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The aim of this paper, is to establish a generalized Fourier Series involving
the H-fanction of two variables, which is quite general in nature. A number
of Fourier series obtained earlier by various authors, viz. Kaul (1972),
Parihar (1969), Parashar (1967), Kesarwani (1966), MacRobert (1961) etec.
follow as special cases of the main result. In addition certain new Fourier
series can also be obtained from the main Fourier series by specializing
the parameters of the H-function of two variables occurring therein.

1. INTRODUCTION

(@) The H-function of Two-Variables

The double Mellin-Barnes’ type contour integral, occurring in this paper,
has been defined and represented in the following manner (Mittal and Gupta

1972).
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Here x and y are not equal to zero and an empty product is interpreted
as unity. Also, the non-negative integers n;, p;, ¢; (i = 1, 2, 3) and m,, my
are such that 0y Cpy, 120, 0Ky < gy (1=1,2,3; j=2,3), the
Greek letters «, 8, y, 6 and capital letters 4, B, E, F are all positive.

[The nature of the contours L; and L,; varions conditions of convergence
of the double integral (1.1), special cases of (1.1) and analytic continuation
of this function can be seen in the paper of Mittal and Gupta (1972) referred
above].

The following special case of the H-function of two variables (Goyal
1975, p. 123) will be required during the course of our subsequent analysis :
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where H™4(x) is the Fox’s H-function (Fox 1961).

(b) Notattons Used

The following symbols have been used in this paper :

(ay; oy, Ag)y,p stands for (a,; oy, 4y), ..., (ap; ap, Ap):

(o3 ot 1)y,p stands for (a;; a4, 1), ..., (@p; ap, 1);

(ag, a;);1,p stands for (a;, &), ..., (@p, op);

(aj, 1), p stands for (a;, 1), ..., (ap, 1);

(45, &;) yar,p Stands for (a,.q, %,yq); --os (Ap, Ap);

(o, n) stands for a{a+1), ..., (x+n—1) (n is a positive integer).

Also the notation
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has been used throughout this paper, to denote that the parameters shown
are the same as that of Hfx, y] defined in (1.1).

as

(¢) Results Required

The following results [Askey 1965; Erdelyi et al. 1953, p. 3, eqn. (3),
p- 5, eqn. (15); Rainville 1963, p. 279, eqn. (15); Erdelyi et al. 1954, p. 177,
eqn. (32)] will be required during the proof of the main result.
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where 'MT <l—s<p, 0O 7 and Ci(x) is well known Gegenbaurer

polynomial defined by the following generating function :

(1—2xt4-12)4 = E Ch(x)n.

n=0
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'[‘(_5(:2)7@—) = (—D)» F%E_iz)@ (n is a positive integer)
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2. TFOURIER SERIES FOR THE H-FUNCTION OF TWO VARIABLES

527

In this section, we shall establish the following generalized Fourier series

for the H-function of two variables defined by (1.1):
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where 0 L 0 7, p> 0,0 > 0and

A stands for (2—p—r; p, 0), (453 @, Ai)lipl, —(: p, o), (n4r+2; p, o)

B stands for (b;; £y, B,-)lq , (m+2; 2p, 20), (Z2—p; p, 0);
331

C stands for (ay; «;, Ai)ml’ (1; p, o). (3/2+k; p, );

D stands for (b;; f, Bj)lq , (n+k+42; 2p, 207),
o |
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and the following conditions are satisfied :
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Proof of (2.1)

On substituting the value of the H-function of two variables from (1.1)
in the left-hand side of (2.1), changing the order of integration and summation
[which is easily seen to be justified under the conditions mentioned with
(2.1)] and using (1.4) therein, we get
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Now, on using (1.3) in the expression (2.2) it takes the following form :
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Again on putting the value of Cl-#s—¢t(cos @) from (1.6) in (2.3) and
changing the order of integration and summation, we get
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The expression (2.4), now reduces to the right-hand side of (2.1) by virtue
of the results (1.4) and (1.5). This completes proof of (2.1).

Ifweputo =1, my=1,£,=0,F,=1n, = p,, all A’s, B’s, E’s, F’s equal
to unity in (2.1), replace g; by ¢;-+1 and let - 0 therein, we obtain by virtue
of (1.2), an interesting generalized Fourier series for the H-function, which
generalizes known Fourier series given earlier by Parihar (1969), Parashar
(1967), Kesarwani (1966) and MacRobert (1961).

Again, if we take o0 =n =0, g =1 in (2.1), we get by virtue of (1.7),
the Fourier serics recently obtained by Kaul (1972) after a little simplification.
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