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In the present paper, we have evaluated some integrals involving generalized Fox
functions recently defined by Verma (1971) and Pathak (1970), and employed them
to establish certain Fourier series expansion formulae for generalized Fox’s H-func-

tion of two variables.
1. INTRODUCTION

MacRobert (1961), Kesarwani (1966), Parihar (1969), Parashar (1967), Bajpai
(1969), Kapoor and Gupta (1970) established the Fourier series for the E-, G-
and H-function of single variable and in the recent paper Shah (1971), Sharma and
Gupta (1972) has proved Fourier scries for generalized Meijer functions. However,
the Fourier series expansion for H-function of two variables has not been derived so
far and in this paper a new method for obtaining the Fourier series for generalized
Fox functions is developed.

The object of this paper is to evaluate some integrals involving Fox’s H-function
of two variables recently defined by Verma (1971) and Pathak (1970), and employed
them to establish certain Fourier series for generalized Fox functions. ‘

Fox’s H-function of two variables recently introduced by Verma (1971) and
Pathak (1970) is an extension of the G-function of two variables defined by Agarwal
(1965) and Sharma (1965). This H-function of two variables does not only include
Fox’s H-function and the Meijer’s G-function of single variable as a particular case but
also most of special functions of two variables, ¢.g. Appell functions F,, F,, Fg and F,,
the Whittaker function of two variables. Therefore, the results established in this
paper are of a general character and hence encompass several cases of interest.

Verma (1971) and Pathak (1970) defined the H-function of two variables in the
form of Mellin-Barnes type integral which has been denoted by Sharma (1973) as
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lie to the left of the imaginary axis.

The integral (1-1) converges if
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The behaviour of H [ },] for small values of x and y is given by
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Similarly, when x and y = w, the associated function H™ [ X Jwhich corresponds
to the case n = 0 of H [ ;] has the behaviour

31 =o((1x1 770 151 77%),
whetej = 1,2, ..., vy andk = 1,2, ..., v,. with @,<0, Q"1 <0, T, >0, T', >0,
|arg x| <} Tym, |argy | <} T = and Q,, Q'y T;, T/, are obtained by putting
n = 0in above Q, @', T, T’ respectively.
We shall give below some results and use them later on.

(i) The results (MacRobert 1961, p. 80):
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provided 4 is a positive number, v=0,1,....Q; <0, Qy, < 0, argx | < 3T, «
(T, >0), |argy | <47’y = (T',>0), where Q;, Q';, 7, and T'; are as follows :
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Proor : To establish (2-1), expressing the H-function of two variables in the

integrand as a Mellin-Barnes type of double integral (1-1) and interchanging the

_ order of integrations, which is justified due to absolute convergence of the integrals
involved in the process, we have
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Now evaluating the inner-integral with the help of the result (1-4), we get
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On applying (1-1), the integral (2-1) is established.

The integral (2-2) is established on applying the same procedure as above and
using the result {1-3) in place of (1-4)

3. TuE FouriErR SERIES

The Fourier series to be established are
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R [1—2u1-2h max (y,/c;)] >0 (j=12,.., v))3

provided % is a positive number, 0< 8 <=7, Q ,<<0, Q', <0, |arg x | < $Tyn (T >
0), Jargy | << 3T'yw (T', > 0), where Q,, Q',, T; and T”, are as in section 2.

Proor: (A) To prove (3.1), let us consider
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Equation (3-3) is valid, since f(8) is continuous and of bounded variation in the

interval (0, w) when R(1-—2u) 20.

Multiplying both side of {3-3) by sin (2v0+1)8 and integrating with respect to
8 from 0 to =, we get
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Now using (2-1) and the othogonality property of the sine functions, we get
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Multiplying both sides of (3:5) by cos v and integrating with respect to # from

0 to = with the help of (2-2) and orthogonality property of cosine functions, we have
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From (3-5) and (3-6) the formula (3-2) follows.

4. APPLICATIONS

Particular Cases of (2-1). (2-2), (3'1) and (3-2)

(i) On taking (¢,) = (¢,) = (¢'y) = (d;) = (b,) = (') = h =1 and using (1-6)
we get the similar results for Meijer’s G-function of two variables.

(ii) On further specializing the parameters the H-function of two variables can be
reduced to Fox’s H-function, Mejjer’s G- function, MacRobert’s E-function and other
higher transcendental functions. Therefore, the results established in this paper leads
to generalizations of many results.
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