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3anucKM Hay4JHBIX
cemunapos [ITOMUA
Tom 322, 2005 r.

B. I'. Yupckwuin

OBOBIMEHUWE ITOHSITHNA
INIOBAJIBHOT'O COOTHOIIIEHN A

1. BBEAEHUE U 6OPMYJUPOBKU PE3YJBTATOB

Pabora nocssieHa npruMeHEHNIO MOAUPUKALNA MeToHa SUTellf—
[MuanoBCKOro B T€OpUU TPAHCIEHACHTHBIX uncedn [1] k ucciegoBa-
HUIO apUPMETUUECKUX CBOUCTB PAAOB B HEAPXUMEIOBCKUA HOPMUPO-
BauHbIX obanactax. B 1981 roay ©. Bombuepu B pabote [2] paccmo-
TpeJl TOHATHE T06aIbHOTO COOTHOIIEHUsA. BBeaéM HeCKOIBKO 060-
sHaveHUil, HeoOxoauMbIXx B maibHelmniem. [lycts K - mose koneu-
HOM cTeleHM & HaJ mojeM Q palnoHalIbHEIX unced. Ilycte Q, — mo-
jle p—aAUMYeCKUuX YKMCel, IyCTh v — HOPMUPOBAHUWE, IPOI0JFKAIONIEE
p—adeckoe HopMuposanue B ose K (o6o3HavaeM 570 v|p) 1 mycTh
K, — coorBercTBytotmiee nmonoauenune moiasa K. MuoxecTBO Heapxu-
MeZoBBHIX HopMUpoBanuii monsa K oboznavaem V. Takke o6o3znaunm
ke = [Ky @ Qp]. Iyers € € K. Ilycts fi(2) — dopmaibHBIe cTeleH-
HBle pAAbl ¢ kKosddurmentavu us mona K. Tlycte P(xy,...,&m) -
OTIUYHBIA OT TOMKAECTBEHHOT'O HYJIS MHOIOUYJIEH ¢ KOB(PUimeHTamMu
u3 moaa K.

Onpenenenne 1. Coomnowenue

P(f1(6), -, fm(€)) =0

HA3BLBACMCA 2406AAbHBIM, €CAU 0RO 8binoanTemca 8o acer noadr K, , e
komopwx crodamed ece paow f1(€), ..., fim(E).

OHpe,I(eJIeHI/Ie 2. T'aobaavroe coomHoOWeEHUE HA3LLBAEMCT mpusuanb-
HBIM, €ECAU OHO NOAYHAEMCA 8 pe3ysbmame noacmanoexu z Ig 8 Mmo-
:»caecmeennoe no z pasercmao

ﬁ(fl(z)’ cee afm(z)) =0,

2de P(x1,...,%m) — OMAUNHBLE 0M MONCAECTNEENHNO20 HYAT MHOZOUAEN.
B npomusnom caynae ono HA3BBAEMCT HEMPUBUGABHBIM.
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HpI/IMepOM ri106aJabHOr0 COOTHOIIEHUS CIHY*UT paBEHCTBO

> nnl=—1, (1.1)
n=0

BepHoe Bo Bcex nousax Q. Paccmorpum pazn

flz) = Z nlz".
n=0

1
On cxomurca B moGoM mone Q, mpu |z|, < pP~T U yLOBIETBODSAET
YPaBHEHUIO

2P+ (2= Df(2)+1=0.
O6o3gaunmMm
) =1, fo(2) = f(z), fs(z) = f'(2).

D1 PAObI COCTABJIAKT pEIMIcHUE CUCTEMBI ypaBHeHI/Iﬁ

fiz) =0,
1-—- 1
fi(2) = — o) = A=),
1) = S5 0+ TR + S A,

¥ yJIOBIETBOPAIOT COOTHOIIEHUIO
2fa(2)+ (2 = D) f2(2) + fi(2) = 0.
ITocroabky

f3(2) = f(z) = Znn!z"‘l,
n=0

IO ACTAHOBKA B ®TO COOTHOIIeHWE z = | AOKa3bIBaET CIIPABEIMBOCTS,
a Takke TPUBMANBHOCTH TilobanbHOTo cooTHomennA (1.1).

B pa6ore [2] usyvaauch Tak HasbiBaeMmble G-QYHKIMK, KOTOPBIE
OTIPENENAIOTCHA, KAk CTENeHHbIE PAABI BUAA

flz) = Z an 2",
n=0

K0o»(QPUIMEHTH KOTOPHIX NpUHAAIeKAT HeKoTopoMmy nonto K un yao-
BJIETBOPAIOT yCIIOBUAM:
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1. |a,| < CQ™, rae C, @ — HeKoTOPbIE OCTOAHHBIE, a |a| aud a € K
ob6o3HavaeT HAUOOJBINYIO U3 a0 COMIOTHREIX BEJUYNH airebpandecKux
Ymrcest, CONMPMKEHHBIX ¢ YncioM a B moje K;

2. CyutecTByeT MoCIea0BaTETbHOCTh HATY PAJbHBIX unces d, Ta-
Kad, uto ansga Bcex nu k=10,1,... ,n uncna dyay € Zg u d, < CQ".

B pa6otax [3, 4] nccienoanuch riaobaibHble COOTHOIIEHNA A
F-pano. F-panbl ecrecTBeHHBIM 06pa3oM JOTMOJHAIOT Kiaacchl K- u
G-dynrimii 3uresns. G- GyHKINUU OllpelesieHb] BHIIIE, a OlpeejleHne
E-¢yuknuu nano, Hanpumep, B kaure [1]. B oToli ske KHUre IpUBepLe-
HO ToapobHOe mM3joxkenue mMerona Jurensd-lllunmosckoro B Teopun
TPAaHCIEHAEHTHBIX YUCET U MPUIOKEHUA 2ToT0 MeTona. Hamu Gyner
MCIIOJIb30BaHa Moauduralmsa Meroga Surens—lnaimockoro, mpeju-
Ha3HaAYEeHHA JJIA UCCIeIOBAHUA aprPMeTUYECKNX CBOMCTB F-psamoB.

anum Gojiee TOUHOE OTpeeseHNUE.

Onpeneaenue. Pso
(o]

flz) = Z apn!z"
n=0
npunadaencum xaaccy F(K, e1,¢q,¢3,q), ecau ezo xospuyuenmu npu-
nadaexncam noaio K u ydosaemeopsiom ycaoeusm

1. Jan| = O(expein), n — oo;

2. Cyuwecmeyem nocaedoeameasHocms HAMYPAABHBLL wucea dp =
q"don, 20e ¢ € N makas, wmo dag ecezn u bk =0,1,...,n wucaa
dpay € Zx.

ILpu smom nwamypassrvre wucaa do, 0eATMCT MOABKO HA NPOCMbLE

YUCAA P, He NPEBOCTOOTULUE Con U

ord pdgp, < c3 logp n -+ ]%

epeiiném & popmynupoBkaMm yTBep:xAcHUMA. [Ipennomoxum, uto
paccMmaTpuBaeMble pAnel fi(z),i = 1,... m cocrapagoT (popmMaib-
HO€) pellleHre CUCTeMbl qupepeHIMaibHBIX Y paBHEHWH

Vi) = Qii(2)yi(2),i=1,... ,m,Qii(2) €K(2),i,5=1,...,m.
= (1.2)

Mycte T = T(z) — MHOTOUJIEH ¢ TENBIMUA KO®pOUITMEHTAMI U3 0JIA
K raroit, uro T(2)Q;:(2) € Zk[z],j,i=1,... m.
B pabBore [4] mokaszana cieaymomas TeopeMa.
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Teopema. ITycmy F-paow f1(z) =1, fa(z), ..., fm(z) cocmasagiom pe-
wenne cucmemur ypasnenud (1.2), &€ € K, €T(&) # 0. Tozda ne cy-
wWecmayem HempusUAAbHHLL 2406a.AbHBT COOMNOUEHUT, COAZVLEAUUT

fl(g) = 1’f2(€)a s afm(g)

B paGore [5] A. U. Tanoukun mokazay Teopemy o6 anrebpau-
YeCKOW He3aBUCUMOCTW 3HadeHUR F-QyHKIMI B TpaHCIEeHIeHTHBIX
TOYKAaX, AOMYCKAIOMNUX BBICOKUA MOPANOK MPUOIMAKEHUA ajrebpan-
YeCKUMU UKCIaMU.

CdopmynupoBaHHOe BBIIIE MOHATHE TIOCAJBHOTO COOTHOIIEHWA
JoryckaeT cienyioiee o6o6imenue. [lycrs

£=> b, (1.4)
k=0

rae 0 € K, nmpuuém 10T psAx cxoauTcsa Bo Bcex moiax K, v € V.
[Tpumepsr Takux pAZOB U ONMMCAHUE UX CBOWCTB G6YyIyT IIpUBENEHBI B
KOHIle BTOpoOro mnaparpada.

Toraa B onpenenennsax riobaibHONO COOTHOIIEHNA U HETPUBUAIb-
HOI'O TJI06ABHOTO COOTHOINEHUA MOKHO PACCMATPUBATEH TAKYIO TOU-
Ky & BMecTo ToukM £ u3 moaa K.

O6oznaunm O, = >, _, 0.

Teopema 1. IHycmy F-paow fi(z) = 1, fa(z), ..., fm(2) cocmasasiom
pewente cucmemu ypasnenut (1.2) u auneino nesasucumu nad K(z).
ITyemy € — pad (1.3), 2de O, — yeavie wucaa uz K, crodqwuiics eo scex
noagr Ky, v € Vo. ITyemp ¢ > 0, 0 < & < 1 u cywecmsyem becronen-
HOE MHOXACECTNBO HOMEPOE N MAKUT, YMO 0AF 8CET NPOCTNBLT WUCEA P,
Yy008AEMBOPTIOUUT HEPABEHCTNEY

p <mexp(In'**10,]) (1.4)

U 2106020 HOPMUPOBAHUT U, NPOJOANCAIOULEZO P-AJUNECKOE HOPMUPOB Q-
nue ¢ nose K, annoangemes nepasencmao

|€ — Oply < exp(—(m — 1+ 68)(exp In'*e ISH))] In'te M) (1.5)

Tozda dax aw6of aunedinod popmu L(yi, ..., Ym), Kosppuyuenms
romopoll — yeavie wucaa uz noas K, we ace pasusie nyaio, cywecmeay-
10 NPOCMOE YUCAO P U HOPMUPOBAHUE U, NPODOANCANULEE P-AOUNECKOE
nopmuposanue e noae K maxue, wmo 6 noae K, ewvnoangemes nepa-
EHCMEB0

1L = |L(1, 2(8), ..., fl€))]y > 0. (1.6)
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Teopema 2. Iycms F-paow f1(z), f2(2), ..., fm(z) cocmasagiom pe-
WeHUE CUCTREMBL YPABH eHUT

ji=1

Q;i(z)eK(z), i=1...,m, j=0,...,m

(1.7)

u aseebpauvecku nesaeucumu nwad K(z). Hyems & — paod (1.3), 2de O —
weavie wucaa uz K, crodswutics eo ecex noasz Ky, v € V. llyeme £ > 0
U CYULECTNBYEM HECKOHENHOE MHONCECTNEO HOMEPOE N MAKUT, 4MO QAT
eCer NPOCMBLT HUcen P, Y00BAEMEOPTOULUL HEPABEHCTNEY

p < exp(In'**10,]) (1.8)

U 2106020 HOPMUPOBAHUT U, NPOJOANCAIOULEZO P-AJUNECKOE HOPMUPOB Q-
nue ¢ nose K, annoangemes nepasencmao

€ — Only < exp (—(exp In'*< @, ]) In!+2 |@n|) . (1.9)

Tozda dad abozo muozowaena P(yr, ... Ym), KosdPuyuenmu xomo-
pozo — yeavie wucaa uz noag K, ne ace pagusie nyaio, cyu,ecmeyiom npo-
CIMOE NUCAO P U HOPMUPOBANUE U, NPODOANCANULEE P-GOUNECKOE HOPMU-
poeanue & noae K maxue, umo & noae K, evnoangemcs nepasencmao

[P()lo = [P(f1(£), f2(), - fm(E))]w > 0.

Teopema 3. ITycmy F-pgow fi(z) = 1, fa(z),..., fm(2) cocmasas-
wom pewenue cucmemst ypasnenud (1.2). Tyems makcumansroe Koauwe-
cmeo aunelino nezasucummnz nad K(z) cpedu smuz padoe pasno maxcu-
MAABHOMY KOAUNECTRAY AUNETHO HezasucuMur cpedu nur wad K. ITycms
& — pad (1.3), 20e 0y — yeawne wucaa uz K, crodawuiica eo ecex noagw
Ky,v € Vo. Hyemv ¢ > 0, 0 < 6 < 1 u cywecmeyem beckoneunoe
MHOACECTNEO HOMEPOS N MAKUT, YMO OAF 8CET NPOCMBMT YUCEA P, YOO-
saemeopgowur nepacencmey (1.4) u anbozo nopmuposanud v, npodoa-
acawuezo p-aduveckoe nopmuposarnue 8 noae K, ewnoangemes nepa-
gencmeo (1.5).

Tozda ne cyuecmayem HeMPUBUAADHBLET 2400 AADHBLE AUHETHBT COOM-

nowenud, cegsneawur fL(§) =1, f2(&), ..., fm(E).

IMepen dopmymupoBkoit TeopeMbl 4 HaM moTpebyeTcsa ommMcaTh
HEKOTOPHBIE CBoOMcTBa airebpawdeckux ypaBHenuit. [lycts pamer



OBOBIIEHUE INTOHATUA I'NIOBAJIBHOI'O COOTHOILIEHMA 225

f1(2), fa(2),. .., fim(z) auareGpaudeckn sasucumbl Hax K(z). Torma
CBA3SBIBAIONIME BTHU PAINBI ajJrebpamdeckre ypaBHEHUA CTEIleHW, He
npeBocxoJAmmeli d, MOKHO pacCMaTpUBaTh, KaK JMHEHbIE ypaBHe-
HmA, ceasbiaromye Han K(z) npoussenenua creneneit

) (), (1.10)

rae k; >0, e=1,...,m, k1 4+ ...+ ky <d.

Cpeau IBYX MPOW3BEIEHUM CTAPIINM CUMTAETCA TO, CTEMEHH KO-
TOPOTO MO COBOKYIHOCTH TepeMeHHBIX [1(2), f2(2), ..., fm(z) BHIIIE,
NPOU3BEIEHUA OAMHAKOBOMR CTEIeHU YIIOPAA0UMBAEM JTEKCUKOT papu-
YecKM, CUMTasA, 4To f; crapiie, ueM f; ecam ¢ > j. B rasmom anre-
GpandecKoM ypaBHEHNH, cBA3BIBaIomeM f1(z), fa(2), ..., fm(z), BBLIE-
M ero crapimii diieH puaa (1.10). Bo MHOMKeCTBe cTapInX 4jIeHOB
S BBIGEpEM TOAMHOMKECTBO 5] TaK HA3BIBAEMBIX MUHUMAJBLHBIX DJIe-
MeHTOB. HazoBéM siement S Buma (1.10) Munumasbnsim, eciv ais
amo6oro Apyroro

(2 () €8

cymectByeT 7, 1 < i < m, Tarkoe, 4to t; > k;.

B pabore [6] ycTaHOBIIEHBI cieAyIONMe CBORCTBA M0 IMHOMKECTBA
S1 MUHUMAaJBHBIX BJI€MEHTOB MHOYKECTBA CTAPIMUX UJIEHOB S

1. S7 — menmycroe u KoHeuHOE, IyCTh d - HAUBOIBINAA U3 CTEMEHER
MUHHUMAJbHBIX 9JIEMEHTOB 10 COBOKYITHOCTH TT€PEMEHHBIX

2. Hna mob6oro siaemMenTa

fl(z), o ,ffnm(z) es

CymecTBYyEeT DJEMEHT

fl('z)a cee ’frl;m(z) c Sl

Takout, uto k; <t;, i1 =1,...
3. MuokecTBO MpOU3BEAEHNI CTeeHeR

7)o (2)

TAaKUX, YTO AJIsd M060ro MUHUMAJILHOTO DJIEMEHTA

i), i) e sy

cymectByet i, 1 < ¢ < m, Takoe, uto t; < k;, o6pasyer 6a3uc BeKTOP-
Horo mpocTpaHcTBa Hax K(z), mopomaEHHOTO BCEMU MPOU3BEIeHNA-
mu creneHeii Buga (1.10), rme k; >0, i=1,...,m, ki +... +ky < d.

» T
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Onpenmenenme. Ha3086M MUHUMAALHBRMY — YPABHEHUT, CMAPUWUMU
YAECHAMU KOMOPHT TBATIOMCT MUHUMAADHBLE 9AEMEHIMBL.

Teopema 4. Tycms F-paow f1(z), f2(2), ..., fm(z) cocmasagiom pe-
wenne cucmemvt ypasnenud (1.7).

ITyemy xoofduyuenmpt 6cer MUNUMARBHBE YPasHEHUT, C8A3BIEA10-
wuz ur nad K(z) npurnadaconcam K. Hyems & — pad (1.3), 2de 0 — yeanie
wucaa uz K, crodsuwudics eo ecer noasz K, v € Vo. llyemv £ > 0 u cy-
uecmayem GeckOHENHOE MHONCECTNEO HOMEPOS I MAKUT, M0 OAT BCET
npocmuz wucea p, ydosaemeopsiouur nepasencmey (1.8) u aw0boz0 nop-
MUPOBANUT U, NP0D0AACAOULE20 P-a0ULECKOE HOPMUPOsanUue 8 nose K,
ewnoangemed nepasencmeo (1.9).

Tozda ne cyuecmeyem HEMPUBUAALHBLEL 2A00AAVHBT AAZEOPAULECKUT

coomuowenutl, cegsneaowur f1(£), f2(8),..., fm(£).

IIpumeuanne 1. ¥Ycnosus (1.4), (1.5), (1.8) u (1.9) MoskHO HECKOITb-
KO 0cJabuTh, 3aMeHUB ncio € > 0 #Ha GpyHrmmo £(N) > 0,e(N) — 0
npu N — co.

2. JIOKA3BATEJIBCTBO TEOPEM 1, 2

B ¢opMyaupyeMbIX yTBep:KIeHUAX IOJOKUTEJbHBIE IIOCTOAHHBIE
¢i,t=4,5,... 3aBUCAT OT MapaMeTPOB Kjacca, KOTOPOMY MpUHAITe-
AT paccMaTpuBaeMble F-panpl, or cucteMbl (1.2) u ot uncia m.

Onpenenum coorBeTcTByIommMi cucteme (1.2) anddepenrman-
HBII omlepaTop

k=1i=1

0 i 0
D= EM + Z::Zka(Z)y]@

Oycts y1,--. , Ym, M > 2 IpenCcTABIAAIOT COOOW CTENEHHBIE PAILI, CO-
cTaBidAome GopMalbHOE pellleHne cucTeMbl ypasHernii (1.2). Toa-
cTaBisasg ux B Gopmy

BMECTO MEPEMeHHBIX, TMoydaeM (GopMasbHbIA cTelleHHON pax R(z).
PopmanbHaAA NpoW3BOgHAA BTOTO pAAa ABJIACTCA JWHeHHON ¢opMoii
OT PAIOB Y1, ..., Ym U UX GOPMAIBLHBIX IPOU3BOAHBIX Y], . .. , Yh,. 11o-
cile 3aMeHBl Y}, ..., Y, Ha IpaBble YaCTU COOTBETCTBYIOMUX aAudpe-
PEHIMANBHEIX Y PAaBHEHUI 1 YMHOMEHNA Ha MHOTouieH T'(2) morydnm
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AUHERHYIO GOPMY OT Yi,...,Ym C Koabounuentamu us Zk[z], T.e.
. = _ /

1A permenuii 1ol cuctembl T'DR = T'R'. TakuM o6pa3oM, HaUaB C

IPOU3BOJILHON (opMBbI

Ry = Pri(2)yi, Pri(z) € Zk[2], (2.11)
i=1
IO JTOKIM
Ry =TDRy_1,k=2,3,.... (2.12)
CorjacHo ckaszaHHOMY BhINle, R} TOpencTaBiisgerT coboil TUHEHHYTIO
GopMy OT Y1, ..., Ym ¢ KoodPunmentamu us Zk[z], T.e.
Rk = Zpk,i(z)yia Pk,z' = P;“(z) € ZK[Z] (213)
i=1

Kos¢ddummerTs! »Toif GopMBI yAOBIETBOPAIOT PaBeHCTBAM

Pei=T(P{_y;+ > Pro1;Qiii=1,... mk=23 ... (214)

ji=1

Jlemma 1 (JTemma 10 [1, c. 106]). Hyems F-paow fi(z), f2(2),. ..,
fm(2) cocmasamom pewenue cucmemu, ypaenenud (1.2) u aunedino we-
sasucumet nad K(z). Hyems

p= 1I<I}i<nm ord ,=ofi(2),

o = max(deg 7, Lpmax . deg T'Q;j ;).

IIyems N — mamypassnoe wucao, Ry — omauvnad om wyad auneidnas
dopma

Ry =Y Pri(2)yi, PLi(z) € Zx[2],
i=1

npuném deg Py ;(z) < N, nyems pad Ri(z) noaywaemes uz fopmet Ri 8
pesyavmame nodemanosku fi(z), f2(2), ..., fm(2) emecmo yi,...,Ym
u nycmoy

N
ord ,=oR1(z) >m(N+1)—s—1,seN,0<s < [3]
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Tozda npu N > Ny, (20e Ny — nocmognnag, dag komopotl e pabome [7]
0ana OUEHKA CBEPTY, BWPANCEHNHAT HEPEZ NAPAMEMPLL PACCMAMPUBIC-
M0o20 Kaacca pados u cucmemuvt Juddepenyuarsunie ypasnenut) Gopmu
Ry, ..., Ry aunetino wesasucumut 4 ur onpedeaumens A(z) umeem sud

A(z) = 2T TPA(2),
2de muozovaen Ai(z) umeem cmenens 11,0 <t; <t, at = Uﬂ”;—_ll +
s+ p.

Jlemma 2 (JTemma 11 [1, c. 107]). Hyems F-paow fi(z), f2(2),. ..,
fm(2) cocmasamom pewenue cucmemu, ypaenenud (1.2) u aunedino we-
sasucumet wad K(z), wucaa p, o, Ny, s,t — me ace, wmo u & npedudyued
aemme. yems Ry — omanunad om wyad aunelinad gopma, onpedesén-
Hnasg & npedudyuLeltl AeMMe MAKAT, VMO

ord ,=oRi(2) >m(N +1)—s—1.

Tozda npu N > Ny dag awbozo yeaoeo wucaa © € K, OT(0) #£ 0,
Mampuya

[1Pr,i(O)liz1,... m k=1, m+t (2.15)
uMeem pawe m.
JIemma 3. [lycme padw
0
filz) = Z a;pnlz” i=1,...,m
n=0

npunadaencam xaaccy F(K, 1, ca,c3,q). Tozda dag awbozo namypass-
no20 wucaa N cyusecmeyiom MHo20uAeHbL

N
Pi(z) = ZBiynn!z", i=1,...,m
n=0

maxue, wmo ur wosfPuyuenmu By, n=0,... , N, i=1,... ,m 7849-
1OMET heavtm wucaamu uz noas K, ydoeaemeopsouumu nepasencmay

|Bi n| < exp(eaNVInN). (2.16)

IIpu smom aunetinag gopma
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umeem npu z = 0 nopadox wyad ne nuxce, vem u(N)+ 1, zde

N
u(N :mN—I—l—[—] 2.17
(V) = m(¥ 4 1) = | S (217
w dag awbozo npocmozo wucaa p, cs < p < u(N) u awbozo v|p, dag aio-
6ot mouxu & € K, ydosaemesopsiowedi ycaosuio |E|, < 1, cnpasedauso
HEPasencmeo

|R(E)]w < [(w(N))!], exp (’% <c6 log, N + m%)) .

DTa JeMMa BIIOJHE AHAJOIMYHA JeMMaM, IPUBeAEHHBIM B [1, jem-
ma 14, ¢. 113] uam [2, ¢. 7]. E& noapobHoe 10Ka3aTelbCTBO OMYIIEHO.
Crenyromas meMMa Takke aHajormdra jsemme 15 [1, c. 116].

Jlemma 4. Hyems paow fi(z), f2(2), ..., fm(z) npunadsexmcam xaaccy
F(K,ec1,c2,¢3,q), cocmasagiom pewenue cucmemut ypasrenud (1.2) u
aunetino nesaeucumu wad K(z), aunetinags gopma (2.11) Ri(z) = R(z)
nocmpoena no aemme 3, fopmu Ry u ux xospuyuenmut Py ; onpede-
aennt pacencmeamy (2.12)—(2.14), © € K, ©T(0) # 0. Yucao o onpe-
deaeno 8 aemate 1.

Tozda deg Py ;(2) < N + (k — 1),

| Pr,i(©)] < (ﬁ(er m+ N)) '

n=0
N+o-ﬂ";__ll+|:

- N
~exp(NInN 4+ esNVIn N + ¢gk)|O)] ““N]. (2.18)

Epome mozo, dag awboeo npocmozo wucaa p, cs < p < u(N), awbo-
20 v|p u awboli mouxu & € K, ydosaemsopaowei ycaosuwo |£|, < 1,
CNPABEDAUBO HEPABEHCTMEO

|Re(E)]s < |(w(N))!]y exp (”% <c6 log, N + C%)) . (2.19)

ITepeiiném & noka3arenbcTBy Teopembl 1. Onpenenum unciao N =
N(n) paBeHCcTBOM

N=N(n)= [exp In'+e |@n|] . (2.20)
IMMycte N > Ny. Honoxum s = [\/IJZ—N], t= UW + [\/IJZ—N] U npu-

MeHnM eMMmy 2. Martpuna (2.15) uMeer paHr m, TTO9TOMY Cpeau eé
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CTPOK €cTb m — | CTpOK, NTUHEWHO HE3aBUCUMBIX CO CTPOKOW Ko®(-
¢urmenToB Gopmbl L. O6ozHaumM HoMepa 9TUX CTPOK ko, ..., ky, u
PaCCMOTPUM OTIpEIEeTUTENE

b by
A©,) = | Prra(®n) o Pra(On) | (2.21)
Pl,km(en) Pm,km(en)

On IIpeacraBJisieT co60i OTINYHOE OT HYJIA IeJoe YUCJIO U3 II0JIA K.
Ero mosxno paccMaTpUBaTh, KaK 3HAUYEHME MHOTI'OYJIEHA

hi ho,
A= | Pl e ) (2.22)
Plykm(z) Pmykm(z)

B Touke z = O,. [locrombky k; < m +1,

k-1
H(na—l— m+ N) < exp(eioNVIn N)
n=0

1 u3 TeMMEL 4 cienyior HepaBeHcTBa deg Py, ;(2) < N + c14 [—/—IJZN] )

Wi sta [

|Pr, ;(0,)] < exp(NIn N 4 ¢15NVIn N)|O,] R
BBITIOJIHAIONAECA JUIA Beex ¢, j = 1, ..., m. O6o3naunm
h= Z:rlr}a)fm [hil.
Torma

[A(O,)] < (m— Dhexp((m — )NIn N+

—(m— mio mlm=1) g
+613N\/1nN)|®n)|( D T +[m]),

n u3 (2.20) monyvaem

[A(0,)] <
(m— Dlhexp((m — )NIn N + c;aNVIn N + e;5sN(In N) ™= ). (2.23)

Moacraum z = & B A(2) ¥ paccMOTPUM TIOJyYEHHbBIE DIIEMEHTHI
noseir K,, rae v|p,
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Jlemma 5. [Ipu N > Ny dag awbozo npocmozo wucaa p, ¢c5 < p < u(N)
u vlp 6 noae K, snnoangemea pasencmeo |A(E)]y = |A(Oy)]y-

s JAOKa3aTeJbCTBaA JEMMBI UCIIOJIB3YEM PABEHCTBO, CIIpaBedJN-
BO€ B KaKIOM M3 paCCMATpPUBAEMbBIX nojaei KUZ

rae Ay(€,0,) — mHOTOUNEH OT £, O, ¢ KoapPuimenTamu n3 Zk . Cre-
jpoBaTenbHoO, cormacHo (1.5),

|(€ - en)Al(gaen”v S |(€ - en)|v S
< exp(—(m — 1+ &)(exp Intte |(9n|)lnl‘|'E [©.]),

oTRyaa, BBUAY (2.20),
(€ —©n)A1(E,00)]y < exp(—(m —14+8)NInN).

C apyroii croponsl, A(Q,) — oriudnoe o1 0 IeNoe YUCIO U3 MOJA
K, caenoBarenbHo, coraacuo (2.23),

IAOnly > [A(OL] > exp(—(m—1)N In N—e14NVIn N —¢15 N (In N) 7).

Ecnu uuciio n, a, sHauuT, n uncio N, BEIGpAHO AOCTATOYHO GOJb-
M, TO

exp(—(m —1)NIn N — c1aNVIn N — c15N(In N) T >
> exp(—(m —1+8)NInN),
mosToMy 13 paBeHcTBa (2.24) cieayer, uro
A = [AG)]. =

> exp(—(m — 1)NIn N — ¢;sNVIn N — e;5N(In N) ™). (2.25)

JlemMa mokaszana.

B kasmom m3 paccmaTpuBaeMbix modieli K, yMHOMMM TepBBIi
cronGer onpenemutena A(E) wa 1, Bropoit cronbern — Ha f2(€) m
Tak Jaljiee, crTonbGerl ¢ HoMepoM m Ha fn(§) m npuGaBmMm mony-
yuBIKecs cTouabipl kK neppomy. Ormerum, yro €], < 1 u Bce ps-
ael fa(€), ..., fm(€) cxomarca. Cormacto (1.6) un (2.13), saemenTamm
MepBOTO CTONOMA BYAyT BEJNIMHBL

L&) = L(f1(&), ..., fm(&), Lij(&) =Ry, (&), i=2,...,m
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B ykKazaHHoOM mopsanke. [TosTomy

A= | O Penl®) o Pun®

L&) Pog,(§) oo Pk, (§)
O6o3Haunm ajrebpanvecKue AOMOTHEHUA 9IIEMEHTOB IIEPBOTO CTOI6-
11a 9TOTO OMPEAETUTENA b1, . .. , O, COOTBETCTBEHHO, U PA3TOKAM €T0

0 TTEPBOMY CTOJGILY:

A©) = 3 L)) + LE)b. (2.26)

ji=2

W3 (2.19) caeayer, uro misA moboro mpocroro unciia p,cs < p < u(N)

u vlp
> e

v N .
< J(w(N )y exp (K— <c6 log, N —|—C7—2)) , 1=2,...,m.
K P

CirnenmoBaTelbHO,

HZ|L 6|”<H| Ny exp (I:) <c6logpN—|—C7%)),

rle MpOoM3BE/EHUsA B IIPaBOl M JEBOM YacCTAX ®TOIO0 HEPaBEHCTBA
B3ATEl 0 BCeM v|p, p,cs < p < u(N) . Mcnonap3ysa usBecTHBIE He-
paBeHCTBA AJA KOJUYECTBA MIPOCTHIX YKces B 3a/laHHOM MHTEepBaJe,
noJjiy4yaem

< pax (Ll < L) <

) )

In N u(N
Hexp(c6 log, N) < exp <c6 np X 61611“2(]\)])) < exp(e17N),

N
Hexp <C7—2) = exp (NZ c_;) < exp(c1sN).
P P

HakoHerl, TOCKOIBKY Mpon3BejeHnA 6epyTca o v|p, p,cs < p < u(N),

npomssenerne [ [(u(N)!], ormmaaerca ot ((u(N))™") mocrosHHbmM

MHOMRUTEIIEM. HOSTOMy

Z|L )8l < (w(N))Lexp(croN). (2.27)
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C apyroi#l cTropoHbl, 13 HepaBeHcTBa (2.25) cienyer,uro

[T1a©L =]]1a®©) >
> exp (—(m —1)NInN — c1aNVIn N — e15 N (In N)ll?) , (2.28)

rje IpousBeeHusa GepyTca mo v|p, p,es < p < u(N). 3 HepaBeHCTB
(2.27), (2.28) u paBenctBa(2.17) cpasy cnexnyer, 4To

[T1a@k = [T 158,

Torga n3 (2.26) momydaem, uTo CymecTBYIOT p,es < p < u(N) u v|p
Takue, uTo B moJe K, BHITONMHAETCA HepaBeHCTBO

[ > [AE)]o-

Teopema 1 mokazaHa.

Mepeiiném k mokazaTeabcTBY Teopembl 2. [lycths d — cremenb mMHO-
rouiteHa P(y1, ..., Ym )0 COBOKYIHOCTH TEPEMEHHBIX Y1, ... , Ym. 10-
Ta ero MOKHO paccMaTpUBaTh, Kak JUHelHyo ¢opMy oT M = C’n”;_l_d
NpOoU3BEJEHUN CTelleHeN TiepeMeHHbBIX ylfl, cey yﬁ{”, rae ki+...+kn, <
dk;>0:=1,... m.

Jlemma 6. [Tyems paov fi(2),..., fm(2) ydoeaemeopaiom ycaoeugm
meopemut 2. Tozda ur npoussedenus cmenenet

) ), k4 ke <d, k> 0i=1,...,m,

COCTNABATIOM PEUEHUE CUCTREMBL AUHeTHBT duepenyuarsnm ypasre-
nutll, KosdPuyuenmu KoMopoil TEATIOMCT %EAOUUCAEHHBMY AURETHBLMU
KoMOuMaAyUIMY KospPuyuenmoe ucrodnotfl cucmemu (1.2). Kpome mo-
20, onu npunadaencam xaaccy F((K,Cp,Cq, Cs, §), 2de

01 =c + In 2, Cz = C2, 03 = (63 + 1)d, fqu q1+[ln d].

JloKa3aTeqbCTBO JIeMMBI BIIOJIHE AHAJOTWYHO J0Ka3aTelbCTBAM
aemmbl 18 us [1, ¢. 122] u nemmnl 7, tam ke, c. 415.

ODTH MpowsBeNeHWs CTENeHel JWMHEeAHO HEe3aBUCHMBI BCJIIEICTBUE
anrebpandeckoii HeszaBucumoctrn fi(z),..., fm(z). W3 HepabeHCTB
(1.8), (1.9) mpu mocraTouHo GONBIIKX N CIEeAYIOT HEPABEHCTBA

p < Mexp (In'+(]6,]))
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|€ — Oply < exp (—(M — 14 &)(expIn'te]0,]) In'*e |®n|) ,

npefcTaBasamne coboii HepaseHncTsa (1.4) u (1.5), B KoTopBIX M
szameneno Ha M . [Ipumenenne Teopembl 1 3aBepiiaeT 10Ka3aTeIbCTBO
TEOpEMBI 2.

B sakmouenue maparpada npuBeaéM IpUMep TOYKH &, YAOBIETBO-
pAIOIIE yCIOBUAM M0KA3aHHBIX TeopeM. [liid »Toro Ajd HATYpaib-
HBIX uncedn k,l > 2 nonoxnm ®(k, !, K), paBHO#l mocieqoBaTellbHOMY
BO3BeleHUIO unciia k B cremnenb (K pas, T.e.

k

bl

o6osHaumM P(K) = ®(k, !, K) u momoxmm

n

O, = > _(B(K))!.

K=0
Hnan>1
On < 2(2(n))! < exp(@(n)(In(®(n))).
s Beex npocthix p < ®(n+ 1)
€ = Onlp = [(2(n + 1))l
IlokaskeM, 4TO AJIA BCEX MPOCTHIX
p < exp(In(exp ®(n)) In &(n))*
BEITTOJIHAIOTCS HEPABEHCTBA
(@(n + )]y < exp(—exp((®(n)) In @(n))?).
IlokasbiBaeMoe HEpaBEHCTBO CilelyeT U3 HEPaBEHCTBA

( ®(n+1)Inp
exp | ————4—
p—1
KOTOpOe cileflyeT U3 HepaBeHCTBa
O(n+1)
p—1

) P(n+1) < exp(—exp((®(n))In <I>(n))2),

—In®(n + 1) > exp((®(n)) In &(n))?),
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KOTOpoOE, B CBOIO OUepenb, ClelAyeT U3 HepaBeHCTBa
®(n+ 1) > exp ((®(n)) In ®(n))?) (In ®(n + 1) + exp((®(n)) In ®(n))*)),
JIETKO BBITEKAIOIIEro U3 HepaBeHCTBA,
b(n+1) > 2",
IpU JOCTATOYHO GOJBIINX 7.

Ilpemmoxenme. Pgd (1.3) maxodl, wmo cywecmeyem bGeckoneunoe
MHONCECTNEO HAMYPAALHBLT HUCEA N MAKUL, MO 04T 2100020 NPOCMO20
wucaa p, ydosaemeopawuezo yeaosugm (1.8) u awbozo v|p swnoand-
emeqg nepasencmeo (1.9), geagemed mpancyendeHmuM sLeMERMOM
noas K, .

Ilna pokasaTesbCcTBa, Mpeaogaras MpOTUBHOE, PACCMOTPUM OT-
JMYHBIA 0T HyJIA MHOTOWIeH (Q(x) ¢ TebIMu Ko PUIMEeHTaMu Takoii,
uro Q(€) = 0 monsa K,,. Torma

Q@) =9+ L gt

n AJisi 1106010 N BLIHOJJIHAETCS PaBEHCTBO!

Q(en):_Q/(f)(f—en)+$(f—@n)2+.... (2.29)

IIycte C — Hamboapmasa 13 abCcoIIOTHBIX BEeJIUYUH Koo UIMEHTOB
MHorouiieHa (J(z), a ) — cTemeHsb sTOr0 MHOTouWIeHa. Torma

1Q(0,)] < C27(]0, )"

W, 3HAYUT,

1Q(0:)] > (C2P(J0,])") 7.
Nz (2.29) cienyer, 4to eciu
€ = ©uly < (C27(J0,D7) 7, (2.30)

7o pabercTBo Q(€) = 0 He BRIMoNHAeTcA. Ho mpu Gonbumx n Hepa-
BeHcTBo (2.30) caenyer u3 (1.9). Tlpennoxenne HoKa3aHo.
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3. JIOKABATEJIBCTBO TEOPEM 3, 4

Jlemma 7. Ilycmbs MaKCUMAABHOE KOAUMECTNEO AUHETHO HE3ABUCU-
muz wad K(z) cpedu padoe 1, fa(2),..., fm(2) pasno maxcumansno-
MY Koaunecmay aunelino wezasucumur nad K uw paswo [, 1 < | <
m, & — pa0d, ydosaemeopgouutl ycaoeusm meopemur 3. Tozda psdn
1, fa(2), ..., fm(2) ModcHO nepenymeposams max, 4mo noAYLENHBLE &
pesyavmame paow 1, Ga(z),...,Gi(z) 6ydym aunedino nesasucumsl naod
K(z), a ocmaasusie Moxncno npedcmasums & aude

G](Z) = Bjyl + Bjysz(Z) + B]'JGI(Z), j=1l+1,... ,m, (331)
ede By, e K, i=2,... 1, j=1+1,... m.

IloKa3aTebCTBO JeMMBI OUYEBMIHOE.

Paner 1, Gy.y, ..., Gi(2) yAOBIETBOPAIOT BCEM YCIOBUAM T€OPeMbI
1, mosromy memay 1, Ga(€),...,Gi(€) HeT NMHEHHBIX TI0GANBHEIX
cooTHomenmii. JIoGoe raobaibHoe JuHeliHOe COOTHOIIEHME

¢+ C2f2(8) + Emfm(§) =0

mocyie Toro, kKak paabl 1, fa(z),..., fm(z) OyayT mepeHyMepOBaHBI,
KaK B JIeMMe, IepefiléT B HeKoTopoe JMHelHoe rilo6aJbHoe COOTHO-
HIeHue

W3 pasencts (3.31) caeayior rino6ajbHBIE COOTHOIIEHNA
G](f) = Bjyl + Bjysz(f) + BjylGl(f), j=1l+1,... ,m, (333)

Hokraskem, uro mioboe cooTHomnmeHne (3.32) mpelcTaBiger co-
Goii nuHeliHy0 KoMOUHANMIO cooTHoImenni (3.33). JleficTBUTENBHO,
mpermoaaras MPOTUBHOE U MTOCIIEN0BATENBHO UCKIIOYAA U3 COOTHO-
mennsa (3.32) Benumumusl B; Gi(€), j =1+ 1,...,m, moayuum rio-
6aJibHOE JIMHEWHOE COOTHOIIEHUNE

i+ Csz(f) 4+ ...+ ClGl(f) =0,

B KoTopoM mpu HekoTopoM ¢, 1 < ¢ < [, C; # 0, 9To MPpOTUBOPEUUT TO-
kKazaHHo# Boiie TeopeMe 1. Teopema 3 mokasaHa.

Mepeiiném & mokaszarenbcTBy Teopembl 4. Paccmorpum MHOMKe-
CTBO 51 MUHUMAJIBHEIX ypaBHeHuUid. CorjacHo yCIOBUAM TEOPEMBI, X
MOMKHO PacCMaTpPUBATh, KaK MPeJACTaBJEHME CTAPIIAX YIEHOB DTUX
ypaBHeHUI B Buje NuHelHOW KoMOMHaIMM ¢ Koa(punmeHTaMuU M3
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mona K snementoB 6asuca mpocTpaHCTBa, MOpPoXKAEHHOTO Ham K,
npowussegeanaMn crernereii (1.10). ToactaBnas B Hux & BMecTO Z,
mojiydaeM TpUBHUAJbHBIE TI06alibHBIE COOTHOIMEHUA. Kciu ke moa-
CTaBUThH ¢ BMECTO Z B BHINIEYIOMAHYTHIE DIIEMEHTHI Hasuca, TO, WC-
MoNb3yA JeMMmy 6 m Teopemy 1, jlerKo M0Ka3aTh, UTO MOJYYeHHBIE B
pes3yabTaTe PAOLI He OYAYT CBA3aHBI HUKAKAM JMHEHAHBIM TI106aiIb-
HBIM COOTHOIITEHUEM.

Jwo6oe riobanpHoe anrebpandeckoe cooTHONIEHNE Mexay fi1(E),
.oy fm(€), cormacHo CKa3aHHOMY BBIE, MOMKHO TPEACTABUTH, KaK
guHeliHoe cooTHoIlmeHrne Hal K MeXIy Tpou3BeleHUAME CTeleHei
pTuX pAAoB. CTapIinuii 4jgeH 9TOT0 COOTHOIIEHU MOJNYyYaeTCA B pe-
3yIbTaTe TMOACTAHOBKY £ BMECTO Z B HEKOTODBIN CTAPIIUN YIIEH ajre-
GpandecKoro ypaBHEeHUA, cBA3bIBaloero pAmel fi(z), ..., fm(z) Han
K(z), mrade MbI Moy Ynin G TI06ATBHOE COOTHONIEHNE MEKIY Dile-
MeHTaMu Oa3uca, 4TO HeBO3MOKHO. (CorjacHo CBOWCTBY 2 MWHH-
MAaJIbHBIX 9JIEMEHTOB, CTAPINUIA YJIEH DTOIN0 YPABHEHUA MOKHO 3aMe-
HUTb JWHeHHOH kombuHammeil ¢ kosddurmentamu us K dmerHos MeHb-
IIero MOPAAKA, YTO MPUBENET K TI06aIbHOMY COOTHOIIEHUIO, CTap-
WA YiIeH KOTOPOTO MMEET MeHbBINA mopAaok. [lpogomkasna osToT mpo-
Iecc, MoyvyaeM, 4TO MCXOJHOE IiiobalibHOE COOTHOIIEHNE CBOAUTCA
K pPe3yabTaTy MOJICTAHOBKUA £ BMECTO Z B ajrebpanyveckoe COOTHO-
menne ¢ kKospduimenramn 3 K, cpaseialomeefi(z), ..., fm(z). Tem
caMbIM, Teopema 4 gokKa3aHa.
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Chirsky V. G. A generalization of the method of global relation.

We generalize the notions of global and non-trivial global relations to
the case when the the series in the definitions of these relations are eval-
uated at a point, which is itself a series, well -approximable by algebraics
in any non-archimedean local field.
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