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Bhise's transfonn generalised by Verma is used to develop the thcory of self-reciprocal funationn. 
The &fellin transform is used. Some theoms analogous toAgarwall have been formed. .. 

Recently Verma2 defined generalised Hankel transform by the relation 

where m is neither aa  integer nor zero. 

Generalised Hankel transforin introduced by Bhiee3 is a particular case of (1) when 
X = - m. Thus in turn i t  includes allthe transforms as special cases that are particular 
cases of the transform given by Bhise, which in turn reduces to Hankel transform in 
Tricomi's form with k  + rn = 4 . 

AS this is similar to the $,, k, A, m -transform of Saxena? we call F (x) as gb,, k, 
-tramform off (x). When F (x) = f (x) then f (3) shall bvoalled self-reciprmal in 
qv, k, A, a -transform and we shall say that f (x) is R, ( k, A,  m ) .  
,. / 

COWD,ITIONS O F  S E L F - R E C I P R O C I T Y  

d functionf (x) will be said to be self-reciprocal in the Generalised Hankel transform 
of o~der  v if i t  satisfies the integral equation r 

v v k -- m -- 1 3 - , -  k + ~ $ . t + ~  

v V v v 
0 - - - A -  

2 m, - - h + tn, -- + A f I%, - - + 'A--fit 2 

x f (4 dw (2) 

We shall denote such a function by the symbol Rv ((Ic, A, m). 

If M(r)  denotes the Mellin transform off (x) then we have 

" (3) 
0 
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Substituting the expression for .f(x) in (3) from (2), we obtain* 
v 

- - ~ f n , $  - - r  2 
M(r) = - M 1 -- r )  (4) 

r ( % - k + m + t + r )  l',($ + I - - r - h f  m )  

i t  being assumed that (2) is absolutely convergent. 
Hence 

E + i m  
i 

(5) 

c - ioo 

where 

and satisfies the functional equation 
#(r) = 4 (1 - r )  (7) 

The existence of the relation (6) demands that I Y(r) 1 + 0 as t tends to infi&ty, 
where r = a $ i t .  From (6) this implies that 

m t + m  3, 

Using asymptotk expression for the Gamma-function, we see that 

(8) 
for evqry positive TI however small and 0 < a < v. 

F O R M U L A E  C O N N E C T I N G  d 1 F F E R E N T  C L A S S E S  O F  S E L F -  
R E C I P R O C A L  F U N C T I O N S  

Thewem 2 :- I f f  (x) is Rp (72, p, n) and 
\ 

c + ioo 

K(x) = - 2wi 
c - im 
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. Proof :-We have 
m 

0 
Substituting the value off (x) from (5), we get 

c+ i  m r ( -- r f n + r )  * (r) dr i 

j (O ir dJ - 
0 

Now applying Mellin inversion formula to (9) and changing r to I-+, and putting 

i --r ( 1 - p -  
K ( 2 )  2 dl = 

P v r 
0 

we get 

since 

Ei-ioo 
r * ( $  -.\*rn+r - r 

9 ($1 = "1 
r( 4 - k + m + %  

l-i w I 

vve see wali g (XI IS .By (k, A, m), whioh proves the theorem. 
C m d h  -. 1. 

> above theorem we put h = k, p = A, n = m, then - , 2 - .  

If in the 



C 
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where XI (4 = XI (1 - r ) ,  

is a kernel transforming R.P (k, A, rn) into Rv (k, A, m) 

Theorem 2. ~ f f - ( x )  is Rp (h, p, a )  a ~ d  

k O +  i m  r*(% - p & a + r )  p*(++ 1-r -A&vn 

2 
+ + r )  P ( + - k + m + - - r  

- x x (r)  x-r dr (10) 
where 

x (9 = X (1 - r )  
then 

-. 

g (z) = / f(m) R (u) - Rv (Ic, A, m) 
0 - 

The proof of this theorem follows exactly in a manner sirpihr to that of T h a o ~ e ~  1. - 

Example. To illustrate the theorern we put 

- ( r )  = r($ + T ) r( I ) +  5 - r  ) in (181 

Than I 

c 3 iao 
L ,  ,r*(% + l - r - ~ & m )  

3 + r )  r ( T - k + m + $ - r )  
I 

C - $ 0 3  

( r )  ( 1  

whi'ch on evaluation gives 
v v 

I 

, A + m - - -  -- 2 .  , + - h + n +  
4 .4  P P - Y v 

p + n ,  7 - p - , a , ~ , - i t k - m - -  
2  

a kernel transforming Rp (h, p, n )  into &, (k, Ah, m) provided that B ( p  - 2  p + 
2 a )  > b , R ( p  - 2 p - 2 f i )  > 0, R (v)  > 0 ; 2  m, 2 % neither inheger nor zero. 
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