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ABSTRACT

The A-function of one variable plays an important role in the development and study of
special functions. The usefulness of this function has inspired us to find some new generating relations.
In this paper some new bilateral and trilateral generating relations have been established involving A-
function of one variable and other hypergeometric functions.

1. INTRODUCTION:

The A-function of one variable is defined by Gautam [1] and we will represent here in the
following manner:

b ((ap, @)

1
A = [ 0(s)xds (1.1)

pa X, gy ]

where i = V(- 1) and
(I) m n
I 1—‘(3J + S(Xj) I F(l = bj = SBJ)
j=1 j=1

(1.2)
0 (s) =

p q
IT F(l —aj— S(X,j) H F(bi + Sﬁj)
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(ii) m, n, p and g are non-negative numbers in whichm <p, n<q.
(i) x # 0 and parameters a;, o, by and By (j=1 to p and k = 1 to q) are all complex.
The integral in the right hand side of is convergent if

(M x#0,k=0,h>0, |arg(ux)| <nh/2
(i) x>0,k=0=h, (v—ow)<-1

where
k=1Im (27 o5 — 29 B;) (1.3)
mpn g
h=Re(X oj—=Zo;+ X B;—Z B) (1.4)
j=1 j=m+1 j=1 j=m+1
u=1% o Il B].Bi (1.5)
P g
v=Re(Za-Xb)-(p-a)/2, (1.6)
i
q P
w=Re(ZB;-Z o) (1.7)
g |

and s =0 +itis on path L when |t]| 2.

In the present investigation we require the following formulae:

2. FORMULAE USED:

In the present investigation we require the following formulae:

From Shrivastava and Manocha [5],

1Fila; a; 2] = €, (2.1)
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|z] <1,(1-2) °=1Fo[a; — z], (2.2)
e’ = oFo[——; 2, (2.3)
(@) = (a,n) = F(FOE;O (2.4)
(1-2) = Eieo(@n sy (25)

(2.6)

(Dn(8)n
— @+ Da(B+ 1)y "

PR (4 )t”—F4[/16 a+1,B+1L(z-1)= (z+1)2]

(2.7)

From Rainvile [2]:

- (1+a@)n
2P [iaim— 1] = (1+a(/12)n’ (2.8)
"
(@)-n =70 (2.9)
. . . (=1)9(a’-q.p)
—-q)=(a',- - = =17 2.1
@p-a)=@ -9l -qp) =——= (210
(W p) (h+p,r+s)=(n, p+r+s), (2.11)

(L,p+a)(A+p+ag,r+s)=(A, p+qg+r+s)
=(hq)(A+qg,p+r+s), (2.12)

(W, n) (w+n,p)=(w, n+p)=(y p)(n+p,n). (2.13)

3.BILATERAL GENERATING RELATIONS:

In this section we establish the following bilateral Generating Relations:

N t! n, a; mn+1 (aj’aj)Lp
;F 2F1[1+a+n 1]A ,q+1 Xl(—a/Z—n,O),(bj.Bj)Lq
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@N

(ajj)
— _ 4y (@+1) pomn+1 1,p
(1-1) Ap,q_,_1 [Xl(—a/Z,O),(bj.Bj)Lq (3.1)
2 il n a main | (A+a/2+00)(aj, 0(])
; [T 2F1 [1+a+n 1]Ap+1,q (b] B])
(1+a/2,0),(aj,%5)
=(1—t (a+1)Am+1n 1,p i 3.2
( ) p+1,q (bj'Bj)l,q ( )
- t! m+1n| @00 (aj, a])
;F 2F1[1 —-a— n 1]Ap+1,q (b B;)
—a (a,0),(aj, 0‘1)
= (10" AR ¥, B | (3.3)

! (aj,05)
—n,—a; m,n+1 B0 1p
—. 2F1 [1—a—n;_ 1]Ap q+1 [ |(1 —a— 1’10) (b B])

IP]s
~ —t

(ajo))
- _4\y-a/2 pmn+1 1,p .
r (1 t) Ap q+1 [ |(1 —a 0) (b B]) ’ (3'4)

|arg (ux)| < % mh, where h and u are given in (1.4) and (1.5) respectively.

Proof:

To prove (3.1), consider
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N tl n, a; m,n+1 (aj'aj)1p
A= ZF 2F1 [1+a+n 1]Ap q+1 Xl(—a/Z—n,O),(b]-,Bj)Lq

On expressing A-function in contour integral form as given in (1.1) and using (2.8), we get

8

Ot (T+a), 1 " e N
A_Z(;l_(1+a/2)n [anj; 0(s)x°T{1 (2 n) 0s}ds].

In the view of (2.4) and (2.5), we arrive at R.H.S. of (3.1) as follows:

8

y E{fiets 2 )
1 lzoﬁa +a/2),

5 im jL 8(s)x° (1 + %)n I'(1+a/2)ds]

——[ oper(1+3) Ootl(1+)

TZmel, % 2 [z—o“ n]
_ 8(s)xST (1 + )(1 ) i
2nw Jy,

(@), ,

(-a/2.0),(b18)), ,

(a+1) pmn+1
( ) qu+1 [ I

Proceeding on similar lines as above, the results (3.2) to (3.4) can be derived easily with the help
of results given in section 2.
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4. TRILATERAL GENERATING RELATIONS:

In this section we establish the following trilateral generating relations:

z LY, + s xyIR T ()

n=0

Am+Ln (X+n 0),(aj, oc,)
pr1a+t |Vin g, (uen, 0

il Z &, 9@, 9 (—yyaamein [ O (@9),
4 (-o,90q Y priart [Vl ), 010)
q:

, , t t
.Fs[(X —q }\,A,B I_al_ﬁ; W W, )X, _(Z i 1)5: _(Z 1 1) E]r

(4.1)

[x] <r, |y| <s, (r+s)=1, |arg (uv)| <% mh, where h and u are given in (1.4) and (1.5) respectively;

> G5 +n,8,8 %y P )
n=0

Ap+2 q+2

m+2,n v
(b; B]) (a+1+n 0) (B+1+n,0)

(y+n,0),(8+1n,0),(aj, oc]) ] =

_ N 6,p)(B".p) mazn | P0G (age),
) pZ:;) (1-p"p)(Lp) (0 Ap+iara [V (b.By) , o (x+1,0) B+1, 0>]

, . t t
FE[0+p,6+p,06+p,B —pV,v;1—-P —p,(x+1,B+1;—y,(z—1)5,(z+1)5],
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(4.2)

[X] <1, Jy| <s,(r+s)=1, |x]| <r, |y] <s, (r+s)=1, |arg (uv)| < % wh, where h and u are given in (1.4)
and (1.5) respectively;

Z Hs [a, A+ n;p+n;x, y]PrE“_n’B_n) (z)

Amtin (A+n,0),(aj, a]) ’

p+1,a+1 [V, B5), (u+n0)

=i (,2D) yimiin [ lm(a] ),

. W p) W e | Vi), (“")
p:

Fyla+2p,—o, B A+, A+, u+qu+qy —(z+ 1)%,—(2— 1)%],

(4.3)

[x| <1, |arg (uv)| < % wh, where h and u are given in (1.4) and (1.5) respectively;

Z Heg [, A + ;7' y]PIS“‘“'B‘“) (z)

Amn+1 (2),  (1-p-1.0)
p+1,9+1 |(1—7»—n10)r(bi'sj)1,q

s 1-xp)(1,p) p+19+1 (1-1,0),(b5.By),
p:

, t t
Fgb—pA—pA—pYv,—a—Bl-a —2pppu—-y,—(z+1;,—(z- D3]
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(4.4)

Ix] <r, |yl <s, rs>+ s —1, |arg (uv)| < % =h, where h and u are given in (1.4) and (1.5)
respectively;

Z H, [,y + 10,8 +1n;8;x, y]Prsa,B) @
n=0

Am+2,n

(y+n 0),(8+n,0),(aj, a,) n
p+2,9+2 t

(b,BQ (a+1+n0)(B+1+nﬁ)

:Z (a’, 2p) (—x)PAT20 (yo) (8,0),(a3),

: (&, p)([,p) N p+2,9+2 (b B), (a+10)(8+1,0)
p:

Frlvyy+vy+q6+1,8,8+11 - —2p,a+1,+1;—y,(z— 1)%,(Z+ 1)%],
(4.5)

Ix| <r, |y] <s, 4r = (s '~ 1)° |arg (uv)| < % wh, where h and u are given in (1.4) and (1.5)
respectively ,H; to H,are given by Horn [3] and Fg, F¢, Fg, Fg, Fu, Fu, Fp, Fr, Fs and Frare given by Saran [4],

Proof:

To prove (4.1), consider

D Hy [, B, 8+ mx yIRE T )

n=0

Am+1 ,n n

(A+n,0),(aj, oc])
p+1,g+1

Vios8y), (u+n0)

Expressing H, in series form,by using (2.8) and A-function (1.1) and using (2.4), we get
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S §
A:Z Z (a,p = )P, P), D@, ) xPyapnB ;)

& e (enp)(Lp)(La)

Ji, 0w G ds]en

[ ()

Now interchange the order of summation and integration and on using (2.13), we get

2w

™ s
;- T 2t f lr"‘(Ll) &
@.p= D@ P DE D , 4
st (L p)(1,p)(1,q)

(A,n) (0( n,3-n) n
[Z wrpm™ @t ]ds

Again applying (3.2.6), we find that

1 JO < (@, p= )@Y, DE )
“zmal, *OVTw 2T epanade 0

Fu[h—a,—B;u+p; =@+ 1) ;, ~(z—1)3]ds
Further writing F; in series form, on using (2.2), we find that

i JA (@, p—a)(PB,p),9)(8,9)
“ ), POV £ GO@DLY 7

i L j+ K (= )(=B.K)

_ L, — 1y b
) TR YL ETDI-E=Dlds

j k=0
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nal Jo,
0 ll/-q

Now using relation (2.10) and (2.11), we find that

1 rw 9,
Azz_f 8(s)us oy O, (6, 9) (—y)2
L

G SHER RS

_ i (@ = q,p)Aj+K B, p)(~a) (=B K

’ e 4 o e
G BRI (L) e gz 5 pIds

p.jk=0

which provides (4.1). Proceeding on similar lines, (4.2) to (4.5) can be derived with the help of the
formulae given in section 3.2.
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