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UCH O‘ZGARUVCHI GIPERGEOMETRIK FUNKSIYASINI REKURSIYA
FORMULALARI

Mo‘minova Nozima Isogjon qizi
Farg‘ona davilat universiteti magistranti

Annotatsiya: Avwvalroq 1kki o’zgaruvchili Appell gipergeometrik funksivalari uchun
rekursiv formulalar X. Wang [1] tomonidan topilgan edi. X. Wangning ishlaridan ruhlanib,
uch  o’zgaruvchili FA( ) Laurichella gipergeometrik  funksivasi  sonli  parametrlaridan
birortasining o zgarishini  huddi shu funksivalarning cheklr yig'indisi orqali ifodalash imkonini
beradigan rekursiv formulalar topilgan.

Kalit so’zlar: Laurichella funksiyasi; rekursiv formula; Poxgammer simvoli

Annotation: Inspired by the recent work of X.Wang [1], who gave the recursion
formulas for Appell’s functions m two variables, we establish the recursion formulas for

Laurichella function F/§ ) by the contiguous relations of hypergeometric series.

Keywords: Lauchella function; recursion formulas Poxgammer symbol

AHHOTaNUA: BooxHnosnssiacy nedasHeli pabomou X. Bauea [I, 422/, komopuwiii dan
pekypcuemvie opmyavl 0as QyHKyull Anneisi om 08yX NepemMeHHbIX, Mbl YCMAHABIUBAEM

(3
pexypcusnvie gopmynst 0ns gynkyuu Jaypuueina F,°  no cmescnvim coommowenusm

2unepeeomempuyeckux psaooas.
KaroueBble cioBa: ¢@yukyua Jlayuennvi; pexkypcugHvle  Gopmyavi;  CUMBOT
Ilokceammepa.

Quyidagi uch olchovli Laruchella gipergeometrik funksiyani qaraylik.

o] S Ol 0L 0), oy

C; mintp!’

(1)

m,n, p=0 (C)m+n+p

bu yerda X = (X, Y, Z) uch o’lchovli funksiyalar @, bu b2 , bg, C; berilgan sonh
paramertlar, (ﬂ,)o =1 (ﬂ,)v =AA+D)(1+2)..(A+v-1); A=ab,c; v=123.

Laruchella gipergeometrik funksiyasi FA(3) ning sonli parametrlaridan birortasining
o’zgarishini xuddi shu funksiyalarning chekli yig'indisi orqali ifodalash imkonini beradigan
rekursiv formulalar topilgan.

Biz Laruchella funksiyasining ikkinchi parametr C bo’yicha rekursiya formulalarini
o’rganamiz.

2-teorema.Quyidagi tenglik o‘rinli.

(3){ab1 2 3)(} (3){ab1 2 3)(}
c—n

Ia+Lh +1b,bc+2-k; X]
*ablxz (c—K)(c—k-+1)
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a+],b1b+1@ c+2-k;X]
*abzyz (c—K)(c—k-+1)

[a+],blb b,+Lc+2-k; X].
a2y e (c—K)(c—k+1)

Isbot. Dastlab, (6) ni N=1 uchun isbotlaylik. Bu holda Laruchella funksiyasining (1)

tarifi  va
1-c)(c
(C—l)m+n+ — ( )( )m+n+p :
" (1-c—-m-n-p)

(2)

1 __ 1 (,,m n p|
<c—1>m+n+p‘<c>m+n+p(1 -0 ey <c—1>]’

tenglikni e’tiborga olib, quyidagiga ega bo’lamiz:

(3)|:abl b,.b; } i (@) pansp (B0), (B2), (b)) xmynzP

C— 1 m,n, p=0 (C_l)m+n+p m'nlpl )
i m+n+p(bl) (bz)n(b3)p (1_'_ m + n + p jxmynzp:
= (O c-1 c-1 c-1)m!n!p!

NCRCSCONTTS

m!n!p!

C
(@) (), (), (5), My
)

0 ( m+n+p( 1) mlnlpl

0 (C)m+n+p(C_l) mln'p'

*{ x"y"zP
c rn+n+p(c—l) m!n!\x
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_ 3 a;bl'bZ’bB; - (a)m+n+p(bl)m(b2)n (b3)p menzp
=Fo ){ X}r n;o (C)pmp(€=1)  (M=Dn!p!
R (a)m+n+p(b1)m (bz)n (b3)p menzp
2 (O, (e mia-Dip

n=1
n i (a)m+n+p(b1)m (bz)n (b3)p menzp
i (€, (=1 mini(p-1)F
p=L
M—1 ni M bilan, N—1 ni N va P—1ni P almashtirib, (2) formulaning N=1

uchun 1sbotiga ega bo’lamiz:

3 a;bl’bZ’b3; - (a)m+1+n+p(bl)m+l(b2)n(b3) m+1y Zp
o B ™

+ N ()m+n+1+p( )( )n+l( ) myn+1
z ()m+n+1+p(c ) m!n!p!

+ Z ( )+n+p+1( ) ( ) b3)p+1x yzp+1

(
m,n, p=0 m+n+p+1( ) mlnlpl

F(g{ bbb }
a

N i (a+m+n+ p)bl(bl+1)...(bl+m)(b2)n(b3) XLy Zp+
e c(c+1)..(c+m+n+p)(c-1) m!n!p!
N i a(a+1)..(a+m+n+ p)(bl)mbz(bz+1)...(b2+n)(b) Xmy"zP
e c(c+1)..(c+m+n+p)(c-1) m!n!p!
. i a(a+1)..(a+m+n+p)®), (0,),0;(b; +1)..(b, + p) x"y"z""* _
ma=l c(c+1)..(c+m+n+p)(c-1) m!n!p!
F (3){a;bi’b2 b, x}t
C;
N ab x F o a+];bl+l,b2,b3;x N ab,y F o a+1;b1,b2+1,b3;x N
c(c-1) ° c+1; c(c-1) ° c+1;
N ab,z e a+1;bl,b2,b3+1;x _ -
c(c-1) ° C+1 ’ (

Endi (2) munosabatni N=2 uchun ko’rsatamiz. (3) tenglikni e’tiborga olsak,

quyidagiga ega bo‘lamiz:
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|:(3)D|:a; ’b2’b3x:| F(S)D{a;bl’bwl%x}_'_

c-2 C
N ab,x FD(3) a+1;b1+1,b2,b3;x N ab,y FD(g) a+1;b1,b2+1,b;X N
(c-2)(c-1) C; (c—2)(c-1) C;
. ab,y F o a+1;b1,b2,b3+1;x ;
(c-2)(c-1) ° o

Bu munosabatm F ® Loruchella funksiyani parametrni C—N n1  (8) munosabati bilan
N marta qo‘llab, (2) rekursiya formulani olamiz.Demak

= (3){ab1 2 3X} FD(s){a’blin!b3X}+

c—n c

F9a+Lb+1b,b;c+LX] FP[a+lb+lb,bicX]  F[a+Lb +1b,bic+2-kX]
+ablx{ (c-1)c Ty T (oK) ek

+ab2yra“)[a+]4bhbz+1’bs;c+l'x]+FD(3)[a+1;b1,b2+Lb3;c;x]+ Fo(g)[aJrl'bl,bz+1,b3;c+2_k;x]}r

(c-1)c (c-2)(c-1) (c-k)(c-k+1)
F9la+Lhb b +Le+5X] F¥[a+lb b bic+LX]  FP[a+lbb,b+Lc+2-kX]|
He) (c-1)c Ty T eKeokel) |
=F (3)|:abl 21 3X}
C
Ya+lb +1b,bc+2-k; X]
+ablxz (c—K)(c—k+1)
Yla+Lhb,b, +1b;c+2-k; X]
+ab2yz (c—K)(c—k+1)
+ab322 [a+],bl b,.b,+Lc+2-k; X],

(c—k)(c—k+1) /
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