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UCH OZGARUVCHI GIPERGEOMETRIK FUNKSIYASINI REKURSIYA
FORMULALARI.

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

Annotatsiya. Avvalroq ikki o’zgaruvchili Appell gipergeometrik funksiyalari uchun

rekursiv formulalar X.Wang [1] tomonidan topilgan edi.

ruhlanib, uch o’zgaruvchili Ff) Laurichella gipergeometrik funksiyasi

parametrlaridan birortasining o’zgarishini huddi shu funksiyalarning chekli yig
orqali ifodalash imkonini beradigan rekursiv formulalar topilgan.
Kalit so’zlar: Laurichella funksiyasi; rekursiv formula;,Poxgammer simvoli

X.Wangning ishlaridan

sonli

‘indisi *

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

Laurichella function FA(S) by the contiguous relations of hypergeometric series.

Keywords: Lauchella function; recursion formulas Poxgammer symbol
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Quyidagi Poxgammer simvolini tengliklaridan foydalandik.

(a+k),(a),
(@),

(1_a)m(a)k

(B=m). = e,

(a) =a(a+1)(a+2)..(a+m-1);

[ab,b, by ] & (@), (B, (02), (b)) xymzP
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(8)ninip (B1),, (02), (B2), X7y 2

(C)m+n+p m!n!p! ’

|:D(3)|:a;b1’b.2!b3; X:|= i

Ca m,n, p=0

Quyidagi uch o‘lchovli Laruchella gipergeometrik funksiyani gqaraylik.

() nsp (B1),, (B), (03) ) xmynzP

a;b,b,,b,; i
(3) 1My Moy Mgy _
A {c C,,Cy; X}_ Z_ (c)) (c,) (c;)  mintp!’ .
11721731 m,n, p=0 1 m\~2/n\*3/p
bu yerda X :=(X, y,z) uch o’lchovli funksiyalar a,b,,b,,b,,c;,c,,c, berilgan '
sonli paramertlar, }&

(2),=L (1), =AA+D(A+2)..(A+v-1); A=abc; 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
formulalarini o’rganamiz.

1-teorema. Quyidagi tenglik o‘rinli:

Fe [a;bl + n,bz.,b3; X } —F0 {a;bl,bz,b?; X}r
C.,C,,Cs; C,,C,,Cs;

+%ZHZFA(3)F+1;Q+k'b2’b3;x},
c, = ¢, +1C,,C,;

|:A(3)[a;b1 o n'bz’b3; X}z FA(3) {a;bl’bzlbs; Xj|_

Laruchella funksiyasining ikkinchi parametr b, bo’yicha rekursiya

(2)

C,,C,, G5, C,.C,,C,;

n-1 1 _k .
—%ZFA“’[“ N ’bz’b3’X} (3)

C, = ¢, +1.¢c,,Cy;

Isbot. Dastlab, (2) ni n=1 uchun isbotlaylik.Bu holda Laruchella funksiyasining }.
(1) ta'rifi va

b3, ~(, 17

tenglikni e’tiborga olsak,quyidagiga ega bo’lamiz:
FA(3) |:a’b1 +1’ b2’b3; X :| _ i (a)m+n+p (bl +1)m (bZ )n (bS)p menz P _

€.,y Gy (€ (), (c), minip!

RECIWCIREEL TXTY

mintp!

ey
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o (a),0.,(B),(b,), (B), xmynz? (a)m+n+p(Q)mE(bz)n(b3)

:m,n,p:O (c,), (Cz)n(cs)p minlp! 5% (c), (Cz)n(cs)p

FA(3){a;b1’b21b3;X}+ i (a)m+n+p(b1)m(bz)n(b3)p x"y"zP

C,C,,Cy; 0 (c),(c2),(cs), by (m-D)nip!

_rolabbbi ] (@, B0 Db+ 2) (B m-1)(b:), (B),
=F, {cl,cz,cs; X} 2%_:0 (Cl)m(CZ)n(C3)pb!\

" Ty
¥

\55
L'\E%_

SR

m-1 ni m bilan almashtirib, (2) formulaning n=1 uchun isbotiga ega | s
bo’lamiz: |

e [Ty, 5 (@ (B 10200+ M(B,), ), x2S
Bé;\ q@& C,,C,,Cy; o CYSCINCIA m!n!p! }a’é’ uﬁ)
e | a;by,b,,by; i
=6 213
o8 g =Fa X |+ Eon GRG
' B2) GG, Cs; z%r %
} 3 . ¥ ’
K g:% N i a(a+1)(a+2)..(a+m+n+p)(b +1)(b +2)(b, +m)(b,) (by), xmtynze _ ;\:g\g%;f
X, @ P 6. (6, +1)(c, + 2)(6, + m)(c,), (c,), mintp! Q ;@
DL e .
) 4_ ) _EO® a;bl,bz,bg;X X a+1;b1+1,b2,b3;X _ £ .+ :
D - A . A . ! 7 >
?0 ,Fs(‘\, C1,Cy, Cs; G C1+1’C2’C3’ &i& [)C
el a;b, +1,b,,b;; a;b,b,,b,; a+1b +1b,,b,; %4
3 Q) Ff{ b, + 2.b3 X}:FA(a){ b,,b, _SX}+%FA(3)[ +Lb + 2' 3 X}; ’{9 X P
2 O C,,C,,Cy; C,,C,,Cy; C, ¢, +1,¢,,C;; Z@C :
(4) Endi (2) munosabatni N =2 uchun ko’rsatamiz. (4) tenglikni e’tiborga olsak, 4

) S O
Al
mss@-/{f",ﬁ). I, SN

quyidagiga ega bo‘lamiz:
FO {a;b1 +2,b,,b;; x }

RO

3(9 C1,Cy, Gy, gé(c }:
3@\ a;b1+1;b21b3; aX a+1;b1+2,b2,b3; F - ’“\‘q
- =F X |[+=F® X |= b K53
C,,C,,Cy; C, ¢, +1.c,,Cy; oy BEG
_FO a;bl,bz,b3;x L X a+1;bl+1,b2,b3;x L X a+];bl+2,b2,b3;x @,g jﬁ
"1 c,c,,Cy c ¢, +1C,,C,; c ¢, +1c,,C; '{@’?\ﬁ
FA(3) a,bl,bz,b3,X +% FA(g) a+1,b1+1,b2,b3,X +FA(3) a+1,b1+2,b2,b3,X ; - :

C,,C,,Cs; C, c, +1,¢c,,C;; c,+1.c,,C,; 3

= Yuqoridagi kabi FA(3) Loruchella funksiyasi parametr b, + n bo‘lganda

(4) munosabatni N marta qo‘llab, (2) formulani isbotiga ega bo‘lamiz.

)
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|:A(3)|:a;b1 + n’bz’b3; X_

€, Gy, Gy, i
e b +n-1b,by; Lo a+Lb+nbybyi |
C,C,,Cs; 1 ¢ c,+1c,,C,;
_E® a;bl,bz,bg;x .
A C,,C,, Gy,
ax Fo <’:1+1;b1+1,b2,b3;X LEO a+1;b1+2,b2,b3;X C A EO a+];bl+n,b2,b3;X
C, c, +1.¢,,C; c, +1.c,,C; c,+1.c,,C;

_ |:A(e,){a;bl,bz,bg,; X}r%iﬁ“’[aﬂ;q +k,b,,b,; x};

C,,C,,Cs; C, = ¢, +1c,,cC;
Laruchella funksiyasining ta’rifidan FA(3) funksiyasini Poxgammer simvolining

% xossalaridan foydalanib (3) munosabatni n =1 uchun isbotlaymiz.

@B, (o om )
-0, =), (10

tenglikni e’tiborga olib, quyidagiga ega bo‘lamiz.

F (3)|:a;b1_1’b2’b3;x:|: = (a)m+n+p(b1_1)m(b2)n (b3)p me”Zp _
: Cl’CZ’C3; m,n, p=0 (cl)m(cz)n(CS)p mlnlpl

(@)1 R,

e (¢),(c.),(cs), minip!

(@) pnep (B1), (02), (b)) xmyz? .

e (¢),(c),(c;),  mintp!

— FA(3)|:a;b1’b21b3; X:|—

C1, Gy, Cy5
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minsp (B FD)(B +2). (Brrml) (b,) (Ba),  x7y"z?

(b<1) (c), (<), (<), (m-Dintpl

CORCH I

N CYNCYRCY R T T

3 a;bl’bZ’bS; - (a)m+n+p(b1)m—l(b2)n(b3)p menzp .
FA()[ G, Gy G X}_pn%o (Cl)m(cz)n(cg)pbl (m-=DIntp!’

m—-1 ni m bilan almashtirib, (2) formulaning n=1 uchun isbotiga ega ¢

J bo’lamiz:

FA(g){a;bl,bz,bg;x}_

GGy, G,
_ i (a)m+1+n+p bl(b1+1)(b1+2)(b1+m_1)(b2)n (bs)p X'"Jrly”zp B
(€1)s(€2), (), mintp!

FO {a;bl,bz,bg; «
C,,C,,C;
a

(

a

a+2)..(a+m+n+p)b (b +1)(b+2)(b+m —1)(b2)n(b3)p
¢, (¢, +1)(c, +2)...(c,+m)(c,), (03)p

}_%FA@){Ml:bpbz,bs:x}
c, ¢, +1C,,Cy;
X

} = |:A<3>{a?b1,bz,b3; X}_%FA(3){a+l;bl,b2,b3; X};
Cl,CZ,Cs; Cl C1+1’C2aC3;

21
+1)

- (5)

R)
Endi (2) munosabatni Nn=2 uchun Kko’rsatamiz. (5) tenglikni e’tiborga olsak, (9

quyidagiga ega bo‘lamiz: ¢ J
' &
~‘ :
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= (3) a;b1_21b21b3;x
A C,,C,,Cs;
e (3){a;b1—1,b2,b3;x}_%|: (3)[a+1;b1—1,b2,b3;x}_
=F, . A . —
G, Gy, G5 C, ¢, +1.¢,,Cy;
a;b,b,,b,; ax a+1b,b,,b.; ax a+1b -1b),b,;
:FA(s) bl 2 _3X __FA(s) bl 2 _3X __FA(3) bl 2. x| =
C.,C,,Cs; C, c,+1c,,C; C, c,+1c,,C;
FA(3){a;b1’bz'b.3;X}_%{FA(z){aJrl;bubzvb.s;X}r FA(3)|:a+1;b1_1'b2’.b3; X}};
C,C,,Cs; C, c, +1,c,,C; c,+1.c,,C,;
Bu munosabatni FA(3) Loruchella funksiyani parametrni b —n ni (5)

Y munosabati bilan n marta qo‘llab, bu teoremadan (2) formulani isbotlashda
qilganimiz kabi (3) rekursiya formulani olamiz.

|:A(3)|:a;b1 _n’bZ’bS; X:| _
C,,C,,Cy;

a;bl—n—l,bz,b3;x}_%FA(3) {a+1;bl—n—1,b2,b3;x}
Y C, c,+1c,,cC;

"a;b,,b,,b,;
1bp 21b31x:|_
| GGy, Gy

%{FA(3)|:3+1;b11b2;b3;X:|+ FA(S){a-i_l;bl_1’b2’b3;x:|+...+ FA(S){aJr];bl_n,bz’bs;X
¢ C1+1,C2,C3; Cl+1’CZ’C3;

Cl’CZ’CS; Cl k=0 Cl+1’c2’03;




