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--. - -- 
The formal ~lolution of oertJn dual integral equations involving the H-funotion of two variables as kernela by 
fraotional integratiin has been obtained. The given dual integral equations have been transformed, by the eppli- 
oation of fraationel integr&io~z operators, intatwo others -- with - a comgon -- kernel and the problem is then reduoed to 
solving an integral equation. - .- 

-.. .. - - 
We give the definitionof H-function of two va;iablisdue to Vermal fmm which G-function of two 

variables and other functions as particular cases are deduced, . The H-function of two variables 

ia defbed by the double contour integral -. 
--- 
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The sequence of parameters ( @ml, ) ( j l ' ~ ~ ,  bml ) ( yv1 , rv, ) ( y'v* , C'V, and ( m ,% ) are 
such that a11 the poles of the integrand are simple, the paths of integration are intended, if necessary, 
in such a mamer that d l  the poles of r( j? J- bJ f ), (6=1,2,. . , q) and r( B'K - ~ J C  q ) ( K = 1,2,. . . m8) 
lietothe rightandthoseof r (yJ+rJk) ,  @=1,2,  ... ,vl), r ( y ' g + r ' ~ q ) ( K = 1 , 2 ,  . . . ,va)  and 
r ( 1 - e j + a J e + a J q )  ( J  = 1,2, . . . . a )  lie to the left of the imaginary axis. 

The integral converges if 

P + P  -4-8 + t C2 ( n a , + v , + n )  

P+!? ' l+s+d < 2  (%-I- v 2 + n )  (3) 
and 

ImrgxJ < ~ [ ~ i +  v i + n - 8 ( ~ + ~ + ~ +  C)] 

Iargy I < n C m s + v 2 + n - . g ( ~ + q ' + s + t , ) l  
Whenever there is no confusion with regard to the parameters, the contracted notation 

will be used to denote (1); 

The dual integral equations to be discussed here W B  es follows 3 

where # (s, y) and yl (3, y) are given and f (x~Y) is to be determinedr We assumed that the H-function of 
(1) satisfies all the conditions given above with (@J),(~J), replaced by UJ), ( d ' ~ ) ,  respectively and (yK ), (y'K ) 
replaced by ('K), (c'g)resp"tivelyfor (J=l ,  2, ...., m,$q)or(m,+q)ancI ( J = L  2, ...., v1+t) 

In this article we use the Mellin type of doubIe integral, six. 

Theorem : 
If, in the strips a <  o < jl and a <-Y < b. 

* (9 the function of two complex variables f ( r, s ) is regular, 
(ii) the integral 

J f I j ( = + ~ t , r + ~ v ) l * h  
-00 -m 

is absolutely convergent, - 
. - 

(iiQ I f ( r, s ) I + 0 as t and T approach infiuitely independently, and if for positive s and y 
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then 
- .  - - r-1 - 8-1 . - 

f f - 5  3 g ( a , y ) C d $ -  , f(r28) (8) 
0 0 -  - 
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which is due to Reeds. We may ~ewrite (7) ai5&(8) in the form 

then -- - - .  - - - - .  . \ 

e .  *iaa - o+ia , 
-1 -8 [ I --. e - y. B (r,-sydr ds (10) M 2 =g(z;y l=(%nd)r  

a-$or, o-iaa 

Then Parseval theorem of l ~ h ~  Mellin trandorm has bepa reatsted Foxs in the f&owing form which 
will be formally useful in our investigations. 

If - - -,.... - - -  . -  - "  - * .  - 
7 - - -  - .. - - 

- $ {  - h i M , % j j  - = E f r , a )  
and 1 :- - : M { j ( m , y ~ + j j = - & ~ ~ ~  B'(i,&) + (11) 
where 

M { f ( e c , u ' )  j -= P ( r , s )  - - J - -  

then 

m m  (2) and (lo) it is easily wen that 
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On using M f f ( u, d ) j = P (5, q ) and applying (12) to (4) and (5)  we h d  that 
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= + ( a, y ), where x > 1, y > 1, by virtue of (13). (15) 

In this section we transform the-equations (14) and (15) into two others with a common kernel by the 
application of fradional operators. OUT main aim is to transform 

"1 "a 
r ( ~ J  -VJ f )  n r(y'J - r I J  

J=1 J= t - 
9 9' 

of (14) (16) 

r(l-13m1 +J - ~ W + J  6) 17 r(l -B'~s,+J -- btmn + Jq) 
J=1 J=l 

into 
"1 "a n r(q-rJt) n r(dJ -rtJ q )  

J=l J=1 of (16) - - 
9 Q' 
n r ( l - a m , + ~  --bm,+J f )  n r(1- d',,+J - b'n,+J rlS 

J=l: J= 1 

and 
@h - - n ~ ( P J - I - ~ J P )  2 ~ ( F J + ~ ; S )  

- = -. 
J=1 J=1 

t t1 of ( i4j  - - 

17 r(l- YV& J ~ ' T V ~ +  j 6 k n r(l'" j+ r've+ 9 )  - 
J-1 J=1 

into 

Z ~ ( d > + b > q )  2 r ( d J ( d r b J d )  
J S 1  J=1 

-- . - - - t - -  $1 of (15)- (17) 
# 

( l r n @ 8 + ~  r*va+~q)  n r(1 - G*+J (dr 7v1+J I )  - 
J=l J=1 



SIUVASTAVA & SRIVASTAVA : Solution of Dual fnteg~al Equations 

In making these transformations we will make use of the fractional integration operators for two vari- 
ables, eirnilar to the fractional integration operators for one variable defined by Erdelyid 

OD a0 -8a '+8-p-1  
. Y  J J ( x .  - vf)a-1(v-v'8)a-1 fl v7' 0, (V, vt)  d v . d v' 

0 0 

rs 
R ~ ,  [ a ,  a, a:,/~-: r ,  s : XB y ~ '  . 

.Y 
In the contraded forms we write 

. - - -  
We now proceed to make the &st transformation in (14). We replace x and y by v and o' respectively, 

mu1 tiply by 
c'., e'vs - 1 YYS - c*va - 1 

d ( 2-J 
where = l/rvl and ev, = lJrv, and integrate under the integral sign with respect to v and v' from 0 
to 0 and 0 to y respectively where 0  < x  < 1,O i' y < 1  we obtain 
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In a similar manner by th-apfiicati~n of the operators Rlornd &*given in (22)  and (23)  respectively 
for (1 = m19 9 - 1 , .  .., 3, 2, 1 2 2 -  . 3 , 2 ,  1-and (h  = t ,  t - 1 , .  . . .3 ,  2, I; tl, 1, . , . ,, 3,2, 1)  to (15)  ~t can be easily seen that it kransforms-iQto the desired fOPb - 
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where _ *  _ I -  - .  - - - -. . . - .  . - ,  . . - 
.. . .. . 

&I { k  (xY Y)) = Il(&rt). - -  " -  . . - ? .  
? - . . .  . . 

.* -<  - . .. _ - - _-.._ This is the formal solution of (14) and (I&- . - - , .- . 
I - -  .* " . " /  . -- * .  ' " ' _ . * _  - I . ,  

7'F; 

where _ _  _ - _  _ .  _ - - -. . . - .  . - ,  . . - 
.. . .. . 

{ k  (xy y)) = Il(&rt). - -  " -  . . . ? .  

.* -<  - . .. _ - - _-.._ This is the formal solution of (14) and (I&- . - - , .- . 
I - -  .* " . " /  . -- * .  ' " . ,  ' _ . * _  - - I 
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Applying ( 1 2 )  to (29) we see that 

( - 1  -.E ~ + n , p - ~ ~  ~ + n t p ,  a J+n,p) ( l  J ,  n - 2 a  J ,  n, laJ,*) 

x u  (1-b~tm~,q-d~+na,,g,~~+m~~9)(~-~'~n~+~t91-~'ms+~,91,~~+%,91) 

y v ............... '..............................................,... .., 
( 1 - ~ v , + J ,  t - yva+ J ,  t, r v a + ~ ,  t )  (l - r' J f  vsD ti - ~ ' V a f  J ,  tl Y r ; ~ V a ,  tl ) . k (zc, v) du dv. (30) 

It is olear from the nature of this golution that it caq be written down by the inspection from (4) and (6). 

Written out in full (30) becomes 

where the H-function is defhed in ( 1 ) -  and ( 2 ) ,  ~*ii, . . . . r J ~ s  are defined by (211, B * ~ ~  , . , 
R J J Y s  are defined by ( 2 2 )  and (231, . . 

Pinally we say that these results are interesting in the sense. If we put & = rk = r;l = , 
bl,=lwhere ( i = 1 , 2 , . ' . . . , ~ ; 1 % = 1 , 2  ,...., t ; l = l Y 2  ,.., t'; n a = 1 , 2 , . . g ; ~ = 1 , p ' )  weobtain 
the result8 of Massed & Srivastavas. 
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