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1. In t roduct ion . Ma i t l and ' s gene ra l i s ed B e s s e l function [4] 
i s defined by the equat ion 

( - x ) m 

(1 1) J ( U ) (x) d Ê f S 

{lml) v { ) ~ m=0 m i r ( v + l + u m ) 

w h e r e u is r e a l and pos i t ive and v is any n u m b e r r e a l or complex . 
If u = 1, then (1 .1) r e d u c e s to the f o r m 

(1 .2) J K ' (x) = x~* J (2 NTX) . 
V V 

The object of this paper is to obtain an i nve r s ion fo rmu la of the 
convolut ion t r a n s f o r m involving the gene ra l i s ed Mait land B e s s e l funct ion. 
In the following p a r a g r a p h the c l a s s i c a l Lap lace t r a n s f o r m as defined 
by the equat ion 

(1 .3) F ( p ) = P / ° ° e " p t f ( t ) d t R e ( p ) > 0 
0 

will be symbol ica l ly denoted by 

(1 .4) F ( p ) = f( t) . 

It can be ver i f ied that 

v T (u) u, . - v r -u T 

(1 .5) t J l ( a t ) = p exp [ - a p ] 

w h e r e u > 0, Re (v) > - 1 and R e ( p ) > 0 . 

2 . B u s h m a n [ l ] and Widder [3] have obtained the i n v e r s i o n 
i n t e g r a l s of the i n t e g r a l t r a n s f o r m s which have as k e r n e l s the L eg en d re 
and L a g u e r r e po lynomia l s r e s p e c t i v e l y . In this a r t i c l e we will cons ide r 
the s i m i l a r p r o b l e m involving the gene ra l i s ed Mait land Besse l function 
as i ts k e r n e l . The technique used h e r e is that of Widder [3] . 
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T H E O R E M . L e t v b e a p o s i t i v e i n t e g e r and s u p p o s e t h a t 

g (x) and i t s f i r s t v d e r i v a t i v e s w i t h r e s p e c t to x a r e c o n t i n u o u s 

i n 0 ^ x < oo and v a n i s h a t x = 0 . _If f (x) i s d e f i n e d b y 

( 2 . 1 ) f ( x ) d i f fX ( x - t ) V J ( u ) [ a ( x - t ) U ] g ( t ) d t u > 0 
0 

t h e n f (x) a n d i t s f i r s t (2v + 1 ) d e r i v a t i v e s a r e c o n t i n u o u s i n 0 < x < oo 
and v a n i s h a t x = 0 and g (x) i s g i v e n b y 

( 2 . 2 ) g ( x ) = f X ( x - t ) V J ( U ) [ - a ( x - t ) U ] { D 2 v + 2 f ( t ) } d t . 
0 V 

P r o o f . S i n c e t h e l o w e s t d e g r e e of (x - t) in (x - t) J [ a ( x - t) ] 

i s v h e n c e i t s f i r s t (v - 1) d e r i v a t i v e s w i t h r e s p e c t to x a r e c o n t i n u o u s 
i n 0 ^ x < oo a n d v a n i s h a t x = t . T h u s d i f f e r e n t i a t i n g ( 2 . 1 ) v t i m e s 
w i t h r e s p e c t to x w e o b t a i n 

( 2 . 3 ) D V f ( x ) = fX D V [ ( x - t ) V J ( u ) [ a ( x - t ) U ] g( t ) d t . 

0 

Now s i n c e g(x) a n d i t s f i r s t v d e r i v a t i v e s a r e c o n t i n u o u s i n 
0 <: x < oo and v a n i s h a t x = 0, i t i s o b v i o u s t h a t o n d i f f e r e n t i a t i n g ( 2 . 2 ) 
f u r t h e r , f (x) and a l l i t s f i r s t ( 2 v + l ) d e r i v a t i v e s a r e a l s o c o n t i n u o u s 
i n 0 < x < oo and v a n i s h a t x = 0 . 

If F ( p ) = f ( t ) and G (p) = g (t) t h e n f r o m ( 2 . 1 ) , t h e r e s u l t 
[2 , p p . 1 3 1 , (20) ] and ( 1 . 5 ) w e o b t a i n 

F ( p ) = p " ( v + 1 ) e x p [ - a p " U ] G ( p ) 

o r 

(-> A \ r i \ " (v + l ) r - u 1 2 v + 2 
( 2 . 4 ) G ( p ) = p e x p [ a p J . p F (p) . 

Now i n v e r t i n g ( 2 . 4 ) and m a k i n g u s e of ( 1 . 5 ) and t h e r e s u l t 
[2 , p p . 129 (8)] w e o b t a i n ( 2 . 2 ) . 

A p p l i c a t i o n s . L e t 

g ( t ) = t s > v 

t h e n f r o m ( 2 . 1 ) w e h a v e 
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(2 .5) f (x) = fX ( x - t ) V J ( U ) [ a ( x - t ) U ] t S dt 

Using the above t h e o r e m it can be shown that 

/•x . .v T (u) r . . u n _ 2 v r v + s +1 T (u) . u, T , 
f x - t ) J [ - a x - t ) D t J l ; at dt 

J V V + S + l 

= x s / r ( s + i) . 
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