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SOME EXTENSIONS OF THE
MULTIPLICATION THEOREMS

by

MAaNILAL SHAH (1)

~

PREFACE

Numerous transcendents —the so— called special functions and their
properties due to usefulness as a tool in Applied Mathematics have
been extensively developed during the course of investigation by seve-
ral authors. In a sequence of papers, the author has afforded Genera-
lizarion and Extension of a large number of results in the branches of
Special Functions, Operational Calculus, Integral Transforms and
Integral Equations etc. Here the author establishes a set of most ge-
neral multiplication theorems related to Fox’'s H-functions of two
variables.

A short dsscription of two theorems runs as under:

Multiplication Theorems:
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for Fox’s H- function in two arguments.

in terms of Suan's notation

H

By means of suitable substitutions, the theorems are associated
with many resulls proved carlier by ME1IJER, MACROBERT, SHAH and
several others.

Also, they yield corollaries of special interest cihich may prove to
be useful in the derivation of some problems in Science, Thechology
and Molecular Quantum Mechanics.

§.1 PREREQUISITES
Munor and KaLra [6, p. 68, (2)] aroused interest in what they define

a generalized H-function of two variables. Further, Suan [7, p. 1, (1-1)]
has given it in a slightly variant computable form
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where an empty product is to be interpreted as unity.

Here
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¢’s, m’s and n’s is a non-negative integers

The integral (1.1) converges il
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For more references to

sce MunoT and Karra [6].

In this paper, the author presenis a systematic achievement to ob-
tain an elegant unification of several extensions of interesting formulas
dueto Fox’s H-, MEiJER’s G- and MacRoBerT’s E-functions etc.

Section 2 incorporates preliminaries employed in the investigation.
Section 3 contains the derivation of Multiplication Theorems for Fox’s
H-functions ol two variables. Several interesting corollaries are presen-
ted in Section 4.

Often, as a space saver and printing convenience, vy. v, f1, oy 8, ¥, @
etc have the same meaning throughont as cited above.

§.2 PRELIMINARIES

Nolations, Formulas and Results:

(£) dp OF |dlp = Ay, Ay, . . . ., Up;
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When A’s = B’s = (s = D’s = E’s = F’s = 1, {1.1) reduces {o
MEe1ser’s G function of two variables:
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miroduced carlier by AcarwaL [2, p. 537].
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A worth mentioning special case of the confluence principle of (1.1) is
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where p; + p; < q, + (.. and H[z] represents Fox’s H- function [5,
p. 408].

A generalized hypergeometric function of two variables due to
KamPE pE FErIET J. [1, p. 150] has becn defined in computable repre-
sentation
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Again, if parameters in (2.6) are selected in view of {1, p. 14 (125)],
the ArpeLL function F, and its confluent function are indicated by
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where M,, u, v (2, y) and Mg, p(z) are the WaiTTAKER functions in two
and one variables respectively.
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The following special cases of H-function are worthy of note:
{(ap, 1)}] mn( al,...,ap)

=G @
1{(bq, 1)} P q by - » bq
where G is MEIJER'S G function [4, p. 207 (1)1.

(1, 1). {(bg, 1)}

(.12) H z

g+ 1Lp {(ap, 1)}
where E is Mac RoBeRT,s E-function [4, p. 215 (2)].
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(Continuard.)





