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Mu ucnollsyeM cJreÄyputnü Bapr.raHr ocHoBHoro pe3yJrbrara
X a r i u u a  H  3 H s e x n n r a  [ l ] . f l y c r l f  :  I  b l X t e C t X i  - M H o r o -

eleH, r(6 - noÄnoJre no,rs C *o"nn"rla*,L',1* ura"r, **o", rrro Bce
xossÖr{quexru 6i MHoroqJreHa f alreopaut{Hbr HaA l(0, n nycrt ff -
_qrrcJro roqex, conpf ixenHblx c ror{Kofr (br,  . . .  ,  ba) HaA noneu (o
(T. e.  qHcno gJreMeüroB op6utu roqxr.r  (br,  . . . ,  ba\ npocrDaHcrBa
Cd nol Aeücrsuer{ rpynnd fa.rrya non" C ir t ,  Kü. '  

r  -- '
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rottKy (ät,  .  .  . ,  ba\.  Tor4a
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3.qecs L(f)-  Ha,rM€Hb[ree qHcro Hecr(anf lpHbrx yMHo]KeHrü n Ae-
reHilir, Aocraroqgoe Änfl BbIr{HcreHHs vgöroq,relra / cxemoü Ha4
9 - t {} .  (TaxHu o6pasou, AorrycKaercf l  npo}{rBorrbHafl  o6pa-
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(oprrrr Ir3 no.ro;'t i ttreJbHbtx ÄeitcrBllre.lbtlbl\ qllce' ' i  ct{tITatorcR no-
, , TO ; * ! nTc . ' l bHU l ' i l 1 , l e i l cTB l lTe "Th ,Hb l I l l l  t { ! l c . { a l v t l l ,  e c " l l i  He  o foBOpeHo

npor r  a  noc .  )
fi,oxasar e.totr6o. n)'crb

K o : Q ( ö ,  e x p  ( 2 t i l 3 , . . . ,  € - \ p  ( 2 n i l d \ )  -  Q ( r ,  e x p ( 2 n d l ) ) ,

r t e  J : H . o . K . ( 1 ,  . . . ,  d ) ,  w n y c r b  g l * T t i  ö  J , r s  i :  l ,  . - . ,  d .

Tor. ta degg; {  d,  t t  r{ t {  ro, ' tox(rtr t  I I :  d.  Kpolre roro, none r( :
:  K0(bi , '1 

- .  
. . ,  bt /d,  rB.rrrercr l  pacunpeHIIeM f a,nya no"rR Ä0, l I

op6ir iur ror{Krr (b,  bi t t ,  . . . ,  bt /d\  noJ, Aeitcrel te} l  rpyni l  Gal(CiKo)
H- Cal (K/Kü coBnalarcr.  f locxo. ' tuty JI Iub eJ,t lHttqsul ' t  3! ' IeMeHr
rp! 'nirbt  Gal(r t / (o) ocraB, ' Iner roqKy (q, . . . ,  b ' / .o. |  Ha N{ecre, qtrcno

r!  
-  

s. leueHron opCttru roqxtt  (b,  b ' /2,  .  . . ,  b l"d) no. l ,  Aef icrstretvt
rp) nnH Cal((/l(o) coBnaÄaer c tltlc.rlori 3.lelteHroB rpynnbl
Gal {r1/Ao).  Taxrt :r t  o6pa:on,

ff - * üal ((lr(o) : [,( : /(ol,
H nosrolfy

3anuurert
ÄeHTHO, T0
re6pa:tvHo,

L( I 6rtrxl) ) (tog [,( : Kol/log d)"r .
\  l< /<d  I

[ / ( :  A o J :  [ I ( :  Q ( ä ) ] / [ Ä o :  Q ( ä ) - ] '  E c . r t t- [ Ä o :  
Q ( b ) - ] :  I Q ( " x p  ( z t i / t \ ) :  Q ] :  q ( / ) .

ro  [ , (o :  Q(b) ]  . l c . r r r r

16u :  Ql :  q(I) '  [Ko :  Q(e.rP(2ni l / ))1.

ü rpancueH-
Ec.nn ä an-

Ilocxo.:rxy nce npocrbte J,errtre.ltl qllc.'Ia q(/),-r"renuure df2, a

[/(o : ( lexp 1Zn;71; i] He npenocxo;I,lrr Be-lrtq-rtttbr lg.(.bl : Q] , ne :a-
sr lcsueä ot d,  to s o6ol lx cnyqafrx ql tc. , lo [Äo:Q(D)l  He AeJl l l rcf l
Hlr $a oluo npocroe qttc,'Io p II3 tlHrepvata df2 { p { d nptt yc-
JIoBti l t ,  r i ro d AocraTollHo Ber' I I tKo.

C rpi'roir cropoxbf, !tL,l yrBeplKÄaelt, '{ro ,1,'Ifi ,r,ocraro'{Ho 6ona-
unrx d quci lo [( :Q(b)]  aelrrrcn Ha Ka]K.roe npocroe q]rcxo p t l3
Hnrepna.la dlz < p g d. H: aroro Bcnollorare.nblloro yraepx(Äe'
ngtr c ncfiorrb3o8aHlles{ Teopel[H o pacnpeAeneHtllt npocTblx qHee"l

BbITeHaeT, qTO

tog [K : KslT 'ou (r,r$"o o)> o.

oTli).*:ä B CEOIO Oqepe;Ib BbITeKaer CnpaBe.i1.'It lBocTb npltMeuentts l.

A;rn .l,oxasare,tbcrBa yKa3aHlloro BctroMorareJlL'Horo yrBepxÄe-

l{tttt .t{ icraroqg0 noKa3arb, qro

[e(6 , , ) :e( r ) l :p
J.r*  :ocraroqHo 6o.rutut tx  npocrbl \  p .

f l 1 ' c r s  p -  npoc roe :  Aon i ' c r r t r r ,  u ro  IQ  (b r /o ) :  Q (b ) . ]  ( ? . ,  Toua
ynotö*.,t** Tn - b Hlteer HerpttBlra'lbslt it . le;rttre;ru h e Q (ä) [T] '
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f locxo . ' r r ,xy j ra ; i  nor reM C.^Tp-b : ( f  -eoa)  . . .  ( f  __Er - ra ) ,  r1e
c- bt/e e R r e :  exp (2ni/p),  cso6oaHlir  q.ren uuoioq;resa f t
f iMeer  Bn7 l ta^ ,  npr r r {eNt  I  {  m (  p .  Taxuu o6pa:or r ,  E ta^  =  e(ä) .1539,8  u  H u  TaKHMrr ,  r {TO 

? f t l  +Up:  l ,  t tO.T ]qae] t  Eua= Q(0) .OrcroÄa,  nocKonbKy a  v  0 -ae i r ' c rs l r re rbHr , re  q r rcJ ra ,  
"=d ia i lr-cnw b TpaHcueHAeHTHo, TaKoro 6urs He Iiro;rier. Ecnu 0 a,rre_

dpaltvno, paccMorprrM pa3JrolKenrre (ä): q?, . . . Q"r, apo|soro t{Aea-

{a (b), tAE Qi- npocrbre lrÄeanbr Konbrra d qe.rux 3.{eMeHTots ro,rrr
Q(ä),  ä eie, Z\{0}.  Coornercrsyloi l lee pa3.ro;* ieurre Hlearra (a)
noKa3blBaer, rtro qitcd'to p AeJItlr Ka)KAoe ei. Ec.l lt p BeJ'IIIKO, 3TOrO
6urs He Mo)Ker,  pa3Be qro r -0.  B nocneÄHe\r  cJyr lae a u b-
€Arrglrrlbr (o6paruursre e,reuexru) KoJrbrta 0. ts amy reopeuu !,n_
pflxne o eÄHHirr{ax cyu.[ecTByeT oAHo3HaqHOe IIpeÄcraBr,reHHe
. j 3
o - u . o i r . . . u ' s ,  f 4 e  r J * K o p e f i b  H 3  e 1 r { H r r r l b r  B  n o J r e  e ( ä ) ,
{u r ,  . . .  . ,  , : l :MHo}Kec rBo  ocHoBubrx  eAHHHT{  no . rn  Q(ä )  H  f  1 ,  . . .
.. ., rs e. {,. LooTBeTCTByIOU{ee npeÄcTaB,lteHile c noKa3biBaeT, qTo
qncno p Aenr.{T -Ka}KAoe fi. Ee"rru p Be,'rurKo, groro 6urn He Mox{er,
pa3ne qro Bce f; - Hyna. Ho ror4a b : I, a 3ro lrcK.fitoqeuo. TeM
caM_brM rpe6yervroe yTBepx(AeHtre AoKa3aHo.

3aMe.ranue. &lu c$-opuyJrHpoBaJrrr npfiMeHeuue I Anq cJ"ryr{aff
IIofloi{inreJIbHblx KopHel"r H3 nor'rox(rrreJIbHoro,leirctslrrentsoro ä.
fia Call loM Aeae AallHoe AOKa3aTe.nbCTBo npoxo.l, i lT 4nr ln6orO ue-
$lixeBoro KoMrlJIeKcHoro ,, He gBJItlou{erocfl KopHe}r II3 eAIIHlrrIh,t, f i
l to6ux guaqesrrri xopHeir btl i. Ecnw xe ö ss,'rqercfi KopHeM lrs eÄrr-
Hlrr{bl - cKaxeM, AJrn rpocrorbr, 6 :_exp(2ni/t\, _ MHoroqJreH 6y-
Aer r rMerb.Bj rggK.yr lo c f lo)KHocrb (cru.  I l ] ,  cne:crerre l ) ,  ecnrr  6paiu
b, , , ,  :  exp(2ni / t i ) .  OÄHaxo a.nq an6örö yxasaHxoro ä uoxHo Bbr_
6para 3naqeHHrr  xopnef i  b t l i  s  raKrrM o6pasolr ,  qro6u MHofoq,ryeH
I{MeJt HeBHCOKyTo cnox{HocTb.

A Hmenuo, cBffx(eM c KalK4nrtr Harypanbnbrlr qlrcJroM i napy
Hary.pa,rbrrHX rrrrceJr f, g, onpe4erfleMbrx cneayrouxlr o6pa:olt: ;1
sau6o;rurunir oduuü-AeJrrrrenb.^qrrcer 

.i v tt g;rs donsrurrx /, ä g
raKoco ,  u ro  I  {  g< t  !  g .U /D :  I  (mod l ) ;  , l r r c . ro  i  o l nosHaqno
glrpeqe.'rner 3HaqeHrrs J " 

S. f lo.noxuu äi: exp (Zitg/f t), rorta
b l : r *p (zn i / t ) :ä .  Ecnn I  xueer  s  paonr rquhrx  npocrs rx  Ae. r t ( -
T e r e r ' r ,  T o  A n R , l u c e a . f ,  g i , . c e f r 3 a n H b r x  c  q u c . r r a u l r  i  e { 1 , . . . ,  d } ,
HMeercff  rre 6onee ( log d) ' .1 sosnoxrHocreir .  paäo6lerr cylr} Iy

.L.t ,X, Ha qacrr{  B coorBercrts}nr co snaqeurin}rr t  f ,  g.  KaxÄanl< /<d
H3 tracrgbrx cyMM aroro pas6ueHnn üpeAcraBJser co6oli cyll}ry
nexoropofr reolrerprrqeci<ofr nporpeccHtr rr ltro:*(er 6Hrl ssrquc.re-
Ha  co  cJ rox \Hoc rb ro  O( logd ) .  Tax r r r r  odpaso r r ,  L (  I  ö i x l ) :
:  O ( ( log r / )s+r ; .  

\ r</<d )
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l lp t tn tenexxe 2,  f lycr i t  r  €  Qtn 
-  
.  Tcteda

L ( I  i 'xt\> dti ] l log d.
_ \ l< i<d /

f i , oxasa re . zbc r l a .  l l y c ru  r : s / t ,  t t p l l t l e l l  r l l l c ' l 4  seZ  r r  l eN
B3anlrHo I lpocrbt ,  p-  npocroi r  Äel t t re ln q l lcJ la l ,  ( :  exp(2ni /p\ ,

r ( o : Q ( - t )  r r  g i : f ' , - i '  Ä n r  i :  l ,  . . . ,  d .  f l y c 1 , ,  Ä a . ' I e e ,  4 r ,  " '

. .  .  ,  6 l^-  npocrble q l lcra,  He npeBoc\o; lgql le  d.  Tor la t l t tc" Io N
TOqeK, Conpg)rieHHbrx c roqKoit (1" 2" . . . , d'\ l lSA llo"'t€M r(0,
paBno rrrrc.ry roqeK, coflprl it(eHublx HaÄ r(o c roqKori (9i, . "., g;),

xoTopoe B cBolo oqepeJ,b He MeHbue r{l lc, 'Ia ToqeK' conpfix{eHHblx
Hai l  i (o  c  ror{Kofr  

-  
( (Ai ) ' / r ,  . . . ,  (s ; ) "0) .  I loc, re lu,ep paBHo

creneHi l  pacuupeHi l "  [ (o((q i ) ' /o ,  . .  - "  (q l ) ' /o) :  (oJ,  noc] io . ' tbKy,

KaK I I  B npeÄbl . ly t r leM ÄoKa3aTertbCTB€, yKa3aHUOe paCIr lUpeHl le eCrb
pacuilrpenrre fa.rya. rl lur yrnepx.raelt, qro A"'IR Ka;' l iÄoro I 4 nt

(si*,)"o # (u((qi) i iP, ". -,  (qi)"0).

Tor, ' la  l r l tee l r  N > 2" ,  orKyla c l tcnoJb3oBat l l le l t  rcopcr tb l  o  pac-
npe;iexell l ln npocTblx qllCe.l noxyqaelt

t (,ä, i'r')> (mlQ+ log (dr)))'/: 7 a't'f tog d .

VXagarruoe BcnOltOraTe.Ibttoe yTBePX:leHtle BbtTeKaeT l l3 CJIeÄylO-

uero odqero r$axra.
f l yc t r  d l ,  . . . ,  a t ,  ( t r -no . tox i l l re " lb l lb le  paut loHaJ lb l lb t re  q l l cJ la '

npr rqeM
ßr tp  e ,  Kn(u l ,o ,  . . , ,  o t ,o ) .

TorÄa cyu{ecrBytor q}tcJa a,€Q tt  41, . . . ,  etQ $ü, Tanl le,  uto

a : w q a l t  . . .  a ' t t .

,l l,oraxcrt sro ltltÄyx{tteüt no l. A"rn / * 0 ltrteeu

lQ(o'ro; : QI < [Ko : Q] : q * l.

OrcrcAa, KaK B npeibtÄyueM aoKa3are.i lbcrBe' BbITeKaer' qro

At/p eQ, n .lrur nplrHrrltaell re - st/0. f lperfnOnolKll lvt no tlHÄyKllII l l '
r r ro  

a t tp *K :Ko(n l ' , , - . . , u i t ! r ) .

f lo ; roxul r  O:a l to,  q--s t  e.  TorÄa none r ( (0)  f iB ' l t lercf l  pacul tpe '

Hneu  l a . l ya  no .1n  (  t r  s . j t eMembt  I , 0 ,  . . . ,  0 t  coc tan , r sp r  r ( -6a : l t c

no.'tf l  ;1(6) nptt l leKoropoM z < p - l. (B Aeitcrs*re.rF,tlocrl l
z :  p  -  l . )  f l yc r r

r l : ä o * ä r 0 * . . .  * 0 " 0 " ,
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rAe 0r  e .  K ,  u  nycrb  o*  Ga j , i / i (0 ) / l ( ) ,  npr r , reM o . (0 ) :&0.  Cyurecr -
ByIOT HaTypaJlbHbte A,  i . r ,  t .är \ r le ,  qTo ( j (0) :  i , ,0 ,  npHrIeM (u,  p) :  t ,
u  o(q)  : toq"  Cpacal i i r ; . ; ,  i iuJ,q l i l l rqr lenro,  o Bbrpaxieurr r rx

u (q) :  bn . l  $ ,o {0)  . l  ,  .  .  *  b"o (0) '  :

,r 
:  üo I , i , i ,"{ l  -, .  .  .  - l-  b"E'T,

s(q):{oq *= hc\o * br*fi+ . . . + b"e,g"
ü 3aMeqafi, qro Bce iui l lr-rtapfio pa3.,urr{HrJ, ycraHaBJrlrBaeM, qro
Hh{eercq B TorrHocrrr  oÄt 'o .J i l&rrcr . i r re i ,  Jnq Koroporo b i*0.  cra; ro
,6brrn,  ,

(et.i,.;;t ' , ' . .- i idld -= 0i € K.

I'ICno.rtsyn npeÄnoJlox{arit ! : .i, it.ty rrtltr t{, sa Kd,r }o gaeM, r{To

o io i :wFe" , . . . a i \ 1 r .

3aruesanu-g- (l) ,{,rn .,r',,ior.u r e l{ nlreem l ( I I'Xi.l :\ t  < i < d  )
:O( logd) . t l ro6u y6e;1r : . i i " ca  B 3ro l r ,  nonoxnnr  f r :  I  i ,X t .
He coornorrerrrr l, :r "{dldx)f ,-, ro }rHAyK(nr 

"näff"X1 
uro

f  , : (xa+t 'g*h) l (x  -  1 ) ' * t ,  rAe g  n  h_ugoroqJreHbr  c reneseü
He Bbrure r .  OtcnAa L1i,1 -  O ( log d).
. . (zl flocroarxy Hair6on*udq "cnox'ocrr, 

MHoroqJ,reHoB crene*r.r
d (ct t l lTaf iJI I I l lb Herl{xeüuUe Onepaqnlr)  nMeeT 11OprAOK pocra i l t /2,
üH){(Hrre oqeHKfi Äa$}Joir crarblr He Moryr 6Hrg sHaqlrrerTbHo y.[y.r-
lueHH. I(oHeufio, aHa.rrofr{qHbre pe3ynlräTb{ rrMeror Mecro [r B rOM
i4y'{ae' KofÄa cgrrräarcfl Bce onepauulr. Hecnonrxo 60ree c.rya-
6ue oueurn "fiofiyqarcrcff raK*(e MeroÄor{ _Lllrpaccetri Jq 

--1. 
yo.-

ToM yxyquefltrx, cAeJraHHoro IIIHoppou [2]). oluaxo r,,erä.r'XärrH-
qa - 3usexugra Il] ropa3Ao 3rrefaHrgee.
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