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I.

 

INTRODUCTION

 

The modified H-function transform was introduced by Saigo, Saxena and Ram [7] 
and is defined in the following manner:
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 where U(x-d) is the well-

 

known Heaviside unit function.

 Further we assume  that h(s) exists and belongs to U. where U is the class of 

functions f(x) on )(0,R ∞=+ , which is infinitely differentiable with partial derivatives of 

any order such that
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The transform defined by (1) exists provided that following (sufficient) conditions 

are satisfied:
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The Fox’s H-function or simply H-function was introduced by Charles Fox [5]. 
This function is defined and represented by means of the following Mellin-Barnes type of 
contour integral: 
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The nature of the contour L in (4), the conditions of convergence of the integral 
(4), the asymptotic expansion of the H-function and some of its special cases can be 
referred to the work of Srivastava, Gupta and Goyal [6] and Mathai and Saxena [4].

 

The Pathway fractional integral operator introduced by Nair [8] and is defined in 
the following manner:
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and ‘pathway parameter’ 1α < .                

 
 

The pathway model is introduced by Mathai [1] and studied further by Mathai and 
Haubold ([2], [3]). For real scalarα , the pathway model for scalar random variables is 
represented by the following probability density function (p.d.f.):
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For 1<α , it is a finite range density with 0x
 

α)-a(1-1 δ >
 
and (7) remains in the 

extended generalized type-1 beta family. The pathway density in (7), for 1<α , includes 
the extended type-1 beta density, the triangular density, the uniform density and many 
other p.d.f.

 

For 1>α , we have               
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model for real x. It includes the type-2 beta density, the F density, the Student-t density, 
the Cauchy density and many more.

 

Here it is considered only the case of pathway parameter
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This includes the generalized Gamma-, the Weibull-, the Chi-square, the Laplace-, 
the Maxwell-

 

Boltzmann and other related densities.

 

When
 t

x
η

 

a
α1
η

e
x

 tα)(1

 

a1  ,1α
−−

− →



 −
−→ , then operator (6) reduces to the Laplace 

integral transform of  f with parameter 
x
aη

:

 

 







== ∫

∞

+ x
aηL  xdt  

 

f(t)ex   )(x)

 

fP

 

( f
η

0

 t
x
η

 

a

 

-η)

 

1  ,  η

 

(
0

 

.                 

 

                                 

 

(13)

 

When 1a

 

,

 

0α == , then replacing η

 

by 1η −

 

in (6) the integral operator reduces to the 

Riemann-Liouville fractional integral operator.
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II.
 

MAIN THEOREM
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Proof:  In order to prove the main theorem, substituting the value of h(s) from 

(14) in the left hand side of (15), we find that 
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Now interchanging the orders of x and t integrals which is permissible under given 
conditions, we get
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 To evaluate the t-integral, we express the H-

 

function in terms of Mellin-Barnes 
contour integrals with the help of (4) and change the order of contour integrations and t-
integral. After evaluating the t-

 

integral and reinterpreting the result thus obtained in 
terms of H-function, we easily arrive at the right hand side of (16) after a little 
simplification.
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III. SPECIAL CASES 

(I)  If we reduce the Fox’s H-function involved in (14) to Whittaker function by 
using a known result [4, p.155], a little simplification will give the following
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The conditions of validity of the aforementioned corollary can be easily derived 

from our main theorem. 
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(II) Reducing Fox’s H-function in (14) to exponential function using known result 
[6, p.18] then we have the following 
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The conditions of validity of the aforementioned corollary can be easily derived 
from our main theorem.
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(III) If we reduce the Fox’s H-function involved in (14) to Wright‘s generalized 
Bessel function by using a known result [6, p.19], after a little simplification we have
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where 21ψ

 

is wright’s hypergeometric function and the conditions of validity of the 

aforementioned corollary can be easily derived from our main theorem.

 
 

When −→1α then (30) tends to
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