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1 Bsenenune

Mycrs (M?",w) — cUMTIIEKTHYeCKOe MHOrooOpas3ue ¢ WHTerpupyemoit mo JIu-
YBUJLITIO TAMHUJIBTOHOBO# cucremoit sgrad H, n f1, ... f, — ee He3aBUCUMbIE NHBO-
JIOTUBHBIE WHTErPaJIbl. JTOH CHCTeMe COOTBeTCTByeT cioenme Jlmysumas M2"
Ha, CBSA3HBIE KOMIIOHEHTHI COBMECTHBIX TIOBEPXHOCTEH YPOBHA f1,... f,,. MbI Oy-
JIEM IIPEJIII0JIAraTh, YTO BCe CJIOU cjloeHus JInyBuILIst KOMIIAKTHBI.

Omnpenenenne 1.1. [naakoe orobpaxenme F : M?" — R" rge F(r) =
(f1(z),... fn(x)) HAZBIBAETCS OTOOPAKEHHEM MOMEHTA.

Onpenenenune 1.2. Touka x € M nasbBaercsa ocoboil TOYKOI OTOOpaKEHUS
mMomenTa F' ecam panr dF(x) MeHbIIe n.

IIycts K — COBOKYIHOCTH BCEX OCODBIX TOYEK OTOOpasKeHumsT MOMEHTa B M.

Onpenenenune 1.3. BudypranuonHoii nuarpaMmoit Ha3biBaeTcs obpas3 K mnpu
orobparkKeHWH MOMEHTa, T.e. MHOKecTBO X = F'(K) C R™.

Croit InyBUJIIEBA CJIOEHUS HA3BIBAETCS HEOCOOBIM, €C/IM HA, HEM HET HU OJ-
HO# 0c000# TOYKM OTOoOpaxkenus MomeHTa. OKPEeCcTHOCTh HEOCODOrO CJIOA CHM-
MIEKTOMOP(HA TPSIMOMY TPOU3BEJIECHUIO TOPA HA IUCK. B OKPECTHOCTH HEOCO-
6oro cios Bce cioenusi JlmyBuiuisa ycrpoenbt ogumHakoBo. Ilosromy crpykrypa
cioenust JInyBujIIsi B OCHOBHOM OTIPEIEIISIETCS €r0 OCOOEHHOCTSIMU.

Jlagmm ompeesienre HeBBIPpOXKIeHHON 0coboit Toukn: PaccMoTpuM nHTErpH-
pPyeMy[0 raMusibTOHOBY cucteMy sgrad H Ha CHMIIEKTHYECKOM MHOTO0Opa3uu
M?" 1 0cobyio TOUYKY ¢ paHra i. PaccMOTPHM IPOCTPAHCTBO, JTHHEHHO MOPOK-
jgenHoe dysrnuamu fi, ..., f,, Kak Komyratusayto aiaredpy Jlu. U paccmorpum
B Heil crauuoHapHyio nojairebpy K, cocrosuyio uz f rakux, uro df (z) = 0.
IIycts L - kacarenbHOE MOAMPOCTPAHCTBO K OpOWTE B TOYKE X, T.e. MOIIPO-
CTPaHCTBO, MOPOKAECHHOE BekTopamu sgrad fi,...,sgrad f,,, a L' — ero Kocoop-
TOrOHAJIBHOE JIOMOJTHEHME.

Onpenenenune 1.4. Ocobasi TOYKA T paHra ¢ HA3BIBAETCH HEBBIPOXKIEHHOM,
eCIu:

1. Jlna moboit f € K,, ormmanoit oT Hyas, KBagpatuanasa dopma d? f(z) me
paBHa TOXKJIECTBEHHO HYJII0 Ha L’

2. cymectsyer f u3 K, takas, aro P(u) = det(d?f(x)—puS2)|r umeer 2(n—1)
Pa3/IN9HBIX HEHYJIEBbBIX KOpHeﬁ

Teopema 1.1 (Eliasson, [2]). IIycmv dana umnmezpupyemas cucmema ¢ n
cmenenamu c60600bl, Ha cuMnAeKMUYecKoM Mnozoobpasuu M*". Tozda ecakoe
caoenue JIuyeusns 6 oxpecmHocmu Heeuposcdennoli 0coboli Mmouky panaa i
AOKAABHO CUMNAEKMOMOPHHO HEKOMOPOMY MOOEALHOMY CAOEHUIO Legn CUum-
naexmuueckozo npocmpancmsa R?" onpedeasemomy wucaamu (mi,mg,ms) u
PYHKUUAMU;



F; = p? + qu, npu j =1,...,m1, — sasunmuyveckut mun
Fr = prqr, npuk =mq1 +1,...,mq + mso, — cunepbosuneckutl mun
Fr=pqiv1 — pirq, Fryr = niq + pryiqiger, — mun goxyc-doryc
npui:mlerngl, m1+m2+3,...,m1 +m2+2m3—1,
Fs = ps, npu s = my + mo + 2ms,...,n. — pe2ysapHulili MHOMHCUMEAL be3
ocoberrocmu

Ounpenenenne 1.5. Tpoiika uucesn (mq,mg,m3) HA3BIBAETCA TUIIOM 0CODOIL
TOYKH.

Takum 00pa30M, BCSKAsi HEBBIPOXK/IEHHAsS OCODEHHOCTD JIOKAJIHHO PACIa/a-
€TCcs B MPSIMOE TIPOM3BEICHHE MMPOCTEHIIX OCOOEHHOCTEH - IIUITHIECKO, TH-
nepbomaeckoii n Tumna GpoKyc-POKyc, a Tak ¥Ke IHUCKa 6e3 0COOEHHOCTH.
OrBer Ha BOILPOC, KAK YCTPOEHA OKPECTHOCTH OCODOro €jos ObLI JaH, HO JJis
0oJTee y3KOT0 KJIacca 0COOEHHOCTE - 0CODEHHOCTE YI0BIETBOPSIONINX YCAOBIIO
HEPACIIEIISIEMOCTH.

Onpenenenune 1.6. Hesbipoxkiennas ocobennocts ciioenus Jlmysuiuis yuo-
BJIETBOPSIET YCJIOBHIO HEPACIIETIIIIEMOCTH, ecu ee OndypKarroHHast auarpam-
Ma, TIPUBOAUTCSA HEKOTOPbIM auddeomopdu3mom K OmdypKaIMOHHON 1uarpam-
Me MOJEJIbHOrO CjIoeHus JIMyBULIsd, COOTBETCTBYIOMIErO Tuia, (my,my,ms) U
paHnra 1.

Omnuriem Teneps Cnocod KOHCTPYUPOBAHUS MHOTOMEDHBIX OCOOEHHOCTEI CJI0-
enns JIluyBunnsa. PaccMoTpum nipsimoe mpom3BeeHre HECKOIbKUX MPOCTERIITHX
OCOOEHHOCTE AITUMITHIECKOTO, TUIEPOOTHIECKOTO TUITA, U TUIA (POKYC-(POKYC.
JIOMHO’KHM €ro Ha “TpuBHasbHbIH comuozkurear’ 1° x D!. Ha mpoussemeHnu
OTIPeIe/IEHa CUMTIIJIEKTHYIECKAS CTPYKTYPa KAK CyMMa, CUMTLJIEKTHIECKUX CTPYK-
Typ Ha Kaxka0M comuoxkuTese. Crosavu JInyBuiLis sBIASIOTCS MPSIMbIE TTPOU3BE-
JIEHUST CJIOEB HJIEMEHTAPHBIX CJOEHUN HA COMHOXUTENAX. OYHKIUU €CTeCTBEH-
HBIM 00Pa30M MPOJOIKAIOTCS € MPSAMBIX COMHOXKHTENEH 0 MOJTHOrO Habopa
KOMMYTHUPYIOMAX (PYHKIWA HA MPAMOM pousdBeneHuu. llomydeHHas ocoOeH-
HocTh U2™ = V) X -+ x V}, Ha3bIBaeTCHd OCOOEHHOCTHIO THIIA IIPAMOIO IIPOM3-
Benenns. [Ipeamosokum Tenephb, YTO HA, Hel JefCTByeT KoHewyHas rpymma G,
V/IOBJIETBOPSIIONIAs CJIEYIONIUM YCIOBHSIM:

1. HeiicrBue cBOOOIHOE.

2. JleiicTBrUE TOKOMIIOHETHOE, T.e. rpymma (G TepeBoauT B cebs KarxKIblil u3
npsaMbIx comuoxkureseit V;. nade rosops, eciin g — sement G, a ¢ — geii-

2n _ _
creue Ha U™ = Vi X+ - - x Vi, 10 ¢(g) (21, ..., xk) = (P1(9)21, - . ., dr(g)Tk)-

3. Ha kaxkjg0M mpsiMOM COMHOXKHTENE AEHCTBHE CHMILIEKTUIECKOE U TOXK Ie-
cTBeHHOE Ha 6a3e cioenns JInyBuis.

4. Ha xaXJIoM 3JIIUTITUYECKOM COMHOXKUTEJIE JeHCTBUE TPUBUAJIBHO.

®akToprpocTpaHcTBo V) X -+ - X V3, /G, GyneT CUMIIEKTHYECKUM MHOT0OOpa-
31eM, TIOCKObKY Jeficteue G — cBoboanoe. Ha U™ /(G mepeHocuTcst CTpyKTypa
caoennst JlnyBujiist ¢ OmHUM OCOOBIM CJIOEM.



Onpenenenune 1.7. Ocobennocru Buga U 27‘/ (G HA3BIBAIOTCA OCOOEHHOCTAMU
THUITA, MIOYTH MPSAMOTO TTPOU3BEICHNUSI.

I'pynmer G maseiBaiorcs: rpynnamu lamya.

Teopema 1.2 (Nguyen Tien Zung, [5]). Jrbas neevposcdernnas ocoben-
HOCTNG, YOOBAETNEOPAIOUARA YCAOBUIO HEPACUETIAAEMOCTIU, TOCAOTHO dudeo-
MOPPHA 0COBEHHOCTIY MUNG NOYMY NPAMO20 NPOUIEEOCHUS 8 OKPECTIHOCTIU
000020 CAOA.

2 CrpykTrypa ocobernnoctu tuna (pokyc-dpoKyc

Onpepnenenne 2.1. Hepwipokaennas ocobast Touka x panra 0 oToOparKeHwust
MOMEHTA WHTErPUPYEMON FaMUJIBTOHOBOM CHCTEMBI C IBYMS CTEIEHSMU CBOOO-
JbI HA3BIBAETCS 0COOOI TOUKO# THma (POKyc-pOKYC, €Cu B OKPECTHOCTH T Cy-
LIECTBYIOT JIOKAJIbHBIE KOOPAUHATHL (P1, 1, P2, g2) TaKue, 4TO raMusibToHuan H
u f MOryr ObITb PEJCTABIEHbI B BH/JIE:

H = H(f1, f2),
f = f(flan)v

rae f1 = piq1 + p2qe, f2 = p2q1 — P1qe.

Bamena (H, f) — (f1, f2) aBisiercsa pery/gapHoii u cjaoenue 3agasaemoe H u
f coBmazaer co cioenmneMm 3amaBaeMbiM f1 1 fo.

Paccmorpum 0ocobbrit cioit I nyBU/iieBa CIOEHUs, COAEPIKAIIANR N 0COOBIX
Touyek tuia Hokyc-dokyc. O6O3HAYUM ITU TOYKU 4Yepe3 X1, ..., T,. Llepeiizem
K KOMITJIEKCHBIM TTEPEMEHHBIM B OKPECTHOCTH OCODOI TOUYKHM X;:

zZ=q +1q,

w =p1 —ip2.
Torma f1 = Re(zw) a fo = Im (2w). Ocobrrit c10ii ycTpoen Kak mapa TpaHc-
BEPCAIIbHO TIEPECEKAIONTNXCS JIArPAHKEBBIX JINCKOB, 33/IABAEMBIX YPABHEHUSIMHU
z=0mw=0.
Ormerum, aro GyHKIMS fo 33/1aeT B OKPECTHOCTH OCOOOH TOYKM TaMUTIBTOHOBO

S1-neitcTBue. D10 Jerko ciegyer U3 SBHOIO BHJA BEKTOPHOro moss sgrad fo,
KOTOPOE B KOOPJIMHATAX W U Z 3AIMCHIBAETCS TAK:

w = 1w,
z = —iz.
ITosToMmy meficTBrE OKPYKHOCTH 33/Ia€TCsI IPOCTOH (POPMYJIOit:
(z,w) — (72, e"w).

W3yunm Teneph CTPYKTYpY ocoboro cjiost B memoM. Ha wem JexuT n oco-
Obrx TOYeK THma (hokyc-dpokyc. B okpecTHOCTH KaXKI0#M M3 HUX OCOOBIH CJIOi
TpeJcTaBisieT co00#l TpaHCBEPCAIBLHOE TIepeceveHme JABYX JHCKOB.



JIemma 2.1. [1] Ocobwiii croti L eomeomopden deymepromy mopy ¢ n nepe-
MANCKAMU, 20€ N — YUCAO MOuex muna Goxyc-Poryc aexcauur na caoe L.

Msr 6yzmem paccMaTpuBaTh 9ucTO (DOKYCHBIE OCOOEHHOCTH, TO €CTh OCOOEH-
HocTH Buga Fi,, X .-+ X Fy,, /G, roe Bce comuoxnrenn F,,, i = 1...k Oyayr
ocobennoctsamu tTuna Gpokyc-pokyc. Boszaukaer Bompoc, kakue rpynnbt G MOTyT
JIEHCTBOBATH B OMEPANMU MOYTH MPSIMOrO TPOU3BEIECHUS HA YUCTO (DOKYCHBIX
ocobeHHOCTAX T

3 TI'pynnma cummerpuii poKycHOIT 0coOOeHHOCTHI

IIycte F), - ocoberHocTh THIA (POKYyC-POKYC CA0KHOCTH N. PaccMoTpum ee cum-
mwieKToMopdu3Mbl B cebst, ToKIecTBeHHble HA 6a3e cioenus Jluysusisa. O60-
3HAYUM TPYIIY TAKUX CUMILIEKTOMOPGMU3IMOB Kak Sym. Boobie roBopst 3ta
rpynna Oyger pasjudHa s pa3HbIX (POKYCHBIX OCOOEHHOCTEH CJI0KHOCTH 1,
T.K. B OOIIEM CJIydae OHM rOMeOMOP(MHBI, HO HE CUMILJIEKTOMOD(HBI.

Teopema 3.1. Hauboavwas zpynna Sym = Z, x (C=(D?)/{2rkfs}).
B obuwem cayuae Sym = Z, x (C*(D?)/{2rkf2}), 2de q deaum n.

Zloxasameavcmeo. Paccmorpum B Sym noarpyiiry @r/n OCTABJISIIONLY IO HA Me-
cre ocobbre ToUKu. OUeBHIHO, UTO JIIOOOI JIEMEHT W3 @T/n TIEPEBOIUT B CeOst
KOJIBbIIA - JIArpaHKeBbl ¢epbl 13 KOTOPLIX "cKireen"0coOblii CI0H ¢ BHIKMHYThI-
Mu 0coObIME TOUKaMu. KazKIplit 13 TAKUX KOJIEIT sIBJAIeTCs OpOUTOl MyacCOHOBA
JIeiCTBHA.

YrBepxkaenue 3.1. IIycmsv g € §y\7n, uw f(f1, f2). Pacemompum cdsuz h na
epems t = 1 6doav mpaexmopud sgrad f. Tozda gh = hg.

Zoxasameavcmeo. Ilo ycioBHIO g COXpAHSIET CUMILIEKTUYECKYIO CTPYKTYDPY, &
TaK¥Ke COXpaHseT f1 M fo, clemoBarensHo g coxpansier f u g(sgrad f) = sgrad f.
3HaunT g KOMMYTHDYeT ¢ h. O

Paccmorpum obpa3 meocoboii Touku o Ha 0coboMm cioe - g(x). Boibepem
u [ TIaJKO 3aBHCAIINAE OT CJI0A TaKWe, 9To caBur hy Ha t = 1 Booab h =
—a(f1, fo)sgrad f1—0B(f1, f2)sgrad fo nepesomur g(x) B & B OKpecrHOCTH 0COOOT0O

ciod. JJokazkeMm, 4ro g = h]

Zoxazameavcmeo. PaccMOTpEM IIPOU3BOJILHYIO TOYKY Y JIEXKAILYIO Ha TOM 2Ke
CJIOE UTO U &, & B CJIydae 0COBOTO CIOs JIXKAIYI0 Ha TOM K€ KOJbIe. Boibe-
pem o u [, Takue, uro casur h) wa t = 1 Bgoms h' = —ao/(f1, f2)sgrad f1 —
B’ (f1, f2)sgrad fo nepeBogut = B y .

hig(x) = x, 1o nokazanomy panee hi,h] U g KOMMYTUDYIOT, IOITOMY UMEEM:

hig(y) = highy(x) = hihig(zx) = hihig(x) = hi(z) = y. O

Orciona cnemyer, ato g to capur Ha t = 1 Buoms [/ = a(fi, f2)sgrad f1 +

B(f1, f2)sgrad fa.



B nokazaresnscrse Teopembl Jap0y [1] ucnoubsyercs Jlemma, ruacsiast, 410,
€CJIN B OKPECTHOCTU TOYKHU T CYIIECTBYIOT MOMAPHO KOMYTHUPYIOIINE HE3ABUCH-
Mble (DYHKIUU P; U P2, TO UX MOXKHO JOMOJHUTH 10 KAHOHUYIECKON CHCTEMBI
KOODIMHAT P1, P2, (], s B KOTOPbIX (HOpMa w INPUHUMAET KAHOHUYIECKUIT BH
w = dpy Adq) + dps A dgh. Bosbmem B KadecTBe p; QYHKIHIO f1, & B KAIECTBE
p2 — f2. Paccmorpum npoxopsmee uepes z marpamkeso cedenne ¢ = 0,¢5 = 0,
HazoseM ero L, g(L) = L'. Tak Kak g - cuMmruiekroMopdusm, 10 w|r—g. Temepn
BbIGepeM apyrue koopauHarst: (f1, f2,q1,q2), g1 ¥ g2 - €CTECTBEHHbBIE TTAPAMET-
pbl Ha Tpaekropusx sgrad fi u sgrad fo, ¢ ycoBuEM, 9TO B 9TUX KOODIWHATAX

T = (flaf?aoao)'

Yreepxkaeune 3.2. Popma w 6 IMUL KOOPOUHAMAL UMEEM KAHOHUECKUT
6ud.

Jokasameavcmeo. f; n f; xommyTupyior, suaaut {f;, f;} =0, {¢;,¢;} =0 T.k.
CEUeHHE ¢; = C1,(; = Co MOJYIAETCS U3 JIATPAHIKEBA CedeHnst L CIBUraMu BIOJIb

sgrad fi u sgrad fa. {fi,q;} = {sgrad f;,q;} = (52 O

ITycrs Touka  umeer KoopauHaTh (f1, f2,0,0), Torma g(z) = (f1, f2,, B) -
w|p=0, 3uaunr 0 = w|p = dp1 Adgr +dpa ANdga = df1 A (o, dfs + ag,dfa) +dfa A
(B, dfr + By, dfa) = (ay, — By, )df1 A dfa 3HauuT oy, = By, . B BoIOpaHHBIX HAME
koopmuaaTax [ = a(f1, fo)sgrad fi + B(f1, f2)sgrad fo = QY (adfy A Bdfs) =
Q= Ydf(f1, f2) = sgrad f.

Takum obpazom mokazaHa

Jlemma 3.1. I'pynna 3'_3;\771 nopoocdaemcsa cdeuzamu 600oab Mpaexmopul
sgrad f, 2de f(f1, f2) - enadkas dynxyus na M2,

Omneparus sgrad ocymecrsiger romomopdusm u3 (C®(D?) B rpymmy
TaMUJIBTOHOBBIX moJiell H, sapoM roMOMOpdu3Ma SBJISAIOTCS KOHCTAHTHI. B
cBOIO o4epens u3 H B (E'_y\;@) OCYIIECTBIISIETCST TOMOMOPGU3M ¢ aapom 27k fa,
k € Z. T.k. Bce rpynnbl abesieBbl, TO @n/z =~ (0°°(D?)/2rkfy + C. Bepremcsa
K omucanuio rpymnbl Sym. PaccMorpuM npousBOJIbHBIN 3semMenT g € Sym
[epecTaBdommii ocobbie Touku. OQUeBUJHO, 4YTO IHOPAJIOK O00XO[a OCODBIX
JIOJI’KEH COXPAHMUTHCS C TOYHOCTHIO /10 3HaKa. [IpoHymepyem ocobble TOUKH MO
4gacoBoit crpesike ot 1 10 k. Kak jeiictByer g HAa MHOXKeCTBE OCOOBIX TOUEK?
Pacemorpum 1060t mHTErpas cucrembl, PyHKIIMOHATILHO HE3ABUCUMBIH C fo.
TpaekTopuu €ro KOCOro rpajueHTa 3aJal0T HEKOTOPOe HaIpaBeHHe 00X0ma
0co0bIX TOUeK. IToCKOMbKY ¢ CHUMILIEKTOMOPGHO U TOXKIECTBEHHO HA 0Oa3e, OHO
COXpaHSAeT Halll WHTErpaj M TPAeKTOPHHM ero KOCOTO TPaJWeHTa, a 3HAYUT U
HalnpaBjeHne 00Xoma OCOObIX TOYEK. JHAUYUT ¢ Ha ITOM MHOYKECTBE JeiCTBY-
€T IIOBOPOTAMU, T.€. IIEPEBOJUT OCOOYIO TOUKY ¢ B TOUKY i+, 7' - (PUKCHPOBAHHO.

Boibepem asiemenT g u3 Sym MOBOPAYUBAIOIIII MHOKECTBO OCOOBIX TOYEK Ha
MUHUMAJIBHYIO HEHYJIEBYIO BEJINUUHY 7. DTOT JEMEHT JEHCTBYET HA MHOKECTBE



OCOOBIX TOYEK NMUKJIUIECKHU, IIPUUEM I JIEJTUT IUC/IO OCOOBIX TOUeK n. Jlokazkem
3TO:

Zloxaszameavcmeo. Ilycts r me genut k, moge M k Ha r ¢ OCTATKOM: N = rq-+11.
Torga ¢! moBopaMmBaeT MHOMKECTBO OCOOBIX TOUEK Ha, ' — 7| UTO MEHDIIE T -
MIPOTUBOPEINE. O

OuiemeHT ¢? OCTaBJIsIET HA MecTe 0COOble TOUKH, CJIe/IOBATEJIBHO OH JIEYKHUT B
@T/n, a guauaut g9 sro casur Bosb sgrad f. Jomuoxkum g? na h™9 rae h — casur
Baomb 1/q(sgrad f): h=9g? = (h=1g)? = id. dnement h~'g mopoxmaer rpymmy
Z4, meficteyiomyio Ha F), nmosoporamu Ha r mo ¢. Tak kak g = h(h™lg), 10
JII000# 3jIeMeHT SYm NPeACTaBIsdercs B BUJIE KOMIIO3UIIUU SJIEMEHTOB W3 %
u Zg. Bee anemenTnl Z; KOMMYTHUPYIOT C 3JIeMEHTaMU %, Z4 N % = id.
Buauur Sym = Zg X %

O

T.x. rpynna Sym abesneBa, To rpynia Symg 3JI€EMEHTOB KOHEYHOIO MOPsIIKA
nMeeT BUJ:

Teopema 3.2. Symo = Z, x Q/Z.

Zokasameavcmeo. B rpymme Sym 37eMEHTbI KOHEYHOrO MOpPsiIKa 00pa3yiorT
noarpyuny Q/Z B rpynne casuros o rpaekropusim sgrad fa. B rpynme capuros
BJIOJIb Tpaekropuil sgrad fi He CyIIeCTBYeT 3JIeMEeHTOB KOHEYHOTO Hopsaka. [

4 TI'pynmsl 'anya ¢dpokycHBIX ocobeHHOCTell, Kpu-
Tepuii CBOOOJHOCTU AeiiCTBULA

Paccmorpum npsimoe nipoussejienue HokycHbix ocobennocreit F = Fi,, X -+ X
F,, - IlycTb Teneps y HAC €CTh MHOTOMEpPHAsA YUCTO (HPOKyCHAA 0COOeHHOCTE. OHA
[peJICTaBuMa B BUJE NPAMOro npoussenenus Fp,, x -+ x F,,, /G. Heiicteue G
CUMILIEKTUIECKOe, CBOOOIHOE M MOKOMIIOHEHTHOE.

Vreepxaenue 4.1. G ecmecmeenno exaadvieaemca 6 Sg = (Zm, x Q/Z) x
- X (ka X Q/Z)

Paccmorpum Bce Bo3MOkHBIE mOArpynnbl B Sy. Ilpu Kakux ycaoBusx mom-
rpynna JIeficTByeT Ha IpsSMOM IpOuW3BeIeHnr (POKYCHBIX OCOOEHHOCTEH CBOOOI-
HO?

YrBepxkaeune 4.2. G deticmeyem c60600n0 mozda u moavko mozda, ko20a
ona ne nepecexaemcs ¢ nodepynnot Q/Z x --- x Q/Z (k pas).

Joxaszameavcmeo. — IlycTb Kakoii-10 HETPUBUAJBHBIA 3eMeHT g € G pu-
namexknt Q/Z x --- x Q/Z (k pas). Bo3bmem Ha kKaxkgom comuoxkutene F,.
0co0yI0 TOUKY Z;, g(Z1, ..., o) = (Z1,...,2)) 3HAYNT JeHCTBHE HE CBOOOIHO.



<= 3uauuT X014 ObI HA OnHOM comHOXKUTENe [, neficTByer HeTPUBUAIID-
HEBIT 37IeMeHT U3 Z,, KOTOPBIH He OCTaBJIAeT HEMOABMKHBIX TOYEK HA 3TOM CO-
MHOYKHATEJIE. ]

Nmeetcst mporpamMma, TpOBEPSIONIas KPUTEPU CBOOOTHOCTH I€HCTBHUS TPYTI-
bl Ha G HAa F. Mexanu3m paboTsl mporpamMmbl ciaenyformmit: PaccmarpuBaercs
nepecedenne obpasyomux G ¢ IPYHNIOHR Zyy,, X « -+ X Ly, . Jajee nporpamMma 1me-
pebupaer Bce nHeHHbIe KOMOMHAIINY AeHCTBUs 00pa3yIonnX, 10 TeX Iop, ITOKa
He HafiIeT HEeHYIEeBYIO JINHEHHYI0 KOMOMHAITNIO 0OPA3yIONINX MePEeCceKaronTy0cs
C TPYyNNO#t Zypy, X -+ * X Ly, TO TPUBHAJBHOMY 3jIeMeHTY. Ecin Takoil HeHyIeBoit
sy1eMeHT ObLIT HaiiJIeH, TO OH aBroMaTndecku JexxutT B Q/Z x - - - x Q/Z (k pa3).
Buauut geiictBue He cBoOoaHO. Eciu Takoil semMenT He ObLT HANHIEH, TO IPYIINa
JefictByer cBOOOIHO.

Taxk xak gefictBue G HA MHOYXKECTBE OCOOBIX TOYEK CBOOOIHO W 3aMKHYTO, TO
BEpHO CJIe/yToIIee:

VYreepxkaenne 4.3. ITycmo s - caoocnoems ocobennocmu F/G. Tozda

my...Mmg
G| = M
S
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