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- 8ome inkgrels of@-firnotions with reapeot to their'&r6mehrs have been establiahh end employ& 
to obt& mme eerie6 of pr6duats of two H-Lnctions. 

bRobert1,  Ragabs-4 and Rajpai5- have obtained a numbex .of , of 
E-functions with respect to their parameters. Recently Bajpai7 has obtained some in- 
of G-functions with respect to their parameters, AnandaniN has also obtained some in- 
of H-functions with respect to their parameters which are the generalizations of bhe; &%- 
rak of U-functioaa with respect -to their parsmetera7. 

Tb ~ f r *  of'tbki bppm i s  to evaluate some integrals of Fox's H-h&lls  *tb 
'&g+.gwt to their parametem and'employ them to sum certain series of pmdads of two 
E-functions. 

/ 
, /' - The 3-function introduced by Foxs will be repr88ented and defined as fob= :- 

where an empty product is interpreted as 1, 0 6 s 6 p, 0 < n < p; e'6 andfs are all 
positive ; L is a suitable oontour of Barnes type such that the poles of r (bj - fis), 
(j = 1, ......, m) lie rm the right hand side of the contour and those of r (1 - aj + ejs), 
(j = 1, ....... n) lie oq the left-hand side of ttie contour. 

Aamdng to Bmakamal* 
H - - am'" [ e l  = ~( /z /e ) forsmal l  z, 

P. 9 (bg, f,) 

- - 
and a l.pn [ z ]  ("&I I , o ( I z ~ ~ )  forlargez, , 

a 9 (bq* fJ- 
. P P n P m 9 

w h  Z (aj)'- Z ( fj) < 0, d ($) - Z (ej) + 2 ( fj) - 2 (fj) A > 0, 
1 1 . 1  n + L , .  I _mi- 1 - 11 1 



I 

. .......... 1s what . f o J l o f k e  of brevity (ap, e,' denotes (a1, el),  (a,, e,) 
-and 

p q A 2' ?B !I 
C e j - - C f j =  A , Z e j -  X e j + 8 f j -  C f j s B .  
1 1 1 A + l  1 m,+ 1 

The relation between H and G-function is 

Here we give the generalizations of known resultsu, which will he reqllired in the 
..if p ~ " * c ~ ~ & o w .  

= r ( a - p )  H 2 (3) 

where ~<0,l?>O,.\ergz1<.) >-1(,$=1, . . ,m) 

(am + q  - 8 8 ,  a) ,  . . . .  , (a , -  Ss,S),( l--A-k,  1 ) ;  
. 

.(~+P-~~~)~(~-~-A,~)-;(~~-sB,s),.. ....+., ; ' d ~  
I (bm+q-Ss ,S)  



ovided Re (a, - b,) = 1 ,  . . . . . ., q), Re (a ,  - - bl) 
. . "S(++p-A)  - , , - I ,  ( I  . .  . .  . .  . . ,  q T " D , ,  'LS \,I - " I  .. V, 

Re A > 1 Re pI - &, L the path of integration beiug as in [ 11, p. 302, (29) 1 with1oops;if 
necessary, to ensure that ( A  + p + 3) and (A - p + 4) are to the right of the contour 
and the H-functions exist. 

Progf : By virt~te of (3) a d  (4) the left hand side of (5) can be put in the form 

Ah( s + H - A )  r ( A  + - -  + 3 )  r (A  - - s + +) Z B X  
L 

1 
P 1 

X 17 -; j zj . +& 
r ( a m ~ ~ j - - b m + j )  j x l  - a m  + 3  ( I  - $.)an+j - bmtj - j _ l  

0 

Now chansing the order of integration and putting the first integral in the last, we get 

2 , o  s l ( l -  A - k , I )  
X H  1, ? z x s l x  ( $ + p . A , l ) , ( i - . p - A , l )  1 d ~ j  d ~ l  >: 

Now substituting for the last integral1' [ref. 11, p. 302, (29)] ,  using (2)  and [ref. 11, p. 435, 
(3)], the expression becomes 
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On using (2) and [ref. 11, p. 443, (5)j we, have 

On applying (4)  and (3)  respectively the result (5)  is obtained. 

The second integral is 

1 r ( ~ + ~ ~ s + f ) r ( ~ - p - s +  --- 41 
r ( A + k - s f ] )  

L ) 

m + 2 , m + 1 + 1  Ss, S ) ,  . . . . . . , (a, - 8 s, 8) 
x lY 

m  + q  + 1, m +- q  + 2 (bl--&,% . . (bm .t q-%S) 
] X as 

where Re (a? -b,) > 0, ( r  = I ,  . . .. . ., q) ,  Re (al-bl) > 0, (1  = 1, . . . . . . , m), 

L the path of integration being as in [ref. 11, p. 302,(30)] with loops, if necessary, to ensure 
th&t ( A  + p+&) and ( A  - p +&) are to the right of the contour and the H-functions exist. 

Proof : To prove this, we have applied the same procedure as in (5)  and used [ref. 11, 
p. 302, (30); p 442, (9);>43, (5) ]  and(2). 

The third integral is 

I r ( s - - k - h ) r ( ~ + ~ - ~ + ~ ) r ( h - p - s + 6 ) . . 1 ~  
2ni 

L 

B m t  1 , q + l  (1  + k - A ,  l ) , ( a ,  +*--&S,  S ) ,  . . . . . . , (a1 -Ss,S); 
m + q  + l , m  + q  + 2  (4-A + p, 1))  (b1--89, a), . . . . . . , (bm SFSS,  a),  (g-A-p,l) 
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where Re (a, - b,) > 0 ,  ( r  = 1, ...... . q), R@(al- bl) > 0,  (2 = 1, ....... 4, 

Re X > ( Re p I - 4 ; L the path- of integration being as in [ref. 11, p. 302, (29)], with loops 
if necessary, to ensure that -$ + p + X and 4 - p + h are to  the right of the contour 
and the H-functions exist. 

C 

Proof- To prove this integral, we have applied the same wethod as in (5)  and used 
[ref. 11 p. 442, ( 7 )  p. 443, (3)7, IC- 

The fourth integral is i 

i 
1 r ( ~ - k - - ~ ) ~ ( ~ + p - ~ + t )  

-wJ L r ( ~ - ~ + s + a )  

where Re (a, - b,.) > 0,  ( r  = 1, ......... y), Re (al - bl) > 0,  (1  = 1, ........ m) , 

Rt X > I Re p 14, L the path of integration being as in [ref. 11, p. -302 ,(31)] with 
loops, if necessary to ensure that 4 + p + X and - p + h are to the right of the con- 
tour and H-functions exist. 

Proof: The integral can be established by applying the same procedure as in (5)  * 
and using [ref. 11, p. 302, (31); p. 442, (9);  p. 443, (3)]  and (2). 

SUMNATION OF SERIES 

I The first summation is 
4 

a 

x H 2 ' l  [Z I ( 1  + a,-- b1- b,, 4, ( 1  + a1 -b1- 
2 , 3  , ( 1 4 2 ,  4, (1  - bl, d ,  (a2 - bl - r, "1 

= n -112 0-2 I' ( 1  - al + b,) r (1  - a, + b p ) ~  



" - 
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where' 1 arg.2 / < o n , (1 2 a + bl) > 6, Rs (l-aBl+h)>O, and t h e  -H-Mhot.lon's 
exist 

Pmof ,: To pr@Ve p), subatih£411g an the left from (I), we hare-: . 

S W 
replacing s by +- and w by - dohang ing  the mdm of integration and 'swm 

o a 

in view of [ref. 12, p. 5003, the expression becomes 

- 

Now applying Qausa's theorem and subetituting a ,  = 1 - k + A, p = - y -b i 

a + 15 bl = A + p+t and ba = A - r+i ,  it reduces to 

using (6) w'ih z replaced by z lP  , S = 1, q . = . 1, rn = 0, al ' 2 - y + 2 p, , 

b, = % - y + h + p, we get the expansion equal to * 

+ i' -I- 2p,  $), (1 + k ,  11, ( 1  - k, 2) 
(i, 11, ( 1 ,  11, (-It 4- P,  11, (i - e, I), Pi2 - Y + 

Now suba6tutkg the values of k, y, p in t ams  of a,. a2, b,, and 4, we get the result. 



The seoond snmmntim is : . . 
- 

provided l arg 2 I < on, Re (1 + bl - a,) > 0, Re (1 - a, + bl) > 4 
Re (1 - a1 + 4) > 0. and the H-functions ex@. . 

Prmf-This series can be established by applying the same procedure as in (9), substi- 
tutingal = 1 + k + A , a 2 = 3 / 2 - ~ + A + ~ , b l = A + r  +bb2 = A - ~ ' + t a n d  
usins (7) 

The third mmmation is 

*here 1 ~1 < r,-Re (1 4- bl -GI) > 0, Re (1 - g + bl) > 0, Re (1 - % + bz) > 0 
and the H-functions exist. 

proof i The series can be established by applying the same procedure as in (9), wbati- 
Wing a1 =%-p-A-y,a,= 1 +k-.&bl =&-p- . \ ,b2= + + p  - A 
using (8). - 
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The fourth summation is : 

(1 - 2h + a,, 4, (a2 - b~ --%a ~ o )  
( l - b l , ~ ) , ( - b b ~ ~ , & ~ ~ ~ - ~ , @ $  1 - - 

r = O  

wherere] arg r -/ < o w, Re ( 1  --.al + br) >-0, Re (2 - a, + b,) > 0, Re (1 - + b 1 ) 3  O 
and the H-functions exist. 

Pmgf : This &rim om be esbblished by applying the same procedure as in (9) 
a, ~ ~ 1 , -  p - h - y, a, = 1 - k - A ,  bl = t - p - A, 4 =-& +-p-h and using (6). 
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