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Abstract: By making use of familiar Laplace and inverse Laplace transform
technique, we obtain generating functions involving Gauss and Kampé de Fériet
hypergeometric functions. Certain special cases are also considered.
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1. Introduction

Let (\),, denote the Pochhamer symbol

o), = LAEn) )L n=0, (1.1)
" (A AA+1)---(A+n—-1), (neN).
and ,F;, denote the generalized hypergeometric function
ai, - ,0p o] (al)n (CL )n o
oF, 2| =) L ~ (1.2)

with p numerator and ¢ denominator parameters.

By Kampé de Fériet’s hypergeometric functions of two variables, we mean
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where p+7r < qg+s+1,ptu<qgt+v+1, |z| <oo, |yl <occand p+r=q+s+1,
ptu=q+v+1,

‘35‘1/(;0—«1) + ‘y‘l/(p—Q) <1, if p>q,
(1.4)
max{|z|, [y} <1, if p<gq.

The purpose of this paper is to obtain the following generating functions by
using results of Bromberg ([1]; p.15(2.1) and (2.2)) as a main working tools

o0 . o, (dp): pi_ ;
), z
Z p)r (@) ): 1Fi[l—p; 1—p—r; t] = ngllol(;) z, —zt
r=0 (ﬁ)'r‘ r ﬁa (eE): ——
(1.5)
poraa | @ D) Aip
FE+1:6;2) Zt,Z
B, (ee): _5_
210 a, ptA (dp) A s
= FEII 1.0 (t—1)z,z2 (1.6)

B, (er) R S
where for the brevity (dp) denotes the array of D parameters dy,ds, -+ ,dp with
similar interpretation for (eg).

2. Generating Functions

We have ([1], p.15(2.1) and (2.2))

= e'®[a,p; B; 2z —2t]  |z| <1, |zt <o (2.1)

Z2F1P ’I’LOéﬂ, ]_l

n=0
Z (a) ( ) 2F1[a+n p; B+ mn; z] 2"t"
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B ptA
On replacing z by zu in (2.1), multiplying both sides u*~! and taking Laplace
transform, we get

o " 9] %)
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n: Jo 0

(2.3)
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Again expanding oF; and ®; in series integrating term by term and using

-"»r
F(Oé — ’I’L) = %’ we get
n
A op; :
S (0)r (@)r (\)r 27 e,
Fi[l—=p;1—p—r;t] = € Fy; Z =
; @), rpr ! L=pil—p ] 1:0;0 >
B i
(2.4)
On the other hand, if we take inverse Laplace transform of (2.4), we get
() (@) (M), 2" a, A p;_ ;Z y
e t 02150
L= pi1 = p—rit] = e Fy, =
; B)r (w)rr! pr L-p P ] 2:0;0 e
i Bru:_i_ s
(2.5)

Continuing this process it is not difficult to obtain (1.5) by induction.

Similarly, applying the same Laplace transform technique to (2.2), we get
the transformation

o, NP a, p+A o A g

1. 2t 2 z

AL 2z z

1:0;0 »’ P 1 o o
B g PN

~~

(2.6)
Now starting again from (2.2) and making use of Laplace and inverse Laplace
transform, we can prove (1.6) by induction.

3. Special Cases
For t =1 and o = 3 (1.6) reduces to a known result ([10]; p.28(32))

o | @D) e
Fgoo z,z | = p+1Fp[(dp), A+ p; (ep); 2] (3.1)
(er):_5_ ;
whereas for t = 0 it yields another known result ([10]; p.29(45))
o | (@P) A
Fgiy —2,2 | = puFrnaldp), p— X (er),p; 2] (3.2)
(er) 1pi_
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