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Mepuoawt Aud¢depennnancupix dopM.— CHHIYASDHEIC CHMI-
JIeKChi, llelH, LHKJAM W rpaHunbl.— Teopema Crokca aas
HHTErpaJoB 1o tenaM.— [ Pynnbl CHHIYAAPlibiX TOMOJIOTHH. —
Teopema jae Pama.— Ipynnbi KOTOMOJIOTHII ULEMHOrO KOMI-
Jekca.— [pynnsl CHHryJSpHBIX KOFOMOJOTHH.

[Tpumenenue Teopembl CTOKCa K BHIYHCJCHHIO FPYNI KO-
romodqioruit H”Z rnagkoro xaycaopdosa MHorooGpasus 2
(He oOA3aTeJbHO Ge3 Kpasl) OCHOBBIBAeTcsi Ha TOM, 4TO AJs
MoGolt 3aMKHYTOH Auddepenunanvholt dopMe o € Q™ML U
NPOH3BOJILHOrO OPHEHTHPOBAHHOrO 3aMKHYTOro (T. €. KOM-
NakTHOTO U 6e3 Kpaf) m-MepHOro noaMHorooGpasua Y2
HHTErpad

(1) Iy [0]={ o
&

3aBHCHT TOJIbKO OT Kjacca KoroMoJoruit [w]€ H™Z sroit
(dopMHI (IIOCKONBKY, ecaM (opMa ® TOYHa, TO COrJacHo ¢op-
myJae (4) nekuuu 27 3TOT MHrerpas pasen HyJo). Ilostomy
(dopmydaa (1) KoppektHo onpefensier HeKoTopoe (O4EBHAHO,
JHeliHOe) oToGpaxeHue

(2) ly: H*"Z — R, [o]—/y[0],

rpynnet H2Z B R (1. e. auueitsblit ¢dyHkuuonaa wa H”Z').

Uucno /y [0] HasbiBaeTcs nepuodom GopMbl © (MM Kaacca
KoroMoJioruii [®]) no nogMHorooGpasuio ¥.

KoneuHo, ecau gy Kaacca KoromoJoruit [@] cyuiectsyer
Takoe MOAMHOroo6pasue %, yrto /g [0]50, 10 [0] % 0. Oka-
3LIBaeTCs,— 3TO O4YeHb TPyAHas TeopeMal-—4To u ofpaTtHo,
ecau [w) 50, mo cywecmsyem maxoe nodmnoeoobpasue Y = L,
4mo Iy [0] 0.

TpyruocTe 3TOf TeopeMH OOGBICHAETCA TeM, 4YTO IpH
KOHCTPyupoBaHHH mo ¢dopMme © NoAMHoroo6pasus % oueHb
CNOXHO 00€ecneyuTb BCE TPeGOBaHMSA, KOTOPHIM 3TO MOAMHO-
roo6pasue JOJKHO YAOBJETBOPATb (HAaNmpUMEp, OTCYTCTBHE
camonepeceyeHuit). AnpHopH SCHO, 4TO JOKA3aTENLCTBO OG-
JEryuTCsi, €clM 3TH TpefoBaHHA oCAabHTb, T.e., APYTHMH
CJIOBAMH,— PACIIHPHUTE KJacc NOAMHOroo6pa3uit % (uad,
TOyHee, (PYHKLUHOHaJt0B (2)).

[MepBoe, 4TO 3gech NPUXOAMT B TOJIOBY, 3TO 3aMEHHTH
HacCTosilljHe MOAMHOroo6pasus & 3aMKHYTHIMH CUH2YALPHLIMY
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noomHo2006pa3usamu, T. €. TNAXKHUMH OTOOGpAMEHHAMH BHJa
v: D —Z, roe %9 —npoussoibHoe mM-MEPHOE OPHEHTHPO-
BaHHOe KOMNaKTHoe MHoroo6pasue 6e3 Kpasi. Jlpyras wupues
COCTOHT B TOM, 4TOOHl pAacCMaTpHBaTh MPOH3BOJILHBEIE JHHEN-
Hble KOMOWHAUHH (yHKuHoHanoB (2). OGbeiHueHHe STHUX
ABYX cooOpaxkeHH!l NMpuBOJUT K (DyHKUHMOHAJAM BHJAA
N
[0]— 2 §o, [0)eH"?,

= v;

rhe y,—raajkue ortobpaxenus Buga 9D;,— L, a a;—npo-
H3BO/IbHbLIe BelleCTBEHHLIE YHcJa (MpHYeM KaXjaoe U3 MHo-
roo6pasuit &, 3aMKHyT0). BrpoueM, Mo OYEeBUIHLIM TeXHH-
YeCKHMM MPHYHHAM 3Jecb YIOOHO BBECTH B DAcCMOTpeHHE
tdopMasibHble JHHEAHBe KOMOWHAUMM BHAA

N
(3) Y= izl Y,
H No onpeie/IeHHI0O CYHUTATh, YTO
N
K o= 2 a S o.
v i=1 Vi

MoxHo oXxHoath, YTO AIs Kjacca KoroMmosoruit [o] =40

MOCTPOUTDL JIHHEHHYI0O KOMOHHAUHIO v, A KOTOpO# Sco;éo,
v

Gyzner Wierde, weM HailTH mnogMHOrooGpasue ¥ c sz#zo.
y

(Iocne Toro Xe, KaK Takasi KOMOGHHAUKA Y HalileHa, MOXHO—

€CJIH Hajo—IMOCTAaBHTb BOMpOC U O MOHCKe ¥.)

STo OXMAAHHe HAa caMOM jelle OMpaBAbIBAETCsi, HO, K CO-
XKaJleHHl0, He B ToH Mepe, KaK 3TOro Xore/och Gbl—33jaua
BCe PaBHO oCraercsl BechMa TpyaHoil. [103TOMY 31ech HYXXHA
KaKasi-To HOBaf Hpesi.

Takast upgess 6bina NperJIoKEHA MOUTH BOCEMBIECAT JIET
TOMY Ha3aj BeJHKHM (paHUy3cKHM MaTematHKoM A. [lyan-
Kape, MU HMMEHHO ¢ 3TOr0 MOMEHTa OTCUHMTHLIBAETCS HAuaJ/lo
coBpeMeHHOH aJjre6pandecKofl TOMOJIOTHH.

[Tyankape nmpeaoxu/ paccMaTpHBaTh JUHeHHbIE KOMGU-
HalMH (3) CHHIYJISIPIBIX M-MepHbIX MHOTOOGpasuity,: D, —
AN KOTOPHIX MHOroo6pasuss @;, no-npexuHeMy mpejanoJa-
raeMele KOMMAaKTHLIMH (IJ151 TOro, 4TOGH BCe WHTErpanbl Cy-
IeCTBOBAJIH), MOTYT HMeTb Kpai. Hnst kaxgolt Tako# JiH-
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HeltHOH KOMOUHALHK y ee epanuya Oy olipesensieTcs GopMyoi
N
X
Oy = 24[ a;0v;
{=

rae, HanoMuuM, 0y;=vy;los,. (KoheuHo, ecam Bce MHOro-
obpasus £; 3aMKHyTH, To Oy=0, HO paBeHctB0 0y=0
MOXeT HMeTb MeCTO H TOTJa, KOoTAa MHOroo6pasus %; nuMeloT
Kpaii.) SlcHo—no JauHeltHocTH—yuTo ¢hopmysra Cmokca oc-
maemcs. cnpagedausol u 6 amom caydae, T.e. A Joboit
dopMbl @ crenedd m—1 Ha MHOrooGpasun 2 uMeeT MeCTO
PaBeHCTBO

4) {do= .
v o

ITostomy, ecan dy=0, 1o dopmyna

Lio]={0, [0eHT,

KOPpPeKTHO ornpefeisieT HeKOTOPBIH JHHeHHBIH (QYHKUHMOHAN
I,: H*Z —R,

H TeopeMa COCTOMT B TOM, YTo AJ8 Ji0GOro OTJIMYHOrO_ OT
HyJsl KJacca KoroMoJiorufi [w] cymecTsyeT Takas JuHelHas
koMOuHauus (3) (c dy=0), uro /,[w]=%0.
v OKaseiBaercsi, 4T0 B 3Tol (OPMYJ/IHPOBKe TeopeMa HOKa-
3bIBAETCA YyXKe CPaBHHTENbHO npocTo. [IpHUHHA 3TOrO COCTOMT
B TOM, YTO COOTBETCTBYIONIHE CHHIYJAspHBIE MHOrooGpasus
Ve D;—--»Z.yRaeTca HaHTH B KJacce OYEHb MPOCTBIX MHO-
roo6pasuii, 418 KOTopblx MHorooGpasuss 2; AudpeoMopdHL!
wapy. [Ha HHTYWTHBHOM ypOBHe 3T0 BNOJHE OGBICHHMO:
Kaxjaoe MHorooGpasve £; Mbl MOXeM pa3pe3arb Ha 3JeMeH-
TapHble 4acTd, AHddeomopdHble Mmiapy ¥ HHTerpaJs or Inpo-
H3BOJILHOH GopMBI MO D; paBeH CyMMe HHTErpajioB 1o 3THM
yactaM.] Ho ecan 3To Tak, To MBI MOXeM CAedaTb CJaelylo-
uwmi war, Takxe mnpeiyoxeHHnld [lyankape, u ¢ camoro
HayaJ/la paccMaTpuBaTh JIHIbL CHHTYJsSpHbIE MHOrooOpasus
9D —Z, 138 KOTOpbIX MHoroo6pashe & sABJsercs LIApOM.
CooTBeTcTBYIOIIMe IOCTPOEHHA HYXKAAIOTCA JIHUIBL B MHTe-
IpHPOBAHHH MO LapaM, H NOTOMY HX MOXCHO NPOBECTH 32HOBO
Ha 3JieMeHTAapHOM ypOBHe He3aBHCHMO OT ofllefl TeopHH HH-
TerpUPOBAHKMA 10 MHOTOOGPa3HsiM.

[lpu 3TOM yjA06HO BMecTO LUAPOB paccMarpuBaTh KyObi
WIH CHMIUIEKCH (HH Ky0, HH CHMILIEKC He ABJSIOTCA, KO-
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HEYHO, MHOTrooGpasHsMH C KpaeM, HO TOYKH, B KOTOpPbIX
HMEIOTCS H3J/IOMBI, COCTABJSAIOT HYJb-MHOXECTBO H TMOTOMY Ha
MHTerpajibl He BJIMAT). Mbl—B OCHOBHOM MO TPAgMLHK —
BhIGEpEM CHMILIEKCH (XOTA, KOHEUHO, CEeleHHE KpaTHbIX
HHTErpaJioB K MOBTOPHBIM V1 KYGOB OCYLIECTBJISIETCS NpoLle).

Onpedenenue 1. Cmandapmuoin m-MepHoiM CUMRACKCOM
A™ Ha3bIBaeTCsl MOJAMHOXECTBO NpocTpaHcTBa R”+1, cocrosimee
u3 Touek £= (%, t,, ..., {,), A1 KOTOpBIX

0<<t, <1, 0K, ..., 0<t, <

todti4 .+ t,=1.

[3T0—eBKJ/NIOB CHMIUIEKC B CMBIC/E JeKuHH 2| ¢ BepiH-
HAMH B KOHUEBBIX TOUKAaX OPTOB €, €,, ..., €, CTaHjapT-
Horo Ga3uca npocrtpancrea R”11 |

CranpapTuhifi cHMO- CranfapTust cuMmn-
Jexc Al Jeke A2

[Mpn 0<Ci<Cm (1 m > 0) onpenesneno otobpaxeHue
6[: Am-—l___‘> Am’

(For Tas - o os Epoa)=>(boy Loy ooy B4ois O, Fpy ooy Epd),
ofpa3 KOTOpOTO (Ha3bBaeMbit OOBIYHO i-lf e2panbio CUMIUIEKCA
A™) COCTOHMT H3 BCeX TOYEK te A", nas xoropeix t;=0.

Kaxnas TouKa cHMiJieKca A" oHO3HAYHO oupepe/sercs
ee KOOpAHHATAMH Iy, ..., [,, YTO [103BOJIET OTOXKIECTBHTDH
3TOT CHMILIEKC ¢ TMOJMHOXECTBOM IpocTpaHcTsa R™, cocros-
HM H3 TaKHX TOYeK £=(l;, ..., l,), 4TO

o<, .., 0, <

0< b+ ... 1, <1

(T. e. ¢ CHMI/IEKCOM NpPOCTPAaHCTBA R" C BepIIMHAMH B TOYKaX
0,84 ...y By)
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Orobpaxenne K — 2 npoussoabHoro MHoxecrBa K —R™
B raajkoe MHorooOpasue 2 Has3blBaeTcs eaa0KuM, €M OHO
SIBJISIETCS OrpaHuyeHHeM HAa K HEKOTOPOro raaikoro oTo6pa-
xeHus U — 2, rae U —OTKpHITOE NOAMHOMECTBO NMPOCTpPAH-
crea R™, couepxaiee muHoxectso K.

m=1 m=2
m=3

CraHpapTHble CHMIVIEKCHI, CIPOEKTHpOBaHHHe B Rm

B uyacTHoCTH, MBI MOXEM TrOBODHTb O TVIaJKHX oTOGpa-
XeHusax A” — 2 cumniekca A" B 2.

Onpedenenue 2, CuHeysspHoM M-MEPHOIM CUMNAEKCOM
r1agKkoro MHoroo6pasus £ Ha3blBaeTCsl NPOM3BOJbHOE Tiaj-
Koe otobpaxenue o: A" — 2. Ero i-i epansw 0,0, 0 <{i<m,
HasbiBaeTcsl (OYEBHAHO, TAKXKe [J1afkoe) 0ToOpaKeHHe

Gob: Amto, 2,

MHOXeCTBO BceX CHHIYJAAPHBIX M-MEPHBIX CHMIJIEKCOB. MHO-
roo6pasust 2 Mbr 6yaeM 0603HauaTbh CHMBOJIOM S,.% .

[Tycte G—npoussonbHas a6esieBa rpynna (B aaIUTHBHOH
3anucu).

Onpedeaernue 3. CuHeyrapHol m-mepHoll yenslo MHO-
e006pasus - Had epynnot G (unu ¢ Koapuyuenmamu 6 G)
HasbIBaeTcs NPOH3BOJbHAA KOHeyHas dopmanbHas JHHeHHas
KOMOHHAUHs
(5) Y= Z as0, ac€d,

cesng

CHHIYJSIPHBIX CHMIVIEKCOB 0 € S ¢ KO3(pHIHEHTAMH H3
rpynnst G. (KoneuHocTs cymmbl (5) o3Hauaer, 4YTO TOJBKO
KOHEYHOe YHCJAO KO3PXpHIHEHTOB @, OTVIHYHO OT HyJs.) Bee
TaKHe UerH o6pas’yioT rpyiiy IO CJ0XKeHUI0, KOTOPYK MbI
6yaeMm o6osunauyars cumsosom C, (2 G). Tlpy G=7—310
He YTo HHOe, KaKk cBOGoAHAs afeseBa rpyurna, MopoXACHHAs
muoxectsoM S, %, a npH G — R-—uHeflHOe NPOCTPAHCTBO
¢ Gasucom S,.7.

Mul 6yneM paccMaTpuBaTbh TakXe GeCKOHEYHble JH-
HeftHble KOMGHHauHH (), obnagatoune TeM cBoHcTBOM (Haswl-
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BaeMbilM CBOUCTBOM JOKAaJbHOH KOHEYHOCTH Cp.
onpeneseHue 1 nekuun 22), 4to A1a JoGoH TOYKH p € L' —
a MOToMy M s JiioGoro KoMmakKTHOro Muoxecrsa CcZ —
CYIECTBYET TaKasi ee (ero) oKpecTHoctb {/, YTO MHOMKECTBO
CUHTYJIIPHBIX CHMIUIEKCOB O €S, 2, AJs1 KOTOPHIX OXHOBpeE-
MeHHO a; 7%= 0 n o (A”)NU 4F, kouneuno. Takne JnHefiHble
KOMGHHALUMK MBI GYAEM HashiBaTh Oeckonedrvimu yenamu. OHu
o6pasyiot rpynny C*f(Z'; G), corepxawywo rpynny C, (Z; G)
B K4uecTBe MOArPYIIbl.

Slcno, uto pasencmgo C,(Z; G)=CWw(Z; G) umeem
mecmo mozdafu moavko mozda, koeda mHoz2000pasue T
KOMNAKMHO.

Has kaxporo m > 1 Mbl OmnpexesuM roMoMopdHble OTO-

OpaxeHua

0: Cp (2 G) —C,_1 (T G)
H

0: C\(Z; G)—CiH (2 G),

nosarasi Ajas Mo0off KOHEeWHO#l (MJIM COOTBETCTBEHHO 0eCKO-
HeuHo#t) uenu (5)
(6) dy= Z a, 0o,
CE Sm%’
rae

m
03= Z (_I)l a,O’,
=0
T. e.— dopmy.iot

= X 2 2 (—Vig\T,
t€eSm1 2 i=0065m.%',
6i0=1: /

rjie BHYTPEHHSs CyMMa pacnpocTpaHeHa H4 BCE CHMIIEKCHI
0€S,Z, A KOTOPHX 0,0="T (MHOMECTBO TAKHX CHMILJIEK-
COB ¢ Gg (0 KOoHEYHO—JaMe eCnH lenb y OecKOHeuHa,—
H nOTOMY 3Ta CyMMa HMeeT CMbIC]).

Onpedesenue 4. Ueub 0y HasbBaeTCa epanuyel Uemn 7.
Llenn, ana xorophix 0y =0, Ha3BIBAIOTCS YUKAAMU.

Has moboit audxpepeHnuaibHON HOPMBI @ CTelleHH m Ha
MHoroo6pasun 2 H Jo00ro  CHHTYJSIPHOTO  CHMILIeKca
o: A" — 2 onpegeneHa Ha A" (a ToYHee—HA HEKOTOPOM
OTKpHTOM MuOxectse U >A™) dopma o*e. B koopaunatax
ty ..., t, 3Ta dopMa uMeerT BHJ

cfo=wdt, \...\dt,,
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rie w=w (t)—Hekoropas rnaigkas pyskuus. ITo ompenene-
HHIO MBI TNOJIOXKHM ‘
(7) fo={.. . lw@ar

[ AR

HUnbiMu ciioBamy,
S Sm

1
) fo=(at,§ar,. .. wpya,,
o 0 0

o4

-

e s,=1—¢y, ..., 8, =1—tj—...—1¢,.~

Hurerpan or © no npousBoJIbHOR m-MepHOH LEMH y C KO-
spbunueHTamy B nojse R Mol onpefeauM no ajiMTHBHOCTH:
eclu y = Y, a,0, TO

9) Sco= 2 a Sco.

v oeSml o
[Tpu 3TOM ecau. uenmb y OGeCKOHEYHA, TO HJISA TOro, YTOOBI
cymMa (9) umesna cMblca (OblIa KOHeyHa), Mbl TOTpedyeM,
yrobbl popMa @ Gblaa (PHHHTHA.

Teopema 1 (Teopema Crokca Ium HHTErpaJoB
no uenaMm). Haa aodold m-meprol cureyraprod yenu vy
2aa0ko20 mHo2o05pasus X ¢ kosppuyuenmanmu 8 nose R u
moboi (punumnol, ecau-yenv y Geckoreuna) Oucbdeperyu-
arbHoll (hopMbL O CMENEHU Mm-—1 umeem Wecmo -pasescmao

(10) {do=1 o
v v

[KoHeuHo, 310 paBeHCTBO ABJAAETCA YaCTHLIM CJaydaeM
obuiero paseHCrsa (4), HO MbI nazmM 3eCb ero mpsmMoe JIo-
Ka3aTeJbCTBO, ONUpalouleecs JUUIb Ha qnopmym:l 6), (7)
1 (9).]

Hokasarteasctno. U3 cpopmyn (6) u (9) Henocpen-
CTBEHHO cJaeAyeT, uto paseHctsBo (10) mocratouno pokasath
JUUIL B CAy4yae, KOraa Lenb ¢ ABjafdeTcs cHMIIeKcoM . [1pu
3T0M 6e3 OrpaHHuYeHUss OOUIHOCTH MOMHO CUMTATh, YTo OpMa
0% HMeeT BHJ

oc*o=wdt, A... A dt,a A Adg,
rae 0<{k<{m (a sHaK ", KaK Bcerja YKasbiBaer, 4TO CO-
OTBETCTBYIOIL M MHOXHUTENb J0JKeH ObiTh ONYIEeH), W, 3Ha-
yuT, 4To hopMa o* (dw)=d (0*®) uMeeT BHA

_, Ow
U*(d(!))‘:(—-l)k l—a—tk-dtl AN /\dtm
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Torna

Sdco=g S(-—l)k Lo dt=
:—.(—l)""S.. .S<‘S eI dtk)dt'k)’
A%yt

-~ AN
l‘}le t=t1+'+tk+'+tm’ dt(k)=dtldtkdtm‘
a Afy'—cumnaekc A”7! B npocrpaHctBe R”™! ¢ KoopauHa-

TaMu ¢y, ..., Ly ..y L, [TOCKOMBKY
1-1 - . )
=l = —
Sl 0t dtk_wl’fo —w"k="’ w"k=°'
0

rue w[,kz,—orpaﬂuqeﬂue GYHKIMH @ Ha THIEPNAOCKOCTH

~
t,=r (paccMaTpuBaeMoe KaK OYHKUHA OT £y, vv vy gy ooy Lp)s
3THM JI0Ka3aHo, YTO

an - §do= (=1 § f il —wly0) dt,

At

C ppyrot cropousl, Tak Kak £;08;=0 (u, 3Hauur,
8; (dt))=0), 10 (0;0)* 0= 6] (0*0) =0 npu i <0, k, ¥ NOTOMY

S 0= S o (— 1) S (0]
do 0,0 ako
B To e BpeMs, Tak Kak
t;, ecmu i<k,
t08, =00, ecmu i==Fk
fj_y, ecom i >k,

rae caesa ty, ..., {,—KoopauHaTtel B R™, a cnpasa f,, ...
.y tp_y—KoOpauHatel B R?~1), TO
(akG)*(ﬂ= 6; (0’*(1)) ::(wOGk) dtl /\ e /\ dtm—l'
rie
(woak)(tl, ey tm—l)=w(tl’ « sy tk—l’ O, tk’ “e ey tm—l)’
1, 3HauuT,

fo=0.. S, . ten0 .ty ta)dt.. dt

~1r
4,0 Am—1 ”
k
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OGo3HauuB MNepeMeHHbIE fyy ..., f,u_y YEPE3 fpyyy ooy Ly
Mbl MOXEM MepelucaTh 3TOT MHTErpaj B CJAELYIOUEM BHIE:

S o= S m S (w‘tk=o) dt(k).

90 Atk
AnanornyHo, Tak Kak f,o0,=1,_,, i=1, ..., m, rae
to=l—ty—...—t, 4 10
o= Sw—timi—ty s ti .ty dty . dt,

000 Am=1

Cnenas 3aMeHy mnepeMeHHBIX

t{=1~—t1~—--.—~f,,,_1, tl:t;'

l;:lly t,———_t:’h

t,',_1= tk—-zv tk—a"—-tlz-u

thor="1p tooy=l— b oo —Fe o — 1,
tlle+2=tk+1’ tk=l;e+1:

tm—’/m—lv tm—l"“tm

(AKoGuan KoTopoil paBeH (—1)¥"!') W yGpaB wWITPHXH, MhI
TMOJIYYHM, UTO

S 0= (—1)"! S . S (w|t cr-) Aty

k

[ Am-1
R
[Tosromy
120 §o=(={... (| ., —w| _)dt.
do Af(rk)—l

CpasHeHne ¢opmyn (11) n (12) nokaseiBaer Teopemy. [
M3 reopemst | cieayer, uro mias ma000ro LUHKJAA Y HH-
Terpan
Ly = S ®

b4

Mo y or 3aMKHyTOH (OPMbI ® 3aBHCHT TOJNBLKO OT K/acca
KoroMoJioruit [o] € H™Z stoit opMel, T. e. dopmyna

(13) Lie]={o

b4
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KOPPEKTHO OMNpeneNsieT HeKOTOphI roMoMopdhusM (JIHHEHHLI
(hYHKIHOHAJ)

(14) l‘y: H»Z -5 R.

AuanornunniM 06pasoM st J1:060ro GECKOHEYHOro LMKJa 7y
Ta Ke (dopmyna (14), Ho ¢ OUHHTHOH GOPMON @ KOPPEKTIIO
omnpene/seT JHHEHHbI (PyHKUHOHAN

(15) Iy Hp —R.

B o6oux ciyuasx yueno I, [@] HasbiBaeTcst nepuodom Gopmul o
(a1 KJaacca KoromoJioril [©]) mo umkay 9.

Msyunm Tenepb 3aBUCHMOCTb yHKIHOHANA [, OT LHUKJA 7.
Jasi 3TOro HaM NpeaBapHTENBbHO HYXKHO Da3BUTh COOTBET-
cTBylOlMit anre6paHyecKHil anmapar.

Jemma 1. Ecru 0<<i < j<m, mo

(16) 0,0,/0=0,_,0,0
043 2106020 M-MEPHO20 CUHZYAAPHO20 CUMNACKCA O MH02006-
pasus .

HdokasateabctTBo. Tak kKak 0,00=006008,;
u 0, ,00=0008;08,_,, TO A0CTATO4HO AOKA3aTh, YTO

6/06[1_—6"06/_1, O<i<]<m.

Ho no onpefenenuto_nefictsre oToOpaxKeHus §, cocTouT B ToM,
yTO B BeKTOp £ = (4, ..., {,) HA [-€ MECTO BCTABJSETCH HYJIb.
Tak Kak 1mocse 3Toil BCTaBKH HoMep j > i 6YAeT HMETh MeCTo,
uMesluee Homep j—1, TO orobpaxenue 8,0 8, , BcraBisier
HyJb Ha i-e H j-e mecta. C Apyroft CTOpOHHI, TOCJ]E MpHMe-
Henust oToGpakeHHs §, BCe MecTa ¢ HOMepaMH, MEHBLUMMH |,
COXpaHST CBOH HOMEp, H Mo3TOMY oToGpaxenue §; o §,, Gyner
TaKKe BCTaBJATb HYJb Ha i-€ W j-e Mecra. [TosTomy 8,00, =
= ('5,. (o] 6/_1. D

Hpeoaoxacenune 1. [rs 6ol m-meproi (m>=2) yenu v
muozo06pasus X HaO npoussoavrol epynnot G umeem mecmo
PABEHCMBO

(17) oy = 0.

HokasateabcTBo. (Cp. C JOKa3aTe/lbCTBOM MpPEAJO-
xeHus 1 jgexumu 21.) Pasencrtso (17), oueBnanO, AOCTATOYHO
JoKasaTh i cJydasi, KOrAa HENb Y SBJSETCS CHHTYJISPHBIM
cummniercom 0 € S,Z. Ho ans mobGoro cummiekca ¢ nenb 0do
ABJIsSIeTCS, OUEBHJHO, CYMMOH neneift Buja (—1)‘+/0[0,0, rie
0<<i<m—1 u 0<{j<<m. C 1pyro#l CTOPOHHI, COT/IACHO
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aemme 1, ecaw [ < j, 10 0,0,6=0;_,0,0. [loyromy ans Jo-
Golt napwl (£, j) ¢ { </ j B uenu 09y GYyAyT ABa paBHbLIX CJa-
raeMblx —onH0 co 3HakoM (—I1)*/, a gpyroe c mpoTHBOMNO-
JOKHBIM 3HAKOM (— )YV +i Tlostomy ree caaraemsle uenu 00
{Io1apHo cokpawaiores, | ]

ITpeanoxende | o3nauaer, uro ans JjoGoro m = | epynna
epanuy, B, (Z'; G) (oCpa3 romomopousma 9: C,, ., (Z; G) —
— C,(Z; G)), comepwurcs B epynne yukio8 Z,(Z; G)
(snpe romomopgusma d: C, (2", G) — C,,_,(£: G)), u, aHa-
JOruuHO, epynna Ceckoneunox epanuy BYWH(Z; G) (o6pas
romomopguaMa d: Cf (Z'; G)— C(Z'; G)) comepxutcs
6 epynne Ceckonedrbrx yuxaos ZW(Z'; G) (dape romomop-
duama 9: CM(Z; G) — C,(2'; G)). Tlostomy ompenesensi
(hak Toprpynnsl

H,(Z: G)=Z,(Z; G)/B,(Z; G)
H
HY(Z; G)=Zn'(2; GyBM(Z; G),

Ha3blBaeMble m-mepHoll (WIH m-i) 2pynnold CUHZYAAPHBIX 20-
Moaoeuldl (COOTEETCTBEHHO CUMHIYAAPHBIX CECKOHEYHbIX 20MOA0-
autl) mroeoobpasus I ¢ Kosppuyuenmamu 8 zpynne G (Uau
Had epynnod G).

3ameuanue 1. ['pynnsl roMoJioruii HasbIBAlOTCS TAKKE
TpYNNaMu roMoJIOrHH ¢ KOMRAKMHbLIMU HOCUMEAAMU, & TPYNTIbI
GECKOHEUHBIX TOMOJIOrHI — rpyMnaMH roMOJIOTHHI ¢ npoussons-
HOIMU HOCUMEASMU.

3ameuaHne 2. Bce nocrpoeHne AOCJAOBHO NEPEHOCHTCS
Ha JiIoOble TOMOJIOTHYECKHE INpOCTpaHCTBa £ (HYXKHO JHUIb
B ONpeNeJNEHHH CHHTYJSPHOrO CHMIJIEKCA BMECTO TJIaAKOCTH
Tpe6oBaTb TOJIBKO HempepbiBHOCTH). JJs raaakoro MHOroo6-
pasusi, TeM CcaMbiM, Hapsay C ONpeAeJeHHBIMH Bhille TPYyI-
namid romojoruft (Kax roBoOpsT, OCHOBAHHBIX Ha T[JaAKHX
CHHTYJIIPHBIX CHUMIJIEKCAX) BO3HUKAIOT TAKKE MON0A02ULECKUE
epynnot  2omoaozull (ocHOBaHHble HA JIOOBIX HENPEPBIBHBIX
CHHIYJIApHBIX cuMIIekcax). OfHako MOXHO MOKa3artb — IMo-
CPEACT30M HJAEHHO NPOCTOro, HO HECKOJBbKO I'DOMO3IKOrO IO-
CTPOCHUS,— UTO ECHIECINBEHHOE OMOoOpaNcenue 8mMopulx apynn
8 riepévle A6ARL MCA U30MOPGUIMOM.

DjeMeHTH TPYNN TOMOJOTHH (CMEXHBIE KJacchl Ipynn
LHKJIOB MO TPyMNnaM rpaHHI) Ha3hIBAIOTCS KAACCAMU 20MOAO-
ewl, a JBa UMKJA, NpHHALJEXKAlHEe OJHOMY H TOMYy XKe
KJaccy roMoJIoru#t (T. e. OTJIMyalolMecs Ha rpaHHULY), HA3BI-
BatoTcst  eomoaozudrbimu. COOTBETCTBEHHO 3TOMY HILBL
Ha3blL AI0TCA TAKXKe LHUKJAAMH, 20MOAOLUHHLIMUL HYAIO.
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[Tycrs Tenepn rpynna G cHosa sipasiercsa mojem R.

Kak Mbl 3HaeM, A1 LHKJZ Y M 3aMKHYTOH GOpMH ®
HHTErpa
(o
b4

3aBHCHT JIHIUb OT KJjacca KOroMoJiorHit X = [w] ¢opMb o.
M3 Teopembl 1 Temepb ciienyeT, YTO 3TOT WHTErpajs 3aBHUCHT
JHLWb M OT Kjacca § roMoJiorHit umkiaa y (u6o

S ©= S do=0

ap f
ma moGoit wenu P). TMosromy dopmyna
(18) & o={o

b4

KODPEeKTHO OnpefesnseT HEKOTOpoe crnapuBaHHE (CM. JeK-
nuio 11.4) Mexny auHelineiMu mnpcerpancTramMu H, (Z; R)
u H*Z (a TakkKe MeXAy JuHefHBIMH TPOCTPAHCTBAMH
HYN (5 R) nHEL).

Hanomuum (cM. Tam 3Ke), UTO CmapHBaHHE MEXAY JHHEN-
HBIMM TIPOCTPANCTBAMH P M %’ HA3bIBAETCS HEBLIPOMOCHHbIM,
ecJi ans mo0oro OTJAHYIIOrO OT HyJs BekTopa § € ¥° cyue-
CTBYeT TaKOi (aBTOMATHYeCKH OTJHMYHBIl OT HyJis1) BEKTOP
X €W, uto <&, x>0, u HaoGOpOT.

Teopema 2. [[aa 4106020 OpUEHMUPOBAHHO20 NAPAKOM-
nakmrozo U xaycdopgosa muoeoobpasus L oba cnapusarus
(18) (mexcdy H,(Z; R) u H*Z u mewdy HP(T; R) u HE,.2)
HesbLpoNcOeHsl.

O6cynum 3Ty TeopeMy noApoGuee. ([lokaseiBath ee Mbl
He Oynem.)

Jna Kaxjoro cnapusaHds MeXAY JHHEHHBIMH MPOCTpaH-
ctBaMi ¥° u ¥’ (Hax HexoropbiM mosieM K) H JoGoro Bex-
Topa § € 7° dopmyna

]§x=<§f x>, xEW)7

onpejeasieT Ha ¥’ nuneiinnit dyuximonan it ¥’ —K, T. e.
BEKTOp compsixeHHoro npocrpanctsa #°' = Hom (%7, K). He-
BbIPOXKAEHHOCTb CMAPHBAHHS 110 X O3HAYAET, YTO A5 JH60r0
OTJIHYHOTO OT HyJs 3jeMeHTa X €%/’ CymecTBYeT Takoi sje-
MeHT § € 7°, uto [px 40,
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AHanmoruuno, AJs JoGoro 3jementa X €%’ dopmyaa
1.&= <&, x> onpenensier pyHkuuoHan /,: ¥°-—X, u Hesbl-
POXJEHHOCTb CHApUBAHMS MO § O03HAyaeT, 4to JJ/s J0GOro
OTJIMYHOTO OT HyJsl 3/eMeHTa § €%’ CywecTByeT TaKoi aJe-
MeHT X € 9, yto [, E%0.

Hans cnapusanus (18) dyHkunonasn /¢—3To B TOYHOCTH
¢byukuuonan /[, (rae y—rtakoit uuka, yro §={[y]). Takum
o6pasoM, Teopema 2 yTBepxKZAaeT, uTo MJs Jio6oft He KOro-
MOJIOTMYHONl HYJI0 3aMKHYTOH (POpMBI @ CYLIECTBYET TAKOH
UMK y (3aBelloMO He TOMOJIOTHYHBIA HYJ0), uTo [,05%0.
3T0 B TOYHOCTH yTBEpXKJACHHE, C OO6CYXIEHHS KOTOPOro MHI
Haya/ M 9Ty JEKIHIO.

Ho Teopema 2 yTBepxkiaer Takike, 4TO M, HA060pOT, A
J060ro, He rOMOJIOTHYHOrO HYJIIO MKJA Y, CYILecTBYeT TaKas
(saBeoMO HE KOrOMOJIOTMYHAsl HYJO) 3aMKHyTas ¢opma o,
uyto /oy~ 0 (u, sHauur, [,m=%0).

Kpome Ttoro, Teopema 2 yTBepKAdeT, YTO dHAJOTHYHBIE
yTBEPKAEHUSA CNPABEAJUBEI MO OTHOWIEHHIO K PUHUTHBIM hop-
MaM K GeckoHeuHmM uensm. [[IpeXynpexienue. It
JBE 4aCTH TEOPEMbI—BOMPEKH TOMY, YTO MOXKHO Obi10 6bl
NOAYMaTh-— HEHNOCPEJCTBEHHO HE CBOAATCA APYr K Ipyry,
NMoTOMY uTO (PUHHTHAS (popma, PUHHTHO HEKOroMoJoruyHas
HyJiO, TeM He MeHee MOMeT ObiTb KOroMoJIOTHYHA HYJIIO
H, aHAJIOTHYHO, HE TOMOJIOTHYHAS HYJ/II0 KOHEYHAs EeNb MOXKET
6bITh rpaHuuell 6eCKOHEWHOH wuemd. |

CoorsercTBusi §—> /¢ U X+—> [, ONpEAENSAIOT, OYEBHIHO,
HEKOTOpEIE TOMOMOP(U3MBI

(19) P Y w YT

JUHEAHBIX NPOCTpPAaHCTB 7° W %’ B COMpSKEHHbIE MPOCTPAH-
ctea ¥’ u 9°'. [lpu 3TOM HEBBLIPOXKJAEHHOCTb CNAPUBAHHS
paBHOCHJBHA TOMY, 4TO ofa comomopgusma (19) sersomes
MOHOMOPPUIMAMU.

T KOHEYHOMEpPHBIX MpOCTPAHCTB 92 U %’ Mbl 3HaeM
(npeanoxenne 4 Jexuuu I1.4), 4TO /IS HEBBIPOKAEHHOrO
cnapuBatus oTobpaxeHus (19) sBasgioTca Adxe H30MOD(HU3-
mamu. nsi 6ecKoHEYHOMEpHBIX 1IDOCTPAHCTB 3TO, BOOGLIC
rosopsi, He Tak, H, 6oJiee TOro, MOXKET CIYyYHThCSH, YTO OJHO
M3 3THX OTOGpakeHHii M30MOD(HO, a APYroe Her.

Mpumep 1. Ilyers S—GecKoHeuHOe MHOXKeECTBO, 7° —
JHHEMHOe TPOCTPAHCTBO BCeX (OpMabHBIX KOHEUHBIX CYMM
E=Ya,0, rae 0€S, a; €K, a 7’ —uueitnoe npocTpaHCTBO
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Beex ¢pyuxkunit x: S-—K. Torma dopmyna
<§) x>= Z adx(o)
GES

KOPPEKTHO oOlpe/iessieT (OYeBHAHO, HEBbIPOXKIEHHOE) CrapH-
BaHue Mexay 9° u #°. las 3Toro cnapuBaHMs KaXIblid
dYHKIUHOHAN

Iy (%) =o§$ agx (0)

oGnaxaer TeM CBOHCTBOM, 4TO [¢x == 0 TONLKO JJISI JIEMEHTOB
X €9/, NpUHALIEKALWUX HEKOTOPOMY KOHEUHOMEPHOMY MOJ-
MPOCTPAHCTBY NPOCTpaHcTBa 77 (cocTosimieMy M3 QyHKUHE X,
OTJIMYHBIX OT HyJsl TOJNIBKO Ha TeX 3JeMeHTax o €S, mis
KOTOPHIX aq==0). CnegosatenbHo, orobpaxenue §+—> [ npo-
cTpaHcTBa %° B mpOCTpaHCTBO %7’ 3aBeioMo He 3MHMOPHHO.
Hanporus, Tak Kak JioGo#l dyHKunoHan ¢: ¥°—-K moxer
6biTh mpejcTaBieH B Bue [, X €’ (NOCTATOUHO TMOJOXKHTH
X (0) =9 (0) a5t a06oro o € S), To oTOGpaxKeHHe X+ [, npo-
CTPaHCTBA %’ B NMPOCTPAaHCTBO ¥’ siBasieTcss H30MOP(H3IMOM.

[MosToMy crepyiomasi TeopeMa sBASETCH YTOYHEHHEM Teo-
peMnl 2:

Teopema 3. /113 4106020 napaxomnaxmuozo xaycoophosa
MHO2000pasus X' 20mMOMOppU3ML

(20) HnZ — H (Z; RY, xv>1,,
u
@1 HMNEZ; R) — (HZ)', &1y,

e0e I u ly—pynxyuonare H, (Z; Ry —R u H{.Z —R,
onpedesennbie COOMBEMCMBEHAO HopMYyraMU

Le={o, x=[0], &=

b4

he={o, x=[om &=HI™
A4
ABASIOMCA UBOMOPDUIMAMU.
[Hanporus, «aBoiicTBeHHEIE» OTOGpaXKeHUs

H (%, R)— (H*2Z) wn H{ L — HY™(Z; R)
u3oMophH3MaMu, BooOLIe roBOpS, HE SBASIOTCA. |
Teopema 3 (BMecTe ¢ TeopeMoil 2) M3BeCTHa Kak TeoO-

pema ge Pawma (xoTopeiil ee RmepBbie HOKasan IS KOM-
MaKTHBIX MHOroo6pasuit).
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H3omoppuam (20) ceoaut BhaucaeHune rpynns 2" K Bol-
gyucaenuto rpynn H, (2'; R)’, aas uero B anreGpanuecKoit
TOMNOJIOrHA Pa3paboTaHbi— B MPHHIMIE KOTTATOYHO APHEKTHB-
Hble — CIIeHAIbHBE METONH.

[Toctpoenune rpynn romosorust H, (ZL; G) u HYNUZ; G)
pacnajaercs Ha JBa STana—IOCTPOEHHE TPYNN  uenel
C,(Z; G) n Ci'(Z; G) BMecte ¢ roMoMopdusMamu @ (mep-
BB/t 3T4aN) M TNOCTPOEHHE NO 3THUM TIPYNNaM caMHX Ipynn
romosiornii (BTopoit 3ram). llesecoo6pasno, Kak U B aHaJo-
FHYHOH! CHUTyauMH ¢ TPYNNaMH KOroMosiorui, oT[enbHO BbLIE-
JIUTb BTOPO#l 3Tam.

Onpeodeaenue 5. Cemeiictso
C.: CosCymvv o= Cppy e e -

.

TPYyNN M TOMOMOP(H3MOB HA3HBAETCS UENHbIM KOMNAEKCOM,
eciIn
00y =0

st mogoro aiementa y€C,, m>1. dnementsl rpynndi C,
HA3HIBAIOTCS M-MEPHOIMU Lenamu; roMOMopdH3M O Ha3blBAETCS
2PARUKHBIM ONEPAMOPOM; LENH P, A1 KOTOpHX 0y =0, T. €.
NpHHALIEKAIHE SAPY

Z,C =Ker(@: C,—C,_,)

roMomoptbuama 9: C,— C,,_,, Ha3HBaOTCA yukiamu (HpH
m=0 ycaosHo cuutaercst, uro Z,C, = C,); uenn Buja 0y,
T. €. NpuHajgIexamye obpasy

B,C.=Im(d: Cp.y- »C,)

romoMopdusma 0: C,,,- »C,, Ha3bIBAIOTCH epanunamu (Miad
UHKJIAMH 20MON0ZUMHBIMU HYA0); dAaKTOprpymnna

H,C,=7,(C)B,(C)

HaseiBaetcst m-meprol (unn m-i) epynnoi eomoroeull KoMm-
aekca C,; ee 3/J€MEHTbl HAa3bIBAIOTCH M-MEPHOIMIL KAQCCAMU
2omoa02utl, U UMKJBL, UPHHAJUIEKAIIHE OJHOMY KJ4acCy roMo-
Joruft, T. e. OTIHYamollHecss Ha TPaHHUY, HA3BIBAIOTCH 20-
MON0RUYHbIMU.

Takum o6pasom, rpynnel A, (2" () ABASOTCS rpynnaMu
romonoruit H,C, (Z'; G) xoMniaekca

C.(Z:6)={C,(Z;G); o},
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a rpynnst HM(Z; G)—rpynnam# roMosiorkii KOMIJeKca
CM (2 G) = {Cy" (& G): 0).

B cnyuae, korja uendoil komnaeke C, =:{C,; 9} cocrour
M3 JAMHeHHBIX npocTpancTB Hai nodeM K, MB A1f ai0Goro
m >0 MOXeM MOCTPOHTL COIpsiKEHHOe THHellHOe NPOCTPAHCTBO

c"=(C,) =Hom(C,; K).

B cospemenHON MaTeMaruKe NPHHATO nepexoi K JABOHCT-
BEHHOH (CONpPsiXKEHHOH) CHTYALMH OTMEUATh MPHUCTABKOH «KO»
(npuMep: BeKTOpbl M KOBeKTOPH). B cOOTBETCTBMH C 3THM
3/1eMeHTbl npocTpaHcTBa C™ HA3LIBAIOTCA M-MepHLIMU KOye-
namu uenHoro komnJaexca C,.

Has no6o# kouenu ¢ € C* dopmyaa

(Bc)(v)=c(0v), VEC,v
onpe/essier HEKOTOPYIO Kolenb 8¢, a Tak KaK
(86¢) (v) =¢ (00y) =0

s awGoid uenu yEC, ., TO
- 86c=0

ans JwoGoi kouenu ¢ € C™. Ilo onpenesneHuio (cM. onpepede-
Hue | Jsekuuu 20) 310 o3Hauaer, uto cemeticmgo C'={C™; d}
2pynn U cOMOMOPMUIMOB ABASEMCA KOUENHbIM KOMRAEKCOM.

Kouukasl ¢ € C™(C') 310ro0 KOMMNJeKca XapaKTepH3yIoTcs
COOTHOLIEHHEM

(Be)(y)=c(0y)=0, 7vE€C,,

T. €. TeM, UYTO OHHM pPABHbl HYJIO H4 NOArpynne TrpaHHLL
B,C, < C,. Tlo onpegenenuto (cM. Jekuuto 11.4) 3to o3Ha-
uaer, 4TO

Z»C'=AmB,C,

(KoyuKAbL COCMABARIOM aHRYAAMOpP 2pynnel epanuy). Auajno-
THuHO, ecau 0y =0, 1o (Oe)(y)=e(dy)=0 m1s aw06oii KO-
uend e, 4, H4oGopor, ecan c(y)=0, korua dy =0, 10 op-
Myna e(0y)=c(y) KOppeKTHO onpejeasier JHHefiHbI QYHK-
uxonan e: B, ,C,—K, obaajaiomuii TeM CBOACTBOM, uTo,
NPOH3BOJLHO NPOJO/IKHB €I0—C COXPAHEHHEeM JHHeHHOCTH —
Ha Bce npoctpatctso C,_;, Mbl NOJYYHM TAKYIO KOLENb e:
Cp-1—K, uro (Se)(y)=e(dy)=c(y), 1. e TaKylo, uT0
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8¢ ==c. dTUM J0K434HO, YTO
B»C'=AnnZ,C,

(Koepanuybl cOCMAsASIOM AHHYASMOp 2pynnel YUKAOE).

IMponomxumMocTh yHKIHOHAMA e ¢ nopnpocTpancTa B,,—,C* Ha Bce
npocrpaHucTso C,,..1— 310 o6uhit gakT: aas Mmo6oro nofnpocrpancrea 5
MPOH3BOJIBHOIO — JlaKe GeCKOHeYHOMep HOro!— JIMHe HHOro npocTpaHcTsa P2
KaXablt JNHHelHbit QyHKnHOHAN i PP —> K JIoNycKaeT TNPOJOIKEHHe
Ha 97°. Jlaa noKa3aTenbCcTBa JIOCTATOUHO BbIGpaTh A 5 JONOMHHTENb-
HOe MOJNpocTpaHcTBo &, CYynleCTBOBaHHE KOTOPOTO JIOKa3aHO B JeKIHH 22
B CBfI3H C 3aMeyYaHHeM 3, H NPOM3BOJNBLHO 3aflaTh e Ha Q.

Hast rpynn xoromosoruit H" (C*) komniekca C* orciona
cnegyer, uto AAs Jw6oro Kaacca koromodoruit x € H»C*

dopmyaa
# x)E)=c(y), E€H,C,

rjie ¢—INPOH3BOJbHBIA KOUHMKJ KJ/dccd KOTOMOJOTHH X, 4 y —
NPOH3BOJIBHBIN LHKJ KJadcca roMoJIOrHi &, KOPPeKTHO 3ajaer
HEKOTOPHIH (hYHKLHOHAN

#x: H,C —X
H 4TO noayuatolleecs orofpaxelne
#: H"C'— (H,C), x—# x,

ABAseTcs H3oMopduaMoM, [MoHOMOpdHOCTE 3TOro oToBpaxce
HUs BbiTeKaeT H3 paseHcrBa B”C'=AnnZ,C, a snumopd"
HOCTL OfecrneyHBaeTcsi BO3MOXHOCTBIO NPOAOMKHTL JIOGOH
auneinblit gyHkuuonan Z,C, — K Ha Bce npocrpaHerso C,.]
Takum o6pasom, daa awboeo yenroezo xomnaexca C,, cocmos-
weeo U3 auHelinolx npocmpavcems u awboeo m =0 umeem
Mecmo U30mMoppu3m

#: HnC* — (H C.Y.

TeM caMbiM BbIYHC/IEHHE TPYININ KOTOMOJOTH{l CBOZHTCA K BbI-
YHCJEHHIO TPYNN TOMOJOTHH.

Hns komnaekca C,=C, (Z'; K) cHHry/sipHbIX Lene raaf-
KOro MHoroo6pasusi 2 Haj nojem K kouensoit komnaekc C*
oGo3snayaercss cumBonom C°(2; K). Tak kak ans Jo6oro
m>=0 MuoxectBo S,Z sBasercsi 6a3HcOM NpPOCTPAHCTBA
C,(Z; K) u Tak Kak JHHefHble (QYHKLHOHA/IB H4 MPOH3-
BOMIBHOM J/IHHEHHBIM [POCTPAHCTEE €CTeCTBEHHbIM 06pa3soMm
oroxaectsasiorcs ¢ K-3HAYHbIME (DYHKUHAMH, 3aJdHHBIMH Ha
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ero Gasuce, TO Aasi JoGoro m >0 komnonenra C”?(Z; K) —
= C, (& K) komnaekca C'(Z; K) OTOKAECTEANETCH C Jik-
HEHHbIM NPOCTPAHCTBOM BCEBO3MOXHBIX (pyHKuuit S,.2" — K.
ST0, B 4aCTHOCTH, MO3BOJsIET OnpeaeauTs rpynny C” (£'; G) ans
npoussoabHoM rpymiet G. [To onpeaeneHuto 3JM€MEHTL!
3TOH TPYNNbl, HA3BIBAEMBIE M-MEPHOIMU CUHZYAAPHOLIMU KOye-
namu muoeoobpasus & Had epynnot G, NpexcTapasioT coGoi
G-3HayHbie ¢yHKunu ¢ S,2 -— G, onpejeneHHble HA MHG-
xecrse S,.% BceX M-MEPHBIX CHHTY/SIPHBIX CHMIJIEKCOB MHO-
roo6pasus 2. KorpaHuunoll onepartop 8 onpepensieTcsi npu
ToM opMyJioH
m

(8¢) (0) = 23 (—1)"¢(90),

sipAstoweics pacindposkoi dopmyast (8¢) (o) =c (dc).
Kouukbl, KorpaHHubl H KJ4CChl KOTOMOJMOTHIE KOMIJeKca
C’'(Z; G) HasbBAIOTCS CUHEYAAPHOIMU KOUUKAGMU, KO2PAHU-
yamu u Kiaccamu Koeomoaozud MHoroobpasus 2, a cOOTBET-
CTBYIOWHe rpynnel oCo3HauyaloTcs cuMmsonamu Z™(Z; G),
B»(%, Gy v H»(Z; G). CornacHo n0OKa3aHHOMY Bhilie OG-
LIEMY pe3yabTaTy 041 4106020 noas K umeem mecmo u3omophusm

(22) H» (', K) —~ H,(Z; K)'.

B cayuae, korna K=R, xaxpuas ¢opMa o € Q™2 onpe-

aeqasiet no dopmyae
om={o, YECH (%5 R),
vy
HEKOTOPYIO Kouens —(566”' (Z; R), npuuem
(23) do = 8o.
[deficTBHTENBHO,
@ ()= J do = | 0 =50 =) (1)
Y v

aaa qwboit uenu y € C, (2; R).] U3 dopmyasr (23) caeayer,

UTO OTOGpAXKEHHE > KOUHKJB NepeBOJHT B KOLHUKJIBI,
a KorpaHuubl—B KorpaHuubl. [lostoMy 3to oroGpaxeHue
MHAYLHPYET HEKOTOPbI rOMOMOpGhH3M

(24) H"% — H™(T; R).
CpaBHEHHE onpe;le.neum?l HeMEeNJeHHO nNOoKa3biBder, uTo

KoMnosuuHs romomopdusma (24) ¢ usomopdusmom (22) apas-
ercs He 4eM HHBIM, Kak romomopdusmom (20) M3 TeopeMmbl



TPYNNBl CHHTYJSPHBIX KOTOMOJIOTHI 473

ze Pawma. Tlostomy nsisi mokasarenbcTBa Teopemnl Ae Pawma
(mo KpaitHel Mepe B OTHOWeHuH rpyil H2Z) KocTaTouHo
YCTAHOBHTb, YTO 20MOMOpgu3s (24) Asisemes usomopgusmon.
K coxasnenuio, y Hac HeT BO3MOMXHOCTH NPOBECTH 3JIECh COOT-
BETCTBYIOILee JOKA3aTedbCTBO.

Sameyanune 3. YreepxnaeHue, uro roMmomMoppusm (24)
fiBAseTcs H30MOpdH3MOM, 03HauadeT, uro 0o6a MOAXOAA K oIfe-
Ie/IeHHIO TPYIN KOrOMOJIOrHH MHOrooGpasus —uepe3 GopMbl
H CHHrYJsADHbE UenH—TNpPHBOAAT (AaKTHUECKH K ORHOMY
U ToMy , ke pesyabrary. CYWeECTBYIOT H ApYrHe MOAXOAbI
K 3THM TpYnnaM, HAanpHMep MOAXOR Uexa—Jlepe u3 Jek-
nuH 22, KOTOpHIA, K4K Mbl 3HA€M, UPHBOAUT K TCpymnmam,
HSOMOpq)HblM rpynnaMm H”Z. TlosroMy AASl nOK43aTenbCcTBA
H3oMopgdu3ma (24) ROCTATOYHO ROKA34dTh, HYTO epynnsl CuHey-
ASLPHOIX  Ko20m0A02uli usomopguot epynnam Yexa—Jlepe (ko-
TOpble, 3aMeTHM, B JeKuuHd 22 G6blAH OGO3HAUEHBI TEM e
cumBosioM H™ (2, R)). B a1o#i dhopmy.npoBKe He yuacTByioT
¢opMbl, H OHa HMEeT CMBICA JIJ51 JIOGBIX TONOJOTHYECKUX
OpPOCTPAHCTB (/151 KOTOPBIX CYILIECTBYIOT NOKPLITHA Jlepe,
COOTBETCTBYIOIMM 06pa3oM onpefenieHHble). [103TOMY MOXKHO
CTABHTH BOMpPOC O CIIPABElJHBOCTH 3TOrO YTBEPXKAEHUS B 06-
weM Bupae (Aas JIOGBIX TOMOJNOrHYecKHX HpocrpaHcts). Oteer
OKA3bIBAETCS MOJIOMHUTEABHLIM Jf NON3APOB (CM. 3aMeua-
Hie 2 nexuuu 21), Ho orpunaTesbHBIM B o6lueM ciyuae. Ofuiee
H3yueHue BCero 3TOro Kpyra BONPOCOB COCTABJISET NpeaMeT
pasBeTBNEHHON TeopuH, BXOAsllEH B KayecTBe COCTABHON
yacTH B ajrefGpanuecKyio Tomonoruio. K coxaneHHIo, Mbl
TONBKO JIHILL HAMEeKaMH MOINH ee KocHYTbesl. [Hanpuwmep,
cpapHeHue onpefejeHH TPYNn KOrOMONOTHHE CHMIJHLHAMb-
HBIX CXeM M TpPYMn CHHTYJASIPHBIX KOrOMONOTHH MHOrootpa-
34l —H, Gosiee o6UI0, TOTIOJOTHYECKUX NMPOCTPAHCTB — MOKa-
3niBaeT uX GoJiblioe cX0ACTBO. BrisiBNeHHe 3TOro cXoncTBa
B OOUMX TEPMHHAX MPHBOAUT K CHMNJ UK AN bHBIM MHO-
¥ecTBAdM, TeOPUS KOTOPHIX M Kpdcupa, u raytoka. C gpy-
roff CTOpPOHEI, HOCTPOEHHE KOUENHOTO KOMMJEKCd M0 HemHOMY
ABJACTCS XHANKHM TPHMEPOM H GJefHON TeHBlO anreGpanye-
CKHX MAHHNyNAsiuHil Hajg UENHBIMH KOMIJIEKCaMH, KOTOPbIMH
34HHMAeTCs TOMONOrHYeckKkas anre6pa uT. 4., HT. M.
3auHTepecoBaBIUHHCs YMTATENb MOXeT OGpATHTbCSA 34 Hanb-
HeHIMUMH CBeJleHHSIMH K YIOMSIHYTO# B TIpENHCJOBUH KHHUTre
Borra u Ty, a rakxe K ADYrUM— IOBOJbHO MHOTOYHCJ]IEH-
HbIM — yueGHHKaM anreGpandeckolf Tonosoru.]



