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YOK: 517.588

BAB3N YMYMINALUIAH T’MNEPFrEOMETPUK ®YHKLINANAPHUHIT UHTEIPAI
KYPUHULLUHN TOMULL MACANAJIAPU

3AOAYUN HAXOXAEHUA UHTEIPAJIbHbIX I'IPEJJ,CTABJ'IEHVIV[ HEKOTOPbIX
OBOBLUEHHbBIX TMMEPFEOMETPUYECKUX ®YHKLIUA

PROBLEMS OF FINDING INTEGRAL REPRESENTATIONS OF SOME GENERELIZED
HYPERGEOMETRIC FUNCTIONS

A.PaxmaTxxoH3oaa

1 A.PaxmaTxoH304a —  @aplyY wmamemamuka  UyHanuwu — 2-Kypc
MazucmpaHmu.
AHHOMauus

Makonada 6ab3u ymymnaweaH eurnep2eoMempuk yHKUUsSIapHUHe UuHmeapasna KypuHUWUHU — monuw
macananapu ypeaHuraaH.
AHHOMauus
B cmambe uccnedyromcs npobrembl Haxox0eHUs1 UHmezpasbHO20 npedcmassieHuss HeKomopbix 0606WeHHbIX
a2urnepzaeomMempuyeckux oyHKyUU.
Annotation
This article examines the problem of finding the integral representation of some generalized hypergeometric
functions.
TasiHy cy3 ea ubopanap: ymymnaweaH aunepeeomempuk yHkyus, JlexaHOp mynmunnukamus ¢hopmynacu,
layccHuHe eunepeeomempuk (byHKUUSICU.
Knroyeebie cnoea u ebipaxeHusi: 0bobuweHHasi eunepaeomempuyeckass QyHKUUS, MynabmuniukamueHasi
gopmyna JlexxaHOpa, eunepeeomempudeckas yHkyus [aycca.
Keywords and expressions: generalized hypergeometric function, Legendre multiplicative formula, Gaus’s
hypergeometric function.

Butta napameTpu cypathaa, MKKMHUMCKM  Maxpaxaa 6ynraH  MKkMTa  napameTpnu
rMnepreoMeTpuk OYHKUMA Kynmnaarm KypyuHuLIra ara [1] :

B (B); x’
N s VB, 0,-1,-2,..
11|:}/ x} ;(7/) By, y#

Wkknta napametpu cypatda Ba Outta napameTpy Maxpaxga OynraH [ayCHUHr
rmnepreoMeTpuk yHKLMACH [1] ywoy

a,p (@), (P); X
B ; Va , 0,-1,-2,...,
{ Y } /Z(; ), J¢ Prr?

Kypuhuwwaa 6ynaaw, 6y epga (o), =a(a+1)(a+2)..(a+m—-1); m=1; (a), =1
Ywoy rmnepreomeTpuk OYHKUUSNMAPHUHE MHTErpan KypuHuwra ara oynuw wapTnapu Ba
WHTerpan KypuHuiLWnapu Kynmaaru nemmarnapaa kentmpunran [1,2] :

x‘<1,

1-nemma. Arap ¥ > >0 6ynca, y xonga

1E|:ﬂ;x:|: l—‘(y) j 1 t);/,Bl xtdt’
Y LA =Py

TEHIMWK YpuHnn 6ynagw.
2-nemma. Arap ¥ > >0, |x|<1 6ynca, y xonaa

a’ﬂ, _ I'(y) e y—p-1 P
F (X | = 1— 1- d
{ y x} T~ ﬂ)J (=07 )

TEHMUK YpuHnu 6ynaan [3].
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Opveep Ba YKOHCTOH [4], KeMNMHYANMK yMyMnaliraH runepreoMeTpuk yHKUNANapHUHT 6mp
CUHMW YYYH Kynaaryn uHTerpan KypuHULLIMHU TOMULLraH:

3-nemma. Arap ¥ > [>0, m=>1, |x| <1 6ynca, y xonaa

p g+l pf+m-1
aa_a seees r( ) |
m+1En " " n 3 X :—yjtﬂ_l(l_t)y_ﬂ_l(l—xtm)_adt’
ryy+l y+m-l (AT (- P4
m’ m Y m

TEHIMWK YpuHnn 6ynagw.
LWyHra yxwaw ganunnapgaH dongananub, [5] Xabnbynnox sa MybuH nwunga ymymnaiwiran
rmnepreoMeTpuk (PYHKUNSHUHT Kynan MHTerpan KYpUHULLM aHUKMNaHraH .

4-nemma. Arap ¥ > >0, m=>1 6ynca, y xonaa

£ﬁ+1 ...’B+m_1 1

mFm m m m x| = 1—‘(7/) J.tﬁ—l(l_t);/—ﬁ—lextmdt’
yoy+l  ytm-l LAy =By
m’ m T m

TEHIMYK ypuHnun 6ynaau.
Ywoy oynumaa 6us Jlexxangp myntmnnvkatve dopmynacugaH donganaHumb, ymymnaiiran
rmnepreoMeTpuk OYHKUUSNAPHUHT UHTErpan KYPUHULIMHK aHuknanmma. byHaaH Tawkapu, 613 6y
WHTErpan KypuvHULWIN apanail runepreoMeTpuk yHkumnanap oynmya 6abam HaTwkanapHM onuvi

YYYH MwnaTamus. JlexxaHgpHuUHr MynTUNnInkaTue doopmyrnacu [1] ywby KypuHULWra ara

m S —1 %(m—l) %—ma
HFIF a+— |=2nr) m? T(ma). (1)
m

by dopmyna kynnga kentupunradH ymymraiwiraH runepreomMeTpuk  yHKUMSNapHUHT
WHTErpan KypuHULLMHW ONWLL YYYH UWLNaTUnan:

1-teopema. Arap ¢ >b >0, |x| <1 6ynca, y xonaa

1 1 ['(2¢) 1
,F (a,b,b +—;c,c+ —;xj = Itzb*l (1=0)* """ A=xt?)“dt. (2)
2 2 [(2b)I(2c—2b)+,

Uc6orT. Alttannuk |x| <1 6yncuH.

1
@0,(p+5]

1 1 > A
3Fz(a,b,b+§;c,c+5;xj:z 7 x—':
/=0 (c)j(c + ) Y
2);

F(C)F(c+1j . (a).F(b+j)F(b+j+1j .
J 2 xj

2
) IZ 1y !
lﬁ(b)lﬂ(lﬁzjf‘o F(c+j)l“(c+j+2j J:
6y epaa (a)j:%_

OHam 6ums (1) dbopmynagaH dorganaHamma Ba Kynmaarm ndoganapHu onamms.

1 1
3Fz[a,b,b +—;c,cC +—;xj =
2 2
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I'(2c) Z (a),I'(20+2))I'(2¢—2D) x
F(2b)F(2c 2b) =3 I'2c+2j)) y'

I'(2c) 2b-2j-1 2e-2b-1
T (2~ 2b)z( @), (I N G dtj

I'(2¢c) £2b-1 2¢-2b-1 (xt )j
F(Zb)F(Zc 2b)J (=1 (Z( ) jdt

_ ['(2¢) 1 2L 2b-1
T (2b)T(2¢—2b) ! (-xeydr.

1
2-teopema.Arap ¢ >b>0,a>0,c> Ea , Bynca, y xonaa

1 j I'2e)'(2c—-2b-a) ( 2b:2c - a—l)

1
Fz(a,b,b+—;c,c+—;l

2 2 [(2c—a)(2c—-2b)°
Ucbor. (2) dpopmynara X =1 Hu kynmb, Kyimagaru ndoganapHi onamms:

3F{a,b,b +l;c,c +l;1J =
2 2

B I'(2c)
 T(2b)[(2c—2b)1
'(2c)
T T(2b)(2c-2b)1
3 I'(2c) 121;-1 _ \2¢-2b-a-1 AP
_F(Zb)l“(2c—2b)jt -9 Z[J} jt ‘=

21

I'(2c) OO ( jjt2b+jl (1- t)Zc “2b-a-l gy _
TT@bhre-26) &\

I'(2¢) Z[—ajr(zm JOT(2c—2b—a) _
T T(2b)T(2c— 2b) 4 T(2c—a+ j,)
_TQT(2c-2b-a) < 3 (a),(2b);, (-1)" _
F(2c a)l'(2c-2b) 5 (2c—a);, J!

_ I'Qc)'(2c—2b—a) F(a,2b;2¢— a;—1).
I'(2c—a)l'(2c—2b)

I 2b 1(1 t)ZC 2b— 1(1 ¢ ) ad[

J‘zbl(l t)262ba1(1+t) @ —

1
1-xynoca. Arap ¢ >b >0, c¢> En 6ynca, y xonaa

1

35(‘”’bab+l;0,c+—;1jzw
2 2

L F(—n,2b;2c+ n;—1).
(20),, ? l( )
3-Tteopema. Arap ¢ > b>0, |x| <1 oynca, y xonga

5 a,b,b+l,b+%;c,c+l,c+g;x =
3 3 3 3
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_ I'(3c) 13b—1 _ \3e3b-lq - 3\-a
GBI Ge ) ! R () R ¢ B

Uc6orT. Alttannuk |x| <1 6yncuH.

E(a,b,b+l,b+%;c,c+l,c+%;xj:2 0 5 '7_
P <>(M3j g

F(C)F(c+;jf(c+§j L (a). F(b+])F(b+]+ j (b+]+ j ;
:F(b)l“(b+ljl“(b+2j /Z—‘; I'(c+ ])F[c+]+ jF(c+]+2] j!
3 3 3 3
I'a+))
[(a)

OHam 6us (1) dbopmynagaH cdorganaHamuma Ba kynngarn ndoganapHu onamms.

I a,b,b+l,b+g;c,c+l,c+g;x =
3 3 3 3

6y epna (@), =

T'(3c) Z(a) T(3b+3/)l (3¢ —3b) x'
" TGbI (Ge—3b) < T'(3c+3)) e

B I'Be) PP _ py3e-3bl x_j:
T GRIGeC 3;))2()0 (1-1) dtjj'

B I'(3c) 1317—1 _ \3e3b-1 N (xt’) _
_F(3b)l“(3c—3b)-[t =9 [,Z:;‘(a)j J! jdt_

_ I'(3¢) {351 _ \3e=3b-lg L 3v\-a
eI !t (1= 1)1 (1 = x£*) “d.
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