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In this paper, the author has given a multiplication theorem for generalized
Meijer function of two variables in the form as shown below :

Theorem—If A a positive integer and a > 0,

then
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provided that
2(p+q+r) > 4+B+C+D, | arg () | <[p+q+r—H(4d+B+C+D)] =,
2p+k+1) > A+B+E+F,| arg (2) | <[p+k+I~}H{A+B+E+F)]a,
or

A+ C<B+ D, A+E<B+F |
LorelseA+C=B+D,A+E=B+Fwith}u}<1,|vl<1.

i be required to obtain the exact solution of numerous prob-
Erl::ss ilx'lesltl}ltcmtﬁzory oquuantum mechanics and heat conduction given in
terms of generalized Meijer function of two variables. Some interesting

formulae have also been defined as particular cases.
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1. INTRODUCTION

The generalized Meijer function of two variables has been defined by Sharma
(1965), which is as follows:
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where L,, L, are suitable contours and
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A420,B>0,D>1,F>1;

The values x =0 and y = 0 are excluded.
The integral (1.1) is well defined and converges if
2 (p+9+7) > A+B+C+D, | arg () | < [p+g+r—} (4+B+C+D)] =
2 (p+k+1) > A4B+E+F, |arg 0) | < [p+k+I—3 (A+B+E+F)] =
) . or - (1.2)
44 C<B- D, A+E<BiF
orclse_A—}—C:—-B+D,A+E=B+Fwith|x|<l, Iyl <L )
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For the sake of brevity, notation (@) represents the set of A-parameters a,, as,
4,58, - - a4 and similarly for (6), (c); (d), (¢) and ( f).

R

- The following symbols have been employed to denote the series

n n1 n-tm—1
A [m, n}] = por e ——m——— ;
n n+1 nt+m—1
V[m,n]=l-—';t—,l— - ,....,l————;l—'a

and A [m,a 4 b] stands for A [m,a 4 6], /. [m,a — b] and similarly for
V [m e £ blrand I' (a £+ b).

Agarwal (1965, p. 537) has also defined the above function in a slightly different

form.

The aim of this paper is to establish a multiplication theorem on generalizcd
Meijer function of two variables with the help of some known results on expansion
and integral. The theorem may prove to be useful in the analysis of many problems
of mathematics; both pure and applied, and in mathematical physics. On specializa-
tion of the parameters, particular cases yield many results for a variety of familiar
special functions appearing in the literature.

2. A MvuLTIPLICATION THEOREM

Theorem—If

1’ 204941y > A+ B+ C+ D, |arg(u) | <[p+g9+r—3%(A+B+C+D)]n
2(p+k+l) > A+ B+ E+F, |arg (0) | < [p+k+l— §(4d+B+E+F)]m,
or . .
A+C<B+ D, A+ C<B+F,
orelse A+ C—=B+D,A+E=B4 Fwith |u| <],|2]| <1, then
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provided A is a positive integer and « > 0.

Proof : To establish the theorem (2:1) we start from Goldsden’s formula
1932, p.112) :
—tax -9 —$x & 1 1 i
e W _(ax) =a ¢ 2 __(__ -1 )f W, te #®)sa>0 (2.2)
'\ a ’

PO
§=0

where W,  (x) is Whittaker’s function (Erdélyi 1953, p. 264, £. 6-9).

Multiplying both the sides of (2:2) by »*~! f (x), integrating for x from zero to
infinity and then changing the order of integration and summation on the right-hand
side, we get

L TR —}ax
S x e W,, (ax) f(x) dx

a

o 1 1 £ —p 0 gl ~gx
-y _é_!_(._ _1) a S X e W, ®)f() dta>0. (2.3)

Regarding the change of order of integration and summation, we see that
{Bromwich 1962, p. 500)

(-]
1 {1 \é
{i) the series 2 ?'-(—- - l) W, eo (%) is uniformly convergent in any
= .

£=0
interval 0 € x» < B, B being arbitrary;
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(ii) f (#) is continuous for all values of x > x, > 0; and

s—1 —~§x

«
(iii) S x € W,.eo (x) f (%) dx is convergent if Re (u -0+ 3) > 0
0

Hence the interchange of the order of integration and summation is justified.
Now if we consider

_ u (ax)*
rw=S|ier

in (2-3), and evaluate the integrals involved therein by making use of the following
result [Shah 1972, eqn. (1-6)]

7 e S
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where A is a positive integer, 0 < x << ©, « > O and

2(p+q41r)>A+BLC+D, | arg(u) | < [p+9+7r — 3} (A+B+-C+D)la,

(®) 2(p+k+)>A+B+ELF, | arg(v) | < [p+k+l — 3(A--B+E+F)]m.
Re(uto+M, +Af)>—4 {m=12,. k=12 1}
or

A+C<B+D, A+E<B+F
(ii) orelse A+ C=B+D, A+ E=B+Fwith|u| <l,|2| <],
Re (p+ o 4+ My, + Afi)> — % {hy = 1.2, ..k = 1.2,. i3

with some changes in the parameters, we obtain the desired mulriplication theorem

@1).
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3. ParTticurar CAsEes

The result (2-1) gives very interesting particular cases with proper choice of
parameters. For examples:—

(i) In (2:1), taking A=p, E=k, I=1, f;=0 and replacing 4-+-C by 4, B+D
by B, 4 -+ ¢'by s with appropriate changes in the parameters, then let v tend to
zero, the multiplication formula for Meijer’s G-function (Erdelyx 1953, p. 207)
can be obtained.

(ii) In (2-1), setting p—A—m B=n, g=k=C=E=l, r=I=1, D=F=p-11,
d,=f;=0 and replacing b, s 1—d, 1—¢;and 1—f; by ¢, b, d;, &', and d; etc.

respectivély, the S [;] reduces to a result involving Kampe de Fériet functxon

(Appell and Kampé de Fériet 1926, p. 150) in the modlﬁcd form given by
Srivastava and Saran (1968, p.435).

(iii) In the above, substituting (=1, p=0, then m=p, n=g,0=u and A=l etc.,
we can obtain the multiplication formula for the generalized hypergeometric function
F, which further, on appropriatcly specializing the parameters reduces to almost
every known polynomial of hypergeometric type which in turn, yields the generalized
Sister Celine’s polynomial [1967, p.80, (2-2)] and can reduce to the generalized Rice’s
polynomial [Khandekar 1964. p.158, (2-3)] an extension of the Jacobi polynomial.
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