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o ,[(BYX nOCJIE,[(OBATEJIbHOCTRX HHTErPAJIOB CBR3AHHbIX
C qHCJIAMH CTHPJIHHrA H ,[(3ETA-«I»YHKQHEM PHMAHA*

J/. A. raOOBUI./

PaCCMOTpHM nOCJ1e~OBaTeJIbHOCrb HHTerpaJ10B
00

J xs+n-2
An (s) = dx,(eX-l)n

o

r~e n = 1, 2, 3, . .. . JIerKo BbUICHHTb, '�TO 3TH HHTerpaJIbI CXOMTCSI npH mOOOM

KOMnJIeKCHOM s, Y~OBJIeTBOp}llOllI.eM YCJIOBHIO Re s> 1. HHTerpHpoBaHHeM no

'�aCTSIM nOJIY'IaeM

(1)

00 00 00

An (s)=
n J xs+n-l

eXdx=
n [J xs+n-1dx+ J

xs+n-l
dX ]s+n-l (ex-l)n+l s+n-I (ex-I)n (ex_1)n+l

o 0 0

=nAn(s+ 1)+nAn+l(s)

s+n+1

OTCfO~a CJIe~yeT peKyppeHTHa51 <popMYJIa ~AA BbI'IHCJ1eHH5I HHTerpaJIOB (1):

s+n-I
An+1 (s) = An (s) - An (s + 1).

n
(2)

H3BeCTHO, '�TO
00

Al (s) = J
xs-1

dx = r (s) ~ (s),
ex-I

o

r~e ~(s) eCTb ~3eTa-<PYHKIIH5IPHMaHa, H n03ToMY npH n = 1 H3 <POPMYJIbI(2)
nOJ1Y'IaeM

(4)

(3)

(5)

.L!:aJIee, npH n = 2 MO)l(eM BbI'IHCJIHTb

A3 (s) =~ r (s+ 2) [2 ~ (s+ 2)- 3 ~ (s+ 1) + ~ (s)]
2

H T.~. .L!:oKa)l(eM HH.z:(YKTHBHO ~eiiCTBHTeJIbHOCTb <POPMYJIbI

An(s)=
r(s+n-I) i S~~(s+n-k) (S~-'�HCJIa CTHpJIHHIa).

(n-I)! k~1

(6)

. IIpH MaJIbIX 3Ha'leHH5IX n, KaK BH~HO H3 paBeHcTB (3)-(5), <popMYJIa (6)

~eiiCTBHTeJIbHa. TaKHM oopa30M ~eiiCTBHTeJIbHOCTb <POPMYJIbI (6) npoBepeHa
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16 11. A. ra50BH'I

.n;0 HeKOToprO n~ 1 BKJU01JlneJIbHO. B TaKOM c.JIy1Jae
ltHTerpaJI An+1 (s) no peKyppeHTHOH cpopMYJIe (2):

(7) A ( ) -
s+n-l r(s+n-l) ~ S

k,, ( k)n+1 S - L. nS s+n-
n (n-l)! k~l

-
r(s+n) i S~~(s+n-k+ 1)
(n-l)! k~l

r(s+n)

[

n+1 kin k

]
= n! k~2

Sn - ~(s+n-k+ l)-n
k~l

Sn ~(s+n-k+ 1) .

BBe.n;eM .n;JIH '�IfCeJI CTltpJIltHra CJle.n;YK>Ill,lte .n;onOJIHHTeJII.HI.Ie onpe.n;eJIeHHH:

S
O_

S n+l= On- n .

MI.I MO)JCeM BI.I1JIfCJIHTI.

Tor.n;a MI.I MO:JKeM B CYMMax (7) npHHHTI. 05Ill,Ife HH)JCHHe
npe.n;eJIbI: k = 1 H k = n + 1. B pe3YJII.Ta Te nOJlY1JaeM

r(s+n) n+l
k 1 k

An+I(S)= L (Sn- -nSn)~(s+n-k+ 1).
n! k~l

O.n;HaKO, H3BeCTHO, '�TO

H BepXHlle

(8) k-l k kS n - n S n = S n+1,

TaK '�TO OKOH1JaTeJII.HO nOJIY1JaeM

r (s+n) n+l
k

An+I(S)= LSn+l~(s+n-k+1).
n! k~l

3TY CPOPMYJIY MO:JKHO nOJlY1JltTb If3 CPOPMYJII.I (6) npOCTOH 3aMeHOH n Ha n + 1,
'�eM It .n;OKa3aHa .n;eHCTBltTeJII.HOCTb CPOPMYJII.I (6) npH JIK>50M HaTypaJlI.HOM n.

05paTHMCH Tenepb K paCCMOTpeHHK> HHTerpaJIOB

(9) (n = 1, 2, 3, . . .),

CXO.n;HIll,HXCHnplt Re s> O. KaK H BI.Iwe, HHTerpIfpoBaHHeM no '�aCTHM MO)l(HO
npIfHTH K peKyppeHTHoH cpopMYJIe

.1-1
Cn+1 (s)= Cn (s)-- Cn (s-l).

n
(10)

IhBecTHo, '�TO
00

J xs-I dx
C1 (s) = = r (s) <I>(s), r.n;e <I>(s) = ~ (s)( 1 - 21-s).

eX+ 1

°
IIo:noMY C nOMOIIII.K> CPOPMYJIbI(10) nOCJIe.n;OBaTeJII.HOnOJIY1JaeM:

1
Cz (s) = r (s)[<I>(s) - <I>(s - 1)], C3 (s) = 2 r (s)[2 <I>(s) - 3 <I>(s- 1) + <I>(s- 2)]

H T. .n;. 05IIIaH cpopMYJIa .n;JIH BbI1JHCJIeHH,SI ltHTerpaJIOB (9) .n;OKa3I.IBaeTCHaHa-
JI.Om1JHO cpopMYJIe (6) H HMeeT CJIe.n;YK>IIIltHBH.n;:

Cn(s)=(-l)n-1
r(s) i S~<I>(s-k+l).

(n-l)! k~l


