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OBOBIMEHHLIE $OPMYJILI APTUHA-XACCE N
NBACABDLI [IJIs1 CUMBOJIA TNJILBEPTA
B MHOTOMEPHOM IIOJIHOM IIOJIE. II

BBEJEHUE

Hannas paboTa mpencTaBadeT coboil HeMoCpeICTBEHHOE PO AOTI-
sxenue paboTel [1], B KoTopoil mis o6obuiennoro cumioaa ['nibbepra
B MHOTOMEDHOM ITOJIHOM IT0JiE CMEITAHHOW XapaKTEPUCTUKU W3 AB-
Ho#i popmysbl BocTokoBa, NpuHaAIekKalleil K KYMMepPOBY TUILY fB-
HBIX 3aKOHOB B3aWMHOCTM, ObLIIM BBbIBeJEeHBI 0600NIIEHHbIE (POPMY B
Apruna—Xacce u BacaBbl, KOTOpBIE TPUHAIIIEKAT K APYTOA BETBU
ABHBEIX GopMys Tuna Apruna—Xacce. B macrosieit pabore paccma-
TpuBaeTcsa 060061eHHbIN cuMBOoa ['MaL6epTa HA MHOTOMEDPHOM IT0OJI-
HOM TI0JI€ HYJIEBOUW XapaKTEPUCTUKY, TIEPBOE T0JI€ BEIYETOB KOTOPOTO
Takke mMeeT xapakTepucTury 0. B »Toii cuTyarmuu B MHOTOMepHOM
ITOJTHOM TIOJI€ COMEPHKUTCA MOII0Je CMEIIAHHOW XapaKTepucTuru. B
pabore [3] ¢ HmOMOIIBIO CIIyCKa B AaHHOE IOANOJE IMOCTPOEHO HAB-
Hoe criapuBaHre BocTokoBa U g0Ka3aHO, YTO OHO COBIagaeT ¢ 0606-
IeHHBIM cUMBOJIoM | uiabbepra. Mcmonab3ys umeio crycka B IM0AIO-
jle CMENTaHHOW XapaKTepPUCTUKN, MBI BEIBOJIUM B HacTosAllel pabore
u3 o6obiennbix Gpopmyn AprunHa—Xacce u MBacaBrl, JOKa3aHHBIX B
[1], cooTBeTCTBYIOIIME ABHBIE 3AKOHBI B3AaUMHOCTUA B ODIIEM Cllyyae
MHOT'OMEPHOT'O MOJHOTO TOJA XapaKTepucTuku 0 ¢ coBepIIeHHBIM, He
ajrebpamvecKu p-3aMKHYTBIM MMOCIEIHUM MOJEM BBIYETOB XapaKTe-
pucTuRA p > 2.

B pasnmene 1 mMbl HamoMuWHaeM ompezejieHde ABHOTO CITAPUBAHUA
BocrokoBa Ha Tomosorudeckux K-rpymnmnax MujaHopa MHOroMepHO-
TO TIOJNHOT'O TIOJA C TEePBBIM TOJIEM BLIYEeTOB XapakTepucTuku 0 u
dopmynmupyem TeopeMy 1.1 BocTokoBa, KoTopasA yTIBep:KIaeT, UTO
JaHHOE CIIaprBaHMe 3a/1aeT ABHYIO GOpMYILy AJd 06006IIeHHOI0 CUM-
Bosia |'miab6epra, BOSHUKAIOIIETO U3 BBICIIEN JTIOKAJILHOW TEOPUN T10-
neii p-rnaccos Pecenko, nocrpoennoit B padore [6].

Pa6ora Bomonnena npu noanepskke rpantoB PO P Nos. 04-01-00082a u
03-01-00633a.
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B pasmesne 2 crpouTcsas MHOTOMEDHBIM aHAJOT KPYTNOBOTO MOJSA
Q,(¢), m onsa mero B Teopeme 2.1 moraspBaroTCA 0606MIEHHBIE (OP-
myael Aptuna—Xacce. B pasmene 3, ucnoabsys uaerwo paborwr [3] o
CIIyCKe B TOJITOJI€ CMENTaHHOW XapaKTePUCTURN, MBI CTPOUM MHOTO-
MepHYIO JorapupMuueckyio npousBoanyio Wsacasbl. M ¢ ee momo-
b0 GOPMYIAUPYEM M BEIBOAUM B TeopeMe 3.1 obobmeHHyI0 dopmMy-
ay WBacaBbl M3 cooTBeTCTBYIOMEH sABHOW (Gopmynbl MBacaBel ais
MHOTOMEPHOT'O TIOJHOTO MOJA CMellanHoit xapakrepucturu ([1, Teo-
pema 2.2]).

TEPMUHONOTHUA U OBO3HAUEHUA

Ha mporssxkenuu Bceid paboThl MBI OyAeM UCIOIB30BATH CIEIYIO-
e 0603HAUEHUA:

® p — PUKCUPOBAHHOE TTPOCTOE YUCIO, BCIOAY MPEANOTAraeM p £ 2;

¢ ( 1= (pm — QUKCUPOBAHHBII MePBOO6PA3HLI KOpeHb cTeleHn p”
uz l, m>1;

® [lpm — NMKIWYECKAsA TPYMIa, MOpokAeHHAA (;

e K — n-MepHOe TIONHOE ToJie XapakTepuctuku 0, T.e. moJjie, i
KOTOPOTo 3adaHa Lenouka moteit K = K, K= KO pakux,
gro KO+ — mosmHoe AUCKpeTHO HOPMUPOBAHHOE TOJIE C MOJEM BEIde-
toB K, 0 <i<n—1, a K — copeprmennoe moiie xapakrepucTUKA
p.

Bewdy npednonazaemes, wmo K codepocum pipm. B nacmoswed pa-
Gome npednoaazaemes, wmo char(K) = char(K(*~V) = 0. Tozda das
nexomopozo 1 < s < n — 1 noae K geasemea s-mepuvist noa-
HHM NOAEM CMEWAHHOT TAPAKMEPUCTIUKY, M.€. char(K(s)) =0, a
char(K(=1) = p.

e ' = K9 — nocuennee noiue BoueTos mous K (n mosA K(s));

ely,...,l, — PUKCUpOBAHHAA CUCTEMA JTOKAJILHBIX TAPAMETPOB I10-
1A K (moabeMbl IPOCTHIX 9JIEMEHTOB TOJEH BHIYETOB K@ g K);

e Tg = (v1,...,vy) : K* — Z" — HOpMUpOBaHUe paHra n Ha IO-
sge K, COOTBETCTBYIOIEE CHUCTEME JIOKAJbHBIX MapaMeTpoB i1, ...,
tn, TIpu ®TOM rpynmna Z" yrHopsaodeHa JEKCUKOTpaQuuecKn B cile-
aytomeM cMmbicTe: @ = (ay, ... ,an) < b = (by,...,by), ecom a; < by,
ar41 = biy1, ..., an = by npu HeroTOpPOM [ < N

e Vg — rpynma TIaBHBIX eAWHUI] M0Jad K OTHOCUTEIBLHO HOPMHU-
POBaHUA PaHTa N; COOTBETCTBEHHO, Vi (s) — I'PYIIA TJIABHBIX €IMHUI]
nons K(5) oTHOCHTENBHO HOPMUPOBAHUA pAHIaA §;
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o K!°P(K) (VK!°P(K)) — r-as Tomosoruueckas K-rpyrma Mu-
Hopa noJs K| onpenenenue cMm. B [5];

o Pi(i) ={a € K& |vgw(a) =i}, i €7, rae vg) — HOpMaJm-
30BaHHOE JUCKpeTHOe HOopMupoBanue Ha K (%)

o Ugy(i) := 1+ P (i) — moarpynna Vi mpu ¢ > 0;

e kg C K®) — mosle yacTHBEIX KoJblla BEeKTOpoB Burra W(F); rar
U3BECTHO, ko — aBCOMIOTHO HePa3BETBIEHHOE MOJTHOE JUCKPETHO HOP-
MUPOBaHHOE TT0JIe XapakTepucTuku 0 ¢ COBEPIIEHHBIM IT0JIEM BEIUETOB
F

® 0y — KOJIBIIO IEIBIX ko, T.e. 0p = W(F');

e p — aBroMopduam Ppobenuyca 1o ko;

® o : 0y — 0y — omepaTop KapThe, 3aaHHBIA paBeHCTBOM (o) =
pla) — o, o € 0g.

HOna o, f € oy cpaBHernne o = 3 mod (p, p™) B KoJIbIle 0y O3HaUA-
€T, UTO CYINECTBYET ¥ € 0p, Takoid, uto o = F+ p(y) mod p™.

Ha s-MepHOM OJIHOM I10JIe CMeIIaHHO xapakrepucturu K *) BBo-
IUTCA KaHOHMYecKasa Tomojiorusa [lapimia, KoTopas yIUTHIBAET TO-
MoJIoTWK ToJieli BbIUeToB. Ee ompemesieHre M OCHOBHBIE CBOWCTBA
MoskHO Halitu B pabore [4]. Hamomuum, uto Ha mose K MHoromep-
Has Tomosiorusa [lapmmHa ompeneifaeTca MHIAYKIMENR TT0 Pa3MepPHOCTH
C TMOMOIIBIO CJIeAYIONIER KOHCTPYKIIAN.

MMycts K = k((t)). Tpeanonosxkum, 910 TomoNOTHA Ha k ysKe ompe-
nenena. Myctb {U;}ien — ceMelicTBO okpecTHocTedl Hyss B k, Ta-

kux, uro U; = k npu gocrarouno Goapumx i. ObosHaumm Uyy,y =
{ ;I:X;_OO a;t? | a; € U;}. Torma Bce MHOMeECTBA Uiy,y obpasyioT ba-

3y OKpecTHocTel Hyasa B Tonojorun Ilapmmua Ha K.

Mockoabky, oueBnano, K = K ((ty41)) ... ((t,)), MBI MOKeM C T10-
MOINBIO AAHHOW KOHCTPYKIHMHU OIpPeNeuTh Tomojoruio Ha K. 3awme-
TVM, UTO 5Ta TOMOJOIWA 3aBUCHUT OT BEIGopa Bioxenuit KV B komb-
ma mesbx O g4y moaein KUY oTHOCHTENBHO AMCKDPETHBIX HOpPMI-
poBanmii gaa s <t <n—1.

Ha mynbTunankatuBHo# rpytne (K(s))* nons K tarske BBOIMT-
cs ronosorus [aprumHa, onpegeienue koropoit gawo B [4]. s nosus
K tomomorua Ilapmmaa Ha K* onpemeiseTcs CIeayIOMUM 06pas3oM.
Tak rak K = K(s)((ts_H)) ...((ty)), merko BUmETH, UTO

K* o~ (K&Y x Wi x (1) X ... % (t,), (1)
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riae

Wk :={a € K* | (vag1(a—1),... ,vn(@— 1)) > (1,0,...,0) B Z""°}
——
n—s—1
— moarpymnmna Vg, KoTopas oaHo3HauHo geanMa. Tomomorus [lapimm-
Ha Ha K* ompenmensercsa Kak nmpousBeaeHue Tomojioruu llapmunaa Ha
(K(s))*, TpUBWAJbHOU Tomojoruu Ha Wx 1M muCcKpeTHOW TOIOIOTUN
Ha (ts41) X ... X {t,). [lepeceueHne Bcex OKPECTHOCTEH e TMHNIEI B K *
paBuo Wk . ©DTa TOmoorua KOPpPEKTHO OIpeHeiieHa.
IToamuokecTBO I C 7" HaszbIBaeTCA AOIYCTUMBIM, €CJIIU JJSA JIIO-

Goro 1 < [ < n u moboro Habopa Ji41,...,Jn CYIECTBYeT ¢ =
i(jix1,- .-, Jn) € Z, TAKOE, 9TO
(F1y. o yin) €1, G141 = Jig1, oo y8n = Jn = 01 2 4.

1. ABHASA #0PMYJIA BOCTOKOBA A
OBOBIIEHHOT'O CUMBOJA ['MIBBEPTA

Hna onmpenenenusa o6obimenHoro cuMBojia l'uabbepTa B MHOTO-
MEPHOM TIOJIHOM [oJjie TpebyeTcsA MOHATHE MPUMAPHOTO DIIEMEHTA.
Hamomuum, uto w € K* HaspiBaeTca p'-IpUMapHBEIM MW IJIA KpaT-
KOCTHM NpUMapHBIM, ecau pacmmperve K( ?\/w)/K uucTto Hepasper-
BJIEHO (T.e. MOJNyYaeTCA 33 cUeT PACHIMPEHNA TTOCTEIHUX MTOJel Bbl-
4geroB). JIerko BUAETh, UTO NPpUMApHBIE BJIeMEHTHI oJid K 06pasyror
moarpynmy B K™, KoTopyio MeI o6o3HaudaeM k. OHa, oUeBUIHO, CO-
HEPHKUT (K*)pm. O6osnaunm Qg = QK/(K*)pm. Haa o, § € Qi Mol
mimtem « & 3, ecam a/B € (K*)P™. Beuay (1), Tak xak rpymma Wg
OMHO3HAUHO AejMMa, IIA Joboro w € x cymectByeT w' € Qg
HpuMapHblii sieMent moas K () C K, takoil, 4ro w & w’. TeM caMbiM
QK,m >~ QK(S)ym, rae QK(S)ym = QK(S)/(([((S))*)pm.

B paBote [2] 6b110 gaHO ABHOE OMUCAHUE T PYIIIIBI QK (5) yn, KOTODOE
MbI Ucroib3oBaau B [1]. HamomuuM, uro umeer MecTo u3oMopdusm

¢ :09/(p™ oo + p(00)) — Q) m, @+ w(a), (2)

rJe @ — »TO0 BBIUET aJleMeHTa a € 0p, a HPUMAaPHEIA sieMeHT w(a)
onpeneineH, kak B [1, npeamnoxenne 1.1].

B caydae, Koraa mocJenHee Moje BEIUeToB K KOHEUHO, XapaKTep
X Qg () gy — Hpm, 3RJAHHBIH 10 GopMyTe

X(w(a)) = CTI"CU/QEP(G)’ a € 00, (3)
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ABJIIAETCA U30MOPHUZMOM.

B pa6ore [1, pasmea 1] mbl npuBoauiu ompeneierue o06006IIeH-
Horo cuMBoJa ['uabbepra 8 MHOTOMEDHBIX TTOJIHBIX TOJI€l, BO3HU-
KaIolllee M3 BBICIIEN JTOKANBHOW Teopuu molield p-riaccoB Pecenko,
panHoe B pabore [6]. i MOTHOTH U3JIO0KEHUA OUEHDb KPATKO HAIO-
MHUM, YTO €CJIH TOCJIeAHEE TToJie BEIYeToB F' mojsa K MoToTHUTeIbHO
MIpeArnoaaraeTca He ajrebpandecku p-3aMKHY THIM, T.€. OHO UMeeT He-
TpUBUAJbHBIE p-pacmiuperus, To Teopus PeceHKo Mo3BoAET OmMpe-
HeNUTh 06o0buennbiii cumeon I'uavbepma Kak criapuBaHue

() 2 VESP(K) [P VERP(K) x K (K" — Q= Qo) -

B wactHOM caydae KOHEUYHOTO MOCJETHETO TOJA BEIUETOB F BBIC-
masa JoKaJdbHasd TeopHraA MoJiel KiaccoB KaTo Mmo3BoideT HaTh ajb-
TepHATUBHOE oTlipeneseHne o6obieHHoTo cuMBoJia ['mabbepTa Kak
CTIapWBaHUA

(o = KIPCR) 0™ KP(R) x K™ J(KP ™ — g (4)

(cMm. ompenenenue B [1, paszmen 1]). M xorda MbI 0Go3HAYAEM HaH-
HO€ CITapUBAaHUWE TaK ke, Kak U 0606IeHHbIA cuMBoI ['unbbepra aiis
COBEPIIEHHOTO TIOCJEMHETO TTOJIA BHIYETOB, M3 KOHTEKCTA BCerjaa Oy-
HeT FACHO, 0 KAKOM CIIapPUBAHUM UAET Pedb. DTHU CIAPUBAHUA CBA3a-
HBI €CTECTBEHHBIM 06pa3oM, a UMEHHO cykeHWe criapwBaHua (4) Ha
VK!P(K) x K* coBmamaeT co CKBO3HBIM 0TOOpaskeHrueM

X
VEPP(K) x K22 Qe v Qe = i (5)
rJe n30MOp(U3M Y onpemeieH paBeHCTBOM (3).

B paBotre [2] 6buio moctpoeHo sBHOe cnapuBaHue BocTokoBa Ha
Tonoaorndeckux K-rpynmax MuiHOpa MHOTOMEPHOTO MTOJTHOTO TIOJIA
cMelanHo# xapakrepucturu. B [1, pazged 1] Mbl IpuBein KOHCTPYK-
IO ABHOTO criapwBaHusA BocTokoBa

[ o 2 (K" — 00/ (p™ 00 + p(00)) (6)

JULSA TI0JIA CMeIlaHHoM xapakTepucturu K (5.

B pabBore [3] ¢ moMolbio ciycka B MOANOIE CMEIIAHHOW Xapak-
repucturn K¥) GblIo mOoCTpoeHO ABHOE chapuBaHue BocToKoBa Ha
MHOTOMEPHOM TIOJIHOM Toyie K | TIepBO€ MoJie BEIYETOB KOTOPOTO Tak-
ke uMeeT xapakTepuctuky (. HamoMHUM 37ech 3Ty KOHCTPYKIMIO.
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Tak kak K = K(s)((ts_H)) ...((tn)), MmoGOIi 2IeMEHT MOMKET GBITEH O
HO3HAUHO IpeJcTaBileH B BUIE

o= Z agty . A, Tae ay € K,
rel

aT=(rsq1,...,rn) Ipoberaer HOMyCTUMOE O IMHOKeCTBO | B Z" %,
Mycte 7y € I — MUHUMAJLHBIA WHAEKC B [ OTHOCWUTENBHO JIEKCUKO-
rpadudeckoro nopsanka Ha 2"~ *. Tak Kak aF, 0JHO3HAUHO OIIpeAelleH
BBIGOPOM JIOKAJBHBIX APaMeTPOB {511, ..., {p, MBI OJMydaeM (HeKa-
HOHUYECKWIA) TOMOMOPPI3M

O — ay,
Mycrb I = {i1,... ,in—s}, 1 <1 < ... <idp_s <n+1, — MHONKECTBO
unaekcoB. dus aq, ..., apy1 € K* nonoxkuMm
Ve (i,) vn(i,)
Ar = | , (7)
Us+1(azn_s) vn(aln—s)
rae Tg = (v1,...,v,) — HOpMHPOBaHWEe paHra n Ha K, COOTBETCTBY-
Jolllee CUCTEME JIOKAJBbHEIX MapaMeTpoB ty, ..., in.
Onpenennm oTobpaskeHne
[, cey ]m = [, cey ]m,K : ([(*)H-H — 00/(pm00 + 9(00))
o GopMmyie
R P o (8)
(n—s)(nts+1) . )
=(-1 2 Z(—l)“"'"""““sAI[T(O‘jl)’"' ,T(O[]'S_‘_l)]myK(s),
T
riae {il, R ;in—s}U{jla R ,js+1} = {1,2, R ,n—I—l}, j1 <. < js+1, a
oTIpeiefieHre OTOOPAKEHNA [, ..., |,y k() W3 GopmMydnt (6) misa mos

cMentaHHO# xapakrepucTurn K(*) moxuo madity B [2, §4] wmm [1,
pazmea 1].

B [3, npemioskenue 2.6] nokasaHo, yTo JaHHOE CIIADUBAHUE KOD-
PEKTHO OTIpeelleHo, MY JIbTUMIIIMKATUBHO 10 BCeM apryMeHTaM U Y10~
BieTBOpsieT cooTHomeanto Crelinbepra. Herpynno takke ybeanTb-
CA, YTO OHO CEKBEHIMAJJLHO HEMTPEPBIBHO 0 BCEM apryMeHTaM, eCjiv
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Ha K* BBemeHa Tomoisorna Ilapmmaa, a Ha 0¢/(p™og + p(0g)) — awc-
KpPeTHasA TOIOJIOTUA.
Has 1 <1< n us chopMyIMpOBAHHBIX BbIllle CBOKWCTB [, ... ]m,K
l
cIleyer, UTo JaHHOE CllapWBaHWe WHIAYNMPYeT criapuBaHue (, >£n)K
Ha TomoJiorndeckux K-rpynmnax MuaHopa
(D KPR p KIP(K) % K2P(K)/p" K°P,_(K) —
v I K AN Py ntl1-1 F
Qm,K ~ Qm,K(S)a

Takoe, uTo Ay cuMBodoB « = {aq, ..., a1}, B = {B1,..., Pnti-i}
i
cIipaBe IUBO <a,ﬁ>£n)yK =(laa, ..., 01, ..., Bati—ilm,K), DO A30-

MopduaM ¢ ompenener o popmyie (2). OGosHaunm
(m = Imi
= () KPR [p M KR (K ) x K ()P

—_— meK =~ meK(s).

NanHoe criapwBaHue Ha3LIBAETCA J8HBM cnRapuearuem Bocmoxosa. B
caydae KOHEYHOT'O TIOCIIeTHETO MOJA BEIUeTOB K fABHOe cllapUBaHUe
BocTokoBa (, ) g OLpemenseTcsa Kak KOMIO3UINA IOCTPOEHHOTO BEI-
e CapuBaHuA U M30MopduaMa x, 3amaHHoro 1o Gpopmyie (3).

Teopema 1.1 (BoctokoB). Jas obobuennozo cumsoaa ['uavbepma
uMeem MeCO T8HAT Popmyaa

(@, B)m & (a, B)m, (9)

2de o € VKIPP(K), 3 € K*.
Boaee mozo, ecan nocaeduee noae evvemos K Kowewno, mo cnpa-
gedausa F8HAT Hopmyaa

(O"B)m = <O‘a6>ma (10)
20e o € [(ZOP([(), b€ K*.

HoxazareasctBo. Cwm. [3, Teopema 4.4]. O

2. OBOBIIEHHBIE ®#OPMYJbl APTUHA—XACCE

C naHHOTO MOMEHTA U /0 KOoHIIAa paboThl 3apUKCUpyeM CieayIomnme
ob6oznavenus. [Ilycts F' — coBepllleHHOE ToJIe XapaKTEPUCTUKM p. MbI
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npeanojaraeM, 4ro I He ABIAETCA ajrebpawdecKd p-3aMKHYTHIM.
Kak u Bbiie, o6osnaunm kg = Quot W(F'), 0p = W(F'). ObozHauum

k= ko{{ti}} .. A{ts—1 3} ((tsp1)) ... ((t2)), Tae 1<s<n—1.

QOueBuano, k — cranmapTHOe abCOMIOTHO HePA3BETBIEHHOE N-MepHOE
[OJTHOE TI0JIe ¢ TOCIeHNM ToeM BerdetoB F'. flcho, uto char(k) =
char(k®)) = 0, a char(kt*=Y) = p. Tlycts K = k(¢) — kpyroBoe pac-
mupenne k. B paccMmarpmBaeMoMm ciydae mosie K OymeT CIYHKATH
MHOTOMEeDHEBIM aHaloroM Kpyroporo mous (0,(¢). Umeem

K =ko(OH{ta3} - {{ts 1 B ((ts1)) - ((80))-

Ouennmno, K& = k() = ko(O){{t1}} .. . {{ts_1}} cmemannoii xa-
pakTepucTurn. Illycts A := 1 —( oBosHadgaeT MPOCTON DIEMEHT KG),
B rauecTBe cucTeMBI JIOKAJbHBIX TapaMeTpoB A ¢urcupyem tp, ...,
fomt, ts =X, toqr, ooyt

Hamomuum, uro B pabore [1] amus Toro, 4robbl ¢chopMyInupoBaTh
0606mennbie Gopmyiibl Apruna—Xacce u BacaBbl, Mbl BBEJU OTO-
bpaskerne obobiienHoro ciena Ry p,, KOTOpoe CTPOUTCH CIeEMLy-
omuM obpazoM. Iad mMoaHOTO AMCKPETHO HOPMUPOBAHHOTO MOoJA L
ompeneanM oTobpaskeHne

cri{xyyr — L

o popmyite cpiixy/L (O ez @iX') = ao. Tak kak K = Ko{{t,}}
o {{ts—1}}, rae mpr o6osHaumam Ko = kg(¢), T0 MOKHO ONpenenuTh
CK () /K, KAK KOMIIO3HITMIO

CKG) Ko = CKo{{t1}}/Ko O -+ - O CKG) Ko {{t:1}}.. {{ts—2}}"

Torna o6o0meHHbIA ciles onpeaenaeTca Kak KOMIO3UIMA [k (),
= Trry/ko OCK () /K,y - Hamomuwum, uro RK(S)/kD ko-nuHeeH M Helpepbl-
BEH.

Teopema 2.1. [lyemv o € Vg makodi, wmo 7(a) € Ug(pm~1 + 1).
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Cnpagedausv obobuennsie gopmyavt Apmuna—Xacce:
({aatla e ats—lats-l—la e atn}ac)m

~w (<—1>s pimRK<s>,kD<log<r<a>>>) S ay

({Oz,tl,...,ts_l,ts+1,... ,tn},A)m (12)

A~ w ((—1)5+1pimRK(s)/kD (% log(T(a)))) :

JHoxazarensctBo. IIposepum (12). ITo Teopeme 1.1 u onpenenennio
CHapuBaHUA (, ) K UMEEM

({Ol,tl, e ats—lats-l—la e atn}aA)m
R <{Ol,t1, e ats—lats-l—la e atn}aA>m,K
= 1/)([O[at1a e ats—lats-l—la e atnaA]m,K) =7,

rae u3oMopdusM ¢ 3aman GpopMmyiaoit (2), a [,..., |, g OUpedeneHo
B (8). BerumcianM 3HadeHUE CIIapUBaHUA

[Ol,tl, s ats—lats-l—la s atnaA]mK

)

mo ¢opmyie (8). 3aMeTuM, UTO JOKAJBHBIE TMApPAMETPHI {541, ...,

t, — o710 (s + 1)-BIif, ..., n-Blif apryMeHTHl JAHHOTO CIAPWUBAHUA
coorBeTcTBeHHO. Tak kKak T(ts41) = ... = 7(ty) = 1, cmaraemoe
cymmbl (8), kortopoe coorBerctByeT I = {i1,...,%n_s}, CPABHMMO
¢ 0 mo mod (p,p™), ecaim mo kKpaiiHell Mepe OIHO W3 HATYPalb-
HLIX "mMcesa s + 1, ..., n IpUHAIIEHKUT COOTBETCTBYIOIIEMY MHOMKE-
CTBY {ji,--,Js+1} (MBI mcmoambsyem 1o, uto [...,1,...], ke = 0

mod (p,p™) u Ay € Z). TlosToMy y HaC MMeeTCA JUIIb OAHO, BO3-
MOKHO, HeHyJleBoe cilaraeMoe B (8), KoTopoe cooTBercTByer | =
{s+1,... ,ntu{j,. .. ,Js+1} =1{1,...,s,n+1}. Hamomuum, uro, co-
rytacHo 06o6uienHo#i popMyne ApruHa—Xacce B ciydae CMeINaHHON
xapakTepucTukn (cM. popmyny (17) B mokasarenbcrbe [1, Teopema
2.1)), nast @ € Ug(sy (p™~1 + 1) cupasensusa dopmyiia

1
<{a,t1, o tso1 ) ’\>m,K(s) AW ((—1)5+1])—mRK(S)/kD (% log(a))) .
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Wcnonbaya panayio GopMmyay u To, uro 7(a) = a s a € K6,
nockoabky T(a) € U (p™ ™! + 1), nonyuaem

7=2((-1 (=1 (@), 1, et Al o )
= ({r(@) 1y tmt}h Ao

~w ((—1)5+1pimRK(s)/kD <§log(r(a)))) .

(11) mokasbiBaeTCA aHATOTWYHO. a

(n—s)(nts+1)
2

CaencrBue 2.1. [lpednosoxcum, wmo nocaednee noae ewyemos K
koneuno. Hyemy o € Vg maxod, wmo 7(a) € Uk (1). Cnpasedauen
obobwennvie Popmyavt Apmuna—Xacce:

({tla e atn—la Cats-l-la e atn}a O[)m = CPLmRK(S)/@p(Iog(T(Q)))a (13)

-1 £ log(T(a
({tla"' atn—laAats-I—la"' atn}aa)mzc meK(S)/QzP(Al g( ( ))), (14)

20e€ RK(S)/QP = Trko/Qp ORK(S)/kD.

JHoxazareabcrBo. Jlokrasarenbcrso Gopmyi (13) u (14) anamoruy-
Ho gokrasarenbcTBy (11) m (12), Ho BMecto [1, Teopema 2.1] Hamo
npumMennTh [1, caencrsue 2.1]. O

3. OBOBIIIEHHAA ®OPMYJA VBACABBHI

Kak u B pabore [1] upu popmyaupoBke 0600IIeHHOR (OpPMYITBI
WBacaBel B ciiyyae CMeITaHHOW XapaKTEPUCTUKKU, MBI HAUHEM C OTIpe-
JeJleHUs MHOT'OMEPHOM JlorapudMuUecKoil Iporn3BOAHON Ha TOIMOJIO-
rudeckoil K-rpynne Munnopa. Hepes D g ) /() 06o3HaumMM audde-

PEHTY pacHmpeHUusd K(s)/k(s). Samamum oTobpaskeHne

Dlog: K* x ... x K" — PK(S)(—l)/QK(S)/k(s)

npas
o GopMmyie

Dlog(a, ... an) = (15)

(nos)(ntotl) R S
(G > (=1)F i Ap Dlog(r(ay, ), - - -, 7(@5,)),

I={i1,...in_s}
1€ <. <ineokn
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vae {in, ... tnos tULG1, o ds b = 41,2, 0}, 1 < ..o < Js, Ag onpe-
nenen B (7), a Dlog B mpaBoii 4acTh onpeeneHo B cilydae CMelIaH-
HOW xapakTepucTukn B pabore [1] mo dpopmyne (26). Orobpakenue
Dlog HasbBaeTCA MHOZOMEPHOT AczapuPmuneckol npouzsodnofl Hea-

casbl.

IIpennoxkenune 3.1. Muozomepnas aozapufmunecxas npouzsodnas
Heacasw Dlog ydosaemeopsem caedyouum ceoficmean:

1) Myavmunaukamuenocms no gcem APeYMenmMam, m.e.
Dlog(... ,a;al,...)
= Dlog(...,a;,...)+ Dlog(...,a},...) mod D g 15
2) Dlog ydosaemeopaem coomuowenuio Cmeldinbepea, m.e. dad o; #1
Dlog(... ,@i,... ;1 —ai...) =0 mod Dg o) pce)-
JHoxrazareancrso. Ilo [1, npemnoxenue 2.1] Dlog B npasoit yactu

(15) ymosmerBopser cpoiictBam 1) m 2). B [3, 2.7 u 2.8] morasa-
HO, UTO M3 MYJbTUILIMKATUBHOCTA 1 cooTHomennsa Creiinbepra ais

COapuBaHuA [,..., |, g() CIEAYIOT ®TU CBOMCTBa HIA [, ..., |m K.
TIpuMeHssa »TOT MeToM, aHaJoTMuHO moiaydaeMm 1) m 2) ana Dlog,
ompeeeHHol Mo popmyne (15). O

Caencreue 3.1. Muozomepnas aozapufmunecxas npouzsodnas Hea-
caevr Dlog undyyupyem zomomopdusm abeaeswiz zpynn

Dlog : V[(;Op([() — PK(S)(—l)/QK(s)/k(S).

Boaee mozo, ecau nocaeduee noae evivemos K xoneuno, mo Dlog un-
dyyupyem zomomopdusm abeaeavis zpynn

Dlog : KZOP(K) - PK(S)(_l)/QK(S)/k(S%

JoxkazareabctBo. Jloka3aTelbCcTBO AaHAJIOIMYHO JOKA3ATEILCTRY [1,
caepcteue 2.2]; Ho Bmecto [1, npemnosenue 2.1] Hago NPUMEHUTH
npennoxenve 3.1. |

Teopema 3.1. Ilyems o € Ug (s (2p™7 1Y), B € VKI°P(K). Tozda cnpa-
gedausa obobuennas gopmyra Heacasw:

(Bya)m mw (—meRK(S)/kD (¢t .. ts_1loga Dlogﬁ)). (16)
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JHoxazarenbcrBo. Tak kak 06e yactu (16), oueBuaHO, TUHERHDI 10
B3, He yMaJjsas OBIHOCTU, MOM¥KHO cuuTaTh, 4ro S = {f1,...,0.} €
VKP(K), tme 1 € Vk. Tlo teopeme 1.1 u onpenenennio cnapusa-
HUA (| )k UMeEM

({61, cee aﬁn}aa)m = <{61; cee aﬁn},a>m,K

:1/)([61’ ,6n,04]m,K) =7 (17)
Berumcnum sHadeHWe cOapuBaHUA [F1,. .., 0n, &lm k IO PopMyle
(8). Tak rak o € K noanyuaem o) =auvspi(a) =...=vp(a) =
0. Bamerum, 410 o — (n + 1)-w1ii apryment crnapuBanus. [TosTomy
eciun+ 1€l ={i,... in_s}, 10 Ay = 0. Cile1oBaTEILHO, MOKHO
cYMTATh, YTO JUIA BCeX ciaraeMbiX (8) BBINOIHEHO js41 = n + 1.

Orcrona

(n=s)(nts+1)
2

[61, cee aﬁna a]m,K = (_1)
X Z (—D)PF T Af[r(B5,), . T(8.), &m0, (18)

I={i1,...in_s}
1€ <. <ineokn

vae {i1, ..y in—spU{d1, s = {1,200}, 1 <o < s

HamomuumM, 4dTo, coraacHo o6obimeHHoOM ¢opmysie MBacaBel mmis
ciydas CMeIaHHOW XapakTepucTukn (cM. Gopmyay (37) B Jdokasa-
teaberse [1, Teopema 2.2]), mis a € Up (297 ~1) m b € VKEP(K(#))
cripaBeauBa GopMya

1
<6, a>m7K(s) AW (—p—mRK(s)/kD (Ct1 ...ts_1loga Dlog ﬁ)) . (19)

Nernomnsys (17), (18), onpenenenne ciapuBanud (, ), k), & Tak-

m—l)

e (19), mocroabky o € Ugko)(2p , TIOJIyvaeM

(n—s)(nts+1)
2

(-1
Y= (H 1/)([7(6]1), . ’T(ﬁjs)a a]myK(s))(_l)l1+...+zn_sAI)
I



OBOBIIEHHBIE $OPMYJIBI APTUHA—-XACCE 1 MBACABBHBI 195

n—s)(ntstl
e
1yt Fiees A
(T, r )

I

X

(n=s)(ntstl) i1t
w((_l) 3 +1 Z(_l) +..4in TA;
I

X meRK(S)/kD (Ct1 ...ts—1log aDlog({7(f;,), - - - ,T(ﬁjs)})))

1
(o3} (—p—mRK(s)/kD (Ctl .. ~ts—1 logaDlogﬁ)),

UTO M 3aBepHiacT AOKA3aTEJIbCTBO TE€OPEMBI. O

CaencrBue 3.2. I[pednoaoxncunm, ¥mo nocaednee noae evtuemoe K wo-
wewno. Hyems o € Uk (2p™™ 1), B € KIP(K). Toeda cnpasedauea
obobwennag gopmyra Heacaew

(6, a)m _ C—meRK(S)/(DP(Ctl...tS_l logaDlogﬁ)’ (20)

2de RBre g, = Trrg /0, OBk )k, -

JHoxazarenbcTrBo. Tokaszarenscrso (20) aHAIOTWYHO TOKA3aTeNb-
ctBy (16), HO BMecTo [1, Teopema 2.2] mamo mpumennth [1, cien-
crBre 2.3]. O

ABTop BhIpaskaet riay6okyio 6anaronapruoctb npodeccopy C. B. Bo-
CTOKOBY 3a MOCTAHOBKY 3alayd W IeHHBIE 3aMeYaHus.
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Zinoviev A. N. Generalized Artin—Hasse and Iwasawa formulas for the
Hilbert symbol in a higher local field. II.

In this paper we consider the generalized Hilbert symbol in a higher
local field of charactersitic 0 with the first residue field of characteristic
0 as well and with perfect last residue field of positive characteristic p
which comes from higher local p-class field theory developed by I. Fesenko.
Using the descent to a subfield of mixed characteristic we deduce from
the generalized Artin—Hasse and Iwasawa formulas proved in a previous
paper the corresponding Artin-Hasse and Iwasawa explicit reciprocity
laws in the case under consideration.
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