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In a recent publication Verma (1971), has introduced H-function of two
variables and a detailed study is being made in various subsequent com-
munications. It includes most of the known functions as special cases
occurring in applied mathematics and physics. In the present study,
author defines a generalized integral transform with H-function of two
variables as the kernel. Later, an inversion formula has been established
and some special cases are also pointed out. Such a study would be of
great importance mathematically, but it is not very fruitful if our main
interest lies in the direction of making applications to mathematical physics
and other branches of applied mathematics.

1. INTRODUOTION

We define the H-function transform of two variables, expressed by the
equation :
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provided that the double integral on the right of (1.1) is absolutely convergent.
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The H-function of two variables appearing in (1.1) is introduced by Verma
(1971) and is represented as :
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We shall restrict ourselves throughout the present paper to the case when the
parameters of the H-function of two variables satisfy the following set of
conditions of validity :
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The following notations will be used throughout the present paper :

(a’i! %)m, n (n > m) WIH represent n—“m"’—l Pa'irs (am, “m): (am+1’ “m+1),
(@, &,). Thus, (a;, &), ,) will stand for = pairs (ay, ay), ..., (@,, &,)-
Also, for (ay);, p, we shall denote it by (a,) which will represent a, ..., ap.

Special Cases (1.2)

The following particular cases of (1.2) will be required in the present
study.
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where the function on the right-hand side of (1.3) denotes the well-known
Meijer’s G-function of two variables, introduced by Agarwal (1965).
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where the functions on the right side of (1.4) denote the H-functions due to
Fox (1961).
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the functions on the right of (1.5) are the Meijer’s G-function of single variable.

2. CerTAIN TRANSFORMS AS SpECIAL CasEs or (1.1)

(i) By taking n=1, p=2, v, =1, v,=1, 17=2, 7' =2, m = 2,
my=2g=4¢=40@)=1(G=1..p,0)=1LG=1..,7,6)=1
U=1L..m, B)=1 (G=1..9, =1 (j=1..,¢) a=Fk+k
—m—mt—1—v/2—0'[2, a, = —k—E'4+-m+mi140/24012, y, = —k+m
+3/240/2, y,=k—m+1/2—v[2, y}= —k'4m'43/2+0/2, 7yl = kl—m}
+1/2—vY/2, by = v/2—A—m, by = v[2—A+m, by = —v/24+-A+m, by = —v/2
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+A—m, b} = v [2—21—m?, b} = v'/2—Al4ml, by = —o'/24A1tml, b,
= —v!/24+A1—m! in (1.1), one can derive a new generalization of Hankel
transform by Verma (1968, p. 241), m, m! being neither integers nor zeros.

(ii) If we put » = 0, p = 0, and use (1.4) in (1.1), it reduces to an exten-
sion of H-function transform of single variable, introduced by Gupta and
Mittal (1970, p. 142).

(iii) Again, if we replace m, by r+1, m, by ' -+1, v, by zero, v, by zero,
7 by r and 7! by 71, ¢ by 1 and ¢ by 141 in (1.1), and further put n = 0,
p=0,(r)=10G=1..,7,=10G=1,..,1™), ) =1(G=1,..79q),
B)=1 (j=1,...,q¢") and take y, =1l—c;—dy, ..., yr=1l—cr—d,; ¥}
= 1—c}—di, ..., 7:1 = l—cjl-—dil; by=dy, ..., by =dy, br; = E; bl = d}, ..

bil = d,l.v b:1+1 = 7, it reduces to a generalization, introduced by the author

'y

(unpublished), given by,
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This integral transform is an extension of the following generalised integral
transform defined by Bhise (1959) :
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(2.2) is itself a quite general transform and reduces to various well-known
integral transforms, viz., Laplace transform, Meijer transform, Varma trans-
form etec. as indicated by Bhise (1959).

3. InversioN ForMura

If xk—lykl_‘ flz, y) € L(0, o), f(x,y) is of bounded variation in the neigh-
bourhood of 2 = ¢, y = ¢,, and
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Proof : By using (1.1) in (3.2), we have
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On changing the order of integration in (8.3), one can obtain
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Evaluating the s, s;—double integral, we get
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provided that

A= %(an—él @)+ 2 (ﬁ;)— S (f)+ E (r)— 3 (ry) > 0
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R(by/fy—k+1)> 0 G=1,..,m),
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B(y;[rs+k—1) > 0 (=1 ..,0)
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and the H-function transform of two variables of | f(¢,¢,)] exists.

Applying double Mellin transform (Reed 1944), in (3.5) one can easily get
the result.

Now we shall justify the inversion of the order of integration in (3.3).
We see that the ¢, t;—double integral is absolutely convergent if the H-func-
tion transform of | f(¢,¢,)| exists, the s, s,—double integral is convergent if
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and the H-function transform of two variables of |[f(t,#,)| exists, and the
resulting double integral is absolutely convergent if

=117 7t 1) € L0, o0).

Hence the interchange in order of integration in (3.3) is justified in the
light of De La Vallee Poussin’s well-known theorem.

We can derive various known inversion formulae as special cases of (3.1)
by specialising the parameters in (1.1) so that the H-function transform of two
variables is transformed to various generalised integral transforms introduced
from time to time.

(i) Tf we specialise the parameters in (1.1) so that it reduces to a generali-
sation of H-function transform of single variable (Gupta and Mittal 1970),
the inversion formulae (3.1) yields a similar result of Gupta and Mittal (1970).

(i) If we further specialise the parameters in the H-function transform
of single variable, it reduces to Gauss’s hypergeometric function transform,
and the inversion formula given above yields a result of Swaroop (1964).

(iii) Again, if in the inversion formula of case (ii) we reduce the H-function
transform to the G-function transform, one can obtain Bhise’s (1959). result.
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