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Tomonornveckast Kinaccudukanus pyHknuii Mop-
ca poga 1 ma S°

A. B. Ceprerok

Anvoranmmna B mawuoil crarhe paccMaTpHUBAETCS BOMPOC O TOMOJOTMYECKOMN
kiaccudukanusg Gyakmuii Mopca Ha TpexMmepHoii cdepe, BCe KPUTHIECCKHE
TOYKH KOTOPOI JIeXKAT HA PA3HBIX MOBEPXHOCTAX ypoBHs. Kinaccudukanus mpo-
u3BOMTCH 110 oTHOMeHuio K rpymne Diffo(S3) x Diffy (R) — rpymnme coxpansiorux
opuenTarmio auddeomopdnusMoB obsiacTei ompemeneHus w 3HadeHwit. Onn-
caHbl COOTBeTCTBYyIONMEe opuenTupoBanble rpadsl (rpader Kpoupona-Puba).
ITokazano, 4ro fjs GyHKIWA, KOMIOHEHTHI TOBEPXHOCTEH YPOBHS KOTOPBIX HE
CJIOJKHEE TOPA, OHU SABJIAIOTCS TOJHBIMA WHBApUAHTAMU. Bojiee TOro, KayKIbIi
Takoit Tpad MOXKeT OBITH peaan3oBaH (BYHKIHEH poma 1, mosTomMy s Oosee
CITOXKHBIX (DYHKIINH HA cepe 3TH OPUEHTUPOBAHLIE TPpAdbl YKe HE PA3THIAIOT

UX TOMOJOTrUYeCKHUM THII.

KuaroueBsbie ciroBa dyukims Mopca - Tomoorngeckas KIacCupuKAIug « TPeX-

MepHas cdepa

VK 517.91

1 BBenenune

Bamadga o Tonosorndeckoil Kinaccudukarmyun Gyuknuii Mopca gBisiercss 4acTbio
obmeit 3amadn 0 Kiaaccupukanunu audepeHImpyeMbIX OTOOpaKeHU MeK Iy
muoroobpaszusmu. Obrmee omnpenenenune, chopmynuposanoe P. Tomom, 3Byunt

tak: jpa orobpaxenus f,g € CF(M,N) naswmatorcs auddepennupyemo-



DOI: http://dx.doi.org/10.15673/2072-9812.4/2014.41443
Tororormueckast kiaaccugpukamms ¢yuarmnuii Mopca poma 1 Ha S 3 41

SKBUBAJEHTHREIMI ecu cymmecTByior CF-nuddeomopbusmer h: M — M u
k: N — N makue uro foh = kog, 0 < k < oco. AnasorudabiM 06pazom
9Ty 3a7a9y MOXKHO C(POPMYIMPOBATH KaK 3319y 00 ONMUCAHNN OPOUT €CTECTBEH-
noro neiicrust rpymmner JIu Diff¥ (M) x Diff*(N) ma muoroo6pasmu C* (M, N).
B cay4wae npocrpancTBa BemecTBeHHbIX rianknx dyukumit C° (M, R) nmeercs
ero crparudukanus, upeinoxentas u onucannas 2K.Cepdowm [6]. Crparom Fy
kopazmepaocTu ) SBJISIeTCST MPOCTPAHCTBO (DYHKIWIA ¢ HEBBIPOK IEHBIMEI KPUTH-
geckumu Toukamu (byuknuun Mopca), mpuueM HUKaKue JBe KpUTHIECKUE TOYKU
HE JIEKAT HA OJIHOM YPOBHE. DTOT CTPAT MMEET MHOI'O 3aMeYaTEIbHbIX CBOMCTB,
cum. [16]. ®yukuuu u3 sroro crpara Mbl Oyuem Has3biBaTh "dyHKUIUAME 00LIErO
mosioxkenusi". ECTeCTBEHHO HAYMHATH W3ydYaTh TOMOJOTHYECKYIO KIacCuduKa-
M0 UMEHHO C HUX, 33JaHHBIX HA KOHKPETHBIX MHOTOOOPA3UAX, MPUYEM WHOT/IA,
B 3aBHCHMOCTH OT 33JIAHHOTO MHOIOOOpa3usi, Pa3yMHbBIM sIBJISIETCS OIDAHUYU-
sarb rpymy Diff® (M) x Diff*(R) o rpymmst Diffg(M) x Diffg(R) — usoromubix

ToxkIecTBy auddeomopdu3Mos.

B.Apuosbaom Oblia u3ydeHa TOmooruuecKas Kiaaccudukanus HyHKuit 06-
IIEro HOJIOZKeHUs Ha OKPYKHOCTH S’ IIPH M30TONHBLIX TOXKecTBY muddeomop-
dusmax [1]. d1u GyHkuuM KraccuGUIUPYIOTCS KOHEUHBIMU OCJIEI0BATEIHHO-
cTsIMU TIII000PA3HOTO THMa, Ha3BaHHbEe UM "3mesmu". OH Takke MOmCIUTAT
KOJIMYECTBO HEIKBUBAJEHTHBIX (DYHKIWHA C 33 JaHBIM KOJUIECTBOM KPUTHIECKUX

TOYEK, BBIPA3UB €ro depe3 K03 PUIHEHT pa3oKeHus B psad, QyHKINA tan.

B.Illapko mcenemoBas BOIPOC O TOMOJOTMIECKOH KIACCH(MHUKAINA B CIydae
noBepxHocreii [14]. VIM 6bUT MosrydeH TOHbIA HHBapHaHT DYHKIMi naxe Gosee
HIMPOKOrO KJIACCA. DTUM MHBAPUAHTOM SIBJISIETCS CIENUAIbHBIM 0OPA30M OPHEH-
rupyembiii rpad ("rpad Kponpona-Puba'). B nanbueiiimem, ApHoJib/, UCIOIIb-
3yt mapapuanT I1lapko, 3aHAJICS MOACYETOM YHCIA HEIKBABAJICHTHBIX (DYHKHHA
OOIIIETO TOIOKEHNS Ha ABYMEPHOH cdepe ¢ 3aJaHbIM KOJTUIECTBOM KPUTUUECKUX
TOYEK, C(POPMYJIMPOBAB [UIIOTE3Y O €I0 ACUMIITOTUYECKOM pocre [2]. Dra runore-
3a BCKoOpe ObLia gokasana Hukomaecky, KOTOPBIA TAKZKe BBIBET JIJIsl 3TOTO YUCIIA
pekkypeHTHyi0 dbopmyiy [10],[11]. B.Aproiabx cran pa3BuBaTh 3TH HCCIEI0BA-
HUS 151 CJIydas JBYMEPHOTO TOPA, OTPAHUYUBASICH CIEIU(PUIECCKUMHU KIACCAMHU
dyHKIH, TaKKe OH M3ydasl CBSI3W TOH 33/1a4Yd C BEIeCTBEHHOI ajredpande-
ckoit reomerpueii [4], [5]. CsoiicrBa geiicrBus rpynubt Diff ma nosepxaocTsx

u3ydasnch B padore [8].
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A Tlpunisk ucciieoBasl ooyl BOMPOC O TOMOJOTHYECKON KIaCCU(pUKAIIAN
dbyuknuit Mopca na maOroobpasusix pasmepuoctu 3 u 4, cBa3as eé ¢ kiaccudu-
KaI[MsMI COOTBETCTBEHHO anarpaM Xeropa u Képbu [12], [13].

Leavo dannoli cmamobu SBISETCS PA3BUTHE STOTO HAMTPABJIEHUS HA KOHKPET-
HbIH coryuait Tpexmeproit cdepsr S3. Bonpoc o crpoennu rpados dyHkimit Ha
S$3 6bLT TaKzKe ocTaBAeH APHOMB B ero exkmuax [5]. Orpanmunpasch GyHKIHI-
smu Mopca, poj, KOMIIOHEHT MOBEPXHOCTEH YPOBHEH KOTOPBIX He CIOXKHEee TOpa
(byukuuun Mopca pona 1), MBI TOKa3bIBAEM 9TO COOTBETCTBYIOIINI OPUEHTUPO-
Banbii rpad, Kak u B ciydae dynknuii na S?, TakKe #ABIAETCA HOJHBIM MHBA-
PHAHTOM W ONUCHIBAEM BCe Takue rpadbl. BMecTe ¢ TeM OKa3bIBaeTcs, 94To JJist
GbyHKIMIT BBICIIUX POJOB OPUEHTHPOBAHBIE TPAdBI yiKe He CIOCOOHBI PA3IHIUTh

WX TOTOJOTUYECKUH THUII.

2 Tomosorna ¢pyHKnuii obmero nojoxkenus Ha S°

Iycrs 3anana dyaxnma Mopca f: S — R, Bce KpUTHIeCKHe TOYKH KOTOPOii Jle-
2KaT Ha pa3HbIX ypoBHsX. Takue PyHKUMK Mbl TakzKe Oy/1eM Ha3bIBATb PYHKUU-
amu obu,ezo nososicenus. OBO3ZHAYUM Yepes 1m; KOJIMYECTBO KPUTHIECKUX TOYEK
naaekca ¢. Ilo reopeme Mopca,

3

S (- 1)im = x(5%) = 0.

i=0
O6o3naunm yepe3 n = 2k = mqg +mq + Mo + M3 KOJIUIECTBO BCEX KPATUUECKHUX

rouek pyukuuu f. Torma mo =k —mg u mg =k — my.

Ilpeagioxkenne 1 HUmerom mecmo caedyroujue Hepasencmea

1§m0§k
mo—lgmlgk—l,

NPUMEM Ty U TN MO2YM NPUHUMAMD A100bLe 3HAMEHUA U3 IM020 JUANAZOHA.

Jloxazameavcmeo @yHKuUs UMeeT HE MEHEe OJHOI0 MUHUMYMA, II09TOMY Mg >
1. IIpeamonoxkum 910 Mg > k. Torga J0MKHO CymiecTBOBaTh KaK MHHHAMYM k
KPUTHYECKUX TOYEK WHAEKCA 1 9TOOBI HYJIEBOE YUCI0 BerTu paBHSAIOCH HYJIIO,
MTOCKOJIBKY B COOTBETCTBYIOIIEM PA3JIo:KeHwn Chepbl HA PYUIKU KAXKIONH KPUTHU-
9ecKoil To4uke mHaekca () COOTBETCTBYET CBOsI KOMIIOHEHTA CBA3HOCTH. g mx
coeMHEHNsT HeOOXOMMMO KaK MHHUMYM k pydek muHAekca 1. Ho torma obmee
KOJIMYECTBO KPUTUIECKUX TOYEK Oymer mpeBocxoauth 2k. I[lostomy mg < k u

m1 > mgy — 1.
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PasenctBa mg = k, mqy = mg — 1 mw m; = k — 1 BO3MOXKHBI, MOCKOTBbKY
TOrJA B COOTBETCTBYIOIIEM DA3JIOXKEHUU HA Py4YKu OyayT cyiecrBoBarh k — 1
pydeK MHIEKCa 1, YMEHBIIAMUX KOJTUIECTBO KOMIIOHEHT CBSI3HOCTH 0 €TUH-
IIbI, BPE3Y/IbTATE YEro MOy IUTCS TPEXMEPHBIN JUCK, U TaK¥Ke OyIeT OaHa pydKa
MHJIEKCa 3, 3aKJIEMBAIOLIAs 3TOT JIMCK JI0 TPEXMEPHOI ¢epbl — OHA COOTBETCTBY-
eT eJMHCTBEHHON KPUTHYECKO#N TOYKe MHJIEKCa 3.

HepagserncrBo m; < k — 1 crmemyer u3 Toro 9ro mz = k —my > 1, MOCKOIBKY
dbyHKIINST UMeeT He MeHee OTHOro MakcuMmyma,. Ilycts Teneps mo =1, 1 <1 < kwu
mp =p,l—1 < p < k—1-npou3BosibHbIE 3HAYECHUS U3 TUATA30HA, HEPABEHCTB.
Torma mo =k —lumsg=k—p.

[Tokazkem, 9TO CyIIECTBYET PA3IOKEHHe TPEXMEpPHOU cdepbl HA PYIKH, KO-
JINYECTBO KOTOPBIX COOTBETCTBYET TWM 3HadeHusiM. Tem caMbiM OyIeT JoKa-
3aHO cyuecrBoBanue ynkiuu Mopca Ha TpexMepHoi cdhepe ¢ TAKUM YuC/IOM
KPUTUYECKUX TOYEK COOTBETCTBYIONUX HUHIAEKCOB. Mbl nMeeM | pydek WHIEK-
ca 0. Coemmaum ux Mexkay coboit ¢ momornpio [ — 1 pydek mumekca 1. ITomy-
quM Tpexmepubiii nuck. Ocranmbable p — | + 1 pydek mHmekca 1 mpukjieeMm K
HEMy, [OJIyYMB TE€M CaMbIiM KpeHieiab poxa p — [ 4+ 1. 3amerum, 4to j10 cux
[Op BCE TPUKJIEHKH OCYIIECTBIISINCH €JMHCTBEHHO BO3MOYKHBIM, C TOYHOCTHIO
10 m3oronuu, obpasom. Temepb MBI MOXKEM MPUKJIEUTh K HAIIEMY KPEHIEIO
p — 1 4+ 1 pydek mHIeKca 2 TakuM 0OpPA30M, YTOOBI MOJYUUTh OMSITh TPEXMEP-
ubiit guck. Craenarb 9TO MOXKHO, HAIDUMED, MPUKJIEUBAS BJOJb CTaHIAPTHON
CUCTeMbl HEPa3OUBAIONIUX OBEPXHOCTH KPEH e CUCTeMbI KPUBBIX. [IpuKieem
ocrasbibie k—1 — (p—1+1) = k—p—1 pyuek unjexca 2 e HapyIas OPUCHTH-
pyemocts. Iomyuanym cdepy S° ¢ BLIpe3aHBIMHI U3 Heé TPEXMEPHLIME TUCKAMH B
KoJmgecTBe k — p mTyK. 3aKJIeruM UX BCEMU PYyJIKAMM WHJIEKCA 3 B COOTBETCTBY-

formeM Kommdectse. [lomyanM chepy S°.

Jlasee MBI yCTaHOBUM CBOHCTBO '"He3ay3/JeHHOCTH'TOBEPXHOCTEH ypPOBHS
dbyuknuit obmero nosozkenud Ha S°. [Tox "kpemenem Mbl Gy1eM IOHIMATD JIEO-
6oe 3-mepHOe MHOroobpasme, 06pa30BaHOE MPUKJIEHKONH K TPEXMEPHOMY JHUCKY
pydek mHIeKca 1. AHAJOrHYHO, KPEHIEIh — ITO PEry/spHas OKPECTHOCTH JIF0-

6OT0 KOHETHOTO OIHOMEPHOTO KOMTIIeKca B S°.

Onpegenenne 1 Konewnwii odnomepnniti komnaexc (2pad) K 6 S® nasviea-
emca nesaysaenmvm ecau 6 S3 cywecmeyem enosicennasn deymepras chepa S*

maxas, wmo K C S2.

3aMKHyTas OpHEHTHpYeMas MOBEPXHOCTD, BIOXKeHHasd B S, pazbuBaer eé Ha

JIBE KOMIIOHEHTbhI. 3aMbIKaHUE 110 KpaifHell Mepe OJHOW M3 KOMIIOHEHT BCEerja
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SIBJISIETCST KPEHeneM. ByneM Ha3bIBaTh €ro kperdesem, 02PAHUYEHHbIM JaHHOT
noseprrocmuro. Ocmosom Kpemness 6y1eM HA3bIBATD OYKET OKPyZKHOCTEH B S°,

pPerynadapHOil OKPECTHOCTBIO KOTOPOT'O OH ABJ/ISETCH.

Omnpegenenne 2 3aMEHYMAA OPUEHMUPYEMASL NOBEPTHOCTL, BAOIHCEHHAA 6
S3, nasvieaemca Hne3ay3aennoti ecal 0cmoe Kpendess Komopwvill OHa 02paru -

eaem ABAAECTMCA HE3AY3NEHHDIM.

IIpenmnoxenue 2 Bceakaa pezyiapras no6eprHocms yposua PyHrkyuu obuezo

NONOAHCEHUA HA mpexmepnoﬁ cgﬁepe ABAAETNCA 'HeS(lyS./LeH'H,Oﬁ.

Zloxasameavcmeo Tloctponm mo yHKIME pa3jiokeHne TpexXMepHO# cdepbl Ha
pyuku. Paccmorpum obnequHenne Bcex pydek mHaekca 0 m 1 — peryasipHyio
OKPECTHOCTb 3aMbIKAHUS WHTErPAJbHBIX TPAGKTOpUil rpajauenta QyHKIuud f,
BBIXOJSIINUX U3 KPUTHYECKHUX TOUEK HHEKCA () U BXOJANUX B KPUTHIECKHE TOY-
KU WHAEKCA 1. Ta OKPECTHOCTH SBJISETCS KPEHIEIeM. 3aMbIKAHNE JIOMOJTHEHUST
K 3TOMY KPEHJIEII0 TAKXKe siBJISIeTCs KPEHJEJIEM, [OCKOJIbKY €r0 MOXKHO IPe/l-
CTAaBUTh KAK AHAJIOTUYHYIO PEryJIsIPHYI0 OKPECTHOCTH yike i (pyHKiuu — f.
OO6mmit Kpait 3TUX KpeHaeaeil TaKuM 00Pa30M sIBJISIETCS MOBEPXHOCTHIO Xeropa
F B TpexmepHoii cdepe. TTo Teopeme Basbaxaysena, [18], mobbre 1Ba pasbuenue
Xeropa TpexMepHoit ¢epbl MOBEPXHOCTAMU OJIMHAKOBBIX POJIOB KBUBAJIEHTHBIL:
cymectByer anddeomopdusm TpexMepHoi cdepbl, IePEeBOAAIINI OIHY TOBEPX-
HOCTBH B Jpyryio. [Ipu 9T0M, 00pa3 0CTOBA IEPBOI TOBEPXHOCTH OYIAET, OUE€BUIHO,
octoBoM it BTOpoii. CyriecTByer crangapTHOe pa3buenne Xeropa TpexMepHoit
cdepnl HE3ay3/IEeHHOH MOBEPXHOCTDHIO J1i000r0 poaa. Ecim 661 moBepxHOCTL F' OBI-
J1a 3ay3JI€HHOI, TO He CyIIeCTBOBAIO ObI auddeoMopdu3mMa TpexMepHoii cdepsol,
KOTOPBIH ObI IEpEeBeI HE3aY3JIEHHBIN OCTOB CTAHIAPTHOM TOBEPXHOCTH B 33y 3/I€H-
HBIN OCTOB MOBEPXHOCTH F', MOCKOJBKY AByMepHas chepa, Ha KOTOPOil JIEKUT
MEePBBIA OCTOB, mepeiiaer B AByMepHyo cdepy. Takum obpaszom mosBepxHOCTbL F

ABJIAETCA HE3ay3JI€HHOM.

PaccMOTPHM Temepb MPOM3BOJIBHYIO PEryISApHYIO MOBEPXHOCTh ypOBHS I
dbynxmum f, oramanyio ot S2. Ona ABIAETCA CBA3HOM YaCThIO Beeil TOBEPXHOCTH
F:F=X #F #Y, caenoBaTesbHO OCTOB KPEHIE/ s KOTOPBIA OHA, OrPAHHIUBAECT
SABJIsIeTCsT MOArpadoM OcToBa KpeHesiss KOTOPBIH OrpaHnYuBaeT MOBEPXHOCTH
F. UssecrHo ([17]), uro ecau rpad He3zay3neH, To W BCAKHl moarpad Takke

ne3ayssen. OTciona cienyer He3ay3/€HHOCTh TTOBEPXHOCTH YpOBHS F.
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3 Teopembl 0 peanu3anuu u KJjaccuukamum

Onpenenenue 3 ['pagom zaadkoti pynryuu f: X — R na samrHymom xom-
NAKMHOM MH02000pa3ut X HA3b6EMCA NPOCMPAHCINEO, MOUKAMU KOMOPO2O A6~

AAOMCA KOMNOHERMbL C8AZHOCTIU YPoBHetl pynryuu f.

DTO MPOCTPAHCTBO JEHCTBUTENHHO SIBJISETCS KOHEYHBIM rpadom. Jleranbaee
06 srux rpadax cm. [15]. Ha rpade G dbyuxiuu obuiero nosoxenus f cyiue-
CTByeT KaHOHUYecKas opueHrtamus: a < b, a,b € V(G), ecniu f(a) < f(b). Ilycrs
f:8% = R — dynxnus obmero nomoxkennsa u G — eé OPHEHTHPOBAHHLIN Ipad.
B s1om ciiyuae G siBisiercst gepesom. KoOHIEBbIE BEPIKUHBL 9TOIO JE€PEBA COOT-
BETCTBYIOT JIOKAJIbHBIM MHUHUMyMaM u Makcumymam byHkiun f. Bayrperube
BEPITMHBI UMEIOT BAJIEHTHOCTb 2 WU 3.

Bepinuabr BajeHTHOCTH 3 COOTBETCTBYIOT KDUTHYECKUM TOYKAM WHIEKCA 1 m
2, TIOCJIe TTPOXOK IEHNN KOTOPBIX YHCJIO KOMIIOHEHT YPOBHS (DYHKIIUU YMEHbIIa-
ercs MO0 yBeJIMYUBAETCs HA, €IMHUILY COOTBETCTBEHHO. B 1mepBoM cirydae mpo-
UCXOJUT TPUKIIEHKA PYUIKH HHIAEKCA 1 CBOMMHU KOHIIAMY K PA3HBIM KOMIIOHEHTAM
ypoBHs. Bo BTOpoM ciiyuae NpuUKJIENBAETCA PYUIKaA WHIEKCA 2 BIOJb IIPOCTOI 3a-
MKHYTON KPHWBOM, OrPAHUYUBAIONIEH IUCK. Y YUTHIBASI OPUEHTAINIO, IJIsT STUX
BEPIIIMH BO3MOXKHbBI JBE CHTyaluu — JubO JBa pedpa siBJISIOTCA BXOAANMMA a
TpPeTbe — UCXOASNMM (COOTBETCTBYIOIIAA KPUTUIECKAs TOYKA UMEET UHIEKC 1),
60 HAOGOPOT (COOTBETCTBYIOIAA KPUTHUIECKAs TOYKA UMeeT uHuekc 2). uc-
JIO BEPUINH BaJIEHTHOCTU 3, COOTBETCTBYIOIIUX KPUTUYECKUM TOYKAM MHJIIECKCA
1, paBHO My — 1, a YUCJIO BEPIINH, COOTBETCTBYIONMX KPUTUIECKUM TOYKAM
WHJEKCa 2, paBHO mg — 1.

Bepiuabl Bal€eHTHOCTH 2 TaKKe COOTBETCTBYIOT KPUTHYECKUM TOYKAMU
WHIEKCa 1 U 2, HO MpU MPOXOKIEHUH WX YHCJIO KOMIOHEHT He MeHsSeTcs. B aTom
CJIydae COOTBETCTBYIONIAsl PydKa MHJEKCA | NPUKJIenBAeTcss ODEMMHU KOHIIAMMU
K OTHON KOMIOHEHTE CBA3HOCTH U PYdYKa WHIEKCA 2 NPUKJIEUBAETCS BIOJb
MPOCTOI 3aMKHYTOM KPWBOM, He OrpaHUYMBAIONIe nncK. B 3Tux TOUKax OmHO
peOPO SABJISETCST BXOISIINUM, 8 APYroe — UCXOAAIIUM. TUCI0 BEpIUH BaJEHTHO-
CTHU 2, COOTBETCTBYIOIIUX KPUTHYECKUM TOYKAM HHJIEKca 1, paBHO my — mg + 1,
a COOTBETCTBYMONIUX KPUTHYECKUM TOYKAM HWHjeKca 2 — mg — mg + 1. Ob6ree

YHCJI0 TAKUX BEPIINH Ye€THO, TpudeM m; — mo + 1 = mgo — m3 + 1.

Teopema 1 Paccmompum konewHoe 0epeso, umerulee nomumo KoHUEssT eep-
WUH 0OHOZHAYHO OTPEDEAEHHOE YUCAO BEPULUH BAAEHIVHOCTU 3 U YETMHOE YUCAO

B8EPULUH BANEHMHOCTIU 2. YNOpsAdowum €20 8epuwuHb, MaKUM 00pa3om, wmobv.
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YUCAO BTOOAUUT U UCTOOAUUT Pebep 68 6ePULUHAT BANEHMHOCTNU 3 OMAUYAAOCH
POBHO HG eOUHULY, G 8 BEPUWUNAT BaseHmHocmu 2 6wa0 odunarosvm. Tozda
A1060e MaKoe OPuUEHMUPOBAHOE 0EPEBO ABAAEMCA 2padom HeKomopotl PyHryuu

obuiezo norooicenua na S°.

Zloxazameavcmeo COMOCTABUM KOHIIEBOI BEPIUHE C BXOIAIINM PeOPOM PYUKY
WH/IEKCA 3, KOHIIEBOW BepINUHE C UCXoadanmM pebpom — pyuky uaaekca 0, Bep-
IITUHE BAJIEHTHOCTH 3 C IBYMs BXOAAIIAMA PeOPAMU — PYUIKY WHIEKCA 1, BepiinHe
BAJIEHTHOCTH 3 C ABYMS$ UCXOAAIIAMU PEOPAMU — PYUIKY WHIEKCA 2.

KonmyecTBo BEpIMH BaJEHTHOCTH 2 SIBJISI€TCS Y€THBIM. Pa300beM ux Ha JaBe
pasaOMOIIHBIE acTr. [Ipu 3TOM, Kak1as BEPINUHA W3 TEPBON YACTH HOJIZKHA
OBITH MEHbIIE KayKJI0H BePIIUHBI U3 BTOPOoit Yyactu. ComocTaBuM TOYKaM HepBOit
9aCcTU PYYKHU WHAEKCA 1, a TOYKAM BTOPOI YaCTH — PYYKHU WHIEKCA 2.

Torma rpad Oymer 3amaBaTh pas3oXKEHWE TPEXMEpPHOR cdepbl Ha PYyIKH —
JIOCTATOYHO JIAITh KOHTPOJUPOBATH CIOCOO TMPUKJIEHKNW DYYKH WHIEKCA 2, OT-
Beyarollell BEPIIMHE BAJEHTHOCTU 3, TaKUM 00pa3oM, 4robbl B pe3yJibrare pol
KOMIIOHEHT YPOBHsI OBbIJI PABEH YHCJIy OCTABINUXCS BEPIIWH BAJETHOCTH 2, OTBe-
YAMOIMINX KPUTUIECKUM TOYKAM WHIEKCA 2, Ha COOTBETCTBYIOIINX BETKAX JE€PEBA.
DTO pa3jIoXKeHne Ha PYUKH OyIeT 33/ 1aBaTh HEKOTOPYIO (DYHKIINIO OOIIETO TOJI0-

JKeHus Ha S°.

g byHKImii Ha 3aMKHY THIX KOMITAKTHBIX TPEXMEPHBIX MHOTO00OPA3HUIX, TI0-
MUMO TaKOi XapaKTEPUCTUKH €€ TOTIOJOTHIECKOH CJIOKHOCTH KaK YNCI0 KPUTH-

YECKUX TOYEK, y00HO BBECTH €Ille U [OHATHE PO/IA.

Omnpenenenne 4 Bydem 2080pums wmo PyuKyus 00ULe20 NOAOIHCEHUS HA
mpexmepnoti cepe umem pod g ecau pod 4060t €€ pe2ysapHoTl NOBEPTHOCNU

YpoBHA HE npeeocwoﬁum g.

3ameuanne 1 Fcau opuenmuposanvill epag usd npedvdyulett meopemsv He ume-
em 8ePULUH BANEHMHOCTIU 2, MO OH PEAAUSYEMBCH AUWD PYHKUUAMYU poda 0.
Ecau orce on umeem no kpatineti mepe 2 6EPUUHDL 8AAEHMHOCTIU 2 O €20 6ce2da

MOIHCHO peanudosams dynryued poda 1.

Cuenyrornas reopemMa JaeT TOMOJOrnIecKyo Kiaccudukamnuio GyHkiuii poia
1 B TepMmHax wx opmeHTHPOBaHBIX rpacdoB. Bepsi BO BHUMaHWE MpEIbIAYIIEe
3aMedaHune, TOMOJOTHIECKuH Tull (DYHKINH BBICHIHX POJOB ITU Tpadbl yKe HE
Ppa3InvaIoT.

Haaum onpeaesieHue.
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Onpegnenenne 5 /se gynryuu obwezo nososcenua f,g: S° — R 6ydem na-
3bL84Mb MONOAVZUMECKU IKGUBAACHIMMHBLMY, ECAU CYULLCNBYIOM COTPAHANULUL
opuenmayuto Jugdeomoppusm h € Diffy(S®) u coxpanaouwsuti opuenmayuio
dugipeomopdpusm k € Diffy(R) maxue wmo foh=kog

Teopema 2 Jse dynxyuu obuiezo nososcenus f,g: S — R poda 1 monosozu-
YeCkU IK6UBAALHMV, MO20a U MOALKO Mo2da, K020a UT 0PUEHMUPOSAHBLE 2Paghvt

U3OMOPPHHBL ¢ COTPAHEHUEM OPUEHMAUUL.

Lloxazameavcmeo Heobxodumocms. Ilycrs ByHKIUH TOIOJOrMYECKH KBUBA-
nerTnsl. Torga OHE 337a10T OIMHAKOBBIE IPEICTABICHAA S° B BUIE KOMIIO3UIIIH
3JIEMEHTAPHBIX KOOOPIn3MOB. 10 3TOMY pa3/IoKeHUI0 OHO3HAYHO, C TOYHOCTHIO
110 u30Mopdhu3Ma C COXPAHEHHEM OPHEHTAIMN, BOCCTAHABJIUBAIOTCH UX Ipadbl.

ZLlocmamounocms. Ilycts rpadbl n3oMOpdHBI ¢ COXpaHEHHEM OPHUEHTAITHM.
Torga OHI 3a7al0T OJHMHAKOBBIE PA3JIOkKeHHs S° B KOMIOBHITHIO 3IeMEHTAPHLIX
kobopmu3moB. C nomombio muddeomopdusma k € Diffy(R) moxHO 100UTDH-
Cs TOTO YTO HA COOTBETCTBYIONIMX I'PAHUIAX KOOOPIAM3MOB O00OUX PA3JIOKEHUI
GbYHKINY TPUHUMAIOT OAMHAKOBBIE 3HAYEeHUs. II0CKOIBKY TOBEPXHOCTH YPOBHS
dbyHKIIME HA TpexMepHO# cdepe sIBIAI0TCS HE3ay3/IEHHBIMA U JBOCTOPOHHUMH,
TPAHUIIBI 3JIEMEHTAPHBIX KOOOPIU3MOB OJHOTO PA3JIOKEHUS MOXKHO HU30TOMHEH
[IEPEBECTU B COOTBETCTBYIONINE I'PAHUIBI JJTEMEHTAPHBIX KOOOPAU3MOB APYrOro
paszsiokenus. 3a TEOPEMOI O TPOJJIEHWH W30TONWH, CyIecTByer muddeomop-
busm b € DIffy(S?), peamusytommit 3Ty W30TOMHIO.

PacemMoTpum 3/1eMeHTapHbii Tpexyephbiii kobopausm (- W, W, 0, W) C S3,
POZL KOMIIOHEHT IPAHHI, KOTOporo me mpesbumaer 1. ycrs f u § — ase dynk-
nmuu Mopca Ha HEM, WMEIOIIWe POBHO IO OTHOW KPUTUYECKON TOYKU BHYTPHU
nero. Hycrs Taxme f(O_W) = g(d_W) = const; u f(O,W) = GO, W) =
conste Ilokaxkem, dro cymecrByer auddeomopdusm s xkobopmausma W, uzo-
TOIHBIN JTOK/IECTBEHHOMY W TOXK/IECTBEHHbBIH Ha ero rpanunax. lis storo mo-
CTATOYHO MOKA3aTh YTO COOTBETCTBYIOIIME KPUTUIECKUM TOYKAM XapPaKTEPU-
CTUYECKUE JTUCKU M30TOMHBI. TakWx KOOODAW3MOB CYIIECTBYET 8 IITYK. 3a-
najuM ux, ykaseisag mapy (O-W,0.W): (0,52),(S2,0),(S?%, S* U S?),(S% U
S2,5%),(S%,T?),(1T?,5%),(T?%,S?UT?),(S?UT?,T?). B nepsom ciydae Xapak-
TEePUCTHYECKAM [TMCKOM SIBJIACTCA MyCTOe MHOXKECTBO (), a BO BTOPOM — Tpex-
Mepubrit auck D3. Jio6ble 1Ba TAKMX IICKA M30TOMHBI. B TpeTheM Caydae Xa-
PaKTEpUCTHYCCKUM JIMCKOM ABJIAeTC AByMepHbIi auck D2, nepecexaromuii S2
BZIOJIb IIPOCTOM 3aMKHYTOH KpuBOii. JI10Obie 1Ba TaKWX AMCKA M30TONHBL. B ger-
BEPTOM CJIy9ae XapaKTEePUCTUIKUIN TUCK MPEJCTABIAET COOOM OTHOMEPHBIN JTUCK

D', nepecexarommit kaxyio u3 komnouent S2 LI S? B onHoit Touke. Jliobbie aBa
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TaKWX JIUCKA TaK¥Ke M3OTOMHBI. B MATOM Cllyuae XapaKTEepPUCTUYECKUM JTHUCKOM
ABJgeTca oaHoMepHbrii auck D', nepecekaromuii cdepy S? B aByx Toukax. Jlro-
Oble JIBA TAKUX TUCKA TAKYKE M30TOMHBL. B mecToMm ciiydae Xapak TepUCTHIeCKIM
JIMCKOM fBJISETCA ABYMepHBIH auck D2, mepecexaromuit Top T2 BIOIL IPOCTOR
damkHyTOit KpuBoit . [lycts D? x St~ [OJIHOTOPUIL, OrpaHUYeHbIll 9TUM TOPOM
u D?x S'NW = (). Xapakrepucrudeckuii quck D? BIOXKEH B JOIOTHEHHN K 3TO-
My mosHotopmio: D? C (S% — D? x S1). EquncTBeHO BO3MOMKHOM, ¢ TOTHOCTBIO
JI0 W30TOMHH, KpUBOil v C T? aBigeTcsa ero mapaJens, TTOCKOIbKY JT06asd Ipy-
rag kpusas B S3 — D? x S! me orpanmuusaer auck. CieqoBaTeIbHO, BCe TaKUe
XapaKTEePUCTUIECKHUE JUCKH TaKKe U30TOMHbI. B ceapbMOM ciiydae XapakTepu-
CTHYUECKIM JIICKOM ABJIZETCA IBYMEPHLIH qucK D?, mepeceKalonmmii oBepXHOCT
TOpa BJOJIH TPOCTON 3aMKHYTO# KPUBO#, TOMOTOITHOH HY/TI0. Bee Takme KpuBble
HA TOPE M30TOIHBI, [OITOMY H30TOIHBI M XapakTepucrudeckue gucku. VU Ha-
KOHEIl, B BOCbMOM CJIy4ae XapaKTePUCTHIECKUM JUCKOM SIBJISE€TCS OJHOMEDPHBII
muck D', mepecekaromuit Kaxayro u3 kommoHenT S? LI T? B omHoif Touke. Bee
TaKWe JUCKU TakKe m30TOMHbI. CTOUT OTMETHUTH, UYTO MPU PACCMOTPEHUU ITUX
BAPUAHTOB Mbl HESIBHO OISATH IOJIb30BAJIUCH YTBEPXKICHHEM O HE3ay3JIEHHOCTH
MMOBEPXHOCTENH yPOBH4.

Taxkum obpazom, mocse npumenenust nuddeomopdusmos k u h MBI MpUMEHS-
em eme Audpdeomopdu3Mbl THIIA S HA KAXKIOM U3 JIEMEHTAPHBIX KOOOPIN3MOB.
Kowmmnosunusa h srux guddeoMopdu3MoB SBISETCST N30TOMHBIM TOXKIECTBY Iud-

deomopduzmonm. [lomyaaem, aro pyukimu [ v g TONOJIOrMIeCKN SKBUBAJEHTHBI.

3ameuanne 2 I'pago. Pynryut poda 0 He umerom eepwur 6aseHMHOCTIU 2,
NOIMOMY MONOAOLUNECKUE KAGCCHE MAKUT PYHKUUT HATOOAMCHA 60 63GUMHO-
00HOZHAYUHOM COOMBEMCMEUL C TMONOAVZUNECKUMU KAGCCAMY Gynruutli obusezo

noaoocenus na S2.
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Topological classification of genus 1 Morse functions on S

We study the question about a topological classification of Morse functions
on the 3-sphere, all critical points of which lie on a different level surfaces. The
classification provides with respect to the group Diffo(S?) x Diff(R) — the group
of orientation-preserving diffeomorphisms of the source and the target. We give
a description of a corresponding oriented graphs (Kronrod-Reeb graphs). It is
shown that these graphs completely classify genus 1 functions. These functions
has a property that the genus of all the components of their level surfaces is not
greater then 1. Moreover, all these graphs can be realized by a genus 1 functions,

thus they can not distinguish a topological type of a more complex functions.



