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Abstract : In the present note we investigate a pair of partial differential
equations of H-function of two variables for suitably constrained values of
parameters. The partial differential equations for corresponding G-function of
two variables and the generalized Kampé de Fériet function are obtained as
particular cases and that of Appell’s functions and H-function of one variable

are found to be in agreement with those available in literature.
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1. Introduction and Definitions

The role of differential equations is very important in the study of special
functions. The differential equation for generalized hyper-geometric function in one
variable is well known in the literature [4]. Further the differential equation of
Meijer’s G-function, is also available in the book by Luke [4]. However, the
differential equation for general Fox H-function does not exist in literature, it exists

only for H-function with rational parameters given by Pathak [6] (see also [3, p.
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346]). As regards the hypergeometric functions of two variables, we find differential

equations of Appell’s functions and their confluent forms in the literature [2].

The H-function of two variables (|5], see also [9, p. 82]) is given by
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x and y are not equal to zero, and an empty product is interpreted as unity p,,q,,n,
and m, are non-negative integers such that p,>n,20,¢,>0,q,>2m >0
(1=123/=23) Allthe 4,, ¢, B,, B,, 7;,6,.E, and I, are assumed to be
positive. The conditions of convergence of integral (1) and nature of contours
and L, can be seen in the book by Srivastava et al. [9, p. 83].

Particularly for o, =4, =1(j=1,..,p), B, =B,=1(j=L...q),

v, =1j=L.p,), 6, =1(j=1.,q,), E, =1(j =1,..., py),
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F, = l( J=1..,4; ) , the H-function of two variables reduces to G-function of two

variables G[x, y] ([1], [7], see also [9, p. 88)).

For n =p.n,=p,.n;=p,my=m; =1, q,,q;,x,y,a,,b,,c,.d e, f,
replaced by ¢,+1, ¢,;+1, -x,-y,1-a,1-b,1-c 1-d, 1-¢, 1-f
respectively, d, =6, = fy =F =1, the H-function of two variables reduces to

generalized Kampé de Fériet function S [x, y] ([8]. see also [9, p. 88]).

For n, = p, = q, =0, the H-function of two variables breaks up into product

of two H-functions of one variable [9, p. 90].

2. Main Results

The partial differential equations of H-function of two variables defined
by(1) for suitably constrained values of some of its parameters are obtained in the
following theorem and the partial differential equations of some functions that arise

as its particular cases are obtained in the form of corollaries.
Theorem. Let 0=x %x,d) =y %y then the H-function of two variables defined by

(1) satisfies the following pair of partial differential equations (35) and (6).
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where all o, B;,v,;and & ; are assumed to be positive integers and
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whereall A, B, E; and FF'; are assumed to be positive integers.
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Proof. Taking f (x, y) =H [x, y] in (3), using definition (1), assuming all o ;, 3 ;.
v, and 8 ; to be positive integers, operating the differential operators 0 and ¢, using
the results & (x'") =mx",¢ ( V' ) =ny" and doing some simplifications we get

my
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Proceeding as above, the partial differential equatlon (6) can also be verified.

Corollary 1. On specializing the H-function of two variables in the

Theorem, to the G-function of two variables G[x, y] [9, p. 88], we find that

f (x, y) =G [x, y] satisfies the following pair of partial differential equations
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Corollary 2. On specializing the H-function of two variables in the
Theorem, to generalized Kampé de Fériet function of two variables S [x, y] [9, p. 88

Eq. (6.4.2)], we get the following pair of partial differential equations for
f(x.y)=S[xy].
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where all a;, B, v, and & ; are assumed to be positive integers.
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where all 4,, B, F; and F; are assumed to be positive integers.

On specializing H-function of two variables to Appell’s functions as given in
the book by Srivastava, Gupta and Goyal [9, p. 89], we obtain the partial differential
equations of Appell’s functions which match with the partial differential equations
given in the book by Erdélyi, Magnus, Oberhettinger and Tricomi |2, pp. 233-234].
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On reducing the H-function of two variables to product of two H-functions

of one variable as given in the book by Srivastava, Gupta and Goyal [9, p. 90], we

obtain differential equation of H-function of one variable which matches with the

differential equation of H-function given in the book by Kiryakova [3, p. 346] for the

case r =1 therein.
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