreo BU. Urodw mo-

BHOe[eM CHAYAIa HEKOTOpoe npl%croe p. Oyors F -
noneme nome s BJIGMEHTOB, H NYCTh - a.uredpemeoxog sa-
MHRAHEE TONA F?I cTH, Zauee,

GL(oo,F';)’ UGL(n, F' )

~ GeCROHeYHOMODHAA JEHOHHAA TDymma Hal HOJIeM F My dyzmem pac-

CMAT[MBETH €6 RAK NACKDETHYD DYy, NOCKOABKY ﬁpyroﬁ pagyMEOR
TONONOTHE Ha Heft HeT. B KauécTBe MpOCTpaHOTBA X BO3BMEM RJACOE-

fmmpymmes mpocrparcrsoe  BGL (oo, ). 3ro mpoorpascrso 3tren-
fGepra - MaruefHa, y Roroporo ¢yHaaMe mﬂoﬁ Tpymmnofl ARIACTCA 3TH

rpomarnan neadexepa rpymma  GL (oo, a BCe BHOMEE I'OMOTOIH~
qeCKHe I'pynnH TpaBHA&NBHH. H Bce xe hﬂ!;men DOCTPORN QTOCpaxeHNe

{: BGL(w,F,) — BU

E NORaE3AN, YIO0 AHAYIMPOBaBHHR romoMopimsM

£ H'(BGL(=.F);A) < H'(BU;A)

1) B nororTopux padoTax MpERAT TepMEN KBR/ICHESEUHA. - Toma,
nepes.
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ABAAGTCA K3OMODIMSMOM JUMT JmOoff Konewsoft rpymy A, He mMenmef
p-xpyqem. Bo aT0 SHAumAO, WTO B ooTaHEe#ioA YACTH PACCYRISHEA
KewuteHa MpOGTPaHCTBO BGL(oﬂ,f':,)uomo CAYXHTH BIOJHe HpHEMTeMOft
samonoft mpocrpanorsa BU, nookomsxy paccyxumemme 0CHOBHBAXOOH HA
TeopHHM mpenarcTeKil. CymecTna N NeNN DACCYRHeHNA KspaneHa A ROC-
Hych nosgHee (cM. rx. 5). ) v

Kemwunen OTpex Taxze ¥ cayyall IpOOTPARCTB = B0
X = BO((eo, %l (fp moverno). ’

" Taroe ,o'ro:paxenne Kemutet CTDOET ¢ IOMOMBD TOODHM UIPEECTAB—
xoumft, mcnoa»sys pesyasrard Epayspa X I'paHa. A KOTRA XOpomee OTO-
GpaxeHHe yxe NOCTDOSHO, OYEHb XO46TCH AOKA3ATH, 'YTO B ROTOMONO-
TEAX OHO ERIYIHpPyeT HIONMOpwWaM, HyTeM HPAMOro BHYHCJGHMA OdeMX
TPYII KOrOMOXOrER; BupodeM, Kpmisen mowrm Tar ¥ HOCTYHMA, XOTH X
ofopMEX STC 3xeramTHee. '

Eoxm EKTo-EHMOYyAD NOXGXAOT Dasodparsch B HOTRAHHON wpawMHe ompa-
BOITHBOCTR 9TOTO pesyabrara (Xord 810, BOSMOXHO, TOOJNOrEYECKAR
mpoGxeMa), 66, HO~BAJEMOMY, CTOET HOMCRATH B airedpaHvyeckoll reo—
MOTpEE X 9TaxnHOff Teopmm romoromxft. OXHAXO NOZROOHOS, KOHEWHO,
HOBEDHO B OTHONOHNE NIPHMOpDA, KOTODHE A ySHAN BTODHM.

Hyors ' ) '

E.=UZ,
n
~ GeCKOROUHAS CHMMOTpEYecKax rpyma. Hoxommx X = B L,k

Y =2°27s" = {im Q"S".
n oo
CoorrercrEymufl PeSyABTST JA STOTC CJYYAA NODSBHM, WO-MOSMY,
ony6xuxosax lpsamx [114]. Ommaxo mowrm xaxmufi, KTO BAMEMANCS
BTEM OPOIMOTOM, NMEOT,KaK MH® Kaxercs,CBOoR indmalt nogxon R HeMy.
OXEGMOHTAPEOS AORASATOABCTBO YHOMAHYTOR TEOpeMH KOCTATOYHO HpPOC-
T0: MOXHO ABHO YRASaTh OTOOpAREHES

$: B2, —~@7c"s’
® mpANOft mpoBepROR yUeEMTHOR, WO
4, H(BE_;A) — H (R"E"S"; A)
ecTh EBoMOplESM Ana amoft rpymm xosffmmmenror A.
Ecm BH moxexsaeTe HARTE HOTERHHYD DPAYEEY CHpPABEIEBOCTH 9TO-

o peayxsrara, To (¢ TOR Xe OTOBODKOR, 20 ¥ BHue) ona, BOgMOR-~
HO, TAKXOBA: NpH DOCTPOSHER MOJGJM MpocTpaicrsa S2 & O
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C IUMOEBD MeTOSa Maa MM o MOMOMED JIOOTO KPYTOT0 HMONWOTOGH M-
TOEA B HCHOXBSyeTe ToasK0 mpoorpasorsa BEI  m mavero doxsme.
0QHaxo 8TO BaMeRAHU® ODUBOINT K HOBOMY nonpocy & WMOHHO: B RaXOM
CMHON@ HTA MONATS ANMPOKCEMHDYET NDOCTDAHCTEO G2 & S T

Ceftuac MSBECTHO, WTO TaRAA OMTyAUMA TEmaIRAa: Kam ® Teporox »
padore [76] nokasanu, ¥r0 HOYTE JNGOS NPOCTPAHOTBO MOXHO TOMOXO~
THYGCKE ANIpOKCHMEDPOBATH IPOCT PAHCTBOM Jilrendepra — Maxneftra
EM(®, 1), rre © - Hexoropas TARHOTBGHHAA HCKYCOTBOHHO IOCT-
poeHHaA rpynua. OIHaXO HAC .GOMMENe HETODECYDT Onydak, KOPAA TAKAX
CHTYAIHs BO3HAKAST 6CTECTBOHHEM 00pasoM.

fl mepexoxy Temeph K TOPBOMY ONOCOCY OMECAHEA TAROH CHTYAINN.
fl xywan, wro vroT CNOCOS WB0Opexn Kemwuien [117] » ormx ¢ momirxot
H&TH TONOAOTHYGCKOS HoTamzopamme gymxropa Mamopa K. (R), Oyors

~ TONOJOTEYEeCKOe LpOCTPAHOTBO, ¥ HycTs K -~ nopumm nol=
Ioyma $yBEnadeNTaNbHOR rpYNNN ‘E (X OpEYeM 3TA NOATPYINA CO-

popmenna, T.0. [K,K]=%T . B mpmu npavepe M posruem X = BE
X mpmeew 5a ‘K SHANONGDOMONYD LOXPPYINY IPYIM L. Bo
BropoM mpmuspe i possueM X = BGL(,R), a sa rpymy T mpm-
wen noxrpynny rpymm GL (e, R), TOPORIGHHYD AGMOHTADHIME MaT-
p.mmm Torna MOXHO TIOCTPOETS ODOCTPANOTEO X & X orospaxomue
R YA el‘pop:m CROXYTNIN ¥ CHOBINAN:

(t)t %&pue - smomopimsu ¢ Anpod T .

(it) Hyc-rs - I X*) noficreyer ma mexoropost adexesol
rpyme A, rax wro ga X** x na X nosmxenr aoxamsmue cxovenu
ma@memon. Toraa

i*: H'X:A) «— H*(X*; A)
- H3OMODPNBI,

Ora KOHOTPYKUNA WSBECTHA RAX ILINC~ROROTPYKIMSA Kspanena, Oza
HO3BOJAST CRALHO YMOHHENTH (yHHAMEHTANRHYD I'DYIIY DPOCTPAHCTEA,
He WSMeMag oro Korouozorafl, IPWHATO He OpHBORETH NeTanm oToft
ROHCTPYKIMM . B ROXOMNOM COOCHMOHNH KBEAneH BMOOTRA B OXHY JIEKIED
MaTepEax, KROTOPOTO XBATEAO OH HA TN, & NOCJOAYNNNG ABTODH BOBCO
OTRASHBANACH OTBONATD MECTO "yXe ESBeOTHOMY". (3ackyxupaer, Of&-
Haxo,noxBay Baroriep [154 | , HpOABHBUME BHNMauHe K CBOAM WHTATe-
7sM.) M Bce xe A He NOZATED HA 270 MecrTa.

Mnes sakanuaeTcs B TOM, Yro0H CHavA#A, HOGABEB NBYMOPHME
RJIGTKH, yOurh rpymny ‘K, & 2aTeM, IpRKAOHB TPEXMODHHE EJETKH,
sefiTpans30BaTh BOSAefCTBA® ABYMODHHX RIGTOR HA KOTOMOAOTHHE. Bovee
NOXPOGHO 37O Hegercs Tak. Moxmo cumrars, Ir0 X ecrs CW-xoum-
serc. Oyers P:X —= X - perymapmoe marpurse, coOTROTcTEyIISe
"mopmanenof moxrpynne K < & 1('.)0 BoatMeM NPOM3BOMBHHA 9AGMOHT
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X &K . lockousxy nogrpynna ‘K COBefWoHHa, 9TOT BJIEGMOHT AOMy-
ORAeT IPOACTABACHES BHIA

x =§I{[%¢, 2,1,

i
rIe %«(é , £, € K, llyors X‘ r X - ONHOMODHHE OOTOBH KOMILIGK-
00B B K( . Tar Rag oTodpaxeHne

~d e
'n:i(x ) — rrci()() =K

smMopfHo, MOXHO mogodparh VieMeNTH g't " 'i‘. B8 T (Xi). ROTO-
PHO NOpeXOAAT OpH STOM OTOCDAXOHHH B % LB . MoxHO NOCTDOETH
RoBuft KoMmiexc Y, NpHKReEBag K X IBYMEpHYD KJIOTKY N0 IpAKJe-
¥BapmeMy OTOCDAXeHRAD M3 KiIacca

pfl 7020

Hakpurme X NpOCTpARHCTBA X, MDOOTEASTCH 1O HaKDHTEA Y  Ipo-
CTpaHcTBE Y. 3T0 HDOCTPAHCTBO $ TOAYYAETCA W3 IPOCTPAHCTBA
Y npmrreHDaHEeM IByMepHHX KJOTOK, ONHA B3 KOTODHX IIDHRJIGHBA-
oTCA N0 OTOCOPAreHHD X3 RJAacca

ﬁi [go 2.1,

& OCTANBHN TOJYYADTCS IPAMOHGHENEM BJNeMOHTOB rpymm G =-¢:£Q()/r.
CKOILXOHRE RaAKDHTHA. .

M mpoxesiaeM STy NPONERYPY LAY MHOXECTBA 2J¢MEHTOB L€ T,
nopoxnanmrx ‘K Kax HOpMAISHYn moxrpymy ‘% . [pocTpakcTsa, Ko-
TODHG NOAYUATCA B DeSYALTATS PTOTO, MM CHOBA OGOSHAWAM 4epes X
x Y. Torm nmpocrpancTso Y OMHOCBASHO, H,COTAaCHO TeopeMe

Typesuua,
%, (V) = H (Y).

TIOCROABKY BCHOJH30BAHHNE 10CT DOGHEH ? OpERJIEEBamUE OTOCpA~
XOHRA TOMOJOTRYHH Hy)O B , EMOOTCH Da3JOReHRe

H,(Y) = H (X)eF,
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Tae F - croSommit Z[G]—Mo,nwns (or oGpasymuux, COOTBETCTBYR-
X KJIeTKaM, KOTODHEe MH ,qgig.mmeu k X). llpexnoxoxnaM, o 06—
pass _axemenron £, &%, (Y ) mpm #aouophusme Typenmia cocramui-
pr Z[G]-casec 2 F. Mu ompenensem X' xax mpocrpamcreo, moy-
YeHHOe HS Y NpPURIGMBAHUEM TDOXMBDHHX KJET , 10 OTOSDAXSHRAM X8
KJIACOOB P . { «+ HaKpuBapmee NpOCTPAHCTBO JOMyCKAeT TaKoe
X6 NpAMOS OIMCAHMS, Kax . JLIA KaXZOTO of EMeeTCA ONHA TpeX-
MepHAA KJIeTKa, NPUKJIESHHAA N0 OTOCDAXGHHD M3 RJIA0CA f <+ 8 TaR-
Xo RJOTKH, NOJyYeHHHO W3 Hee ITpeolpa3’oBamMsMy ¥3 Tpymm G,
Econ BOCIOABSOBATBGY KAETOYHHMA LOIFIMA, TO KOMILIRC OTHOOETONb-
HHX memeft C*(X"',:?) OpAHYMAeT BT

00— F FEeF — 0 —0.

Taxu o6pasom, eioxere C (X) — C*(X*) ABAAGTCA TemHOR 9K-
susanentrocTsp Hax Z[G]. Cpoftersa (1) x (4{) moxasam.

Temeps Mu MOXSM NaTh HOPBYN KBAJUIGHOBCKYD KOHCTDYKLHED BHOWNX
rpymn axredpanyecrof K-reopme. MMeHHo, BosnMeM OpOCT PAHCTBO
BGL(e°, R) x npmecmm k HoMy rmc-KoHCTpYKIED, BSAB B Kaue-
cre ® momrpymny 3 GL (o0, R), nopoxnennyn vxemerrapmant mar
pauaMx, [locse 9TOrO MM mozaraem

K, (R) = ((BGL (=, R)).

Koreuno, B 9TOM Caydae HOOOXONEMO, WTOOK yororma (i) m (ii)
‘smpenenm X ¢ TOYHOCTHD KO KAHOHWYOGCKOR TOMOTOIMYECKOR AXBH-
BAJIGHTHOCTH. 3T0 NOKA3HBAGTCA HENOCDOACTBOHHO C MOMOWBD TOODER
npemsrcrenit. [ps 2ToM npmMenseTos ycroeme (14 ), B KoTOpoM B Ka-
gecTBe cucTeMd koa{dmmenror A GepyTcA rOMOTOMFYECKHe IPYNINH
OIHOTO 3 RAHGENATOB Ha NpOCTPaHCTBO X & - GyReM odoamatars KX
apocto depes 'FC"_(X*). Ho Bo Beex mETepecHMx cayiasx X & smmi-
erca H-mpoorpancraom, a cremosarenso, reficrsxe Ipymm 'lci(x-.)
ma %, (X") rpuseantuo, Boammrasr omymemme, ¥ro, MOXeT GHTS,
MOXHO W3GARHTHCA OT CYOTH W HONPEATHOCTef, CBASAHHHX C JOKANB-
HHME RO(WMIMORTAME . _ .

K coMANeHND, HAUNX AGHHHX HOLOCTATOWO, UTOOH BBeCTN Ha X
CTPYRTYDY H—npoc‘rpangma W fa¥e MPOCTO XOKA3ETH TIMBEAXE-
HOCTH NeACTBEA 11:1(}( )aa %, (X7). Teu me memee » memmx mpmie-
pax Koe-uTo MORHO NPOBEPHTH HONOCDPENCTBEHHO. PaceMOTDEM, HAIDH-
mep, coyuait X = BX.,,. M MOXEM NOCTDOMTH POMOMODYEAM
mrE_xEL  — L,, B8acTaBia] Nopsufl cOMOXETONs L e

i1-2
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DepeCTEBAATS HOYETHNS WACHA, & BTODOH COMHOXUTONS L. - GOTHNE

aNosa. KoHorpyknua RAACCRPMIMEYXMEro HpOCT pAHCTBA Ipeodpasyer
NPOM3BENeHNA B OPOM3BOACHHEA, NOITOMY M noqyuaeM orodpaxsme

Bu: BE_x B, — BE.,

Oxuaxro 310 orodpaxemme me samaer na X = BE_ orpyxrypy H-
NpOOTPAHCTBA, NOCKOABKY OTMOUOHHAA TONKA HO ABAAETCA eMMHMIeN,
Bo BZ_, n me momer Ours H-mpocrpasorsom, Tak xax ero fyna-
MeNTANbHAA Ipymna L, HeadexeBa. .OHARO IMNC-ROHCTPYKUHA QyHR-
TODHATEHA W COXpAHRET NPOMIBEXeHEA., [IODTOMy MM NOJyIaeM TAKES
oTodpaxeHHE

(Bu)': (BELY x(BE) — (BZ.).

MoxHO ydemrrma‘ Y10 OpAHEYGHER OTOCDAXGHAA (B):.) Ha (BE )"pﬁ
Y p{ x(BZ,.) ssamres TOMOTONNYGCKENE SEBHBASRTHOCTAME. Ho-
STOMY Name ec.n orospaxerme (Bu) = e smmerca H-orpyxrypos,
6T0 MOXHO 3SMGHNTEH yMEOROHMGM

K (BEY x(BE,) — (BE.),

AR ROTODOTO OYMEYEHHAA TOTRA ABAAOTOS ormmelt exEEMNER.
KEM 06pasoM, IeHROTBES IPYImH *t((BZ'.’ ) s % ((BE,, > )
TPRBRAXEHO..

caymat X = BGLT{e0,R) amaxoruuen. Mo NOCTPORTS TOMO~

Mopfean
/&: GL(”. R) "G‘L(”,R) - GL(”:R)’

SACTABMAA MOPBYD MAT[UNY KefiCTBOBATS HA GA3KCHHX BERTOPAX C He-
YeTHNME HOMSpaMN, & BTOPYD MAT[MIy - Ha CGSACHHX BOKTODAX C YeT-
HiMN HOMopaMu. Janee pACCYXRSEN® Takoe X8,Kax Bime.

AGCOZDTHO ACHO, KAK AKCHOMATHSEDOBATH 2Ty cn'ryamm. AKCHOMH
momg cocroars 3 ToM, wo X = BG,, rre G, =VUG,_ x rpyn-
m G, cocraamuT mepMyTATEBHYD meropm Torma TPOCTPasCTHO

X* woxmo oxapaxt Igm:aox;a'rr, cx _cpoficrpaMmt
(L) i, ’E( —*'E(X -*snmmpinaucm:pat ;
(iid) xeﬁc'rnna T (X )na TDEBMAZBHO MpE Beex FV;

(iv) 4, H (X - (J(*)- m3oMopfmaM (¢ MOCTOAHAHMA
;oaﬁmemm “l)



Temeps r mepefiny k0 Bropofk Teme. B § 2.3 a1 nooGeman wwraremm
ONHy Bems, - & EMGHHO ONNCATH COOTHOMeHN® MoxAy npocrpexcraaa M
z92BM, rae M ~ TOMONOrEYeCKE# MOHOEX, HO OGA3ATEXEHO OBABHMS.
Koreumo, mMeetca orodpaxemme M —$2BM,x mam xorenocs ¢m om-
0ATH TONOVIOTEYE0R0O NOBSXEHNE PTOTO OTOOpaxoHRA. THUEWHAA CHTYA-~
IEA COCTOHT B TOM, ¥r0 OHO Ho EHIyIAPyeT W3OMOD{NSM Ha rpymmax
TOMONOTER OTNGNBHOR KOMEOBOHTH MoHouEa M, HO wsowopbwam moxy-
Trred, ecaH NepeliTE X NMpefeny No KosuoseHTaM MoHomna M. Mu
Iamm coffuac HEROTODHO OCmES ONPERGNSENA, & SaTeM NepefiieM K Ipe-
MepaM

Ecrx X jeors H-npocrpancrso, 7o yupoxemme B Hewt sazmer y-
moxerme 3 T,(X). Hasomew mpocrpascrso X r gy_l;ononocm. ecax
810 moxene npespamacr K, (X ) B rpymy. Ranpmo
PRHOTBO TeTe rpynnononodno. NOCKOXBXY (QY) 'rc (Y)
Han me xoTesock Ou TpedoBarh rpymononodxoerl paco:mmm HA=
wz momomnos M. Bem» B Hammx mpEMepax

(@) M= ]_[0 BE,
%) M= Uo BGL (n, R).

®,(M) scrs womomn {0, 1, 2, ...} o oowwme cromeme. Ho
Jyime H He OrpAHETNBATHCA STHM CHOUNANHEM MOHOMAOM, HOCKOXLKY
MOTYT HOTPeGOB&TBCA IPYTHO NDHACESHBA, Hampsep, B KOHTeROTe an-~
redpakvecxot K-reopsmy mm mMsem mexo ¢ xareropweft xomewHo mopom-
KOHEMX NpOSETEBHEX K-MOXyZeR X HX ESOMODIMSMOB, K B 3TOM OXY-
uae % (M) ecrs wononn Tporenmua RiaCCOB WSOMOPYHMX EONGTHO MO«
poneamxx npoexTEeENX R-Moxyneff (OTHOCHTONEHO CIORSHNA).
OdosHaTEM Yope3 of THNHYHHE 3J6MERT MOHOKZA "lto(M)l 9epes
COOTBOTCTEYIMYD CRASHYD KOMIOHeETy Momomza M; B wacrro-
cm,n mpmsepax (o) = (6) M . eors BE  wm BGL(n,R)nu
=0, 1,2 .o
Tocrpor Teneps BM, maocmpmpymee IPOCT PARCTBO MOHOXAA
M, = npocrpascreo nerems S2BM mpocrpancrsa BM. Mueercs

0TOOpaxoHEe
i: M — QBM,

NpuYeM OHO COTJACOBAHO CO CTpyKrypoft H-mpocrpamcre. ferxo omm-
CaTh 6ro Bo3fgeftcTBHe Ha T o ¢ TPyma ’ﬁfo(&? BM) aBaserca. ymmep-
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oaxsEod TpynoR, accoupuposasHok ¢ MosoENM T (M), a
i, ®,(M) — ’io(SEBM)
©CTh YHEBOPCANLHOE OTOCDARGHHS. )
B mpupegemsux mpmdepax (o) m () ’IED(M)-{O. 1, 2, C'}
x % (2BM)=Z. Omuaxo, ecxm mu meeu meno ¢ kareropmet (

KOHEYHO HOPOXMOHHMX HpOSKTEBHHX [{-MOLyJeR u ux ESoMODIHSMOB,
TO MH HOJY WM

' ®,(RBM) = K,(R).

Tex xax §2BM - rpymononosroe H-mpocrpanoreo, sce. ero
CRABHNG KOMIDOHOHTH TOMOTONEYSCKE SKBABAGNTHN. I0STOMY

RBM =& (S2BM) x (S2BM),.

Ommaro cBAsHMe KommoHeHTs Momomaa M He odasaTennko roMoTommue-
ORE SKBHBAJIGHTHH. B NDRBONSHHMX BHme InpEMepax (CL) B ()

M, =BE_, M, =BGL(n,R).

O4eBRIHO, IO B 9THX OPEMEpAX HAC MHTEPECyeT NpeNed MpOCT PAHCTB
M, wpa n—=eo, 1.0, BL_ wm BGL (=, R).

TEOPEMA 3.2.1 (TeopeMa O I'pynnoBOM NONONHOHHH [21. 27, 93,
94, 101, 120, 127] ). [ipa COOTBETCTBYNINX NDPEANONOXGHEAX

lig, H,(M,) = H,(QBM),)
LT M)

90Th HSOMODDESM; BRBABAJGHTHAA Qom;mpom:'
Z[®,(RBM)] ®, e ] H, (M) —H, (2BM)
6CTh HIOMOpDMSM,

lipexyie veMm OCBACHATH HOPOANONOXOHMA ¥ SARINYGHME 9TOR Teope-
MM, £ XOTeJ OH NDEBOCTH NDHMOD 66 HCHOJB3OBaRHSA,

CXEICTBYE 3.2.2. B pacoMOTpeHHNX BHES ZEYX_HpPEMODAX
M =BEZ, x M_=BGL(n, R)
BIIONHOHH OOOTHOWOHRA

(RBM), = (BE,,), (RBM),=(BGL(e,R)".

C Gonee oGmeR TOYKE SPEHEA MOXHO CR43aTh, YTO 3T TeOpeMa
IOKA3HBAET COTJACOBARHOCTH OGOEX HOLXOLOB K HOCTDOSHAD BHCHNX
K-rpym K. (K). Depsu#t nonxon - sro momxon Kemuwiena gepes




UIO-ROHCTEYKIND; B 3TOM CIY188 ONpeZeXGHEe TAXOBO: K,(R) =
=%, ((BGL(e, K))"). D sropm moxxoxe Kareropmsi Komes-
HO NOpOXHeHHHX [{-MORyJeR mOMemaeTCA B HOKOTOPYD MaNHy; Ha BH-
xone moxyuserca S2-CuHerTp ¢ KyneBmM wienmom S2BM, ® rpymmu

K, (K) posmmanr xax romorommieckie Tpymmu 9Toro. cnexrpa. Imc-
KOHCT[YKIEA HAMHOTO BJNGMEHTADHOS, HO OHA ONpENSJAET TONBRO T'OMO-
TOIMYEOKAR THN ¥ HEYro G60Nee; HyJeBOR xe wien Gd-omerTpa moay-
"sQTCA C HAMHOTO Gonee dorarofl CTPYRTypoR.

Ha6pOOOK HXNOKA3ATENHOTBA OAGNCTERA
3,2.2. INyers M, ecs {‘i M, ,r.e. B paccarpuBaemix ciy-
qasx BEZ_, mm BGL(oo, K). lerro noorports orospaxemme
sroro mpoorparcrse B (§2BM),, ¥,cornacro mamef reopeme, 3To
oToGpAREHKe HEIYIHDYeT E3oMoppuaM B romoiormax. Tax rar (R2BM),
ects H-mpocrpasorso, To

,(RBM),) = H,(RBM),) =H, (M) &

2% (M.)/[®, (M. )% M)

CnenoeareJsE0, BHIOJHEHO HANOXGHHOE BHNO YCIOBMO HA (JYHASMEHTAND«
HyD Tpymny. dooToMy AcHO, wro mpocrparcTBo (§2BM , YAOBIeTBOpAET
yoxosamu (1), (44i) m ({4v), xaparrepwoyommn X°, naX=M_,

C HEXOTODOR TOURE SDOHER KAXeTCA COOJASHRTONLHEM NONMTETECH
YCRJMTH TEODEMy O T'DyINOBOM [ONONHeHNH, DACHPOCTPAHEB €€ BaRADIe-
HNe Ha KOTOMOJNOI'ME C JORANBREME KoajfunmenTamE, TOorna Moxmo OGRIO
ou ana (S2BM),orpamwraursca mposepicoft yenosut (&) 1 (id). Bo
G663 9TOro MOXHO OGOfTHCH, X A HE BMXY OCOOHX HNPEEMyHECTP B TAXOM
YOWIoHHH .

Teneps HOACHEM HOPMYIEDOBXY H TPEINONOXGHMS Hamefl TOOpe.
Bropas qacTh yTBERIOHEA HOACHAST caMa celd. Kax ZEEI,(S?BM)].
rax & H (M) orospaxawrca 5 rpymy H,(G2BM) .. zoropan smum-
©TCA ROJNELOM IO OTHONOHMD K YMHOXemp IOHTpATEHA, & 0TOCpAXeHNe

Z[x,(RBM)]e H (M) — H_(RBM)
GnanAefino Hax Z[‘EO(M)] 0,

'i)To ecty | X B oY —* XA D npx
xeZx,(2BMY], ye H (M), s %[’EO(M)] .-
Hpam. Tepes.



Ooranock menu. B KAKXOM CMHON® HORNMASTOS HpeXex B mep-
BOft NACTE yTBepRueMma, NeBufl NepeHOC, T.9. YMEOROHKS® OXeB& HA
% & ,(M), saxser oroopaxenme

H,(M,) — H, (M_,).
Hueercs mmarpamda

H,(M,) — H,(@BM), )
H(M_,) —=H J(RBM), )

llooroMy, ocax B TOR CHCTEMe XHArpaMM MOXHO DepefiTM X mpexexy,
ME DOJYyWEM OTOoCpaxeHme

Um H (M) — LimH,(RBM), ).
f g 4 *

Ho cmpaeBa OroET npespex N0 msomopfmsmam, mosTouMy orodpaxeEHe XS
H,_((2BM),) » mpesan raxse smmerca msomoplasmou.

Teneps nonpodyal yRAzars ZOCTATOTHNG YCJOBHA COIABCOBAHHOC-
TX CHCTEMH C mpexexasu. My cRexaes cxeXymume NONYNGHRA.

(i) Im xoox o€, B ms Z,(M) oymecreyrr T )
Ko(M), raxue, wo

o =Jp.
(ii) Borx B ‘Eo(M) BHIIOXHAETCA PABEHCTBO

<y =py.
TO X1% HeEoroporo 0 s ‘EO(M)

S = 6p.

'00a mpeRIONOXGHNA rpmwnxu, @CHR MOHOMK 'lto(M)xomy-raﬂ-
BeR: B ({ ) MoxHO nmoxoxsTs » 6=, as (i) S=y,
Ho B nemwx mpmsepax (oU) x (6), a 'TAaKRe BO .BCEX AHANOTHYHHX
mpwroxemsx yusoxemme M: MxM —= M  ga cemom siexe romoro-
NERCKE RoMMyTaTmBHO., (0Ja mpaMepa BOJHAKADT H3 NONXORMNMX
rareropuft. [IpE QOXA3aTEIECTBE TOMOTONHYOCKOR KOMMYTETHBHOCTE MC-
' HOABSYOTCA €CTOCTBOHRMA maouopfmsn C: 00 & OT, 6o He ero xore-
peHTHOCTH.) [oeroMy M MOXeM GesGOASHERHO eaTh JnGOe Mpejuo-
xoxemMe, Gonee casdoe, USM YCXOBRE IOMOTONHYECKOR ROMMYTSTHBROC-
TH, B SACTHOC?E NPEANOJOREHNS O KoMMyTaTEBHOCTE Momonwna T,(M)..
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Bupoued, yoxonma (L) m ({i) MOTyT BHNOAMATHECR X B OTCYyTCTBMG
romqrerzenoors K, (M).

Wis orux mpexuoxoxesmd Burexser, wo Z[%,(RBMymaserca naoo-
REM Z['EO(M) -monyaed. Hanpumdep, B cayuae, KOTHA ’EO(M) -
-{O. 1, 2, ...} , NOCJeJlHée YTBODRIOERG OSHAYaeT, 9TO KOABLO
xoRewnx panos dopama Z[4,4™] araerca mxooxmn moxynem xax
KoxsuoM MEorowrenos Z[t]. Oosacremme B odmem ciyuae Taxoe xe,
KAK H B STOM YACTHOM CAYWAO: ZEI:,(QBM)J e0Th mpaMofl mpeniex
cBOGOIHHX MomyNefi, s ermx yoxomsRt BUTeKasT B E3OMODIM3M
2[x (S2BM]] oz[t'm)]H,(M) & Lx(BM]]e, Q%‘_ngH,(M‘).
noaToMy 006 fOpMyIDOBRE TOODEMH SKBHBANOHTHH,

/ Ham moTpeGyerca raxxe cxemymmee. lycrs 7§ © 'EO(M ). Torm
npaBkil CABAT Ha x MOpPeCTAHOBOYEH CO BCEMH OTOODAXOHEAME HHEYK-
TEEHOR CHCTOMH, , OMENOBATOALHO, 9TOT CABHY 3aLaeT 0To0paxcHNe

imH (M) — {imH, (M),

MHe XOTENOCH OH, WrOOH 3TO OTOODANOHHO GHIO W3OMODDESMOM IIDE
ucex 7 €K,(M)., 970, Komewno, Tax, ecux momomx M roworomrse-
CKX XOMMYTATEBEH, HDOCKONBKY B 9TOM CJy4as mpaBhil CIBEr HA
FOMOTONGH JIeBOMy COERTY Ha . DTO yONOBHe TeR®e X HEOCXONEMO,
NOORONLKY LpaBu OXBET HA 1’,.7. pasyMeeTcs, sanasT msomopimen
H,(2BM) =~ H_(RQBM).

, Ilps TaxREX DPENIONONEGHNAX MOXNO A2TH CAGKYDNAE HAGPOOOK AORA-
3aTONLOTBA TEOPSNH. CHpABA MM EMEOM DEOCNOSMES

QBM — EBM — BM,
H IS ®TOTO DPACCJIOGHMA ONPEHENCHA XIXACCHIOCEAS ONSKTPAABHAS 10—
cxenoparexsrooTs Ceppa. IipocrpaHcTBO meress QBMmlcmer cne-
sa Ba EBM, x norowy sra cuexrpamsEa mOCAeXOBETENEHOCTH AB-
AASTOA CHORTPAABHOR IOCNSNOBATENBROCTHD JOBHX MOAyAeR Hax

H,(S?BM). flOHO TaXEe, TTO 9TA CHEKTPAABHAN NOCASKOBATEXBHOCTH
HNOOT BHX

H,(BM;S) = H.(p’c),

rie S - oCrewa xoRAMHMX EOS{jNIMenrTos, Hax Xaxmoll TouxoR
B OMODpHEX H_(s2BM).
CneBa MH ¥MOGM KORCTYKIIEND
M—EM— BM,
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/
| H*(BM;S ) "H.(Pi).

3100 S’ - cEcremMa RosflMIMeHmTOB, XOTODAR ZAXe Ne JOKAXAHA, NO-
CKOJEXY T'DAHFUHMG I'OMOMODINM3MH, BOSHERANMNEG HR I'DAHAX CIMILIGXOOD
13 BM,ne srumwrca msomopjwemasm. Ommaxo xosdimumenrtn B xaxxoR
TouRe momoppmn romsy H (M) Foxee TOro, sra CHEXTPRIBEAA 10—
CHGNOBATEALHOCTH COCTORT A — woxyrek max H,(M).

fl He comHeBADCh, IO BOAKEE, XTO BIANEET COOTRETCTEyKmeR Te-
XENXOf, Ge3 TPyLA CMOXET ONPELEJNETh OTOCPAXSHNS E3 BTODOR clnem?-.

PatEHOR NOC/GNOBATOXLHOCTH B NEDBYD, ODARHMBAOe ITR ONGKTDRIS~
HNO NOCHOHOBATAXBHOCTE R ABIABMOOCK o'rodpamal NeBNY MOXyaef

sax H_(M).
xonamsyen TeNeps BTOPYD ONGXTPATEHYD NOGKEXOBATeNSROCTS [0+
CPOICTROM OI6PAITEN

Z[®,(BM)] ® it 01"

9707 {yHETOD COXpANAST TOYHOCTS, O WM YE8 IOBODRNOCH, & NOSTONY
MH CHOB& NOJXYYacM CHeRTPANBHYD HOCNOROBATOALEOCTH. Bomse Toro,
HOBAA CIOKTDALEAA MOCAEROBATEABNOCTH MO-IpEXHEMy 0T00paxasTes

B NOPEYD CHEXTPANLHYD DOCAGK0BATEXBHOOTS. ‘Ho rpagmamHe orodpaxe-
HNX B CHCTeMo KoMDEMOHTOB S’ Sanmvres HpABMMN CRBETEME, DO9TO+
My DR JIOKANNSAUNE OHN, COrZACHO NPRHIONCXGHED, HZGSANTOA NBOMOP-
{msMosm, ® mocae: JOEAUNSATME WU NOXYIAGM YRO JORANLHYD CHCTOMY
xosppummenros S, xoropaz B xaxaoft rouxe eoTs

Z[x (SBM)] oz[‘ 0] H, (M)

X KoTOpag 0TofpexaeTCH B O.
Teneps MH NOBOPAYHBASM DYROSTKY TEODEMH OPABHEHEA OLNERTDATb-
HHX TOCJ6IOBATEAbEOCTER. [pUMeHAR MHAYKIMD, NPOAUOJIOKMM, TTO

Z[x,@BM] 0, H(M) = H (RBM)

n
60Th ESoMODlESM B pasMepHOCTAX <M, TAR WO K S > § -
rsoMopdra3m B pasmepHocTax <M. Torna, ovesHIHO, B

H,(BM;S,) —H, (BM;S,)



0T Esomopdweu, T.0.—

ZG:E‘ (@8M] Z[x,(2BM)] °z[,’(m]H~(M) —_—

—~2Z H (RBM)

ol[to(QBH)]
@0TD NBOMOp{®SM, & DOTOMYy N
tim H (M) — H,_(RBM),)

- EsomopfusM, CxexoBaTeNbHO, reopaia BepHA H B DasMepPHOCTN
N . Ha0poooR IoKasaTeARCTBA 3AKOHWEH.’
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fnaea 4
TPAHCOEP

3.4.1, Bpeneume

lonATEe TpaHcfepa TECHO NEDEIIETAETCA C BONPOCHME, NONHATH-
Mx B ™. I. Jexo B TOM, 9To TpaHc)ep mOSBONAET ONDENEJETH B Kam-
noft B3 rpymr HeKOTOpO# TEOPEM KOI'OMOJOTHi, Hampumep B

E°(X) =[XU(pt), R7E],

KONONHEATOILHEYD CTPYKTYDY, KOTOpaS B OOmeM caydae B [_XU (pﬁ),Y]
OTCYTCTBYeT, 3Ta NOUONHETEXNBEAA CTTYRTYpa OTpamaeT OTDYRTYLY dec
'KOHOUHOKDATHOTO NDOCTPAHCTBA DeTexs ¥a G2 E.

KaxzaoMy, KTO H3yIaeT aireSpaivecKyn TONOJOTHD, MOXHO PEROMOH-
JXOBa&TH XOTA OH HEMHOTO OSHAKOMETLCA C NORTNeM TpaHcdepa, mwo-
ORONBKY JUOMAHYTAR HONONHHTONBHAA CTDYRTYpPA ABAAETCA eme OXHNM
MOUHIM CDeACTBOM IA7 BISIOXHOHEA BUYNONSHER X NOXasaressors. Ham
ofia. norpedyerca B ra. 5, conepxamef mpumeRemme Tpaofepa; oma
TARXS CYWECTBOHHO EONOXESyeTCA B T, 6. OTE UpEUNHM noSyxnanT
MeHf HOCBATHTH TpaHCclepy OTREALHYD ROPOTKYD I'A&BY.

B HacTosmes § 4.1 7 MONHTANCH OpEBECTN BCO OCHOBHNO REed B
h‘nasnmop-mnol pocxexosareasHocTE. B § 4.2 & pacoraxy o ons-
3SE MexQy TpaHCfepoM ®  CTPYKTYDHNMN OTOSDAXGHEMME,  IIOXOCHIME
peccusrupaBumMcs B rX. 2. B § 4.3 & ynowmy o mexoropsx fopsams-
EHX- ¢BofticTBax Tpascdepa, KOTOPHe OCOCEHEO BARHM JAH €r0 OpEMoHe-
m‘mnmswmmmpaoomnmpw

Haxdoxee WspecTeH tpaHcdeD B OOHUHNX TOMONQTENX X KOT'OMOXO-
raax (6. rvaxme [159‘? - Oepes.). Hoxxox, xoropuft a1 mamewy,
Bocxoxer X Sxmany [56] . Hyoss

p:X—Y



9CTh I -ANCTHOS HEXDMTHS, T.0. JOKAIBHO TPHBHATHLHOO PAcCNOOHNO,
CHOEM ROTOPOT'O MBRNETCH XHCRPETNOS IPOCTPRHOTBO ¥3 N, TOYeX;
MOXHO Taxze NOHMMETL 6T'0 KAR DACCXOSHEe B CMHOIe CTYEHDOIR, CTPYR-
rypHOf Tpymnof KOTOpOTO ABAAETOA CHMMOTDHYECKAA I'pymma Eh.

Ian Toro wrodd ompenexmTsh TpaHchep

p': C,(Y) = C,.(X),

ROCT&TOYHO CR&3aTh, YTO 9T0 OTOSpAxeHEe JWHefiHO, R SaUaTh 6ro. Ha
odpasymuax. ECAM MM HONOJbSYeM CHETYAADHHO NN, T0 oapasymn
konmmrexca C (Y)cma'r CRRTYAADEME OEmMLTGKCH $: 6™ — Y. Kaxe
ZONY CHATYASDHOMY CHMITGRCY {:6™ "~~~ coorserorsyer paemo
M. CHNTYIADRMX CHMITERCOB G 6™ — X, naa xovopux pg = .

Tosroxmu
p't=Cglpg =4,

T.0. P f 6CTH CYMMA CHHI'yAADHHX CHMILIGRCOB, JORAGKX. HAX f
ORa3HBAOTOR, IO
pld = dp’,

r.8, tpam@ep nemmoe oroSpaxenie, JeROTEETANEHO, SOANM
d,: 6™ ! — 6™ - a0 onepatopu rpamef, a ¢ mpoGeraer
mozecﬂo BOGX CHEFYJAPHMX HM~CEMIUIBKCOB, LBt EOTOpUX PG = {
'ro g u?ooemar MHOXG0TBO BOEX cnnrym N—CEMILIBRCOB
6"" ~ X, maa xoropsy P écﬂ .
Pacu!o'rpu Teneps nnmpoc!pancm B % HOXOXEM
Torza P orodpaxaer C (B):C (A). Hoxy-
qaercs nennoo orodpuame

p': C,.(Y, B) — C, (X,A).

BSolA B Ra7eCTBE OCMACTE KosdfmmEemros adesesy rpymry A, wu
NOXYYHM NEIHO® OTOCPAXOHNO

p': C,(Y, B;A) — C, (X,A; 1)
X EOIeNHOe OTOCDAXCHHES
p,: C™(Y,B;A) ~— C™(X,A; A).

HaroHeN, ' ISPOXORA K T'OMOJOTEAM N KOTOMONOTHAM, M HOJYNM NHXY-



INPOBAHHEO IOMOMODIRSMH

p: H (Y, B:N) — H_(X,A; ),
Py H™(Y,B;A) —— H™(X,A;M).

OTMoTMM, YTO HANDARXOHNA CTPEJOX HPOTHBONQXOXHM HAHDABAGHNAY
OTpenOK B OSHYHMX ToMoMopfusuax ., P, MUTEDOBSHHNX IpO-

sxmmeft
p: X,A—Y,B.

Xaxnoe ms OrodpaxeHmE p’. P, Hasumaerca TpascdepoM. Ecam Her

XeOOXOEMOCTE YTOIHATH » T0 MOXHO NOAH30BATHCA OCO3HAYOHHOM
Tn . K gopuarsma coftoTeam Tpasobepos p’ ¥ {0, M odparmica
nosnmes.

He MemaeT NpEBEOTH TENHYHNE OpEMeD RCHONH3IOBAHRA TpaHCpepa.
fl npuBexy mpmMep WS Teopum Koromoxormf rpymr. Iycts (r - xomew-
Had TIymia ¥ O - ee HOATpymma. PacoMoTpEM KiaccEDEIMpyNmee
npocrpascrso BG rpymu G, smammmeecs Tarxe mpocTpaHCTBOM
aendepra - Maxnefna tuma ( G, 1). 2ro npoorpamctso max
proa mpocrpaucteow BS. Haxpurme h-mcrso, rae h=|G|/|S| -
sExexo moxrpymme S B Gr. Hueeron arenymmas xosdyrarmBEAZ IN-
ArpasMa

H*(BS; M)
# Jr

H*(BG;A) — H*(BG;A)

Mu Bxzme, wro eomx n: A —= A - maomopiaam, To
p": H*(BG; A) =~ H"(BS; A)

- momOMop{NOM Ba NpvMoe oxaraéuoe. B rx. 12 xmmrz [51] soxmo
mafiTe ynouwmamme o pammef padore Ix. Tefra Ha 3Ty Testy.
Crexynmas Xfed COCTONT B TOM, YTO TpaHoPsp MORHO ONPOASAATS
H6e TOXBRXO B OGMUHMX Teopxax Koromoxoref, B 1961 r. raroe moocr-
poenxe B xoumnexcsof K-reopws mposex Ana (ow. [17], c. 26).
Mycrs $: X =Y - xorewmoxmcrsoe marpurze. lpemnonoxwm (s
upocrora), wro X x Y xomewnomepmH. llycts & - KOMILIGRCHO®
BOKTODHO® DACCHOGHM® HAX X. KOMILIGKCHOe BORTODHOS DAacGIOSHES
P!E. RaX Y MOXHO TIOCTDOHTH CIOIyOWEM 06pasoM. B RazecTBe cI0A
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(p,{),s TOUX® y.‘Ylnk BOSMMeM
(p,a),-rgv ..

OTR CAOE OYOBMIHEM OGpASOM COCTABJADY BEKTOPHO® pacoxoeHEe. [o-
CROXRKY f), COXPRHAST CAGEOHNG, MM TOXYy1a6M I'0MOMDpimsu

p,: K(X) — K(Y).
310 ¥ eoTh Tpasodep ATLE.

Koumrexcnat K-reopmn noxrsepmaser, wro xma oCoCmeHHMMX ?6-
opii KOroMoZOTER papeEcTBA T’bp’= N Rax $opMaxsHOT® CBOR-
cTBa TpaBollepoB Momer B me ORTH. JefiCTEHMTENBHO, BO3BMOM B R&-
wecree P: X —> Y yumpepcamsEoe MN-XNCTHO® HAKDHTEE HAR
BZ, . Jormyxy Ba smesexre I, TrMBEAThHOM MMEefHOM

L g
paccroomn nan Y = BE, Torza Tr p*{ me ecrs rpumarssoe n-
uepmoe pacoxoenme. (HAPOTXS, 9T DECOJOGHN® COOTROTCTBYOT NpaX-
crenyemum, mpm Koropom L xzefiorsyer ma € mocpencrecu mepe-
CTRHOBOX KOODRARET.)

OzasuBaercs, OXSEXO, WO OTCYYCTENe paBeHoTRa 1A p* =
XeXeeT TeopHD 6OXee, & He MeEee NETEpecHOR.

Boodmo MOXHO CRA38TS, WO RBHOS I'GOMETIHMIECKO® ONPORCJOHNE
0000meHNOR ‘TeopNN XoToMoXoTHR TmeTO MosBoxser xars semoe adl foc
TeCMeTIRNSCROS OipeRsxsmEe rpamoepa. Taxwe ompenenerms oud
OYeHS YZOOHM RN BECEeNN N NOMOIYT MNOTOS NPOACNEYH. OmHAKO,
ecXM y HAC OOTH TEXWe N HexOTOpax ofgas Teopms TpaHcdepoB, TO,
KOHOWHO, MYRWO JOXASHBATS, ¥ro mamm ompexexemms old foc coraacy-
Drex ¢ OGN ONDOROTICHERME, & YAKHS XORASATEXLCTBA MOTYT OHTH
OCHOBMNM TOXMXO NA NSTARAX EAXNOTO TACTROIO oXydat. B cuyuae
pamofepa Avsaz ou. [4], mpemxomemme 2.4, c. 984.

Hepnan W3BecTHAA MHO padora, NOOBAmMERHAR Oo0Hef TEODHM TDAHC-
Qepa, - 970 padora Eopseama 1966 T, B [35], ra. ¥, § 6, om ompene-
AgeT BoceME "NpAGX™ rosowopirsMon, Rax roscmopfmsuos Iwamma, Ro-
TOpHe OR Haswmaer rpaxcdepamr. Ms HEX HeM HamGoXee NOIXONET ToO—
uomopieau (o) (mpasna, Fopauan cxioHeH mpemmozarars, o X X
Y - wmmoroodpasia). BeposTHO, B 3TOM NCTOWHHK® CTORNO OH eme mO-
KONATEON.

laxee cleAyeT yUOMARYT: HEONYCARROBAHHYD ANCCepraman Poyma
(197 r.) [122]. Poym xomcrarmpyer, wro mexoropue Ms ero pesyas-
TATOB NOJYYOHH He3aBRCEMO KpmareHoM. B ero padore Mu Haxomms
BaxHoe TeoueTpmieckoe Eadmuemwe, Iycrs f: X ==Y - xorammo
TPEEMANBRO0® PACGHOSHNS C . KOHGUHHME ONOAMY; He 00A3aTENLHO Tpel~
NONATETH, YTO BCE OHK COCTOAT H3 ORHOTO B TOTO X6 YACKA JIeMOH-
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ras, eoxm Y meomssmO. Byxe AR yAOGOTBA OWNTETh, WO Y 60T
CW-xosmzexo, ¥ Hazem X ooonmrmd@&'—omrypol. fyors
B - nomownxexc » Y x, xax x mme, A =p B.

KOHCTFYKIMA 4.1.I. Ot nanENe ompexeXaw? 0TOCPAXSHH®

CNeXTPOB
p 7(Y/B) ~ E7(X/A).

Ormer:u, wro sxecs iepexox (X,A) > X/A cxezyer nommars xaw
$yNRTOD N3 XATOrOPME Nap B RATEIOPAD DPOCTPAHOTB O OTMEYeNHOR
TOWNOR: NONNPOCTDAEOTBO A  OTOKASCTBARETOA B HORYD TOWKY, KOTO-
pax E CUHTATCA OTMEYOHHOR; B WAOTHOOTH, B oxy¥ae myororo A

noxyuaen  X/@ = XU(pt).

OueBNIHO, W0 TAK0® 0TOCPAXCHE® p HOSBONAET NOXYUNTS TDAHC-
depu cpasy Bo Boex oCOGmWeHNHX Teopusix xoromosorxi. Hefiorearems-
HO, AnR odoOmeHnoff TEODHN ROrOMOXOrKS E*. COOTBETOTBYmER 08K~
rpy E, nomysaeros orodpexenxe

E°(X,A) = [£"(X/A),E]
1(9’)'
E%(Y,B) = [£%(Y/B),E]

FMeT MOCTO AHAOTENHO® oToSpaxemme ¢ E. ( )msscro FE % ).

370or TpaHojep 6CTECTBEH OTHOCRTEXBHO orodpexemmt E — F ;
xmam cxopast, oo §:E — F - orodpaxemme cmexrpos, To xows
MYTATEBHA OXGNYDRAL ANAIDEMSEA:

[E7(X/A),E] —Y~ [E~X/AF]
<r’)’l | ltr’)’
[£™(y/B8), E] —te= [£"(v/B),F]
HaoGopor, ©OAM MM XOTEM Ompene¥Ts TpaHchep cpasy Aam Bcex 0000-

HOSHMX TeOpEf XOrOMONOrNRl, @0TOCTBOHHMR B YRASAHHOM OMHON®, TC
GINHCTBOHHAN NAXGXEA -~ AR OTOGpARSERS

p 8"(Y/B—) — E”(X/A)

(xax ®r0 BumHO W3 Xxessu Homexu wm ms moscramoexs E = L °(X/A)),



T'ecmeTpavecKan EA6A KoHOTPyxumm 4.1.1 KOCTATOWHO HpOCTa B NpO-
gpadna, BRAvYANe DpeINOAGKEM, ITO X»Y ROHOWIOMeDHH, OXaxeM,
ax pasueprocts §cl, TocTpoa mpoEsBenemie Y'*I"™ npocrpancrea Y
Na cramaaprHufi N-MepHuft Kyd. [ps HOCTaTOTHO GONMBNOM N HAKDHTHEE
p: X =Y xouyoxaer macxerme » mpoexmm

Yx(IntI ™) =Y.

HHAY® TOBODA, MOXHO DOCTPOKTS KOMMYTATEBHYD XMAIPas(y, B KOTOPOR
e mxnamsaer X 3 Yx(IntI™):

X =t YxI"
N A

faq 9TOr0 HEOCXOMUMO NMOTH JOOTATOYHO MOCTA, Wrodd DPasHBEHYTH

ONON HAXDWTHA; MOXHO B3ATH IV > ol. laxes mocrponM Eyo4aryD or-
THOCYE (KyOHYeOKyD TPYGUATYD OKPEOTHOCTH) HOQUDPOOT PAHOTEA X

Y XI . A cxoBaMM, Mi OTDORM KOMMYTETHBHYD ANATDOMMY BEAS

X L= X~V - vx["

T ,g":/‘

Baecs e’ eors pacEeHme mpoor panczsa X aXxI"™, noorpoemmoe mo
uenrpy xyda 1", a orodpamerwe € max Eaxuofi TowxH y.gY ocyme-
OTBAAT BJOKGHH KOHOWHOrO WACAA HOU@DOCOKAMMXOA MANGHBRIX Ky-
Guxop 3 [”. Kammult ks srix Maresskix KyGaxos Xx] ' Bxzamiraercs
8o dopuyxe

(ac,x.. x,) — (mx+c m,x,+c,,.,m x +C,)

(cm. ra. 2J.

Knaetmo. OCAR BH npemomrme CTPOETH BAOXOHNE e opocTpan-
cTBa X"I OpAMO, He ECHONB3YA CTPOETENLHHX JA6COB B BHlS RAOKE-
HES € DpOCTPaHCTBA . X, 970 TONLEO Xyume, NGO BCE, WTO HAM HyR-
HO,~ 3aro Rioxamms "

{lpa BOSX OUCTOATENBCTBAX, CTATMBAA B TOUKY JONOIHEHES Ky(dh~
Tofl ORPECTHOCTH, & TAKE® HOITocTpaHcTBo B < ". MH OOXYYEM OTO-

13-1
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Y™ o Xx1"

Yxii‘“usxr" | X~I;’IUA:«I"
£"(Y/B) Z™(X/A)

370 H '8CTh HYXHO® HaMm OTOOpAXeHNE,

llo cBoel opMe HamAa ROHCTPYKUEA BRIDYAGT B ceGA NPOHA3BONBHHA
BHOOp, B HOOOXOLAMO LZOKA3ATH, YTO 66 DeSyABTaT OT ®TOro Budopa
He 8aBHCHT. [lpesmosomiEM, 4TO KOHOTDYKUAA NPOAGNAHA NBAXKH, C B~
dopoM n, ¥ N, B RateoTB® M, © BudopoM €, H € ( B RadecTse
€ X T.h., YBesmUMM Ry ""’1 XO HEKOTOpOro oémero 3Ha4eREf IV, B
8TO IV nosmeu nacmnuco OMbmm. HAOROJIBKO NOTPeCyeTCA. YBe M-
wisan xy6 ["° no zyoa ™ w orsoma xoopanmazaM X, .., ..., Xy
nagggnm PoJb B ROHCTPYKIHH, MH 30MGHAOM f)' Ha poﬁnoﬂ
b4 P . AHAROTHYHO NOCTYOMM C OTOOpaxaHNeM P Temepy He-

TPyAHO  HOCTPONTD NMArDAMMY

[xX 2= [xXx " 2% IxYx["™

m l,"‘f"%
I*Y

KOTODAn COTZACY®TCA C KAHHIMM AmArpawMass Ra koumax € =0 x t =1
NHTepBANA BPOMOHN ‘I, TarEM o6pasos, IOAYSRETCA OTOGpAReHE®

n
IxE(Y/B)  IxE"(X/A)
o Ix pé Ixpt !
KOTOpOe® H NAeT uymn TPOMOTONED.

Haxoien, ecan XY - anxonemmpune‘xoumicu. MH AOX=
XHH OyneM OPOBOAMTH NOCTPOOREE IO QCTOBAM X" & Opd YBBAN=
YOHRK MH OyZeM COOTBOTCTBOHHO yBenuuEsars IV, n neu RE00-
XOLMMO HO3800TATHCA, YTOCH TO, WO M HocTpoEM sna o + {, Gwro

COr1acOBAHO C TOM, NTO MM DOCTPORJR nui d.. ¥umenuo agecs nu no-
TpeSyeTCA NpeAGBHHR Hepexon, & MAA HEro HeOOXO NN cnex-rpu

L=(X/A) » Z7(Y/B).
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p': Z7(Y/B) —~ ET(X/A)

3 KoHcrpyxnax 4.1.1, om moxyune poaynr;n. cOrJacoBaHRHft ¢ xaace
ouMdYeCKOR KOHCTpYyHinefl Dio4aHa, ¢ RQTOPO# MH HAYANM Hal paccras.
(HymHO SaMOHNTH OMHIYNADHNO CHMILIORCH KNGTKAMH, MAM CM. [‘74].
spenxoxenue 2.1, c. 983.) )

Teopna Poysa nospoaderT Taxxe YCTAHOBETL CBASH Mexmy Tpanche-
70M N CTPYKTYDHHUME OTOCPAXGHUAME THHNA,DACCMOTPOHHOIO B IA. 2.

Mu morosopiM o6 sroM B § 4.2, .

O4eBHAKO, YPO OTOCpAXEHAA £ ®3 xORCTpyKIM 4.1.1 nojxHu
pMeTh xopomAe fopmManbRuHe cBoficTBa. Ceftnac MH OTAOEEM 9TO, K
BCOOMAMM O HuX B § 4.3.

Teneph 4 BCTARIN 3aMeYaf®e, OTHOCHWeecA K HameR ocHoBHOR Te-
we. My BU{MM, YTO QAA TOrO, WroGu KonrpasapmanrEull dymkrop & (X)
MOr' OWTh Hy/eBhM WIGHOM TOODHM KOPOMOXNOIER, HyXHO, YTOOH OymeoT-
poBaN rpaHobepu

By R(X) —~ (%)

AR BCOX KOHOWAONMCTHMX HaxpuTEH P: X —- Y; HOOOMHOHHO, DPN.
ReNaHMK MOXHO YKA3ATh ABHHE AXOMOMY, KOTODHM NORYYHADTOR ITH
rpancepu. OmiO Bpewma Gura aaxe rumoresa (cu. [141], c. 50), wre
CyROCTBOBAHRE TpaHcdepa ABAAEGTCHA KOCTATOYHIA YCAOBHOM. MHawe ro-
»opa, néoft mpeacTansvull QYRRTOP 0O SHAYGHNAME B XKATOIOpEM I'DyHH,
ocHagennMil Tpaychepamy, XKOTODHO YAOBASTBODADT HALNCKANNM YCJIOBH-
MM, ABARETCA HYAOBMM WXGHOM HOROTOpoll TeopuN xorosoxoruil; OxHaxo
TOUephb MIBECTHO, UTO 370 HO TAK; KOETPUPEMED K 9TOff runorese
amoscuposax Kpeimec (D.Kraénes) ma ronpepemmm B 3pancTONe
» 1977 r, (cu. [165'). - Dopes.). ,

TaxsM 00pasoM, MH BREEM, WO B UpodNeMAX, KACAUMXCH G6CKOHEN-
HOKDaTHMX OPOCTPARCTS HOTeAh, JOAOBAA, AQCTaBAAeMHe TpaHobepoM,
BeoGxommal, HO, BOOOWe POBOPA, W@ ROCTATORMM. OaHaxo ocrasrca
BO3IMOXHOCTS, PO TN YCNOBEA OKAKYTOM AOCTATOTNUME B NHTODAOYD~
WX HAC oxyuanx. My eme BephmemcsA X aromy B ria. 6.

BumuanEe TONONOrOB K TPaHO)OPY NPHBAGRNA XODOWO E3BOCTHANL Pa~
dora Kama  Opuam [74], nosswesasca » 1972 r. Kas x Opauaw mx-
caMH TaM: ... CymecTBOBaHEe TPaHO)OpA KAXOTCH XOPOEO NIBECTHEM
Qaxro, HO HaM HeN3BOCTHA HN OHA NyGMMKAINA EA 9707 cuer’.Tax

13=2
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TONONOrEYOCKER MHD Y3HAA, YTO BOS XOpOMO NHPOPMNPOBAHHHGO CNEIEG=
JROTH INOJXHH O OM 3BaTh O Tpanchepe, XOoTA B AORCTEATEIBHOCTH
O HeM SHAMN JHIIp TO, KOMy OY6Hb HOBE3NO,.

BepoATHO, CTORT CHOPMyARpOBATH NOYUSHRHR KamoM X Hpeamn pe-
AYALTAT, IOOKOABKY CHCTPO® PACIPOOTDAHEHE® BCeOOmeR yOexyeHHOCw
TM B ZOCTORHCTBAX TpaHoDepa BO MHOI'OM 0CASAHO DOEGHHN NME OXHOR
¥8 BAXAHX WpodseM TeopMs romoromuft,

Pacemorped

e~ ZS = {im R"S".

n ~»oo

Bo3EMoM OZHy XS ROMIIOHGHT BTOTO NPOCTDAROTBA, ORAXOM Sg n S)
JoxammyeM ee 10 ABofike; nonywmd, okaxe, (G5~ S° ey’
BHBAOTCA, UTO HTO Wpanono ABAAETCA TPAGHM comm're.ueu opo-
orpancrsa S35 . Bonee TOwiO,

VQ”Z”R Poo - (Q”E”So);) x (?)’

r&e X - BHAR IpAMOro NpoEapemeHud, & (?) - HeWSBECTHHE MHOXH~
TeNb. B YACTHOOTH, CTACHALEHO [OMOTONHYECKAS I'DYNNH HPOCTpaHCT-
pa [RP* smmopro orobpaxavrcs Ha 2-NpEMADHHO KOMIOREHTH OT&~
ORABHHX I'"OMOTONHYECKAX Ipynn ofiep B HOJOXATENHHHMX DA3MEpPHOOTAX,
X ANDPO STOro omMMODIM3MA ~ NpANOS OJAraeMoe, JTOT SIHMOPIH3M EH-
JYIMpPOBAH XODOWO H3BEOTHHM OTOCPAXOHHEM CHDEKTPOB. OQHAKO BCTPEY-
HuR MOoRoMopfm3M, salaxuEit pacuelieHRe, He MOXOT NHIYIHPOBATHCA
HMKAKHM OTOCDAXOHEOM ONGKTDOB; OH MOXE? MHAYLIXDOBATHCA TONBXO
0T00paXeHAEM HPOCTPRHCTB. [108TOMYy STOT DOSYALTAT ‘BHTODECEH K O
MOTONOJIOINYGCROR TOURE SPOHHA, IOCKONBKY KCHOAL3OBAHEe “"HECTa-
ORIBHOR™ reOMOTDEN ORA3HBASTOA OYWECTBOHHEM JIH AOKA3ATANBCTBA
"CTaCRILHOIQ" PE3YALTaTa.

VMeeTca aus.nommn pesy bTar B LA OPOCTHX p % 2., Moxxo
samerrts [R P npocrpancrson BZ,_, onmaro aTo meompannamno Gous-
moe mpocTpaHoTBO. MOXHO SaMeHT mrs R P npoorpancreou BE’,. Ho
OHO He P-npmapno. ﬂo—-mmmq, Jydme BOEro ECHONB3OBATH IPO-
orparcrso (BL )(

Caexymuas paéoga. 0 KoTopoft mollmer pous,~ 9*0 padora Fexkepa
¥ Torrmda 1976 r. [33]. Boxxep m Torram6 muems geso ¢ paccioe-
HUDM, 6onoe OOWMME, YeM HAKDHTNA, & HMOHHO HCOROROBAMH cAydall
PACOAOSHHA p: £ — B, y xoroporo cioeu F' smaserca ROMIIAKTHOS
PAANROO MHOrooGpa3sue, CTPYKTYpHOR rpymmofl - rxounaxrhas rpynna

1o



i G-, rnagxo neficreynuias Ea F', ¥ dasof B - xonewnmuft, xoum-
Z6KC. dTa CRTyAllA NOpasETeJRHO HANOMNHaeT TpaHobep Bopmvana
(h) (ou. [36], o. 45-48), llares Eexrep x Torrud cTposr orocpa-
RoHNO

p': E7(B/@) — Z7(E/®),
ROTOPO® MOXHO MONOJNB30BATh J1A NOOTpoeHmA TpaHopepos, 3aMeTiM,

970 9TH TpaHC)epH COXDARANT CTONOHN, 7.8, OHH ONPENSAANT OTOCPA~
XOHAA

(p")": H™(E) =~ H"(B).

B 9TOM CMCAe OHE BONyT ceds xax romomopfmsmu I'msuna. Ha oamoM
I6N9 B OCHYHHX KOI'OMONOIEAX KOHCTPYKImA Berkepa - Forrimda mpH+
DOANT K pesyAbTATAM, KOTOPH® MOXHO OOBACHATH B PABGe H3BOCTHHX
repMunax, JUiA DTOrO MHO HYXHO KOO-9TO nanom'rn. nyon F - sao-
roodpasie pasMepHOCTA d. PaccMarpnBaf WioHH EPt ocnexTpansEol
HOCAENOBATEABHOCTH PACONOSHHA ct(,n d, mu HoAyJaeM 0ToGPAXeHEe

H™(E) — H B, H*(F)),

HCHONB3YA PyHIAMEHTRILHMR KNAOO GAOA, MH MOXSM ODEBDATRTH 6I0
B OTOOpaROHH®

H™E) = H"“8).

370 0TOSpaXemMe HASWBAETOA EETerpapoBamEed mo ciosd (oM. [41]),
DOCKOXEKY 9TO HASBAHEG ONPABRAHO B JACTHOM OJyuae Koromoxoruft
Ro Pama. Torza:B. OCHYHHX KOIOMOJOrMAX XKOHOTpYRmES Fexxepa - Ior~
T/EOA 4a6T KOMIO3MIDmM (1 ) yMHOXeHES HA 3f1epOB RAAOC RACATONE-
HOTO PACCAOSHEA BROXE cX0oB K ({{ ) WATErpHpOBAHEA HO CAOAM.

dror pesyasrar no3soyms Bexrepy X I'orrymly mepeHecTR Ha, Ppyn-
oM Iz BC® pe3y/ABTATH ¥ METORH, ROTODHE® pAHEE OPRMEHAIRCEH TONBKO
K ROHOWHHM rpynmaM. PaccMoTpEM NpHMep, CMONSXEDOBAHHHE HA DPESYXbe
Tare, IOIYIeHHON BHEO IVIA ROHGUHMX I'pymum.

OPRITEOPEMA 4.1.2, Oycrs Gr - mommarThas cBssmas rpy:sa In,
N - mopuamsarop makcmmanssoro ropa 3 Gr, a E¥- mpomasospsan
ododmennan Teopua roromonorsit. Torma o'rodpaxemxe

E*(BG) = E*(BN)

(miyunponasnoo sioxenses N B G) smswerca momomoppasmoM Ha
NDAMOe CJArasMoe.
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HadpocoK JsoKasaTexbCTBa. Pascmorpa
paccaoenne

G/N — BN -~ BG.

B arow paconoermr Gr/N ABAAeTCA KOMIAKTHHM TNAIKHM MHOrooOpa-
SEGM, RKak HaM R HyXHO; I[® 3TOM XapakTepEcruxa dfrepa ~ Ilyanka~
pe ¥ (G/N) paBra I. B OONTHMX KOTOMONOIRAX BTOFO GHAO OH KO-
CTaTowo, 9rOo0H KOMOOIHLMA

H (BG)-LH(BN) o H*(BG)

papusaach I. B 000OWOHHNX KOIOMOJOIHAX Md H& MOXEM IOKA3ATh, YTO
8Ta KOMOOAKIMA ecTh 1. OmHako oHA MHIYUMPYeTCSA 0TOCpAXeHHeM
CH@KTPOB, CKAXEM

f: £7(BG/9) — E™(BG/®),

NHIYURDYDSEM TORACCTBOHHO® OTOCpaxeHHe B OCHWHLX [OMOJOIHAX E
KOPOMOXOIHAX; CHGXOBETENHHO, f ABNAGTCA TOMOTONKYOOKOR 9KBN-
BAZGHTHOCTEN, YTO ¥ JAOT HYXHO® DACHEMNIeHMe.

Teneph MHO HYXHO NOACHMTL, HO4YeMy a HasBan 4.1.2 npegreope-
moft. [pxBeficHHHS HaGpOCOK AOKASATENBCTBA HONONOH, MOCKONEKY, KAK
A ckasan, Bexxep u I'orrymd mpepanouurtant CTpouTh TpaHchep TONBKO
B CAyYae, XOrHKA 6asofl pACCAOSHMA ABAAGTCA KOHEWHLN KOMIIOXC, &
opocrparcreo BG me smaserca xosewsa xommnexcow. Hoaromy Bekxep
x Torram6 ue chopMymponann chofl pesyxsrar » dopme 4.1.2, a or-
PAHNTNECH QHANOroM yrbepmueHEA 4.1.2 At KOHEeWHHX KOMILIORCOD.

B RofloTBMTOALHOCTE P08 HANGON86 BAXKHHG CIGACTRNN YTBOPRMEGHEA
4.1.2 MoxHO BHBOCTR M K3 pe3ynprara Bexkepa ® I'orrukda, XG0 B
RAXIOM ONy9ae MOXHO ODHBECTH TOXHUYECKEE APIyMEeHTN, LO3BOLINé
OTPAENYETHOS KOHOYHIMN KOMILAGKOAME. B HEKOTODHX CXYYARX TAKN®
TOXHENECKN® ADIYMEHTH WSBOCTHH HO3BBHCHMO OT HEXNMX npodres (Ha-
mpasep, eons BGr mowmio amnpoxcmaposars BU wam BO), u rorza
OHE HE CTONH OODOMOHNTOABHM.

ORHARO yROOM6@ BCEINO HDORYMHBATH pPO3yibTard, 6CAN OMX NpeA-
eraBaenH » nandosea mpocroft B odmeft Jopue; X ¢ 3TOR NOSEIEM MOX-
80 DpexuNOYecTs Xpyroff DORXOA. B RpEBeseRHOM HAOPOCKe XOKA3ATENE~
OTBA rOBOpETCE 00 OTOCpaReHNR crexrpos; Bexxep x Iorrmd, oxna~
RO, HPOANOYNTAN? He NOXBIOBATHCA CHeKTpaMN. Kaxerca saxe mpango-
mOROGMNM, WTO OHM NDOMIOKAramT 6asy KOHeTHOR rJABHEM o0pasoM RAA
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TUFO, YroOH 00OfiTHCH 663 CHeKTpOoB., BepOATHO, HPH HOMOE® CIEKTPOS:
oT 9TOrO orga.l-mqormn FRABCTCA H3ICABRTBCA. W Owno OH XONATONLHO
OReNATH 3TO ). Form 10 Tax, To yrsepmuenne 4,1.2 apaserod macro-
mgeft TeopemMoft, RoxasuBasMOf HO RPHBOREHHOR oXeMe.

BO BCAKOM OJMY4Yae, MM 3aKJDYAEM, YTO B NPRHUKIG TpaHODep
Bexxepa ~ T'orranda HO3BONAST ROMYYATH PeIYABTATH O rpynnax Ji,
CPABREMHO O TOME, KOTOPH® KNBCCHYGCREA Tpanopep HKaerT s KOHed-
HHX Tpynm. ' '

B naasHeftmem TpaHopep Fexkepa - T'orrmda Own odoCmeH, & He-
OOXOIAMNG JONOBHA LA 6r0 CYywecTBoBamMA ocnadxemu [31].

Xopomee KpaTKoe H3joxeHRe Tpaicdepa Bexrepa - I'orrméa m ero
mpraoxernft nMeeTcs B [79]

4 X _CTDYKTYDHHE OT 6

B sron naparpabe Mu BHavane YCTAHOBUM CBA3 b 'rpanoq:epé ¢ BBe-
BOHHHME B I'R, 2 CTPyKTYpHHMA OTOOpaxoHnAMM. BaroM MH conqc'iamu
8T0 © NOmXonoM, omscannkM B § 4.1, rounee c xoucrpyxwoeft 4.1.1.
Haroker, B SaKJNYEHHe MH NOCMOTDHN, KAK HOKOTODHO XOpPOWE® CBOf-
crea TpaHcfepa COOTBOTCTBYULT XOPOMMM CBORCTBEM CTDYKRTYPHHX OTO-
Gpaxennft.

llepBasA Hemla MeNb - YyOTAHOBRTH B3aMMNO ONHO3HATHO@ COOTBETCT-
BHe MexLy TpPAHC(epaMA H rOMOTOLMYOOKHMH KAACCAMH OT PYKTYPHMX
orodpaxenEft ., Koueuno, cHayana HeOGXOHMMO BCS BTO ONPORE/MTH.

Tpasodep = 3T0 TO, YTO CTABAT B COOTBETCTEME KARNOMY M ~JHCT-
HOMY HAKDHTHD p:X""’A ReKoTOpy® GyHKUmO

py: X, v] ~[A, W]

370 N AOXHO OHTh SalMRCHPOBAHO: BCO PACCMATpPHBaeMuS TpaHobepH
OlpeXONSHN IIA NM-~muoTHHX Hakputfi. Tpoctparctsa V r W raxxe
sapnroMpoBaHd, My paccmarpuBaeM ,V KaK 'aHajior omHoft Teo
xoromanornfl (mrE, pephes, omroR rpymmi xorowoxorsd), a [ , W]~
Kax aHaror Apyroft TeopHs. ~ MHOXGCTEO FOMOTOI. .8CKNX
RABCCOB oTodpaxeHsft k3 X B V. PRe HN OTOOpAXEHHA, HH [OMOPO-
IRE HO OGASAHH COXDARATH OTMOUSHHH® TOYKN. TO Xe OTHOCHTCA X K
[A, W]. (Mu puopams Taxo moaxox, DOCKOALKY HaM XENATENBHO
UDRMORKTS QyHKTOD | ,VJ HONOCPEACTBORHO K HANEMY HAKDHBADIIGHY

D3r0 cnenano, on. [160"]. - Mpmu. nepes.
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fpoorpanorsy X, a we k X U(pt).) Beezemme mpoorpanors V &
W, KOTOpHO MOTYT H Hé COBNALATH, ~ Hé IPOCTO HOHYXHOS 060Cyg-
HNO; KAR OKAXeTOA NOSAHEe, HA YO @OTh BeCKNe NpnwMHN., UTo X8 K&~
Gaercs mpoorpancTB X ® A, wu ororymum or odosnavemmt § 4.1,

HOOKONBXY B 9TOM Naparpade Mu BHRYRAGHH OrDAHNTATHOA AJCOMDTHEM
CAyua6M ¥ He KACATHCH OTHOCHTEALHOrO.

" SymKIME {0, KOAXHM YAODOTBOPATH ONHOR AKCEOMe, & MM6HHO 8K-
ONOMO O0TOCTROHHOOTH. YrolH ofopMyAHpOBATH 66, HYRHO ONPOASANTH
orodpaxenus, OrodpaxeHUeM OAHOro fL-JECTHOrO HaXpHTHA B XPyroe
HAIUBAOTCA JGKADTOB KBAIpAT

X 2-Y

b

A —=-B

B KOTOpOM ¥, BSaWMHO OQHORHAYHO OTOOpaxasT Kaxmufl GoR HaxpuTEs
Ha CXOR HAKDHTHA c; My TpedyeM, 4YTo0H RARX KAXLOro TAxoro
OTOOpaxoHNA OWNA KOMMyTATRBHA OAOLYWMAA ANAIDAMMA:

[x,v] == [Y,V]
. P %
A W] == [B,W]

370 saBepuasT Hame onpeiesenNe rparcdepa.
Crpyxrypm oToOpAXelBeM ROKHO OHTH HOEKOTOPOS OTOCDAKAHNS

9: (EZ xV") xz“(Pt) - W.

fl mpomy mpOEGHHR] 9A YPESMEPRHE NOAPOCHOCTH, ONHAKO BCO 970 MHO
noHAKOONTCA. L, - 970 rRyuna nepeCTAHOBOR Il BJGMERTOR
{1 2 ..., rb; DIpocTpancTso EL, ects roraxssos mpoctpan-
CTBO YHEBOPCAARHOPO [, ~DEOCNOGHEA; TAKEM 0GpA30M, OHO CTATWBA~
eM0, N rpymna }:n' nodom!o HAeficTEyeT HA HoM cupana Tpymua f.
RoficTEYeT CODaBA M Ha AeKADPTOBOM NDON3BAJGHNN V"™, rax yrasusa-
zocs » § 1.3, Mipasoe neflcreme rpymm L, HA TpON3BOXOHEN

EZ _xV "sanaerca xefiorauen aa commoxnTentx. Oua raxxe neficray-
T TDEBRANENO CXeBA HA (p{;) Opoxssenemme X *.Y'max rpymof
G ompemanserca Kak JARTOPIPOCT PAHCTBO npolanenem XxY no
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(xg. ¢~ (x, g4)-

C nmepeoro paruuna kaxeros, uro X ¥, (pt) smarerca msxmme yo-
ACRHOHHIM 0003HAYOHNOM NPOOTPAHCTBA X/G; HOK& 970 LofiCTEETAND
HO TaKx, HO B fafbHefimeM My BAXOTHM ORA3ATH BTO IPOCTPAHOTBO O
ADYFEMN OpOCTPAHOTBAME HMAA XxéY. rae netorexe G » Y yme
He Oyler HerpNBUAABLHIM,

Cresannull Hamu BHGOp neTanefl HuxTyerca COOOpAXeHHAME YRoOCT-
pa B oroM naparpabe, HO OH JOIKO MOXeT ONTH OOIVIACOBAH C MOKXO~
AAME APYyrHX aBTOpod (RAM aBTOpA HAOTOAmeR KHEIN B APYTOM MOCTe
sTOfk KHEIK), ep, MOXHO SAMGHRTH HpaBoe AeSOTBHe XeBMM 1O
upasiwyy gy = yg’ . Mcoous3ys 9TO SaMOYAHE® COOTBOTOTBYNMEM 00~
pasoM, Mi MOXGM B8MEHNTH IPOOTPAHCTBO

~n
(EL xVT)xp (pt)
OPOOT PAHOTBAMM
" n
EE x, V", V™ EL,
KN JpPyTUM HYXHHM HeM OPOCTDAHCTBOM. .

910 saBepuaeT HaD PACCKAS O OTPYKTYPHMX OrodpaxeHmsX. Crpyx
TypHue OTOOpAXeHHA KJIACCE)MIHMPYDTCHA OTHOCHTAIMHO IOMOTONRH, O
KOTOpORt KN OTOODAXGHRA, HE COMOTONMH Ee OCASAHW COXDAHATS OTMO-
YoHHNO TOWKN.

A HRO MejOCTATOYNO NPOCTON KORCTATANKH OYWeCTBOBAHNA BO&-
EMHO OfHOJHAYHOI'O COOTBETOTBMA MEXAY TPAHCPEpAME N OT PyRTYPHHMN
OTOOpAXeHI/ADN ; HAM HYXHO eule 3HAThH, KAK YCTPOGHO 9TO ESANMNO
OQHOBHATHO® COOTBOTCTBHO., B YACTHOOTN, MM ZOVIKAM YMOTh 0O 34LAR-
HOMY CTPyKTypHOMY OToOpameiEp © OTpoNTS 0OOTBeTCTBYmmER TPAHO-
dep.

o0y OOLACHATS 8TO HalJexaupd OCpPasoM, HANOMED, K&k OOOT PO~
NTh IJABHO® PACCIOBHHE, ACCONMEPOBAHHO® O FlL-MECTHMM HAXKDHTHEM
p: X —=A. Onpezemme momoxectso X c X ™ xax moxecreo gynx-
ouf

x: {4,2,...,n} =X,
sAlanmEX BOAEMHO ONMOBHAYHO® COOTBOTCTBMe MHoxectsa {1, 2,...,n}

¢ _HOROTODM CNOOM HAXpHTRA . Tpyma X, Aeficrsyer cupasa Ea
, N EMeeTCR OYOBHAHOE OTOXIeCTBIGHHE

Y"zw(f’*) ZA.
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fipeANCAOCKEM TeNeps, YT 3AKAHW CTPYKTYPRO® OTOODARGHKe

CE (EZ”xV”)xzu(p{') —- W,

n-mcraoq naxpurne p: X —A & crospaxeme w:X V. fockam-
xwELD  JHNBGPCANLHO, MOKHO IOCTPOETH L, -orodpaxenne

A: X = EL.
Moxno naxee HOOTPONTS L, -orodpaxeune
M ) o
KAX KO'"IOSNI(ND
yELD GEL= "2

rie { - BroxeHNe. HaxoHen, oTOOpaxeHMA 1 Y ,u, GOOTABLADT

L -orodpaxerxe
X &by «y™

M onpexexseu 'F,w RAX KOMIOIRLED

AxXx, (pi) —-—-—"—*(EL’ V"), (pt)-—-w

0oTAx0CH JINb NpOBOJNTS, WO QyExIma
pp [X, V] —~[A,W]

KOPPEXTHO ONpefioNeHA. 3TO HOTPyZHO. JndOWe mBa orodpamemEa A
L, -romoromns, mooxomsxy E L. . yuEmepcarsHo; amanorsdno, mpw
aoueno oTodpaxeHns W rouo'ronnm oTodpaxeHHeM OTOGpaROHNe
saMenAeTcA I, -roMOTONHIM OTOOpaxoRNeM. Taxmu oopasou,(A pg 4
00TASTCA B TOM X6 POMOTOMEYECKOM KJacce, 9TO sapepumaer nocrpoe>
mie rpanobepa ), WO CTPYRTYpHOMy otodpaxemmn .

HeKOTOpHO @BTODM, BeDOATHO, NMOJAraDT, STO 9TO HOCTPOSHRE
rparchepa f), Tpedyer BuOODA MPOACTABATANEd KJACCOB OMeXHOOTN.
Fom XTO-HNGYLB BCE 6me IyMaeT, STO MPSACTARETENA KJACCOB CMOX-
AOCTH HOSBOJADT OCHAXETHL OTOCDAXGHEE

D SR A
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B0 BCefi ocaemumuef nbbbrore,~'x MOr OM BMCRASATDH NOROTOpDOS OYR~
XOHN® MO NMOBOXY 6ro BKYCOB.

TEOPRMA 4.2.1 (Poym [122]). Dpesunywas sosorpymms oupexeaser
BSANMHO OIHOSHAUNO® COOTBETCTBEQ MOKAY OMOTONNYOOKHME KABCOSME

OTPYRTYPHHX OTO0paxeHufl
O (EE xV™)x, (pt) = W

\
¥ TpaHopepaMN ONENCANHOI'O THIA.

OYOEAQHIDE METOLOM XOKA3ATEALCTBA NOROCHHX TEODEM HRASETON Me-
TOX YHEBODCANLHOrO NpEMODA, EHAYO rosopa, aemda Homemu. 3ror Me-
TOA CTAHET YHCTO XOHUENTYyaIbHHM, 60JNE MH DoiACepeM MOAXONANYD Ea-
reropan  B. laBafive yoxoBEMCE OYHTATH O0BbOKTEME BHamefl Rarero-
PER DApH, B KOTOPHX NOPBHM BIEMEHTOM SBAAETOA M -AEOTHO® HAKDH-
rae o: X —=A, a sropm - xacc Ue [X,V] . Mophwsuou samen
rareropax ¥ &8 odtexra (‘p:X‘*A;u)n 00B6K? (q,: Y--B;v)
MM HagopeM rosoronmdecksfi xxacc orodpaxenNit

X —5-v

rl l$

A.__!_...B

BAA KOTODHI E,'Vl- W, 3neocs nox romoromuell moApasyMeBaeTcA OTO-
OpaROHNG IU-ANCTEMX HOKpHTER

QaxTHYeoKN MH NOKAXSM CYWecTBOBaHMe B xareropan ¥ (umaxs-
A0TO 00LEKTA (q: Y — B;v), r.e. o0sexra, B Xoropuit HampanieR B
TOYHOOTX OXuH Mopfuas 8 JmJOro Apyroro o0sexra. Orcmaa dyner
cpasy xe CXeAOBaTh, YTO MeXAy TpaEchepamm m xxacoss ws | B, WJ
EMoeTCA P3AEMHO ONROSHAWHO® COCTBercTREe. flatee, N3 Hamell KOEH—
CTPYKIME QEEANLHOrC 00BexTa OyAST BEAHO, W70

B=(EL, xV™)x. (pt),
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Tax Yro BoAKOO OTOGpPaxeRme - B -+ W asmeron OTPYRTYHIM OTOODE~ -
XOHNOM pAOCMOTpOHHOI'0 THHA. Jllanee, Hame [oKasaTexcTso (EmarLHO-
CTE NOCTPOGHHOr0 OGHOKTA LpMDONET K ONNCAHND HYXHOT'O BIAMMNO Of~
HO3HAWHOrO COOTBOTCTBEA. JleflcTBETONBHO, HYOTH

- emmncrpenmuft mopimen 3 ¥, oymeorsosamxe xoroporo My yrmep-
g7aoM. TOrAa; B CHAY HANNX OOHOBHMX HOCMAOR fXA AANHOTO OTPYyRe
rypsoro orodpazemms 0: B — W x cooTBeTOTEYMIOrD rpasobepa noxs
BHO BMIIOMHATRCA OOOTHOBOHHE

pw = fec,

TOX O BOO, WO HaM HYXHO, ~ 8TO KOHOT[YKINA OTOOPAROHNA 00,

llpexge ues HPONOARATR, BOPOATHO, HOJNOBHO MOOMOTPETH HA OBABD
IV-XECTHHX HaxpurTfi O SCCOUNRPOBAMHLME IAABHLME paccaoexmmm. Ilo
PANAHHOMY N ~TEOTHOMY HAXDHTED {0 X == A s nocrpoxsx mpoorpan-
or80 X. Haodopor, mo mpocrpamotey E & omodomnosy mpasowy.
teforean L ma E momo mOCTpoNTA M-moTHOS RAXpuTEe

E "B“[{. 2,..0, n}

e,

"::,,(PH

(emmmorsemtos orodpaxemme c: {1,2,..,n} > (pt) maseron xon-
oranroff, m 8TO ofmAcHAeT 0608!!&'!8!!!3 c).

TR xBe NpoNeAYPM B3amMHo ofpatmH. OcOGEHMO OYWOOTBOHHO RAK
A0, W¥ro RaxpurEe X — A promusetos B ROMMYTATHBHYD ANAr-

pesay

ﬂxz'{i,z,....n} D
li-z“c lf
X"z (pi) = A

Tig



)'(xz {1,2,..,n}

l&-z“l
X"s, {4,2....n} <=~ X

PRe OTOOpARGHNG BNUNCAGOHRA 6V geficTByer uo fopmyxe
ev(x,{) = x(L).
Ham norpedyeTom Taxme CyuecTBOBAHNG BSANMHO OXHO3HAYHOI'O 00—
TBOTOTRRA MOXLY OTOCpaxeHILAME

XY

ok

A=-8

n-~acrmux naxpurnt 1 L -orodpazemumes
- X—-7Y

TOTAABAMX IPOOT PAHOTB ACCOUNNDOBAHHMX IJIABRMX paccaoeREf, 3ro
COOTBETCTBE® EMEOT MEOTO Ha ypOBRe OorodpaxeHNf, 10 Nepexoma K ro
MOTONNYOOKNM RIACCEM.

TIpogosmd nocTpoeHNe odesaHHOrO JMARNBLHOro odsexra., Bxommee
B Or0 COCTAB L ~JNOTHOS BAXDWTHG RONKHO OTH ACCOINMEPOBANRO
prasmad pacosoermed EL, x V™ sammeu sro B smitow Bane:

Y =EL xV)x. {4, 2,..,n]}

is_ o

B =(EL *V )xnn(pk)
Orodpaxenxe ': Y-+ Viomno nmpenoTaBAATBCA KOMMO3IMER
Y =(EE xv™)x_ {4,2,..,n}

lu‘-znl

V""E i,2,..ny—YV
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T, EL xVY— V"
@OTH NPOGKIMA HA BTOPOR COMHOXHTOXs, & €V, Xax X Bule, - 0TO-

OpaxcHHe  PHIHCJIGHHA,
Hanowsnnd, TO MH yXe HOCT PORAE OTOODAKOHN®

) LTSNS e

FHBHHX paccaoeHER, Temeps ¢ 6F0 NOMOMBD MH MOXeM OIDXGINTS
orodpamenre N -iMCTEHX HakpuTall, Hoayvaeros crexmyumuit pesyasrar!

(Ap)eg 1 .
X & Rx, 4,20} ——Ee (EL, V)% {1,2,n}"Y
(1,,“')"8 i

AGXxE“'(Pk) --—-—-—m——-(z:“xv")xnn(pa) =B

Iy nmarpamdy MH OyneM XODOTKO B3ANECHBAThH B BRAE

X Y

dt ,

e & ='5(A, M), oL =ac(A ).

MBMA 4.2.2. ({) Jza xaxmoro orodpaxemma WL X "’VQQLV_&
M= Wi sanaer emmmormemHoe L -orodpaserme i X —= V',
$AE09, YO NONYVANMAACH ZHATDAMMA

Y
3. uw/ v

X—V

XOMMyTATHBEA (CTPOrO, & HO TOMOTONHYeCKE).
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gpefioTaniier OIMACTBOHHMEA MO bESM_RaTero % x3_odsexra
(p:&—-A;u)n 003.6KT iq,: ?—*B; 'v';.
LoxasatTexsoTBo,. Jreepienme ({ ) siouenrapHo

N noxyuaeroM mpocrof mposepxofl HemOCpeNOTBEHHO WS oNpoNeNeHHH.

Yrodu noxasars (4{), mpemmonoxmM, wro samamu xma orodpaxerms
HaxpuTER, oxameM

X ey X —4ey
| l l*
A-S-p

rae ’0'8, ~“y¥ . 4+ 2T IBa 0TOCDARGREA HAXDMTER COOTBETCTEYET
z -o'rodpaxonm (R.*,/u.*) mpa t = 0, {, Benny ymEsepcamsroor:

EL, s orodpaxenss lo X Ki npooxmavrca go X, -oToSpaxe-
o

AIxX — EL,
HaM HyXHO yOemuTson, WrO ji,, jb, NpONOMEEDTOR XO L, —oToGpae-
o

m[xX =~ V"

Jan 9TOr0 ROOTATONHO BOCHOXE3OBATHCA yTBpKIbmweM (1 ), BBAB B.
RavecTne {4 roMoTOmMD

IxX =V,
camaupamyn V& o VS . Taxad 00pasod, NCXOMHUO OTOSDARGHWS
N-TRCTHHX RakpuTER romoromux. Jewsa 4.2.2 noxaesana,

CornacHO CK83AHHOMY Bume, TeopeMa 4.2.1 HemocpencTBeHHO BHT6-
xaeT U3 Jemvu 4.2.2,

Kay ® Npuaan mcnons30BaNM HasBaie "npearpancyep” B HaCTHOM
cHy4a0, KOrga CTPYKTypHoe oTodpameHwe 0 sABaAeTCA TOXIECTBEHHHM

Ti1



oTodpaxeHEeM { &, cxexosarexsho,
W= (EL'”xV")xz (pt).

M3 mpeawaymero OweBH4HO, WrO HpeATDAHOED ABAAGTCA TpAHODEDOM,
wro 9707 Tpauchep ABAAOTCA NHEUMAKBHMM CDOAN BOOX Tpasodepos X
eT0 doxpme O HEM ORA3ATH HeEYero,

TEOPEMA 4.2.3. Eci npuBefleHHYD BLiI6é KOHOTPYXUND IDAMGHNTH K
OTpy¥TypHOMY OTOCpAXReHMD

(EE, V™) %g (pt) —V,

KOTOpO® ONpOJeJIeHO JID6Oro 68CKOHEYHOKDATHOIO UpOCTDAHCTBA
metems V = EE V. T0 NOMYWTCA TpaHo}ep, coBmAZAmiuR ¢ TpaHCce
$opou us koHorpyiamn 4.1.1.

9ror pesyasTaT mMeercs B padore Kama m Mpuaus (oM, [74]
npenxoxexue 1.7).

YrodM yoTanoBMTH Tpelyemoe copnancHMe, BhOepeM B XAYe0TBE
mpoorpancrea £ X, mpocrpancrso P N -RadopoB  KyORKOB B
donmmoM Kyde , oxmcanaoe B I'x. 2. 'zﬂaon HAOKA3ATeJhCTBA MOXHO DO-
HATH, PACCMATPHBAA ‘L-MepHHe KyOEN | * mpd QEKCEDOBAHROM SHA-
YeHHR ‘U} BO mpooTpaxcTBO IM~Hadopos A -KyOuKoB , OTpPOro ro-
popd, He eots E n TGK WTO COOTBOTCTEYNNE® AOKAIATEALOTBO XOA-
KEO CONepxaTs NPOBePKYy COrJIACOBAHHOCTE OPE K3MeHOHEN ‘L N Hepe-
Xolle X MpeXesy, AHANOrKYHYD mposepke a3 § 4.1,)

Oyors X - Touxa %3 T XOTOPYD MORHO ENT@pPUPOTEDOBATH TaX

Xo,KEK I rovex X, X,,.., X%, ¥ X, satamiux » ompenesemuou
HOpAIKe X COCTARADGEX NOXHER OAOf HAXPUTEA [ X — A Kos~

.

orpyximaa 4.1.1 oueBNIHIM O0pDAa3OM OTABNT WM B COOTBOTCTBNE N~
madop KyOEKOB }‘, For-r Fn B CTaRIApTEO Kyde I, raxxe sa-
JAHHHX B. QIIPORGJIEHROM nopowze. Bo3umkast 0TO0paxeHEe

A: X — Pi.""'

¥ HCHO, YT0 $70 CToOpaxeHEe A sBuAerca L, -—orocpaxenmes. (Ha~
odopor, X -OTOOpaxeHN®

X —P M

ONpeNeAAeT rooMOTPRYeCKOe BAGEeHH® ommcamHoro B § 4.1 rmma, ec—
XN BH RANAS8Te NMeTh OOpaTHYD KOHCTDYKIND,) BruMarenpHult anams

ompezexeml moXasuBaer, Wro KoHCTpyKIME § 4.1 ® 4.2 coormer-

CTBYDT ApPyr Xpyry OpE CONDARGHHE.
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B HeROTOPHX CHTY&IHAX CTPYETYDHOS OTOOPRXSENMe
(EL xV")xg (pt) —V

yEAGTCA NOXYYHTH ngnfuo. He odpamasch K Teopede 4.2.3. Bor mpoc-
roft apamep,. Iycts - OpocTpaHcTBO Oftnendepra ~ Maraefisa Tuma
(AC ,m); TOrmA OHO ABAAETCA COCKOHEYHOKPATHMM IPOCTPAHCTBOM
perexs (oM. ra. 1), HO, paBHMM OCPA30OM, MOXHO IOCTPOETH ¥ CTPYH-
TypHoe orodpameHse, IIOCKONBPKY I'OMOTOHHYECKHE KJACCH OTOOpaxeHm
3 V HaxomAToA BO B3aEMHO ONHOSHAYHOM COOTBOTCTBEE C KNACCAME
x%l"ouonom 5 HOCTATOYHO PaCcCMOTPeTh Ipymly Koromomoruit

H ((EE,“XV )X,;&‘Pt);‘ﬁ)n yka3aTh B Heft mopxonamit kaacc. Momio
JOCTYIEThL HWHAWS: NOCTPOMTL MONOXs IDPOCTDAHCTEA V , ABLADMYNCA
paumecu KOMMYTATHBHOR rpymmoR, R paccMoTpeTh OTOODAX@HEe

(EZxV™) xg (pt) =V,

nepepopimes (€, V;,...,V,) B DpoEsBeoHHEe V, Vy...Vp -

Jaxe B TOM CAyuae, KOTIA HAWNHM CTPYKTyDHHe OTOCDAXSHEA He
TPOMCXONAT M3 TeopeMs 4.2.3, WHTATONH MOXET HANGATLOH YBENOTSH,
xax xopoume cpoficTRa Tpascdepe COOTBOTCTRYDIEM XOPOmEM CBOBCTBAM
CTPYRTYPHMX oTodpaxenuft, OrTa Hamexma BuowHe ompaB¥aHa. Pacomor-
pid, Hampumep, oxydafl, xorna ¥ & WaBnmres H-nmpocrpancrsamm,
@ caeoBaTemsHo, | ,V]x[ ,m-«d!mropu 0O 3HAYGNEAMH B KATOrODHH.
rpymn., Torma momyo morpedoBaTrsh, WPOOH TpaHCHep, cooTBeTCTBYXSHR
OTPYRTYPHOMY OTOGDaxeHED 0 . 6ux romomopduamon rpym. flomo,
NTO 3TO YCXOBHE XOXRHO (OPMyZEPOBATHECA B BHE TOMOTOMEYECKOR
EOMMYT@THBHOCTH HeKoTopofl jmarpaw, comepxame® © = mxse H-

CTPYKTYPH AL | M., » B SCHO, KAR HONYTRTH 9TO YONOBEe.
Hueproa pasnoxegml

X, VxV1 =X, VIx (X, V],
[A,WxW] = [A,W]x [A W]

E MOXHO HaflTH CTDYKTYPHO® 0TOCpaxeH#e ® , xoropoMy cooTBeT-
cTByeT TpaHCOp

Pyt I, NIXIX N1 —[A, WIx(A,W].

910 OTPYETypHOE OTOOpAReHHe @) ROAXHO OHTL oTodpaxer.eM B
WxW, a movoMy HyXHO 3alaTh XBe ero KOMIOEeETH. IlepByn kom-
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(EE x(VxVJ") x (pt)
1“"‘:)'1:,,‘
n 0
(.EZ"'X V ) XEN(P‘L) W
a propyn = K&K KOMIOSNID
(EE x (VX)) x. (pb)
Uxm ) xg
(EL, xV™)xg (pb) ——= W

(8necs, xouswno, TC,: VxV =V - npoexims xa mepeull commoxwrexs,
a T, ~ mpoexms = PTOPOR OOMHOXNTOXS.) MM XOTNM NOXYINTB CXe-
nmmn KOMMYTATHEHYD KHarpaMMy:

(EE, x(VxV)™) x_ (pt) == WxW
l(ix/b;)*s 1 Pw

(EE,x V) x, (pt) w

Eoax mupesurs @ smuo wepes €, To moayuwros HyEmEas XmarpaMss,
T'OMOTOINYECRAX XOMMYTA&THBHOCTh KOTODOR ABXAGTCE HEOOXONMMHM X
XOOTATOTHHM YOXOBUOM TroMoMopfHocTN TpaHcepa, COOTBOTCTBYIWOI'O 6.

Jr0T NyTh, OYeBNNHO, IPEEOXAT ¥ K XDPYTNM OXNKNAGMIM XOPOMIM
dopuaxpEEM oBofiorBaM TpaHcdepa. Hampumep, paccMOTPEM M —XECTHOS
HAKPHTHO p:X-'Yr N -aNCTHO® EAKPHTEE t;:Y-'"Z;'rorm KOMIIO-
SHIEA

Xty Lo 7

IpexCTAaBAAST COCOf MN-XKCTHO® HAXDHTHE, X M OM XOTOXE neTs
PABSHCTBO

(P9), = P9,
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XAZ BCOX TAKEX ), (. OYeBWIHO, 9TOT QaKT NOANEH COOTBOTCTBO-"
path Hexoropoft ymarpelss, exmapmeft € .6, w 0 . Amaxorme-
HAA ONTYAImNA BOSHEXA®YT, KOTEA (N +N)-AMCTHOS HAXDHTHE® Dacmel-
AA6TOS B HEOBRSIHYD OYMMY M —XNCTHOTO HEKPHTEA M N-XECTHOTO HE-
KPHTHS,

Opawana, 1o KorTopok M OTKASHBEGNCA OT 9TOI'0 DYTH,SaKMYAST-
oS B OTOYTOTBEX IpEAOReHNfl. B HaAMOOX®® EHTODPSCHHX NPUAOKSHMAX
rpaHOdep MOXYIA6TCA N3 COCKOHEYHOXPATHHX HPOOTDRHCTR NOTEXH, TAK
9T0, ¢ oxnofl OTODOMM, TpaHCePH OOMANADT BCOMH HYXHHMN HAM XO0-—
pommMx opoficTBaMM, & O RPYroR CTODOHH, CTPYKTYDPHHE OTOCDAXeHEA
YUACTBYDT BO BOOX XRAIDAMMAX, KAXEX TOXEEO MOXYT LOXSJATH CAMHe
PRANHO BHTYSNAOTH; HEM HPOOTO He HYRHO NOKASHBATEL HWEAKOS BXBN-
BRXSHTROOTH.

CrasaEmoo, MOXXY UPOYEM, OSHAYAET, WTO MMArDaMMAME, OTPARAN~
WEME Xopomue oBoftorBa TpeHcdepa, BCerna OyIyT REArpaMMH HS TeO-
PN G8OROHeYHOKDATHHX OPOCTPAHCTBE NeérTexs, Pasmma ayws B TOM,
YT0 B TeODNN TpaHOfepA OHN XOXXHH ONTH I'OMOTONNYOCKN KOMMYTATHB~
HM, & B TOODNN C®CKOHeUHOKDATHHX NPOCTDEHOTB DeTeXh ~ XG0 CTPO-
IO KOMMYTSTNBHH, XHGO KOMMYTATEBHM C TOYHOCTED XO BHCERX I'OMOTO~
mt, B 9TOM rEABHAA HpWTIHHA HEOGPATEMOCTN LEDOXORA OF HAYANLNHX
JAHHHX KOHCTDYKUHK - decxonetmoxpamoxp JpOCTPAHOTBA NeTeAb -

K 8 pesyxsrary - Tparcdepy.

s N 4 PODMAALRNEE CBORC

B srom naparpade TpeEOPSD BOErAa CyXeT LOHEMATECH B OMMOAD
$ 4.1. Taxmu oGpasom, Ba ExoEe My maseM pacoxoemxe

p:X,A — Y, B

© EONOUmaM oXomMx X A = P"B, UpadeM ZAA YXOGOTRA MH HDONLOMM—
raeM, §ro Boe HemN mpoorpacTaa sBxaprca CWe-xommmexcaumw; ma
BOIOXS MH HOXY9aeM OTOOPaxXSHNS OISKTDOD

p': E7(Y/B) — C(X/A).

Mu pacomoTpEM HexoTopue $oymainEHe oBoffoTBa ®TOfl XOHOTDYXINN,
3aBepmserca sror maparped pascopoM cCBoero DoAa padousro mpumepa,
HER ROTOPOM f IDOXEMOHCTINYD, EAK OFHO B3 »TRX CBOficTB TpEHO-
depa MOTX0 OH OHTH NCHONL3OBAHO.

Ilspeoe oveBNEHO® OBORCTBO - 9TO 60T6CTBEHEOCTh. IlycTs Xama
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X,A = XA

rl 1 P’

Y,B —L+~Y'B
Kex ® oCuwHoO, npozmoxom. wro p’ - HAEPHTNS O XONGYHHMN
oxoMMX X v-roA-rp B,A'= (p) ‘. Kpoms roro, myors 7 orodpa-
xser B 3B’ (dmonapa vony & 01‘001)8&!01 A 3A’), x, mexomen,
HAKDHTE® {) NHIYIHPOBAHO HAKDHTEEM p , 7.6, & B3amMHO oxmo—
8mauHo _rodpazaeT RaMIHA cjof FAKDNTEA {0 HA ONOR HAKDHTHA p
Torma (roMoTomryecks) KOMMyTATEBHA CJAGNyDLHAT ARATDAMMA:

£ (X/A) —E5+ £7(XYA")
(4.3.4) P! [ lfr')’

£ (y/B) —E1- £™(Y/B"
JloxasaTeALOTEO SAGMEHTADHO.

Casgymmes CBOfICTEO NONOABSYeTCA A NPOBSIKN TOro QaxTa, Wro
DOOXS UPHMOHGHNS KOTOMOXOTHYeCEOro JyHXTOps TpaHofep Xexaeros
DOPeCTAHOBOTHUM ¢ KOXPAHNTHMME TOMOMOPIMSMAME N8 NOCZSXOBATSNM—
BooteR map, lycrs p: X,A—~Y, B~ HaxpuTNO O KOHOVHHME CXOAMN, X
myors ¢ A —= B - ero orpamwdenxs ma A . ooTpoEM 1m0 IpoeXImEN
X-+X/A raxyo nooxenopaTexsHOCTD:

X — X/A -+ (X/A)UCX = EA.

To x0 mpozeameM nxa Y —»Y/B. Torma (romoromreck:) xomyrarwe~
52 CNSXYDEAS XNATDAMG:

£ (X/A) —Zi~ £7EA = £E"A
(4.3.2) 91 . tm«;’)
= (Y/B)-——L" £”EB « £EE7B
Hadpooox Xoxasarexs»ocrna . Copopmendp
OTOBIIHO, TTO KOHETHO® HAKPHTNO HAX Y B OONeM OXY%a® He NPOROI-

xaeroq ma xoxyo C(. Teu Me wemee NOCKOELKY OYMOCTEYeT CTPOroO
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E°X — E"(X/A)
b
£°Y — E*(Y/B)

6TO MOXHO IPOXOXKHTH NO CXOXyDWeR Xuarpani:

E"X —= E(X/A) — C(X/A)UCE™X

L

L®Y — C2(Y/B) —= C*(Y/B) UCE"Y

OoTaeTCA NOCMOTPeTH, E8K JOTPOSHO OTOAmee CHpaBA OTOSPAEOHNS® P
na CZ"B,x operenrs ero o oroSpaxemen q,’. ‘

Casxynmee OBoficTPO Eacaerca xommoswrmm maxpuvad. lyers xama
10CReXOBATE XLHOOTE

X,A-—t—-Y,B—L——Z,C.

THe, xax odmggbf; X ¢ OPSNIOATADTON EAKPHTAAME C KOHeTHIMX
cXOMMX nA=p , B -q C. Torna

(4.3.3) (o”;)’ = p'q’: E7(X/A) ~— E™(Z/C).

IoxasaTeXrCTBO BEEMEHTADHO.

Kareropw4no HAOTDUGHHHR THTATONH, BOSMOXHO, YAMBASH, HOWe-
ay cBoficrso 1' = 1 me copyaNpoBaHO persme, weM (4.3.3). Opu-
YEHA COCTONT B TOM, WTO HAM HYXHO (O#96 CRIGHO® OPOROTBO, HAXO-
NAMeeca x DEBONCTEY 4' = 1 B TAKOM X6 OTHOWSHNN, XAX WIEMIOYOH-
TH X o6paTIMHM SXeMemTaM. IIpemOXOXEM, WTO Y €0TH HOCRABHOS
OCSOXNHOHN® HOXXOMILEOKCOB: :

(Y, B) = 11 (Y,, B,),
t&]
8 X - HeoBS®HO® OGBLOXNHOHH® YAOTEN HTXX KOMILIOKCOB:
(X,A) = LI (Y, B,).
ic}
Dycrs, naxee, orodpaxmeuxe p: X, A ~Y, B apanerca Bioxemmen

(N, JHAWNT, PacCZOCHNEM G OXHOTONGWHIMN CXOAME HAX Y, QA% 66'}
¥ PACCHOSHNOM O NYCTHMN CHOAMN HAX Y: mpe ¢ -
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(4.3.4) Hoxyuanmsecs oTo0paxsHNe
pl v ET(Y/B,) —Y £7(Y,/B,)

pemio { ma mommomesrax o mowepewm {€¥x () Ha xommomemyax ¢ Ho-
moparm ¢ ¢ %.
" {910 yTPOMHOHNe OYSBNIINO.)

Cranmaprioe HpEMeReime yrpepxnemms (4.3.4) omasaHo o Wsywe-
HHOM HAKIHTHA p: X,A—Y,B, B xoropou X Tpesicrasaner 0odof
ROORABHO® OO%OIEHONEe HBYX momkommrexcoB X m X', ms xoropux X
ABSRTCR M -ENOTHMM HaxputEeM uax Y, a X ecrs N -mmcrHos
HaxpuTRe EAX Y. IpmmemuM (4.3.4) X BaoxemwaM

X'—X, X"—X

» covoramnx ¢ (4.3.3), Mu ENEWNM, YTO XOMUOHSHTAMN OTOCDRRSHNA

pt: E™(X/A) ~— L™(Y/8B)

Z7(X7A") v ZZ(X/A")

ABAADTCA (p’)’ 2 (p")!.
Hocxsxuee obofioTRo, ROTOPOS MM CRopuyXNpyeM, — »TO QopMyxs
EponsBexenng. [yors JaEM HaKPHTEA
p XA —Y' B
p": XA —v*B"
¢ OCHYHHME RXR HAC OBoficrRaMu, Torxa oTOGPREROHNe
Plx P“: xlxxu Y",‘Y“

neposomﬁ'*X'UX'&A'-‘ p BXYUY’xB". (Sxe0s 0ONYHO HpONBHOCHT
cx0Ba O TOM, Wro B npomspexexm CW-zoMIISECOB XOXUHA GMTE 3a38—
na CW-ronoxorus.) $exropmpocrpaEcTEa
X'xX7(AxKUXxA"), Y'xY7(B*xY'UY™*B")
MOXHO OTOXNSCTEITH O

(XVA) A (XTA), (Y7B)A(Y7BY).
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(4.3.6). Orodpexeume ,
(p'xp"): (XY (X TR == ET(Y7BIA(YVB")

MOXeT OMTBH OTOXNECTBASHO O ( p ) (p")

Ecxx samx [ KoMTZeKCH Y, Y" konewmomnepuy, ro MOXHO CBSOTH Xe-
xo x xydaw I™, I" Qnmlpomnm PasmepHOCTER, A B BTOM OXYua®
JOKASTOALOTBO OYOHL UPOCTO8. OHO 00TEETCA 0COZDMEIM, 0N TOXE=
XO OXHO X8 IPOCTPAHCTE Y Y * apaserca XOHOWHOMBDHEM, B doxee
26 o0meM OXyA® NDIXOXNYCH CTAXKHRSTHOS CO BOSME HONDEATHOOTAME,
DPNOYUM( I[N BEXOHENM UPONSPENOHMAM ONeXxTPoB. Ho MH BOSXe pXmMOR
0T JTAYORSHNA B STOT UpOAMOT,

Y7004 N3YYATH B3aEMONERCTEBNS TPEHOPeDE O BHOMHNMN IPONSIe—
XOHIAME B KOTOMONOTHAX, Mi NpmMernM (4.3.5) B coverammy ¢

(4.3.1), manpEmep, K AMarpasse

X, A —2Po ¥y, AxY
pl pri
<Y

Mu raooe, wro eoxx E - xoxsmesoft omexrp, To

p' ENX,A) — E*(Y, B)

ects romomopduam B (Y)-soxynett. .
Yxrartexs, BEPOATHO, KAOT, UTO 8 YTo-HNOYEh CKaxy ¢ opMyxax
Zpofix cMexwux kuaccop (cu., mampmsep, [51], ¢.257). f sro xeli~

OTBETOXBRO CHA6NAD: £ NOCOBETYD BaM Esderath &X, Jxa sroro Hamo
PAOCYREATE TSOMOTPAYOCKN: CTPOHTH HHIYINPOBIHHOS HAKPHTHG H CXO-~
I4Th 34 6r0 pAacHeIUIeHKEM HA KOMOOEOHTH CBA3HOOTM. M mpomwmo-
CTPEDYeM 9TOT HONXOX Ha ONHOM IDEMEpe.

B 9TOM IpUMSDe NCIOXBSYOTCS COXeTeHNe rpymn. Hamommw, wro
EzSZW 0003HAYAeT NOXTPYHIY B Ezu 0OCTOAIYD 3 Nepecra-
XoBOK P, Coxpemawmmx mioxecreo map (I,2), (3.4),....,
(2n-1,2n). (P MoOXeT DepecTABAATH NADH E MEHATH MOCTEMH SXOMOH-
T moéoft nam.) 3Ta NOATTYNNA EXOXNNT B TOYHYD HOOXEROBATeIBHOCTH

1— (&) —cfe —z —1



IPYMEP 4.3.6. Yro HyxHO NOCTABNTS B NeBuff Beyxumit yrox cxe-
xyomeft Amarpas?
? ~——— HB(L, {£,.,.)

Twl t'rm
H*(B(Z, xL, ) —— H*(B(Z

Otmr. Buxo OH YEOGHO EMeTH oaoapmqn MOXeXb NPOOTPAHCTEA
(rno % Gyner pamio 2(m+n)). PaccMOTPEM HPOOTPEHOTBO BXO-

“m f:{1,2,.‘.,¢}—°‘ﬂ( .

JABMBHT BTOTO npocrpancrna MOXHO PACCMATPNBATH ER&K Hadop X3 ‘L
PASMETHHX T0Y6X B R” , NoMeveHHHX cmmoxam® I, 2, ... , .
910 MPOCTPAHOTBO CTATHBAGMO, M & HOX CBOGONHO HeROTByeT rpymna
Z_‘.‘ (ope momomm KoMIoSKUER

Rt (1,2, 2} 2 {1.2,.,]).

Tosrouy 970 DPOCTPAHOTBO MOXHO paccMarpuBath KAk EL , & Moxem
xxa BL, noxyuaercs namxexamefl Jexropmsammesf. MoxHo npexcTaB-
x1avs cede sro BL o, FAE NPOCTPEHOTBO HeNOMeUeHHNX (N HEYHOPAXo-
qeHHNX) HBGODOB X3 . Towex B K . Hao Oymer mutepecomats oxy-
waf ‘L = 2(m+n). Mz MOXOM NOCTDOETE TeUePh HAKPHBAXEM® HPOCT~
PAEOTBA NIPOCTPARCTEA BE

Yrodu DOCTPONTS HAKMBAIGee IDOCTDAHCTBO TXHA B(E *E, X
PacoMOTPEM NpoCTpaHCTBO Hadopos w8 L rovex 3 K, ws xoropux
2m momsvemy omMBoxEME O, & 21t XPYIEX - cmasozax D . Ipo-
SXTNPOBAENS

2(m + )

B(C, L, ) — B(Z

COOTONY B T0M, TrO M GepeM xadop O HNOMOYEHHHMH TOURAMN N OTN~
paeM HOMBTKX,
ARaXOI'N4HO , uodu NOCTPONTh HAKPHBANGS® TPOCTPRRCTBO TEDA

l(nu-n,)

B(E Em R ») PRCOMOTPIN NPOCTPAHCTBO HAGOPOB NS ‘L TOYOR B R
or BARHHX B M+ Dap, XOTOPHe KRYeX XPyI' OT Xpyra He OT-
XNTANTCK:

=
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? — B(Z,{E

| |

. B, xL,) —= B(L, )

&(m+n)

M+h)

Opoorpancrso X, XOTOpO® NyXHO HOXCTARNTS B BeJuARfl Xemsk yrox
NNATDEMM, MOXHO NOCTPONTH EAX NPOCTPAHGTBO EAGOpOB N$ ‘U pasiay+
mx roex 3 R, pesoETux ma m+numap X, Xpome Toro (mesaBEcE-
MO OT STOTO DASCHeNNS), HOMOYOHENX CEMBOZAMN O Nax O, mpwvem
WNOZO OEMBOXOB OL paBHO 2/, & WHOXO cuMBOEOB  Dpammo 2n:

O4eBNZHO, WTO OPX TAKOR pasMeTRe e? 1M ~Q KD, LOMOUOHNNX ONM-~
BoOM QLOL, 2q, 6P, HOMCUOREMX OLO, N N~Q Dap, NOMINCHIMX 46
Dosromy »T0 OpoCTpPANOTBO X pacmenzssros » HocREBHO? OCSOXNNONN®

xommomexy X . orBevansx pesiNvENM ¢ , TAKM, ¥TO 0¢q ¢
€ min(m, ny. Kaxxos mpoorpaEcTEo K‘p XMo0T THI

- B((zzgzm_qp)xz%x(z:zgzw)).

HosroMy B BepXHeM X0BOM YTXy HAmOR XNATDAMME XOXXHA CTOSTH
rpyma

O H 6, fz, oz <z,

rZe cywaamposazxe npoxspomrrox mo 0 € g smin(m,nl 3ro x eors or-
BST B Tpmaepe 4.3.6,

Beayozordo, ocraerca eme BONPOC: Yro HYXHO OKasars siredpamc~
TaM, KOTOPHe MOCAT XBOfHHE CMOXHHE RNAOCH N HACTANBADY, YTO B
XOACTENTEXLHOOTN 3TO OFEO X TO X687 fl oumraw, Yro xyv™e BCero Pex—
X¥BO JXHOHYTHOS N CEA3aTh, WTO BH OXONAZN BCe, Yrods NafTH HmOZeS—
HYD X XOCTATOTHO GANSKYD EHTOPIDOTAIND XBORHMX CMOXHMX K¥ACCOB.

16-1
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He croNY XOGRBART) EDN SYOM, WTO EANAYWNOR ABAAOTON MSNNO .4
SHTOPUPOYAINA, XOTOPaf LHOBBOAACT BOOOMS NSCOEAT) JROMIMANRA
vrax (explelive deleted)!) nouen.

B SaRIDUONNO OTMOYY, XTO BADNAHT $OPMyNM XBORHMX OCMeXHMX
2580008 AxA rpancieps Bexxepa - lorraude aHoHoNpoBay Oemdax
(M. Feshbach) sa xonjepenrax » 3pamorome » 1977r.“Momno oxa-
3aTh, YTO OMA OTOXL X6 DONOSNA XAA IpPymu IN, OXOXS RXBROONTOORANL '
$OIMYRS XPORHMX OMBXHMX EAACOOB DOXSSHE XXX KOHOWRMX IPYyNN,

e e SEaame

1) 310 BNDAXOHNe, O3HAMALEE® "B HO HOIOH3YPHO® OXOBO",
BOWAO B moo yuoTpeGEeHES BOOA® “JoTeprefiToxoro oxaHiaxa

1974 r. OHXR ONYOAWKOBAHM MATHHT 38INOK, O HHHO
B TOXOM NOMS, TOKOT ggrpox noum:?:.?utbve i’mf&’ﬂ. -

2" ow. [163%]. - Hpei.mevep.



£ 5.1, Odorxponxe ramotosy

Jte ranpa pasxoxeRa Ka xaa maparpeda. B nepmos £ 00%4CHD
OYWECTRO PACOMATPNBASMOR IWHOTESM, & BO BYODOM pasdepy 66 Na—
BOOTHMNO K NROTOANOMY BPOMONN XOKASATOXLOTDM.

Kax yze rosormsoos, Opm NOYYOHNN reoMOTDNE Mroroodpasmft
TONOXNOTEM CPANN DPOTErc NPEXOANTCA NOOROXOBETH CXOXYORES® Iyn-
I N TOMOMODHNSM:

K, (X) — K, (X) — KTO'(X') - = K (X).

HaM HeOOXONEMO YEASOTS, HACKOARKO 8TO BOSMOXEO, CB0CO0M EX Bl-—
YEOXOHEA, 0000ENTD 0G0 BOOM, WTO MOXSY HOMOYLR NX HOOTEYS, N T.X.

Ocmomsoff mar OpE BHINOIOHNY OCOORSHEMX XOPOMOSOIEA 00CTONT
» HAXORAOHNN Ppymm xosdimummenros. I'pymns xosdjaumenToB Teopmm
Ko XOpOmO NIYUEHM, 370 POMOTONNIOOKES rpym'f:‘(Ble. GOTXAONO
reopene mepmoxwwoorw Borra [42,43,16,60 ] , onx samaprox rad-
xauef

=0 I 2 3 4 § 6
% (BO)=2Z 22 T2 0 Z 0 0 0 Z

‘Hanporss, rpymm xosdfmngEenTon reopn,K ¥ HO DOAMOOTHD HSBE-

OTHH, 3Y0 OTGONILHNG FOMOTOLNTOOKNS IpyuuM ofep, X [O2TOMY
MOXHO HPOBOANTS BHYNCNOHES XNNE B Hoxoropof orpaxwdemnol odaacra
passepaocreff, & OONAX XADYNHA NEJOHA, ‘

MOXHO, KOHOWNO, OGPATETHCA X I 0MOMODPEWIMY

K, (X) —= K, (X),
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K, ™) — K (s™).
Cxena oroNy rpymma

f(’o(s“) "'ifn_‘(O) -‘E“_‘(SO)(no poARoM oxydae, mpm N > 1),
& onpama - '

n 8 0
K, (8™ =% (S).

MoxHO NOXESaTS, ¥TO BOSHMXANE I'OMOMODINSM FBAFETCA KAACONYe-
OXEM ;-rououomm

% (50) — &> (s).

Yyo0u XOTh XAX-TO OINCATH rpymny K F(X)' HOM NOTPOOYLTOR
NHBAPNANTH Of2pEdecREX paccXcoHEME OTHOCHTeXBHO NocaofiHof romo-
romruecxol SXBNBAXEHTHOCTN. IIpoCTefiNNMN TAKEMN NHBADNAHTAMN &P~
amoros xxaccH Drapers - Yurew, I'xsBHas NpRYNRA XX HoOXZofEOR ro-
MOTOINYECXOf NHBADNAHTHOCTN COCTONT B TOM, YTO OHN NMSDT ONOIN-
§myecxos ompereNeHEe, xoropoe a cefuao mszoxy. Hpeamoxoxms, wro
RANN OPODEISCKNE DAOCNOCHNS YCTPOGHH TaXKMM 0GPASOM, NTO HAX X
XoxEY Eo" ToTaXBNOe IpocTpaEcTRO (n-1)~ceprIecxoro paccaoems-
X 9T0 HPOCTPANCTBO Ea BNOXEHO B ., TOTAXBHOS HNPOCTPAHCTBO M0-
COMMNDOBAHHOTO Il -EAPOBOT'O DACCHOSHNA . HaOpMep, Zaze ecxx ,
p: Eo —X amagerca pacoXOSHWEM B RAXOM-HUEOYNL CXACOM CMHOES, TO
OGHYHO MOXHO HOOTPONTH [ Rax INANHAD OTCODaxeHRA P Torza
xaxmut oxof » £ seagercs XOHycOM Han COOTBETCTEYINNM OZOSM nEo,’
[Ipx TaxEX YOXOBEAX MH NOXYUEM Eaomopfwsu Toma '

¢: H'(X; Z/2) —H"""(E,E; 2/2).

(Ho-xpyrouy, ‘MoxEO oumrars E roTabHMM NPOCTPEHCTEOM BEXTODHOTO
PAOCXOOHNH, & E.'o -~ NONONHOHMOM HYXSBOr'O COYOHNA, KAX 9TO Xexa-

x00s p § 1.8, Hxx xe, ecxx BH OpeXTouNTAeTe E6 BBOXATH E, =
uoxeTe 3aMemHTS Xoromozormx mapu Emod E) xoromozorzmam oro-
Opaxexxa {. Ho & OyXy NpEIepKEBaTHCA OCMENPNHATOrO oxioooaa
E3XOESHNS.) FMeercs .oXeXypmas xEarpamua, B xoropoft Sq ~ XBAX-
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< s
H""(E, E,; 2/2) == H™"(E,E,; 7/2)
e &
HY(X; Z/2) HY(X; 2/2)

Ompe X6 xnM (-4 xaaco Ermpexs - YuruN Eamero cfepaaecxoro pac~
oxoerEa & Qopmyrolt

da ¢
w, (&) = ¢ Sq (1),

BoZ6e EXN MEH6O OYSBNNEO, YTO GCAN SAMOHNTD PACCIOOHNE E, XPYTEM,
BooX0flEO IOMOTOINYECKE OMy SKENBANCHTHHM DACONOOHEOM, TO NpH-—
PeNOHHAA BUEG XBATDEMMA 3AMEHHTCA E3oMOD]HOR xmarpemaof, a HOTO—
My EXBCOH %(&)m HSMBHATON, »

besycaorro, xxaccon Hradeas — YuTHN EOXOCTATOMHO, WTOOH pas—
xoraars saemerrH 8 K (X). Ommaxo Bepmemcs x pemecrmemmof K-
TEOPEE N DACCMOTDEM BOMECTBOHHHE BOXTODHHe DACCXOGHMS HaX X.
Toraa xxaccu Drafexa - Yuram w‘ H W, D0SBORADT BUNGANTE RXACO

pacozoemnil, opWeHTHpyeM:X B BemecTBexHod K-reopmm. Eoax
W‘(E)-O H wi(E,)-O, 70 EMeeTCH N3oMopfmsm Toma

KO*(X) =~ KO""™(&,E,).

(3n60h & BHEYXNGH COBHATHOA, YT HEBOSMOXHO OXSKOBATH IPRHETHM
000SMAYSHNAM K GHTH NOOJOXOBATONBHHM: KOQ()ooosn‘:aer Ty %0
Tpymy, Wro X KO(X), Ro odosnaverme KO (X) purparur: nprarnes,
veu K o(X).) Bo BCAMOM OXy%ae, 9TOT NaoMopimaM ToMa NO3BOXHET
onpexeaxTs mocxofimue romoromrieoxse mupeparts B KO-reopmx mo
odpasny xxaccoB lirafexs -~ YureM. JXa 9T0r'0 HEOGXOIIIO, KOHEYHO,
SaMeHNYS KBAXpaY CTNHPOXA NOZXORAmeR KOroMOAOTNYeoxof onepamueR
B Bemecrsemioft K-reopmm.

B orarse [1] 1 ompexeasx mexoTopse omepamix

4 0 0
¥ KO (X) —= KO (X).
ONE ONpeXeADTCA Y6pes BHENHHE CTONGHH BOKTOPHHX paccroeEma.
Opw 9TOM OHN DO ONPONQAGHED ABXANTCA MY, TRILIMEATEBHHME I'OMO-

wopimsuamr xomma KO (X) B xomno KO (X).
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¥* KO“(X) —= KO"(X; Z[V/4))

¥* KO“(X; Z[V/4])) — KO™(X; z[i/&]).

ONOXORSTOABNO, MONHO HOOTPORTS AMATDPAMMY

KO™(E,E,) —X— KO™(E,E,; Z[1/A])
v] 1]'
Ko'(x) KO'(X; Z[¥/4])

phE) = ¢ o).
ByneM pacCMATPEDSYS - X8R XApDaXTSpEOTNYOCKEE XXRCC, AHAXOTNY-
suft xmocy Ermpoxg - Yurmm, On o0EPe. r/*ju BOXTOPHEX PRCOROS-

ot x nprEmeer ssavemma 3 KO (X rAL Ox yROBX6TBODEE?
$opuMyze CROERNNA, & NMOMNO

prEen) = pt@rphey,
¥ ONPeNONSH HA KEACCAX CTAOKALHO DRBNBANSHTHMX BOKTODHMX PaCOXO—
omxit, O yRoBEOTBODWET HEXOTODOMY ROZXOXAEEMY YCEORND fociofnoff
rouorounyscxofl NEHBAPEAHTHOCYR. (OXEaxo 9ro YOROBNS YN N6 OTOND
HpooTO, KAX B cXywae xxaccos Hirmfeas — YHrEHN, mooxomaky mocxofi-
NHe TOMOTOINYOCKNE SKBEBANOHTHOCTN WO OGf28HH COXDREATH RX20C
opueETAIEN ?(l) Moxzo mPOPOXNT sPdeRTNEINe PHINCNOHEY, HO-
FoxSyR XEACC p“ 0G0 BOSM 9YOM HBUNCAHO B [3]

Boxzee Toro, MOXHO HANSATHCA, WTO KEACCH p ompese XeHM XAS
KO -opxexryporammux ofepwiecxx pacoxoemd (ow. § 1.8).

Boe sTo xaeT omocod ROXasaTeAboTBA TOro, YTO0 06pasy XBYX
sxemenrop w3 K (X) » rpyme K (X)paanm Ho HaM HymHO TaEKxs
NeT xoxaannars. 9o ABa pasm sxemoETa M8 K o(K) EMEDT OJNE
% vor xe ofpas B KF(K) xorme sTo NefcTBETXEHO Tax. Bor co-
OTReTCTEYXUER PeSYIBTAT.

-
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"l'mm 5.1.Y. Kosmosmmms -
BO —¥ o B0 —= BFZ[Y/4]

POMOTONRA HYAD,

370 YYPepENEHNS OCHYHO HASHBADT I'umore3off Axamca. 810 COBpe-
weHEAR nepedoDMyATPOBXA, B XOTOPOR NOHOXRSYOTOS ZOKAXNSALUNS Ne-y
ROTOPOT'O YTBODXAGHNA, NPNBOXSHHOrO KAX IEIOYe3A B Moef orarie
[2] (om. o, 383). B srou yreepszemmm oroCpamemme, 0GOSHAWSHHOS
CXMBOROM ‘=4, cooTBeTOTByer ROrOMOROTNUSOXOfl OHOPAINK

x — "i"(ac) -,

Buxy xsa OCHOBAHEA NAA BUEBHESHNA Y8xOR IEUIOTeSH. Bo-Dopmx,
ORAS8X00b, UTO NDE 66 BUBONHOHEN MOXHO OHXO ONM BOOTPONTM Npo-
XpecHo padoTareryr GoPMasLHYD TOOPND, O HOMOMMD KoTOpOf nono
Ouxo OH BumECHNTS o0pas romomopluama

Ko(X) — K (X)

5 repomax  K-reopum [4]. Bo-mropux, s ywex xoxasuvers dome
oxadue pesymdTaTd, corzacyrsmecs o 5.1.X. B 1acTHOOTE, ONSKYD-
mxR pesyasrar apupexe: B [2] (cm. o. 183).

HPREZOXEHHE 6.1.2. Kosmosmmma
X —— BO ~Lw 80 —= BF Z[¥/4]

TOMOTONHA HYAD, ebx_:_ X eors xomewmift xosmaexo n'{ = xxa0onfu-
IOEpyOmes oToCpaxenNe NDMMOR OYMasd XBYMOPHMX 3,'g¢_a<:o‘loorml=

9TEX Goxes CXa0MX PeSyXRTAaTOR RAX pas XBaTHR0 XS BAHOZOHNS
odpasa XEBOCNYE8OROTO }—rononoptlsu

or
x, _(S0) — x5 (s)

o TomiooTsd X0 Muoxnrexas 2 (upx i w0 mod8 noxywaerca mommt
orser, xo oxydak n wOmod8 ocoderno mmrepecen). Pesyxnrar o
XAROCHSOOXOM ‘§-romomopixsme B SAXOHWSHROM BENG OXEAYeT N3 TEO-
pesu 5.1.1I, x o6cyxzenny xoropof M cefivac nepexommd. BosmoxHo,
OTONT OTMOTHTB, YTO XAKO AXX KXHCCNISOROrO }%mpqmn HeT
KN OXHOTO ONyCAMKOBAHHOI'O XOKASATOXRCTEA, HOSABEOEMOI'O OT 76X
xxefl, X OCOYRIOHED KOTOPHX M NepexonmM, CHeimEAANCTaM 110 TOOPHE
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tomoTorEf B NDEHINDEe NSBOCPHO, PAO HYXHO NCKATE HO3ABHOMNMO® XO—
XASATOXRCTRO, ONHAKO HEXTO KO CNX IOp He LNONGZAX B3ATH HA C6OA
TRXSXYD SaXaYy HOXPOCHOTO peadopa X OPOPMMNBHER TAKOT'O HOKASA-
POABOTEA,

Teopesa 5.I.1 noxasara DPAEOM 8BTOPOB. ‘
CyTs meza XyTme BOOFO HPOSCHAST AOKASATONROTBO CyMiNBaHa B

padore [150] (om. raxxe [149]. - Mepes.). Yora s70 nORasa-
TeNbCTEO HO CHJIO LOODBMM, OHO OKASAN0 BARAHNG HA NPYTHE NOKA3&-
TEABCTBA Qe XO OBOSI0 NOABAGHMA B NEYATH, K CHSRYOT OTRATH
nommHoe CyA mBANY, KEGX KOTOPOTO HMONH OTOAb TAYGOKOS SHAYOHNO.
B norasareasorss CyAsmBAHA RMOBOABIYOTCOA MOTORH COBDEMEHHOR ax-
redpaEvecxof reoMeTpEM, EO A He OYAYy ONTATBHCA Xaxe KOPDOTKO pac-
CHEASATH O HEX.

Cywmipas mmer, Wro Kspaxem "DepEuM BuSBAX AXKHRHA aared-
parvecEoff reOMOTPEN B XAPAXTEDHCTHRE P B caasx o KsyieHNeM IE-
noTesH Apamoa”. S moxaram, 9YTo 9TO OTHOCKTCA X NOKG3ATOXBOTEHY,
DXAH ROTOPOre OuX N3NoxeH Kexaxemou B [!1[6] X XOTOpO® BAKONNA
OpARADERED [60]. OrEsxo Yy OpeaXsHEeDA HOKASATOABCTBO OrPAHNTN-
BaOTON XOMLIOKCHEM CAYUA€M, T.6, OHO NPOBSXOHO XXX XOMIOSNIXE

BU —¥2:i. BU — BFZ[{/4].

BesycuoBHO, BCOI'RA DOXeSHO PasoGPaTh CHRSAAA G0meS HPOCTOR,XOMD«
¥oxcHuft oxywafl, ONHAKO BH DECKyeTO NOYOPATH Ty caMy® xBofixy, 6C-
AR BO 0COCNETO NOKABATEXLOTBO X HA BONEOTBeHHHR oxyuaRl, |

lopaiM ONyCAMKOBAHERM NOXHHM AORABATOXLCTBOM GMIO BTODO® XO-
xasarexsorso Kemaxena [118]. f mpamexy madpocox ero meroza, or-
POHNTHBIHOS XAA NPOCTOTH KOMIBOKOMHM Oxy4useM. J0OTaTowHO OrpaHd-
warson oxryamEeR, xorma R eors mpocroe wmoxo P- Omusxo Hau x8Xs~
me YX0ONEe HONOXBSOBATE CTeNeEL HPOSTOre WNCAR Ct. Kax yxe roso-
pExock, KBEXESH HOCTPORX OTOCPERSHNO

BGL (oo, Fm) — BU,

NEIEPYDiee N80MOPJESM KOTOMOZOIER ¢ HKOTODHME KOS(IRIEOETAME,
B YACTHOCTX ¢ XosdPmmEeHTaME 'TC._(BF Zt:/q,]). Hocae sTOro, 0O-
PABCHO TOPEN NpenATCTRul, XOCTATOYHO XOKS38TH, WTC KOMIOSEIMEA

BGL (w, F,} — BU ~*Le BU — BFZ[¥/4]
TOMOTONHA EYXD.
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OxASHBAGTOS, WTO AAA 9TOro” XOOTATOTHO XOKASATH I'OMOTONHOOTH
HyZD XOMIO3HITNN

X == BU(n) Xte BU — BFZ[4/],

» xotopot X - xomewiull Eoumsexo, & orodpexemEe { NpelcraBiser
pecoxoerme uax X, OYpYETypHOf rpymoff KOTOpOTO ABEASTCA HO
rpyma U(n), a ropuammsarop N(T) maxcmeamuoro ropa T3 U(n),
(3TOT HOPMAXMSATOD ABAAOTOR IPYNIIOBHM DACHMDORHOM ¢ AXPOM 1 X
daxroprpyunoff, papsoR omumerpaveckof rpyume ) THoxpodree ,
0CXOMBXY TOMOTONHYECKE® IPYyNIH NPOCYDAEOTEA BFZ[i/q]xonem.
JOCTATONHO NOKASATH, YTO KOMIOBHIMA

X — BGL (o, F,) — BU ™= BU —= BFZ[/q]

POMOTONHA Wy, eca® X eors Komeumuft nomxosmzexc B BGL(w,F )
A B »TOM MOXHO YOeXATHCH NIPH IOMOWX CTAKNAPTHMX I'OMOTOIHUSOREX
pacoyxuenzi. Jeforsrremsso, mocxomxy GL (e, F q)eou obsexuHe~
HN KOHOVHMX NONTPYyIN f’ﬂGL(m,F‘.), MOXEO OWE?ATE, YTO X mpode~
reer xonewmue moxxomnmexcs » B[, rze [’ npoderaer mce raxwe
XoRewnye Doxrpyumi. CorxacHo reopese Arex [17, 20]. adoe raxos
0TOdpaxeHHe

X er 8U

KHIYUNPOBAHO HEXOTOPYM EMPTYAABHIM UpeXcrTaBXeHNeM ol rpymm [,
Jazee, OOrABCHO TEOpHN HpOXCTABNSHMR, oC mBAfercs Z-ammefinof
XoMOEHanEeR mpexcTaBHEHEE F. HREYIHPOBAHEHX OHOME DRUME KOMBE-
NOKCHNMM NPeNCTABAGHEAMN NOXCPYyNm rpymmi [. Saawmr, Zocraroumo
PACOMOTPETS KOMIOSHITNE

X — B[ £« BU(n) X

Y4

BU —BFZ[/q].
Ho mmxymwpoBaHEOe OpeRCTaBISHNE ff PasEEreeTCA B KOMUOSKIND

[ ——= N(T) < U(n).

Hame yypepxxenme MoxasaHo.

Ho nxa paccaoeHmft co orpyxrypuofl rpymiof T xoxasupaeaft
faxr cnpapexzws BEMAY mpenxomerms 5.1.2, M OXA3HBAGTCA, WTO
KOHCTPYRIUMS, NCHOAB30OBAHRAL MHOD B [2] AXg XOEKA3SETEXRCTEA 970TO
TPeXIOACNEHEA, XOCTATOMHO 6CTOCTPSHHA N TONETCA TaxXxs X AXA pac-

17-1 \
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cxoemu®t 00 orpyrrypsof rpymuof-N(T). 9ro samswanwe samepmase~-
HAGPOCOX NOKABATOALOTEA, NO Kpafief MOpe XAX ROMIXSKOHOTO OXyYef '

B padore [116] Kemazer pascEpaer raxme x Bemeorsemufl oxyusf,:
TefoTENTOXSHO, SQMSUAHNA N3 DOOZGNHEro ACBAIA NPNMONIMA R STOMY
CXySaD B CASTEA NeweHeHHOM ENze, Ho xmmefmyn rpymny GrL(eo, F )
CXeXYeT BAMOHNTE ODPTOTORaXAHOR rpymmoff, a 970, 0e8YCIOBHO, NSMERA~-
oT XORASATEALCTBO KOrOMOIOTNYSOXOR BXBEBAXSHTHOCTN,

MMeHHO B 9YOM ROHTOXOTS KBNXXOH NpEmSX X OBOOMY BATHOXSHND
K-rpym xxe xonmewmmx moxeft, BefoTBEETOXBHO, 0YOODAROHNS \I"’npo-
crparcrea BU coorsercrayer orodpazemsn mpocrpenorea BGL(eo, P’)“ :
OUYINpOBAEHOKY aBrosoplusmom Tpodemryce X = XY, Hovrory mow- !
BOSEIA

BGL (e, F, ) —= BGL(w,F,)— BU ¥~ BU

romor ma myan. Ompenexine F(¥V-{) rax oxof oroopazemns
BU =i gy,

EpeBpameRHOro B pacoxosiNs, Tor'ia MR DOAYINM OTOCDAROENS

BGL(e0,F,) ~— F(¥¥-1),
¥ Kewaxen [I19] momasaa, Wto OHO BIZETOX FOMONOTNSOXOR OXNNDA-:
ESETHOOTED, T.8, YO

(BGL(w,F, )" = E(¥¥-1),
Ho ToMoromrecxxe rpymmi mpocrpasorsa F(W ¥-1)xssecrmi. Hosrosy
MIHCIOEM Iy

%, (BGL(e, F, )",

v.e. K 0([;:&)'

B saxxnyerEe O0pATEMOR X XOXASATOXLCTEY Fexxepa w Toreaxda

[33]. Omo ocnomumserca ma rToM, wro Ky smeageros mysem wxemow.
HexoTOpoR 0000MeRHOR ¥eopuN XoroMoXorm. Jis »Toro, XOHOWHO, He-
00XOMM0 NPONNTEPOBATH COOTBOTCTEYDNME DesyXbTar X3 T6ODNN decko«
EeTHOKPATHHX NPOOYPRHOTS Detexs, N8 [39, 40] xmGo xaxoro-Emdyxs
XEyToro NOTOUHEEA. M 970 HON30OXHO — B8 ITOM OCHOBEKO PROCYRES~
xue, Opexreopesn 4.1.2 noxasusaer, ¥ro oTOSpemsHRe

K, (BG) —= K (BN)



HBARSTCH PACHOILIAOMEM MOEOMODJMSMOM N UpAMOe oxaraemos, (0 co=
CTOATOXBHOCTE STOr0 PACCYRESHNA OM. ri. 4.) Bmeocre ¢ JaxroM, uTO
ppoorpanorso BG ammpoxcmarpyer BU waw BO, x eme mexoropsnm
DORPOCHOCTAME 9TO HOSBOAXST CBECTH XORRSATONRCTBO I'EIOTOSH ARAM-
o8 K OXYSAD PEOCXOOHNS 00 OTPYRTYypof rpymof N=N(T), a » eron
0XY980 M DOOTYTIACM TAR X6, XAK B 000YXAAPEOMOS XOKASATOABOTBO
KexaxoHa,

Ha 9ToM & SaXaHWNMAD 0BOR 0GS0D ACRASTOXRCTS IENOTESH AXaM-
ca.



Tanpa 6

YACTHN CIVUAR CIRKTPOB ANA K-TROPMA; .
TROPEMH AJIAMCA - HPVIUIM H MANCEHA - CH¥ITA - TOPHXPBA

56,1, Boezenpe

Opexe Boero BONOMHEM {[yHRTOP £ H3 RaT6ropEE ONOXTPOB B
RATOrOpND DPOCTPARHOTB, HOCTPOSHHER B ra.I, CooTosnme HAEMX Spa-
HEl ¢ HeM M MOX6M NDOBOPETE, PAOOMATIEBAA CIOXYDUFE WOTHDS TNIA
npodzeM,

() Mweer i nammos mpoorpascrso X mam G2° X mzn mexoropo-
ro cuexrpa X ? Hmoar oxosaMu, smameros xx X GecromewHoxpeTmiM
NPOCTPAHOTBOM HETOXLT

(6) Bom X mewer zry SI°X, ro emmmcrTper xm raxoR cmexrp
X 7 Vmom cxobaME, ecxE X o0xanaer CTpyETYpoRt GeoXOHeUHOXpaT-
HOT'O MpOOYDAHOTEA NOTeZb, TO SNHHCTBOHHA XM 9%a OTPYETYpe?

(c) ycrs xams xsa cmexrpa X -x Y = orolpessmwe  4:
827X —= 2"Y Moxio xx mpemcraBuTh ¢ » pae §3%¢ xax mexoro-
poro §: X =Y 7 Jmom caomaum, seanercs xx { OecromewHOKpaTHIM
DeTAOEHM OTOSpaxeHEeM (XIS XAHENX CTPYRTYP 06OR(OHOWHOKPATHHX Hpo™
CTPAHCTB HOTeXB)?

(d) Bexx » mpoczeme (C) orodpaxerxe §: X =Y, zaxce, wro
%4 =4, cymecrEyer, 10 GMMECTBOHHO XX OHO?

OrHooNTOXRHO mpoONeMu (CU) MH MOXSM CKA38TH, YTO 3XecCh XOXA
OGCTOAT XOCTATOYHO YAOBNSTBOPNTONLHO, K YK N6 nepmuft rox. He-
N3BOCTHO RAKEX-HECY)h RETEPEOHHX NTEMODOB HPOCTPAHCTB, OTHOON~
TOXLHO KOTOPHX PHOXABHBAXOOh OH UPSITIONGXCHN®, WTO OHN NBAMDTOS
000XOHO THOKDATHHEME NPOCTPAHCTBAME NeTeXb, HO XOTOPW® He ORAE-
XECHL OH JOMH. :

Yro xacaercs npodzen (B), (c) x (d), ro sxecr xean odorome
HEYZOBISTBODNTEXIHO; Y HAC HOT XOPORETC OOMEro MOTOXA PODEHRS
TaxRX mpoSieM. OHAXO NMOGTCS PAX WNETOPECHMX B HOZSSHMX DPOSyXh—
?4TOD, OTHOCAWAXCK X HOKOTOPHM WACTHHM CXYWSAM, ¥ NMOHHO OBN GO-
CTABAT CONOJXAHNE 97O raABM. !
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BOBMORHO, MHe OXSIYeT OCBACHETH MOG 3aMEUAHE® 00 OTOYTOPENM
o0mEX MOTOROB. B odemx mpoSazemax (d) m (C) rpedyeros moorpowrs
orodpazeine §: X ~ Y. (Jixa pewemms mpoodesst emiHOTRORHOCTH
(b) Baxo mo roworomrecxoR srmmpamenmmocrr 62 X = G3°Y
HOOTPOHTH OKBEBAXSHTHOOTH omexTpoB €: X —~Y.) Ipodxema (d)
eme XyXe, TAK KAX YaM Tpedyercd OTPOMTH rowMoTommn, KoHewso, B
OPHHIMNNG HO HOKXDYSHA BOSMOXHOOTB HOCTPOOHRA GOCROHOUHOKpATHMX
IeTAOBHX OTOCDAROHNR NPH IOMOWM MAMMH, ONHMCAHMMX B rx. 2, ORHaNO.
AAA STOTO B NOMOXHEHHE K MAEMHAM TPAGYETOR B 0OOTBETOTBYDWSE
TOIIEBO -~ MANPAMEP, OTOCPAXBHHG® ONHOA NEPMyTATEBHOR KATErOpEN.
P IPJTYD, COTXACOBANHO® OO BOOME DACOMATPEBAGMEME CTPYKTYpaME.
970 - NOKMIINTOXBHO BHCOROOKTAHOBO® TopmYee. EBWTAfCh B STOM Ha-
DPABISHEE, MOXHO X08-uero NOOTHYS,H Paxofl HOXXOX NCHOMLSOBAXCH
8 HOROTOPHX HOEABHHX padorax. Hampemep, MOXHO BBATH KaTeropun,

» XOTOPoR OReKTEME ABAADTOS KoHOWHWe Moxeorea {4, 2,...,n},
% MODJUaMAME ~ MX ABFOMOD]E3MH; MOXHO, faXee, HOCTABHTE B COOT—
BOTCTBHG RAXROMY XOHOUHOMY MHOZEOTPY oBodommift R-woxyms, mo-
POXTOHHMA STHM MHONGCTBOM. HXH eme MOXHO PAOCMOTPOTS RATEIOpED,
B XOTODOR OCBEKTM — KOHOWHOMEDHHE® BOKTODHME MDOOTDAHOTBA HAK Ko-
wowmnad Homem 3’ 8 MOppNSMI ~ MX aBTOMODEHOMN; MOTOM MOXHO NO-

OTaBEYE B GOOTBOTOTBHE KAXAOMY BOKTOPHOMY NPOCTPAEOTBY COOTBOT-
OTEyNEE® HONCTHAANNES MHOXeCTBO. Taxoro posa KOHOTPYKIHK YROOHH
TeM, YTO B OEXY OBoef axreCpaNYeOKOf WPHPOMNM OHE BADY Orolpaxe-—
NEE, XOTODH® NOIXO KOHTPOZWPOBATSH,TONOJOrE HMEDT OCHRHOBOHEE Ma~
SHBATH KOMOTDYXIINE STOI'0 TENA XMCKPOTHHME MORONAMH; YHTATOAD MO-—
zer osuaxomnrsos o mwne B [99], rx. ¥I, § 5, x ra. YH.

OmHaRo €0Yh MHOT'O OTOOPAXOHER,B CYLeCTBOBAHE® KOTODHX XOYeT-
Of PODHTS X EOTOpME JIefOTBHTENBHO CYMECTBYDT, HO Ne MOryT OHYD
noxydeHH TaxmM odpasoM. Cefiuac A NmpEReAy HpHMeD; § CO3HAD, WTO
B HOROTOPOM OTHOWMEHWE OH CHOPeH, HO ECTODEYECKE OH ONOOOUCTBOBAR
PasSBETED H3AATAGMHX MeTONOB,

QyHKTOD “BHOmHAR aAreCpA" OTHOCKT EARNOMY BORTODHOMY HPOCT-
pancrey V Baxm moxem memeoremmmx wxcex R axrespy A(V). Ox’
OTHOCNT TAKES EAXNOMY BORECTBOHHOMY BGXTOPHOMY pacoxoermw &
man X sexropros pacczoerwe A(L); mpu sToM mMerTOM REHOHE-
Yecxxe xsomopiusmny

Al e q) SAERISAD,
A = 2.

-~
w
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A: BO, — BO, Z[¥2].

Yorexnoos OH moKasaTh, YTo 970 .0TroSpamerNe HBAAGTCH GOCKO~-
HEWHOXPATHHM DO TASBHM. JlefloTBRTEXLHO, Pa3Be "BHemHAS aredpa”
ne ecrs yydmult m3 BeceX §yHKTOpOB, HpeBpamanIEX CAOXGHHE B YMHO-
zomue (cu, § 1.8, 5.1)7 Ho Hama Mammua ymopHo TBepXET, HWrO
orOY JyuRTOp AXA Hee He NMOXXQNHT WXE o Kpaefinefl Mepe 4ro ero
HeBOSIMOXHO UPeBPATETh B OoTO0pAReNHe CHOXTPOB, OTBOYANGES I'eOMOT-
TEYECKOMy COXeDMAHND B8184YH.

Ha 9v0, ORHAXO, MOXHO BO3DASETH, WTYO HANN TPYRHOOTE BO3HE-
EADT WS-88 HANGXNH HA MANWNY, XoTopad HO OpEpone oBoefl WpHECHO-—
codaeHa X HPeOROXOHED TPyAHoCTeR caMoro odmero xapaxrepa; BO3S-
MOXHO, OHNO OM XyWDe NOXOXETHCS HA GXATONPMATANG 00CTOATO XHOT-
Ba, BOSHEERANSE® B EHTODECYNGMX HAC HACTHHX CXYUaAX. (Nosme &
HOMEOTO ONAKY O TOM, KAKHe YACTHHO CXYy4aH SNeCh MOryT Hpexcra-
BETLOS N DOYSMY OHE MOTYT Hac SaEHTeDeCOBaTH.) [IpaxTWieckE 970
RPOAXOXCHNG CBOIMTOS K CXOJyDNOMY: BHSOBETS KOHCYXbTAHTA 5O

CTApOMOXHOR TEODWE TOMOTOIMR, NOKAXNT® My OMeXTIM X K Y »
DOOPOCHTe 6r0 UOCTPOHTH CTAPOMOEHHME IOMOTONMYECKHME MeTONAMN
mopdmsu w3 X B Y, D0OOGGmAB pACCUATATEON © HIM KAK 28 TA-
xexyn {msmdeckym -padory. B meficTBEN 9Yy OTpaTerHD My YBENNM B
caoxymmem § 6.2, TRe peus EzeT. o TeOopeMe Amamca ~ lpuxEu; era
TeOpeMa B CBOGM UACTHOM CAy4ae pemaet OPoSAeMY (5).

QmieRo CTpETerHA "aNGAZANEE K TEOPNE IroMoToIEf" NHOTAA Ha-
TMIXEBAOTCH HR NpoOEOMy OOMEHEA; OCpamEsNch K KOHCYXBTAHTY HO
CTapOMORHOR TeODEE I'OMOTOHAS, BN XOXNHM HPONEMOHOTDNPOBATE €KY
o6a cuexrpa. Eci® Bd mpocTo 8aABETe eMy: "Hmeerca cnexTp Mamm-
Bof BupadoTKN, TO OH, OKOpeeé BCero, PemNT, YTO 9TA TBaph JAAS
HOro HecsexodEa. B »TOM MOXHO JUPeRHYTY cosparexef pmEH
("Crexafive namy JepHHe AMER wTh :rpoapamee!") Ao no—moeMy ®TO-
Oux0 Ou HOCHpABOZABO. JOCTORHEE MANEHOCTPORTONM HOXMM ESXBHRA
HPOE3BOOTX GOCKOHOUHOS YHOXO XHBAPEAHTOB, OTPAXAXNNX OSCKOHEYHO-
XPATHYD NOTXBEYD OTPYRTYDY » G6OXOHSYHOXDATHHX NPOCTPAHCTBAX De—
TeXD, HANDAMED, OHE CTPOMATCA K TOMY, YTO0H mOYTN BCAEAR TUODHA,
POXOMBHXOBRNNAZ NMH K HCNOXRSOBAHAD B PHYHCNSHNSX, OHIA CHEOXEEHA
omsparmmm Jaftepa —- lamofe x Tpancdepom. H HECOMHOEHO, X8XO Cho-
DEAXECTa DO TEOPHE IOMOTONEA - BHACHATDH, XOCTATOYHO Xi STEX “mep-
BNVHHX" NHBAPHAHTOB QXH PENEHRS NOCTABIGHHOA 3amavM; M €CXR RX
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HEZOCYETOUHO, ¥R 6r0 3a607T& ONPORENXTH, RAKHe TPECYDTCH BTOPHY-
mye YRacH.

Tlo-BruEMoMy, HAEGOXE® HOXSSHHM H3 MMONEEXCHA NIBAPBAHTOB AB-—
_ xAeTCA rpancdep. B wacrrocTH, B § 6.3 My Wamoxms reopemy Maxce-
ma, Cnsfira x Topuxepa, XoTopag B YAOTHOM cxyuse pemae? mpolxem
(¢)'x (d); osa yrpepxmas?, WTo XoTE B oOmeM OXyIae JOXOEEE Oyme-
OTBOBAHEA TpaHcHepa O ONPONOXORHHME OBOROTEAMN TONRXO HEOOXOXHMO
XA NOXYUeHHR DOMEHHSA, B HOKOTOPOM YAOTHOM OXYI8e OHO TAKXS H JO-
oraTogHO, OoraapHAA 780TH 9TOR I'NABH DOCRANIGHA PHEMATONLHOMY W3-
Y6HED OCHOBHHX ENefl €6 XoxazaTexhorpa. fl XoYy HUPeAyUPEXETH TATA-
ToNA, 4TO B 9TOR WACTHE EBAOXEHMe CYXeT HOCKONLKO 60ABe MeTa R3H-
POPEHHLM, YeM B NDOIHEYMAX YACTAX STOR KHEI'N, TX YTO,MOXST OHTH,
68 OTORT NPOHYOTHTS.

6,2 MO8 B

Sra TeopeMAa B HOXOTODOM UACTHOM OXAydae DemaeT NPoOXeMy #®)
xs § 6.1, Ora opamumpaer "HeWSBEOTHMR" OWEXTD X o mexoropi
*OTARNADPTHEM" ONGKTPOM; XAR ONHCAREA NOCNSXNHETo MH WNOXIM MeYOX
*yGuBARRA" TOMOTOMIY6CKAX IPymI. Ml JmGoTo onexaaY OymECTEYOr
onexrp Y(r,...,c0), onadxeHHuft oroSpaxenEeM (n,.,0)=Y

X X8paxTOpEIyMRACA OXeAYDIEME ABYMA CBOROTBAMM:

(¢) "‘,,(Y(ﬂum.”)) =0 mpx t<n;
(4{) mumEponamios orodpaxernue

®, (Y(n,.., ) — (Y)

apagerca xsomophusmoM mpa ‘L 3 rv.
Bosswem, Eanpumep, B Kavectne Y cmextp KO, mpexcranzan-
KR RAACONYEOKYD DEPHOJNYSCKYD BOmeOTBOERYD K-reopan, m moao-
s $30 = KO(2,..,00)Cnerzp $50 npexoranxsmer "omioorssiyn
pemecTBOHHYD K-teopsm”, a §2°680 ecrs H-mpoorpanorso
BSOo » M Oynew raxxe o60sRavaTh Ham omextp vepes 680, wror
Od OTXNUNTSH 6I'0 OT 6I'0 POSMOXHKX XOEKYPeHTOB,.

TEOPEMA 6.2.1 ([14]). Oyors fo = Bexoropoe mpocroe wHCXo N
X - caasmift omexrp. NpesiooxuM, 4ro SAZERA TOMOTOMNYSCKAS
PRERBAXBHTHOCTS NPOCTPAHCTB

"X = BSO0Z

'’
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xafmo ’1.

Saeos BSOZ e0Th xmnaam npocrpercrea BSO(om.
ra. 3), x auaxonm& 0o0CTOE? XoXOo AXA omexTpoB. Teopema morasu-
BAGT, Y20 CTPYRTYPa GOCKOHEUHOKPATHOrO NPOCTPEHCTEA NOTOXL HA
BSOZ, y» IO CYWOOYEY, SfMHCTBOHNA

Hna: TCA AHAXQTHYHAA TEOpeMa, B KOTOPORl NOKAJMSANMA 3aMOHEHE
Goaee puepTNUHOR onepexuei I;xomeuu (870 momaTEe WETATEM: MO-
xer Rafirh B [ISOJ HER 46 ). Teopema oorTaercs BepHOR ® mpm aa-o
wene rpymm SO rpymog SU; samena rpynmi SO rpymot O Boamox~
HA ..U UPH HeSeTHOM 0. Jaa rpymmu O x P = 2, 8 TaKxe naq
rpyams U = andoro £ Teopema B TOM Buie, RaK OHa 8160k Cop-
MyXEpoBans, HOBGDHA, HO 66 MOXHO CROAATH BSDHOR nsHoft HeGOXBmMOTO
yorxenns yozomuR; GOXe® W6M KOCTATOWHO HPEINOZATATH, WIO NAHHAM .
TOMOTONNYOCKAA PEBMBANGHTHOOTH ABIAGTOR 9xEWBasenTHocTsw H-mpo-:.
PTPAECYB, HAUpPNMOD, YTO EMMeerck H-sxewBameHTHOOTH "

R7X = BU,Z

IRMEP 6.2.2. Becxonewroxpatise mpoorparcrea nerexs BSOg
X BSO (oM. §.1.8) OTAHORATCA SKBHEGSHTHMMH RAK deoxoaetmo-
XpaTHHS npoorpcuom novexs NOCAO NOXAXNSAUEN DO JDGOMY MPOOTOMY -
Pi APyrOMm 0X0BGMN, OOOTBETCTEYNWENO ODEKTM bs0, x bso0
OTSHOBATCH OKBEBAXSHTHHMN NOOXO XOKAXEIAINN MO mé oy npoo'ro:qp‘

SAMEYARYE 6,2.3. Casmx OmexTpH ‘50. X téo‘m SKBEBAXOHTING «
ma cawom xexe xaxe mpoorpamcrse BSOg x BSO HO DKBNBANOHTHM
sax H-mpocrparcrea. 3ro moxasupaer, \u'o Bos o2a cyera BORPYT
AOKAXMIAIEE RORCTRRTEIBHO HEOOXOREME,

fl BaMeYy XORA3aTEXROTBO 3amesaims 6.2.3, Hycrs mamo H-oro-
dpaxsEre f: BSO."’BSOO. PacCMOTPHEM MHXYINPOBAHHME OTOOpaxs-
HRA TOMOTONNYECREX IPyIH

$,: ®,(BSO) — x,(BS0),
$.: %,(BSO) —= =,(BSO).

Dcu. raxze nepesexemryn ma pyccmst ssux wury [148]. -
Opuu. nepes.
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ORY ABNADTCA YMHOXOMEAME HA NOXHE YHCIA, CKAXEM N K MLCOOTBET
OTBOHHO, H 6CINH M JMXCEDOBGHHO, TO ONHOSHAUHO ONPENEEOH BHYOT
mmod {2. 3r0T BuYeT MOXHO HARTH, HCCZDNOBAB RAROG-HEGYNS XO-
orymioe H-oropaxemwe ¢ mpapEmbr( sRavenmeM IL; EampmMep,
ec N = 4, TO MOXHO B3ATH OTOOpAXeHEE

p% BSO, —= BSOZ[1/5]

(cu. [3]) = noxywmrs, wro m = ¥ mod {2Jixa romoromrveckoft sxeu-
BANeHTHOCTH OGASATENBHO M= +i, ¥ NOTOMy He CymeOoTByeT H-»ax-,-
BHBAJNEHTHOCTH ¢ Nn={, Cryuait n=-{ MoxHO CBEOTH X CJydap M =

+1, orowmoHoBaB nepeoe orodpaxenme o arinonop{!nsuonQ"(-I) odxac-
TH ONpPOJIONOHHMA RJIHM OCXACTH SHAYGHHRE,

IIPMMEP 6.2.4. Tpocrpancrea F/PL (aax F/Top) x BO oramo-
BATCA BKBUBAJOHTHEME OSCKOHEYHORDATHMME IDOCTDAHCTBAME NeTeXb
HOCTe JOKAMHAAINN NO JNGOMY HEYOTHOMY 0.

Ha camoM nieZe 5TH NPOCTDAHCTBA OAMH SRYADTOR GeCKOHGTHOKDAT-
HHMME NPOCTPEHCTBAMY NeTeXh, RaR Xorasaxe Bormmer m forr [39, 4(3
(oM. § 1.8); To, ¥TO mOCHE JOKANNSANEE L0 RETETHOMY P OHK CTa-
HOBATCA TOMOTONFYECKE DKBHBANCATHHME KAK_TONOJOTHYECKEe IPOCT~
percTEa, Xokasax Cymmman ([150], c. 24)D,

Tenmeps A Hamedy RORA38TEXLCTBO TeopeMu 6.2.1, Hycts X -
"nemapecrmill” omextp, 8 Y - "crampaprmuft” cmexrp 6807 )
¢ EOTODHM HANO CDABENTH cnextp X . Iepmuft OCHOBHOR Bar COCTORT
» mposepxe Toro, wro xoromoxore H*(X;Z/) cnexrpa X (c mosd-
gumueETaMA N0 MOXYID ) H3oMcpEM kak A -Momyau (rEe A eoms
amredpa CTEHpOAA IO MOy p) TOMYy, YeMy OHM JNOXXHH CHYh X30--
mopyHH; Hampumep, map= 2 OHE NOXEHN OuTH H3OMODIHE

H*(Y;Z/2) = A[A(Sq", S¢°).

Vizes 5Tof MpOBEPKE COCTORT B TOM, YTO IOMOTONEYeCKEE TIPYINN
cnexrpa X ompefieiANTCH HIBECTHHMFA HaM TOMOTONEIOCEHME IPYIIAM
npocTpancTEa 63 X ¥ UTO MOXHO TAKKE NOXJYETH ROCTATOVHYD K-
formemm o  f-mmBapEanTax cmextpe X.

I)Amcypamoe JORA3ATENLOTRO EMEeTYCA B xmxre[IGGj. pycexal
nepeBoOX KOTOPOf IOTOBHTCA B BSJATOXBCTRE "Mwp". — [pEM. mepes.
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KoroMoaorr4eCkue BHYECIGHMA NO3BOJANT HCCJIEKOBATDH CHOKTDAIb-
HYD IOCRENOBATEXBHOCTH AXAMcA

Bt (H(Y; Zp), K (X Zp) = [X, Y],

xsomopdusy  A-monymett
H*(Y;Z/p)= H*(X; Z/p)

MOXHO DACCMATPEEATH RaK HeKoTODuft oiemenr 6 us Ecc't
Bropoft ocHoenoft mar coCTomT B JNORA38TENLCTBE TOTO, UTO

rpyma
Bt (H (Y2, H'(X: Z/p)

‘rpEsEaMmsHA OpE t -4 = -1. Orcmpa crexyer, uro axemeur O mpwman-
xexwr AXpy Bcex juddepeHrmaxos. STOT mar, KOHEWHO, B OCHOBHOM
3aKNOYAETCA B BHUNCJOHHE; €rv MOXHO clenaTh §oXee KOHIENTyalb-
HHM, HNOCTDOEB CTPYKTYPHYD TEODHD MOAyJXell HaXl MANOHERWMM ION&J-
redpami axreSpH CTHHpORA

‘Tpermit oCHOBHO}t mar cocTORT B WPOONONEHEHM TPyAHOCTER, CBA-
BEHENX CO OXOIMMOCTED CHeKTDaXbHOR HocrenoBaTeIBHOCTH Anamca,
u6o Ham cxayuzalt, XoEeuHo, alCOJNTHO BHHafAeT u3 Tof odmecTn, rie
padoTapT XOpOmo M3BOCTHHE NOCTATOMHHE YCJIOBUA CXONMMOCTH CHOKT-—
paxBHOfl MOCTeROBATENBHOCTH Amamca. Ommaxo BCe Xe yRaeTCs XOKa-
sars, 4YTO nsouopq)nau § wrgymmpyercs HEROTOPHM OTOGpaReHEEM
CIeKTPOB f: ~Y. IorasarerscTBo CYmeCTBOHHHM 00pa3oM HCIOAb—
syer Tor arT, Wro HaM H3BeCTHO NOCTATOTHO MHOT'O SHIOMOPHE3MOB
craunapruoro cnexrpa Y. Noorpoms orodpeserme §, yme HeTpymo
NOXA38THh, YTO OHO ABEASTCH SKBHBAICHTHOCTHD.

OTEM 3aBeEAETCH M3NOXSHMe CXOMH JOKA3aTeNbCTBA,

6,3, Te Mancena, Cusra # TopHxsma

STa TeopeMa B HeKOTODOM YaCTHOM Ciydse pemaer mpodremd (C)

u () m § 6.1. A REmy ¢ "IroGaMEHOTO" BAPHAHTA TEODeMH, KOTO-
puRt caMm 1o cede Xexwrca Ha Tpu vacTtH, 6.3.1 - 6.3.3. lloTom &
OCBACHD, UTO EMEDTCA TAKEe p-xomm.mﬁ" | p-nommﬁ" BapHABE~
TH 9TOR TEeopeMd W UTO STE BE&PHAHTH, CyXydy® Coxee IPOCTHME H 3Xe-
MeHTADHHMA, 3aCAYXHBADT TOTO, YTOOH MOKA34TH MX B IEPEyD OYepem:;
OHE CPODMyTHPOBOHH H¥Xe B BEme mpexmnoxeHmit 6.3.4 - 6.3.9 ¥ co-
OPOBOXZADTCA KPETKEM OCCYKICHNeM. 3aTeM A NONNTAPCH NOKA3aTh, B
YeM DOMB3a OT ITHX Pe3yALTATOB, Ha IpEMepe HeKOTOPHX CIencTBHA,

S
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KOTOPHé HOAyuUMME B3 HuX Mancen, CHafir m Topaxes. B 3arunvyeHEe A
CRAXY HECKONBKO CJOB O NOKa3aTeNsCTBaX.
Ho cHauaja NOCMOTDUM Ha QOPMYJIMPOBKH.

TEOPBMA 6.3.1. Bom X Y- 7exue cmagmue cmextpm, uro
RTX =BsSO, RTY =BSO,
TO_OTodpaxeHue
R*XY] — [R7X,.27Y]

MHBOKTHBHO.

3necs [X,Y] €CTh MHORECTBO I'OMOTOIMYECKEX RAACCOB Mopdma-—
MoB B RaTerdpms crexrpos, a &2 X,52 Y |ecrs mmoxecrso romoro—
IMYeCKMX KIacCOB OTOCpAaxeHEH B KaTeropW® NPOCTPAaECTB. OueRmmNo,
4TO 9Ta TEOpeMa pemaeT (B CBoeM WACTHOM cxyuae) mpodxemy (d) ws
§ 6,I; orBeT COCTOHT B TOM, Yr0 OTOGDAXEHE® NPOCTDAHCTB

R7X —+S2”Y nonycraer He Goee ONHOro GECKOHOUHOKDATHOTO paC:
neTAMBAHEA.

TEOPEMA 6.3,2. Ecn X Y — raxWe cnasuue cmexrpm, ¥ro
Q"X =BSO, R7Y =BS0,
TO CJASKYNIME YCJOBHA, HEBIOXeHHNEe HE 0TOJpAXOHHS
. $: QX — Q7Y,

9KBHBAJNIGHTHH :

03 -4
(1) roMoromryeckzli Riacc OTOOEM{' zexzt 3 [Im G2 ;
(44) { ects H-orToSpexemme, ® ecrecTBeHHOE IpEoODE30OBAHNE

£, W, Q7X] — W, R7Y]
KOMMYYHpPyeT ¢ TpascfepaMu, oTBeYalIMMA HAKDHTRAM

B(Z/p*) —= B(Z/p*"*)

(rxe P Ipoderaer BCe MPOCTHE WHCEA, 8 “L — NOJHe YHCIR o, 1,
2, ...). .

Cremem c\swanom:y. YTOOH OCMHCJRTH MOCNEHHEe UPeANOXEHNO.
Ipdoe Haxpupapmee oToGpexeHEe (CBASHOrO DPOCTPRHCTBA B CBA3HOE
IPOCTPAHCTBO) MHIYIEDYeT Ha (yHIaMeRTaiBEHX Ppyumnax MosoMopdwas;
UPUMEHUTEIBHO X ;-uonmy-rouy BUlE HAKPHTED 3TO NiseT MOHOMODIm3M
Z/p‘ ~ Z/p""".B rpyme. 'Z/p“‘ EMeeTCA MANb OXHA MOXATPYNIS,

8-
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wsowoptngs rpyme Z / P, B, BEAB COOTBOTOTEYIMEe HAKPHTHe HaX
B(Z/p )8l MOXyTHM "BNOAHO ONDEXeNSHHOS" HAKDHTHe

B(Z/p*) —= B(Z/p"*").

Ilo ycnoBmo Hamef TeopemH
W, 2°X] = [w, BS0] = kS0 (w),
[W,27Y] = [w, BSO] = KSO(W),

TaK 9T0 WEXYIHPOBAHHO® OTOGDEXOHEE {/* MOXHO TDAKTOBATH KA4K KO-
T'OMOJOTHYSOKYD ONePamRm

4,: KSO(W) —= KSOW).

Ecxm zf eors H-orodpaxenme, ro onepama 4, enmuTHEEA; B HameM
Xe YTBOPRIOHFH TPesyeTca, 4ToCH OHA TAKXe KOMMYTHDOB&NA C TpAH—
cfepoM. Mme mpenoraBiafeTcs, uTO EMLmRAmED (i) =¥ (i{) nocxe
I'X. 4 MOXHO CUMTATE OYeBHEHOIl.

Teopema 6.3.2 pemaeT (B cBOGM YACTHOM cayduae) mpodxemy (C)
¥3 § 6.1; oEa mAeT NPAKTEYeCKN NpHMEHEMHE CIOCOG ySHATH, ABIAST-.
Cq JE NaHA0e 0TOCpaxeHWe (OCKOHOYHOKPATHHM 6 TNOEHM.

TEOPEMA 6.3.3.(ct) Ecaw X. x Y - Tarue cBAsEMe CHEXTDH, ITO
R”X =50, RTY = B0,

X, Y] =o.

($) Eomt X x Y - Taxwe cpasHue cmexTiH, uTo0
Q"X « Spin, £27Y = BSO,

x,Y]=0.

BEcTecTBOHHO IOXYIATH TAKOr'0 POZA De3yibTATH, OTTAJREBAACH OT
reopeM 6.3.1, 6.3.2 ¥ mHTEpeCyAch COOTBOTCTBYDUMME peSy/bTaTaMH
o rpeyzposaEoft Tpymmel’ &,Y] . PesyxsTaTH, nomolHHEe Teope-
wpe 6.3,3, .MOXHO HCHOXE30BaTh B CTAHEADTHHX PACCYXNEHEAX C TOUHH-

nCnex'rp X ¢ R"X =BSO(xar » 6.3.2) # onestp X ¢ %X =
= SO (rar B 6.3.3) nomyuanTCH ONEE ¥3 APYTOTO CHEUIOM
rpany#poerd. - Ilpma. nepes.
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ME NOCAEROBATOXLHOCTAME JXA NOEASATENROYBA GXMHCTBOHHOCTH 0TOGpar
XeHE CNORTDOH, .

Copepenuwsy aHANOTE TeopeM 6.3.I, 6.3.2, B KOTOLHX EMOOTO
rpyu SO gerypupyer rpyma 'S,,U’ M TO Xe CaMO8 OTHOONYCH K
6.3.3. Jxs mpocroTH B odJORTHEHOCTE A BuOpeX "ri00&IBHNE” BapN-
aHTH STEX TEODEM, 7.8, BaDEAHTH "Hax Z", HO ecTH eme 'P—xo—
RANBHER" X 'p-enom:ni' HX BaPHAHTH, N HA CAMOM XeXxe Xyyme B nep-
ByD OvYepeXb NOKASHBATH MMGHHO MX.

Bee Teopemu BOCXoRsT X Maxcemy, Cefiry x Topmxssy [86, 7).
Omiako 8TH ABTOPH COCPeRXOTOYEBANT OBOS BHEMAHHE Ha p-—xommon
.| P-—no:mou oNyYaAx B ymepd IAoCaNBHEOMY CIydap; KPOM® TOro, ¥
AEX HeT aBHO# QopuyampoERm Teopemu 6.3.3, xors EX MOTOAH IR0
TO3BOJANT OKA3ATH €e N4 BCeX NPOCTHX {0, Kpowe P= 2; moomen-
gt cryuaft paccMOTDeR B [80] Ilo noBoNy raoGa’AbHHX BATMAHTOB To—
opes 6.3.1, 6.3.2 ® 6.3.3 wrarexs moxer odparmricE K [99], Teo-
pema 7.1, ¢.130, Teopema 1.6, ¢.212, & reopéua 7.2, 0.131.

Kar a1 yme roeopax, nexecoodpasHO HAYATH C ROKA3ATOABCTB

~XOKAABHOTO H {~IOXHOTO BAPHAETOR TeOopeMH, W OGHTHME sxpasult
CMHCX NORCKABHBAET, UTO IMoCaisHHR BAPHAHT NOAYUAeTCA W3 HEX §o-
7lee MMM MOHOe CTAHNAPTHHM HCHONHSOBAHWEM OCMONPHHATOR ToXHEKE
AOKAAMBAUME ¥ NONONHEEMA C xolaBieEEeM, BO3MOXHO, aPIyMeHTOB,
cpasammx ¢ gymxropom Lim' - mepmm mpowsmomEmM GyErropoM 06—
patioro mpemexa {im. f ¢ PAXOCTED NORNY STEM HyTOM X, TAKEM 00~
pasoM, CKpDOD HOKOTODHE HOCKONBKO SKCIGHTPHUHHE pacoymnoHms, Qu—
T'YPEPOBOpmMe B YOPHOBHKE 8roft RHMIE. ToMy, KTO E30epeT 3TOT
OyTh, OCTECTBOHHO N3MEHHTH yTHODXICHRE TEODEMH TAR, YTOOH OHO
YyTEepxaX0 B TOYHOCTH TO, UTO AORASHBA®T XOKasarexscrro, Ipx
9TOM BHACHAGTCA, 4YTO HOT HEeOCXONEMOOTE HpeXUOIAraTh I'o0aiBHYD
SKBHBANOHTHOCTH

R7X = BSO,
ZOCTATOYHO CUMTATh, UTO EMBDTCA UORANBENG DKBHBANEHTHOOTH
Q7XZ,=BSOZ,

(HEKAK MeXHy CoGof He CBA3aHAHE, JIA KAXKOTO NpOCTOro YHCHR -~
CBOA SKBEBAJEHRTHOCTE) H, KDOMe TOro, Wro BCe TPYIIH "'5..,0.,0
KOHeWHO mopoxmeHH (HaX Z. ). ARANOTEYHO OGCTOHT REJO CO CHEKT-
pox Y, OIHaKo IpEBeNGHEES BHI® YTBSDRISHES Ipome, ¥ OHE HNOXHE
NPRTONHH XA CONBURHCTBA WHTODOCHHX IpHIOMEeHMH.

Jlaxe ecyw MM pemaeM He YrIyGIATHCA B NeCPE CTaEmEprHOR Tex-
HYRY JORAMBAINE, BHMyvYzBaTmef#t HORAsaTeABCTBO IACCAXBHOrO CXY~
uag, BCe Xe CTOHMT AaTh (ODMYIHPOBKY ¥ NOKASATEILOTBO ONHOX'O~ABYX
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Goxee MDOCTHX ¥ DNOMOHTADHHX CXYYaeB, YTOOH NOCMOTDETEH, WTO AR
9TOTO HYXHO.

VMRA X8I0 C P-AORANBHMM EIN 0~DONHHM CIyTaeM, Mi MOXOM
BOCIIOAB30BATHECA TeopeMolt Amamca ® Ipumum, T.e. reopemoft 6.2.1,
¥ SaMeHHTH "HeHSBOCTHHO" CHEKTPH X ¥ Y "E3BeCTHRMM" CHeKTpaMH,
OpeACTABAADMIME Da3/MIHHE BADHAHTH CBA3HORA K-reopun. Paccmorpmm
pesyZbTaTH, KOTOPHe MOXHO MOAYIHTH HA STOM MyTH. [lo-BmmMOMY,
mpoWe BCOTo HANATH C KOMIIEKCHOTO CAYYad, & NOTOM NeDEeYACIHTH
NSMBHOREA, KOTO[H® HOOOXOJEMO NPOH3BECTH IDE NePEXOfe K BEemecT—
POHHOMY CAYYaD; KPOM® TOTO, BWIMMO, OPONS HAauATkp C M3YUEHHA Ome-~
perk B cranmapreof  K-reopmm K(W),a we 8 KSU(W). Taxm
o0pasom, MH IPEXOJEM K ROOGXOIEMOCTH PACCMOTDOHHA CAMHX IPOCTHX
¥ 9XOMBHTADHHX CAYYaeB.

Oyers K - cmexrp, mpemcrapiavmei xaacciueckyn nepuomriecKyn
rommrekcEyn K-reopmm., MeTomom "yOWBAHMA TOMOTOIMYeCKMX rpym"
(eM. § 6.2) mu moorpomm cmexrp K(O0, ..., 00), xoropuft mpencran-
ageT CBASHYD KOMIIERCHYD K-reopew. O wacro oGosHauaerca uepes

W, HO A OyAy oGosmauars ero uepes AW (mo mpsavmam, wamo-
zommn B [99] ma c. 121). Homoxum °

X =hu =K(0,...,).
Torza

R”X = ZxBU,
W, R27X] = K(W).

Nyore A\ - aGexesa rpyma xoa{WIEEHTOB, He MMENmAs KPyUeHHS.

B ocHOBHOM Hac OyZyT MMTEepecoBaTh caydau, Korma A\ ecrs Z( -
KOXHIO IAMX WHCOX, XORAIM3OBARHOE N0 ), MK Z" - xomsmo he-
WX {0 -QNHYEOKEX UWCEA; HO BTO H NPHYMHA A o'rgaaa OT pPaccmor-
PeEER EPYTEX rpymn. Beojia xoadmmentH (oM. I'm. 3), MM MoxeM
DOCTPOHTH CUEXTD

Y=XA=HhuA,

Ranpeep, ecm A =7, 70 Y = XA =&kulecrs rorammema

cmexrpa X = Runo p . Momoxsaopanne xe RosdfumenToR B z°

ETpaeT TY xe POZb, KOTODYD NPE JPYTHEX NOJXONAX KTPaeT MONOJHE-—

Hme. JpyroR omocod mocrpoenma cmexrpa RUWA cocroEr B ToM, 9TO

cneuaza cnexrp K mpe nomomz xosdwmmenrTon mpeppemaeTcs B CNEXTp
A, nocae wero yomsanme romorommeckEx rpymm mseT cnerTp

(KAXO, ..., o);



QR”Y = AxBUA

B OPEHATH 5TO DABEHCTBO 3a ONpefedenEe mpocrpasorsa BUA.
laxee,
W, R2¥Y]=KAW),

rre crmpesa crour K-teopms ¢ Rosdpmmenramz B A\.

IIPELIOXEHNE 6.3.4. Teopema 6.3.1 ocraercs cmpaBemmeol
npy Tarom BuGope cmexTpoB X ¥ Y; WHNMM CNOBAME, OTOOCDAXGHE

Q°: X, Y] — [2%X, R~Y]
MHBEXTHBHO,

IIPENJIOXEHVE 6.3.5. Teopema 6.3.2 ocTaeTcA CHpapefifmBoR X

mpu_TaxoM BHOOpe cmekTpoB X ¥ Y, ecu A-Z‘?)ﬂ A= Z;.

Ha camoM IeXe 3mech NOCTATOYHO PACCMATDHBATH HAKDHTHA
S
B(Z/p™) — B(Z/p™"")

IMUB SR TOTO UPOCTOTO {0, KoTopoe Irypmpyer rpymxaxA"Z‘”
rm \ = Z_; xoHewo, U mo-mpexHeMy mpoderaer wmcxa 0, I, 2,..,
Tak kag B 6.3.5 yuacTByeT MeEbme HaxpuTHE, 4eM B 6.3.2, T0 pa-
3YMHO XORA3WBATE 6.3.5 peHsme, dem 6.3.2.

Temeps MH X0TmM NOpeliTE X PACOMOTDEHED CXy4aeB, KOTKA
§2°X Gomme moxoxe ra BSU, wem ma Zx BU.

IIPEIOEEHE 6.3.6. Teopema 6.3.1 ocraerca ompaBemmbofl X
IpE ClenynijeM BHGOpS CHEKTDOB: '

X=K@n,...,°) ¢ momu n30,
Y = XA,rze A me mmeer xpyuemms:,

0OYeBENHO, 9TO TO NPEANOXeHES INOIJOMAET mpejaoxcHre 6.3.4
#, XKpOMe TOr0, NgeT NpE N = 2 XesaeMuft HAME pesyXbTaT. CHORTD
K(4,...,%0) mpemcrannaer 3-crasnyn xommrexcryn K-reopm; x
ero MOXHO 0GOSHAYETH 96pe3 55!&,nocxonmy (mpr = 2)

$27X = BSU.
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IPRIIVXERVE 6.3.7. Teopema 6.3.2 0CTAeTCA COpABSHAMBOX X
Ipx_creryomeM BHOODe CHEKTDOB:

X=K(4,..., o),

Y=XA rm A=Z, wm A=1Z].

OnATL-TAER JOCTATOYRO DACCMATPHBATH HARTHTHEA
B(Z/p*) —= B(Z/p*™")

XMIE [XA OXHOI'0 HPOCTOIO -p

Temeps Mu XoTEM mepeRTH K BemecTBeHHoM K—'reopmx. SaMeHIM
coerrp K cnexrpon KO, mpencrapuaomms xnacomeckyn mepromrae-
CKXYD BemeCTBeHHYD K~7eopED. MOTOZOM YOHBRHEA I'OMOTOIHYECKEX

TPyIN MoXHO HOCTDOMTH CIEXTD
X =KO0(2,...,),
, ®
mpexcTaBAnmEl 1-CRASHYD BEMECTBOENYD K-Teopmm; ero Moxmo oGo-
sEawTh wepes $30, DmOCKOMLKEY

KR”X = BSO.

’ IPENIOXERME 6.3.8. Teopema 6.3.1 ocraercs cnpasenmueofft ana
omexrpop X =630 1 Y = bs0A, rxe A e mueer xpyvemms,

IPENIOXEHVE 6.3.9. Teopewma 6.3.2 ocraerca -cnpanemngg 1
onexrpo X =650 2 Y = $s0/, _ljge_A=Z(P) rx A= ZP'
OmATr—raxy (ROHEUHO X@) XOCTATOYHO DACCMATDHRATH HARPHTHA

B(Z/p") —= B(Z/p™*")

AL JIR ONHOTO UPOCTOTO 0.

Temeps R MONHTANCH NPOXEMORCTPEDOBATH NOME3HOCTE BTEX pe—
8yahTaToB, UPEBeNT HORGTODHE CNeICTBHE, RNOIYIeHHHe ManmceHoM,
CmofiroM ¥ ToprxspoM. JIoRA3aTeMECTB SN6ECH X He OYNy Haxe Hame—
vary,

CIRICTRYE 6.3.10, Eoxm k;omodp. 1o
* —
L4 :BSOW Bsom

HBIgeTCH COCKONETHORDATHMM NETIORMM OTOUDEXSEMEM.
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Suecs wepes X oosmaveso 1o, ¥ro-odossauaxocs Jepes X &,
Bri. 3 X BEume B a'xron naperpade. 3ror pesyasrar meeeron B [B6],
reopee 4.5, o, 39, OmEaxo, xax sameTEx MOR, 6ro MOXHO EHBECTX
u8 Teopem Axamca ¥ IIpmamm Ges mowosm pesyasratos Maxcena, CHeft-
ra ¥ Topuxsea; om, [99], mewma 7.6, o. 132,

CAETICTBYE 6.3.11. _s_cgk;omod,p. 10

A, —
P BSO.(?) BSO.M

ABXAOTCA (0OKOHOWHOKDATHEM NOTNOBHM 0TOODARSHHEM,
3xecs Hamo CKESATH, WIO CHMBOX p“ MOXOY 0COSHAYATH DaSHHe

semm; cw. [86], c. 3%6-37. A nommeaw ero, x sro 6CTECYROHNHO, B
cMHoxne, OOSACHOHHOM B TX. 5; Taxoe ero ronoazrme ONPARIHEAG TCH
cpoeft moxesnocTan, IIp¥ Taxol EHTepHpeTAnER p_ oxencreme 6.3.11
COOTBeTOYEyeT OXexcrrEr 4.4 Ha 0. 38 orarmm [86] Ipyrze pesyxs-
ratu padoru [86], ® wactmoors mpemmoxemme D, c. 4, m Teopewa

4.3, ¢. 37, ODpeacTaBIAYT cobof PASHOBENHOOTH CAeNOTEER 6.3.11

OTHOCANMECH K APYI'HM HHTODIDeTAIAAM OTOCPAXOHEA p"‘.

CIAENCTEME 6.3.12. OrodpaxermEs

e: F/O — BSO,,
6: F/PL == BSO, Z[#/2],

mooTpoenne Cyxmmmaniou [145], ABEADTCE GeCKONSUHOKpEYHNME mey-
-XOBHME OTOCpARCHEAME . '

Cu. [86], recpema E, c. 5.

Tenmeps oOpaTHMCE K NpodZEM® NOXaSaTeXECTB. [oXxid cxexyommx
Tpex DaparpedoB ABIAETCS NCCRENOBAHNE EXE OCBLACHEHNE ROKA3A-
TeZRCTB mpexaoxeHmd 6.3.4 - 6,3.9, llpome Bcero dymer ccopexo-—
TOYNTHCHE HA ROKA3aTeXbOTRaXx Npexxoxen:® 6.3.4 x 6.3.5, a morom
YEa8ATH MOMONOHES KX NONOXHNTOXLHHE aITYMOHTH, HEOOCXOXEMIS
XxR TOro, Wro0H XoxasaTh npexxoxexma 6.3.6 - 6.3.9.

[penxaraence MHOD XORASATSXLCTBO MpeXiOXeRMX 6.3.4 Oymer
mpxpeneno B § 6.4; oHO OTAYAeTCH OT JOKA3ATEXNHCTEA Mancema,
Cmofira x TOpHEXSBA X OHNDAOTCHA HA TEOPEMy 06 YHABEDCANBHMX KO~
sdiummenTax; 0 @6 mOMOMAD MOXHO XOXazaTh N Teopemy 6.3.3.

Temepsh £ HAMOYY NORABATEXRCTBO Hpexxoxemus 6.3.5. Iyors
A(A) eors mromecrso ‘Bcex H-orodpezemmd

o: Zx BU — AxBUA,
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a: K(W) —= KAW).

Crpyrrypy smiomectea A(A) ommcats owems mpooro; sro CHe-
xaHo B § 6.4 B BEme Jemu 6.4.I, Tax xaK BCA IpeXBAPHTENLRAS
pedora OpoNeAAEa B 9TOM maparpade. OTH PeSyABTATH NPEMBHEMH K
mdoR rpymnre /A, Re EMepmeR KpyueHMA, HO C TOURM BPEHHA 00—
TaibHOR YACTH XORA3ATENLCTEA AYWNG BOGIO HAYATH G 8CKO-~
ro cayuas, A = ZP' (Bupox p-xomamsnoro cayuan A=Z gs p-
afmueckoro cxyuas /\=7Z npuwpenen B mokme § 6.4.) Ha calom ze-
Z0 4 OYAy DpeIIONATraTH, fro rpyma xovdfummenros [\ momma x
xaycnoppora B cpoeft p-amecxon ronoxore®, Torxa ocoOegno
mpocTo oOMHOATH OTPYKTYFY E0ZME KA(W), rae W=B(Z/p")na=
B('Z/p'w : oM. xeMdy 6.5.1. BaTeM MM MOXeM HaftTH yoloBEs,
npe Roropux sxemert oL € A(/)xomgyrapyer ¢ rTpemcepeMm, orpe—
YATAEME HAXTHTHDS

B(Z/p),

B(1)

B(Z/p*") —= B(Z/p").

HaxoxmeHED STEX YCXOBMR JaRTHIeCRE mocBamen § 6.5, m omO
®aKXS HO COCTABANST TPYNA; & MMeHHO, smemoRT O € A (A)xoxmen
meficronars » B(Z/ p"’) TAX X6, EAX HOXOTODAR Xomewmas '/\~zE-
HeflHag KoMOEHREIMA

a=" L ¥
4 %O modp

omepamtt ‘P'*'. y xoropux £ Bsameo mpocto ¢ p (cu. Tewry
6.5.6).

I(ipomo w3BecTHO (¥ ME 9T0 yRe ymomxmam® B § 5.1I), wro
A, U™ ecrs OecxonoTHORpaTHO® NOTAGBOE OTOCPAXSHHe IPE YOXO—
mﬁ, wro A%a mame# rpymmH Eosdpmmmenvos A orodpazemme R:A A
(ymuoxemue Ba R ) ABARBTCA HSOMODJESMOM; B HaeM oXydae STO HMe-
€T MeCTo, KOTZA B3GHEMHO IPOCTO € p Orcopa CXBHyeT, WTO
aéaa KOREYHAS CYwMa ;

£
o, = z: lﬁ‘F
4 ¥0mod p

TOX® ABAASTCA CECKOHOUHOEDATHHM NOTAOEHM OTOJDAXSHHEM.
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Hrax, MH OPEIAM K BHBOXY, YTO SABMEHT OL MOXHO AIITPORCHME-
popars (B DOAXONAMSM CMHCXe) eXeMeHTaME CL, W UTO KAXNHE PXeMoHY
Ov, TOIN@ETC KO oToSpaxernd

6, ¢[X,Y]

OXHOrO onexrpa B apyroft, Ham, opuaxo, EeodxomEMo HallTH ONER 9Xe-
MOHT

$<[X. Y],

raroft, wro §3° B = (L. B sroM MecTe B creTREX (e8], c.' 20, orporx

4-6,% [87], . 410, cTpoxm 6-7, aprops roBopAT o “Rec¥oxHOR mpo-

GreMe CXCEKEMOCTH, KOTODYD OHH MOTYT (63 DHCKA OCTABETE YHTATEIM"

UaraTeXp BCETNA XeOTHO BHATE, WTC ABTOPH ORASHBANT 6MY TAKOE XO-

Bepue. OXHAKO CESNTEYECKH HACTDOGHHMR WHTATONE, BOSMOXHO, LOMH-

TEPECYeTCA TOM, HO ABIACTCA NE 5TO YTEEDEKNOHHS HARGONSO HYyXMIAD-
IEMCA B XOEGSATOABOTBE X He CMOXST XM OH "06S DECKA® OOTQBNTH
"BeoXOXHYD DpPOSNEMY CXONEMOCTH" aBropaM. Beuny sroro B § 6.6 &
ROTPAYy HEROTOPO® BPeMA Ha NOCHeXOBAHEe 9TOf MPOGASMM OXOXMMO-
oTH, Hoxsmme roBopETH, YTO & HPRmMEX X HOCNATOEADHOMY EHBOAY,
wT0 aBTCPH oTarsM [B6] roBopAT THCTYD NDABKY: OHE MOTyT e pEO-
K& UPOXOCTERNTS STy HpoCaeMy MMe, Sl moxospeBapm, OEHARO, UTO
DPRBOXEMHE MHOD APIYMEHTH CHALHO OTANYANTCA OT TeX, ROTODHe
EMOXM B BERY 8ETOPH 9TOff CTATEE, K 9TO CBA3AHO C DASNHIHEM
EXyooB. BoXee TOWHO, 7 AyMap, 9YTO aBTOPH CTarix [86] codmpa~
0B BOCHOAB3OBATHCA CBORCTBEMH "nmomoJHeHMA mo CyamXBaHy" HIX
EaxOR-HNOYNb anaxorxumof xoHCTDYRmEM. Ho nomoxmemwe no Cyxx-
BaHy QARTHYECKH HpeACTABAAET COCOf ROMIAXTHIERAINMD; BCDXY, TXe
OHA NDEMBHEMA, OHA NPABOXMT K KOMIAKTHHN TONOXOrHAM. IpE sroM
KOMIAKTHHE TONOJOTEE TpesSBHYARHO yROOHH, ¥ & XyMAD, YTO EMeHHO
9T0 00CTOATOXLCTEO N COOHDANECH HCNOALSOBATE ABTOPH CTATEE [86).
Oxnaxo ¢ odmeMaTeMATEYSCKOR TOURN SPSHNS KOMNAKTHOCTH He KAXST-
CH MHe HME HeoOXomuMof, HN yMecrHoff; 5TO NOKA3HBEAOT HDHMATHBHMA
UpHMep IPYIOH

A'?ZP’

XA XOTOpOfi CNPAPERANEH BCe NIWBOXOHHHE BIm® Pe3yXLTaTH, XOTS
OHA N6 SBIKETCS KOMOSKXTHoR. ONEAXO MOmOXHeHEe 3XeCh B BHCwOR
CYemsHN yMecTHO, Tex KAK % XOYy EHACENTB, WTO NPONCXOXNY Ra
caMoM XoXe, TO £ NPeXUOYYY padoraTs O NONOXHOHNEM, 8 H® G XKOM—
naxrefERanme?, Naxe SCAN 9TO ¥ YXXNEHT EN3XOXEHES, :

18-2
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’
4§ 6.4, Bymoepwe rpymn [Ru,kuAlp gozase-
JOXECTRO mpezoxexus 6,3,4 !
B sTou naparpede A mpemmonaran, wro rpyma xosdbmmmenros A *
He EMeeT XPyUeHEA, HO He OGABATOMBHO HOXHA XM Xayoropposa, .
Iex» naparpada COOTOET B TOM, YTOCH IpOZesarTh BCD pecory, HG-
NOXL3YRUD JEMEB OPeNIUOXOXEEE 06 OTCYTCTBHE EDPYIOHAR, NDER
TeM, EAK BBOXNETH KAKE® OH TO MR OHXO XPYTHe NDeXNOAOXSHES. N
HeYAZA & ONMNY CTPYETYPy BpemerHoft B § 6.3 rpymm A(A). Hoocxe
9TOr0 MH OGCYNEM HOKOTODH® CPEICTRA BHUMOARHEA I'PyIINM gku,hul\],
YTC IpEBONST HAC K XORA3ATONBOTBY HpelnoxeHHs 6.3.4, 3arem, Ha~
XOHSN, & NOEEXy, uTro B npexvomemwm 6.3.5 caywat A = Z .,
sutexser ws cxyuaa A= Z” . B mpowexyrrax 1 Oyny odoyxmats ‘
DESEHTHA E3JATASMHX MOTOXOB IMMEHETEALHO X NPYTEM CAYGAAM, YHO
WIHyTIM B 6.3,6 - 6.3.,9,

ITpyma A(A) 6una onpemesena rex mwoxecTso  H-orodpazemmt
o: ZxBU —= AxBUA,

HEM, 9YT0 SKENBAXGHTHO, RAK MHOXECTBO AXEETHEHHX XOT'OMONOIWYECKNEX

onepame \
o: K(W) — KA(W). '

Ixa msyvenza xoxsua A(A) uu B xavecTee mpodEoro IPOSTPAHCTEA
Bosmeem CP*. O6osmawm wepes & sxemerr ws K(CP ™), mpen-
craBigesll RAHOENUECKEM EOMIZ®XCHHM OXHOMODPHHM DACCNOGHEeM HaX
CP™, .. sazaBaewift oYeREUEM OTOCPRXSHHEM

CP” = BU({) — BU = {xBU ¢ ZxBU.

Toaommu = ¥, - 1. Torma KA(CP®) oroxpecrsaserca ¢ amueyms-
not rpymot A[[x]] gopemsmx orenemmx pamos A ="
Taxuu o0pasod, scaxuft smewert OL€ A(A) xeer mau gopMamsmi cre-
neEHof pAX

() = L _l‘ac‘. ,

130

JPMMA 6.4.1. Dra_xomc Iger EsoMOpfmeM
A(A) ga KA(CP™) 9‘1\.”3&“

310 ~ crammaprEuR pesyasrar. Cu., mampmep, [6], o. 85-87;
CHeXBHNNe 7aM IpejIOAOXSHNS OTHOCETEALHO /\ HEONDARRAHHO OIPANN-
WNTONBHH, HO OHN BDAN A¥ BARADT HA XOEA3QTEIHCTEO.
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CHRICTBHE 6,4.2. Mook vxewsnr ov@A(A)onpenexseros murym—
OBGHHHME EM TOMOMODEISMAME IOMOTOINYECKEX IDYIN

o, ‘Ea‘.’(Z*BU) —_— 't:zi(A*BUA) (§20).

JoxasarTeahborBOo . Jig mooro { Mi MOXeM UOCTPO-
ETh TAEOR SUOMBHT 6‘€A(Z). Tro

6,(2) ="

(970 BuTExAer ®3 XeMMH 6.4.1, Ho Ba CcaMOM QNeXe ABHOe IIOOTPOGHES
PAKOI'0 SAEMEHTA BXONET B COCTAB RoxasarexscTBa sroRk xexam. Cu,
[6], o. 86.) Munymiposarmmit romomopdaeM

(8,),: %, (ZxBU) —= =, (ZxBU)
upexcTaBaset COGOR YMHOXOHEE Ha HOEOTODO® HOXOe WHCAO {3 ., KO-
TOpOe DAEBO HYA® IPH j—<£ B OTIEYHO OT HyXs upndl-f.'z"'ﬂl étlo-

JIeZe XBTXCé BNYHONEHHE®, ECIHOABSYDmEe XAapaxTep UXeHa, moxasHsaer,
910

P =t

Bossmen Temeps mndoft saemenr OLE€ A(A) = mpemmoxoxms, wro
a(g)=LA,x"
<

TOI'EA EHAYIEPOBAEHHE IoMoMOPIMSM
«,: %, (ZxBU) —= &, (AxBUA)

npencTaBAAeT codoff yMHOXeHWEe HA

¢
#i= Ly Ry

Tax rax warpuna [ . ] semupommemsa, ro wcam u oupexe-
amr wexa - A. Jes ndxasasa.

Joraxm oTOrC ROKRSATOXECTBR HAM 6me Da3 DOHANOOATCA B
g 6_06’!

AsxoxeHmHE. peaynr%m nepesHoOATCE HA PemecrTBeHEHR caywak.
crpyxrypa roymm KOA'(CP®) xsmecrsa [15, 123]. Jiua noxyve-



HEE nonxonmf‘ FoopasyomEx*-MoxHEO BBECTE XEyMeDHHe BeRBCTBeNHE
pacczoerEa T ) . OBOMEOTBEGHER ROMIZEXCHHX pacoxoe g -
RXN, EHQY® I'OBODA, BSATH OBOMECTBIOHHA SNBMOHTOB JC . Mu MoxeM

ompezexxts AO(A) =xax mmomecrso H-orodpexemst
o: Z*BSO —= AxBSOA ;

BOSHEEAET EO9OMOPIHSM

AO(A) — 2A @ KOR'(CP™),

xeficrrynmmR no Gommyxe
oL —> a'('rl)'

(Mroxxzexs 2 mMOABAAGTCA HOTOMY, YTO IPH 8YIMOHTAINE 7] Hepexo—
XE? B 2.) CaencrBEe 6.4.2 B BeMOCTBEHHOM CAyIA€ OCTAeTCA BED—~
HEM,

f yxe 0rasax, YTO B CCHOBY BHYMCXOHEA I'DyIIM [ku,lw.A]
& Npexmozarad ITOZOXHTH TEOPEMy 00 YHMBepCaabHMX Kosdfmnmenrax.
VMes 970 B BEXY, M HAUHOM O ONNCAHEA K~T'OMOXOTEYECKNX ITyII

K, (hu).

JIPMA 6.4.3. _P‘_mﬁtponama rpyma K (‘ku)L PRCOMRTPNBAG~
MBS AR XOBHE T ( )-MOXYXB, ABIAGTCA cnodo MOXVXEM GO
CYO THHM uaoxecrnon odpas JexA 78B0f ROMIOHEHTE

Jro Oyfer BHTGRATH XS cienymmefl XeMus ¥ OXHOI'O N3BeCTHOI'O
pesymerarTa, Ba KOYODHE Mi COmMEBMCH.

IBMA 6.4.4. OTodpexmenve
K, (hu) — K, (K)

(memymEpoanmoe moppmsmom Ru~+K ) aszsercsa momomophmamou,

Bupopx nevam 6.4.3 ms xemi 6.4.4. [Io Teopeme Ananca x
Exapxa [11] zomu T o (K)womyn K (K) ABAAGTCA CBOGONHEM
MOIYXeM CO CYOTHMM WHOXOM OGDASYNNAX, XGXAINX B RyXeBoR XoMmo-
memre. Ho K (K) ecrs (rpaxympopammas) obamors raasmux muea—
X0B, MOBTOMY ANGOR MOXMOAYXH OBoGOZHOTO 'R *(K)-lo,w.ln cBO-
doyieH.,

Samermv, Yro MoTox padoTH [i1] mommo, XomeWHO, mpmMeMITH W
menocpezersemmo x caywap K, (Ru). 3o mer xpyroe momasarens
crBo youMN 6.4.3, HO He. 0COJGHHO OGXerYaeT HEM XW8HB, HOTOMY
qT0 Xemvy 6.4.4 BCe pEBHO HyXHO XOKA3HBATE.
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TpeThs BOBMOXEOCTE (ONTh Moxer, MoHee YHOOHRE) OCHORN-
BA6TCA HA BHUHMCIOHEAX DO MOTOXAM, H3JOXOHHHM B KHET® [9].

c. 331-371.

Jexua 6.4.3 ooraerca BepHOR B B BemecrserHoM cayuae: KO (6&0)
ecrs cpodomudt K, (KO)-womyms co cuermm wrcaou odpasymEx s
Hyxe o xounonem KoHewi0, 3[60h HOXBSA NOXBBOBATHCA TOM, YTO
HONMONyA» CBOGORKHOIO MOLYXA CBOGONEH, TR KAK 'F:*(KO)Be ecTh
06ACTH TAABRMX HXeAXOB; IPEXONMTOA OPEMEHATH MeToR padoru [I1]

renocpenorsermo x oxyean KO,($80). 9ro mpuenemze B ocmos-
MoM OAsupyercd HA N3JAraeMHX HEXS NNGAX; LpaBfa, Tpecynrod Xe-
ROTODH® NOLNOJHETSIBHHE TOHRES DAOOYANGHWA, CBAIAHMME O 2-EDy4e-
ANeM B K (KO) opx ¢ = 1,2 mod8, mo M xx onyomm.

IIo—nmmnow. YMOCTHO CK85aTh, UTO 9TOT MOTOX IOBOALCTEYETOR
BOCEMA SROHOMHHM EadopoM maHmMx. Tor gaxr, uro KO (X) 80TH
cBOGOHHR MOXYAb, 0CTASYCH BOPHHM XX MOOOro cnexrpa X, ynom-
ZTeTBCPATMEro YoXoBEHAM TeopemH €.3.1; mocraTcuHo Xaxe morpedo—
BaTh XMEh XORANLHHX SEKEABANGHTEOCTER

se"xz = BSOZ

 yoXORER ROHSWHORTH, coctoanm B TOM, uo BCO rpymm X (X)
KOHeWHO MopoxA@bEN HAX Z. Tax uTo moA® Hamefl XEATALHOOTE OKS-
8HBAGTCH He CTONL YX YBREM,

[Ipexme weM moRaSHBATH MOMMYy 6.4.4,4 X0y DACEEDETH 6¢ $op-
MyTEpOBEY. JItA 9T0TO A HANOMHED NOAYTEHRO® B |12] ONNCEENe IPyE-
m K (K). 0Omo ocmozano Ea Broxemmm

K. (K)—K,(K)eQ,

nosrolq 2 xoxxex omavaza omxcars rpymy K (K) @@, Homao
w,(K) ssumercs soxmmou mmorouzesos Iopena Z[t, 4 1, rxe
t soms o6pasyomas TPyINH . ‘iz(K). OTONRA CIBRYeT, 9TO

K *(K)OQ €CTh ROJBIO MHOTOUNSHOB Jopama

Qw,v, w, v"] ,

TIe W ¥ U - o6pesH 9XewsETR t IpE DTOGpAEeHEAX
% (K) = K,(E78") ~— K, (K),
% (K) = (£7S°), (K)—= K, (K).
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rpyma K, (K) omicusserca » [1‘2] KeK moxrpynna xomewmnx Q-
xpefAHX xoMOXRaNR

Y, Ao "v‘eQ[u,v,u,", v1],

8

YAOBX6 TBODATADIX HEKOTODHM YCHOBEAM IBIOTHCIGHHOOTH.

Jlaxs xam TOro, WrodM XOXA3HBATH NeMMy 6.4.4, NOASSHO pAcCMOT-
pers cmexrpu K(Zn, .., )vexzy K » hu = K(0,...,20) (no noso-
Xy oGosmavermt om. § 6.2 ).

IRNMA 6.4.5. m;pommoe orodpaxeHwe
K,(K(2n,...,) — K (K)

Orom. OYSBHJHO, CXexyeT xemma 6.4.4.

BoxasarTex»orBo xeuMumMH 6.4.5. floro, wrTo 0f-
pes rpymm K *(K(Bm,...,w))nmr B MHOXOCTBS YRASAHHHX B JeMMe
oy, TeX EAE K, (K@n,.,2)®Q ecrs umoxecrso oy
z_z:ll W VU7 B ROTOPMX S NSMEHFETCA OT M RO ©0,

. Pa"iScuorpu ROPECONOSHNO

K(zn+2,.,0) —= K(@n,.,0) = EM(Z,2r),
rxe EM(Z,2n)ects cnexrp fxendepra ~ Maxzefima vrma (Z,2n).

B cuxy 11e PROZHIHOO TN KocTATOTHO paccMorpers cxydaf n = 0; wm
noXyJaeM OXeRyDmYD KOMMYTATHBHYD ANATDAMMY:

K, (K,.,0) —2= K (K(,.,) £~ K (EM(Z,0)

|

646) K, (K) Ao g (EM(Q,00
1 [- 4
= (K)o Q
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cf\,o:‘K — EM(Q,0)
eCTh HyASBas KOMIOHOHTZ Xapaxrepa UmeHs, a KOMNOSHIRA
K, (K) —x (K)eQ
neficrsyer no Gopuynam
w*v®—= 0 mx3#0,

n_ .3 s
wv’ =t mpm 6=0,
OroSpaxsre O HEUYOHPOBAHO OMEBEIHHM OTOJPAXGHEOM
EM(Z,0) — EM(R,0),

E A BAYHY C JIOKA3ATEARCTBA TOTO, 9T0 OC ~ Esomoplmsm. Jlelgt-
BETEABHO, N0 HadmomeHymo Jix. Y. Yaftrxexna

K (EM(Z/p,0) « H (K; Z/p),
H XOpOHO WSBECTEO, WTO
H,(K:Z/p) =0

o7 aodoro mpocToro 'P llepexona X PACENDEHAAM, MH HOXYIAEM,
910

K, (EM(G,0) =H_(K;G) = 0

nxs aoGoft RoHeumoRt adesesoft rpymm (. Hepexons sarem X mpamo-
My Ipenexy, MH BHNNM, YTO AHANOTHYHOE DABOHCTBO HMEOT MECTC XX
mGoft nepmommaeckof rpymm G- X B wacrmocr® mx G = Q/Z.
Kopaccroerre

EM(Z,0) — EM(Q,0) — EM(Q/Z,0)

ABeT TOWHYD NOCHeROBATEABHOCTH.
==K (EM(Z,0) ==K (EM(Q,0) — K (EM(Q/Z,00 =0;

nosroMy OC ecTh nouopllnml. YTO X JYPSPRAAXOCSH.

D310 madmuerxe coctomr » rou, wro E. JF) =F,(E) nax moux
cnexrpoB E & F, rar xax xaxnaa ws svex rpym g J(EAF).~
Ipry, pepen.

20=-1
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Temeps & EuBeXy oTCOAia SMEMOPPHOOTH ToMOMODDHMIMA Fo48 mme-
rpesos (6.4.6),

Henoxsaya Baomexme BU(1) — BU » paccmarpusas BU zax »ropo
YAeH CHeETPA RW, MH MOXOM LNOCTDOHTH DIBMOHT KS Ko(ku.), odpas
xoroporo 8 K (K) eom

Ii!‘(u:‘v -D(wWivr-2).. . (Wivr-(n-1).

Br0 ENWHCIGEHe NeDBOHAYAXEHO ONZ0 mpozemsHo B [127] , a sarem
JUpOmeHO B XPyTEX padorax (cu., Hampmeep, [13]). Hedomsmoe oram-
wie Hagmx odosHadexufl or odosuavueruR 3 [12_]. c. 407, odycaop-
NOHO EBYMA NpHUMHeMm¥. Bo-mepmux, smechk R oumrax BU eropum wie-
HOM ONGRTpE, & He HYUeBuM, K&K B [IZ]‘ Bo-BTOpHX, A MCNOXB30BAX
Ko( )mugeroK, (). Bo meaxom cxyuse, oopas mamero snewemra Opw
0T00paxe HEH

K ,{K(0,..., ) — %,(K)®Q

n-{
ects (-1) /n.
Tax Rax 3TO CHPABSXMEBO XAR JOGOrO M, OTCHNA CHBXyer, 4TO
TOMOMODEH3M al* w3 xmarpeam (6.4.6) ecTs smmeoplmes.
Hs TOYHOCTH NOCXeROBATEeXLHOCTE

K (K(@,.., ) —= K (K(0,.,) L= K, (EM(Z,0)

cEeRyer TemePs, Wro IoMoMopdEsM <L, ABIAGTOM MOHOMOpImSMoM. B
CNJY NOPEONEIHOOTE MH HOXYHEeM, WTO

K, (K(2n+2,.,0) —=K,(K(2n,..,%)

8CTH MOHOMODIM3M ODE BCEX I .
PaccuorpuM Temeps coexrp K kax mpenez mocaegomaressHocTH
ONeRTDOB

. —K@n+2,.,00) —K(@n,., o) — ...
Torna K, (K) - opmuoRt mpemex TprMOft CHCTEMH
w = K (K(2n+2,..,00) — K, (K(2n,..,00)) — ...

Tak Kar 9TO IpAMBA CECTEMB MOHOMODfHSMOB, TO orodpanexme RAEAOT0
YXeRa B Npefilex ecTh MoHOMopPEsM, Oronya crexyeT NepBoe yTBepxne-
REe Xesmm 6.4.5, RoTOpOe 380}HO NORASHBAST NeMvH 6.4.4 ¥ 6.4.3.
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Lin_3aBeTHCHES, NORA3ATEEOTEA ™" DACCHOTPIM B K, (K) saenerr
pEma LA su."'v oA, =0 mx 8 <n. Tax mx K,(K) -
npaMod™hpeXea omucanEoR Bime CHCTEMH, TO BYOT BIEMSHT NPEXONET
M8 HOKOTOPOTO 66 UXOHA, CKAXeM, OH eCTh 00Pa3 DASMSHTa

xe K, (K(2m,.., o).

Temeph IpEMEHEM HHIYKHED IO MU . Eornm <r, To meerca cXe-
IAyomes ROMMYTATHEHAA XNEAIDamMda, aHANOTEYHAR JEarpamme (6.4.6):

K, (K@m+2,..0) ~2= K (K@m,., ) LK (EME,2m)

| I

K, (K) =~ K (EM(Q,2m)

xn
%, (K)o Q

Tak Kax o0pas SXemenTa X B K*(K)miaer BER A, 5u."v°
¢, =0 mu §<m, To mpn orodpaxemmx 5 %,(K) QoXemerr X
nepexonxr B 0; mosromy OC € e’bé*n, seawrr, TE€{m L, . Irm
9aPBO[WASTCA NAT HEAYKINE, & OTCHNA CXOAYOT, MTO HaN AEMOHT IC
mprxoxer ms K (K(2n,, ..., 00)). Zerm 6.4.5 gorasena.

370 paccyxmerme (ABAIMESCA WHCTO CTACKALHNM B HMOTEGS NSXO O
A6T'RO ONECHBAaOMHME I'PyNIaMl) CAYXHT 38MeHOfl YaCTE ROERASATEXNHCT-
Ba Maxcena, Crafire ¥ Topmxepa, OCHoBaHHOf Ha EwTNcerEN K-wowo-
Joru} mpocTpancTs dfirendepra — Maxxefina.

IRMA 6.4.7. Mweerca Nsomopfimam

[hu,KAJ, — Hom”_ o (Ka(R), % (KA,
crarmmel » coorserorsue sxowerry 4 & [hu, KA], = KA'(u) rowowop-
dmen, nepesonamut xﬁﬁﬂiuis. $.x). |

8xeos wepes {§,X) odosmaweno xpomexepomo mpoNsBexeEwe vme-
weura § ¥3 KA-xorowozorst m sxewenra X s K-romozorst.

HoEasarTeasdrso . 3ta xema npexcrasxssy codofl
coOTPeYCTRYmER Hameft CETYaI®® BARDEAHY TeopeM: 00 YHNBEDPCAILEHX
rosdfEmmenrax. TouHee roBops, TeopoMa 00 YHEBEDPCSXBEMX xoadin—~
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*‘(K)(K,(W), %, (KA) == KA'(W),

B3 Roropok kpeenoﬂ TOMOMODDH3M EMEST OIMCAHHHE BHNe BEN: OH mO-
pesomar §eKA(W)» romomopguau K W) =% (KN), nefiorsynmt
10 dopyze X —><§,%¢). Iror BADHAHT TeOPEM 00 YHIBOPOAXBHHX
KospPummenrax comepmrTca B [6], Zexmma I; MpaBNA, TaM HUYEro He
CRA38HO O CXOZMMOCTH 9Toff CeKTpaspHOf HOCIeROBATENBHOCTE, HO
00 CXOXMMOCTH MOXET CHTB IOKA38HA C NOMONBN YRAsaHEE, IpEBENeH-
HHX B [7]. ¢. 1I. 9ra cmexTpaXBHAg NOCASXOBATEABHOCTH OCXONETCA
B TOM CMHCX®, YTO OHA ynonnerno eT Teopeme 8.2 us [9], c. 224.
B Ramem cxyuae T'DYLIN Ex{: R¢ W(CIDX / (KA)) TPUERANBHN IDH
3>0 B cuxy nerems 6.4.3, i'-ax tu'o CHeKTpa/bHAA HOCHeROBATONb-
HOCTH BHPOXIA6TCA B Kpaesoft roMoMopi®sm”, 310 HOKASHBPAGT XBMMY
6.4.7.

Jemmqa 6.4,7 ocrasrca BepHof @ B BEMECTBOHHOM CJYYAe: HMEOTCH
u3omopdmam

[bso.KOA] —=Hom” (KO, (bs0),m,(KOA)).

%,(KO)

JloxasaTeNsCTBO 8HANOI'HYIHO,

Jpyroft cmocod (BumEMo, MeHee YXOUHHE) BHINCJIEHEA I'PyIN
[ku,KA], = [0, KOA], cocronr » mpmwencmm weroxos pe-
domu [14].

CIEICTBUE 6.4.8.(0) HeveTHHe ROMIOHEHTH I'paIy¥poBaHHOR Ipym-—
m [RW, KA EAXBHH

(b) Ecxm ynn {eiiw KA] romomopfusms

$,: T, (hw) — &, (KA)
rpaBrassEd opE scex 3 3 0, To0 {'—'0.

IoxasaTtTexsc?TBO ., JTBONKICENS (o) HemocpemcTBOR-
HO CAeNyeT E3 XeMMHd 6.4.7, HOCROJLKY HeYeTHHE KOMIOHEHTH rpeny-

I)Hmmmxﬂca, cxexoBaTeNbHO, E3oMOpPEaMoM. - IpEM. OepeB.

&

156



Hom (x>(K (hu), % L(KA))

TPHBEANBHH NO xeaue 6.4.3.
1A mORA38TENHCTEA YTBEIRIOHRA ) paocMoTpEM TAROe 0TOdpa-
xermme §<[ku, KA] , UTO AN0af KOMIOSHIES

rest . g o kA

(rme 33 0 ) rpusmazera. OTcONa CXe;yeT, 9T0 B OGO3HAYGHEAX XOM-
mi 6.4.5

{$,u*v?) =0 mr 3320,

Ecmr X - sxewert rpymm K_(RW), 70 mo zewmme 6.4.5 meroro-
poe ero xpaTHOoe VIl MOXHO LDOACTABETH B BARG

v:x;=Z7L wv',
430 e

rre &Z. Torza {$,yx) =0 x, smawr, {§,x)=0,
nocxomy He EMeeT RKDyYeRHA. PaBeHCTBO { = () caexyer Temeps
3 xem 6.4.7. Cmenorede 6.4.8 norasamo.

Yreexnerue 6,4.8(0) MePeHOCHTCE X HA BORECTBeHEHE cxydak B
Tom cucre, uro (-I)-a xoumowenra rpymmi [ 640, KOA], rpmx-
ansha, Jorasaremnorso asexorwuo: odpasyvewe E (KO Ysoxyan
KO, (650) rexar 5 nyzesoR xoumonerte, a (-1)-7 EoMmoRenTa
xo.mm 'E’(KOA) TPHBEaXLEA, TR YTO0 ¥ (-I)-g RoMioHeHTa Ipyn-
m Hom" rpeeramma. Tarmu cmocodoM Boodme MoxMo NORa3HBATH
reopesn Tana 6.3.3(0); amarormuEo odcromr mexo x i 6.3.3(4).

Crexcrere 6.4.8(8) rTome mepemoorrcs ma PemecTReHHER oxyuaft,
TONBXO HANO CHONATH OYOBAEHYD 38MOHY I'DYIIH ’(“ rpymok ¥ "'

B 9acTHOCTH, OTOGpAXSHEE {, 430 ->KOA onpenesnsrca nmmmpomn-
HHME T'OMOMODJW3MAME TOMOTONEYECKEX IPymm, JIoKa3aTeXnCTBO aHANO-
T'HIHO,

IoxasarexpcrBo NpexxoxeHEa 6.3.4.
V3 cTanmapTHHX CBOSCTB CBRASHHX CHOKTPOB CEBXyeT, YTO Orodpaxe—
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[hu, kul] — [ 4u,KA]

ABXASTCA E30OMODIHAMOM; XDOME TOro, BosmeficTBEe oTOdpaReHHMR {:
&uw — hulra romorommecxwe rpymm ompexexseTCA BoSXeRCTEHEM
Ha romoTouEyeckEe rpymm orodpexemms &2 §: ZxBU —- AxBUA.Io-
®TOMy mpexoxerme 6.3.4 EuTeRaer ¥s yreepmuerms 6.4.8(B).

HoxasarexscrTBo Openxoxenxsa 6.3.6.
Jewmea 6.4.3 ocraercs BepHOR NpM 3aMeHe CIEETDA fu CIORTDOM
K(@n,..,o)c méum N (noroMy 9rc HyXHO® yTBe[RISHEE BHTORAOT
H3 9TOf! NoMMH X NEPHONEYHOCTR NNE, 6CXX YTOAHO, NMOTOMYy UTO XOKA-
3aTeABCTRO XoMMH 6.4.3 TOMHO TARK Xe IPDOXORHT B B ofmeM cxysae,
furyppyrmen B Xemve 6.4.5). lostoxy ® xeram 6.4.7 ¥ 6.4.8 oo-
raprcs BepHIME mpw 3ameHe cmextpe KW andum cmexrpon K(@n,.,0);
ROXASATEXHOTBA MOYTN H8 MOHADTCA. Ho TaKas SaMeHA NpeBpamaeT
EORABATOXBCTBO IPORACKOHNA 6.3.4 B JIORASATOXBCTEO IPENIOXCHES
6.3.6.

AHAXOTHYHENM 00pASOM 9TH DECCYXNOHER NPOBORATCA B BEMOCTBEH-
HOM CXYyYae M XORA3NBADT Ipexxoxesme 6.3.8.,

TEMMA 6.4.9. Ecxm mpentoxenwe 6.3.5 BepHO AN {0-8EEIECROTO
oxyuas A =Z", 10 oHo Bepho ¥ gam {-SoRaZHOTO CIyvan A.Z‘ﬁ'

XoxasarexsrcTBno. Iyecrs OLGA(ZM). VHRIymEpo-
BaRHHR rOMOMODIR3IM I'OMOTOHNYECKEX I'DYINI

A, %, (ZxBU) —=%, (Z  xBUZ,)

ABEASTCH YMHOXGHEEM HA HOXOTODO@ IHCNO A s € z( » . M XoxxHN
IPeXTOXORNYE, UTO OU KOMMyTHDYeT C rpaHO$OpPOM B YTO NPEXAORGHES
6.3.5 pepro zaa A = Z P Torfla CymecTHyeT TAXOE OTOCDAROHES

$ ku — sz;,

Tro Q”{ coBmafiaeT ¢ OWEBWNHOR RoMIO3EImef
ZxBU "“"“.z(')x BUZ(P)‘—’ zprUZP'
Torna ERAYINPOBAHHHR I'OMOMOPIE3M I'OMOTONNYSCKEX IPyIN
f,: %, (k) — %, (R0 Z0)

ABIAOTCH JMAONOHYEM FE TO Ee CaMoe WECKO A 5&2 Orenma

()
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ONBEYOT, ¥TO HAA KAXKOI'O omxmu*(z‘V’ neerd)
($uw'v®) e (K) Oz‘?)

Oyors Temeps X & K (ku) HCHOXBAYR oMMy 6.4.5 Tak ze, Kax
M NOZAE STO B NOKA3GTEIECTES NDONICKSHEA 6.4. 8(6), M MOXeM
HAIMCATH

. v 4
vac-}:hMu, V', rme ’Ame Z,
K, SHAYET,

(gyz)ew (K)oZ .

OTcOuA ORejyeT Teleph, VTO DIGMEET €2 X), roropuft P'u,ou
npm{am:exan KOJBIY *(K)QZ HA CaMOM NIeXe NDHEANNCXET KOIBLY

“(K)®Z . s mevam 6.4.7 cEoxyeT Temeps, uro 4 npomyora-
eroa "epes ogroopaxem{e

{ s hu — fkw'l(r)

HagoHen, osoxoreue 6.4,2 DOXKASHBAET, WTO 92"{'= oy, lewam
6.4.9 morasama,

ARAXOTHTHHe DaCCYRNOHEA N0 BORADT eHBocTE oxyaR A =
cyuas A =Z % B mpemxoxer:s 6.3.7, HO 2XOCH UPEXOMNTOS p&m—-
THOA 88 0, YTO MH HEUEro He sHaeM o6 amaxore rpymm A (A)
B opEE, JlefOTBETENPHO, B KOHN® HAWNKX PACCYRUOHER HaM 10—
TpedyeTCs 3BATh, YTO OTOCDAXeHEe

o: BSU — BSUZ

oOpefie I8 TCA KOMIOSEIHER
BSU =~ BSUZ ., — Bsuz;

370, ONHAEO, NSTRP ROKASATH, HCHOADSYH, HANDEMSD, CIGRTPEIHYD
IOCAeROBATONBHOCTD AThE ~ XWpmedpyxa. fl He coReYyD, TOM HO MOHES,.
ECIHTHEATH 9TE coolpaxemms na BSO axn musoxa cmyvas A = Z, £

¥3 oxyuas A = Z:. B NPOXNONOHNK 6.3.9; R TOMY ¥° P BEMOCTBOH~

HOM cxydae f ckasax o0 amaxore rpymm A(A) xocraToumo amoro.
.BUIOXH® NOBATHO, YO PACCYXNSHEA, IPE IOMONME KOTODHX MM XOKA—

SHBGNH XoMMy 6.4.9, DPEMOENMI He TOABXO K OXYYAAM IPyNH Z(P)

I)B CHMBOXSX ‘Eun u‘v‘ 4 pashHe, - . TepeB.



g Z’; IpR DOEXONANEX MpeJNONOXEHEAX O rpyme A momoHoe
paccyﬁexme POXOXET XNA BAOXOHEA BTOR IPYmMN B ee  { -emmie-
OKO® NONOAHOHHE.

6 e HO

B »ToM X CXexyomeM naparpadax A Opeinosaram, 9To Ipymma Koo-
gumwenvop A He mMeer Epyuemus @ Wro oEa NoXHa E Xaycmopdopa B

—amIecRof Tonoxormw; Hanpmmep, rommrea A = Z, . B sroM ma-
parpede # muwmomn rpymay KA(B(Z/p™) x npoxemdrcTpupyD 5
gexr mpeanoxosmemma, uro sxement oL € A (/) xomMyTEpyeT ¢ Tpance-
pom. PesyxpraTi OyIyT OMMCAHN B TePMEHAX MPAMOT'O Da3XORSHHA
rpyma A(A).

fl HAYHY ¢ BNYHCJOHEA T'PyII KA(B(Z/p"’)). B rpyme U({)
EMeeTCH OJUECTBORHAA NOXTDymNa, msoMopuas rpyme Z,/ p"'; BlIO~
XeHNe onpemexse? oTodpaxeHEe

B(Z/p*) — BU(1) =CP".

Byers §, 6 K (B(Z/p')) ecTs odpaz amemenra ¢, & K(CP*). oror
BACMOHT YXOBXOTBODAET COOTHOHEHEN

&) =1

IBAA 6.6.1, dxementu E,i. Ize { mpoderaer BCe BHUOTH
mod.p", cocrapmwr A-desuc 3 KA(B(Z/ p™)i B 20 x0 Bpews

KA (B(Z/p™) = 0.

fl mpoXoMxaD POPMyZRpOBATH DE3YABTATH Opexue, UeM IABATh MOKA-
sarexncTEa.

CIEACTBHE 6.5.2. Jas awdoro % ®_aodoro o € A(A) cymecrsyer
raxag xoHewmas /\~Emefinas ROMOEEAIMA

b = Z,?t*"lf"'
4

oneparpk ‘Yﬁ. EoTopas meficTEyeT TAX X, E8K OU, B K(B(Z/P‘)),
u, 58 cavow gere. » K(B(Z/p*)aza ncex /<.
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IBRA 6.5.3. Orodpezenna
.. == B(Z/p") — B(Z/p""') —..— BUW) =CP"”

muxymapyor saonopimen m KACP™) 2 {im KA(B(Z/p™).
CIRJICTBYE 6.5.4. Kosmosmmua') *

A(A) — Lim KA(B(Z/p™)
ABJAETCA ZSOHOMSMOM,

TorasatTexbcrBOo neMmu 6,51, Ma crmoxsyem
CHeKTPANBHYD HOCASACBATENLHOCTH ATHR - Xmpmedpyxa. Ilycrs R(Z/p‘)
8CTH ROABNO UPOJCTABASHER TDYIITH Z/p"’; OHO SBIATCH CBOCONEHM

Z -moxynem E CBOGOZHO HODOXTAETCA OMFOMEDHHME NPOJCTABACHNAME
rpymm Z/p" . Baomesme R(Z/p™) s K (B(Z/p") NePEBORAT OXHO-
MepHH® TPEJCTABACHNA B DNEMOHTH E,; (rne ¢ mpoderaer nce mu-
very modp"'). O6HTmed gmrsTpAmNS JPOCTDRRCTEA B(Z/p‘)ero
ocrToBaME samaet fuapTpemm rpymm K (B(Z/p" )); orpanwvemue
aToR JmuBLTpAIEE Ha R(Z/p"’) naeT §uxBTpAIED R(Z/p ), TPymm
R(Z/p"). darToprpyuna

R (Z/Pt)zm /R(Z/P‘)zmu.

ects Z mpr m =0z Z/p" mpr m >0. poaxsrposes rpymy
Ae® R(Z/p")nom*pymmrm AeR( Z/p"’)m, MH DOXYYNM COXpaHANmEe
fmupTpanEE OTOCPAXSHEE

A®R(Z/p™) — KA(B(Z/p™).

Tar Kax /\ He COISPEKNT SISMEHTOB KOHOWHOTO HOPAARA, TO JyHK-
rop A® coxpanser ToWHCCTH; HOSTOMY

AeR(Z/pY,, A mmm=,
KOR(Z/pD,..., \MpAms m>0,

¥ Bra 3aKTOIXDYIIA ESOMODYHO 0TOGPEZAETOA EA WASK Ez onexrpaxsEOP
HOGHeIOBATOALHOOTE ATER — Xmpmedpyxa™. 2va COEXTPAXbBAA HOCNBRO-

D orospaxesns A(A) = K(CP™x xsomopiasma xessas 6.5.3. -

Jweercs B BHIY, 9T0 IPyIna EZ:" srofl cmexTpaxbHOf MOCEARO-
BATeNBHOCTE Esomopfra 9Toff (GXTOPrpynNé NN YOTHHX & H t osstudm
¥ DaBHA HYMD B OCTSJBHHX CIyuaAX. - [IpEM. mepes.

a
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BATOZEHOCTH YPHEMAXBEA, K MH EIJEM, YTO KA‘(B(Z/p")} =0,3 10
BpOME KAK KA°(B(Z/F")) ecTh OOpaTHHE mpeKex T '

AOR(Z/pM)/A®R(Z/p"),, ;

EHIMG CEOBAME, KAO(B(Z/p‘)) ecrs nonomsense rpymm A®R(Z4Y !
HO TONOXOTEW, RHIyIRpoBaHHOR ¢mmprparmef, Jlanee, R(Z/p") 6CcTh '
npauea oywsa rpymm Z (mopoxmermo} 1) H Exeaxa R(Z/p")- axpa
4YTMeHTAINNH, - ABAANGEroCA CBOCOXHOR rpymmoft paura p""-i; anaxo-
rrao oderorr yexo ¢ A® R(Z/p*). Ha caaraemom A rpymm
A®R(Z/p") fumsrpamix TpuBKamsHa, & HA CIATaeMOM AoR (Z/P‘!)A
TOOONOI'EA, NODOXIeHHaX $MibTpamEeR, coBmamaeT ¢ F-axmqeczcoa T0~-
moxorseft. Tax xax rpymna /A momia ¥ xayonropfoma B p-amr‘leonoﬁ
TONOZOTHE, TO HONONHEHXE AOR'(Z/E")no TONONOTHE, NOPOXTEHHOR
fmmrpampeft, e0TH CHORA AGR(Z/p . 310 norasuBaer meMMy 6.65.T

Jorasarex»cTBO OXencrBHa 65,2, Nyors
mam oo € A(A) m Hexoropoe . Ecmw

- 4
LRI A

]

TO
8(5,) = LAEL.
+

o memme 6.5.1 mu moxeM momodpath rakoe H, uro £(¥_ ) = a.@ ).

® 5 2 L3
MMeetos 0TOSpaxeHUE B(Z/p ) —~ B(Z/p ) gepenoxzmee &, B &,
TAK YT0 N0 COOCDAXEHHAM eCTOCTBEHHOOTH 6(5,;) =a(g +)-B crry xe-
mefiHocTH oTodpaxeHHR OL H 4 omx COBIANYT ¥ HA XOGOR KOHeYHOR
Z~mune RHOR KOMOHHAINAN

RS

Teeps, TAER RAE KOHeUHHE Z -mEpefHHe KOMOWHAIEE IIOTHH B TONO—
XOTHWE, mopoxTeHHOR mbrpamseft rpymm K (B(Z/p”)),n rax EaE ofa
oTodpaxeHRg 00,45 HOIPe[HBRH B 8Toft TOmOXOIEW, TO OLX =5xm m-

doro X € K(B(Z/p")).

1) koxro xorasars (cM.-[17] ), 9ro ecxz B cnexrpanlnot HOoCXeRO~
BaTENEHOCTR ATHE - XnpmeOpyXa ®a mamoff xmrRe [ o0 mowrm Bee
mmppepemrany rpesramsiy, ro rpyma KA*(X) zeftorBrremsro mpmoo-
eIETCHA R E':: (r.e. B Heft HOT BAeMBHTOB CeCKOHeUHOR JmmbTpamau);

DEM. IeDeB,
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HarOHeN, YTREIENeHEE O B(Z/p"') ENTOEAGT ES SHEMODPJHOOTHE
0TO0 PARSREA '

K(B(Z/p"') ~— K(B(Z/p™)

% 6CTECTBEHHOCTH onepamuad or.,6 . OTEM JORA28HO CHexcTBHe 6,5.2.

ZToxasarexscrBo xoMuu6.53, Iyer 'Z/P”
eCTh OOBeXFHEHKA NOXIDYIN Z/g rpymm U(1). Cradmme Z/af“
JECKpeTHOR romozormef; TOrmA (Z/p")dmr mpocrpancTeoM Jfxer-

depra - Maxzefma rwna (Z/p™, 1). Caexosareasno, B(Z/p") mommo

CTPOHTH KX NpaMof mpeAex IpOCTPAHCTB B(Z/p'). Tax RAaE odparT—
fag CECTEMA

o ~— KA"(B(Z/p™) ~— KN(B(Z/p™) ~— ...

COOTONT H3 amop@ngnon, TO Orodpaxerme
Lm KA (B(Z/p™) ~— KAY(B(Z/p™)

ABAAGTCA B3OMODIH3MOM. PacoMorpEM Temeps oTOOpDAXESHHES

B(Z/p™) — BU();

TOMOXOTHEYECKEe I'DYIIHE STOr0 OTOSPAXCHEA - BT0 I'OMOXOI'EYOCKNe
TPy napH, BO3HNRammef IDE NpeBpANEHEE 8I'0 BO BXOXPHEe, N T6
WS HEX, RoTODHE OTXHUHM or Eyas, mooMopdms Z[%/p]. Ter rax
rpyma A xaycmopdoma B p-amnecxoﬂ TONOXOTHH, TO

Hom(Z[#/p],K) =0,

¥ HECHOXHO® BHYNCXOHN®, HCHONL3YNmee HOXHOTY rpymmi /A B ee
F-anvecxoa TONONOT'EE, IORA3HBAET, YTO

Ext(Z[{/p].A) = 0.

Hs oduumoft Teopem o0 yHEBepcambHHX KosdPEMINeHTax cXexyeTr, TTO
ROIOMOJOTEE Hamero OTOCpaXeHMA DABEN HYXD, ¥.e. OTOGPAXEHN®

H*(B(Z/p™)iA) =— H*(CP™;A)

ABjgeTcA E3OoMopfmamoM. Ilpm moMomm CHeRTpaXbHOR nooxemm_nna'o-
¢t ATsE -~ Xnpmedpyxa MH EHBONHM HS ®TOr'0, W0 OTOGDAXSHNS

KA*(B(Z/p™) =—— KAY(CP™)



TAKKS ABAACTOR F3OoMOpfMaMoM. ITEM Xoxasana mosa 6.5.3.

Caencrexe 6.5.4 rHreraer w3 semM 6.5.3 ¥ 6,4,.1.

Jerua 6.5.1 nepenogmos ¥ Ha BemoCTBeHEME cxywaft, ecim Mu
SAMOHEM pacoxoem !, o COOTBOTCTEYRIEME JIBYM6 PHEMH nemec-meusu—
ME paeoxoexm.?a llu ,uonzm BCIOMHETS, UTO 7], = 7,

t
E 4T0 q” i l} mod.P ; MOBTOMY OTENSHB 1 XOIXHA HDPO-

derars nonomee MHOX@0TBO IpexcraBkrexefl, HanpmMep

(VE A p / 2 . Tax K&K BC6 OTH PACCHOSHHA YeTHOMODHN E ODEGHTH-
To A 0AMOM Jele Mi OLYTHM OHOGHHS nom*pymm 20 @

eﬁ%’c‘m(am;*» roam KOA(B(Z/p~

Crexorsus 6.5.2 w 6.6.4 roxe nepexocs'rca ua Bemeornemmn
onyqaft.

OcraxbiHe peayXbrTaTH 9TOro Haperpeda NePeHOCATOA HA& BemecT-
BeHHHR cxyyaRl 0eS ceppesHHX HaMOHOHER, X g B COXBIMHCTBE OXYY8eB
He OYAY yUOMEHATH 06 BTOM.

Temeps ¢ momomsn E3oMopfEsMa S CEOXOTBEA 6.5.4 My MoxeM
omrcars mpamoe pasuoxemze rpymms A (A). B odosmavensx memem
6.5.1 sajamiM IpAMOS DASIOXSHNE T'DYIIH KA(B(Z/p‘))Qomxoﬂ

Pt () Ey )

{80 modp v ‘w0 modp

OueBEAEO, PO DTO DPASXOXOHNe COXPAES6TCH IPH NePeXORe K odpar—
HOMy IpefleXy M 3auaeT Hpamoe pasxoxerme rpymmd A (A) mmma, cra-
xeM '

(6.5.5) a+— o' +a”

3recs 0L’ ecTs Ta YaoTH onepim O, xoropasg Moxe? CHTH onpemne-
ZCHA WPE OoMomu onepamait ¥ 4., Bsamaio poCTHM ¢ P ( xop-
PERTHOr'O HEpeXONa K NpeuexAy), B TO BpeMA Kar aects Ta uacTs
onipam U, KOTOpDAaA MOXeT CHTh ONpeNeNeHa NP HOMOWW onepamui
k. RpaTHHM P (= xOppeETHOrO nepexoxa K Npemexy). JTO IpA-

MO Da3XoxeHFe OOpPATHOrO Ipefela OCHOBAEO HA NPEANOXOREHHH O
moxHOTe ¥ xaycuopfosocTE rpymm f\ B ee p-emecxoﬁ TONONOTHR X
06 MOXOT ONTH IOJYUeHOo (es TAKOIO polia IPeaucJoXeRmit.

Tenepsr sCHO, 4TO mpexnoxenEe 6.3.5 OyneT BuTeRATH N3 CHEXyD-
ENX EBYX PesyZbTaroB.

IEMMA 6.5.6. Boms v €A(A)z ecom oveTr =Trea mna Bcex Hamux
saxprmt B(Z/p?) = B(Z/p™*), 20 a"=0. |
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IEMMA 6.5.7. Bomx @ A(A) xa’=0, 10 weim&R™,

Jevma 6.5.7 Gymer noxasaHa B § 6.6; nema samava B vTOM nB-
parpede saxmuaerTcs B EORasaTeabcTBe XeMuM 6.5.6. A mpEoryman
K OOHCAHMD yUacTByoumx B Hell Tpancepos.

~JFEMMA 6.5.8. Tpanofep, oTBevamimf HaR[HTHED
B(Z/p™) — B(Z/p"""),
nepeBONUT a,‘ B 5‘5 ] # Dpoderaer p meroamod.p

cpaBmvy o mod
JToxasatrenborTsBo, MMerca CXONYOMAS KOMMYTATHRHAH
IAerpaMMa TPyI:

Z/p* — 1

|
Z/p™ — 1/p

HEXHAR CTpesRa KoTopof ecrs ovenmmuuft smmMopdasM. OBa ilmnl—

Pyer CHIYMIYD ROMMyTATHBHYD ABAIPaMMy, BEDPTHRAXBHHE OTDEIRH
ROTOPOH ABNANTCA HAKPHTHEAME:

B(Z/p*) — B(1)

| !

B(Z/p™") — B(Z/p)

Iis oToAmEro cupaBa HAKJHTEA MH MOHOXE3YEM KOHOTDYKINND
Arsn rpencgepe B K-reopum,  mu pmmau, wro Tre{=p, rze p-
perynApHOe IDefiCTABNGHEe IDyINH ’Z/p B CEHAY 8CTOCTBOHHOCTE
IS CTOAMEro C/eBa HAKPHTAS MM IOXNYTHM '

-~
2 ~

I M T p-irp”
Tri=A +€"H1+&1¢1 tot E’u-i

Lna T'L(E ) rpedyewfi peaymprar Euyeaer TeDeTs HS MYBTE-,
nmammocm rpeiicfepa’, Tax EAK E, eK (B(Z/p ) ects odpas
DaIeMeHTA E, 'iK(B(Z/FfW ).

K CHeIyeT H3 ROMMYTSTHEHOCTH JEArDEMMH IOOXe yTBEDEROHNA
(? .3. ShtTm(Ef'ﬁ) T’ca:f(y) XA MOOro HAKPHBAKEI'O orodpaxem
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Jewta 6.5.8 mosBoxner HAM YBHATH, B RAXOf Mepe HamN OI6paIHY
KOMMYTHEDYDT ¢ TpaHcdepos. Pacomorpm pasxoxemme (6.5.5)

o — o' +a’
HFMMA 6.5.9. Tpanotpap, orpeyanaER HER[UTED
B(Z/p") — B(Z/p*""),

YROBISTBODAGT COOTHOMEBHED

¢ ‘ rp ©
(@Tr-Tra)g=pa's | -Tra's, .

IorazarexscTBo . JlocTarouno Roxasare 3Ty fopMmy-
xy xaxa { = 1, a moTOM BOCHOXE30BATECA 6CTECTBOHHOCTED. dTa fop-
Myxs Imuefilna mo OL H SABHCHT XEmL OT XeRoTBmA OL B HpoCcTpPaHOTBAX
B(Z/p‘)n B('Z/p“‘); HOBTOMY, 201‘.1301{0 casporemp 6.5.2, n0-
OTATOUHO NOKA®ATh ee RIx OL = ¥ ™, Iycrs cmavame & =0 mool.,a,
rax yro o' = ¥ " =q, Torna

et gt %
Iy 4 1+4p™) hedlp”
b4 T’LE,“ ¥ (EOE""‘ ) - {';o E"u( -

" .y (o e Ap*aOmedp™*) = purts

Boxx ze R #0 mod.p, ro "=0, rax wro mpames vacts Hopmym
DEEHA HYAD; MOXHO IPOBOCTRE T@ X6 BHYHCACHEA,ITO W JAIA CAyIAA

4 =0 modp, mo mpome crasars, wro omepamms ou="¥rexur B imS3e
mosromy o7 =Tras Jemea morasana. ‘

Tipeweraa xemmy 6.5.9 k omepanmaM a,'na,", MH MOXeM Da3NOXHTh
ee Ha mBe QopMysm:

! < tet
aTg, =Tra's,,

" ¢ et
T - patl .

3rx fOpMyMH OCTAHYTCH BEPHHMZ NIDH SaMche DASMEHTa E,‘
o sremerron X & K(B(Z/p**1), a sxemenra g, - odfaor
sxeseHTa X B IpynIe I‘((B('Z}3 p"’); HaM HeT HeoOXONEMOCTH JO-
KASHEATH B70. -
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HloxasarexseTBO XeMMHE 6.5.6, Opegnoxoxuu,
aro o & A(A)zosgrepyer ° rpaaeqsepou BO BCOX HANMX HAKPHTHAX.
fpennoxoxuu cravaza, uro aL"(1) = A4, rae A & A . Opmuenas zem-
My 6.5.9 X HaRKDHTHD

B({) — B(Z/p)

2 nozasrag { = 0, My nmoxywEM
Pt
(aTr-Tra)l = pa'i-Tra'{ = A(p - F Cf),
=0

TaE Y10 00g3aremsuo A m= O, TIpeXnOXQKMM TeIEDE 1O MHJYRIEE, 9TO
s B(Z/p*) muwer mecro pasercrso o 5, = 0; muyKoMa HATEHA~
eTcs CO oxysas’t = 0, B KOTOPOM Hame YTRODKNOHNS HOTHHHO B CHAY
CKA28HHOT'O BHWe. PACOMOTDHM HAKDHTHe

B(Z/p*) — B(Z/p**");
ms meMMH 6.5.9 BHTEXAET, UTO
pou"E, -Tia'g, = 0.

Ho Tro' %, =0 o npe,mo:zoxenm) HHIYRIEE, 78K 970 poc"t, =0,
vy A+d

Tax Rak 0 Tewse 6.5.1 rpymna KA(B(Z/p ) He maper EpyvemNs,
0 O !, 1=0 llar EHXYKOEE Sapepmex H, snatmr o £~=0m BOBX
v, Tenepr, H3 omencTeEEA 6.5.4 BHTERA®T, YTO OU -0 H XeMMa
6.5.6 Eorasasa.

BHBOX OpemtoxeEms 6.3.7 us mpemromemms 6.3.5 max A= Z;.
HaM omATH IDeJCTOMT DACHAAUEBATECA 38 HAMe HOBHEMAHEE K Ipymre

SU.

[lycTh AAHA SNEATHBHAA KOTOMONOrMYEOKAS ONOPAIMAA
o [W BSU] — [W BSUA]

e A =Z". Coraacso [10], meerca emmorsenmas xoromozoruze—
CRan onepar&a , BRIDYA6MAH B KOMMYyTATHEHYD XHATDAMMY

(w, BSU] —%~ [w,BSUA]
[w,BU] —2— [W,BUA]

Jiazee, ecam omeparia ot KOMMyTHPyefT ¢ tpatichepoM AEA BCEX HamMX
HAKpHTER, TO 3TO BEPHO K XA ONepauyH 4 ; neficreErexsHO, 6CXE
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xe (Z/p"),BU], ro an 20TH 00pAS HeKOTODOLO BAEMEHTS
ye B(Z/p"), BSU ], nosromy pasencrso Ty = Trougnnever se
codofl papeHCTBO

4Tr p"':r, = Tn bp* 2

X, SEATAT, DABERCTEO 6 Trox = T éx BBEXY OTCYTCTBES KDyYeRE} B
Mweeros aioro omepamml C, BRADYACMHX B KOMMYTATHBEHYD Ja-
TPeMMy

[w, BU] —*—~ [W, BUA]

[W, Z*BU] —~ [W,AxBUA]

YroGH NOCTDOMTH TAKYR ONEDAIAD, HYXHO, B CYWMHOCTH, TOJIBKO Bh—
Opats craiAp A ©

ci =2A1.

OxuaRo0 ®EMeeTCA ofHA ¥ TOXEKO OFHA Takasg onmepamms C, ROMMy-
rEpyDmea ¢ TpeHcJeDAME BO BCeX HANMX HARDHTHAX. Boiee TOYHO,
TEX KGR HA DJAEMEHTAX M3 SIpa AyIMEHTan®E C YXe KOMMYTHDYeT ¢

rpaRcdepamE, TO MAA KoMMyTHpoBaHEA C C TpaHcfepaMy HeOGXOMAMEHM
N JOCTATOYHHM ABAAETCS PABeHCTBO

cTrd =Tred.

Paccyxnas Tar X6, RAK IDE JIORA3ATeNBCTBE NeMvMH 6.5.6, Mu BHENM,
970 HEOOXOIMMHM ¥ XOCTATOUHHM XAR STOI'0 ABIAETCA PaBercTBO
" . [N
¢"4=0. Ho » rpremameHOM cayuae My mmeeM (¥ ') =V¥; ocxemo-
BATOABLRO, MMEOTOA OXEO M TONBKO ONHO SHAYCHH® A , TapaRTHDYD-
mee paseorso C"4{ = 0. .
Currag BepHHM npexaoxeHEe 6.3.5, MH nIoJyuaeM orolpameHme

$: K(0,...,0) —= (K(0,...,2)A,
xxa Roroporo £2°°§ = c. OroSpaxene { sazaer oroSpexerme
¢:K(,..,00) — (K(4,...,2DA,

00 . .
lxa noxazaTexscrea pepeHcrma S2 g. = (LIOCTATOYHO TPOBPOPATH, YTO
QU oupeieXAeTCA ROMIIOSEImER

BSU —= BSUA —= AxBUA,
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a 9T0 HONMOCPEACTBSHHO caexyer ma roro, uro BSUA asmaerca pe—
rparron mpoorpancrna A X BUA . Jorasaremscrso saxomdero.

CoofpexeHns, CBASAHHNE C IEPOXONOM OT b= C, xopomo pado—
TADT ¥ B BOMEOTBEHROM OJy4ae. ' )

6,6, HeoRoABERQ ¢JOB O O 0C

Hexsn pTOro naparpada ABAASTCA HORA3ATEAECTEO XOMMH 6.5.7.
fl mpopelly ero A8 KOMIZEKCHOrO OXYYAA; B PEMECTBEHHOM Ciyuae
ceppesHHX OTIWURE He BOSHMKAAT.

EcTeCTBEHHO HOPEXX6 BCEro OGCYNAT: BOSMOXHNE CHOCOGH TONOMNO-
rusamga waomeors [hw, RuA] 8 A(A). Tomuatimes ws pesywmx
rononoragt B [lw WA jects "romozorna ¢umsTpenEE", B RoTOpOR
TEIFMEAA OKPECTHOCTH HyAS COCTOMT HS MODPJH3MOB f: hu — kuA,
EMeDEMX TPHEHAABROS OTPAHEYeHE® HA 0CTOB Au™; xax Tornoor,

a. OuTp MOmET, QU puo*unpennoman MMEHHO ®TY TONOXOTED.

* C mpyroft cropomH, paccuomu KOMIOSAITED

[hu, fun] =~ AN) — KA(B(Z/p*) °.

Xogerca, ROHeWHO, 4TO0H oHa OHia Hempepurxoft. Owermmuof romoxo—~
rret 3 KA(B(Z/p")), orsevaxmet sromy rpedosammn, msasercs
ONATE~TAKE TONOXOIES (PWIBTpaIEE, B XOTODOR, OXDECTHOCTAME HYAd
ABIOTCA ANDE

ker[KA(B(Z/p™) — KA(B(Z/p™™M].

Koreuyno, OHIO 6H HePASYMHHM HAJGATHOH, YTO YKA2AHHAA BHNE KOMIO-
SHIEA OCTAHETCA EeUpPepHEEOR ¥ NXa andoft Goxee TOHEKOR TOHNOXOTER
B KA(B(Z/p ). Ho rpymm KA(B(Z/P ) pestaraerca ® mpmqD
(ne cosmammef HERAXWX HpOOXeM) H AXpA ayrMeHTa-
é%(B(Z/ *); Ba mocaeXEeM TONONOTES MIBTDAIR CoBUBIA-
e'r c P-e,unecxon romoxormefl, B Xoropoft & CYETAETCS ROCTATOUYHO
OXUSKAM K HYJD, ecim

x =0 inod}p"'

T e T
= )) = %)) —- *)) >
—-KAB(Z p“)) ~ [ipam. ne_—? P P
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AHA ZOCTATOUHO Ooasmoro M. C amreopa@yecKoff TOWKH SPOHUA
,p-ameoxcan TONONOTMA Hpome H ymoOHee, Tar 4TO IPENCTABIAGTCA

PasyM:uM BBECTH ) -GXEIECKYD TONOXOTVE BO BOD rpynnyI(A(B(Z@‘)),
OveBHAHAA TONOZOrEA, KOTOPYN MOXHO BBECTH B

A(N) = gi_._n_mKA(B(z/p")).

eCTh TOMHOJIOrMS OGpPaTHOrO Hpemela P-a.nmeom romoxornit B yxe—
max K A(B(Z/p")). fl 6yXy HasHBaTH TEKYD TONOJOTWO IpERebHOH;
9T0 — OH& H3 TONOMOrKEA, OYEBHEHHM 0Cpa3OM OBA3AHHHX ¢ BHYHC-
xexnavm § 6.5, BrmowanmmME TpaHcfep. BoaMomHH, ONHAKO, B ADPYTHE
ONmpeleNeHEA, OTOJNb X6 PaSyMHHe ¥ NDHBOIAmMe (AKTHYeCRY K ToR Xe
camofft Tomoxorw#, Bo-mepPBHX, BCIOMHMM. A3OMOPHA3M

A(N) == KA(CP™) = A[[x]]

u3 xomvy 6.4.1. My MoXeM TONOJOTHSHPOBATH A[[x]], cymTan
TENFIHOY OKPECTHOGTED HYIA MHOXECTBO TAKEX GopmarpiHX orenen-
HHX DANOB lix , 9TO

*

XisOmooLp"' mmx Osism.

Taxkyn romojormp g OyXy Ha3HBATH TOomoJorueR pAxoB.
Bo-Bropux, Mi MoxeM Tomojormsposarh A(A), cumras rHmrumOft
OKPECTHOCTHYD HYJ/A MHOXECTBO TARMX OTOCpameHmit

o: ZxBU.—= AxBUA,
YTO I'OMOMODPM3MH
«,: %, (ZxBU) —= =, (Ax BUA)

CDABHEMH C HYNOM [0 MOKYJD P"’ mpn () €14 €U, BTy TONOIOTAD £
OyAy Ha3HBaTh ’tQ—ronoxorneﬁ; 9TO ~ TONOJOTHA, HaWfoXee OUOBHE-
HMM oOpasoM CBssaHRas co ctpoemmem rpymmi | ku,Ru A].

PasymeeTcd, TAR KAK MH HMeeM JEJO NCRIDYHTONBHO ¢ K-TeopH-
eff TAKMX IPOCTHX MPOCTPAHCTB, KAK B(Z/p") m CP®, ro mexny
STEMA TDEMA TONOJMOTHAME HONXHA OHTH IPOCTAs CBA3L.

JEMMA 6.6.X. Bce rpE Tomosoruy B A (A) copmagapr.

Jan vamix nesneft MOCTATOMHO 3HATH, YTO NpONeJIBHAA TOHOJOTHA
TOHbIE ﬂt‘—rononornn; HO OHNO0 OH riymo mpofiTm MEMO OROHIQTEJNb-~
HOT'O peayneTara.
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fl moPpemMeED C IORASETONHCTBOM yewu 6.6, M BamoHay Mo® 00%—
fACHOMEA. fl ONAMNY Temeph HOCROJNBRO TONOJOTHR B MHOXECTB® [‘ku,-kul\]
lleppas Taras TONONOrHA ©CTOCTBGHHO BOSHAXKAET HS Hamero AHANE3A
rpynmi A(A): THMMYHAA OXPECTHOCTH MyJA COCTORT W3 TAKHX OTO-
opaxemmt §: hu —Ruh ,aro romomoppusm

{.: m:u(hu) _— flczi(ku.A)

CPaBHEMH C HYJASM IO MOIYJ® p"’ mpe O0€{<m. B cany crazanEoro
Pume B mpenuoxenms 6.3.4 »To osHavaer, UTo Miomectso [ku,kul]
romosoresApyercs Kak moxrpyma rpymm A(A), B roTopym omo
BRIAIHBAETCH MOCDEACTBOM G2 . ‘

Bropofi TomoNorEeR ABIRETCA {)-BINICKAA TONOXOTHSA, eCTECTREH-
HO BO3HER&KmAS B rpymune

Homy, o (K, Ghuw), &, (KA)

¥3 memvu 6.4.7, Ina onmcaHWs TAIMMYHOR ORPEOTHOCTH HYJA BOSHMEM
ROHETWHOE MAOXECTBO 9XEMEHTOB X, XT,,.., X W3 K. (fu) x ompe-

.
IeJMM THIFYNYD OKPECTHOCTh V HRY/Z KAR MHOXSOTBO TAREX {EKA thu),
9TO BCE uNCiA

G, Gom), ()
n
IEeNATCA HA p . i Gm E83HBATh TAKYyD TONOIOIHED K 4—Tonoxormef.

TEMMA 6.6.2. OnpeneXemnas Bume T —TONOJOTEA B [Ru,fu A]
coenanaer ¢ K, -romozorzeft,

‘Kowewso, Hago oTMEeTHTH, YTO 00e STH TONONOrEE CTPOTO rpydee,
9eM TONONOTMA PWILTpAaIER, ¢ KOTOpoR A HAUAN ®TO OGCYRIOHES,

51 oryoXy M NOKA3aTENHCTBO JeMMh 6.6.2 JIO OROHUAHES MOEX O0BAC—
Hewmft, Onpapnanmem jemm 6,6.1 X 6.6.2 CAYXAT AX MCHONBSOBQHEE B
CleryomeM pacCYRICHRH,

BuBox xyewm 6.5.7 3 1emm 6.6.1 7 6.6.2. PacoMoTpes B
A(A) snemenr o, mexsms? B nommpocTpanrcrse A" = 0. M8 ompexexe-
HEa paznoxenus (6.5.5) BREEO, YTO O @MIPORCHMEPYETCR KOHOYHHMN
CYMMaMA -

a.; = 2: 7\*‘{’ *';
% %0 mod.r

’ , oV ’
3TH CyM  OL, JexaT B {m G2 & cxopsrca K OL B mpegeXsEOR TO

o
-

ne
AL

g ¢



noxors® rpymm A(A). Mo mesas 6.6.1 Yipemessnas TOmOXoTHA CoB-
naqaer ¢ ocTaxsmy romoxorsa B A(A). Orommecrrm [M,km\]
¢ noxrpymof {mG€2 rpymm A(A). s zerom 6.4.7 cxexydr, wro
rpymlapf‘?cnu,,kuj\_] noma B K -romozorum, a mo rewmme 6.6.2
K,~—romoxorea ooenamaer ¢ romoxormeft, wruymEpomammof B Im S
Tonozorve# rpymm A(A). Orcoma surerser, wro NocaezoBaTONB-
HOOTB OL, OXOMATCH X B M R” =, sramr, o' & IM 3%, drmu
XorasaHa xemma 6.5.7, '

IoxasarTeascTBO HeMMH 6.6.2, Oyors V - or-
PeoTHOOTS B T, ~TONOXOTHE, COCTOAWAS HS TaKEX §, %o

fo: T, (hu) — %, (Rul)

OpaBHEMO C HYZXeM IO MOIYD p"’ mpu 0§{<$m . 370 PAPHOORABHO
YoMy, 4TO

<¥,V¢> =0 modp” mm O¢iem,

rer wro V ABasercs orpeornooTED X B K —romomorus.

0OdpaTHo, myers V - HeEoTOpas OEpecTHOOTH B K, -romoxorme;
ROCTATOTHO DACCMATDEBATH OKPSCTHOCTE, ONDOXOAHOMYD KAKEM-THOO
0 premerron X €K (Ru)m cocrommyn, omemosarexsro, ms raxmx
fEK-A’(&u) , aro {§,x) =0 mocﬁp"’. 3meMeHT X MOXHO Ipefi-
CTEBATH B BEge KOHouHOft muHefiHOR KoMOHHAmEM

%, .3
B w* v
£'5~#@’5 ’

rre b, &Q ¥ 33 0; 1t woxem owwrats, uT0 B cyMy EXOmAT
s wiems ¢ 0€8€m. Pacomarpmeas oSmr sHameravexs Kosdfwrm-
8HTOB ,u.m. MH MOXEM HammcaTh, 4TO

Pix - E v‘,auwvs,

2,48

’ .
rme vV, € Z . BamaB oxpecrrccrs V B M ~Tomoormm opaBHE~
S p) >

{$,v*) =0 mod p"*t me 0sssm,

rf ,
i g, wro w8 f& V' crenyer f €V, r.e.V V. 3rm no-
Kazena rema 6.6.2.

172



nonasalrexsprao XAeMMH 6.6,1I, Chavaaa n
HOKAKY, WTO TOUOXOTWA PANOB copmazaer ¢ T, —romoxorwef,

BonosmumM, YTO B NOEA38TEXHOTBE CEOXCTEEA 6.4.2 OHXa ycTamoB-
neHa TaRad OBASh RoodPMIEeHTOB DHKA

o (g) = Z;?Liac‘
H HHIYOEPOBAHHHX I'OMOMOPJHSMOB

o, T, (szU) —- W, .(A*BUA);

HOCXBIHES npencraamr codoft mmm HB WHCAA jL APy,
Ao P, @ Z. TosToMy ecxm masm wmcex A onpanenn‘m eonka

l‘-Omoolp me Osiém,
TO

,u.jIOmod.«p"’ me Osfjém.
OdpatHO, OyCTh P* 80Th P-—xrpmpm MHOXETOX: UNCHA

det )"1('2'3' !,
oam,(PV |
Otj(m

60HH HXA noea}b COpaBelANBY CPABHOHEA
o ¢ ,
pu; =0 mod ™" mm 0¢iem,
TO

A, aOm,od,p"' mr Osism.

Oronpa crexyer, 4TO TONONOTEA PANOB coBmamaeT ¢ W R, ~TOmoX0-
raeft.

Temeps £ XORAxy, 4UTO TONOXOTEA PAROB TOHBME OPXeIBHOR TOmO~
aorze. [iycrs naHa okpecTHOCTH V. HyXg B mpexexsHoR TomoXorm:,
cocTosmas, cxaxeM, E3 ramex &L € A(A), wro

a(E )=0modp™ 5 KA(B(Z/p").
B xomsme K(B(Z/p™)) meer mecro pasencrso (qw)f" =
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ES XOTOPOrO CXemyer, 4rv n .
@7 = -0 = py

INA HeKOTOPOT'C IOXXOXNAMEI O y;. BosBexns 9TO PaBeHCTBO B CTe-

meRs M, MH MHNOJNy9IFM 5

nP n
() =p y .
TNosToMy ecom

8() =L, 4,25,

tam

e m -=np"', T0 00A3aTeABHO 6(5,,‘) = p"z Ang HEXOTOpOTo
NONXOEAMEro % . 3ammeM

o (E) = ?:olixi;
cpaErenEA *

3.£!0m0d-_10~npn Osi<m= np"‘

8QMIADT OKPECTHOCTH HYZS B TONQAOTHE PANOB, ¥ ®3 CKASAHHOI'O BH-
me cAeIyeT, YTo O ;exET BV 4

Hagonen, s XORAXY, UTO NpefeibHAA TONOJOIEA TOHBHE TOINOJIO-
r¥n panoB. IycTh ZAHA ORPECTHOCTH V HYJZ B TONOMNOTMA DANOB,
coCTOAmMAs, CRAXEM, WS TaREX OL, YTO

a(g)= LA, =,
THe

A, =0 mod p"’ mpE LS m.

VanyrnmeRk BHES DO £ w IOCTPOHM THCJIO 'L-m(&) CO CA8NYINIHM
CBOficTBOM: ecaH

B(8) = _E%,M@acé

- m-4 .
i)nelc'mnenao. a(¥) = 'Zo lig"f + ‘6((}). rre H(E) =
= ‘E 1,;30‘. Bupaxerue E 1‘@:,‘)‘ IeNATCH Ha p"oornac-
no ;:aom HR 1. a «6(5,‘) .nemc‘k ﬂa‘ f)"’ B CRNy CR&38RHOTrO

mwe. ~ llpeM. mepes.
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z $(%,) mepexomr » nym» KA(B(Z/ By e beV,
memmx TPEEZATLHEM 00Da3OM HAUMHSETOR c k=m+{mm o &- m
A 2 =, Mpemmonoxmy, uro HOCTPOGHO THOXO 4L = n(k+1),rze '

1‘ «ksm Tar RKax K(B(Z/ o hid) SEEYIHPyOTOR moxexneu Ha

o 10 MoxHO naftra -ranyn oTenenb zp QAR P, VIO waeMeNT
(@, -yt = (e ) amympyerca » K(B(Z/p™) "') JMHOXBHHEOM Ha
p . l]oxom

= (k) =max(n,,s).
Eoam

B(8) = L

i3k

X ‘6(5 ,) TMepexomMT B Hyms B KA(B(Z/p 3y, 70, PACOMAT-
pUBaA tman HauMeHbRER (uiaLTpanXMM, MH BEEHEM, YTO /u,*- Omod.p
PagcMoTPHM TEmephs Taxyp omepammo C, 4TO

c(®) =] M,44".:«: .

Ouesmmro, wro ¢ (&, ) nepexomer B rym> KA(B(Z/F‘)%‘):
no®TOMy IO mpexuoXoxemun mRAyKmEE C @ V. Orcome ozmenyer, wro
46V “) u mar ummyxumm saBepmen. '

MEIyKOVA 3aKaHIEBAeTCA HA & = {; IDH 9TOM NOAYIAETOR TAKOS
7, 9TO0 eCAE NAA ONBpPAIEE

8(8) = Q M, T
L 3
x $(& ) mepexomur » mym B KA(B(Z/p )'M') ro €V, Cpe-
naeM nocxemm:n mar. HomGepeM Taroe &, TO f) 8HHY/HDyeT Ipyl-
uym(B(Z/p")z"‘) HALpHMED romrcad=tm.Tonoxmu N =
= max(s,n), & oyers V' ecrs mioméorso Tarux o € A(A), ure

Dneﬁcrnn';*em,ﬂo c(g,) = b(€ )-/.L (x),ao Mu (ac) =0, rar mn
/A*-Omo p rt'>5, a %(& ) nepexo:mr B HYTb BRA(B(I{
HOCROBRY ¥ L ((', )nepexom » iy 5 KA(B(Z/p™)

Ip
Jefleraure o, bE)=c(®)+u x* yHo M, @0 modp " HOCROMB~

lOmodp a1'zn, ap}BOmon upn &+1¢ € m, mocromKy
‘, ~ Ilpmd. mepes.

I75



o (&, ) remrox ma p B KA(B(Z/p")) Torza V'’ apaseros
oxpeomocrm RyXs B NpelieXxbHOR TomOXOTHE, R V'eV.

JTEM 3aPePmAeTCA NOEABATEABCTEO Jeswu 6.6.1, a BMecre ¢ HEM
8apOPBAPTCS AOKAgATeXscTBA npeproxenmf 6.6.7 m 6.3.5.

YrraTeamn, XOTOPOMY TPOTEA YACTH NOEASATe LOTBa zelam 6.6.1
noxasaxacy orpeasoft X3 mymex mo BOpoSBAM, RAOTOATEARHO GO~
peTyeM NSYUXTH NOTPNENAXLNN® DACHEDOHHA B (B(Z/P‘)'”) I
wacTmHx sHaverrft 4>{ xm>1.



Tnasa 7
CEMOIHAIHEE COCTOAHVE ITPRIMETA

§ 7.1, Odgop

B sroft riaBe A HOMHTADCh KOPOTKO ®, BOPOATHO, COBEPIEHHO
HOAReKBATHHM 00pasoM OOpMCOBATH HHHEemHEe HNOXOXEHUS XeX B Hamef
OOBACTH.,

Tlo~BrEMOMy, Jyvile BOEro HNPONOJKHTH pasrorop, HavaTu#t B § 1.8,
Kar OuIO CKA38HO, AAA HIYUEHUA TONOAOTHY MHOTOOGpasSKER Tomoaoram
HOOOXOMEMO, B YACTHOCTH, MCCNSXOBATH CJEGMYKNY HOCASZOBATENb—
HOOTH T'PyuI X T'OMOMODDHSMOB:

Ko(K) —= Koy (K) —= Ky (0 —= K, (X).

IpyrEME cIOBaMY, MM XOTMM PACOMOTDETH NPEACTABIADUHe NPOCTDPAHCT-
pa
BO, BPL, BTOP, BF

EMECTO O COOTBETCTBYNUHME $aKTOPIPOCTPAHCTBAME, IPOAHANASKPOBATH
HXH DPEeNCTaBAT: MX KAK GOCKOHeUHOKDATHHE OPOCTPAHCTBA HeTe’b 0T
doree sxeMenTAPHEX YacTelf, KoHewno, XeiaTeNBHO AMRNM3EPOBATH HE
ro/BpR0 OCBERTH, HO ® OTOGDAXEHHA; B HXeale XOTeA0Ch OH HMETh CIH-

coX orodpaxeHull, B KOTODOM RAXIOE I'eOMeT[MYECKE BAXH0® orodpa-
NeHHe BOTpEYEeTOR DOBHO OXWH pas, ¥ yKa3aTeldb, B KOTODOM OHJm
Oy KpeTRO OGPHCOBAHH BCe paHE® NOCTPOSHHHe HMHTEpeCcHHe orolpaxe~
HMA ¥ YKA3HBAOCh HX MeCTO B I'IABHOM CMmMCKe. B ro Bpems, Rorza
s GATaN 9TE NeKIME, MHe K23aJ00h, UTO TaroR} ypoBeH: CHOTEMATH-
saI BTOTO mpEIMETA He OKopo Oymer mocTHryr. Ceftaac (9/IX
1977) B 9ToM HAUDABIGHEM MMSeTCA BHAYETEXBHHR mporpecc. B srTom
MOXHO YOONHTLOS, OCPATHEEKCH, Hampumep, K pacore [99] Orasa-
Z0Ch, B YACTHOCTH, BOSMOXHHM XORA3aTk, 4YTO OTOOpANEeHEe, NOCT-
pOeHHO@ IDY HoMOU "IHMCKPeTHHX Mozexneft", corzacyercd ¢ oTO0pa-—
XeHWeM, NOCTDOEHHHM JDyT¥MA MeTOHaMA.
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BepueMcAa X mpoexkTy "aHamMza odsertoB". Kax yme rosopmaock
B ra.5, romoromuueckwms rpymnamm npocrpancrsa BF cayxar cra-
OHALHHO I'OMOTONBYECKW® I'Pymms cfep,¥ NOSTOMYy OHH OYeHb CAOKHAH,
‘OHARO NOCAE AOKANRMIAUME 110 HEYETHOMY NPOCTOMY YHCAY CTacHAb-
HHE rOoMOTOMAYECKNe IpymnH cfep PacmeniAuTCA B NPAMY©® CYMMY BHIA

'I.’:(So) & (lm})ua (cokem})w.

JY0 MOXHO BHPECTH K3 NMpMBemSHHHX B rxa, 5 pesymeraron. HosroMy
M BHHYXIEHH CMHDHTBCA C HePCHEKTEBOfl HOCTPOBHAA  eARHOrO HpO--
OTpaHCTBA MMM ONleKTpa, TOMOTONWYECKMMH I'DyTHaMit KOTOPOTO ABIADT-
' CA I'pyTIH coke'v.}. U sroMy npoCTPAHCTEY RAM CNEKTPY MH BBe-
pAeM BCe HepemeHHhe mpolremy TeOopEM romoromnit, Jméoe mpocTpaH-—
CTBO M/M CNEKTD, 3aAyMAHHO® M CO3MaNHOe NAA STOrO0, MOXHO Ha3-
BaTH coke'c}. Koneuno, aBTopH, KOTOpHE B YPe3MeDHOM DBEHAM 38—
AYMBDT H CO3ABKYT HOCKONBKO TARMX OOBEKTOB MMM GYXYT peccMaTpH-
BATH ONMH M TOT Xe OO%EeKT C DPASHHX TOYEK 3PEHMA, MOIyr ROGE8BWTE
K- 9TOMY OCO3HAYOHND HWXHWE® W BEDXIHE MIUIERCH W APYTHEe YKpameHHA.

Hedoymmas aHOMAa/MA_ BO3HWKAET NPH JOKANM3AUMY MO MPOCTOMY
qncay 2. I'pynna ni(s") Nno-MpexXHeMy paclieNAseTCA B NPAMYD CyM-
My "mapecTHoft vacTh", cmasamnoft ¢ K-Teopyeft,n "nemapecTHoft
gacTH", ORHAKO omscaHme "u3pecTHOR wacTu" 10/KHO OHTH HECKOJNBKO
xpyrys. lomwmo odpasa KIBCCHYECKOrO }—romomop@mm 3T8 4aCTh
COIEePXUT NpAMHe Cloraemie Z/ 2 , NOpORAEHHHE PNEMCHTAILH }.L‘ TpH
au{2mod8 [5]. 3tu ¢axTu xopowo maDEcTRN TOmONOrAM M JMGIMU
HMM, HO BpAN J¥ TPOTART KOro-HuGYnb eue.

BosBpamasch BHOBB K NPOEKTY "aHaxu3a 00beKTOB", NPHXONATCA
IPE3HATH HEPAJIOCTHYD NePCHeKTHBY BBeNeHHA I'pydoro olmeKra co&u}
Xorexocs OH X€CTKO YNPaBNATH BCEMH OCTAHRMMMMCA KOMIIOHENTAMM Ha-
f@ero pasjioXeuus, ¥ Ha NDAKTHKE 3TO NMOKA 49TO O3HAYAET, 9TO OHM
HOMKHH OHTH TEClO CBA3OHHHMM C M3BCCTHHMIl CNEKTpeMI, NpencTab-
Apom™MA BapuaHTH cBAskoft K -reopun. (Korsma s romopw "recko cha-
3@HH", A WMED B BULY, YTO NOMYCKAKWTCA TAKHE KOHCTDYKIUIM, KaK
ROpPACCHOEHHs, BO3BHURADINE M3 M3BECTHHX oToOpaxeHiit MexXIy u3BecT-
HuMM criexTpemE K-reopnit.) llooToMy peayreTaT THAa H3JNOXEHHOrO B
%, 6 mo3BOAAET HANEATHCH, YTO OTOGPAXEHHA MeXNY TaKUMM CreKTpa-
ME DoxnapnTca yupesieHmp. CM. 00 3ToM [69], reopema 6.1 (xora
A He OYenb NOBEDAD HEKOTOPHM {0 —aMYECKIM De3yTbTaTaM 3TOrO Ipe-
NpEHTa), W [70], rTeopeMa 9.3 na c. 232, reopems 9.9 Ha ¢.236.

IoxyuuTh Xopouwee MPeNCTABICGHHWE O XOCTHTIYTOM B 9TOR o0xacTh
Iporpecce MORHO, OpPABIIMB MpoGiems, mocramrermue B [95), c pe-
symsTatamu, noxyuenuwv# B [99]. Komxperise npoSreru paccmaTpm-
B2EMOT'0 MHOK THNA S MOTY DA3Je/ITh NO TPEM YPOBHIM.
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Ha nepsom, npoorefime ypome Msft ofopuyamposax » [96] mpo-

cxewy 6: "Korma H-orodparenue omioro decxoneymoxparroro mpoor-
PaHOTBA NETeAb, TOMOTOMMYECKN IKBUBANOHTHONO JNOKAAMIOBANHOMY
WM TONOAHGHROMY 0O P NPOCTPAHOTRY BSO, s NpYTOe TAKoe IpOOT-
PaHOTBO ABAAGTOA G8OKOHOVHOKPATHMM [IOTAEBHM oTodpaxennemT"

M yxe BEEOXHM, YTO MMGHHO 9Ty HpoOReMy peumxu Mamcen, Cusfte
w Topuxes. M xax A ¥ nNpeAnosarax, HeMm Temeph He OGN CTYpAMIM
npodaeM 8TOI'O YPOBHA,

Teneps s nepefny x opMympobke ABYyX HpoGXeM BTOPOro, HpOMe-
XYTOUHOI'O YPOBHA.

BOIIPOC 7.1.1. ATwa, Borr % Blamipo B [I9) onadmumm 3pin-
paccaoerma KO-opuenrampeft, T.e. samaxs ecTecTBEHHO® mPeoOpazO-
BaHue

-

6
Ksp{.n(X) — Kﬁrtu; KO(X)’

axa xotoporo K6 w4, rme Ky .
Spin-paccaoenutt ¢ dnmcnponal&

% K o)~ Ky ()

(X) ects rpymna I'porenmra
oft y(o O-opuenraipel, a oroSpamenus

ecTh 3adumane sroft oprenraimu. lponommaeros xu & xo ecrecr-
pernoro npeodpasopanns @ reopuRt Koromoxorslf, raxoro uroK@ = 4?7

BOIPOC 7.1.2. 3ror Ppompoc anaxorwven sompooy 7.1.1,
TOXLKRO OpHeHTalMa ATbM, Borra m Hamupo samenseToR o;mura:mell

Cynmeena STop-pacoroennit Rax KOZ[‘/&](M. (149,66 ).

TR XBA BONpOCA ABLAPTCA TWmoTessMR 2 B 3 padorn (95}, Ha
®TH BOMPOCM, NPARNa B ONeTKA H3MEHEHHOM BUEE, MOXYYEHH NOROXH-
TeJbHHE OTBETH, ONHARO BTHX OTBETOB HAM BNOXHE NOCTATOTHO, HO-
OKONBKY OHM IO3BOJNANT HOCTWYL HOXOARYD LeJb, HsMeHeREe COCTORT
a CASIYIWeM: ooomomerma THna K6 = 4 BunoauspTes He B rpynue

5 n; xo(X), & B rpyme K gr(X), onpenessemol mpm momo-

pzuecxmx paccuoenmt, a He Sptn—pacoaoemt (cx. § 1.8).
l]o,upodnoc'm cm. B [99], reopema 7.11, o. 135, veopema 7.16,
c. 137. '

Tenepk A Nepexoxy k (OPMyMMpOBKe @ANHCTBOHHOf Hpodmessi Tpe-—
THEI'O, CAMOT'O T'XyOOKOT'0 YPORHA, ROTOpaS OBASEHA C BAPHAHTOM 06-
cyxaaBmefics B ra. § ranore3d Anamca Aas GeCKOHEeYHORPATHHX Ipo-—
CTPGHCTB HeTeNb,
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Chavuaza copMymepyem RomnXexcHHf BapmanT 9TOf rHmoTesH. Jlo-
OyCcTEM, 9TO oTodpaxeHme

K(X) — KSF(X)

ITPONOARASTCA HO OCTECTBEHHOTO NMpecOpas’oBaHHA Teopufl KOrOMOAOTrHR,
ROTOPOS COOTBETCTEyeT OTOCpEREHMD CIEKTPOB

6u — BSF.

BOIPOC 7,I.3. TOMOTONMHA MM XOMIOBHIMA .
bu —T=ie §uZ[i/A] — BSFZ[V/4]

Hyao B cMucxe orodpaxeHmR cmexTpoB?

910 - rumoresa I ms [95]. HemaBno OHe XORasaHa B JNBYX Hesa~
BECEMHX padorax, B padore ¥pummsrmepa [61] » padore Cefimypa
[X32] (cm. raxxe 643 [167)- Hepen), B oconoBy meromos IpERIBHIe-
pa nmoxoxen merox Cymmmbaia 9raiXifofi romoronmyecxofl TEOPER B X~
redpamiecKofl TeoMeTPHE; OHE TPeCYDT HOAT'OMKE 9TOI'0 METONA B Ma-
NMHEPEE IZ. 2 X0 BX COraacoBarEA. Meromi CefiMype 3axmouaprcs B
TeOMeTPHYIEeCKOM HOOTPOSHHE TEOPHE Korowmojioral, mpencraBreHHof} ro-
MOTOMEYECKAM CJI0eM OTOODAXeHRA WA _ 1, raxoft, xax B [I31].

BOMPOC 7.1.4, Kaxop noxxen OuTS BemeoTBAHHHR aKafor Bompo-
oca 7.1.3 opm gpoorom P= 27 ‘

[ipr HedYeTHOM ITPOCTOM P mpoUXeMHd HeT: HA OYEBEAHNR BemeCTReH-
muRt anaxor Bompoca 7.1.3 orBerom cXyxuT orBer Ha Bompoc 7.1.3.
Cayual P = 2 HeWSGeXHO ABNAGTCA COBEPWMEHHO XPyTmM. HeTpymmo
cfopMyAHpOBaTH CTOABD CABC0S YTBEDKEEHM®, UTO OHO Oyler Gecumo—
Ae3HHM (HANpMMED, NycTOe), HXE Xe CTOJNb CHJIBHO®, UTO OHO Oyuer
HeopepHHM (uampuMep, OYeBRAHMH BemecTBeHHHR aHANOI' BOIPOCA
7.1.3). Bompoc B TOM, YTOOH CRHOPMYyIHPOBATH “NPABMABHOS" yTBED:
xnexne. Kameros, nomxomameft anmimaT Hafimen, omHaxko A HORa eme
He CJHDAX, YTO 6CTH XOThH KAKAA-TO HANERNA NORASATH 9TO YTBEDRIe-
Hue,

OTMeuy Taxme eme ONHO HeXapHOe NOCTHMOHHe: NORA348HO, YTO pa3-
Hye MBIFHH 3 I, 2,70 CYWECTBY, 9KBMBAJeHTHH., TOYHee, Ha MANMHY,
npeBPANADIYD BXOLANWE B Hee MPOCTDAHCTBA B CHEKTPH, HAKJIANHBAET-
cf HeROTOPasd pa3yMHAas CUCTEMA aKCHOM; IPH STOM IOKA33HO, UTO
COOTBETCTBYPIM BApHAHT MAMMIH }13g yIOBJeTBOpHET 9TWM SKCHOMAM;
OOKA38HO, UTO JOOad MamMHa, JHOBJETBOPANMAA 3THM AKCHOMAM, 3K-
BYBaJGHTHa MamvHe CHWraja, RoTopas OKas3uBaeTCA Haubosee ymoGHol
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X8 opaBrOHUa. llpoEsomio To xS, WTO R O arcmomamu Jfxendepra -
CrEHpORa: CO3HATEXb HOBOf MAmMHM HOJEEH NPHHATHL HA ceds dpems
OPOBePKHE BHIONHOHHA JTHX AKCHOM 1A cBoefl MBMEHH. JTO XOCTHRE-
HHe TpEHapIexwT Map m Tomacowy [IOO]. T'napHeA MueA S&HMCTBOBAHS
B3 padoTH PHNOPOBNUA, NOKA3AHIETO 6NMHCTBEHHOCTH CIEKTPOB B AX-
redpamecroft K-reopms [58].

B momoxienme K 2TOMY NOKA3AHA ©JMHCTBEHHOCTh MamuH, Ipeodpa-
SyDUMX DePMyTaTHBHHE RATEropuM B ONGKTPH.

Ho~-BrmAMOMY, BT TEOPEA HAXOXNTCH B HOCTATOTHO YAOBJNETBOPH~
TeNLHOM COCTOAHEE M ONM3KA K BHIIOXHEHHD OBOMX IaBHMX nexefi,
JTEM MBXODHHM AKKODNOM ¥ 38BEPUEM Hamy KHELY,
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