Jexyusn 6

Bpopuele 3ameuanns. —OTKpLITHIE NOJAMHOXKECTBA NPOCTPaH-

cra R% uw nx nuddeomopduamb. — KapTh M artnachl.—

MakcHmanbhsie atnace. —I'nagkue mHoroo6pasus. — ITpume-
pbl TIagKHX MHOTOOGpa3Hil.

IToHsiTHe Try1aikoro MHOroo6pa3us ABJSETCH OJHUM H3
OCHOBHBIX TOHATHH cOBpeMeHHOH MareMaTHku. OHO BO3HH-
KaeT B pe3ysbTaTeé SKCILIHKALKH H) OXHOBPEMEHHOIo 0606-
IEHHA Ha BHICIIHE pa3MepHOCTH HHTYHTHBHOIO MNOHATHS
NoBEPXHOCTH, paccMaTpuBaeMoil GE30THOCHTENIBHO K ee pac-
noJOXKeHHo B MpoctpaHctBe. OcCHOBHblE NPUHLHNBL  TOH
IKCTIJIMKALUM 3aHMCTBYIOTCS TNIPH 3TOM M3 KapTorpaduH.

OtnenbHble 06JacTH 3eMHOH INOBEPXHOCTH Mbl MOXeM
a/leKBaTHO ONHChIBaTb MOCPEACTBOM KapT, MO3BOJSIOWAX
nso6paXaTb HX Ha nsockocTH. Kaxknaas Touka 3eman Moxer
GeTb H306pakeHa Ha KapTe, HO OXHOH KapTOd NOKPHITH BCIO
3emat0 HEBO3MOXKHO; AJSl 3TOro Tpebyercs atJac, T. €. Ha-
fop HeckoJabKMX KapT. Jliobas KapTa no3BosifeT N psMo-
yrosibHble KOOpAHHAThl Ha IVIOCKOCTH MEepeHecTH B COOTBETCT-
BYIOILYI0 06s1aCTh Ha TNOBEPXHOCTH M TEM CaMbIM INOJIYYHTb
B Hell JokaJbHble KoopAauHarThl. (Ha camom nene B
maTeMaTHuecko# Kaprorpaduu o6bi4HO, Hao6OPOT, NEPEHOCSHT
reorpa@Hyeckue KOOpAHHATbI Ha 3€MHOH NMOBEpXHOCTH B KpH-
BOJIMHEHHYIO KOODJAHHATHYIO CEeTKY Ha IIOCKOCTH, HO MNPHH-
IMMHaNbHOIO 3HAueHHs 3To pasinuve He umeer.) Tlpu stom
JIOKaJIbHble KOODAHHATbI, COOTBETCTBYIOLLHE ABYM Da3/iHYHBIM
KapTaM, cBf3aHbf (YHKOUSMH fepexona, IO3BOJSIOMUMH
BLIpasuTh (B OOEH yaCTH JABYX KapT) OAHH KOODAHHAThI
uepes Apyrue.

B cooTeeTcTBYOIHX OOWIHX ONpefeeHUsIX Mbl 3aMEHHM
IJIOCKOCTb CTaHJZApTHbIM EBKJHJAOBLIM NpocTpaHcTBOM R*, rae
/1—WEKOTOpOe LeJ0e YHCJA0, KOTOpoe Mbl OYAeM cuMTaTb pas
Il HaBcerga BhiOpaHHbIM H 3a(pUKCHPOBaHHBIVM. BbIpOXKAEHHbIH
cayvaft n=0 MBl NpHU 3TOM NOKa He HCKIIOYaeM.

HanomHuM npexpe Bcero M3 Kypca aHa/jn3a HEKOTOpBIE
(GakTel W omnpeneseHusi, Kacawolliecss mnpocrpancta R® (ko-
TOPLIMH Mbl YXK€ YacTHYHO TMOJb30BaJUCh B IMNPEeALAYIIHX
JIEKIUAX).

Touka x noamHoxectsa UCR" nasmiBaercs ero guympenned mouxod,
¢ CyllecTByeT Takoe & > 0, 4TO wWap pajuyca & ¢ LEHTpOM B Touke X

4 M. M. Moc1uuxkoB, cem. 111
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nenukom conepxutes B U. Muoxectso U nasuiBaercs omkpoimsin (8 R7),
eI BCE ero TOYKH ABJAIOTCS BHYTPEHHHMH TOUKAMH.

Mpoussonsuoe otobpaxenne ¢: U —> V NOAMHOXECTB NPOCTPAHCTBA
Rr gapaerca n dyuxuusamu

M =01, .., L, = (R LX)
i NepeMeHHRIX, BLIPAXAIOUHMH Yepe3 KoopIHHATH XL, ..., X" NPOH3BO/b-
Hot Toukn x€U koopuuraTth y', ..., y* TOUKH ¥= @ (x). B cnyuae,

KOT/la MHOXeCTBO U/ OTKpHITO, HMEeT CMHIC] TOBOPHTb O MPOH3BOJHBEIX
NPOH3BOJIBHOTO NopsAzka dynxkuuit (1) no xI,...,x* B moGoft ero Touxe.
Oro6paxeHne @ OTKPHTOro Muoxectsa U HasbiBaeTcsa omobpasertes
kaacca CT, rpe r— HEKOTOpOE HATYypaabHOE YHCJIO HJIH CHMBOJ 0o, €C/IH
BO BceXx Touxkax mHoxectBa U ¢yHKuun (1) obnagaior NMpu r # oo uen-
PEPHIBHLIMH YACTHLIMH MPOH3BOJHHIMH BCEX TOPAXKOB €7, @ NPH r== o0
HeNpepLIBHBIMH TDOM3BONHEIMH BceX mopsAfkos. B ciayuae XKe, Korla B
JoGoft Touke MmuoxectBa U ¢yHkuuH (1) BelleCTBEHHO AHaJHTHYHBI
(pasnaraloTcs B CTeneHHbie pAXBI C OTMHYHBIM OT HYAR PagHyCOM CXO-
AHMOCTH), OTOGpaXceHHe ¢ Ha3niBaeTcs omobpasenuem xaocca CO.

B nansueitiem Mb GyneM CUHTaTh (PHKCHpOBaHHBIM HEKOTOpBIR Kiace
raagkoctH CT, rjie r<< o HJH r=©, H oTOGpaXKeHUss 3TOro Kjacca 6y-
NeM TpPOCTO HasbiBaTh 2/a0kumu omobpasxceruamu. Kak npaBuio, Ham
6yneT ropuThcs Mio6oe r==2, a 4acTo Jaxe M r=- I, HO 4TOGHI He cJC-
JHTb, He MOSBUJHCL JH MPOH3BOXHBIE CIHIIKOM GOJMLIUMX NOPAJAKOB, MbI,
€CJIH TOJNLKO SABHO HE OTOBOPEHO IpOTHBHOE, GylieM MOJYAJIHBO Tpero-
Nararb, 4TO r= 0o HIH r= . Bripouem, HHOrJa Mui 6yneM BKJIOYAaTh B
paccMoTpenne H ocobuift ciayuait r=0. B stom ciyuae raanxue otoG-
paXeHHs ~— 3TO TPOCTO HerpepuIBHEIE OTOGpaXKEeHHH.

OcHOBHBIM MbI 6y/leM CYHTaTh cjayuall r== 00 H BCe CHTydllHH, KOT/a
OH OT/IHYAETCA OT CAydag r==@, GyfeM CreUHaNbHO OFOBAPHBATh.

Kaxnoe rnanxoe orobpaxenne ¢: U -— V onpenenser ua U raan-
KYIo DYyHKUHIO
ol

Dep = del ., Lj=1, ..., n,

Ha3uBaeMyI0 €ro axobuanos (M KOTopas o603HAUAETCA TAKKE CHMBOJIOM
‘,tv)' Kak nokasmiBaeTcs B Kypce aHaiaH3a, Afs JIOGBIX IVIafKHX OTOG-
paxenuit ¢: U —V u §: V—W, rae U, V u_ W — otkpuiTsie noft-
MHOXeCTBA NpocTpanctBa R7, cocraBuoe orobpaxenne Yogp: U — W
(neftcTBylomee no gopmyae (Po @) (x) =19 (¢ (x)), x€U) rakxe raan-
KO H

@ D (o q) (x)= (DY) (9)-(D9) (x), Yy=0¢(x),

s mobo#t Toukn x€U (popMyaa (2) o6biuHO HASBIBAETCR L €N HBIM
npaBuJOM, a OTOOpaxeuHe 1o (p—xomnoduyued orToGpaxenni @

u ).
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Orobpaxenue ¢: U —V orkpwThX MHOMecTB npocrpanctBa R”
naswiBaetcss Ougpeomopgroin omobpancenuem (WM Ougdeomopduamon),
CCJIH OHO TJ1afiKo, GHeKTHBHO H oGpaTHoe ortofpaxenwe ¢~Ll: V — U
takke maagxko. (TTpu r=0 GuekTHBHOe HenpepriBHoe oTo6paxeHue, 06-
paTHOE K KOTOPOMY TaKXXe HenpepbiBHO, Ha3biBAGTCH 20MEOMOpHUIMOM.)

W3 dopmyan (2) menocpeacTBeHHO BhITEKaeT, uto Axcbuan Do npo-
u3s0nbroeo Oupgecmopgusma ¢: U —V 6o ecex moukax mucocecmea U
omausen om wyas (npudem (Do=1) (y)=(D¢) (x)~! a1a MoGoH TOYKH
Yy <@ (x) muoxectBa V).

Teopema 06 o6parHoM oToBpaxkeHHH yTBepXaaeT, uTo
ccre 6 mouke XgEU sxobuan D eradkozo omofpasenus ¢: U —V
CIAUMER OM HYAR, MO cywecmsyem maxce omxpoimee mucocecmso U'cCU,
codepacaugee mouKky Xo, 4mo oepanuderue ¢ |, omobpaxcenur ¢ na U’
sinsemen dupgeomoppusmon mucocecmsa U’ na nexomopce omxpuimce
snomeemeo V'V, codepocawjee mouky Yo = ¢ (Xo).

B uyacTHOCTH, OTCION@ CJEJlyeT, UTO 2iadkre GuexmusHre rmvﬁpaofcenae
g U—V, axobuan komopoeo cctody omauden cm HYif, f325emes Oudp-
ifeamopgusmon.

Sameuanune |, CymecTByloT raagkue leGueKTHBHBIe oToGpaxe-
nug @ U-—V c Belogy OMIHYHBIM OT Hyas sxoBuanoM. TTpumepom
MOXeET CJyXHTb OToGpaxeHHe ¢ mnuockoro koasua | < x2--y% < 2 Ha
ceGR, 3ajzapaemoe gopmynoft @ (x, y)==(x2— 42, 2xy).

Teneps Mel yxe MoXeM JaTh OCHOBHbIE ONpEAEJEHHUS
«a0CTpaKTHOH KapTorpaduu».

[Tycte & —npou3BonbHOE MHOXECTBO.

Onpedene..ve 1. Kapmoii 6 2 nasmpaercs napa (U, h),
rie U-—nonmuoxectso B 2, a h—oro6paxeHie MHOXKecCT-
sa U B R*, GuektupHO oTo6paxaiomee U na Hekoropoe
OTKpBITOE MHOXKECTBO NpoctpacrBa R”. Muoxectso U Ha-
apizaercsi obaacmblo onpedesenus (WJIH HOCUmMeseM) KapThl
(U, h), a orobpaxenne h—kapmupyloujum omospasceHuen.
Jlna  mo6oit  Ttouku p€U Touka A (p) ER"™ umeer BHR
(x'(p), ..., x°(p)), rhe £ (p), ..., x"(p)ER. STO naer n
YICIOBBIX (DYHKIHHAS

() £:opsxt(p), ..., X p>xt(p), pel,
ita U, KOTOphle HA3HIBAIOTCH A0KAAbKOIMU KOOPOUHAMAMU
kaprat (U, A).

lockonbky Koopauuathl (3) OJAHO3HAYHO ONpPERENTIOT

oroGipaxenue h, smecro (U, k) wacro mmuyr (U, &, ..., x¥),
4 orobpakeHue b Ha3blBaIOT KOOPOUHAMMBIM OMOSpANCEHUEM.

40‘
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3amMeyaHHe 06 0603HAUEHHSAKX.
CumBonoM @ (x', ..., x*), rie ¢—HekoTopas GYHKLHS
Ha h(U), Mpl 6yjeM o6o3HauaThb (yHKIHIO
goh: p>o(x*(p), ..., x"(p)) Ha U,

4TO HAXOJAHTCA B MOJHOM COIVIACHH C TpajHUHOHHBIM 0003-
HaueHueM cyioxHo#t dyHkuuu. TakuM o6pasoM, dopMyJa

y=g(x', ..., x7)
03HAYAET, YTO Y ABJIAETCA JIHIUL APYTHM OGO3HAYEeHHEM MLJIf
oyHKRUMH @ (%', ..., x*). Jna cokpalueHHs YHCJa HCNOJIb3Y-

eMbIX ' 6YKB Mhbl (YHKIHIO ¢ TaKxe HHorAa 6yjem o6o3Ha-
yaTh CHMBOJIOM Yy H, CJeloBaTeqbHO, OYyJeM NHCATb

y=y @, ..., x).

3aMeruM, uTO B 3TOH (hopmyse GyKBa Yy Crpaea H cJjeBa
o6o3HayaeT passH4YHbie GyHKUHH. CieBa—3To (YyHK-
uus Ha U, a cnpaBa—dyukuusa ua k(U), cayxkawas pis
BepaXeHHsi ¢yHkuun Ha U uepes ¢ynxkuuu x*, ..., x".
B curyauusx, korja Hajo 4eTKO 3TH (YHKIHH Da3jHyaTh,
MBI GyJleM NepBYIO H3 HHX 0603HauaTb CHMBOJIOM Yo h.

ITosuepkHeM, yTo MBI HHKOTJAAa He GyJeM HCIIOJb30BaTh,
KaK 3TO OOBIYHO Jesaercs, CHMBOJbI ¢ (x!, ..., x*) (uaH
y(x, ..., x*)) ana o6o3HaueHHs OYHKUHH ¢ (PYHKLUHH Y)
Ha h(U) (u anwb u3peaxka 6yjieM paspeiuats ceGe ynorpe6-
JIATb €ro I 0603HaYeHHS 3HAaYeHHs 3Tod (YHKUHH B TOM-
ke (£, ..., x")€h(V)). .

HBe kaptet (U, h) u (V, h) HasbiBalOTCS nepecexarouiu-
mucsa, ecin U NVs£ &, (3ra TepMuHONOTHS OTpaXkaeT ofuLyio
TeH/IeHIHI0, KOTopoi Mbl OyleM HHOrJa cJjejoBaTb, He pas-
anyate nemauthuno (U, h) u U).

Nyers (U, ) u (V, h)—xBe nepecekalomwuecss KapThl,
u nycts W=UnV. Torga B R* onpejenenb JBa MHOXeCT-
Ba h(W) u k(W) n oro6paxenne

4 (Blw) o (h|lw)™*: A(W)—k(W)

nepBOro MHOXecTBa Ha Bropoe. Jlomyckas omnpeneseHHyio
HETOYHOCTb, Mbl GyJeM 0603HauaTb oOToGpa)keHHe (4) CHMBO-
JoM ko h™!.

Onpedeaer:ve 2, e xaptet (U, h) u (V, k) B 2 Ha-
3bIBAIOTCH CO2/ACOBAKKBIMU, €CIH OHH JIHGO He mepeceKaloTcs
(UnV=g), aubo:

a) o6a wmuoxecrBa h(Wj u k(W), rne W=UnV, or-
KpPHITH B R";
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6) otob6paxenne (4) asaserca AupdeoMopdHamoM (npH
r--0— romeomopcpuaMOM)

Lean @b, ..., "——cpyﬂxuuu, 3ajamomue Aucpcpeomopcpuam
(4), TO AN OTPAHHMYEHHH X'y, ..., X" |w U Y |lw, ..., Y*lw
JokaabubiXx koopauuat kapt (U, h) u (V, kyua W Gyayr
1iMeTb MeCTO (GopMyJibl

(5) ¥ IW 9! (x1|w : x"lw)r

y"lw ®" (Xllw, . ,X"IW
[} cBaA3n ¢ 3TuM GyHKOHM @', ..., @ Ha3LIBAIOTCA
PpyHKYUAMU nepexoc?a (ua W) or koopauHar x', ..., x"* K
KOOpAHHATaM y', .. “, a Qopmyas (5) Ha3bBaloTCH

hopmyramu nepexoaa Ilucp(peomopcpuam k o h™! HasvlBaercs

Y
$

A
koh! w
-

Hdna warasgoctH MHoxectBa h (U) u k (V)

H300paXeHbl  HellepeceKaloWMMHCH, XOTS B

ofweM cjyyae STOrO MOXET H He GbiTh.

Touno Tak e MHoxectBa h(U), h(W) wu
k (V) MOryT GhiTb M HeCBSI3HLIMH

\\@R

omo6paxcenuem nepexoda. Kak npasuno, nngekc W B top-
Mysnax (D) omyckaeTCsi M OHM 3ANHCHIBAIOTCH B BHAE

(6 yl_(Pl(xl . ,X"), .--,y"—“(P"(Xl ..-,X")
(mirorpa ¢ po6GaBnenueM ykasanus «Ha Wh).

Mer GyneM 3anuchiBaTh MX B elle Gojee KpaTKOM («Bek-
TODHOM») BHAE
(7) Yy=9(x) (un y=(koh™)x).
CaellyeT OTYeTIHBO MOHMMATh YCJOBHOCTH hopMyJ (7) H Bcer-

M4 TOMHHTb, YTO OHH SIBASIOTCA JIHIUb KPATKOH 3amucbio
(hopmyan (6) uau (5).
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B wuacTtHocTH, XoTsi GopMyas (7) HMEIOT BHJ COOTHOLIE-
HHHA MEXAY TOYKAMH HEKOTOPHX MOJAMHOXECTB MPOCTPAHCTBA
R®, Ho Ha camoM jene OHH CBA3BBAlOT He TOYKH 3TOIO
npocrpaHcTBa, a (QyHKUHH, 3aAaHHEIE Ha [OAMHOXECTBE
MHOXKeCTBa £ (H B 3TOM CMBIC/]e SBJAAIOTCH COOTHOILEHHSIMH
B 2).

Onpedesenue 3. MHOXeCTBO KapT {(Ug, hy)} nasseiBa-
erc amaacom Ha Z', eClH

a) mofnle JBe KapThl 3TOrO0 MHOXECTBA COTJIaCOBaHH;

6) HMeeT MeCTO PABEHCTBO

UUy=Z
(kaptot (Ug, h,) nokpuiBaior Bee 7).

Ias mioGoro arnaca A oGo3nauHM uyepe3 Ay, . MHOXKECT-
BO BCeX KapT, COracoBaHHEIX C KaMJOH KapTod atnaca A.

Hpedaoxcenne 1. Muooecnso Ay, ARASMCA AMAACOM.

HokasareanctBo. Ilyets (U, h) u (V, k)—aBe ne-
pecekaolHecss KapThl H3 Ay, H NYyCTb X —IMNpPOH3BOJLHASA
Touka MuoxecrBa A (W), rae, kak u Bewe, W=UnV.

Paccmo'rpHM Touky p=h"1(x)€W. IlockonbKy MHoO-
KeCTBO A = h()) npexacTaBiasier coGol atniac, Cyilecr-
Byer TaKasi KapTal} a» hy) H3 A, uto p€U,. Tak kak no
yeaoBuio Kaptet (U, h) u (V, k) COrJ1acoBaHBL C KapToH
(Ug, g), To MHOXKECTBE Ao, (U, N U) 1 A, (U, n}/)o'rpranBIR”.
[Tostomy B R”* (a, suauut, u B hy(U,NU)) otkpeito HX
nepeceyeHHe

ha (UaNU)Nho (UanNV)=he(Usn'W).

Kpome Toro, muoxecrso h (U, N U) rtakxe otkputo B R” u
orofpakeHHe

hohzt: hy(UgnU)— AU, nV)

apasiercs audbeoMophusMom (M noromy —OyAy4yH, B yacT-
HOCTH, TOMeOMOD(H3MOM —IIePEBOANHT OTKDBITHIC MHOXKecTBa
B OTKPBITHIE).

CnefoBaTeNbHO, MHOXECTBO

(hoh3?) (ha (Uan W) =h(Uyn W)

otkpuito (B A(U,nU), a 3waunr, u B R”). Ilockosbky
x€Eh(UynW)ch(W), 3TuM Jlokasano, Y4TO X SBJASAETCH
BHYTpeHHell Toykoi MHoxectBa h (W), a nockosnbky x Gblia
npousBoabHOl Toukoi H3 A (W)—uro MuoxectBo A (W)
OTKPBITO.
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IlomeHst1B posnsiMu A H B, MBI aH4JIOTHYHO JOKaXeM, YTO
OTKPBITO H MHOXecTBo k(W).
Jlanee, NoCKOMbKY

(8 koh™ =(kohz")o (hyoh™),

a o0a oTobpaxenus ko hx' H hy o h sBasioTCH AudxbeoMop-
(usMaMu, orofipaxenue ko h~! Takxke 6yaer AudbeoMop-
(u3MoM (kak koMno3unua Augdeomopduamos). Tlosromy
kaptol (U, h) u (V, k) cornacosanml.

[Ha camoMm pene 3akmovenue o auddpeomopdHOCTH OTOG-
paxeHHs ko h™' Mbl cAenalH HECKOJBbKO [OCMEIlHO, M0C-
KOJMbKY, cTporo rosopsi, ¢opmysa (8) cMbicia HE HMeeT.
JleficTBHTeNIbHO, oTOGpaxenHe h, o h™' (a TouHee, oTobpa-
JKEHHE (ha,Uan v)o(hlugnv)™!) sABasercs oTobpaxkenHeMm

ms h({UanU) wa by (U,nU), a otobpaxenne ko bz (Tou-
tiee, otobpaxcenne (k|y,nv)o (hylu, nv)™') ABASETCA OTOG-

paxkenneM H3 hy (UyanV) na k(UynV), u nostomy paccmat-
pUBaTh KOMIIO3HIHIO STHX OTOODaXKeHHH Mbl [1paBa He HMeeM.
UroSpt MoMyyuTb 3TO MpaBo, Mbl AOJKHB! BCé OTOOpaXKeHHS
h, k u h, orpannuuts uwa U,N W, 1. e. nanucats cdopmy-
ay (8) B craesyioueM —yxe Ge3yKopH3HEeHHOM — BHJE

(kll/a n w)o(h |Ua n w) =
=[(klu, nw) o (halvgnw) o [(halugn w) o (Blugnw)™'].

Ho Torma Mel cMoXeM JIHIUb YTBepXHaTb, YTo Au(pdeoMop-
(r3MoM Oyjer oTobpareHue

) klugnw)o(tlugnw)™ =[klw) o (tlw) " wgn wy

1 yToGhl nepefiTH Ko BceMy OTOOpaKeHHIO
(10 koh™ =(k|w)o (h|w)™%,

TPeGYIOTCS JONOJMHHTeNbHBIE coobpaxkennst. OJHAKO 3TH CO-
ofpaxeHHss B JOCTAaTOYHOH Mepe TpuBHaJbHEL. MMmenno,
nockonbky otobpaxense (9) sBasercs AnddeoMopdHaMOM,
ero siko6HaH B TOUKe X OTJIMYEH OT HyJasf (Mel rnpexrnoJjara-
eM 3jech, yto r > 0). Ho scuo, uto B Touke x SIKOGHAHH
orobpaxenuit (9) u (10) NpHHUMAIOT OJHHAKOBLIE 3HAYEHHS
(n6o B okpectroctd A(U,N W) Touku x 3TH oTOGpaxeHH:
cosnagator). TakuM oGpa3oM, B NpPOH3BOJLHON TOYKe X OT-
kpuroro MuoxectBa h (W) sko6uan oroGpaxenus (10) oran-
‘en ot nyas. CremoBaTesbHO, NOCKOJBKY OHO TIJIAAKO H
OuekTHBHO, 3T0 oToGpakeHHe sBaAsieTcs AH(PDeoMOpHHIMOM.



104 FrMAQKUE MHOT'OOBPABUS

(ITpu r=0 BMecTo CCHIIKH Ha fAKOOHAH HaJ0 BOCHOJbL30-
BaTbCs TeM, YTo oToOpaKeHHe TOTJa H TOJbKO TOTJa Herpe-
PBLIBHO, KOTJa OHO HelpephiBHO B Ka)(ll0H TOYKe.)

B nanbHefiiueM nojo6HOrO poja YTOUHeHHS Mbl OyjeMm
OCTaBJIATb YHTATEIO. |

Hrak, Mbl Jokasanu, 4YTO JOGble ABe KapThl H3 MHOXe-
CTBa Ayaic COIVIACOBAaHHI, T. €. YTO 3TO MHOXECTBO YJOBJeET-
BopsieT ycIoBHIO a onpelenednss 3. Ilockoabky ycioBue 6
3TOrO onpejeneHHss A Ayaye, OYEBHIHO, BBINOJHEHO (OHO
BHITIOTHEHO Jaxe I AC A,..), MpeiloxeHHe | TeM caMuM
MOJIHOCTBIO JI0Ka3aHo. [

$lcHo, uTo ecin A, A*—amnacel 1 ACA*, TO Ay <
C Ayaie- TloatoMy, B 4acTHOCTH, (Awakc)waxe S Amaker H, 3Ha-

YHT, (Ayakc)maxe = Ayaxe: C/IEAOBATENBHO, €CHH Ay, = A%,

TO Agake S (Apake)waxe = Ayaxe, ¥ NOTOMY A*C A ... D10 O3Ha-
YaeT, YyTo amaac A,.q. Maxcumaier (B YaCTHYHO YIOpSAOYEH-
HOM [0 BKJIIOUEHHIO MHOXECTBe Bcex artyiacoB). Kpowme Toro,
eCJH A—HpOHBBOJIbeIH MaKCHMaJIbHbI aT/iac, CoAepKaiHil
atnac A, T0 AC Avaye < Auaxer H, 3HAYHT, A=Ay OTHM
JOKa3aHo

Caedcmsue 1. Kaxmdoui amaac A codepacumes ¢ eduncm-
BeHHOM maxcumarvHom amaace Ayzec. [

Tenepb MBI Y>Ke MOxXeM JaTb Hallle OCHOBHOe oIlpeJiesICeHHE.

Onpeodesernue 4. MakcumanbHele aTaack! Ha 2 Ha3bl-
BAalOTCA TaKkKe eqadxkumu cmpykmypamu (WIH 1POCTO 24ad-
xocmsamu). MHoXecTBO .2 C 3alaHHOI1 Ha HeM IVIafKo# CTPYK-
TYpoll Ay,ic Ha3sbBaercsi eaadxum mrozoobpasuem. (Takum
0o6pasoM, TIaAKHMH MHOTOOGPA3HAMH SABJISIOTCH, COOCTBEHHO
roBops, napsl BHAA (2, Ayagc), HO AJS yIpolleHHs 0603Ha-
YeHHH H (OPMYJNHPOBOK Mbl GYJeM MOJIb30BATbCA 3THM I0J-
HbeIM of003HAaYeHHeM TOJBKO TOT/A, KOTja 3TOro HeJb3si u3be-
" xkaTb.) KapTthl aTyaca Ay,,. HA3BIBAIOTCS Kapmamu MHOZO-
obpasus X MK jaxe— I8 nyleil BbIPAa3HTENLHOCTH— ero
2ra0kumu Kapmamu.

[To onpenenennio ABa MHOroo6pasus (.2, Avaye) H (¥, Ajac)
TOIJa H TOJIbKO TOT A2 OAHHAKOBEI, KOTJAa 2" =% H Ay = Agake-

JIBa aTnaca Ha3kIBAlOTCH IKBUBAACHMHbIMU, €CAH OHH
CO/lepKaTCs B OJHOM H TOM »Ke MaKCHMaJIbHOM aTJace. SIcHo,
yTO atyackl A H A* TOrjJa H TOJBKO TOTJAa 3KBUBAJEHTHH,
Korja HX ofbelHHeHHe A A* siBIfiETCS aTiiacoM (T. €. Kax-
Jas KapTa JIIo6Oro M3 3THX aTacoB COTVIACOBAHA C KaXKaoH
KapToi ApYroro arJjaca). ’
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Jlns 3anaHus Ha & TIABKOCTH Ay JOCTATOYHO, KOHEYHO,
3a/aTb TMPOH3BOJBHBIA aTIaC AC Ay 1aKHM 06pasoM,
rJiaLKHMH MHOrooOpa3HAMH MOXHO CYHTATh Napsl BHAa (2, A),
rje A—npou3sodbHH ataac Ha Z. Ilpu 3roM wMmHoroo6pa-
aust (2, A) 1 (¥, A*) OyAYT ORMHAKOBBI TOTAA H TOJIBKO
toria, Korada 2 =% n amacsl A H A* 3KBHBaJEHTHH
(r. e. Koraa HX obbenunenHe AU A™ sBisieTcst aTsacoM).

[ lopuepkHeM, YTO B OlpefeseHHH [VIaJKOTO MHOTOOGpa3Hs

y uac BXOZHT YHCJO #1—pas3MepHOCTb MpocTpaHersa R”,
conepxaiero obpasnl i (U) Hocuteneit Kapr.
Onpedesernte 5, IT0 UHCIO HA3LIBAGTCH JAZMEPHOCHLOIO
r1aJlkoro MHorooGpasust 2 H o6o3HaqaeTcsi cuMBoJsioM dim 2.
B onpepenenne raaakoro MHoroo6pasus £ BXOZMT TaKKe
mieno r220 (aubo CHMBOMT 00 HJH ©)—KJACC TVIaAKOCTH
oTo0paxceHHH rnepexofa koh~!. OHO Ha3BIBaeTcs KAACCOM
2naadkocmu MHo2006pasus £ (roBopAT TaKxe, 4To 2 ABJsAETCS
nnoeoo6pasuen Kaacca CT). Muoroo6pasus Knacca C® Hasbl-
BAIOTCH TAKKE BEUYECMBEHRO AHAAUMULECKUMU MHO2000 pasUaAMU.
pu r =0 Ttepmun «raaaxoe mHoroobpasue» He ynorpeb-
JISIETCS H 3aMEHSETCs! TEPMHHOM 101 0402UHeCK0e MHO2006pasue.
KoneuHo, kaxpoe MHOrooGpasue Kaacca €7 aBTOMAaTHYeCKH
sABNseTcs MHOrooGpa3HeM kJacca C” pns moboro r' <r
(1, B YAaCTHOCTH, sIBJIIETCS TOMOJIOTHYECKHM MHOrooOpasuem).
B coorsercTBHM C MOpHHSITHIM Bhille COLVIALIEHHEM MBI,
KaK MpaBHJO, OyfeM CYUHTaTh BCe DACCMATPHBAEMble MHOTO-
ofpasusi npHHARMERKAWHMH KJaaccy C™.

[IpuMeps rnafgkuXx MHOTOOGpA3HHL.

Mpumep 1. Ha npoctpancrese R* mapa (R”*, id), rae
id: R* — R” —TOX RecTBeHHOE OTOOpaXKEHHE X —> X, SBJSETCH
K4PTO#l H OZHO3JIEMEHTHOE MHOXKECTBO KapT, COCTOsiulee H3
3TOl KapTel, npeacraBisier coboil atiac. CoorsercTBylomas
rfiajikasi cTpykTypa Ha R” (knacca C®) HasbiBaeTcs Cmat-
dapmuoii. B nanvueitiem Mul Bcera GyaeM paccMaTpuBaTh R®
KaK IyIagkoe MHorooGpa3ue CO CTaHHAPTHOH TVIafKOH CTPYK-
Typoit. 3ameTuM, yTo B 3TOH cTpykType dimR"=n.

3apgauya 1. Jlokaxure, YTO KapTaMH CTaHAAPTHOH
riaakoit cTpykTypsl Ha R” spastores napel (U, h), rae U —
IPOH3BONbHOE OTKPHTOE MHOXeCTBO B R”, a A——IpOH3BOMb-
noii gudeomopduaM muoxecrsa U Ha HekoTopoe OTKPHITOe
MHoxkecTBo A (U)=R”.

llpumep 2. Bonee ofiyum obpasoM, ala JMmoGOro OT-
KphiToro MHoxectBa O npocrpanctsa R” napa (O, id) ss-
JI5IeTC KapTol H OHOANIEMEHTHOEe MHOXKECTBO KapT, cocTosee
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M3 9Tol KapThl, NpeacTaBasier coboit atnac. O6 onpeaenseMoi
STHM aTJ1acoM IVIagkoH CTPyKType Ha O roBOpST, YTO OHA UKOY-
yuposatka CTaHJAPTHOH TIJaKoi CTPyKTypoit Ha R”. flcHo,
yro ee kapraMu sBasiorcss Te KapTe (U, h) nocnennei
CTPYKTYpHl, Anst Kotopbix U = 0. B panbHeiiueM, Bce OTKpPHI-
Tole MHOXecTBa O R” Mbl GyneM CYHTaTh TVIAAKHMH MHOTO-
o0pa3HaAMH ¢ 3TOH TJIaAKOH CTPYKTYpO#H.

[Tpumep 3. Ha npocrpanctse R cyumecTBYOT M He-
CTaHJapTHHE TIJIaJKHe CTPYKTYypbl. PaccMorpum, HanpHMmep,
Ha R'=R kapry (R, hy), rme h,—orobpaxenne R —R,
3anaBaemoe QopMysoit ko (f)=1%, t€R. Dra Kapra Takxe
COCTABJAET OJHOS/JEMEHTHBIH aTsac, Ho (npH r > 0) coorBer-
CTByIOWAsl [JIafiKasi CTPYKTYpa OTJIHYHA OT CTaHAApTHOH,
nockoabky kaprtel (R, id) u (R, A,) He coritacoBannl (0TOO-
paxenHe mnepexoaa h,o(id)~'=~h, rmagko H OHEKTHBHO, HO
obpaTHoe oTobpaxenHe Agl: [+ {¥/? He auddepeHUHPYEMO
npu ¢t=0).

[Tpumep 4. [das Kaxpol napaMerpusauuu y: [ — A,
I=(a, b), oTKpuTON mnpocTOif peryasipHoil AyrH £ mapa
(&, v~Y), rae vy~ & — [—oTo6paxeHHe, o6paTHoe K OTO-
GpaxceHHIo Yy (paccMaTpHBaeMoMy Kak otoGpaxenne [ — %),
IBJIAETCSl KapToil HA ¢, MpHYeM, colyIacHO MpejJoKeHHio 1
JeknuH 1, mobGrle fBe TakHe KapThl COTIACcOBaHbl, DT0 03Haya-
eT, YTO 4106as omKpumasn peeyiapHas npocmas dyza ecrmec-
MmBeRHbIM  00pasoM  seafemcs OOHOMEDHBIM MHO2000pasuem.

[TpuMep 5. Anamornuso, /moGas sjeMeHTapHAS NOBEPX-
HocTh 2 siBJsieTCS JABYMEPHBbIM TJIaJIKHM MHorooGpasuem
¢ kapramH BHaa (&, y~'), rae y—InpoH3BoJbHAf Napame-
TPH3allHsl NOBEPXHOCTH 2.

[Tpumep 6. [lpocrefiunM MHOroo6pasueM, He NMOKDhI-
BaeMbIM OJIHOfi KapTo#l, SIBJISIETCS OKPYMKHOCTb

St =1,

[Tyete py u gy—ee Toukn (—1, 0) u (1, 0), u nycts
U=S"\{p} v V=S\Jg,). HOna moboit Touku peU
(mo6Go#t TouKH q €V) Mbl 06o3nayuM yepes A (p) (uepes & (p))
OpHHAJMeKAUHA HHTEpBany (—w, %) yroj, o6pa3oBaHHBIMA
pPajaHyC-BEKTOPOM STOH TOYKH C IOJIOMHUTENbHBIM (OTpHLA-
TEJIbHLIM) HamnpasJeHHeM ocH abeuuce. §IcHo, 4TO moJyvaio-

HIHECs! OTOOparKeHUS
h: U—(—mn, n), ki V—(—n, n)

GuekTHBHEL, T. e. mapel (U, h) u (V, k) ssasiorcst KapraMu
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na S*(c n=1). Ilpn atom UnV=S"\{ps ¢}, MHOXECTBA
nunVy=(—a=, 0)UO, 1) u kUNV)=(—m, 0)U(O, x)
(UKa3biBalolUHeCs ORMHAKOBBIMH) OTKPHITH B R 1 oToGpaxeHHe
koh™: R(UNV)—kUnYV)
3anaetcst (popMmyJamu
{4 m, ecan { € (—-m, 0),
(koh_l)(t):{ tj-:rt, ecan t:EO, ), )

i MOTOMY ABJSETCS AMQJq)eOM&pq)HsMOM.

Cnenosarensro, kKaptel (U, k) u (V, k) cornacosansl,
a tak kak UyV =S, 10 oHM cocTaBJAlOT aTiac, u, 3Ha-
YHT, ONpPEAeasioT Ha S' HeKoTopylo I'MafKocThb (Kaacca C©).

INpumep 7. AHanorHuneiM o6pa3oM JOKa3HBAETCS, YTO
ORHOMEPHBIM MHOTO0Opa3HeM, NMOKPLIBAEeMEIM JBYMsI KapTaMH,
ABJSIETCA TIPOH3BOJBHASL 3aMKHYTasi (He HMeIOIasi KOHIOB)
pocras peryJspHas A{Jra B a(xpHHHOM npocTpaHcTBe A.

Mpumep 8 MNycrs Ut U= Y+ VE-)—nogMHOXKecTBA
OKDYXHOCTH S' (omxpbimbie NnoAyoxpymHOCMu), COCTOSILLHE
13 ToueK p=(X, Y), A KOTOPHIX COOTBeTcTBeHHO Yy > 0,
y<0, x>0, x<0. Ilycrs, panee, A'+), A7), k), ) —
oTOGpaXKeHHsl STHX MHOXecTB B R, peficTBylolne o ¢opmy-
aam (x, y)r>x, (x, Y)r>x, (x, )=y, (%, y) >y (aBasio-
IHeCs OTpAHHYEHUAMU IIPOGKTHPOBAHHNH Ha KOODJHHATHLIE
ocu). Kaxnoe u3 stux otobparkeHH#t GHEKTHBHO OTOGpa)caer
COOTBETCTBYIOIlEe MHOMXECTBO Ha OTKpbIThiil liHTepBast (—I, 1)
ocu R, H moromy napsl

(U(+)’ A, (U, h(—)), (V‘*’, k), (V(~)' k)

SBAAIOTCS kapTaMH B S' (npH aroM Ha Kaprax U&) jo-
KaJIbHOH KOOPAHHATOMH CIYXKHUT X, a Ha Kaprax V) ciyxut y).
OTH KapTel, KaK JIerKo BHAETb, COTJIacoBaHbl (/Mo6ble JBe
U3 HHX JHGO He mepecekaloTcsi, MH6O HX IepecedeHHe SB-
JsieTcsl  YeTBePTbIO OKPY2KHOCTH, TNPOEKTHPYIOLIEHCA Ha OT-
kpbiteie uaTepBannl (0, 1) nan (—1, 0) ocu R, npuuem co-
OTBETCTBYIOlHE OTOGPaXKEeHH s Nepexofa 3ajaoTcest hopMyamu
nuga y =+ 1— x*u NOTOMY ABJAAIOTCS AH(deoMophH3MaMH)
Y TMOKPBbIBAIOT BCIO OKPYXHOCTb S', T. €. COCTaBASAIOT aTyiac
Ha S'. Imom amaac sxeusarenmen amaacy u3 npumepa 6
(1 moToMy omnpenensieT Ha S' Ty e rJagkocts). JleficTBH-
TelbHO, cKaxeM, Aas kapt (U, k) u (U, h'") mnepeceue-
nie UnU cosnapaer ¢ U, mpuuem A (U)=(0, x),
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R (U= (—1, 1), a orobpaxkenne
h'*'oh~t: (0, m) —(—1, 1)

3anaercsi opmyaoi x=cos ¢, 0 < ¢ < 7, H HOTOMY sIBASIETCS!
augdeoMopdH3MoM (A1s1  OCTaNbHEIX [ap KapT CHTYaHHs
aHaJIOTHYHA).

[Tpumep 9 (o6obwenne rnpumepa 8 Ha NPOH3BOJNBHYIO
pa3MepHOCTb). AHaNOTHYHbIM  06pa3oM HAa  EAHHHYHOH
n-mepuo#t (n>1) chepe

St lxi4 ..+ xi=1
npocrpanctBa R+ mape (UP, A" u (U, K, i =
=0, 1, ..., n, rae U{ u U —noayegepe, onpesesieMbie
COOTBETCTBEHHO HepaBencTBamH x; >0 u x, <0, a h{*' u
h{-)—orpaHuyeHHss Ha 3THX nonychepax NpoOeKTHPOBaHHI
Ha i-l0 KOODAHHATHYIO MJOCKOCTb ¥;=0, SBJsIOTCSI KapTamu
H Jiofble ABe H3 3THX KapT corslacoBaHpl. Harnpumep, oTo6-
paxenne h{*), sBasiollleecst OToGpakeHHeM mnoaycdeps Uf+
na wap B #2+...+ ¢ < 1 npoctpanctea R" (¢ koopn-
HatamuH £, ..., t,), 3ajaercs ¢opMyJaMH

Xg_1, €CIH A <,
ta = . a=1, ... ,
Xy  €CHH a >,
(trax uyto ywmeama fy, ..., f, T. €. 4HCAA X5 ..., X; 1,
Xipty «+ey X,, SIBASIIOTCS JIOKAJBHBIMH KOODAHHATAMH KapPThl

(Ui, h0)), a o6paTHoe oTobpaxenue (A)~1: Br — U —
GopMysTaMH

tpits ecaH b < i,
Xp= V1=t ecnu b=i, b=0,1, ..., n,
Loy ecan b >,
rne t*=ti+ ... -+t: [IlostoMy npH i<{j oToGpaxeHue

h{*'o(h{*})"* Gyner onpepeleno Ha [MoJyluape IB}'> o =
={t€B”; ¢, >0} u, oroGpaxas 3TOT Hoaywap Ha noJymap
{>o={t€ B t, >0}, 6yner 3agaBaThcs OpMyJaMH

I fa ecr a < i,
—f2 =
) = V1 t,ecm«q i
looy  €CIH i< a<lj,
1 tas ecld a > j,

a=1, ..., n.

TTockonbKy 3TH GOPMYJIBI 337AI0T, OYEBHAHO, AH(PPEOMOPPH3M,
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kapet (Ui, HE) u (Ui, h{¥), crepoBatensho, coraaco-
panbl. Jlng apyrux nap xaprt B dopmynax (11) moryr casu-
IYTbCA HHAEKCHI, 4 Nepej KOPHEM MOXeT MOABHTHCH 3HAK
MIHYC, YTO, KOHEYHO, HA OKOHYATeNbHH BBIBOA O AH(DEO-
MOpPQHOCTH HE BJHSET.

ITockoNbKY TMOCTPOEHHBIE KapThl, OY4EBHAHO, NMOKPHLIBAIOT
pcro chepy S®, OHH cOCTaBAAIOT aTJdac H, 3HAYHT, Ofnpeje-
JSIOT Ha cepe S* HEKOTOPYIO TalKOCTb.

Mpumep 10. INocrpoentitiéi B npumepe 9 aT/1ac COCTOHT
u3 2n+2 kapr. Oxa3siBaercd, YTO Ty Ke IVIAAKOCTb Ha
cihepe §* MOKHO 3aJaTh aTaacoM, COCTOSLUHM BCEro H3
aByx Kapt (cp. npumep 6). C stoii uensio aas i060H TOYKH
) =(Xg Xy ..., X,) chepsl S”, OTJIHYHOH OT TOUKH P, =

(1, 0, ..., 0) (cesepnoco noatoca chepu §*), Mbl paccMoT-
puM B mnpoctpancrBe R”*! mpsamyio p,p. KaHoHuHueckue
ypaBHEHHS 3TO#l [pAMOIl HMEIOT BHJ

Xo—1 X1 Xn

Xo— 1 0 T Xn
1, 3HAYHMT, 3Ta NpsAMas repecekaer rurepmniockocts X,=0
(sxsamopuasvtiyto eunepnaockocms cdepel S7) B ToUke C Ko-
OpJHHATAMH oy
X1 X
(12) t,= y ey b=l

T—x T—

(KOOpAMHATHL HA YKBATOPHAJBLHOH THIEPIJIOCKOCTH Mhl 000-
jHayaeM CHMBOMAMH {,, ey t,). Touka (12) na3eiBaercs
cmepeoepaguueckoli npoexyueidl TOUKH p € S"™N\ {po} (cp. NeK-

o 1.27).  O6oanauuB 3Ty
% \

TOYKY vuepes h(p), Mpl mHoay-
qiM (OYeBHAHO, OHEKTHBHOE)
v
Crepeorpatuueckas npoeKyHs

oTo0paXeHHe Hh  MHOMXecCTBa
U =8§"\{p,} Ha npocrpancr-
o R”, T. e. HEKOTOPYIO KAPTY
(U, h) (c A(Uy=R"™.

' AHanOrHUHEIM obpasoM,
HCXOASlL M3 100CHO20 NOAIOCA

qo=(—1, 0, , 0) cepnl S”?, MBI MOXeM nom-pomb crepeo-
Ipacpnqecxyro npoexumo k: V—Rn,raeV =6 “\\10o}» mepe-
BOASAILY IO TIPOH3BOJILHYIO TOUKY P = (X, X1, -« +» x,,) ccpepbl §n,

OTJIHYHYIO OT TOYKH ¢,, B TOYKY 3KBATOPHAJBLHOMN IJOCKOCTH
¢ KOOpAHHATAMH

(13) = o f=

W, sHayuT, noayuuts Kapry (V, k).

S
14 x,
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Has noctpoennbix xapr nepeceuenne W=UNV unmeer
Bl S"\{po» ¢o}, M Kaxkpoe u3 oroGpaxenuii h u k oTo-

Gparkaet 3To nepeceyeHue Ha OTKPLITOE MHOXKECTBO Ry =R\ {0}
npoctpanctsa R*. Ilpu 3ToM coorBercTByIOUIEe OTOOpaXKEeHIE
nepexona

(149) koh™': Ru— R,

Gyner 3anaBaTecsi opMyJNaMH, MOJYYaIOUIUMHCS HCKJIIOYE-
HHeM X,, X;, «.., X, U3 dopmya (12) u (13). Ho, coraacuo
dopmynam (12), x,=(1—x,) t;, ¥ noromy
| =xj4+x34+ ... +x3=x3+(1—x)2 ({14 ... L iD=

== xg + (l"'xo)2 tz’

(1 + 22 x3—28%xy+ 2 —1=0.

310 ypaBHEeHHe HMEET KOpeHb X,=1, HaM He HYXxHHI (on
OTBeyaeT HCKJIIOYEHHOH TOUKE py), a AJSl BTOPOrO €ro KOpHsI
P
[ l+t2

HMEIOT MeCTO (OpMYJIbE

2 22
I=%=1qg %=11am-
[Tosromy mas aoGoro [=1, ..., n
24
xi:‘(l_’xo) tz‘=1_{__t2
H, 3HAUMT,
prm K _ L
t l+x° {2

S1uM JNoKa3aHo, yto orobpaxenne (14) 3anucwiBaercsi ¢op-
MyJIaMH

.t Pt
11:'2‘;‘, ..y tnz-t‘,;'

H notomy ssasiercst autddeomopdnamom.

Cnenosatenbro, kaptet (U, k) u (V, k) cornacoBaub H
NO3TOMY COCTABJAIOT aTJAAaC.

3apaua 2. Jlokaxurte, YTO 3TOT aT/laC 3KBHBAJEHTEH aTjacy M3
npuMepa 9 M noTOMy onpejeaseT Ha coepe §” Ty e raagKocTb.

[Tpumep Il. Hanomuum, uto n-mepHsim seujecmsertotm
npoekmusneim  npocrparcmeom RP* Ha3bIBA€TCH MHOMXECTBO
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BCEX KJIACCOB (XpiX;i...:X,) NPOMNOPUHOHANLHEIX BEKTOPOB
(Xgs X1p -+ +» X,)5=0 HJH, 4TO PRBHOCHILHO, MHOMECTBO BCeX
UPAMBIX NpocTpaHcTBa R**!, npoxopsuux depes Touky 0.
Ilyere U;, i=0, 1, ..., n,—~MHOXecTBO BCEX TOYEK
p==(X%:%:...:x,) mpocTpancTBa RP", nas Koropuix X; =0,
u nycrtb h;—orobpaxenue U;— R*, nepesoasiuee TOuKy

p=(X:%3...:x,) us3 U; B Toury (¢,, ..., t,) u3 R*, ans
KOTOpO#H

Yozt ecan a<i,
(15) t,= v, a=1, ..., n

% ecad a > i,
slcHo, uTo oToGpaenue h; GuekTHBHO, TaK uto napa (U,, h)),
i==0, 1, ..., n, apaserca xaptod B RP".

Has mobbix HunekcoB { M j=%=i nepecevenne U,nU,;
COCTOHT M3 TOUEK p=(XpiXyi...:!X,), NJ KOTOpHX X; 70
u x;%0, a muaoxecrsa h,(U,nU;) u h;(U;nU;) cocrosr
(npu j > i) u3 Touek £=(f,, ..., £,) U3 R*, A KOTOpHIX
cooTBeTCTBeHHO ¢; =0 u {;,,5-0. SlcHO, YTO 3TH MHOXecCTBa
OTKPHITHI.

[Mockonbky orobpaxkenue h; nefictByer no gopmyaam (15),
a orobpaxenHe A;—no aHaJMOTHYHBLIM opmyJaaM, mOJyYalo-
muMcst 3aMeHOH i Ha j, orobpax<eHHe negexona h;oh;* npo-
u3BOABHYIO TOYKY (4, ..., t,)€h(U;nU;) nepesomur
B TOUKy (t1, ..., t,)€h,(U,;nU}), ana xotopoit

( %—, ecu a<,i WIH a > §,

t;:-_— -lj-, [Sof/ 174 a=£—|"l, a=1, ..., n,

fa—1

[ ;o ecan i1 <a<j,

H, 3Ha4YuT, ABJAsieTcs AH(pheoMophUIMOM. .
3THM JoKasaHo, 4To JMiobkie 1Be H3 Kapt (U, k) v (U, b))
COIVIaCOBAHBI M, CJENOBATENbHO, 3TH KApTHl OIpEAesloT Ha
RP# raafKkylo CTpYKTYpY.
3ameTuM, 4TO BO Bcex NpHMepax (KpoMe, ecTeCTBEHHO, IIpH-
mepoB 4, 5, 7) nonyyunuch BeIECTBEHHO aHAJHTHUECKHE
MHorooGpasmus (kaacca C?).



