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i .  ' 
The objeot of this paper is to establish more recurrence relations for G-function of two v&- , 
sbl?s. Certain known results for Meijer's G-function have been shown as particular cases. 

. ' 

Sbme identities and recmence relations were recently given by the author as parti- 
oular cases of 'finite series1 by using the derivatives of G-function of two variablt$sa,). 
The symbol (k, 6) represents the set of parameters k/6, (k+1)/6 , . . . . , (k+6--l)/6, where 6 
is a positive integer and (ap] stands for a,, a,, . . . . ,ap throughout this paper. 

The G-function of two variables defined by Agarwa14 and Sharrna5 has been denoted 
by Bajpaje as 
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>- 

Ps 
as at. 

Ps n_ r(ej--s--t) I7 r(l-fj+s+t) 
j=ns+l j=1 

The contour L, is in the s-plane and runs from --;a to +ice with loops if necessary, to en- 
sure that the poles of r(bj-s), j = 1,2, . . . . , m, lie on the right and the poles of r(1-aj+s), 
j = 1, 2 , .  . . ., n, and r(1-ej+s+t), j = l ,  2,, . . . , n, to the left of the contour. Similarly 
the contour La is in the t-plane and runs from i c o  to f i m  with loops if necessary, to 
ensure that the polesof r(dy-t). j= l ,  2, .  . . ., m2 lie on the right and the poles of 
P(1-cj+t), j= l ,  2,. . . ., n, and r(1-ej+s+t), j=1,2,. . . ., n, on the left of the contour. 

Provided that 
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the integral oonverges if 

I arg I < fma+n*+ns-P ( ~ 3 + ~ a + ~ z + q a ) l ' ~ .  

The right hand side of (1) shall henoeforth be denoted by G [ ] , whenever there 

i s ~ o  chmm of misunderstanding, and is the required @.funation of two variables. 

We establish the following identities : 

If one value of ah, 1=1, 2,. . . ., .nl is equal to one value of bj, j=ml+l, . . . ., ql; 
one value of q, h=1, 2,. . . . , n2 is equal to one value of dj, j=wa+l, . . . . ,q2 and one 
value of en, 4=1, 2,. . . ., ns is equal to one value of fj, j= l ,  2, . . . ., YP 
the (7-fwotion of two variables reduoes to one of lower order. For example 

Also, if one value of a h ,  h=nl + 1, . . . . , p1 is equal to one valhe of hj, j=l, 2,. . . . , pnl; , 
one value of c h ,  h=n4+l,. . . . , pa is equal to one value of dj, j=l, 2, . . . . , pn2, then 
the G-function of two variables reduoes to one of a lower order. For example 



- 
The ~roofe of the above-mentioned iderltikios are very simple and are therefore omitted. 

where 

Proof 
To p;ove (B), expressing G-function on the left hand side ar; (1) and replacing a by ks 

and t by kd, 'we get , 

17 r (I-ej+ks+kt) XM yB 
, 0'-1 " czs at. 
B F ( S ~ - ~ + )  B r ( i - j + h + i i t )  

jaa8+l j= 1 
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*Mow ~ u l t ~ l i w % i o n  formula for Gamma function [7, p, 11, ( I ) ]  and ( I ) ,  .the 
formula (9) ia establi8hed. 

-k 1, mt) ; (%,ma), 123 

(PI* pa), ~3 ; ( ¶ I ,  I I ~ ) ,  ¶a 

(m, + 1, ma) ;.(m,9 ~ 2 1 ,  a3 - (e)-i*bm,+l @ 
(PI ,  A), P3 ; (s1, s), ¶3 

, 
(mJ, m2); (a1 t 1,  v,), n3 

- (e)  - iran, + , G 
( P I ,  P,), p3; ( ¶ I ,  q 2 ) ,  43 

x 
1 I (m1, m2) ; ( ~ 1 ,  n2), n3 + 1 

~ [ i ] = m ~  (e) i r e  n3 + (2 (p ly  p 2 ) , ~ 3  ; ( P I ,  ~ 2 ) a  ¶3 



To prove ( lo) ,  expressing the-G-function on t%e left hand side as (1) and multiplying 
the numerator and denominator by r(bm+l - s), we get, 

9 Yt 
qs 

ds at. (15) 
2 r(ej-s-t) I7 r(1-fj+s+t) J"(b,+l-s) ~ ( l -bml+ l+s )  > 

j=n,+l j= 1 
' 8 %  

. . pow by e t u e  of ,the relation 

we see that 

2 ~ i  
) r(1-bml + 8 )  = - 

(e)iW (bml+l'") -(e) --in (b,,+,-8) (16) 

The relation (10) by using (15), (16) and (1). 

By adopting the same procedure as for (10), the formulae (11)-(14) are proved. 
/ 

(1.111 + 1 ,  mz+l) ; (921, nil, n3 
G y a, (b,,) ; c, (aq,) ( 1 - 1  (17) 
(p* 4- J,p2 + 13, pd; (¶I f 1,  ¶2 4- l ) ,  $3 

\ 

where a, = a + r ,  c121 = c $- k, r and k are integers. 

j 

r k (naif l ,m;!+ 1) ; (nl ,nz) ,n3  
= (-1) (-1.j G 

( P I +  l ,pz2+ (¶I +l,q2 + l)>43 

where a--b = r, c - 4  = k, r and k are integers or zero. . . 

(17) and (18) are proved by using ( 1 )  and Rainville8 



A similar result holds for 

The proofs for (19) and (20) are very simple and follow by expressing the G-function 
on the left hand side as in (1)) changing the order of integration and differentiation and 
again using (1). 

Particular cases:-Putting = q2 = 1, n 2  = n3 = p2 = p, = q3 =. 0 and making 
use of the formlila given by Bajpai6 viz. -- 

r x (a, ) ; -- 
(mi 1) ; (n, 0)) 0 

G 
($4 O), 0; ( q 3  1)) 0 

we get the known resultsS from (3, (6) ,  (lo), (12), (19) and (20). 
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