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ACUMNTOTUHECKNE OLEHKN
KAHOHUYECKUNX MPOU3BEAEHWIA
C HYIAMI CNEUMANBHOIO BUAA

A. A. IOxumeHnko

Amnunotanus. [loyuenbl TOYHBIE ACHMITOTHYIECKHE OTIEHKHU BO BCelt KOMILJIEKCHOI TLI0C-
KOCTH JIJIfi KAHOHUYECKUX IPOM3BEJIEHUIt ¢ HyJIsMH BUIA A, = —n®l(n), tme a > 0, a
I(t) — MemyIeHHO MeHsOmAACA DYHKIHS.

KiiroueBble cJjioBa: KaHOHUYECKOE IIpou3BeeHNEe, aCUMIITOTUYIECKad OIleHKa, MeIJIeH-
HO MEHAIOIIAACA (byHKHI/IH.

1. BBenenue

Hamowmamum, 9to xanornuveckum npoudsederuem ¢ HYJISMEI N, HA3BIBAETCS TIeJIasd
GYHKIWS CIIETYIONEro BHIA:

00 p k
z 1/ 2
FA(Z):ZmH (1—)\) exp E k()\) 5 mEZ,, (1)
n=1 m 1 n

k—

Ijie p — IeJI0e HEOTPHIATEIBHOE THCIO TAKoe, 9T0 Y | A, | P = 00, a > [, |~ @+ <
00. Berogy 1o ymosaanuio nosaraem m = 0.

Yepes A(t) 6ymem 0603HAUATE CHUMAOWYH GYHKLUI TTOCTEI0BATETHFHOCTH A =
{A\n}nen, T e. byHKIUIO, 3HAUEHNE KOTOPOii B TOUKe ¢ PABHO KOJIMIECTBY (€ yIETOM
KPaTHOCTEl) 3JIEMEHTOB 110C/1e[0BaTe/ IbHoCTH A, nonmaBmux B Kpyr |z| < t.

B nacrostmeit pabore paccMaTpUBAIOTC KAHOHUIECKNE TPOU3BEIEHAS C HYJIsIME
BHIA

An = _nl/pL(n)v p > 0,

rue L(t) — nekoropas MeieHHO MeHsomasica Gynkius. s Takux KAaHOHUIECKUX
npousBesennii p < p < p -+ 1. IocmenoBaressHocts A yobHee 3aaBaTh depes

CIUTAIONTYIO0 (DYHKITUIO
A(t) ~tPl(t), A eR_, (2)

rue [(t) — Kakas-To jpyras MeJJIeHHO MeHsiomasics Gyukuus (3apucsimast ot L(t)).
[TepBble ONEHKN /1)1t KAHOHUIECKUX IIPOU3BECHUIN ¢ HYJISIMUA TAKOIO BUAJA, ITOJLY YCHBI
Basmmporowm [1] u Turumapmmem [2]. Onu nokasaau, aro ecau A(t) nmeer ug (1),
rje p Henesoe, TO Upu JIoboM ¢ 7 7

™

In Fi (re'®) ~ 2U(r), r— +oo, 2z =re. (3)

sinp

Pabora Boinosinena nmpu gpunancoBoii nojepkke Poccuiickoro dpouga dpyH1aMEHTATBHBIX UC-
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ITonsATHO, TOYEMY OIEHKA IPOU3BOJUTCS TOIBKO HA JIyIaX, HE COBIAAIONINX C OTPH-
LATEJILHOMN II0JIyOChIO, — Ha HEll PACIIOJIOZKEHbI HyJIM KAHOHIYECKOIO IPON3BE ICHIUL.
Ho ecim uckiouuTsb u3 R_ 0OKpecTHOCTH TOUYEK A, TO UMEET MECTO OLEHKA, AHAJIO-
rugHast (2):

InFp(—r) ~wetgmp-rPl(r), r— 400, [r+Xy| >8>0.

Ara onenka g 0 < p < 1 npunammexnt Turamapmy [2]. Pacnpoctpanuts ee Ha
caydaii mpOU3BOJIBHOTO Heresioro p yaaaock B. 4. Jlepuny [3| u HezaBucuMO OT HEro
Ibarorepy [4]. Onu mosyunmim paBHOMEPHYIO OIEHKY, aHAJOTHUHYIO (2), BO Beeit
KOMIIJIEKCHOM IIJIOCKOCTH, 33 MCKJIIOUYEHHEM HEKOTOPOI'O MHOYKECTBA, COIIEPIKAIIErO
TOYKU Aj,.

Muoxkuressb sinwp B 3uaMenarese (2) yKa3plBaeT Ha TO, YTO OLEHKA B CJIydae
IeJIOTO p JOJKHA ObITh apyroit. B [5] mokasama caemyromas teopema: ecan p € N,
TO 1pH JIIOO6OM @ # T

In Fp(re) ~ (=2)°U(r), 7 — +00, 2z =re'?, (4)

e
T
[ at,  p=p,
n=19" (5)
— [ p=pi1.
s

B ormame ot citydast HEIEJIOro MOPSIKA ABTOPY HEU3BECTHBI ACUMIITOTHIECKUE
OLIEHKY Ha OTPHUIATEJILHON [IOIYOCH [IPH P EJIOM (38 UCKJIIOUYEeHUEM YaCTHOTO CJIydast
Fa(z) = 1/T(2), COOTBETCTBYIOWIETO TIOCIIEIOBATENBHOCTH Ay, = —1N).

VYesoue (1) caumkoM mUPOKoe, YTOOBI MOIYyYUTH GOJiee TOYHbIE ACHMIITOTHU-
JecKue ONEHKHU JIJIsi KAHOHMYIECKOTO Tpon3BeieHnsi. K ToMy 2Ke BBI3BIBAET HHTEPEC
Borpoc o nosejenun Fy(z) Boimsu Toyek nocienosaresnbuoctu A. Pemenue obenx
TUX 387294 MOYKHO HAWTH, HAJIOXKUB JIOMOJHUATEIbHBIE YCJIOBUs Ha pacIpejesieHue
uyseit Gyuknun Fj(z). DToMy M HOCBslleHA HACTOAIAs cTaThs. Jljist mmpoko-
ro KJjiacca HocjenoBaresibHOCTell A B paboTe HailJIeHbl HECKOJIBKO IEPBBIX “JICHOB
acumnToTuku Fy (z) BO Bceil KOMIUIEKCHOI IJI0CKOCTH. BazKHO, YTO MPUMEHEHHBIH
ABTOPOM TIOJIXOJ] SBJISETCS €IMHOOOPA3HBIM JIJTst BeeX p > (0, Kak MEeJIbIX, TaK U Helle-
JIBIX.

2. BcmnomorareanHbIE InIpeajio2keHu#«d

ONPEAENEHUE. Ilonoxkurenbuas dbyaxnums [(t) HASBIBAETCS MEOAEHHO MEHA-
towetica (Ha GECKOHEUHOCTH ), €CJIM OHA U3MepHuMa Ha mosyocu [A, o], A > 0, u upn
Bcex A > 0

I(\t
im u = 1. (6)
M)

BaskHbI#l TOIKIACC B KIacce MeJJICHHO MeHsoIuxcs (pyHKIui o6pasyioT aHa-

JIITHYECKHE MeJIJICHHO MeHSsIomuecs: (pyHKITIH.

ONPEJENEHUE. Anamurndeckas B obmactu ) = {|]z| > a, |argz| < a < 7}
dyHKIus [(2) HABIBACTCH AHAAUMUNECKOT MEOAENHO MEHANOWETCA B ITOI 0BIacTH,
ecin

z——=—0, z—o00, z€Q.
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Jlemma A. Ilycrs [(z) — anaaurudeckas B obsiactu ) MEJJIEHHO MEHSIOIASICS
¢yarnus, a K — npousBosibHbII KOMIAKT, Jjexamui B §). Torma paBHOMEPHO 110
BceM c € K

lcz) ~1(2), z— 00, 2€Q, |argz|+ |argc| < a. (7)

JLOKA3BATEJIBCTBO. Ilo omnpeneneHuio MeIJIEHHO MEHSIONIEHCsT DYHKITAN

(1), e

[MosTomy mytst Kaxkoro € > 0 Haiigercs Takoe R, 9TO /st BCEX z, IO MOJYJIIO OOJIb-

mux R,
Czl/ cz 1
(w) dw| = /0 — | dw| <e|lne¢| < emax|Inc|,
l(w) w cEK
z

z

|arg z| + |arg c| < a.
[Mocsiennee u o3aadaer, 9To (7) BBIIOJIHIETCA paBHOMEDPHO Ha K.
JIemma B [6, 3.1, temma 2|. ITyers (t) — aHagIHTHYIECKAST MEJIEHHO MEHSTIOIIA~

scst pyuknus, a f(t) — abconorno uarerpupyemas Ha uarepsase (0,00) yHKIus,
V/OBJIETBOPSIIOIIAST yCIOBHIM

[fO] =0 ™Y, t =0, [fH)] =07, t — o0,

npu Hekoropom vy > 0. Torza

/l(a:t)f(t)dt:l(x) /f(t)dt+ol
0

a/x
AHanus JoKa3aTeaIbcTBa JeMMbl B mokasbIBaeT, 4To BepHO Hojiee obImee

3AMEYAHUE A. Eciu f B nemme B ectb dyHKIMS ABYX TEpEMEHHBIX U ¢
(t >0, p € BCR) u upu HEKOTODPBIX 71,Y2 > 0

/If p)ldt =0(), |f(t,o)l =0 ™), t =0, |[f(t,9)| = O™, t — o,

paBHOMEDHO 10 ¢ € B, 10

/lazt (t,p)d O/f @) dt + o(1)

a/x
paBHOMEDHO TI0 ¢ € B.

JIemmMma C [6, §4.2, memma 2|. Ilycrs f(z) — dyHKIMS, aHAINTHIECKAS B HEKO-
Topoit obracru D, conepxkaireii mostynonocy Rez > o, | Im z| < H (o > 0 — Henesioe
YHCII0), U YI[OBJIETBOPSIOUIAs] YCIOBHIO

|f(z +iy)| < e(@)e™, z+iyeD, a<2n,

o0
rae e(x) =3 0. Ecomr unrerpa f f(x) dx cxonures, To

/f Vo + f(é)dz L [ fr)dz

e—2miz _ ] e2miz _ 1’

n><7
Co

e CF (C) — w060l KOHTYp, HyImuil U3 TOYKH Zz = 0 B OECKOHEYHOCTD BBIIIE
(HmzKe) gericTBuTEIBHOI OcH, ocTaBasich B D.
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3. OcHoBHOIT pe3yJibTaT

Mps1 OyzieM UCKATh ACUMIITOTHYECKHE OIEHKU 71 KAHOHUYIECKOTO IIPOU3BEIEHUST
(1) ¢ myssamu, nopoxnarormast GyHKIHsT KOTOPOTO IIPU JIOCTATOIHO GOJIBIINX ¢ UMeeT
BU/T,

At) = MO, t>a, A{t) =t°l(t), p>0, ACR_, (8)

e [(z) — amammruaeckas B obsactu ) = {z : |argz| < «, |z| > a} memnenno
MmeHstomasicss GyHKIws Takast, 9to [([a,00]) € Ry. Hus ymobersa dopMymmpoBok
Gyziem cunrarh, 9to o < 7/max{1, p}. Ipomuddepeniupyem A(z):

N(z) = 27 U(=)(p + 21 (2)/1(2)).

ITo onpe/iesieHNIO AHAIIMTHYIECKIX MeJIEHHO MeHstronmxcst byrkuuii |z-1'(2)/1(z)] <
p TIpU J0CTATOIHO Gosbmux 2z (6e3 orpaHumdeHus: OOGIIHOCTH MOXKHO CYUTATh, 9ITO
upu |z| > a), a 3maqur, N (z) # 0. CienoBarensro, B obnactu A(§2) ompenerena
anaymrndeckas dynkmusa A~ (z). Us (8) sumno, uro A, = A71(n).

Ob6oznaunm

) () = ()l (20

n—1

Lo(2) = 1(2), L1(2) = z- Ly(2), ... , Ly(2) = 2- L), _4(2)

u norpebyeM, 4To6bl yHKIMM Iy, (2), n = 0,... , N, 6buIM aHAIUTHICCKIMHA MeJJIeH-
o Mensiomumucd. Torga dyukuun Ly, (2) ABASOTCHS JUHEHHBIME KOMOUHAIAME
npoussenenuii I, (z). IlockoibKy IpousBeieHre aHAIUTUIECKAX MEJJIEHHO MEHSIIO-
mmxcst GyHKIMR ecThb (DYHKIUS aHAJIUTUIECKA MEJJIEHHO MEHAIOIAACH, TO Ly, (2) —
JINHEHHasT KOMOMHAIUS aHAJIUTUIECKUX MEIJIEHHO MeHsomuxcs GyHkunii. Kpome
TOrO,
L,(z) =0o(L,-1(2)), n=1,... N,

TaK Kak l,(z) =o(l),n=1,... ,N.

Haiinem acumnroruky dbynkiuu Fa(z) BO Bcell KOMIJIEKCHOl ItocKocTH (38

UCKJIIOUEHUEM Da3Be YTO HEKOTOPOIrO KPyra C IEeHTPOM B Havaje Koopausar). s
ya00cTBa OPMYIUPOBOK U JTOKA3ATETHCTB MBI OYIEM UCIOIB30BATH CHMBOJI «==»:

f(z) =9(z) & f(z) =0(1) +g(2), zeBCC
CdopmyupyeM OCHOBHO# pe3yJIbTarT.

Teopema 1. Ilycrs A — nociaenoBarensrocts (8) u l,(z), n = 0,... N, —
aHAJTATHICCKAE MEIICHHO MeHsommecss B obaactu ) ¢gyrakmun. Torma Haimercs
rakoe R > 0, aro j1st kanoumdeckoro npoussetenns (1) ¢ mymsamu {\,} B obracrn
|z| > R BepHa cienyromas OneHKa:

In Fp(z) = —% Inz+Qpu(z) + Ga(z)

> () Lu(r) + olLn (). p<p<pil
pp Q0 i N 9)
ba(@) + 3 Bu@)Lalr) + oL (1) p=pip 1

(31€CD M 1asI€e BBIOHPAECTCSI BETBB JIOrapugMa, XapaKkTepU3yIOasics yCJI0BHEM —T <
¢ = argz < 7), e Qp(z) — muorounen cremenn p (3asucammii or A), I(r) —
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¢yuknus (5), ar(p) u bp(p) — Hexkoropwie dyuriuu (GopMmyssr 1jisi HUX GYIyT
npusesens! B jiemme 2), a G (z) oupenenena ¢ rounocrsio o O(1):

0, lp] <7 —ay

Ga(z) = .
/\( ) { hl(l _ e—271'151gn<p~k(—z)>7 |(P| ST —a.

,HOKa)KeM JAB€ JIEMMbI, TeOpeMa 6y,ZLeT UX IPAMBIM CJICACTBUEM.

Jlemma 1. Ilycre A — mocsienoBaresibHOCTH H3 TeopeMbl. lorja Haiigercs
o > 0 Taxoe, uro mpu |z| > A\71(o)

InFA(2) = (0 —1/2)Inz + Qy(2) + Ca ()
3 P . \*
+0/<ln(l+>\f(t)> +k21]1€ (Al(t)> )dt.

JOKA3BATE/IBCTBO. 1. [lnag ymobcTBa J0Ka3aTeIbCTBA Oy/lIeM CUUTATH, UTO
A C R, onenka u3 GpOpMYTUPOBKU JIEMMBbI MTOJIyYUTCs TIPOCTO 3aMEHO 2 Ha —2.
Kpome Toro, paccMoTpuM OTIeNbHO JBa caydast z € Q u z € Q.

2. (z ¢ Q) Bsibepem mpoussosbHOoe 0 < 7 < « u obozHaumM depes L, (L_p)
KPUBYIO, B KOTODYIO I€peXouT Jiyd argw = n(argw = —71) 1pu oTOOparKeHuu
Aw). Boibepem memarypasnsmoe o > 0. O6oznaunM uepes Ly, (Ls _,) KOHTYD,
00pa30BAHHBII AyT0i OKPY?KHOCTH PAIUYCa 0 C IEHTPOM B ToUKe w = 0 1 JacThio L,
(L_y), nmymmeil OT TOYKH IepecevdeHus ¢ STOil OKPY’KHOCTHIO U [0 GECKOHEYHOCTH.
ITycts D — ob6iacTb, orpaHudeHHasd KPUBBIMU Lg, U Ly _,. IloTpebyem, 4TOOBI
D C \(Q) (sroro Beerma MOXKHO JOOUTHCA 3a cYeT BuIOopa o). [TockoabKy

A HD) cQ,

mpu z € Q y dysxmm

fz(w)ln<1— ) kzi( : )k

HeT 0coObIX ToYeK B obsactu D. K Tomy xke

folw) = O<<A_f(w))p+1>, weD, 2 ¢

U3 3Toit OTeHKH, onpe/iesienns p u BozpacTanus A~ L(t) ciemayer, aTo f f-(t) dt < 0.

Takum obpasom, f,(w) yumosiaerBopser Becem ycyoBusM jieMMbl C. COFJIaCHO aroi
JeMMe

In Fp(2) = Z <ln (1 - ;n) I kil’lf (;)’“) = lo]in(=2) + Qp(2) + > _ f2(n)

n>o

5

= oln(=2) + Qp(2) + D _In(2), 2¢€Q, |2 > A" (a), (10)

n=1

L(z) = ]o <ln (1 - /\f(t)) + kzp:l; (/\f(t)Y) dt, (11)
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o) = [ (1= 5i)

p zk 1 dw
I5(z) = 1; T / (AT (w))k e2miv — 1 - Qi(z)
= L

o,—n

(3ech u panee yepes QL (z) 0603HAYAETCS MHOIOU/IEH CTENEHH P, a 4epe3 i — ero
HOPSIIKOBBIA HOMED).

Ouennm [5(z). U3z gemmbr A creayer, uaro [(z) ~ I(r) paBHOMEpHO B €, T.e.
Imi(z) = o(|l(2)]), mosromy argw = pn + o(1) ma kpusoii L, ,. IToms3ysick srum,
3aImIIeM

. dw dw i rio
Lum Im w>0, (12)
Rew=0o

Anasornuno ouenusaercs [4(z). Umeem Io(z) + I4(z) = ({o} — 1/2)In(—2). Ion-
3 .
crasyiss oty bopmyiy B (10), obosnadas Q,(z) = ) Q(2) u yuuThBag 3aMedanue
i-1

n3 1. 1, moay4aem oneHKy u3 (pOpMyJIMPOBKHU JIEMMBI.
3. (z € Q) Ilyers Im 2 > 0, nogbepeM 7)1 Tak, 9TOOBI TOUKA, 2 JIesKaa Ha KPUBOH

Ly, 0<mn <a. Beibepem 0 < n <n < a. Torma dysxmma

p —
Zkl

1
9-(w) = 2z — A Hw) N Z (A= (w))k

k=1

He IMeeT OCOOBIX TOUeK B obnacté D, orpaHmveHHol KpuBBIMA Lo, U Lo . K
TOMY K€

2P

gz(w)O((A_l(w))w), weD, zeq.

o0

13 3T0it OlleHKH, OIpe/IeIeHnst p 1 Bo3pacTanus A~ (t) cieayer, uro [ g, (t) dt < oco.
g
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Taxkum o6pasoM, g,(w) ymosierBopsier BceM ycsobusiM jiemMbl C. ITo a1oii jemme

Fi(z) & B 7 1 P -
FX(Z) *nz::lgz(n)* §_1(2)+/< 1(t +Z )dt

. k= 1
n / 1 dw n / 1 dw
z— A" Hw) e~2miw — 1 z— A" Hw) e?riv — 1
Loy Lo
p
1 dw
x|
I; B (Afl(w))k e 2miw __ 1
an
Ld 1 dw
k—1 1
+Zz / 1 (w))F e2miw — 1’ 2| > A7 (o).
=1 L,

Mexxny KpuBbIME Ly p U Lo o B TOUKE W = A(z) maxomurcs oo GyHKIMN
(z = A71(w))~!, Boruer B nem pasen —\ (). Ilostomy 1o Teopeme Ko o Bbraerax

Fi(z) 4 2miN (2) T 1 S
Fﬁw)Qpl(@%l_fr%nMﬂ+/m<zA%w+§:(A1@»k) dt

o k=1
+ / 1 dw N / 1 dw
z— A"Hw) e~2miw — 1 2~ A L(w) e2miv _ 1
o, Lo_)ia
P
1 dw
k—1
+ z / :
; L (/\_l(w))k e—2miw _ ]
3 k—1 1 dw B
+Zz (/\_1(w))k e2miw _ 1’ |z| >\ (0‘).
k=1 L.

Tenepb, Kak BUJWM, BbipaxkeHnue st Fy (z) or n He 3aBucut. VHTErpupyst mnocsie-
Hee PABEHCTBO 10 2z, MoJaydaeM (¢ TOYHOCTBIO 10 ciaraeMoro Ga(z)) dopmyry (10).
Cayqait Im z < 0 paccMaTpruBaeTcs aHAJOTHYHO, & OIEHKa B ciay4dae Im z = 0 mouy-
qaeTcs U3 coobparkenwuit HenpepbiBHOCTH. Jlemma mokazana. [

JIemma 2. /Iinst marerpasaa (11) m3 npeasyiymeii jemvbl B obiacta |z| >
A\~ Y(0) Bepma onenka

L(=2) = —olnz+ Qu(2)

S (@) Ln(r) + oLy (r)), p<p<ptl;
Jr’l"p n=0 N
ba(@) + 3 Bul@)Lalr) oL (), p=popt L

Ie

et ¥ uP—P—1
an(p) = (—€"¥)P /lnn(u)% du, n=20,...,N,
0

. “P n up dt ! "
b*l(sp) - (_eup)p’ bn(@) - /ln /ln
0

t(t + eivr)
1

t+ ei®
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n=20,...,N.
_ s iwpp _ s upp 17rp s _
SAME‘{AHHE' o = Sinﬂ'pe y a1 = sin7rp ((@ + ) sinﬂ'p)’ bo -
ip(—e'P)P.

JOKA3ATENBLCTBO. 1. Bynem mckars onesnky jyuist I (—z) B obmactn C\R_.
Ornenka Ha R_ nosryuaercs u3 coobpaxkenuii nenpepbisaoctu. OueBuaHo, 910 I1(—2)
= 0 mpu |z| < 2A71(0), T e. orenka u3 GHOPMYIUPOBKH JeMMBI BepHa. I[lo3ToMy
Jlajiee B JI0KAa3aTebCTBe MOKHO CIUTATh, 9To |2 > 2271 (0).

2. Cnenaem B I1(—2) 3ameny nepemennoit v = A71(t). Ilockombky |z| >
2\71(0), Mmoxkno pounTerpuposath I1(—2) Mo gactam. Ilomydmm

Li(~z2) = <1n<1 + z> + kzpjl % (7) k) Au) )

A1 (o)

by (—z)pt1 .
/ ———— ANu)du = —olnz+ Qzl,(z) +J(z), (13)

uPt(u + 2)

[ _(apt
—z
—————X\(t) dt
| w2
A~1(o)
Ornenka g J(z) 3aBUCHT OT TOro, LEJIOE JII p.

3a. B ciyuae p < p < p+ 1 moxuO tipeacTaButh p B Buge p =p+ 5,0 < 5 < 1.
Torua

rae

J(2)

uﬁ’l

u+ e

o (7Z)p+1)‘(t) t/]z]=u p pi(p+1)¢

A—1(o) A=1(o) /|4

I(|z|u) du.

(14)

O6o3na4uM

t 00
B-1 B—1
0/p u 0y u
w000~ [ o du W0~ - [
0 t
O6e 3T byHKINN ABAAIOTCS TepBoOOpasHBIME Jist uP ~ 1/ (u+e'%), mpuaem @?0 (t) ~

ot - 0, u \I!g(t) ~ tF71 t — o0, paBHOMepHO 10 . IlodTOMY HMeeT MecTo
cJleyIonee PaBeHCTRO:

1 o0
O 0 0
(=1)peilptDe|z]p / I(|2[u) d®( +/l |2|u) ¥, (u)

—Ho)/|#| 1

D

zlu

(|Z|u |A 1(0.)/| | / 17@3(’&) du

A~1(0)/ ]z

(e~ [ EE ) au

1

OLLeHHl\/I BHeHHTeI‘paJIbHBIﬁ qJICH:

i 1 00
1P (1@ (1)@ @)y )2 0)[)
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= U (@) (1

A7)z
U

u + e*®

B—1

du + |2|71(|z]) (= 1)Pe' P2 (B0 (1) — T2 (1))
0
A (o)

(A (o)) /

0

tﬁ71 i
T U (e (20 (1) — (1))

= Qp(2) + 27U (~1)Pe’ PP (@ (1) — WY (1))

O60o3HaYnM

fe'e] 5-1
_ i(p+1 0 0 _ i(p+1 u
ao(p) = (—1)Pe (p+1)e (q)w(l) _ \Pw(l)) — (—1)Pe (p+1)e / o du,

HOBTOpHS{ HUHTETIPUPOBaHUE 110 JaCTdAM, Ha N-M HIIare IIOJIyIUM

U,

u+ew

, 1(1) e T
() = (-1 V(1 (@3(0) - W) [
0

B sTux oboznavenusax

N-1

J(2) = Qp2) + I21° Y an(p)Lu(l2))

n=0
; L
+ (_1)N+pei(p+1)<P|z|p / (|2]u) @g‘l(u) du
U
o)/l
+(71)N+pei(p+l)@o|z‘p/M
U

1

+|Z|pzan n(l2]) +o(|2" L (I2])).  (15)

N-1
W, (u) du

B nocsie/iHeM paBeHCTBE MbI BOCIOJIB30BAJINCH TeM, 9T0 Ly (t) ecTh JnHeiiHas KOM-
OuHAIUSA aHAJUTUYECKAX MEIJIEHHO MEHAIOMUXCA (DYHKIWNA, H IPHIMEHIIN 3aMeda-
e A. PaBHOMepHOCTD 10 ¢ 00eCIeTnBaeTCs] PABHOMEDPHOI OrPaHUYIEHHOCTHIO HH-

TErpaJjioB
1 0
(I)N—l \I’N_l
/7('9 (w) du, /7“0 (w) du.
0



Acumnrornieckue OleHKH KAHOHHYECKHX IIPOU3BEICHHUH 953
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Coemumss nocentue coorromenust ¢ (13), (16)—(18) u oboznadas Qp(2)

HOJIydaeM OLEHKY U3 (POPMYJIUPOBKHU JIEMMEL.
3c. Eciim p = p+ 1, 1o J(2) npencrasisercs B Buje

J(Z):—(—z)”/ MO / t(Zl(t))dt—(—z)p / @dt. (19)

A~ 1(o) A~ 1(o) A—1(0)

ITepBoe ciaraemoe — 310 B TouHOCTH J(2) M3 1. 3b. Iloxcrasisas HaiineHuoe B 3b
suavenue J(z) B (19), npuxomum K onenke u3 hbOPMYIUPOBKU JieMMbl. [

[TocnenoBarenbHO TpUMeHSIsT IeMMBI 1 1 2, yOexk1aeMcs B CIIPABEIJIMBOCTH TEO-
PEMBL.

Teopema corytacyercs ¢ pe3yIbTaTaMU, TPUBEJIEHHBIMEI BO BBeJlenun. leificTBu-
resbHO, nosiozkuM N = 0 u nozpcrasum B (9) 3Havenus ag u by U3 3aMedanus K

agemme 2. YumreiBast, uro Lo(t) = I(t) u I(t) = o(I(t)) (cM., Hampumep, [7, c. 52]),
HOJTy 9UM

T UL+ o(1)), p<p<p+l,

sinp
(=2)l(r)(1+0(1), p=pp+1,
3AMEYAHUE. Kax BUJIHO M3 JI0Ka3aTeabCTBa TeopeMbl, Beipaxkenue o( Ly (t))
cJleJlyer IIOHUMAaTh KaK TOXK/IeCTBEHHBIN HyJb B ciaydae, ecau Ly (t) = 0.
[IpuMEP. Ecmm I(t) = aln™ 1 (t), a € R, N € N, 10

In Fp(2) = —%hlz +Qp(2) +Galz) +

Lo(t)=a(N =1)!/(N—n—-1)!n"""" ), n=0,... ,N—1, Ly(t) =0,

1osToMy ocrarodublii wien oLy (t)) paBer Hyso u Mbl ostygaeM st In F (z) ouen-
Ky ¢ TognocTbio 10 O(1).
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