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O TomoJiorn4deckoii kjaccupuKanum rpaaneHTHO-IIO00HBIX
anddeomopdnuzmMoB, ABIAIOMINXCA JOKAJTIbHBIMUI
ITPON3BEACHUAMM

© E.4. I'ypeBuu!

Annoranusi. B pabore Boinensierca kiaace mudgeomopduavor Mopca-Cueiina Ha TpexMepHbIX
MHOT00OPA3NAX, MPEACTABISIONINXCS KaK JIOKAJbHBIE MpOu3BeacHust nuddpeoMopdn3MoB Ha MO~
BEPXHOCTH ¥ OKPY?KHOCTH, ¥ TPUBOIUTCS WX TOMOJIOTHYIECKAS KITACCU(DUKAIUS. Y TOTHSETCS CTPYK-
Typa MHOT00Opa3wnii, JOMyCKAIOMAX TakKue TudHeoMopdu3MbI.

KuarodeBble cjioBa: rpagueHTHO-T0a00HbIe ruddeoMop@dr3MBbI, TOMOJOTHIECKas Kaaccuduka-
11, JIOKAJIbHDBIE [TPOU3BEJICHNUsI, JIOKAJIBHO-TPUBUAIIbHBIE PACCIOCHNUSI.

BBenenne m popmMyaupoBKa pe3yibTATOB

Huddpeomopduszm f: M"™ — M™ ¢BA3HOTO 3aMKHYTOI'O TJIAAKOr0 MHOrooOpasust M™ pasmep-
HOCTH 1 Ha3bIBaeTcsd dugdpeomoppusmom Mopca-Cmetinag, eciu ero HeOTy K IAIONee MHOKECTBO
Qf KOHEYHO U COCTOUT TOJIBKO U3 FI/IHep6OJH/ILIeCKI/IX MEepUuoOJNICCKUX TOUYECK, U JIJId JIIO6BIX pa3-
JIMYHBIX CEJIOBBIX MEPUOJMYCCKUX TOYeK p,q € {1y mmuBapmanTHbie Muoroobpasus Wj, W/
JbO He IepeceKaroTcs, Jinbo IepeceKarTcss TpaHcBepcaabHo. MHuoxKecTBO Beex auddeomop-
dbusmor Mopca-Cwmeitia wHa MuOro06pasun M™ Gynem obo3nadars yepes MS(M™).

[lycre f € MS(M?). Henycroe mepecedenue W, N Wy, tae p,q — pasamanble cejl-
JioBble TOUku jguddeomopduszma f, HA3BIBACTCI 2eMEPOKAUHUYECKUM, TIPU ITOM B CJIydae
dim(W,NW,') = 1 kommnonenta ceasHocTH Tiepecedenns W, MW maspiBaercs eemepoxaunu-
veckoli kpueot, a B caydae dim(W;NW) =0 mobas Touxa nepecedennsa W, NW' nasbisa-
eTcs eemepoxaunudeckoti moukoti. Tuddeomopdbusm f € MS(M?3) nasbipaerca 2paduenmmo-
nodobnwim, eciu u3 ycaopua WiNW () cnemyer, 94TO pa3sMepHOCTH MHOXKECTBA W' menbure
pasmepnoctu Muoxkecrtsa Wi'. D10 ycioBue o3Hauaer, 4ro ecju Heb/Ly K JIAKolee MHOKeCTBO
muddeomopduszva f € MS(M?) ne comepsKuT reTepoKJIMHUYCCKIX ToUeK, To muddeomop-
busm f gaBasieTcss TpagneHTHO-TIOT00HBIM.

C.Cwmeiin B pabore [1] (Theorem A) mokaszas, 4ro rpaueHTHBIH moTOK (byHKnuu Mopca
Ha IIPOU3BOJILHOM MHOTOOOpasmu M"™ MoxKeT OBITh CKOJIb YIOAHO OJIM3KO AIIPOKCHUMHUPOBAH
(8 C'-tononoruu) morokom Mopca-Cwmeita Ge3 TepuouuecKuX TPaeKTOPHUil, 9TO JOKa3biBa-
er cymecrBoBanue auddeomopduzmor Mopca-Cwmeiisia Ha 1060M MHOTOOOpa3uu (HAIpUMED,
ABJIAIOINIUXCA CABUTAMU Ha €IWHUIY BpeMEHH BI0JIb TpaeKTOpI/Iﬁ TaKUX HOTOKOB).

[losiHag Tomosiorndeckas KiaaccuduKaus COXpaHAONuX opueHTanuio 1uddeoMopdusmon
u3 kaacca MS(M?) Ha opueHTHDYEMbBIX TpeXMepHBIX MHOT000OPa3HaAX T0JIydeHa B UK paboT
B.3.I'puneca, O.B. [Tounuku, B.C. Mensenesa n X.Bonartu (cMm. 0630p [2] u kuury [3]). Ox-
HaKO I10 PEKHEMY SBJISETCS aKTyaJbHON 337498 BbIJAEJECHHSI COEPKATEIbHBIX KJIACCOB Tud-
dbeomopduzmos uz MS(M?) , nonyckatonux Gojiee MpocToe, Mo CPABHEHHIO ¢ ODIINM CIydaeM,
onucanue. Tak, B [4] paccmorpen kinace nuddbeomopduszmos Mopca-Cwameiina 6e3 reTepoKInHE-
YeCKUX MepecedeHni, I KOTOPBIX ITOJTHBIM TOMOJOIHYECKHMM WHBAPUAHTOM SBJIAETCI Tpad,
AHAJIOTMYHBIN KaaccnueckuM nHBapuanTam E.A. Aunponosoii, A. I'. Maitepa u M. Ileiikmoro.

! MonenT xadenps! GyHIAMEHTATLHON MaTeMaTHKH HaIHOHANLHOTO HCCIENOBATENLCKOTO YHUBEPCHTETA
Beicmras mkosa skonomuky; egurevich@hse.ru.
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B stoit pabote BuiIeaseTcs Kiaace guddeomopduzmon Mopca-CMmeitsia Ha 3-MHOroodbpas3usx,
JTOMYCKAIOMAX BO3MOKHOCTD PEHICHUS TPOGIEMBI TOIOJIOIHICCKON KIacCu(PUKAIIME B TEPMAHAX
TOnoJI0orndeckux uHpapuanTop auddeomopduzmon Mopca-Cumeitia Ha MHOro0Opa3usix MeHb-
meii pasMepHocTH (IIOBEPXHOCTH W OKpyzKHOCTH). [IpuBegeM To4YHYIO KOHCTpYKImoO. [lycThb
S! = R/z — OKpy:KHOCTD, Sj — MOBEPXHOCTH (3aMKHYTOe JIByMEPHOe MHOrooOpasme) poja
g>0, 7:87 = S — HeKOTOPBIII TOMeOMOPMU3M, KOTOPELH Gy/leM Ha3BIBATE 0MOOPANHCEHUEM
ckaetivu. OboO3HAUMM UYepes M;T IPOCTPAHCTBO opOuT jeficteus rpyunel I = {y',i € Z},
OpozKAeHHOfl crenensamu roMeomopdusma 7y : T? x R — T? x R, onpexesennoro ¢popMyoil
Y(z,7) = (1(2),7 — 1) u gepes py,: Sz x R — M ecrecTBeHHYIO IPOEKIHIO.

Mycrs @y @ Sg — Sz — muddeomopdusm Takoit, aro 1u60 ©oT = Ty, MO0 Yo7 ' =
7 o0; o ¢ ST — SU — mpoussosbb auddeomopbusm, @1 : R — R — ero mogudrue.

Torpa na M koppekTHo onpegenen auddeomopdusm @ @ M3 — M? | mogusrie KoToporo

o : Sz xR — S? x R onpegensiercss opmy.ioit O(z,y) = (c,ol(:t),gog(y)), reRyesS:, .
Bynem nazpiBarh juddeomopduszm @ iokasvroim npoussederuem nuddeoMopdu3MOB 1, P2
u obo3nauarh P = (1, ¥o).
Knace Beex muddeomopdusMop na MHOroo6pasun M2 | apagionuxcs J0KalbHLIME TPOM3-
BeJIeHUAME IPaJHeHTHO-I0A00HBIX muddeomopdusmon, oboznaunm depes G(M3).
Merogamu paboTsl [5] JOKA3BIBAETCS CIEYIONHIA DE3yIbTaT.

Teopewma 0.3. Juppeomoppusmou ® = (p1,92),®" = (¢, ph) us xaacca G(M?)
MONOAOZUNECKY, CONPANCERB, MO20A U MOALKO M020a, K0204 CYWECMBYIOM 20MEOMOPPHUIMDL
hy:S'' — SY, hy:S? — S? maxue, wmo:

2. py = hapohy
3. hQT = ThQ .

[osrast Tonosorudeckast kiaccudukarnus auddeomopduzmor Mopcea-Cmeitia Ha OKpy K-
Hoctu nosaydena A.T. Maitepom B pabote [6]. [Tpobiema Tomonornaeckoii Knaccudukannu mud-
deomopduzmon Mopca-Cwmeiiia Ha MTOBEPXHOCTAX PEIEHa /IS IMHPOKOTO KJIACCa CHCTEM B Pa-
Gorax 7], [8]. Takum o6pas3oM, ocHOBHAs 3a/1a9a, BO3HUKAOIIAsI TpH Kiaaccudukamun auddeo-
mMopdusmos u3 kinacca G(M, gSJ) , CBOJIUTCS K Pa3/JIMIeHUI0 MHOrooOpa3uii Buga M, ;T . Haubouree
3aKOHYEHHBIC PE3YJbTATHI B 9TOM HAIPABJICHUU yJIAeTCs NOJIyIuTh B ciaydae g € {0,1}, uemy
U TIOCBdAIIEeHa 31a pabdora.

[pex e yem nmepeittn Kk (POPMYTHUPOBKE OCHOBHBIX PE3Y/IBTATOB, CIEIAEM €Ie OJTHO 3aMeda-
nue. Heobxomumble yCI0BHs, KOTOPBIM YIOBITBOPsIOT quddeomopdusmbl u3 Kiaacca G(M?2),
MO3BOJIAIOT BBLICJIUTH cJAeayiommil Kaace cuereM. llyets M? — opumeHTHpyeMoe MHOT006pa-
sue, u f: M3 — M3 — coxpaHAIOMMIl OPUEHTANINIO TPAINeHTHO-TIONO0HEI TrddeoMopdu3M.
OboznauuMm qepes Q} MHOZKECTBO TeproanIecknx To4yek maudpdeomopdusma f, pa3sMepHOCTDb
HEYCTOWYMBOTO MHOT00Opasus KoTopeix pasua i € {1,2,3}. Byxem rosoputh, aro auddeo-
Mopbusm f 1 M? — M3 unpunapmexkut xiaccy G*(M3), ecim MHOMXKECTBO ero cejIOBLIX
IepUOJUIECKHUX TOYEK IPe/ICTaBIdeTcss KaK O0beJnHeHne IBYX IOAMHOMKECTB Y = X, U X,
TaKUX, 9TO KarKJIas KOMIIOHEHTA CBI3HOCTH MHOXKecTB A = W“ U QO R = I/VS U Q SIB-
JISIETCSI PYYHO BJIOYKEHHOI OPHEHTHPYEMOil MOBEPXHOCTHIO. B pa60Te [9] ,ZLOKaSaHO ‘{TO JJIst
coxpansiomiero opuentamuio gudgdeomopbusma f € G*(M?) cymeCTByeT nesioe 9ucyao gy > 0
u romeomopdusm Ty 1 Sy — Sy, Takue, 4TO M3 muddeomopduo M, ng . Takum obpaszom,
pPe3yJIbTaThl HACTOAIIEH pabOThl IPUMEHUMBI U I pa3indenus 1uddeoMopdu3MoB 13 Kaacca

G (M?) .
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Jlemmma O0.1. [lycmo 2omeomoppusmo, T : S; — S;,T’ : Sg — Sg usomonnu,. Tozda

3 3
Mg ., M, . dudipeomopgprioi.

g7T’
N3 emmbr 0.1. HeMe[JIEHHO BBITEKAET CJIEAYIOMNI pe3yIbTaT.

IMpesnoxenune 0.1 Iyemv f e G*(M;,). Toeda Mg, duddeomopfro npa-
momy npouseedenuro S? x St

Cayuait g = 1 maer Gosee Gorarbiii mabop MuorooGpasmil. B stom caydae S2 = R2,
S = T? = R?*/zxz. U3z [13] (em. pasmen D rnaswl 2) caemyer, 9TO roMeoMOpdH3MbI
0, ¢ T? — T? u30TONHBI TOTJA U TOALKO TOT/A, KOTJa COBHAJAIOT MHIYIHPOBAHHLIC W30-
Mopdu3MbL byHAAMeHTATbHON Tpymmbl @, : w1 (T?) — m(T?), ¢, : m(T?) — 7 (T?). Tax
kak rpynna 7 (7?) uzomopdna npsaMoMy mpoussegeHnto Z X Z, TO W30TOMHYecKas KIacCH-
duKanyEg roMeoMOpU3MOB TOPa, CBOIUTCA K KJACCU(DUKAINA YHIMOLYIAPHLIX II€I0YUCACHHBIX
matpull. I'pynny takux Matpuil 6yiem obozHadarh yepes GL(2,7Z), a MaTpUIly rOMeoMOpQhI3-
Ma @, Hi(T?% R) — Hi(T?% R) 6ymem oGo3nadaTh qepes A, .

IIycte A = Z; Z;z — YHUMOIYJIgpHAs HeJIouncaeHHHag MaTpuna. O6o3HaunM depes
A:T? 5 T? auddeomopdusm, 3aaHHbI ypaBHEHHIMH /Vl(xhxg) = (a1171 + a19T9, a1 +
agers)(mod 1) .

Teopewma 0.4. Juppeomoppusm Mopca-Cmetina f npunadescum xaaccy G*(Mf’,f)
moz0a u moavko moezda, ko2da MiT dugppeomopdpro mro2000pasuto Mf’A MAKOMY, 4MNO MAM-

puya A omobpasicernus ckretiku A cosenadaem c 00not u3d caedyruus Mampuy:

10 -1 0 0 1 0 1
Bl_(o 1)732_(0 _1>5B3_<_1 _1)734_(_1 0);B5_
0 -1
1 1 ’
B caygae g > 2, cornacuo knaccudukanun Hunbcena u Teperona (em. [10],[11]), mHOKe-

CTBO BCEX TOMOTONMHYECKUX KJIACCOB OTOOparKeHui T : Sg — Sg IPEeJICTaBISeTCI KaK 00be -
HeHMe YeThIpeX Helepecekaomuxces moamuoxkects 11, Ty, T5, Ty co caeayiomuMu CBOKCTBAMH.

1. ecyu romoronuueckuii kaacc {7} orobparkeHust T NPUHAJIEKUT MOAMHOXKECTBY 1}, TO
{7} comepxur nepuommaeckuii romeoMopbusM;

2. eciu {7} € Ty, 10 {T} COMEpPKUT MPUBOIMMBIH HEMEPUOIUIECKHHA TOMEOMOPMU3M aJi-
re6pandecKn KOHEYHOTO THIIA;

3. ectu {7} € T3, 10 {T} comep:KUT MPUBOAUMBIH TOMEOMOPMU3M, He SABSIIOMUIICT TOMEO-
MOPGU3MOM aJiredpaniecKn KOHEYHOI'O THIIA;

4. econ {7} € Ty, 1o {7} comepxuT 1CEBIOAHOCOBCKHUI rOMEOMOPDU3M.

Ornpenesienuss roMeoMOPMpU3MOB, YIIOMAHYTHIX B IepeducaeHun 1-4, umeeTcs, HAIIPUMeEp, B
o630pe [12]. Anamoruvano jgoka3areabcTBy TeopeMbl 0.4. TOKA3BIBACTCS CJEIYIONIEe YTBEPK/Ie-
HUeE.

Teopema 0.5. Fcau fe G (M), mo {1} €Ti.

Pabora moaroropiena ¢ ucrnoab3oBanueMm cpeacts IIporpammbr «Hayunsrit donx Hamwo-
HAJILHOIO HCCJIEI0BATEIBCKOrO yHUBepcHTeTa «Boicias mkomra skonomukuny (HITY BIID)» B
2015r. mo mpoekTy 15-09-0255.

ABTop BRIpakaeT TIIyOOKYIO npusHaTesbHOCTh B.3. I'punecy 3a BHnMaHme K paboTe TMI0710-
TBOPHBIE 0OCYKJICHUS.
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1. Tomonormyeckas KiaccuduKaiusa MHOTo06pa3uii, HOIyCKAIOIMMX
romeomopdusmer u3 kaacca G*(M7,)

HdokazareascTBo gemmbr 0.1.

I3 ycioBust jieMMBl CiefyeT, uto cymectsyer msoromus & : S; — S, t € [0,1], coemn-
HAIOImAs oTobpazxkenne & = 7/77! ¢ ToxkmecTBeHHBIM oTobpazkenweM & . OmpeneanM romeo-
mopdusm H : Sg x [0,1] — Sg x [0,1] dopmynoit H(z,t) = (§(z),t). Torma muorootpasus

3 3 7. As3 3 .
M, ., M, romeomopdubl npn nomomu romeomopdusma H @ Mg — M KOTOPBIH KarxKJ0-

9,77 97"
My KJIACCY S9KBHBAJEHTHOCTH [(z,1)] cTaBUT B cOOTBeTCTBHE KJiace skBuBasenTaoctu [H(z,t)].
B cnty eIMHCTBEHHOCTH TUIAJIKON CTPYKTYDBI HA TPEXMEPHBIX MHOTOOOPA3USAX MHOI0OOpa3Hs

3 3
M, ., M, ., asissiorcea quddeomopdubivy.

Jloka3zaTeabCcTBO 3aKOH®YEHO.
[TpuBeieM psiji BCIOMOTATEIBHBIX yTBEPKIEHUH, HEOOXOMMBIX JIJIs J0KA3ATEIHCTBA TEODe-

mbl 0.4.. Crenytorne iBa yTBepK/IeHUS MoOKa3aHbl B [14].
Ilpeanoxenne 1.1.

o Dyndamernmanvras 2pynna T (M) asiaemesa noaynpamvim npouseedenuem nodepyn-
no R, = 7 u wnopmanvnoti nodepynno, N, = p(T? x R) = Z2?, mo ecmv 20mo-
monuueckul waace [c] € m(M7) umeem eduncmeennoe npedcmasaenue (a,b), a €

Ry, b€ Ny, aepynnosas onepayus onpedeasemcs caedyrouwsum obpasom: (ai,br)(ag, be) =
(al + as, J™ (bz) + bl) .

o Ecau eomeomoppusm h : M} — M7 undyyupyem usomoppusm h, : m(MP ) —
m (M} ) makot wmo h.(N;) = Ny, mo h. eduncmeenmvim 00pazom onpedessemcea mam-
puueti H € GL(2,7Z) u aaemenmom B € N, marumu, wmo h,(0,b) = (0, H(b)),b € Z?,
npu smom aubo h,(1,0) = (1,6) w HJ = J'H , aubo h,(1,0) = (=1,8) v HJ ™" = J'H.
Tomeomoppusm h naxpweaemes eomeomoppusmom h T2 xR — T? x R makum wmo
hy : m(T? x R) = 71(T? x R) onpedeasemes mampuyeti H .

Mpegnoxenune 1.2, Iyemv A B € GL(2,Z). Muozoobpazus M? , and M; ,

dugppeomopdrive mozda u moavko mozda, kozda cywecmeyem mampuya H € GL(2,7Z) maxas,
YMO BUIMOAHACTNCA 00HO U3 CACOYULUT YCAOBUTL:

° AH = HB,
. A'H=HB.

[IpuBeeHHOE HIZKe yTBEPIK/IeHUe M0Ka3aHo B pabore [17] (em. semmy 3).

IMMpeannoxeunune 1.3. [lycmv cobecmsennvie wucaa maompuyv, F € GL(2,7Z) ss-
AAOMCA KOPHAMUYU u3 edunuybr. Toeda F nodobra (npu nomowsu mampuyv uz GL(2,7) ) 0dnot
U3 CACOYOUUT MAMPUY,

1 m -1 m 0 1 0 1
Bl,m - ( 0 1 ) I B2,m - ( 0 _1 ) 9 B3 - ( _1 _1 > 9 B4 - < _1 0 > )
0 —1 1 0 1 1

[lepeitnem Teneph K HEMOCPEACTBEHHOMY JTOKA3aTeIbCTBY TeopeMbl 0.4..
Hokasarenbcrso Teopemsr 0.4.. Jlokaxem meobxomumocts. IHycrs f € G*(M}.). B
cuny [9] kaxnas xkomnonenTa ceaznoctu 1 muoxkecrsa A U R romeomopdua topy T2. Tak
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Kak MHOXkecTBOo AUR f-mHBapHaHTHO, TO ToMeoMopdu3M f HHIYIEDPYeT u30MOpdHU3M f :
T (M} ,) = m(M2) rakoit uro f.(N;) = N.. Torma, B cuny npeiozkenns 1.1., uzomopdusm
f« emmHCTBeHHBIM OGpazom onpeaenserca marpuneii F € GL(2,7) .

He ymenbiias obmaocTu pejanoaoxum, 9ro f(T) =T st 1060 KOMIIOHEHTHI MHOZKECTBA
AUR (B IpOTHBHOM cJiydae mepeiiieM K pacCMOTPEHUI0 HeKOTOPoii crenenu muddeomopdus-
Ma f, IpK 5TOM THI MHOT0OOpa3us MiT He u3MeHuTCs ). OBO3HAYUM Yepe3 ¢ roMeoMopdu3M,
apJsomuiics orpanndenueM quddeomopdusma f na Muoxkecrso 1. Torma marpuma A, un-
JaynupoBanuoro nzomopduzma @, : m(T) — m(T) coBnanaer ¢ marpuneii F.

HanomuuMm, 910 HEOOXOIUMBIM YCJIOBUEM CYIECTBOBAHUSA HA MHOrooOpa3uun M 13’7 nudeo-
Mopduama f € G*(Mf’f) SIBJISIETCS YCJIOBHE (0T = T, uTo Baeder ycaopue FA, = A F .

13 paborsr [9] caemyer, 9To MHOroobGpasme Mf’,T romeoMopdHO (PaKTOP-IPOCTPAHCTBY
muorooGpasuss T x [0,1] mo orwomenmio sksupamentroctn (z,1) ~ (7(2),0). Iycrs H :
MiT — M13 A~ roMeoMopdu3M, IOCTPOCHHBIH Npu JoKazareabcTBe JeMMbl 0.1.. ITosoxkum
ff=HfH, ¢ = [l ¢y - Torma romeomopdmsm ¢’ ynoBneTBOpsIET yCI0BHIIO YA =A.

Bo3mokHBI fiBa carydast: 1) marpunia A, siBjsiercst runepbondeckoit (To ecth 06a cobcTBeH-
HBIX YHCIA Ap, Ay [0 MOJIYJIIO OTHYHBI OT eIMHUIBI) 2) MaTpunia A, — He runepbomyecKasl.

Pacemorpum cayuaii 1). B ey paGorsr 20 romeomopdusm A, asngercs AHOCOBCKUM, U3
dopmyanl Jledirena caeayer, aro ais aw0doro [ € N quc/io HenoaBuKHBIX TOYEK 0TOOPAYKEHHST
JU pasno A + A, — 2 u crpemurca k GecxomeumocTn npum | — oo. Torma maiizerca Takoe
[, 9T0 MHOMXKECTBO P, HENMOJBHKHBIX TOUEK OTOODAYKEHHS T' COJEP:KHT GOJIBIIE TOUYEK, TeM
MHOZKECTBO IIEPUOIUIECKUX TOYEK roMeoMopdusma ¢’ .

U3 yenosus @' A, = A’ crenyer, ato ¢'(P) = P,. Ho Tak kak romeomopdusm ¢’
TOIIOJIOTUYECKHU CONLPSIZKEH C I'PaJMeHTHO-110,100HbIM JuddeomMopdpu3MoM, TO MHOKECTBO €ro
MEePUOINIECKUX TOUEK SIBJISIETCS] €UHCTBEHHBIM €I'0 KOHEYHBIM WHBAPUAHTHBIM MHOZKECTBOM.
[Tosryuernoe mpoTHBOpeYre J0Ka3bIBaeT, 9To Marpuna A, He MoxkeT OBITH THIEPOOJUIECKOIA.

Paccmorpum  caywait  2).  Torma warpuma A, momobHa  OJHOW M3 MAaTpHIL
Bi ., Bam, B3, ..., By, nepeduciennbIXx B npemjoxenunun 1.3.. B cmry unpeanoxkenmsa 1.2.
BO3MOKHBIE TOMOJIOTHYECKHE THUIBI MHOT000pa3us MﬁT UCYEPIBIBACTCI CJIYYIasdiMH, KOT/IA
marpuna A, B TOYHOCTH COBIAJAET C OAHONW m3 Marput, Bi.,, B, Bs,...,B;. Tak kak
MHOTOOOpa3ue Mf’,T peJInoJaraeTcss OpUEeHTUPYEMBIM, TO MaTpulia A, wMmeer onpejeuTeb,
PaBHBII €JIMHUIE, YTO MCKJIIOYaeT cpasy Marpunbl Bg, By . g 3aBepienus q0Ka3aTeIbCTBa
OCTAJIOCh TO0Ka3aTh, YTO (¢ HEe MOMXKET KOMMYTHpPOBaTh ¢ audpeomopdusmom 7 B ciydae,
KOTJa ero MaTPHIA COBIAJIAET ¢ MaTpuueit B, wm Bs,, npm m > 1. Ilpeagnonoxknum, 4To
A, =By, m>1 (cayuait A, = Bs,, paccMaTpuBaeTcs aHAJIOIHIHO).

Ob6o3naunm uepes A, obbequHeHne 3aMbIKAHUI yCTONYNBBIX MHOIOOOPA3uil CeI0BBIX IIe-
puogndeckux opout audpdeomopdusma ¢ . 113 onpejie/iennsd u yCJIOBHA ©OT = T CAEIYeT, 9TO
7(A,) = A,. COBOKYNHOCTb YCTOHYMBBIX MHOTOOOpDa3nil BCEX MEPUOJUTIECKUX OPOHT 3a71aeT
KJIeTOYHOe paszbmenue Topa 1', mosToMy HaiimeTcs 3aMKHyTas Kpubas [t € A, , roMoTOnnYe-
ckuil kjaacc koropoit onpejenserca kaxk [u] = (0,1). Torua ['(u)] = (Im,1). Tax xak Ajf
COZIEP’KAT KOHETHOE YHUCA0 3aMKHYTHIX KPHBBIX, TO Haiigercsa Taxkoe [ > 0, uto 7'(u) me Gymer
npunarexars A, , aro mporusopednt yeiaosuio T(A,) = A, .

JocTaTouHOCTD YCIOBHsI TEOPEMBI cyrefiyeT u3 paboTsl [18] riae 1yrst KazKi0ro u3 mepuomde-
CKuX oTobpaskenuit B;, i € {1,...,5}, ykaseiBaercst aiaroput™m nocrpoenus: puddeomopduzma
Mopca-Cwmeitiia @; : T? — T? | KOMMYTHPYIOIIEI'O C 3TUM 0ToOpazkenueM. IIpeicraBuresin Kaz-
JTOTO KJIACCa TOMOJOTHIecKOil conpsizkernocTn auddeomopduzmos Mopca-Cwmeitna Ha OKpy K-
HOCTH TIpUBejienbl, Hanpumep, B padore [5]. Tlycrs ¢ : S' — S' — ouun uz rakux npejcrapu-

resieit. Torma siokanbHOe npoussejenune (1, ;) apiasgerca guddeomopduszmom Mopcea-Cwmeitia
3
Ha M1, B, -
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On topological classification of gradient-like
diffeomorphisms that are locally products.
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Abstract. We define a class of gradient-like diffeomorphisms that can be presented as local
products of diffeomorphisms on the circle and on a surface, provide their topological classification
and specify topology of the ambient manifold.
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