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Annorarus

HOJI YEeHa aCUMIITOTUYECKad OpMyJia JJId 4YuUCJia IHIIPOCTHIX YUCEJI, HE
)
MPeBOCXOAANX X ¥ JEKAIINX B aprPMeTHIecKoil TpOTPeccnn ¢ Pa3HOCTHIO
3 2
D = pi*, rne po = 3 — durcupoBannoe mpocroe yncao u D < Xse (Inln X)*

Hoceauwaemes ceemaoti namamau
Cepeesa Muxatinosuua Boponuna

1 Bsenenne

B Teopuu duncesi BaxkHyO poJjib UT'PAeT paclpejieieHue MpPOoCThIX duces B apud-

METUYECKUX ITPOTrPECCUsix.
[Iycrs npu (I, D) = 1 w(X, D,l) o3Ha4aeT 4UCIO OPOCTBIX YHCE, He MPEeBOC-

xoagamux X W cpaBHUMBIX ¢ [ o momynaio D. V3 pacmupennoii rumore3sl Pumvana
CJIeJIyeT, 9TO:
Li X

Sy (0 X)),

m(X,D,l) =

1_
rie D < X227 ¢ > 0 — npousBosibHO MaJioe uucjao, M > (0 — KoHCTaHTA.
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M3BecTHass K HACTOMAINEMY BPEMEHH TI'paHHUIA U3MeHeHHd [) Topa3ao MeHbIIe.
Haupumep, npu D < In? X, rue A > 0 — xoncranra, ¢ = ¢(A) > 0, cupaseimsa
dopmy.ia:

7(X,D,1) = M0 (Xe‘cm> ,
p(D)
KOTOpast M3BeCTHA B JiuTepaType Kak (opmyrna 3uress-Bannduma [1].

Ho jus pasuwocru D = pi*, pp = 3 — dbukcupoBanHOe IPOCTOE YUC/I0, MOZKHO
yiryamuTh 37ot pesyabrar. B 1955 roay A. I'. Tloctaukos o6HapyKu [2], 4To cymma
3HAYEHUI HETJIABHOTO XapaKTepa 1Mo MOy [, paBHOMY CTelmeHn HEYETHOTO TPO-
CTOr0 YHCJIa, MPEJICTaBIsgeT co0oi cymMMy Beilig crenuaabHOro Buja. 9T0 OTKPBITHE
3aMevaTeIbHO TeM, 4T0 CyMMbI Beiss, qaxe o4eHb KOPOTKHE (a BMeCTe ¢ HUMH U
OYeHb KOPOTKUE CYMMbI 3HAYCHUIT XapaKTepa), J0IYCKAIOT HETPUBUAIBHbIE OICHKH.

Nnes A. I'. ITocTHuKOBa MO3BO/INIA PENTATH HEKOTOPHIE TPOOJIEMBI TEOPUH UHUCEJT,
K KOTOPBIM B ODIIEM cJIydae He ObLIO0 HUKAKUX MO/IXO/I0B.

B 1964 romy FO. B. Jluuuuk, M. B. Bapban u H. I. Yynakos [3]| mokazamu
CJIeIyIOMNH aCUMITOTUYECKHN 3aKOH, cupaBeiymuBeiil npu D = pi < X §e (e>0
— TPOM3BOJIKHO MaJsioe 4ucyio, M > 0 — npon3BoJbLHO GOJIBINTOE YUCIIO):

m(X,D,l) = Lid (1+0(In"X)).
w(D)

JlokazareibCTBO ITOM TeopeMbl OCHOBAHO HA ILIOTHOCTHOW TEXHWKE, U HOITOMY
JuUtst Hero Tpedyercst urgopMmanus o pacupejesienun uyJeit L-pyuknuu Iupuxie B
KPUTHAYECKON T10J10Ce.

B 1979 rogy M. M. Ilereuyk [4] mpumennt ueio A. I. [locraukoBa K mpobJieme
nenuteneit Jlupuxie B KOpOTKUX apudMeTHIECKUX MPOIPECCUTIX U IMOTYUNT aCHMII-
TOTUYECKYIO (bopMmyiLy:

XOQp1(In X) X1
Th(n) = ———=——+0 | —= |,
,;( p(D) p(D)
n=l (mod D)

rie D = pr < X575, (I,D) = 1, Qr_1(In X) — muorouwnen crenenn k — 1 ¢ Ko-

e p
167 k3

sdpdunumenramu, 3aBucAUMu or k u pg, » = min , B > 0 — KoHcraHTa,

3aBUCAIIAA OT Po.

JokazaresnbcTBo 910it hbopmysibl ocHoBano Ha ujee paborsl A.A.Kapaiy6sr 5],
MO3BOJISIONIEl ONEHNBATH €€ OCTATOYHBIN WIEH 110 CXeMe PeIleHus] TePHAPHOI a1/~
tuBHOI 3a1a4n. JlokasarenncrBo [leTeuyka «3/1eMeHTaAPHO», TO €CTH HE UCIOIb3yeT
CPeJCTB KOMILTEKCHOTO aHATU3A.

B macrosieii crarhbe mpemiaraercs HOBBII CIOCOO BBIBOJIA ACHMIITOTHYIECKOI
dopmyabt g w(X, D,l) upu D = pj*. Tlo cpasuenuto ¢ reopemoit M. B. Bap-
oana, FO. B. Jluaauka u H. . YynakoBa mo/iydeHo He3HadYuTeIHHOE YTOYHEHUE
OCTATOYHOTO UJI€HA W BepXHEil TpaHuIbl u3Menenust D.
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Harme nokazaTeibcTBO CYIIECTBEHHO OTIMYAETCS TeM, UTO HE HCIOJb3yeT HH-
dbopmanuu 0 pacupegenenun wyeit L-pynknuun Jlupuxiie B KpuTHIECKOil mosoce, a
HCIIOJIB3YeT JIMIIb TeOPeMy O I'paHulie HyJei, npuna/yiexkamnyo B. H. HybapukoBy
[6], mokazaTeanCcTBO KOTOPOIT dJ1eMeHTapHO.

B ocroBHOM MBI IIpHIEpKUBAEMCs CXeMbI JIOKa3aTeIbcTBa TeopeMbl [leTeuyka,
OJIHAKO B HEKOTOPBIX MECTaX IMIPUXOIUTCSI BHOCUTH B 9TY CXeMY H3MeHEHHs, TOCKOIb-
Ky HaM HeO0OXOIMMO OIeHUBATDH He TOJHKO CYMMBI 3HAUEHUN XapaKTepa, HO U CYMMBbI
3HAYEHMIT XapaKTepa 10 IIPOCThIM YUC/IAM.

CdopmyaupyeM HaIl OCHOBHON Pe3yJIbTar.

TeEOPEMA 1. IIpu (I,D) =1, D =pJ < Xse~MnX)? cpnasedausa dopmy.na

m(X,D,l) = B Lo X e-mtmmxy (1)
0 (D) ¢(D) ’

be

ede » = 5 bg — Koncmanma aemmot 9.

Hawm norpebyercsi HECKOJIBKO JIEMM.

2  JlemMwMmbIl

JIEMMA 1. (mootcdecmeo Xuc-Bpayna) yemov K > 1, z > 1. Tozda das awbozo
n < 225 umeem

M= X () S St o)l

1<k<K mi..MmEgni.. Np=n
mi,...,mE<z

JIOKABATEJIBCTBO. Cwm. B [7, c. 344].

JIEMMA 2. (Bunoepadosa-Ilotia) [Tycmov X — npumumuenud rapakmep no mo-
dymo D. Tozda cnpasediusa ouenka:

> xw)

1<v<a

<VDhD.

JIOKABATEJIBCTBO. Cwm. B [8, ¢. 123].

JIEMMA 3. Jlaa 06020 nezaaenozo zapakmepa X no modyao D = pi' cnpased-

AUBA OUEHKA.:
> x(w)

1<v<a

< a>Dé In D.

JIOKABATEJBLCTBO. Cwm. B [9, c. 161].
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JIEMMA 4. Ilycmb X —npouseosvrulil He2aaenvll saparmep no modyato D = pit.
Toz0a 6vinosnaemca oueHKa

~

< alf?,

> x(w)

v<a

In D
Ina’

2de p = 1<p<0,5m, 0 <y <1 — xkoncmanma.

JTOKABATEIBLCTBO. Cwm. B |8, ¢. 222|.

Cremytomiag geMMa mpeacTapiseT coboit Bapuant Teopembl B. H. Uybapukosa
|6] o rpanune nyseit L-dynkuun Jupuxie B KpUTHIECKOR HOJIOCE.

JIEMMA 5. ITyemv X — npousdeosvhvili Heaaaéuvili  Tapaxmep no  mo0yaio
D = p§t. Tozda L(s,x) ne umeem nysed 6 obaracmu,

by A
— (Inln D)
e Ty !

b1, by — noaoostrcumenvHwvle KOHCMAHMDL.

71
JIOKABATEJIbCTBO. CHavaJjia IOKazkeM, 4To B objactu o > 1 — m,
n

7 = /2, Tae 7 — KOHCTAHTa U3 JIeMMbI 4, IMEET MeCTO OIEeHKA
L(s,x) = O((|t| + 1)(In D)*?).

CupaBeJInBO TOXKIECTBO

L(s,x) = s/ S(x)x™5 " tdx, S(x) = Zx(u).

1 v<x
Pazobbem muTerpas Ha dacTu:
D 00
L(s,x) = s/ S(z)x™* "t + s/ S(z)z ™ tda. (2)
1 D

Bo Bropom unTerpase jijis oleHK cyMMbl S(x) 6y/1eM H0JIb30BaThCs OleHKON Buno-
rpagosa-Iloita: S(z) = O(VD1In D). Nmeem:

s / S(z)r5 tdx

< (|t|+1)/ S(@)|e="~1dz < (|t + 1)VDln DD~
D

D

1
[Tockonbky 0 > —, TO

2

L(s,x) = 5/1 S(z)z~*tdr + O <(|t! + 1)%—?) ,
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rae € > () Tpou3BOJIBLHO MaJO.

Pacemorpum miepsbiii marerpasn B (2). Pasobbem ero wa wacrwm, moiaras N =
= exp (In D)?/3:

D N D
/ S(z)z™ tdx :/ S(:z:)a:_s_ld:t—l—/ S(z)z™* tdx.
1 1 N

B nepsom unTerpase cupasa cymmy S() OIEHMM TPUBHAJIBHO, & BO BTOPOM — CO-
riacuo jemme 4. [lojgyuanm:

Takum obpasom, Mbl JIOKa3aJi, 9TO B objactu 0 = 1 — (ln;y)ﬁ
L(s,x) = O((|t| + 1)(In D)*?).

Tenepsb mycth p = 0 + it — uyab Gyukuun L(s, x), HOT0KHEM

d
=1- d<1
7 (In D)?/3(Inln D)?’

Hamo nokaszars, ato d > ¢y > 0. Paccmorpum TouKy

4d
So=1+ + 1t = og + it.
0 (In D)?/3(In1n D)? o0
c
N3 Touku Sy omuiieM Kpyr pajuyca r = m Touka p Oyjer JiexkaTh BHYTPH
n
Kpyra pajuyca r/2, Tak Kak
C1 5d

2(In DA~ (In D)2 (Inln D)2

B kpyre |s — so| <r
L(s, x) = O((|t| + 1)(In D)*?).
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Kpome Toro,

1 =1 * du (In D)?/3(Inln D)?
| S —<1 — = ~
L(so, x) ; noo * /1 uoo N 4d
[TosTomy
L(s,x) In* D
<M=(tl+1 :
e

TouHO Takas ke OIEHKA NMEET MeCTO B Kpyre |s — s1| < r, 81 = 0¢ + 2it. [Ipumennm
aemmy 6 (8, c. 99).

L'(s0) 4 1 4(In D)%/ (In D)?3(Inln D)?
Re > ——InM + Re = — In M + ,
L(so) r So—p c1 5d
L'(s1) 4 4(In D)3
Re > SInM=———""" _InM,
L(s1) r 1
L'(09) 1
_L(O'()) 0'0—1+62

CHpaBeILJ'II/IBO HEPaBEHCTBO:

L'(09,x) L'(o¢ + it) L'(o¢ + 2it)
s {_ L(0o, X) } M {_Re L(og —H’t)} i {_Re L(og +2it)} >0

HO,ZLCT&BI[HSI IIOJIy4YeHHbl€ OCHKU B 9TO HEPaBEHCTBO, IIOJIy4YUM:

; { (In D)?3(In1n D)? . CQ} o {4(ln D)2/31 4y (o D)?3(Inln D)?} .

4d o niv — 4
4(In D)%/3
+C—1HM >0,
(Inln D) 3¢y 20 , 40 20
920d T (InD 2/3+E(IHIDD) +C—11nlnD—alnd>(),
1 {(InlnD)*> 20dInd 20 3co0y )
_c_l< 20 g a(W-l-(lnlnD) +21nlnD> > 0.

1
[Ipu d = 0 umeem: dInd — 0, p — 00, HOITOMY

1(InlnD)? 20 1
o T D)2 >0, d> L
d 20 +01(nn )72 0, 40

TeM caMbIM JIeMMa JOKa3aHa.
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JIEMMA 6. Ilycmo x — npoussosvuvili neaaasnuili xapaxmep no modymso D =
pot- Toz2da 6 obaacmu

bl 2
>1— t < b2(Inln D)
7 YD) AmmDE <€ ’

2de by, by — nosootcumenvhvie KOHCMAHMDBL, CNPABEIAUBH OUEHKA

L'(s, x)

< (In D)*?(Inln D)2
Lis.y) | < (DI D)

JIOKABATEJILCTBO. [Ipumenum dpopmyy pasyiokenus JorapudMuaeckoit mpo-
W3BOJIHOM [0 HYJISIM U TpaHuily HyJeil nis dbyukmun L(s, x) aemmst 5. Ilyers p, =
ﬁn + 27n — Hyan L(S7X) u

b1 bl
n nln 4 2(In D)2/3(Inln D)2
b In D)2/3(In1n D)2
Nnmeem:
L 1
0= Y+ O(u D)),
[t—yn|<1 "
!
2
f(s,x) < b—(lnD)2/3(lnln D)? Z 14 O(In D|t|]) = O((In D)*3(Inln D)?).
1
[t—yn|<1

JIEMMA 7. Ilycmb X —npouseosvrulil He2aaenvll Taparmep no modyato D = pit,
a> D" n>0 — koncmanwma, p — npocmoe wucao. Tozda cnpasedausa ouenka:

> x(p)

a<p<2a

< aefbs(ln In D)2

2de 0 < by <1 — wonecmanma.

JTOKABATEJIbCTBO. /I1g moka3aTebeTBa JeMMBI JOCTATOYHO OTEHUTH CYMMY

Y. x(mA(n).

a<n<2a

[Mpumenum st 1ot cymmsr dopmyity [eppona [10, ¢. 427]. Nmeem:

b+iT ! s a’
> xwAwm = o [ (-%@,X)) L L

a<n<2a —iT

ab aln®a
+O<T(b—1)+ T ) (3)
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[Iycth I' — KOHTY D, ABIAIONIHIICS TPIMOYTOJIBHAKOM € BepuiuHamu o1+41", b+iT",

1 b i
b—iT —iT hb=1 _ =1 — T = b4(lnlnD).
1 9 Ul 1 9 Fﬂe + ln a) Ul <1n D)2/3(1n ln D)Q, (&
T 11
111 | .
g1 1 b
-1
v

Torna

1 L asd 0
i - f(S,X) S §=U.

Onenum waTerpasnsl mo croponam I1 u IV coorBercTBylomero KoHTypa:

1 b+iT LI asd
omi / EACR bal

[To cropone III unrerpas onenum cjeyomnum 0bpa3om:

1 o1+iT L/ as 1 T L/ aa—l—it
— = “ds| < |— = dt
2m1 /(,1_,»T L(S’X) S s 2m1 /_T L<8’X) t

< a® InT(In DY?(Inln D)? < ae~ ™",

b o
< / (hl D)5/3(lnln D)Qa?do- < ae*bz’)(lnlnD)Q.

o1

X

_ 2
Taxum o6paszom unTerpai B dopmyie (3) me mpesocxour ae ’s(ninD)

CJIeAyeT yTBep2KACHUE JIEMMDI.

, OTKyJla 1

JIEMMA 8. (A. U. Bunoepadosa) Koauuecmeo wucen, ne npesocrodausur T, 6ce
npocmoie 0eAUMENY KOMOPLLL HE NPEBOCTO0AM 2y < /L, UMEEM OUEHKY

1 1 1 1 0
Brexp| ——[In—+Inln— ) + —4+ ——-—,
a a a a alnl/a

2de a =1Inzp/Inz, |0] <1, B — noaooscumenrvrasn Koncmanma.

JJOKABATEJILCTBO. Cwm. B [11].
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JIEMMA 9. ITycmo X —npous3sosvholll neeaashoil xapakmep no modyato D = py,
a> D" n>0 — xoncmanwma. Cnpasedaiusa ouenka:

S ln)x(n) < ae 0D,

n<a

1
2de 0 < bg < — — woncmanma.

10
JIOKABATEJIbCTBO. O4eBUIHO, UTO

Y ou)x(n) =1+ (=1)" ) x(6),

n<a ir<a

rjie 0, — 0eCKBaJIPATHOE YHC/I0, UMEIOIIEe POBHO I IPOCTHIX JIeJIUTe e,
Ry < [log, a].

[ycrs 1 < 7 < Ry. O6osnauum S, = > 5 . x(d,).

Ecmu r =1, To S, — cymMMa II0 IPOCTBIM YHCJIaM, €€ OIeHKa IIOIyYeHa B JIeMMe
7.

[Tycrs 7 > 1. PasobbeMm 4ucia d, Ha r+1 Heuepecekafomuxcs Kiaccos Ag, Aq, ...,
A, cnenyromum obpaszom: npu 0 < j < 7 6, € Aj, ecii cpeau IPOCTBIX JejuTesieil
0, POBHO j IPOCTBIX JAeIUTeNei, DOJIBIITIX e(h‘D)Q/Hgl, 1 POBHO 7" — J IPOCTBIX IeJIH-
Teseit, me mpesocxogamux eM P rre 0 < g < ﬁ.

Paccmorpum cravadgia yucia 6, u3 kiaacca Ag. Bee npocreie jgesmuresn 9tux duces
ne npesocxozat e Tlogromy

S @) <YL

o0r<a n<a
or€Ao

(In D)?/3+=1
rJe IMTPpUX O3Ha4YaeT, 9TO BCe IPOCThIC ACJIUTEJIN 7L HE ITPEBOCXOIAT € . Oue—
HEM 9Ty cymmy 1o gemmve A. V1. Bunorpasosa (remma 8), mosty<um:

Z/ 1 < aexp (—(In D)l/?”el),

n<a

CJIeJI0BATEIHHO,

Z x(6,)| < aexp (—(ln D)1/3—61)_

4r<a
0r€Ag

PaccmorpuMm 4ncna 6,, IpuHaIIeKamue oCTAIbBHBIM KiaaccaMm Aj;, 1 < j < r.
JI1000e Takoe Yuc/i10 MOYKHO OJIHO3HAYHO ITPEJICTABUTH B BU/JIE

6, =0,_.07

r—=37737
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rIe 5;_]- — OecKBaIpaTHOE YHCJI0, UMEIoIee 7 — jJ MPOCThIX JeauTes e, KayK/Iblii

(In D)2/3+e1 5" 6 .
N3 KOTOPbIX HE IMPEBOCXOAUT € , a b — OeCKBaJdpaTHOe YUCJIO, UMeroliee j

e(ln D)2/3+e1

MPOCTHIX JeJUTe e, KaXK/Iblil U3 KOTOPBIX OOJIbIIe . Nmeem:

dox@E) =Y X6 =

§r-<a 5 6"<a
67614] JJ
!/ 1 / 1
= § X(5r7]5j> + § X<5r7j5]> -
5,_,8"<a 5,8 <a
5 <a®! 5, >at
_ / "
=S/ + 8

" ! 1 ! 0,1 1
Ouenum cymmy S,". Tak kak d,_;07 < a, d,_; > a™, T0 9uCJI0 07 yJIOBIETBOPSIET
HePaBEHCTBY 0 < a0 , IO3TOMY

EUE D B

6;.'<a0’9 5L,j<21

a

//7
5]'
B cuny memmsr A. V. Bunorpaiosa,

01

rae 21 = Z1>a>

Z 1< 5 exp (—0,1(In D)l/g_al),

5/ <Zl

CJ1eJI0BATEJIHHO,

|S)'| < aexp (—0,05(In D)/*~1).

Ounennm Tenepb cymmy S, Vmeem:

s1< SIS K],

5;_j<a0’1 53’322

a
5/

CpaBHI/IM BHYTPEHHIOIO CYMMY C CYMMOii

> X6 )x(p).

5}',117@22
(In D)2/3+€1

09

e zo = , R > a”

p>e

rue (5 _, npoberaer MHOXKeCTBO OECKBA/IPATHBIX YMCE]I, UMEIONIX POBHO j — 1 mpo-

2/3+e
CTBIX JleInTeseil, KazK bl 13 KoTopsrx Gosbie el D) t
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Hucma 67_;p MOryT He GBITH GeCKBaIPATHBIMHU; €CIH THCI0 07 1 p He GecKBapat-
HOe, TO OHO JeJUTCSA Ha p?. BKIag TAKHX 9HCeT B CYMMY He TPEBOCXOINT

zZ —
Z —2 & zge~ WD

p>elln D)2/3+e1

Ecnn ke uncna 07_; p 6eckBagpaTHbIe, TO KayK/10€ 331aHHOe YHCTI0 0] < Zg BCTpe-
HaeTcs CPeJIN YUCel 07y p POBHO j Pa3, MOITOMY

1 2/3-c
DX =5 3 X(Ep)+ 0 (e P,

0% <z2 67 1 p<z2

riae

> x| < > > x(p)|-

4 2/3 2/3
5j <z2 5;-,_1 <226(1“ D) /3+e1 e(ln D) /3+e1 <p< 5’32
Jj—1

Takum 006pa3oM, I/ OIECHKH CyMMEI Zu(n)x(n) TpebyeTcd OINEHUTDL CYMMY IIO

n<a

(ln D)2/3+51

IPOCTBIM uucaaM » . x(p), rae 23 > e . IIpuvenum siemmy 7, nostydum:
X

Z x(p) =0 <z3e*%b5(lnlnD)2) .
ng?)

OObeuHsIST OIEHKH BCEX PACCMOTPEHHBIX CJIYYaeB, HMEeM:

> uln)x(n) < ae” e,

n<a

TeMm cambIM JIeMMa JOKa3aHa.

3 Jloka3aTeabCTBO TeopeMbl 1

Pacemorpum cymmy

YD) = Y Al).
n<X
n=l (mod D)

M3 opTOTOHATBHOCTH XapaKTepPOB UMeeM:

1

Y. A =—7c > X)) A)x(n).

n<X (p( )X (mod D) n<X
n=l (mod D)
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Brigennm ciraraemoe ¢ xo:

1 _
KZX A(n) = D) HSZX A(n)+m>¢zon(l)r§<A(n)X(n)
n=l (mod D) (n,D)=1

[IepBas cymma cpaBa JacT HaAM TJIaBHBIH 4ieH (hOPMYJIbI, a BTOpas — OCTATOK
R. Ko Bropoii cymMme ipuMeHuM ToXK1ecTBo Xuc-bBpayna (nemma 1):

= 2ty

1<k<K
x> x() > > ea(m) - cop(nar)x(na - o),
XF#X0 N1 N1 N2 <X
rae ¢;j(n;) — ambo 1, mmbo Inn;, ambo w(n;), j = 1,...,2k. Ecom ¢; = p(n;), o

n; < Xl/K.
[Tycrs K = 100. 3adukcupyem k n pazodbeM COOTBETCTBYIOIIYIO CyMMy [; Ha
O(In** X) craraemsix Buma

1
S = W Z x(0) Z Z c1(ny) ... car(nag)x(ny . . . nog).
¥ XFX0 N1<n1§3])\£1 Nop<nap<2Nag
n1..Mm2k<

Bes orpanmdenust oomuaoCTH, OyaeMm cuantarh, 910 N1 = No > ... = Ny

Paccmorpum ciaywaii: D > XN ' ¢ — mpoussospro Masoe umnciao. Torma
Ny ... Ny, < DX®. Kpome Toro, Ni > BX*E, ciiejioBaTesIbHO, ¢1(n1) paBHo 6o 1,
60 Inny. Onenum Z c1(n1)x(ny) cormacuo semme 2. Torpa:

Ni1<n1<2N;

n1<X (n2..nox) 7!

l1—e

X
S < VDNy... NoyIn? D < DX < ——

]
5

2_
npu D < X575°. CienoBaresibHO, JjIsl 9TOrO CJIydasl YTBEPZKJIEHUE TeOPEMbl Bbi-

IIOJIHAEeTCA.

B nanbueitmenm Gyaem cuanrars, aro D < XN,
[IycTn

Toe1(y) = Z T Z ca(ng) . .. cax(nax).

N2<na<2N3 Noj<nap<2Nag
N2 Nop=y
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Pazo6bem mpomekyTok cymmvmupoBanus (Ny, 2N;| na npomexyrku (H, H + H'],

Ny

e H = ————
a ed(Inln X)2°

0 < d <1 — peiicrBuresibHoe yucio. [onydum:
S«

exp{é(Inln X)?}

1 _
< Z 2(D) ZXU) Z cr(n)x(n) Z X(¥) 71 ()] -
H v X#X0 H<ni<H+H' X(H+H")"l<y<XH-!
ngnfl

Bamennm yeaosne y < Xnj ' ua yeaosne y < X H ™! u OneHNM MOy UBIIYIOCS TIPI
9TOM OIMHOKY [?7:

exp{é(Inln X)?}

Ry < Z ( Z Z Toe—1(Y)+

H H<ni<H+H X(H+H')"l<y<XH™!
yzlnl_1 (mod D)

1

+m Z Z Tor—1(Y))-

H<m<H+H' X(H+H')~1<y<XH-1

JI1s1 OolleHKW BHYTpPEeHHEHl CyMMBI IepBOTO CJIaraeMoro B CKOOKaxX HPUMEHHM JIEMMY
1.1.5 [1, ¢. 30|, a ;g OIEHKH BHYTPEHHEHl CyMMbI BTOPOTO CJIATAEMOTO — TY K€
JIeMMYy, 10JIOKuB B Heit D = 1:

X (H'? N, X 5
R Y - e 0(lnlnX)*
1< D (HQ) (H’) < D6

[Toyanm:

2 X
S < WX max {181} + O | =exp{—d(Inln X)*} |, (4)
XFX0 D
e

1
Si = W Z x(1) Z c1(ny)x(ny)x

X#X0 H<ny<H+H’
X Z CQ(’I’LQ) e Z c%(ngk)x(ng C 7’l2k).
N2<na<2N2 Nop<nap<2Nag

ng...ngngHfl

Beenem obosnauenus:

U= NyNy...Nop, V =N3N5...Nop_1,
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() = Z Z T Z ca(ng)ea(na) . . . car(nak),

No<na2<2N2 Ny<n4<2Ny Noj<nap<2Nap
NoNg - Nop=1u

Te1(v) = Z Z e Z c3(ng)es(ns) . .. cop—1(nok—1)-

N3<n3<2N3 N5<ns<2Ns Nog—1<nok—1<2Nak_1
N3N Nk —1=v

Bamerum, aro V < U < N, V.

Torna
1 —
Sy = (—D)Z X(0) Z cr(ni)x(n) Z Tro1 (V)x(v) Z T (w)x ().
14 XFX0 H<ni<H+H' V<vg2k—ly U<u<2kU
ww<XH1

1 1
PaccMorpum Cﬂy;‘{af/'l V < X¢ Ecim Ny < X200, o U < VN; < X200, cejio-
BaTeabHo, S <K X 10 7% 5, 04eBHIHO, YTBEPIKICHHE TeOPeMbl BBITIOTHACTCA.
1
Ecau e Ny > X200, 10 ¢1(ny) = 1, wmu ¢1(ny) = Inny, nosromy:

Y

$i< VDD Y L 3

!/
> mlu)x(u)
V<vg2k-1V QO( ) X (mod D)
X
e U, = min {QkU, —}

U<U<U’v

Hv

[Tpumenur uepaencTso Ko, nosydunm:

1
D), &

< (01)1/27
¥ x (mod D)

Y mlwx(w

U<u<U,

rae
2

1
"D,

X (mod D)

Y mluwx(w)

U<u<Uy

3aMeTuM, UTO 0 paBHSIETCS YHCIY pelleHni cpaBHEHUA

NoNy . .. N = Nynly ... Ny, (mod D);

Ny < Na, n’2 <2N,, RN Ny, < Nag, n’zk < 2 Ny

Yucmo pemennii 3Toro cpaBHEHNs He MPEeBOCXOIUT BETUINHBI

Yoomw) ) mu+dd)< Yo W Y (utdD)M <

U<u<U, U= g Unzu U<u<U, U—u g Un—u

<Xy Ui exs (L
D D |

U<u<Uy
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Orcroma

U
o < X/10 <—+ \/U> .

VD

CnenoBaTebHO,

VD
Tak xak U2V < UVN; < X,V < X5, 10 U < VX, VUD <« XV4/D,
1—¢

l—e

U
S, < Xt <—+ \/ﬁ) VDInD.

npu D < X322, Vauroisas (4) moaygaem, aro S <

TO 51 < npu

D

1
D < X27% g n1d 9T0r0 CIydas yTBEpKIEHHE TeOPeMbl BLITOTHICTCS.

Pacemorpum cieanytomuii ciay4qait: Vo> X°.
IIycts cnagata U < DX, Pazobbem npomexxyTok cymmvuposanug (V, 2571V na

npomexytku (W, W + W’ tone W' = es Torna:
S <
X25
< Z ZX . alm)xm) D max) D mlwx(w)|.
w x#xa H<ni<H+H' W<o<W+W’ U<u<2kU
u<X (Hv)™ 1

Bamenum yciosue u < X (Hv) ™! na yeaosue v < X (HW)™! u onenum nosryqusury-
10Csl TIPA 3TOM OmuoOKy Ro:

X25
R<Y Y Yo T > Th(u)+
W H<ni<H+H' W<o<W+W! X(HWAW)) " l<u< X (HW) ™1
u=iny Ly=1 (mod D)
XQE
+ Z D) Z Z -1 (v) Z Te(w) <
H<ni<H+H' W<osW+W’ XHWAWN)~Ll<ug X(HW)~1
() () <2 )
< - _ -
D H %74 H
[Tostyaunm:

Xl—a
S1 <<X28max{\52|}+0 o—d(Inln X)>2 ’
XFXO0 D

Xl—e
S < X% S|} + O ,
s s} ( D )
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rIe

1
So= oy X0 X alwxtn) 3 mL@x@) 3 A,
Y x#xo ~ H<ni<H+H' W<oKW4W/ U<u<2kU
u<X(HW)™1

B srom cayuae ¢i(ny) = 1, 6o Inny, nosromy, npuMeHss HepaBeHCTBO Ko,
nMeeM:

o\ 1/2
1
Sy < max

XFX0

X

Z x(n1)

H<ni<H+H'

>

SO(D) x (mod D)

Y Tia)x()

W<oKW+W!
2\ 1/2
1

(—D) Z Z T (u)x (u)

L X (mod D) |U<u<2kU

Takum obpaszowm,

U vV
So < XN DInD [ —=+VU | | ——=+VV | <« X5VUVD < X*D%2.
VD VD

1—¢
2_
npu D < X573, Cirei0BaTesibHO, YTBEZK I€HIE TeOPeMbI

Takum obpazom, S <
BBITIOJTHAETCA.

Pacemorpuwm cayuait U > DX*.
Pazobbem mpomerkyTox cymmvuposanusg (V)28 1V] ma mpomexyrxu (W, W + W],

rie W' = . Homyunm:

ed(Inln X)?

exp{§(Inln X)?}

D DR

<D OXW) Y atxm) Y ma@x@) Y w)x(w)].
X#X0 H<ni<H+H' W<oKW+W’ U<u<2kU
u< X (Hv)™ !

Bamennm yciosne u < X (Hv) ™! na ycaosne v < X (HW) ™! u ouenum nosryunsury-
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10Csl TIPA 3TOM OImuoOKy Ro:

exp{d(Inln X)2}

Ry < Z Z Z Th—1(v) Z 7y, (u)+

w H<ni<H+H' W<o<W+W’ X(HWHW")"t<u< X (HW) ™1
uEln1_1U’1 (mod D)

exp{d(Inln X)?2} 1

* Z 2(D) Z Z Ti1(v) Z ().

1% ¥ H<ni <H+H' W<o<W+W' X(H(WAW')~1<u<X(HW)~!

[Ipumvennm semmy 1.1.5 [1, c. 30]:

2
/ !
P (z) (K) « X sty

D\ H W D
[Tosyanm:
25(Inln X)2 X —4(Inln X)?
S<e max {|Ss|} + O | —e : (5)
XFX0 D
rjie
1
Sy = X
© @D
x Y oxX) Y am)xtm) Y wax() Y w(u)x(w).
X#X0 H<ni<H+H’ W <oKW +W’ U<u<2*U
u<X(HW)~1

[Ipumensist nepasenctso Komu, nmeem:

N\ 1/2
1
Sy < max Z c1(n1)x(ny) —D) Z Z i1 (v)x(v) X
XX o SHAHY i )x (mod D) |W<o<W+W’
oy 1/2
1 /
s Y o
(D) )
x (mod D) |U<ug2kU
2
1
Bamerum, 4To 07 = ——— Z Z T (u)x(u)| pasusercs umciy pere-
SD( ) x(mod D) |U<u<2FU

HUl CpABHEHUIA

1 / .
NaNy . .. Mok, = NgNy . .. Ny, (mod D);
!/ /
N2<n2,n2<2N2,...,Ngk<n2k,n2k<2]\fgk.
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Yucmo pemennii 3Toro cpaBHEHUs He MPEeBOCXOUT BETUINHBI

> ww) > m).
U<u<2kU U<u/<2FU
u'=u (mod D)

st onenku BHyTpeHHel cymmbl npuvenum jemmy 1.1.5 |1, ¢. 30|, a s onenkn
BHEIITHe#l CyMMbl — Ty Ke jieMMy, 110/102kuB B Heit D = 1. [loyyunm:

U2
01 K 3+U (1HU)2A(k),

A(k) — nosoxuresibHasg KOHCTaHTa, 3aBUCsIIas OT k.

Loy Y A on)

QD(D) x(mod D) |W <vo<W+W*
U V

Ecau ¢1(ny) = 1 win ¢1(ny) = lnny, Torma, oneHnBas COOTBETCTBYIONLYIO CYMMY
COTJIACHO JIeMMAaM 3 WK 4, IOy IHIM:

> x(m)

H<ni<H+H'

2

Anajsiornano OLCHUBaECTCA CyMMa

Taxum obpazom:

Sy < max
XFX0

Z c1(n1)x(n)

H<ni<H+H'

max
XFX0

Na»)
Uvv

vV
< /N,DY%1n D W+\/Uv <

< In X (X3/4D71/3 + X1/2D1/6) < X3/4D71/3 In X,

UV X'
> x(m) <
H<ni<H+H'

<M+\/ﬁ> <

max
XF#X0

D D

Eciu ke ¢1(ny) = p(ny), T0, OeHUBas COOTBETCTBYIOIIYIO CYMMY COTJIACHO JIEM-
Me 9, TOTyYnuM:

max
XF#X0

> aln)x(m)

H<ni<H+H'

< Nle—bg(ln In D)2 (

UVV v
(ﬁ‘F \/UV+3> <K
UvVvV Uuv

T ﬁ—FvUV-f-?).

Breibepem 6 = gb(; < % Tak kak, 1mo ycjoBuio TeopemMbl D < Xge_(h‘h‘X)Q, TO,

e—%(ln In X)2

¢(D) ’

yanteisag (5) u (In X)?* momyqaem: R < = 6b6'
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M3 mosrydeHHO acHMOTOTHYECKO (hopMmyabl mpeobpasoBanueM Abess mpuxo-

AUM K YTBEPZKJICHUIO T€OPEMBbI.
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