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C. 1. Makcnmenko, b. I. ®emenko (M-t maremaruxku HAH Ykpaunsl, Kues)

TOMOTOINMMWYECKUE CBOWMCTBA IMTPOCTPAHCTB
IAJKUX ®YHKIUN HA 2-TOPE

Let f: T? — R be a Morse function on a 2-torus, S(f) and O(f) be, respectively, its stabilizer and orbit with respect
to the right action of the group D(T?) of diffeomorphisms of 72, Diq(T?), be the identity path component of the group
D(T?), and S'(f) = S(f) N Dia(T?). We present sufficient conditions under which

T O(f) =2 mDia(T?) x 1S’ (f) = Z° x mS'(f).

The obtained result is true for a larger class of functions whose critical points are equivalent to homogeneous polynomials
without multiple factors.

Hexaii f: T? — R — dyuxuis Mopca na 2-topi, S(f) 1a O(f) — 1i crabinisarop Ta opbiTa BiHOCHO TpaBoi 1ii TpymH
nudeomopdizmin D(T2), Dig(T?) — Totoxua xomnonenta rpymu D(T2) i S'(f) = S(f) N Dia(T?). B crarri HapeneHo
JOCTaTHi yMOBH, 32 SIKHX

7r1(’)(f) = 7T1D1d(T2) X WoSl(f) = Z2 X 7r08'(f)4

OTpHuMaHUii pe3yibTar € CIpaBeUIMBUM IS OLTBII IIHPOKOTO Ki1acy (GyHKINH, 0COOIMBOCTI SIKMX €KBIBAJICHTHI OJJHOPITHUM
MHOTOWIeHaM 0e3 KpaTHUX MHOXKHHUKIB.

1. Benenne. Ilycts M — miamkas 3aMKHYTasi OpHEHTHPOBaHHas TOBepxHOCTH U D (M) — rpymma
ee nuddeomopdusmos, neiictByrontas crpasa Ha C°° (M, R) o 3akony

(f,h) — foh: M5 m LR (1)
mis f € C°(M,R) u h € D(M). O603HaunM yepe3
S(f)={feDM)|foh=f} wu  Of)={foh|heDM)}

COOTBETCTBEHHO cTabmim3aTop U opouty ¢yHkuum f orHocuTenbHO aeidctBus (1). Hagenum mpo-
crpanctBa D(M) u C°(M,R) cunpabiMu C°°-TOTIONOTUSIME YUTHH. DTH TOIOJOTUH HHIYHPYIOT
Hekortopbie Tonosoruu Ha S(f) u O(f). O6o3naunm yepe3 Diq(M) n Sig(f) KOMIOHEHTBI JTHHEH-
HOI CBSI3HOCTH TOXJECTBEHHOTo oTobpaxenus rpymn D(M) u S(f), a uepes Of(f) xommoneHTy
nmHeliHo# cBs3HOCTH f B opbuTe O(f).

ITycte Morse(M,R) C C*°(M,R) — nmoaMHOXecTBO, cocrosinee u3 (GyHkuuii Mopca, T. e.
(yHKIH#T, KOTOpbIE KMEIOT TOJIBKO HEBBIPOXKICHHBIC KPUTHUYECKHE TOUKH. M3BecTHO, uTo Morse( M, R)
SIBIISIETCS. OTKPBITHIM U BCIOMY IUIOTHBIM MHOKecTBoM B C°°(M,R). HekoTopble roMOTOMHYECKUE
cBoiicTBa koMnoHeHT csizHocTH Morse(M, R) onmcanst B [1—4].

Harnomuum, uto poctku rmaakux bymrximit f,g: (R%,0) — (R, 0) Ha3bIBalOTCA 21a0K0 IK6UGA-
nenmuvimu B Touke 0 € R?, eciu cymiecTsyror poctku auddeomopdusmos h: (R?,0) — (R2,0)u¢:
(R,0) — (R,0) rakue, ato po g = f o h.

O6o3naunm uepe3 F(M,R) mommuoxectBo B C°(M,R), xoTopoe cocTouT u3 GyHKImi f,
HMeEIoOIUX CBOMCTBO (L): 01 moboil kpumuueckou mouxku z @yukyuu f ee pocmok 6 mouke z
IKBUBATIEHMEH HEKOMOPOMY 00HOPOOHOMY MHoz0uneny R? — R He3 kpamuvix mHoycumeneil.

OTMeTHM, YTO €CIIH 2 — HEBBIPOXKIICHHAs KPUTHUYECKast Touka riaakoi ¢pyukiuu f: M — R, o
POCTOK f B 3TOi TOUKe SKBHBAIEHTEH OJHOPOAHOMY MHOTouneny +22 4 32, koTopblif, O4eBHIHO, He
HMeeT KpaTHbIX MHOXuTenei. ClieoBaTeIbHO, HIMEET MECTO BKITFOUCHHE
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1206 C. 1. MAKCHUMEHKO, b. I'. ®EIIIEHKO

Morse(M,R) C F(M,R).
UssectHo [5, 6] (cm. Takxe [7], § 11), uro aist dyukuuii u3 F (M, R) orobpaxenue

saBIsieTcst pacciioerneM Ceppa.

B pa6orax [7, 8] ycTaHOBJIEHO, 4TO KOMIIOHEHTA CBSI3HOCTH Siq(f) cTsruBaema, 3a HCKIIOYCHHEM
enMHCTBEHHOTO ciydas, korna M = S2 u f: S? — R — ¢ynkuus Mopca, y KoTopoil pOBHO JIBe
HEBBIPOXK/ICHHBIC KPUTHYECKUE TOYKHU, OJJHA U3 KOTOPHIX MaKCUMyM, a BTOpass — MUHUMYM. B aToM
ciydae Sig(f) roMOTONMMYECKH SKBUBAJIEHTHA OKPYKHOCTH S'.

Bynem npexnonarars ganee, uto Siq(f) craruBaema. Toraa U3 OnMucaHusi TOMOTOIUYECKOTO THIIA
rpynn Diq(M) (em. [9—11]), TouHO# MOCIET0BATENFHOCTH TOMOTOINYECKUX IPYIIT paccaoeHus (2),
a Taroke m3 pesynsraros [8, 12] cnenyer, uro m;O¢(f) = mM nna i > 3, mO¢(f) = 0, a una
m1Of(f) uMeeT MecTo KOpOTKas TOUHasl TOCIIeI0BaTeIbHOCT

1 — 7T1'Did(M) p_1> mOf(f) a—1> ’/T()S/(f) — 1, (3)

B xotopoit S'(f) = S(f) N Dia(M).

OtmMeTuM, 4To ecitu M omimuna ot 2-cdepsl S? u 2-Topa T2, To rpynna Diq(M) crarusaema u
MBI nonmydaeM uzomoppusm m O (f) = moS'(f).

Ecmu ke M = S% umn M = T2, 10 cTpyKTypa nocienoBarensHocTH (3) He sicHa.

Lens mannoi paGoTel — mist caydas M = T2 1aTh 10CTAaTOUHBIE YCIOBHS, IPU KOTOPBIX MOCIE-
JoBaTeNbHOCTD (3) pacmerusiercs (cM. Teopemy 1).

1.1. I'pagh Kponpooa — Puéa znaoxoii hynxyuu. Iycts f € F(M,R), t € R u w — KoMmoHeHTa
CBA3HOCTH MHOKeCTBa ypoBHs [~ 1 (t). HazoBeM w kpumuyeckoii, €CIu OHA COAEPKUT KPUTHUECKYIO
TOYKY f, Ml peeynapHoli — B IPOTHBHOM CITydae.

Paccmotpum pa3buenue N Ha CBSI3HBIE KOMIIOHEHTHI MHOXeCTB ypoBHs f. M3BecTHO, 4TO CO-
OTBETCTBYIOIIEE (haKTOP-IIPOCTPAHCTBO, Aanee oOo3Hayaemoe depe3 I'(f), uMeer cTpykTypy OgHO-
MepHoro CW-koMIuiekca U HaswiBaetcsi epaghom Kpoupoda — Puba wmm nipocto epagom GyHkumu f.
Bepumnst I'(f) — kpuTHYECKHE KOMIIOHEHThI MHOKECTB YPOBHS f, @ OTKPBITbIC peOpa — CBA3HBIC
KOMITOHEHTBI JonoiHeHns: M K 00beAMHEHUIO BCeX KPUTHYECKAX KOMIIOHEHT MHOKECTB YPOBHSI f.

OtMeTHM, 4TO f MOXKHO NMPEACTaBUTh KaK KOMITO3HLIUIO

f=¢opp: M () R,

rae py — (axrop-otobpaxenue, a ¢ — QpyHKuusa Ha rpade, UHAYNUPOBaHHAA f.

1.2. leiicmeue S(f) na'(f). Ilycts h € S(f). Oto o3nagaet, uto foh = f, u, ciegoBaTeNbHO,
h(f~1(t)) = f~1(t) nna Bcex t € R. TlosToMy h TepecTaBiseT KOMIOHEHTHI CBA3HOCTH MHOXKECTB
ypoBHst f, T. €. Touku rpada I'(f). Jlerko mpoepsietcsi, 4T0 h HHIYIHPYET HEKOTOPHI FoMeOMOpHH3M
p(h) rpada I'( f) Takoii, 4T0 IMeeT MECTO KOMMYTAaTHBHAs AXArpamMMma

bf

M () 2= R
hl p(h@ H )
M T 4 R,
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TOMOTOIIMYECKUE CBOMCTBA ITIPOCTPAHCTB ITIAJIKMX ®YHKIIMA HA 2-TOPE 1207

a coorBerctBue h — p(h) — romomopdmsm p: S(f) — Aut(I'(f)) B rpymmy aBromopdu3mMoB rpada
r(f).

Paccmorpum rpynny S’(f) = S(f) N'D(T?), conepxantyiocs B paBoit 4acTH TOYHOM MOCIE0-
BaTeNbHOCTH (3), U MyCTh

G := p(S'(f))

—ee o6pa3 B Aut(I'(f)). Takum obpazom, G — rpymma aBromopdusmos rpada I'(f), urmymupo-
BAHHBIX W30TOMHBIMH TOXKJIeCTBeHHOMY auddeomopbmsmamu h u3 S(f). OTMETHM, YTO HU30TOMHS
Mexay h u idp2 He 00s13aTeNIbHO TOIDKHA COCTOSTH U3 qupdeomopdusmoB, mpuHamIeKammux S(f).
3ameTuM Takxke, uto u3 (4) u toro, uro pynkuus ¢: I'(f) — R MoHOTOHHA Ha pebpax, cienyer,
yro rpymma (G KOHe4Ha.
ITycts v — BepiuHa rpada I'( f),

Gy, ={g9€G|gv)=v}

— crabunusarop v otHocutensHo G. Tlox 36e3001i star(v) BepiuHbI v OyeM HOHUMATh IPOU3BOJIb-
HYIO CBSI3HYIO 3aMKHYTY10 (5,-HHBApHAHTHYIO OKpecTHOCTh v B I'(f), He comeprkaliyro Ipyrux Bep-
LINH.

Badurcupyem 3Be3y star(v) BepmIMHBI U U 0003HAINM Uepes3

GLOC = {g|star(v) ‘ g€ Gv}

noarpymmy B Aut(star(v)), cocTosmIy o U3 OrpaHuYenHii sneMenToB u3 G Ha star(v). Hazosem G1o°
NOKAIbHIM CABGUIU3AMOPOM BEPITHHBI U OTHOCHTEBHO TpyTiibl (. O4eBmIHO, 9To G1°¢ He 3aBUCHT
oT BbIOOpa 3Be3/bI star(v).

OCHOBHBIM Pe3yJIBTaTOM TaHHOM PAabOTHI ABJISIOTCS CIEAYIONINE YTBEPIKICHHS.

Mpennoxenne 1. [Tycmo gynxyus f € F(T? R) maroea, umo T'(f) — depeso. Tozda cywe-
cmeyem eduncmsennas eepuwuna v 2pagpa U(f) makasn, umo oononnenue T? \p}l(v) A6151eMesi
HeCcEsA3HbIM 00beOUHeHUeM OMKPbIMbIX 2-OUCKOS.

Teopema 1. ITycmo ¢yuxyusa f € F(T?,R) maxosa, umo I'(f) — depeso, u v — eepuuna epaga
['(f), onucannas 6 npeonosicenuu 1. Ipednonoscum, 4mo HOKATbHGLE CMAOUIUZAMOD BEPUIUHBL U
mpusuanen, m. e. GLOC = 1. Tozoa nocnedosamenvrocms (3) pacwennsiemcs, a 3nadum,

m(’)f(f) = 7T1Did<T2)X7r()S/(f) = Z2><7T08/(f>.

2. JlokazatenbcTBo npeioxenus 1. Ilycts ¢ynxims f € F(T?,R) rtakopa, uto I'(f) —
nepepo. Crenyromast JieMMa OYCBHIHA.

Jlemma 1. Ilycms e — omxpuimoe pebpo oepesa I'(f), z € e — mouka na pebpe e u C =
= pj?l(z) — COOMBEeMCmMBYIOWas pecyisipHas KOMNOHEHMA HEKOMOPO20 MHOICECMEa YposHs |, s16-
nI0Wascs npocmoil 3amxuymoii kpusoii ¢ T?. Tozoa:

(1) z pazousaem T'(f);

(2) C pasbusaem T2 u, cnedosamensio, POBHO OOHA U3 KOMHOHEHM CEA3HOCIU T2 \ C sgrsiemes
2-0uckom.

Iycts € = (ugu1) — oTkpsiTOe pebpo aepesa I'(f), z € eu C = p}l(z), kak B jgemme 1. J{is
i = 0,1 obo3Hauum uepe3 1%, 3aMblKaHUe CBA3HOW KoMIoHeHTH! ['(f) \ z, comeprkaiet TOUKy 1u;,
U TTOJIOKHM

Ai = P;l (Tzuz)
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1208 C. 1. MAKCHUMEHKO, b. I'. ®EIIIEHKO

B cuiy nemmbl 1 poBHO oziHa U3 moanoBepxHocTed Ag win Ap siBasercs 2-muckoM. OpueHTHpyeM
pebpo oT ugy K uy, eciau Ay ABISETCS 2-AUCKOM, U OT U] K Ug — B MPOTHBHOM Cilydae, T. €. KOr/a
JINCKOM sBIsIeTCst Ajq.

Takum 00pa3om, Ha KaxaoM pedpe rpada I'(f) 3agano Hanpasnenue, 3Haunt, ['(f) — opreHTH-
POBaHHOE JIEPEBO.

Jlemma 2. U3 noboii eepuunsl u depesa I'(f) evixooum ne 6onee oonozo pebpa.

Hokazamenvcmeo.  TIpeAnonoxuM, 4To U3 BEPUIMHBI U BBIXOAAT JBa pedpa, KOTOPbIC BXOIST
B BEPIUMHBI Vg U U1 COOTBETCTBCHHO. BEIOepeM MpOM3BONBHBIE TOUKU 2o € (uvp) M z1 € (uv1) H
0003HAYNM

A= p}l(TzOu), A= p‘;l(TZOUO% B = pjjl(Tzw)v B = pfl(TZNu)

(cm. puc. 1). Tlo onpenenenuro opueHTaiyu pedep A u B sBistorces 2-auckaMu. bojiee Toro, Tak Kak
T°=AUA =BUBP,
A" c B, B c A, %)

a nepeceyenns AN A’ = p?l(zo) u BN B = p?l(zl) — TPOCTBIC 3aMKHYTBIC KPUBbIE, KaX/Ias U3
nosepxHocteit A’ u B’ siBisiercst Topom ¢ asipkoit. Ho torma vu A’, Hu B’ He MoxeT GbITh BIOXKCHA
B 2-/IMCK, YTO MPOTHBOPEYUT BKIFOUEHMSIM (5). CrieoBaresbHO, U3 Kak10i BepiuHbl aepesa I'( f)
BBIXOIUT HE OoJiee omHOTrO pedpa.

Jlemma 2 nokasasa.

\ N
B — Zy
Tz
u
— A z
B I -I—Zlvl ﬁ -I—Z OU

Puc. 1

ycts v — Bepmmna rpada ['(f). Jomommenne T2 \ p}l(v) SBIISIETCS OOBEJUHEHHEM 2-TIHCKOB
TOIZIa M TOJIBKO TOTZA, KOra Bce pedpa, MHIMICHTHBIC v, BXOIAT B 3Ty BepiiuHy. Ha3oBeMm Takyio
BEPUIMHY MAKCUMATLHOU.

Takum 00pa3om, ISt AOKA3aTeNIbCTBa MPEUIOKEHUS | JOCTAaTOYHO YCTAaHOBHUTH, YTO B OPHEHTH-
poBanHOM zepeBe I'(f) cyliecTByeT eqMHCTBEHHAs: MaKCUMAaIlbHAs BEPIIMHA. DTO CIEAYET U3 TaKOM
JIEMMBI.

Jlemma 3. Ilycmo I — opuenmuposannoe depeso.

1. Ecnu I' koneuno, mo 6 Hem cyujecmeyiom MAKCUMALbHbLE 8EPUIUHDL.

2. Ecnu uz mobot gepuiunst I gbixooum e donee 00Hoeo pebpa (ocmaivhble pedpa, uHYUoenm-
Hble ell, 6X00SIM 6 SNy 8ePUIUHY), MO MAKCUMATbHBIX Gepuiur He bolee 0OHO.

Hoxazamenscmeo. 1. Ilpennonoxum, yto B I' HET MakcHMalbHBIX BEPIIHH, T. €. U3 JIOOOH
BEPIIMHBI BBIXOIUT XOTs OBl 07jHO pedpo. Ilycts vy, . .., Up—_1, Uy — NPOU3BOIBHBIH OPUEHTHPOBAH-
HBI yTh B [, cocrosimmii W3 MOmapHO pasHbIX BepuidH. [10ckonbKy pebpo (v,—1vy,) BXOAUT B
Up, TO TO TPEANONOKeHHIO | Haiimercs pebpo (v,vp+1), KOTOPOE BBIXOTHUT U3 Vp. OTMETHM, YTO
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TOMOTOIIMYECKUE CBOMCTBA ITIPOCTPAHCTB ITIAJIKMX ®YHKIIMA HA 2-TOPE 1209

Untl # U3, 1 = 0,...,n, UHAYC Vq,...,Upn, Upt1 OBUI OBl IUKIOM B jepeBe [', 4TO HEBO3MOXKHO.
CrnenoBatenbHO, JTFO00 OPUEHTHPOBAHHBIN MYTh MOXET OBITh TPOJIOJKEH 10 O0Jiee IITMHHOTO MTyTH.
Ho 310 nporuBopeunt xoneunoctu I'. CriegoBarenpHO, MaKCHMaIbHbBIE BEPIIMHBI CYIIECTBYIOT.

2. TlpenmonoxuM, yto I' MMeeT ABe MakcUMalbHbIE BEPUIMHbI U1 U U2, & 7Y : €, . .., € — COUH-
CTBEHHBIH TyTh, COSAMHSIONINNA v1 U vo. [lockompky pebpa ey U ej HampaBICHBI K ¥] U U2 COOT-
BETCTBEHHO, JUI1 OJHOM W3 BEpIIMH u MYTH 7y MHLUUACHTHBIE €l pedpa e; W €;41 BBIXOAAT U3 U,
YTO HEBO3MOXHO B CHIIy mpearonoxeHus (cMm. puc. 2). Ilomyunnu nporuBopedne. CienoBaTelbHO,
CyIIEeCTBYeT He Oosiee OHOW MaKCHMaJIbHOW BepIIHMHEI v rpada I'.

\\11
u
/Y o <

Puc. 2

JlemMa 3 goxasana.

CyurecTBoBaHHE MakCHManbHOI BepiuuHbl B I'(f) BeITekaer u3 myHkra 1 jgemmsl 3, a ee eauH-
CTBEHHOCTb — U3 IIyHKTA 2.

IIpennoxenue 1 mokazano.

3. JlokazareanctBo Teopembl 1. Ilycts pynkuus f € F (T2 R) takopa, uto I'(f) — mepeso, u
v — eIMHCTBEHHAs] MakcuManbHas BepinHa rpada I'( f), onucannas B npemnoxenun 1. I[Ipeamosno-
KM, 4TO GLOC = 1. HeoGxogumo mmoKa3arh, YTO MOCIIEI0BATEILHOCTE

1 — mDia(T?) 25 mOs(f) -2 78/ (f) — 1 (6)

pacruernsercs.

3ameTuM, 4T0 cormacHo nemme 2.2 m3 [7] o6pas pi(mDiq(T?)) comepkuTcs B LEHTpe Ipym-
sl Oy (f). [TosTOMy ISt TOrO, YTOOBI 3TA MOCIEIOBATENBHOCTh PACIICILIAIACH, OCTATOYHO I0-
ctpouts cedenue s: moS'(f) — mOy(f), T. e. Tomomopdusm Takoi, uto J; o s = id.

HanomuumM mocrpoenne rpanuaHoro romomopdusma ;. Iycrs wy — netns B Oy (f), T e. He-
npepeiBHOE oToGpaxkenne w : [0, 1] — Oy (f) Taxoe, ur0 wy = wi. Hockomsky p: D(T?) — O(f) —
paccioenne Ceppa, w nogHuMaeTcs 1o myTu B D(T?). JlpyruMu cOBaMH, CYIIECTBYET HEMPEPHIBHOE
otobpasenue h : [0,1] — D(T?) takoe, uto w = poh, T. e. wy = p(hy) = f o hy ana Beex t € [0, 1].
Torna, o onpenenenuto, 01 (w) = [h1], toe [h1] — knace hy B mpS'(f).

Taxum obpaszom, eciu b € S'(f) u h: [0,1] — D(T?) — nyTs Takoii, uto hg = id u hy = h, T0
wy = f o hy —metns B Oy (f) Takas, uro 0y (w) = h.

Teopema 1 sBiISIETCS CIEACTBUEM TAKOU JIEMMEL.

Jemma 4. Ilycms v — makcumanvhas eepuuna epaga U'(f), (vu) — kakoe-nu6yob omkpwimoe
pebpo epagha T'(f), unyuoenmnoe sepwune v, z € (vu) — mouka u C = p}l(z) — coomeem-
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1210 C. 1. MAKCHUMEHKO, b. I'. ®EIIIEHKO

cmeyrowas npocmas samknymas kpusas na T?. Ecau epynna G'°°¢ mpusuanona, mo cnpaseonuen
credyioujue ymeepiicOeHus::

(i) Iyemo h € S'(f). Toeoa h(C) = C u cywecmeyem uzomonus hy: T?> — T2, t € [0,1],
makas, ¥mo

ho=idg2, hi=h, h(C)=C Vtel01]. 7)

(ii) Ecau {h}} — opyeas usomonus, yoosremeopsiowas (7), mo nymu {h;} u {h}} comomonnoi
6 D(T?) omnocumenvno xonyoe. B wacmmocmu, nemnu {f o hy} u {f o h}} npedcmasnsiom ooun u
mom orce anemenm w1 Of(f). Obosnauum ezo uepes s(h).

(iii) Omobpascenue s: h — s(h) aensemcs eomomopgusmom s: moS'(f) — mOf(f) maxum,
umo 01 o s = id. B uacmnocmu, s pacwenisem nociedosamenviocms (6).

Joxkazamenscmeo. (1) Ham nmonamoOutcs ciemytromias iemma (cM. takxke [13]).

Jlemma 5. Ilycmo M — enaokas komnakmuas nosepxnocme, f € F(M,R), T'(f) — epad ¢ynx-
yuu f, p: S(f) = Auwt(L'(f)) — comomopgpusm oeiicmeuss S(f) na T'(f), v — sepwuna T'(f),
star(v) — kaxaa-nubyow 36e30a v 6 I'(f) u N = p}l(star(v)). Ilycmo oanee h € S'(f) u p(h):
L(f) — T(f) — coomeemcmeyiowuii asmomopghusm, unoyyuposannwiti h. Ipednonodxcum, umo
p(h)(v) = v u p(h)|star(v) = id. To20a cywecmeyem usomonus gy : M — M, t € [0, 1], maxas, umo:

1) go=h;

2) g1 € S'(f);

3) g1 Henodsuoicen na N

4) p(h) = p(gt) = id ona kaxcoozo t € [0,1].

B uacmnocmu, [h] = [g¢] € 7S’ (f).

Joxazamenvcmeo. Ilycts V = p}l(v) — KPUTUYECKAsE KOMIIOHEHTA HEKOTOPOTO KPHUTHYECKOTO
ypoBHs f, COOTBETCTByIolIast BepiuuHe v. Torna V — koHeuHbld Tpad, BIOKEHHBIA B M, u u3
p(h)(v) = v cnenyer, uro h(V) = V. Ilockoneky h m3oTomneH idj; W TPUBHAIBHO JEHCTBYET Ha
star(v), To mo teopeme 7.1 u3 [7] h mepeBoauT Kaxmoe pedpo e rpada V B cebs u coxpanser
OpHEHTAIHIO e. Tereps CyIecTBOBaHHE U30TOINH, yaoBieTBopstoriei (1) —(4), cienyet u3 temm 6.4
w 4.14 [7].

Jlemma 5 nmokasana.

Jokaxem yrBepxkaeHue (i). He Tepsist 0OUIHOCTH MOXKHO TPEAIONaraTh, YT0 HAHIyTCs IBE 3BE3/IbI
star;(v) u star(v) takume, yto z € star;(v) C Int(star(v)), tme Int(star(v)) — BHyTpeHHOCTB
star(v). JIpyruMu cioBaMH, €CIiH MONOKHUTh N = p}l(starl(v)) ulN = p}l(star(v)), T0o Ny C
C Int(N).

ycts Teneps h € S'(f) u g2 T? — T2, t € [0, 1], — usoronus, uMeromas csoitctsa (1)—(4)
aemmbl 5. Torma u3 (3) caexmyer, uto p(g:)(z) = z, a 3Haunt, g:(C) = C mns Beex ¢t € [0,1].
[ockonbKy g1 HemonBuxkeH Ha N, a nononHenne T2\ Ni COCTOMT TOJNBKO U3 2-IMCKOB, §1 U30TOIEH
idg2 ¢ MOMOIIBIO U30TOMUHU HEMOABUXKHON Ha N1, a 3HauuT, U Ha C.

CrenoBarensHo, h u30TONEH idp2 € MOMOMIBIO M30TONWH, OCTaBisionIeld KpuBylo C WHBapH-
AHTHOM.

(i1) Bravame mokakeM CIICAYIONIYIO JIEMMY.

Jdemma 6. ITycmo w: T? x [0,1] — T? — nemaa 6 Diq(T?), m. e. usomonus makas, umo
wo = wy = idge. Iyems maxace ¢ € T? u wy: {q} x [0,1] — T? — nemasn ¢ T?, 3adannasn
opmynoii wy(t) = w(gq,t). lemasn w 2omomonna nyno 6 Dig(T?) mozda u monsko mozoa, ko2oa w,
comomonna uyno ¢ T2,

ISSN 1027-3190.  Vkp. mam. ocypn., 2014, m. 66, Ne 9



TOMOTOIIMYECKUE CBOMCTBA ITIPOCTPAHCTB ITIAJIKMX ®YHKIIMA HA 2-TOPE 1211

Joxazamenscmeo. Tlockonbky T2 — cBasHas rpymma Jlu, oH JelicTByeT Ha ceGe MpaBBIMH
C/IBUTaMH, KOTOpbIE ABIsOTCS I deomopdusmamu. DTo neicTBIE MHIYIUpPYeT BlIokeHue i@ T2
D;q(T?). UsBectro [9, 11], 4To i — roMoTonmMYecKasi FKBUBAJICHTHOCTh. B 4aCcTHOCTH, MHIYLMPO-
BaHHEIH ToMoMopdusm i* @ T2 — m1Diq(T?) sBasercs uzoMopdusmMom. M3 3T0ro nerko cremyer,
uro i*([wy]) = [w], a 3HauwT, newis w romoronna Hymo B D(T?) Torna u ToNbKo TOTAA, KOrIa W,
romoTomnHa Hymo B 172,

Jlemma 6 mokasana.

ITycts tenieps « = {h;} u 8 = {h}} — nBa myTn, ynosnersopsitomuue yciosusaM (7), u D — 2-1uck,
koTopbIit orpanuumnsaer C' B T2. Paccmotpum nemmio w = a3~ ! B Diq(T?). Tak xak w(C x t) = C,
t € [0,1], To w(D x t) = D. Cnenosarensho, s Beex ¢ € D memns w,: {q} x [0,1] — T2
romotonHa Hymo B 1. Torma mo nemme 6 meTns w romoronmHa Hymo B Dig(T?), T. e. o u f3
TOMOTOIIHBI OTHOCHTEIIBHO KOHI[OB.

(iii) Mycrs {h} u {h}} —uytn B S'(f), ynosneropsroume (7). PaccMoTpum myTh

1
h2tv te |:07 2:| )
gt =

1
hoh/2t717 tE |:2,1:|,
B Diq(T?) ¥ COOTBETCTBYIOILYIO €My TIETIIO

1
foh2t7 te |:072:|7
fogt= 1
fohohl, = fohl 4, te [2,1},

B Of(f). Torna, no onpenenenuto rpynnooii onepanuu B 11O (f), nmeem

[{f o he}] - [{f o hi}] = [{f o g }]-

C npyroii croponsl, g1 = hoh' u g(C) = C mnsa Beex t, 1. e. [{f o gt }] = s(hoh'). CnenoBarensHo,
s(h) o s(h') = s(hoh').
Jlemma 4 nokazaHna.
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