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NON-HOMOGENEOUS GENERALIZED HYPERGEOMETRIC TRANSFORM

By T.P. Singh and R.S. Pathak

1. Introduetion

The non-homogeneous hypergeometric function has been studied by Babister
(1—p.265) and is defined as below:
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where
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and 2 is the generalized modified struve function defined by
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if Re ,8q> Re «,, the series in (1.1) converges for all z, if p<qg, converges for

|1z] <1, if p=q¢g+1 and diverges for all non-zero z if p=¢g+1. We shall confine

ourselves to the case 2<p<g+1. The function satisfies a non-homogeneous

hypergeometric differential equation. If a, iS zero or a negative integer
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when any «, (m=1,---,p—1) 1s zero,
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To begin with we note the following integral
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where Re ¢>0 if p+x£<g+1, Re a>|Re («¥b)|if p+x=qg+1.
[n this paper we shall study the transformation
lll\' ap -
O(p) = f exp(—cpx) B s DX ) F(x)dx (1. 4)
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2. Inversion theorem

If ©(p) is the non-homogeneous generalized hypergeometric transform, viz

O(p)=[ K(pn)f(x)dz (2.1)
0
where
&
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then
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provided that
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(1) the integrals f £ fHar and f to()dt, are absolutely convergent
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(s=0g+i7, 0<7<20)
(i1) fQt) is of bounded variation in the neighbourhood of the point t=x.
(iii) f(&)=00tY) for small t, Re (1+2)>0 Re ¢0 if I<m, Re ¢>1 if I=m.
(iv) K(p,t)f(2) is bounded for t=O.

PROOF. Multiplying both sides of (2.1) by »~° and integrating with respect to
p from 0 to co, we get

44
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on changing the order of integration which will be shown to be justified.
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Evaluating the second integral on the right by means of the formula (1.3) we
obtain the following value of M(s).
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where Re ¢>>0 if /<m and Re ¢>1 if [=m.
Thus
f = Fx) dx=M(s) T(s), (2.8)
0

where ¥'(s) and M(s) have the values given by (2.4) and (2.5) respectively.
Applying Mellin’s inversion formula to (2.7) we get (2.3) provided that the
conditions (i) and (ii) are satisfied.

Now, since the modulus of the integrand in (2.6) is
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and from (1.1) qu(a . ¢ 3 x)=0(1) for small values of #, it follows that the right
hand side of (2.6) is absolutely convergent under the conditions (iii) and (iv) of

the theorem, consequently we may change the order of integration and integrate

first with respect to x.

COROLLARY 1. If «a, be zero or a negative integer then
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The inversion formula is
g41T
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where W(s) is the same as given (2.4) in which «, is zero or a negalive tnteger.

COROLLARY 2. If B _—a, is zero or a negative integer, then
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the inversion formula is
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where ¥ (s) is the same as defined in (2.4) in which o, is zero or a mnegative

integer.

COROLLARY 3. If any o, (m=1,--, b—1) is zero then (2.1) reduces to the

Laplace transform

D(p)= f exp(—cpx)2(a, B, s 0) f(x)dx
0

and the corresponding formula is
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which s well known classical result on Laplace transform.

EXAMPLE. Let f(x)=e¢~% then
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where
Re (b+cp)=>0 if I<m, Re (b+cp)>Re p if I=m
s0 that
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where 0 < Res <1.
Hence
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Thus the inversion theorm is verified.
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