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Annoranusa

Peun ujier o Takux reoMeTpuuecKuX MHBapUaHTaX, Kak MUHUMAJILHOE YUC/IO0 KPUTUIECKUX
3HAYEHHUI pallnoHAJIbHBIX (DYHKINN Ha aJredpanvecKoil KpuBOil 1 MUHUMAJIbHAS CTEIIeHb
TPAHCIICHICHTHOCTH TIOJId onpejiesienns. V3y4daeTcda BOIPOC O TOM, BCerja Jin PAa3HOCTh
9TUX WHBAPMAHTOB paBHA 3 Jijid KpuBoil pojga g > 0. g KpUBBIX, ONPEIEIEHHBIX HA/T
IoJIeM ajaredpamdecKnx 4dncesi, MOoJ0KUTEIbHBIN oTBeT JaH TeopeMoii besoro. ITomoxn-
TeJIbHBII OTBET Ha IIOCTABJIEHHBIA BOIIPOC JIAH U JIJId HEKOTOPBIX APYIUX CEMENCTB.

Korogesbre cimoBa u dpasbl: ajaredbpandeckas KpuBasi, I10J€ OIPeIeIeHNsI, TeopeMa,
Besoro, mpoekTruBHasi mpsiMasi, CTelleHb TPAHCIEHICHTHOCTH, BETBJIEHHE, KPUTUIECKOE
3HAYCHHE, pAlMOHAIbHAS (DYHKIIAA.
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BBenenue

Teopema Besioro yrBepkaaer, 4TO KOMIJIEKCHAA KOMIIAKTHAS TUIajKas ajredpandeckas
kpuBas X MOKeT ObITH OIpejie/ieHa Ha/l [10JIeM aJIredpanvdecKnX 9uce/l TOra U TOJIHKO
TOIJIa, KOTJIa CYIIeCTBYeT oToOpakeHme X B IPOEKTUBHYIO MPSMYIO, PA3BETBJIEHHOE HE
boJiee, YeM HAJ| TPEMs TOUKAMMU.

[esb ranHOil 3aMETKM — BOBJIEYb 3Ty TEOPEMY B HECKOJILKO OoJjiee TITMPOKUil KOHTEKCT,
a UMEHHO 0OCY/IUTh CBA3b MezKJly MUHUMAJILHOl cTerneHbio TpaHcieneHTHocTH ¢ X)) moist
ompejiesieanst X W MUHUMAJIbHBIM YUCJIOM KpUTHIeCKuX 3HadeHuil 7 (X ) KOHEUHBIX OTO-
6pakenuit u3 X B IPOEKTUBHYIO IpsiMyto. Beraucienne kak (X)), tak u r(X) st un-
JUBUIYaIbHON KpuBOil X MOKeT ObITh BecbMa TPYAHON 3asadeit. OCHOBHBIM BOIIPOCOM,
paccMaTpUBaeMbIM B CTAThe, SIBJISETCS BOIPOC O BEPHOCTHU CJIEYIOIIETO IIPOCTOIO COOT-
HOITIEHUS.

r(X)=tX)+3, (1)

rie pox g(X) > 1. ¢l He 3HAIO HU OJTHOTO KOHTPIPUMEPA K 9TOMY yTBEPIKICHHUIO.

1 HaBapmanTbl ajaredbpamviecKoili KpuBoii

MpbI 3amHTEepecoBaHbl B U3YYEHUHU BIIOJHE KJIACCUIECKUX OOBEKTOB, a MMEHHO KOMILIEK-
CHBIX ajrebpanmvdeckux MHOrooOpasuii. OHAKO HEKOTOPBIE U3 HHTEPECYIONNX HAC MHOT'O-
obpasuil onpejie/IeHbl Hal TOJIAMEI, He IMEIOINMEI ecTecTBeHHOro Biioxkenus B C. Hampu-
Mep, TaKoBa 00Ias KpUBas 3aJIaHHOTO PO/Ia.

Jlng akKypaTHOW pabOThl ¢ UHTEPECHBIMU JIJIT HAC OOBEKTAMU COYTEHO YI0OHBIM Ha-
BeCTH HEOOJIBIION (DOPMAaJII3M.

1.1 Iloasa onpenesienust

Eciu gBHO He oroBopeno mHoe, TO B JaHHOI padoTe IO/ MOJEM IOAPa3yMeBaeTCs TOJIe
HYJIEBOW XapaKTePUCTUKH. AJjirebpandecKuM MHOrooOpasueM OyjieM Ha3bIBATh MOP(MU3M
cxeM p : X — Spec K, e K — niosie, a p npespaiiaer X B aaredpamdeckoe MHOTOOOpas3ue
mag K.

O6BrIHO arebpandeckoe MHOTOOOpasne OymaeT 0003HA9IaThCs OJHUM CHMBOJIOM X, &
stureT "anrebpandeckoe" MoxKeT ObITH OImyIeH. Ecu xodercs siBHO ¢BS3aTh ¢ MHOT000-
pasuem X mojie K win CTpesKy p, TO MBI MOXKEM CKa3aTb, 9YTO K — T0Jie ompejie/ieHust
X, a p Ha3BaTh CTPYKTYPHOU CTPEJTKOI.

[Ton Mmopduzmom muoroobpasuit X — Y OyjieM moHUMATH MOPGMU3M UX CTPYKTYPHBIX
CTPEJIOK, TO €CTh KOMMYTATUBHYIO JMAarpaMMy CXeM

X ! Y
Spec K ! Spec L

rime K u L — cooTBeTCTBYIOIIUE TI0JI OIPEJIe/ICHUsI, a P U ¢ — COOTBETCTBYIOIINE CTPYK-
TypHBIE CTPEJIKU.

OPa6ora BumosHena mpu nogepykke PO®U (rpant 10-01-00551), EPSRC Responsive Mode (rpant
EP/G032556/1).



O6BIIHO TaKoOi MOPMU3M MHOrOOOpa3uit 0603HATAETCS OJJHIM CUMBOJIOM f, & BMECTO
cTpesKu [ yKa3bIBaeTCd COOTBETCTBYIOMUil Mopdusm noJjeit i¢ : L — K.

Kpowme toro, moj anrebpamdeckoil KpuBoii (MM IIPOCTO KPHBOI) II0Pa3yMeBaeTCsI
[IOJTHAS, TJIa/IKas, aOCOJIOTHO HEMPUBOINMas ajareOpanmdecKast KPUBasd.

1.2 T'eomerpmyeckue MHBAPUAHTHI

3/1eCh IPUBOIUTCS OIIPE/IEICHUE TeOMETPUIECKOTO NHBAPUAHTA U BBOJSITCS NHTEPECYIOTINE
HaC reOMeTPUYECKUE MHBAPUAHTHI aIreOpandecKuX KPUBbBIX.

1.2.1. Ilycts V' — HekoTOPBIN Kjace ajaredbpanmdeckux MHOroobpasmii. Byaem roBoputs,
YTO 38J[aH MHBAPUAHT MHOrooOpasmit m3 V', ecjn 3a/1aH0 HEKOTOPOe MHOXKECTBO [ U OTO-
OpakeHune

i VoI, X—iX)el,

IPUHUMAIOIIEE OJTHO U TO JKe 3HAUeHHUE Ha M30MOPMHBIX MHOT00Opa3usx. UubiMu ciioBaMu,
pasenctso [X| = [Y] momkHO Biieus 3a coboit paserctso i(X) = i(Y), rae [X] — xiacc
nsoMoppusma X.

1.2.2. Ilycts X u Y — muoroobpasus. Byaem roBoputh, uro X u Y reomerpuyecku
uzoMopdubl, ecyu cytiectByer nojie C' u Bioxkenus nojeit K — C, L — C' takue, 910

(X @k C] =Y ® (],

rJae pacimpenns 6a3bl cooTBeTCTBYIOT BiaoxkenusMm K u L B C.
['eomeTpudeckn n3oMopdHbIE MHONOOOPa3ns HA3BIBAIOTCA (popMaMu JIpyT JApyTa.

1.2.3. Ilycrb 3ayian waBapuant ¢ : V. — [. Byjaem roBoputhb, 4TO ¢ — Ir€OMETPUYECKU
uaBapuanT, ecan i(X) = i(Y') ansa reomerpuaeckn nomopdubx X u Y.

Hanpumep, poji — reoMeTpuyecknii MHBAPUAHT KPUBOH, a j-MHBapUAHT — M€OMETPHU-
YEeCKNI MHBAPUAHT KPUBOU PO OJWAH.

1.3 WuBapuant t(X)

DTOT MHBAPUAHT OIpeIe/ieH I Bcex MHOrooOpasmii. [Iycrs X — anrebpanmdeckoe MHO-
roobpasue.

1.3.1. Tlosioxxum
t(X) = min tr. deg(K'/Q),

rje
1. X' nupoberaer Bce popmbl MHOTOOOpazus X,
2. K’ — nosie onpejiesienus X',
3. tr.deg(K’/Q) — crenenn TpancenentaocTr mostsa K wan Q.

[Ipsivo w3 onpeseserns BUjiHO, 910 (X)) — reoMeTpuvecKnii MHBAPHAHT.



1.3.2. Hanpuwmep, 1ycTh % — HE3aBUCUMBIN TapaMeTp u F — KOMIIaKTU(MUKAIUSA KPUBOI,

3aJaHHOI ypaBHEeHUEM

y2:x3+1m+1.

Hecmroxkno yBuzers, uro t(EF) = 1.

C apyroit cTopoHBI, ycTh F' — KoMIakTruduKaIUs KPUBOii, 33/ IaHHON ypaBHEHUEM

y2:x3+u.

Hecnoxuo yBugers, aro t(F) = 0.

1.3.3. Bbuio 661 BasKHO MOHATH XapakTep MOBejeHust nuBapuanTta t(X) B cemeiicTBax.
Pacemorpum Takoe cemeiictBo p : X — S, rie, Hapumep, S HEIIPUBOIMMOE MHOI0obpa3ue,
a p — IJIaJKuii MOp(U3M.

BepHho s, aro npu crenmanu3anuu naBapuanT t(X) He MoxeT pactu? NHbIME cioBaMiu,
BEPHO JIH, UTO

HXs) < HX), (2)

rie 1 — obias Touka S, a § — 3aMKHYyTas TOYKA?!

1.4 Wusapuanrt r(X)

DTOT MHBAPHUAHT OIpeeseH id KpubbiX. [Iycts X — anrebpandeckast KpuBasd. [lotoxmm
r(X) =minr(f : X' — PY),

rae X' mpoberaer Bce dopmer X, a f mpoberaer Bce KoHeunble Mopdusmbl 3 X' B P a

r(f) — wmcio xkpuTnaeckux snagennii f. Hampuuep, r(P') = 0.

[Tpsimo u3 onpeesierust BujHO, uTo r(X ) — reomerpudeckuii naBapuant. Kpome toro,
ecam KpuBasi X OIIpe/iesleHa HaJl aaredpandeckn 3aMKHYThIM mojieM K, to (X)) — Munn-
MaJIbHOE YUCJI0 KPUTUIECKUX 3HAYEHUT KOHEUHBIX OTOOparkeHuit X — IP’%(.

2 Csasb t(X) u r(X)

Bnech X — anrebpamdeckas kpusas. Ecim X — dopma P! 1o ¢(X) = 0 u r(X) = 0.
[MosTomy Huzke o ymosraanuio g(X) > 1.

2.1 OcHOBHOI1 Bompoc
Teopema Besoro paBHOCH/IBHA CJIEIYIONIEMY YTBEPKICHUATO
r(X) = 3 Torga, u TosbKo Tor A, Korga t(X) = 0.
B cBoe Bpemsi pasmbiiiienusi HaJl 00ODIEHUSAMU 9TOI TEOPEMbl MPUBEIN aBTOPa K
BOIIPOCY O BEPHOCTH COOTHOIIEHUSI
r(X) =t(X)+3. (3)

Hizke 06CyzKaaeTcst BOIPOC O TOM, MOYKET JIi COOTHOIeHHe (3) ObITb BEpHO st
7060 KpUBOii (MOJI0KUTEILHOrO pojia). $1 He 3HAI0 HU OJJHOIO KOHTPIIPHMEpA K STOMY
YTBEPKICHUIO.



2.2 Heckoabko 3aMedyaHunil

2.2.1. [Ina yob6oit KpuBOii BEpHO HEPABEHCTBO
r(X) > t(X) + 3.

DTO HEPABEHCTBO COOTBETCTBYeT "pocToit" (TO €CTh HEYIMBUTEIBHOMN ) YaCTH TEOPEMBbI
Besoro n jnokasbiBaeTcst TOUHO Tak 2Ke. 371eCh 9TO JOKA3ATEIbCTBO HE TTPUBOIUTCH.

2.2.2. PagenctBo (3) BepHO s Kaxoit kKpusoit X poma g(X) = 1. [eiicrBuresnbHo,
BCAKYIO KPHBYIO POJA OIMH MOYKHO JIBYJIHCTHO PA3BETBUTH HaJ P ¢ BeTBJIEHHEM HAT
4-ma Toukamu. [loyib3ysich 9TUM U HEpaBeHCTUBOM U3 2.2.1, BUIMM, YTO

3<r(X) <4

DTO JIOKA3bIBAET YTBEPIK/ICHUE ¢ YIeTOM TeopeMbl Besoro n nepasencrsa 2.2.1.

2.2.3. Ecsm yrBepxkienne (3) BepHo u uHBapuaHT t(X) IpH ClENUAIH3aIii He MOKET
pactu (cm. 1.3.3), To He mMoxker pactu u 7(X). D10 He BHoONHEe odeBujHO. Hampumep,
eCJIM MMEEeTCsl OJJHOMEPHOE CeMEeHiCTBO KPUBBLIX U oTobpaskenne B P! u3 obmiero cjosi, To
9TO 0TOOparKeHne MOYKET OBITH MPOJIOJIXKEHO U B JII0OOI CleNUaIbHbIN CI0i 38 BBIYETOM
HECKOJILKUX Tovek. Kazasoch Obl, cyzKeHume 3TOro oToOparkeHus Ha CHEIUAIbHBIA CJIO0H
MOKET OBITH PACIIPOCTPAHEHO Ha BECh CIEIMAJIbHBIA cj10ii. IIpu 3TOM TOUKM BeTB/ICHUS B
P! npu crienuaIu3anmm MOIyT TOJMBKO CKIenBaThes. OJHAKO OMpaHIYeHIe 0TOOPaZKeHNs
Ha TPOKOJIOTHIN CHEINUAJbHBIA CI0fi MOYKeT OKa3aThbCs MOCTOSHHBIM, YTO MPEHSATCTBYET
[IPOBEJICHUIO BBIMIEYKA3AHHOIO PACCYKICHUSI.

Takum 06pa3oM, BOIPOCkl 0 HEBO3MOKHOCTU pocta t(X ) u r(X) npu crenuaausamm
OCTAIOTCSA OTKPBITHIMU.

2.3 MWusBapuanrst ¢(X) u r(X) ays obiieit KpuBoOii

lanee cuuraem, uro g > 2.

2.3.1. Ilycte X — ofOmias KpuBas pojia g. DTo 03Ha4YaeT, 9T0 X — CJI0# TaBTOJOINYIECKO
KPUBOIi HaJ1 0011Iell ToUKol rpyboro mpocrpancTsa Moyeil M, KpusbIx poza g. 13secrno,
YTO 9TO IPOCTPAHCTBO HEIIPUBOINUMO.

Takum obpasom,

3g—3, ecimg > 2;
tHX)=dimM, = ¢ 1, eciun g = 1;

0, ecm g = 0.
B obmmem cirygae
t(X) = dim M, = 3g — dim Aut(P') + dim Aut(X).

[Monpobyem Ternepsb onpeenuts r(X).



2.3.2. Ilyctb g — pon X u
g+1
d=|=—7/— 1.

B kauecrBe wacTHOrO Ccitydas perennst npobsembl Bpmig—Herepa nssecrro (cwm. |3,
1. 1, c. 286]), uTo cymecTByer Konednoe orobpazkenue f : X — P! crenenn d. Bosee Toro,
€CJIM ¢ — HEYETHO, TO CYIIECTBYET OJIHONApAMETPUYIECKOe CEMEIICTBO TAKUX OTOOPaKEeHUII.
IIpu sTOM OTOOpazKenus, OTaMYaonecs na aproMopduam P!, canTarorcs oMHAKOBBIMHE.

2.3.3. Ilycrs f : X — P! — orobpaskenne u3 2.3.2, Py, ..., P, € X — Touxku BeTBIeHUs [
uey,...,e, — cooTBeTcTBYyIONMe nHaekchl. Popmyna Pumana—I'ypBuiia mokaspBaer, 4To

n

> (ei—1)=2d+2g—2. (4)

i=1
2.3.4. Ecin g werno, to dopmysia (4) npespamiaercs B paBeHCTBO

n

Z(ei —1)=3g.

i=1
Orcro/1a BBITEKAET, YTO 7, TO €CTh YUCJIO €;, He MPeBOCXOAuT 3g. Takum obpazom,
r(X) <n<3¢g=tX)+3.
C yderom HepaBeHCTBa u3 2.2.1 BUMM, UTO JijIs OOIIeil KPUBO 4eTHOIO pojia
r(X)=tX)+3
U OTBET Ha OCHOBHOIH Bompoc (cM. Hadaso 2.1) moJoXKuTe e .

2.3.5. Eciu g mewerno, To dopmysa (4) mpespariaercs B PABEHCTBO

n

d (e —1)=3g+1.

i=1

Orcrosa, kKak u B 2.3.4, BEITEKAET HEPABEHCTBO
r(X) <3g+1=1t(X)+4, (5)

YUTO HA €JIMHUILY cjaabee YKeraeMoOi OIEeHKN.

O/ 1HaKO B paccMaTpUBAEMOM CJIydae HEUEeTHOTO POJa UMEIOIUICs Pe3yIbTaT 1Mo mMpo-
6aeme Bpung—Herepa (cm. 2.3.2) rapanTupyer CyIecTBOBaHue He OJIHOIO 0TOOPaKeHNs,
a HEeTPHBHAJLHOIO ceMeiicTBa orobpazkenmit f; : X — P! mrs Kaxmoro ms KOTOPBIX
BepHa oreHka (5). [loaToMy MOXKHO HONBITATHCST YTy IIIUTh OMEHKY (5), Ha/IesCh, ITO Ipu
HEKOTOPOM CIIENHAILHOM BBIOOpE ¢ mapa Touek BeTBieHns B P' crientcs.

2.3.6. PaccmorpuM epBbiit cirydail, korga nasapuant (X ) jyist obieit KpuBoit pojia g He
U3BeCTeH, TO ecThb ciydail ¢ = 3. [Toka mbl 3HaeM, ato r(X) = 9 nim 10. Ecin gymats, ato
OTBET HA OCHOBHOI BOIIPOC MOJIOKUTEJIEH, TO JOJZKHO ObITh BEPHBIM paBeHcTBO (X ) = 9.
[TpuBeieM HAOPOCOK JIOKA3ATEIHLCTBA TOTO, YTO 3TO JEHCTBUTENHLHO TAK.



PaccMoTpHM ceMeificTBO Beex I kux KpuBbix crerenn 4 B P?. Kaxkias n3 HEX mMeeT
pox Tpu. PaccmarpuBaemoe ceMeicTBO TaKUX KPUBBIX IO MOJYJIIO JAEHCTBUS TI'PYIIIIHI
Aut(P?) umeer pasmepHOCTb 6, YTO COBHAJACT C PAMEPHOCTBIO HPOCTPAHCTBA, MOJLYJICi
Msj. TloaToMy MOXKHO HAJIEATHLCs, YTO MBI UMEEM JIeJI0 C JIOCTATOYHO OOIIUM CJIydaeM.
Dt0 meiicrBuTenbHo Tak. U3Bectno [4, 5.2, 9T0 KaHOHHYeCKas JIHHEHHAs CHCTEMa HA
KPHBO#l poJjia TPU UH/YIUPYET BJIOKEHHUE TOJa U TOJILKO TOIJIa, KOIjla KPUBas He TUIep-
smnTrdaa. Caer napaMeTpoB IMOKa3bIBaeT, YTO 00Iasd Kpubasd X He TUIepPIJIIAIITHIHA.
[To9TOMYy MOYKHO CUNTATH, 9TO X IUIajKas KpHBas cremenn 4 B P2

Nmeercs xoTst ObI 0HA TOUKa 1teperndba P € X, To ecTh TOUKa, KacaTeabHas B KOTOPOI
MMeeT TOBBIIMIEHHBIN MOPAJIOK Kacanus. /leificTBUTe/IbHO, TOUYKH Teperuba mpecTaBIsiioT
co0Doit TOUKH Tepecedenns X ¢ HyJISIMU reccuana ypaBHeHUsd, 3aatomero X . g KkpuBoi
4-if cTeleHN reccraH MMeeT CTEleHb 8 U ero HyJId 3aBeJIOMO IlepeceKatoTces ¢ X.

[poekrusa uz Toukn P> —{P} — P! ungynupyer orobpazkenne f : X — P crenenn
3. Ecm P Touka meperuba, T0 WHIAEKC BeTBjeHus f B Touke P He menbire 3. OrTcroaa
MOKHO BBIBECTH, ITO UUCJIO0 KPUTUIECKUX To4UeK f He OoJibiie 9.

2.4 Metonnl Besoro

Cityuait o0rreit KpuBoil, pacCCMOTPEHHBIN BBIIIE, U CJIy4ail KPUBOil, OIPeIe/IeHHOM HAJT @,
paccMOTpeHHBI B TeopeMe bestoro, mpe/icTaBasioT co0oii KpaifHue cirydan OBeJIeHNs T10-
ns onpegesienus. MeToibl, ncnosb3yeMble s HaXOXKIAEHUS (DYHKII ¢ MAJIBIM YHCJIOM
KPUTHYECKUX 3HAYEHUI, IBJIAIOTCS YUCTO T€OMETPUIEeCKUMU JIJId 00ITeil KpUBOH M 9UCTO
apudMeTHIeCKIMI JIIa KpuBOil, ompeaenennoit man Q. Bummmo, nys paboTsl ¢ 1po-
U3BOJILHOM KPUBOI HyXKHa KOMOWHAIUS KaK I'€OMETPUYECKUX, TaK U apuPMeTHIeCKUX
npreMoB. ¢l He TpeJicTaB/IAIO, KAK MOIJIa ObI BBIIVIAJAETH Takasg KoMOmHarmd. [losTomy
HAYHEM HCIOJIb30BaTh MeTobl Besoro (em. [1] u [2]) u monpobyeM yBHIeTH IpaHUIBI UX
[IPUMEHUMOCTH.

2.4.1. Tlycte K = Q(t), rae t — coboanblii mapameTp, K — anrebpantdeckoe 3aMBbIKaHIe
K, X — kpuBag, onpenenennas vHaj K, g — pox X. Canraem, aro g > 2. Crenysa Beomy,
HaYHEM C IIPOU3BOJILHOM HEIOCTOSHHON (DYHKITNN

f:X—>IP’}(.

Iycrs S € PYK) — MuoxkecTBo KpuTnieckux snadennii f. Cunraem, uro 00,0,1 € S

1, TAKIM 00pas3oM, i
S ={00,0,1,v1,...,0,}, (v; € K).

Cuavasia Besbrit mogudunupyer f Tak, 9ToObI Bce KPUTUYUECKUE 3HAYCHUS OBLIN Pa-
nmoHaabHBI Hal K. [Ipr 9TOM 9ncio KpuTudecknx 3HAYEHUN MOYKET BBIPACTU. DTOT IIar
0e3 BCAKIX M3MEHEHU MPOXoUT 1 B HaleM ciaydae. [losTomy natee camraeM, 9To

Vi,...,0, € K.

2.4.2. B paccmarpusaemom ciaydae tr.deg K /Q = 1, u Mbl crpeMumcs HajiTu Takyio f,
aro n = 1. Ilpeamosoxkum, 910 HaM yIaa0Ch HAWTH f, A1 KOTOPOi

S ={00,0,1,v1,...,0,,u},



rmeu € K,av, €Qai=1,...,n. Droro 6yner 10CTATOUHO /I PEIICHHs HCXOIHON
3a/a4d, TaK Kak MeTol bejoro mosposisger n36aBUThCs OT JIUITHAX AJIreOpamIHOCTel, He
HapallliBasd 9MCJIO TPaHCIHEHACHTHBIX TOYEK.

Taxum obpazom, pu JrabHedirneir moaudukammm [ MOXKHO He OlacaThCAd BO3MOYKHOI'O
pocTa gmcIa aaredpandecKux KPUTHICCKUX 3HAUEHUI.

2.4.3. IIpu nocrpoennnu Tpebyemoil byHKINT Ha anrebpamdeckoil kpusoit X/Q cuermdu-
K& KPUBOH WCIIOJIb3YeTCsl TOJIBKO JIJIsi TIOCTPOEHUST TTPOU3BOJILHON HEIOCTOSTHHON (DYHK-
nun Ha Heil. Bee mocieryrommue Mo nduKaIME TPOUCXOIAT € MTOMOIILI0 (DYHKINN Ha, P!
[Tonpobyem amajorndubiM 00pa30M JeficTBOBATDL U Jiid X, ONpPEJIE/JeHHON HaJl IIPOu3-
BOJIBHBIM aJireOpanvecKu 3aMKHYTBHIM IojieM [ HyJjieBoii xapakTepucTuku. PaccmoTpum
CTIEJTIYIONIEee YTBEPIKICHHE.

Mycmo S = {uy, ..., Uy}, 20e ui,... u, € P'(L). Tozda cywecmeyem nenocmosn-
noe omobpasicenue f : P} — P}, maxoe wmo mmosicecmso f(R U S) codeporcum ne
borvwe (d + 3)-r mouek, 2de R — mnooicecmeo kpumuueckur movex f, a d — cmenens
mpancyendermmocmu noas Q(uy, . .., Up) Had Q.

MHue Hem3BeCTHBI KOHTPIIPHMEDPLI K 9TOMY YTBepKJeHuo. Ecim 310 yTBepiKeHne
BEPHO, TO OTBET HA OCHOBHOM BOIPOC (CM. (3)) MOJIOKUTEIICH.

2.4.4. Tlonpobyem TpoBEPUTH yTBEPKIeHne n3 2.4.3 B IPOCTEHIIEeM HEU3BECTHOM CJTydae.
A FIMEHHO, PACCMOTPHM 5-Ky ToUek 00, 0, 1, v, u € P! (K). Hasio HaiiTu Takoe HEloCTOsTHHOE
oTobpazkenue f : IP)}—( — IP’}—(, 11st KoToporo obpas muozkecrBa RU {00, 0, 1, v, u} comepxkur
He 6oJtee 4-X ToUeK. 3/1echb R — MHOXKECTBO KpuTudecKux Touek f. Ecim Mbl ymeem perrarhb
9Ty 3aJady, TO OyeM NOBOPUTh, YTO MbI YMeeM CKJIeHnBaTh U U U.

Cuernuam3upyeM 3ajJady elle CujibHee W OyaeM cunTarh, 9rTo v = t. [IpuBemem He-
CKOJIBKO TTPUMEPOB, B KOTOPBIX MbI YMeEM CKJIEMBATH ¢ U U C MOMOIIBIO f. DT MpUMepbI
HaliJIeHbI ¢ IOMOIIBIO JIeTAJILHOIO aHAJIM3a 0TOOParKeHUil BTOPOil CTeleHN.

u f
—t 22
t! (z+271)/2
—t! z—z7t
1—t z(1—2z)
A—t AeQA#1) 2(A—=2)/(A—=1)

B sTux npumepax u noJiydaercs npuMeHeHneM UHBOJIONNN K t. BoT Heckosibko 6oJiee
CJIOZKHBIX ITPAMEPOB.

u f
t(t—1)7" 22)(z —2)?
t(1+1t)t a’?/(z—1—-a)® (a=(1-1t)/(1+1))
2t (1—-1)?/(z—1t)?
t—1 (2—-1)2/(22 —t)?
(t+1)/2 (z—1)/(z —t)?
2t/(t+1) (z—1)/(z — t)?
(2t —1)/t (z=1)2/(z—2t+1)?



OrMernm, 9TO eCc/i MbI yMeeM CKJIenBaTh t u ¢(t), rae ¢ — aBroMopdusmM P! maz Q,
TO MBI yMeEeM CKJIeuBaTh u t ¢ ¢~ 1(t). JleficTBUTEIbHO, MBI IPOCTO MOXKeT B3ATh ¢(t) B
KadecTBe HE3aBUCUMOI'O ITapaMeTpa U I1epeoOO3HauNTh ero TeM ke cuMBojioM t. [Tosromy,
yMesi cKjaenmBaTh t m t — 1, Mbl ymeeM ckJenBaTb t u t + 1. AHaJOrMIHO, MBI yMeeM
CKJIeMBATh t 1 /2 U T. 1.

2.4.5. Komnosunnu ckiieek. [Ipejmnosioxkum, aro Mbl ymeeM ckienBath t u ¢(t). Pac-
cyorpum dynxmuo f : P — Pk, mna koropoit f(T) = {00,0,1,u}, rae T' cocrour
u3 Touek 0o, 0, 1, ¢, p(t) u Bcex kpurnveckux tovyek f. Torma Mbl MOXKeM CKIEUTH ¢ C
npoobpazom f~rp(u). Do memaer kommosunusa g f, rae g ckiaeusaer u u o(u).

Hampumep, nokazkem, KaK MOXKHO CKJIEUTH t 1

2t — 2t + 1
p )

DTOT IpUMEP UHTEPECEH TeM, UTO B HPEIBLIYIIIX MPUMEPaX MBI YMEJIU CKJICHBATD {
TOJIBKO C €ro obpasaMu Ipu aBroMopdu3Max Pg .

ycrs f = (1—6)*/(2—t)? mu = f(0) = (1—t)?/t. Jlerko BuseTh, 9TO f CKJIEUBAET t 1
2t. Tak KaKk MBI y7Ke yMeeM CKJICHBATH U U 1/u, TO MBI YMEEM CKJICHBATH U t C TPOOOPA30M
f7H1/u). Omun w3 nBYX MPoOoGPa30B Kak pas u pasen (2t2 — 2t + 1) /t.

3 3akJirroueHue

[Ipex e Bcero orMeTuM mpocTeilinme HepellieHHbIe CIydan PAaCCMOTPEHHBIX 1pobiem. [l
ob1Iieit KPUBOii TIEPBBIN HEM3BECTHBIN ciaydail g = 5. B srom ciayuae ¢(X) = 12, a r(X) <
16. Tpebyercst nposeputhb, uro Ha camoMm jeje r(X) < 15. [lyist crenuajbHbIX KPUBBIX
HepBble Hem3BeCcTHBIE ciydan cBa3anbl ¢ ¢ = 2 u t(X) = 1 wm t(X) = 2. B Boupoce mpo
CKJIEiKy Tapbl ajrebpandecKn 3aBHCHMbIX HapaMeTpoB (cM. 2.4.4) ObLI0 ObI HHTEPECHO
paszobpaThed co caydaeM t u t2.

B namnoit pabore MbI UMeJH JEJI0 UCKTIOUATEIHHO € MOJIIMU HYJIEBOI XapaKTePUCTH-
ku. B Heny/eBoit xapakTepucTrKe OCHOBHO BOIIPOC TpedyeT MOAuMUKAIINNA. DTO CBABAHO
C TeM, YTO B TOJIOXKUTETHHON XapaKTEePUCTUKE KarKash KPUBasl, HE3ABUCUMO OT CTEIIeHU
TPAHCIEHIEHTHOCTH T0JIs OIIPEJIeICHNsI, MOXKEeT ObITh pa3BeTBJIEHA BCEIO HAJT OJHON TOY-
KOIi TipoekTuBHON mpsimoii (eM. [5]). Bosmoxknas Mogudukanus Bompoca COCTOUT B TOM,
9TOOBI U3YUYATh PaIMOHAJIbHBIE (DYHKIUU O3 JTUKOrO0 BETBJICHUS.

OTmeruM HAKOHEI[, YTO MpHu 0OCYKIeHUH OCHOBHOrO Bompoca (cm. 2.1) B UHcruTy-
te M. [lnanka B 1992 rogy M. Konresnd oTMeTus, 4TO MOJIOXKUTEIHHBIR OTBET J1aJ1 ObI
HEKOTOPOE OIMCAHWE IUKJIOB Ha MHOIOOOpa3WK MOJIy/Ieil aaredpaniecKux KPUBBIX.
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