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B Tosie (PYHKOUNA THUOEPIIUIMIITUIECKON KPUBOM

y2 = f(x), IBISIOTCS KBa3uliepuonuyeckumu. B atoit
CUTYyallMU JOCTAaTOYHO €CTECTBEHHO MOCTAaBUTh Cle-
IYIOIIMI BOIIPOC: MPU KaKUX YCJIOBUSIX MHOXKECTBO
KBa3UMNEPUOINICCKIX HMPPAlMOHAIBHOCTEl TaKOTO
BUJA SIBJISIETCSI KOHEYHBIM. B cBOIO ouepenpb, uccie-
JIOBaHME IOAOOHOro Kjlacca MppalMOHaJIbHOCTEN
TECHO CBSI3aHO C 0000IIEHHBIMU IKOOMEBBIMHA MHO-
rooopa3usiMi. DTO MOHSTUE BIIEPBbIC OLLIO OIpeIe-
JieHo B Tpynax Posennuxra [5], B KauecTBe 0000111e-
HHUS STKOOMEBBIX MHOToOo0Opa3mii Ha Ciaydail 0COOBIX
KpuBbIx. Kak ObUI0 HAMM 3aME4EHO, BOIIPOC O KO-
HEYHOCTU KBa3UIIEPUOANYECKUX HpPpaLlMOHATIbHO-

crei Buma o) x)/ f(x) cBsI3aH ¢ BOIIPOCOM O KOHEYHO-
CTHU MHOKECTBa 0000IIEHHBIX TKOOMAHOB, IIJISI KOTO-
pBIX (PUKCUPOBAHHBII AMBU30D, MPEICTaBISIONINI
KJ1acC KpydeHHUsI B sIKOOMaHe, TaKKe MNpPeICTaBiseT
KJ1acC Kpy4eHHs B 0000IIEeHHOM SIKOOUaHe.

Lexs HacTOSIIIEN paOOTHI — BBIICHUTD, IJTS KAKNX
DIAAKUX KPUBBIX M NPU KAKUX YCIIOBUSX SIBISICTCS
KOHEYHBIM MHOXECTBO OOOOIIEHHBIX SIKOOMAHOB,
JUIST KOTOPBIX (PMKCUPOBAaHHBINA TUBU30D, MPEICTaB-
JISTIONIUI KJIacC KPY4YeHMsI Ha OOBIYHOM SIKOOMaHE,
TaKXKe OCTaeTCsI KJIacCOM KpydeHMsI B 0000IIEHHOM
SIKoOMaHe.
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ITycth € — MpoeKTUBHAS KpUBas HaJ MoJieM k Xa-

paKTepUCTUKH HYIIb, a T : ‘6 — 6 — ee HOpMaIM3a-
uus. [TpeamnonoxuM, 4To Ha KPUBOIi € eCcTh XOTSI ObI
oIHa Heocobas Touka cteneHu 1. 3apukcupyem iro-
Oy10 3 TAaKKMX TOYEK M 0003HAYUM €€ Uepe3 oo, a TaK-

-1
K€ DTUM K€ CUMBOJIOM OO0O3HAaUYUM TOYKY T (o°)

kpuBoii €. Crenyiomiye KpuBbie €, =%6\oo, 560 = 56\00
SBIISTIOTCS apPUHHBIMU.

IMon nuBuzopom D = anil Ha 560 MBI TIOHHMA-
eM (QOpMalbHYIO KOHEYHYIO JIMHEIHYI0O KOMOWHAa-
LMIO TIPOCTHIX MAEATOB &) KOJblA PETrYISPHBIX
byHKIIMIT k[<~60] Ha adpuHHOI KpUBOI <~60. Hocu-
Teab AuBM30pa D, T.e. MHOXECTBO BXOOSALIUX B D

uneasoB o0o3HauuM yepe3d SuppD. Crenenb D
OTIpeeNTUM KaK

deg D = ng dim, k[%,]/L.

HammomMmuuM koHcTpykumio PoseHnuxta 00600-
MIEHHBIX STKOOMAHOB 0COOBIX KPUBBIX B TEPMUHOJIO-
rnu u3 MmoHorpaduu Ceppa [7].

TMepeiineM K are6pandyeckoMy 3aMKaHMIO k TIO-
Js k. TTycTh 111 — HEKOTOPbI Habop 3DHEKTUBHBIX

OUBU30DPOB {S),...,S,} KpuBoil € c Hemepecekalom-
MMCSI HOCUTEISIMU
§=>YmQ,, i=1...1 (1)
J

e £, — MpocThbie Maealbl KOJblia k[%€,], nexamue
-1

HaJl OpOCThIMM ueamamu ), = ¥ (£);) Kombua

k| [€,]. st Kaxkmoro § HOCUTENb S; COBMAagaeT C MHO-

KeCTBOM T0* (L)), @ KPAaTHOCTU mg  COOTBETCTBYIOT
~y
WHAEKCaM BETBJCHUS MPU Pa3IOXEHUU Uaeana

Q6] = [ 27
J

B KOHEYHOM pACIIMPEHUM KOJEL] E[C@O]D E[‘GO]
(cM. [8]). Takoit HaGop 1M MBI HA30BEM MOMYJIEM,
CTEeTIEHbIO 111 HAa30BEM CYMMYy CcTeleHeil IuBU30-

poB S Iz Hocurenem m HazoBeM 00beTUHEHNE HOCU -
TeJIei S, pacCMaTpPUBAEMbIX KaK JUBU30DbI HAJl k.
Omnpenenenne 1. bydem ecoeopums, umo payuoHanb-

Has QyHKyUs o, € k(<~€) obnradaem modynem M, ecau
05 Kaxcdoeo i cyujecmeyem HeHyAe8as KOHCMAHMA
Cs € k (3asucawas om o), makas, umo oas 6cex j 6bi-
NOAHEeHbl CPABHEHUS

V[/'(a - CS,.) = my (2)

HamomuuMm, 4yto mpu paciuupenuu lamya l?[%o]

Han k[€,], moryyeHHOTO TIepexXoIoM K airedpande-
CKOMY 3aMbIKaHWIO 0a30BOro TMoJis, ISl TMPOCTOTO

NOKJIAIbI POCCUMCKOMN AKAJJEMUU HAVK. MATEMATUKA, MH®OPMATHKA, TTPOLIECCHI YITPABJEHMUS

uneana O C k[@,] umeem Qk[€]=LQ¢...Q°, rme
e = 1B ciyuae chark = 0.

Omnpenenenne 2. /lnsa areebpautecku He3aMKHYMO20
noas k 6ydem eoeopumo, 4umo mModyab m onpedeseH Hao
noaem k, ecau mHodycecmeo oususopos S,,...,S, onpe-
deaerno Haod noasem k. Pmo oznauaem, umo epynna la-
ava G = Gal(k /k) deiicmeyem na mHodcecmee Ougu3o-
poe §,.

Onpenenenue 3. Jusuzopor D ~, E nazviearomca
AUHEHHO IKBUBANEHMHbLIMU HNO MOOYAIO M, ecau
D = FE + (o) das dueuzopa (0.) HeKomopoii payuoHaAb-

HOlUl pyHKYUU OL € k(gé), obaaoaroweit modynem 1.

Ilycts Div?n((@) — TpyIna AuBu30poB crereHu 0 ¢

HOCHUTEJIEM BHE MOLLyJ st 11, a Prin , (‘6) rpynna nuBu-
30pOB HYJICH-TIOJIIOCOB PAallMOHAIBHBIX (DYHKIIWIA,
o01agarolIX MOAyJIeM 1.

Honoxum J,,(k)=Div\, (@) (k)/Prin,, (@) (k). Kax
MoKa3aHo B [7], aTa rpymnra siBjisieTcsl rpyIou k-To-
Yyek anredpandyeckoil rpymisl J,,, KoTopasl Ha3bIBa-
€TCs1 0000UieHHbIM SKOOUAHOM, ACCOLIMMPOBAHHBIM C MO-
nynem m. Ecom D e Divgl(g@)(k) — HEKOTOPBIN Tpen-
cTaBUTENb Ki1acca U3 J,,(k), TO €ro MOXHO BJIOXKWUTH B

TPYIITY Divo((@)(lz ) Bcex TMBU30POB crereHu () 1 3aTeM

oroGpasuth B sikoouaH J (k ) = Div’(6) (k )/Prin(®) (k).
HaHOMHI/IM, 4YTO 3TO 0T06pa}KCHI/IC CIOPBEKTHUBHO "N
oIpeleNeHO Ham K B CUIY CIEAYIOIIEro MpeaIoxkKe-
HHUA.

Ilpennoxenue 1. 100020

iz

D, e Div(€)(k) Hailidemcs auHeilHO 3IK6uUBANEHMHDbLI

dusu3zopa

odusuzop D, = D, +(0) € Div(%)(k), Hocumenb KOmo-
D020 He nepecekaemcs ¢ Hocumenem M.

CornacHo nipeayioxenuo 1 mis knacea [ Dy e J(k),
MPENCTaBIEHHOTO IMBU30pOM D, € DiVO(k), Halimer-

cqa gususop D, e Div?n, JIMHETHO 3KBUBAJICHTHBIN
nusBusopy D,. Hususzop D, TpencTaBiseT Kiacc
[D,],, € J,; BCeX IUBU30POB JIMHEWHO 3KBUBAJICHT-
HBIX IO MOIYJI0 N OuBU30py D,. DTO 3aMeuyaHUe

MO3BOJISIET KOPPEKTHO 0TOOpa3uth J (k) B J,,, (k). Tem
caMbIM, UMEET MECTO TOUYHAsI MOCIEA0BATEIbHOCTD:

0—->A,>Jy—>J >0

Kak nokasano B [7], rpymnna J,, siBisieTcs aiareo-
paunyeckoii, a rpymnmna A, SBIsIETCS CBSI3HOI KOMMY-
TATUBHOW JIMHEHON aJireOpandyecKoil TpyIlioi,
uzomopdHoii G x G Han k .

3acdukcupyeM nuBuzop D € Divo(k), W MIPENIoao-
>KMM, 4TO ero kiacc [ D] uMeet nmopsimok N B rpyrire J.
B cBs13u ¢ 3amauaMu 0 pa3ioKeHUU KBaAPATUIHBIX Up-
pallMOHAILHOCTEM B (PYHKIIUOHAJIBHYIO HETIPEPhIB-
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68 ITJJATOHOB u 1p.

HYIO Ipo0Ob BO3HUKAET €CTECTBEHHAs 3a7a4ya ONuca-
HUSI MOIyJIeil M HaA ToJieM K, JJIsT KOTOPBIX KJacc

Kpy4yeHus [D] mogHuMaercs 1o Kiacca [D],, KoHeu-

HOTO 1opsaka B J,,. OTIeIbHbII MHTEPEC UMEET BO-
MIPOC O KOHEYHOCTU MHOXECTBA HOCUTEJIEH 111 C yKa-
3aHHBIM CBOMCTBOM.

Teopema 1. [lycmbv k — none xapaxkmepucmuku
uyaw. Ilyems D € Div’ (@) (k) — oususop, npedcmasas-
rouuii kaace [ D] koneuroeo nopsoka N 6 J. Qukcupy-

em arboe yeasoe M > N . Toeda cnpagedaueswl caredyro-
wue ymeepucoenus..

1. Muosxcecmeo modyaeit Wt Had nosem k makxux,

umo Kaacc ousuzopa D umeem 6 epynne J, KoHeuHblll
nopsodok, oepanuuernwviii M , 6eckoneuHo.

2. Muoscecmeo modyneii M Hao nosem k makux,
umo ece @xodaujue 6 1 nNpocmole OUBU3OPLL UMEIOM
KpamHocmb cmpoeo 6oavwe 1, a kaacc ousuzopa D
umeem ¢ epynne J  KOHeuHblil NOPAOOK, 02PAHUHEHHDbLI
M , KoHeuno.

3. Muoocecmeo modyaeii 111, cocmosuux u3 00H020

aghgpexmugroeo dususopa S € Div(€)(k), u makux,
umo J,, codepicum HempuUGUANbHYI0 YHUNOMEHMHYIO
Komnonenmy, a kaacc dususopa D umeem ¢ epynne J

KOHeuHblll Nnopsdok, oepanuyeHuvlil uuciom M,
KOHEUHO.

Hoxazamenvcmeo. Jokazameavcmeo nyHkma 1.

ITycte nuBuzop D e Divo(%)(k) UMeeT KOHEYHBINA
nopsinok N B J. Torma HaiimeTrcs panuMoOHalabHas

GYyHKLIUS O, € k(<~6), Takasi 4yto (o) = ND.

¢t 1
OnpenenuM otoOpaxeHue T, : € — P nocpen-
. !
CTBOM palMOHaIbHOM byHKIMU o, Tae / € N, a uMeH-
HO Ui TOYeK P € 6, OTIMYHBIX OT ITOJIIOCOB, IIOJIOKUM

T,(P) = (OCI(P) : 1). D10 OTOOpaXKEeHNE eMUHCTBEHHBIM
006pa3oM MPOIOIKAETCS Ha TTOJTIOCA O, , KOTOPBIE B CBOIO
odepenb, otobpaxkatorcd B (1 : 0). 3ameTuM, 4TO I

1 1 -1
ce A" c P mpoobpas T, (c) 3anaeTcs INIaBHBIM Kea-

1
JIoM T}(Z — ¢), TIe Z — KoopauHatHast yHKIms Ha A .
PaCKﬂaﬂbIBaﬂ 9TOT Uac€all B IPOMU3BCACHNE ITPOCTHIX,
MOJIy4YaeM:

Tz — O[] = (0 — )k[%,] =
=By B,

O6o03HaunM 4yepe3 Ram(0) MHOXECTBO TOYEK

3)

BeTBJIEHUsI P € € 0TOGpaXeHN O, T.e. TaKuX {3 , IS
KoTophix () # 1. Kak uzBectHo (cM. [8]), mmeanst
’ e.(c)-1

B.(c)’ nensaT nuddepeHTy oToOpaxkeHUsI O, YTO
BJIcUeT KOHEYHOCTb MHOXecTBa Ram(o). Yepes
Ram(c)° 0603HaUYMM MHOXECTBO TOUEK BETBJICHUS

Pec® oToOpaxkeHus o, Takux, 4To o P) # 0.

JOKJIAJIbI POCCUMCKOW AKAJEMUU HAVK. MATEMATUKA, UH®OPMATHUKA, TTPOLIECCHI YITPABJIEHMUS

OtolOpaxeHue T, SIBJISIETCS KOMIO3ULUEH O0TOO-
o !
paxeHuil T, u (z:1) = (7 :1). 3aMeTUM, 4TO TOUKH

!
BETBJIEHUSI OTOOpakeHUs 7' HAXOAATCS TOJbKO B HY-
Jie 1 OECKOHEYHOCTH, a UHJEKC BETBJIEHUS TTPU KOM-
MO3ULIMU OTOOpaxkeHU (cM. [8]) MyIbTUIIMKATU-

BeH. Otcroma cienyer, 4To IS OTOOpaXeHUs T,,
MHOXECTBO TOYEK BETBIEHUSI Ha 6, OTIIMYHBIX OT
MHOXECTBa HYJIEH-TIOJ0COB AUuBU30pa D, coBnaaa-
10T ¢ Ram(0)° ¢ yyeToM KpaTHOCTH.

bynem paccmarpuBaTh MOIYJIM 111 C HOCUTEJIEM,
He nepeceKamllM HOCUTENIb AuBH30pa [, Takue,
yTo Knacc D B rpynmne J,, umeer nopsanok M = IN.

!

151 5TOro He0OX0MMMO, UTOOBI (PYHKIIMS OF C AUBU-
30pOM HyJjei-nojocoB MD obnanana MoayJieM 1.

CpaBHuBas yciaoBus (2) u (3), MBI BUIUM, YTO 3TO
PaBHOCWJIBLHO IBYM YCIOBUSIM: 00pa3 KaXIOro MHO-

2KeCTBa \§; OTHOCUTEIBHO T; COBIIAAET C OAHOM U3 TO-
1,7 1,7

uek ¢; € A'(k) € P(k), tie ¢; = cg ; mobast U3 TOUEK

2 ;, BXoAIIAs B MOIY/Ib M, I0JKHA HAUTUCH Cpeu

7 -1
k -TOUYEK COCTaBJSIOIIMX Npoobpas T, (¢;), IpUYEM
U1l KpaTHOCTU BXOXIEHUS e(c;) TPOCTOro mueaa

£, B cnoii 7,'(c;) BBITIOTHSETCS HEPABEHCTBO
e(c;) = my;. Eciiv 370 yciioBre BBITIOIHEHO, TO MbI Oy~
JIeM TOBOPUTD, 4TO JJISI MOZYJISL 111 KOMIIOHEHTA S; s1e-
Jrcum 6 cxemnom npoobpase T, (c;).

YcinoBrue NHBAPMAHTHOCTH HOCUTEJSI 111 OTHOCH-
TEJIBbHO [L@ﬁCTBI/Iﬂ I'pYIIITbI Fanya G JOCTUraeTCs TEM,
4TO, IOMUMO §;, CPEAM OCTATbHBIX §; B Habope m
TPUCYTCTBYIOT Bce TMBU30PHI U3 ['airya opOUTEI MHO-
JKECTBa §; ¢ TEMU Xe KPaTHOCTSIMH, a TAaKXe TeM, YTO
JIWBU30D S; TOJKEH OBITh MTHBAPUAHTEH OTHOCHUTENb-

HO cTabuIm3aTopa G, TOYKH ¢; € Al(%) B rpynne G .

IMocnennee ycnoBue Ha HaGop {S,}, O4YEBUIHO,
BBIITOJIHAETCA, HAIIPUMED, €CIM KaXXIbli AUBU30D .S,
TepexoauT B cedsl mpu aeiicTBuu Tpynnsl [anya, a
TOYKA ¢; € Al onpeneieHa Hax 6a30BBIM ITToeM k. B
YAaCTHOCTH, S; MOXHO IOJOXHWUTh PABHBIM BCEMY

-1
cJ1010 oTOOpaxeHus T, (P), Ipy 3TOM BCce KPaTHOCTU
my; JUTSE MOIYJISt 11T MBI MOXEM TTOJIOXKUTH PABHBIMH 1.

1
HOCKOJ'ILKy MHOXeCTBO Touek [P , OIIPEACICHHDBIX

Haz k u He nonagaroiux B T,(Supp D), 6eCKOHEUHO,
TO U MHOXECTBO IMBM30POB, KOTOPHIE MOTYT BXO-

JUATb HOCUTEJIb M B KAYECTBE AMBU30pa .5; 06CKOHEY-
HO€ YMCJIO. DTO MOKa3bIBAET IYHKT |1 TeopeMsl 1.

Joxazamenscmeo nynkma 2. TlockonbKy T7(z) =
= o/, To, KaK OBUIO yKa3aHO paHee, M3 YCIOBUS

Vg, (Oc[ —¢) = 2 cnenyer e;(c) = 2, T.e. unean ¥, pas-
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BETBJIEH IJIs1 oTOOpaxeHus T,. Kak ObUIO yKa3aHo,
TaKMX HIIEeajJOB KOHEYHOE YMCJIO (OHO OrpaHMYEHO
MHOXECTBOM WJI€aJIOB, BXOISIIMX B pa3IoKeHUE

InddepeHTsl OTOOpaKeHUs1 T;), OTKyda CJEeNyeT
IYHKT 2 TEOpeMHI 1.

Jlokazameabcmeo nynkma 3 WCHOJB3YET SIBHOE
OoInucaHue rpymnIsl A, 1 aHAJIOTUYHO pa300paHHBIM
BBILIIE.

IIpencraBum nuBusop D B Buae pazHoctu £, — E_
IBYX 9P EeKTUBHBIX ITMBU3OPOB C HE MepeceKaroIIm-
MUcst HocuteassMmu. Ilomoxum degi(D) = deg(E,).
Ecnu nuBuzop D uMeeT CTeNeHb HyJlb, B YaCTHOCTH,
KOIJa IIpeaCTaBisieT Kiace KpydeHus, To degt(D) =
= deg (D).

Teopema 2. Ilycms D, D, € Div’(®) (k) — dea du-
susopa, umerowue nopsioku N, e J, u cmenenu

1]

K, = deg'(D,). Tozda uucao modyaeii M, 015t KOMOPbIX
Kaxcooiii  oueusop D, umeem KOHeuHbili NOPAOOK
M, =[N, e epynne J,, KOHe4HO npu ycaoeuu, 4mo

MK, u M,K, é3aumro npocmbi.

Jloka3zaTeabCTBO 3TOIN TEOPEMBI UCHONL3YET CXO-
KU UAEHU C T0KAa3aTeIbCTBOM TEOPEMEI 3, HAGPOCOK
KOTOPOTO MBI IIPUBEIEM.

Teopema 3. [Tycmob 6 — enadkas npoekmuenas Kpu-
6as Had nonem aneebpauyecKux uucea k cmeneHu n
Hao Q. Ilycms w: 6 — Y — k-mopduszm npocmoii
cmenenu p Ha HeKomopyio enadKy NPOEKMUBHYIO KpU-

. 0,67
eyio Y. 3apurcupyem D € Div (6)(k) — dususop ko-
Heunoeo nopsioka N e J(6), makoii, umo D He seasiem-
cs cxeMHbiM npoobpazom ousuzopa Ha Y . Paccmompum
modyae M ={S,,...,S,}, onpedenennviii Hao k, u ma-
KOU, 4mo Hocumenb Kaxcoo2o S; NOAHOCMbI0 co0ep-

_1 -_
acumest 6 Hekomopom croe T (y;) o y; € Y(k). To-

2da oas ab6oi KoHcmaumol d uucao modyaeil 1M, co
cmeneHbvlo oepanuverHol d u makux, ymo D aeasemcs

Kaaccom KoHeuHoeo nopsadka 6 J , (6), koneuHo.

oxazamenvcmeo. IlycTb 0. — palldOHaIbHAs
¢yHKIIMS ¢ IMBU3OPOM HyJeli-noitocoB (o) = ND.
B noxaszartenbcTBe TeopeMbl 1 OBIIIO OTMEUEHO, UTO
JUTSI TOAHSTUS AMBU30pa D A0 Kilacca KOHEYHOTO Mo-

psinka M = [N B J,,(¢) Heo6XoaMMO, YTOOBI Kaxaast
KOMITOHEHTa §; MOAyJsi m, MOJHOCTBIO COMEepXKa-

Jlach B T]l(cj) 1 otoGpaxenus T, : 6 — P', onpe-

I
nensgemoro kak (o : 1). Ilo ycioButo TeopemMbl KOM-
MOHEHTHI .§; MOTHOCTBIO JIEKAT B CJIOSIX OTOOpaxe-
HUSI U, @ BHAUUT KaXIbIii IMBU30D §; TOJIKEH JIeXKaTh

B IIepecedyeHUU IIpooOpa3oB T,_l(cj)mn_l(yj), rae

1 1
c;e A cP,ay; e Y. PaccmaTtpuBas oToOpaxeHue
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¢/ 1
F,=(1,,m): € > P XY, MBbl BUIUM, 4TO ITO YCJIO-
BUE DABHOCUJIBHO TOMY, YTO Kaxmoe S, JIOJDKHO

-1
Jaexarb B mpoobpase F; (c;,y;). Orobpakenue F
MPOMYyCKAaeTCs Yepe3 HOpMAJIM3alluio CBOEro oOpasa

v:€ - F(€)), Tte.
F 1@ — €, takoe, uto F, =\yoF. Wcrnomb3ys
dopMynBl OJIsT CTENEHMW OTOOpaKeHUsI, HECJIOXHO

oKa3aTh, 4To 1160 T = F;, 6o mopdusm F, 6upa-
LIMOHAJICH.

CYIIECTBYeT OTOOpaxkeHUe

B nepBoM ciyuyae T, = Ppoyeo F (toe Py — TPO-
exupst Ha P') mporyckaetcst gepes . OTKyIa IMBH30D
IND = (oc[), KOTOPBIIA IBJISIETCSI CXeMHBIM ITPOOOpa30oM

1
muBu3opa (0) — (o) Ha [P oTHOCUTENIFHO OTOOpake-
HUS T;, MOXET OBITh MTOJIYYEH KaK MPoodpa3 OTHOCU-

TEJILHO OTOOpaXKeHUsI 7T AMBU30pa ”"cfl 0) - '"C]l (e0) cHO-
cUTeNieEM, JiexamM B T(Supp D) < Y. Yto npoTuBo-
PEYUT YCIIOBUIO TEOPEMBI.

Bo BTOpOM ciiyuae € = €, a F, = ft coBnanaer ¢
HoOpManu3aluei oopasa. Tem cambiM, F; uMeeT TUllIb
KOHEUYHOE YMCJIO CJI0€B, CTEIEHb KOTOPBIX CTPOTO
6onbie 1. st ukcupoBaHHOTO /, HOCUTENb KaxK-
TO KOMITOHEHTHI §; NOJIKEH JIEXATh B CIIOSAX OTOO-
paxeHus F, crenieHu Gosbuie 1, a TAKUX CIIOEB KO-
HeyHoe 4mciio. YToObl mokKa3aTh KOHEYHOCTh MHO-
2KeCTBa MOIYJEH 11T, CTEIIEHb KOTOPBIX OrpaHMYeHa
d, OCTajoch JIMIIb YCTAHOBUTb OrPaHUYEHHOCTh
yuciia [. DTo HECJIOXHO cAeiiaTh 00 ¢ MOMOIIBIO
aHanmM3a OeiicTBUs Tpynnbl [agya Ha ciosx oToopa-
>KEHMUH T;, TMOO C TOMOILBIO aHAJIN3a K-TOYEeK KOHEY -
HOTO Topsinka rpynnbl A,,. MBI OIyCTUM [IOKa3a-
TEJIbCTBO, TTOCKOJIBKY OHO JOCTATOYHO IJIMHHOE.

M3 TeopeMbI 3 MOXXHO BBIBECTH CIeACTBUS 1 11 2.

Cneacreue 1. Ilycmo € — 2UNEPINIUNMULECKAs]
Kpueas Hao nosem aneebpauueckux yucen k. Paccmom-
pum mooyae m ={8,,...,S,}, onpedenennviii Had k u
MaKou, 4mo HOCUMensb Kaxcooeo S; UHEAPUAHMEH O~
HOCUMEAbHO 2UNEPINNUNMUYECKOL UHBOAOUUU 1 U CO-

cmoum u3 08yx mouek , onpedeseHubix Hao k . 3agurcu-

pvem D e Div'(@)(k) — dususop, npedcmasasroujuil
Kaacc koneuHoeo nopsoka N 6 J makoit, umo D # 1D.
Toeda 05 ar0boli koHcmaumut d uucao modyaeil M, co
CmeneHvlo, 02panu1entoll d , u makux, umo D sersem-
CAl KAACCOM KOHEUHO020 NopAoKa 6 J ,, KOHeuHo.

ComnacHo pesyabraty IlIMutna [4], kBasuiepuo-
JTUYHOCTb KBaIPpaTUUHBIX UPPALIMOHAJIBHOCTEN B TU-
MEPIUITUNTUYECKUX (DYHIIMOHATBHBIX TIOJSIX CBO-
JIUTCS K YCJIOBUIO Ha MX AUCKPUMUHAHT. DTO TIOM-
YEepKUBAET BaXXHOCTb CJIEIYIOIIETO CAENCTBUSI.
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Cnencrsue 2. Ilycmb k — none aseebpauueckux uu-
cen, £ = k(x)(\ f) — eunepansunmuueckoe nose u b —
Hekomopas noaoxcumenvHas nocmosuuas. Ilycmos M =
= M(b) — mHoxucecmeo mHozounrenoé d € klx| co cmap-

wum Kosgppuyuenmom 1 euda d = o f, e k[x],
deg o < b, makux, umo snemermot noas £ ¢ ouckpu-
munanmom d € M obaadarom keazunepuoouuecKum
PA310%CeHUEM 8 HENpepbleHY Opodb, NOCMPOCHHYIO &
none k((1/x)). Toeda muoncecmeo M koueuHo.

Chenywoimuii mpuMep SIBISIETCSI YacTbiO HallleTo
pesyJibTaTa, KOTOPbIii Mbl 3[€Ch HE TMPUBOAUM, 0O
ONMUCAHUU KBa3UIMEPUOIUYECKUX HMPPALIMOHATIBHO-
cTeli Buma o x)4/ f(x), c momysem crerneHu deg® = 2
udeg f = 4.

Ipumep 1. Paccmompum k = Q(a) u
4
o(x) = x(x —a),

f@) =x"—a'x" =,
rae a € Q* — mapamerp. Torma s 11000 KBagpa-
TUYHOI MPPALMOHAIBHOCTU O € k(x)(\/? ) ¢ nouc-

2
KPUMMHAHTOM d = " f HempepbiBHas ApoOb, Mo-
cTpoeHHas B nosie k((1/x)), KkBazumnepuoauyeckas.
ITycTth 00, HampuMep, SIBASIETCSI KOpPHEM YpaBHEHUSI

o' (x)Z° - f(x) = 0.
Torma o UMeeT KBa3sUIEPUOAMUIECKOE Pa3IoxKe-
HY€ B HeNpepbIBHYIO Ipoob B mtoJie k((1/x)):

Jreo |,
)

1y x
2 a

—1/4
2 x5 4x x _4x

a2 a o o at a a a

JlanHa KBasumepuoda paBHa 5, IIMHA Teprona
paBHa 10, koaddunreHT KBazunepuoaa paBeH —1/4.
CrenieHb pyHIAMEHTAIBHON €IMHUIILI paBHa 2.

NCTOYHUK OPMMHAHCUPOBAHUA

Pa6ota BeinmosiHeHa B pamkax ['ocynapcTBeHHOrO 3aaa-
HUS 110 TIpOBeNeHUI0 (PyHIaMeHTaTbHbBIX HAYYHbBIX UCCIIe-
noBanuii mpoektT FNEF-2022-0011.
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N

ON THE FINITENESS OF THE SET OF GENERALIZED JACOBIANS
WITH NONTRIVIAL TORSION POINTS OVER ALGEBRAIC NUMBER FIELDS

Academician V. P. Platonov*’, G. V. Fedorov*~*¢, and V. S. Zhgoon**
¢Federal State Institution Scientific Research Institute for System Analysis of the Russian Academy of Sciences,
Moscow, Russian Federation
bSteklov Mathematical Institute Russian Academy of Sciences, Moscow, Russian Federation
“National Research University Higher School of Economics, Moscow, Russian Federation
4Moscow Institute of Physics and Technology (National Research University), Moscow, Russian Federation
¢ Lomonosov Moscow State University, Moscow, Russian Federation

For a smooth projective curve 6 defined over algebraic number field k, we investigate the question of finite-
ness of the set of generalized Jacobians J,, of a curve € associated with modules 111 defined over & such that
a fixed divisor representing a class of finite order in the Jacobian J of the curve % provides the torsion class

in the generalized Jacobian J,,. Various results on the finiteness and infiniteness of the set of generalized
Jacobians with the above property are obtained depending on the geometric conditions on the support of 111,
as well as on the conditions on the field k. These results were applied to the problem of the periodicity of a
continuous fraction decomposition constructed in the field of formal power series k£((1/x)), for the special

elements of the field of functions k(%) of the hyperelliptic curve @ : y2 = f(x).

Keywords: Jacobian variety, generalized Jacobian, torsion points, continuous fractions, hyperelliptic curve
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