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Abstract-

The main aim of this paper is to obtain some results by applying two fractional integral operators of Oldham and
Spanier [6] on the product H-function of one variable and H-function of several complex variables. The fractional
integral formulae and H-functions taken here are in compact form and basic in nature. Some known and new results
have been evaluated by taking different values of parameters. For sake of illustration, we mention here some special
cases of our main results.
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1. INTRODUCTION
We start by introducing certain definitions:

The series representation of the Fox’s H-function
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One of the special case of H-function [5, p.11, eq.(1.7.8)] which is called Maitland’s generalized hypergeometric function is
as follows:

© 2015, IRJET.NET- All Rights Reserved Page 1273



’,/ International Research Journal of Engineering and Technology (IRJET)
JET  Volume: 02 Issue: 03 | June-2015 ww.irjet.net

e-ISSN: 2395-0056
p-1SSN: 2395-0072

p
I I'(a, +Ajr')(—z)r
(ap,Ap)._ _ j=l
pwq[(bq,Bq)’ Z}_r;) q
© JI T(b.+Br)ri
i i i

The H-function of several complex variable [4] is defined as
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The convergence conditions and other details of the above function are given by Srivastava, Gupta and Goyal ([14], p.251,

eq.(C.1), also see p.252-253, eg. (C.5 and C.6)).

In recent years, several authors Chen et al. [8], Soni et al. [9], Gaira et al. [2] have made significant contributions to the
fractional integral operators pertaining to different functions and polynomials. Here we are trying to develop certain

extensions of these results.
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Oldham and Spanier [6] considered the fractional integral of a function f(z) of complex order ¢ as

z
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The special case of fractional integral operator g |Z ,when g =0, will be denoted by |Z . Thus, we write |Z = 0|Z and
1 * 1
—[ (z-t**f(t)dt.Re (¢) > O
¢ I'¢7g
1, [f(2)] = 4 (7)
e glj”q [f2)], Re () < 0,0<Re ($)+q<—1,q=1,2.3,...
Z

¢
The above integral operator | [f(2)] is called Riemann-Liouville fractional integral operator.

2. MAIN RESULTS
The results obtained by using fractional integral operators on certain functions are as follows:
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Also, by using the following result in (8)
i (-’ Ho,l ((Hp. 1 (H )
T— I'e(T +Pp)T! J, K+l: (31.K 553, .K )
2 (a;:0].. (.r))u:(bj,q)j)1131;...;(b§r),¢§r))ur
(T_kvy1"’Yr):(CJ;\Vlj= ’ ())1 K (dJ,S )1 K 5- (d(r) S(r))
IV O NS NN (VI G
0,1 (Hy.lpss(H ) 21 (@}:0),--0j )1,3'(b1’¢1)1131"“’(b1 0] )llJr
N I KL (3K )5 (K ) | 2T : 0 s GING)
' S R PR AN S (—d)—k,yl ..... yr),(Cj;\yj,...,\uj N K:(dj’sj)lK ;...;(dj ,Sj 1 K
’ y 1 Ky
)

© 2015, IRJET.NET- All Rights Reserved Page 1276



’// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056

JET  Volume: 02 Issue: 03 | June-2015 ww.irjet.net p-1SSN: 2395-0072
We obtain
t k t Q)
¢ o T; Mj»Nj Yj Yj
gIz{z q (z+Bi)'q HPj’Qj C,Z q (z+B)
1= J= 1=

t (i) t @)
A A A A
HI 2T @B oy, 2T @B

T T = > > Ml > Mk
E AR CREN(H RIS S S SN Y'Y

(=0 £,=0 G;=0 g;=0 G =0 g, =0

D% Mg (e T (Db, I(c,) K

G, !'F G 'F
17 G, k™ Gy
(yéll_“'r]G +...+y][(nG —l1) (yg_t)nG +...+y(kt)nG —l4)
(Bl) 1 k (Bt) 1 K [ving, +-+7KNg, +H1+-+l¢]
- Z 1 k
El ! Et !
(D (t)
A SN
0, 1+(t+1) (Hp s (H o1 | YaPD) 1:“‘(Bt) 121
. o 1 t
I+(t+1) K+ (t+1): (3. Ky )5 (3K ) yr(Bl)X(r )“'(Bt )x(r)zxr
) 1 1 A 1
(—oc—ylnel—...—yknek—fl—...—ft,kl,...,kr),(—tl—yg_ )nGl—...—yl(( )nGk ,7»(1 ),...,X(r )),...,

: D 1), @ 1
(—¢—oc—y1nG1—...—yknGk—El—...—ét,Kl,...,kr),(él—tl—yl nGl—...—yk nGk,K ,...,K(r )),...,

(—rt—yg_t)nGl —...—y(kt)nGk 24,2, (307,080 (010 3 SR 3

>

(ft—tl—yf) G, —...—yg)nGk ;Kg_t), ...,K(I,t) ),(Cj;\y'j,...,\ugr) )1,K :(dlj,S‘j )1’K1;...;(d§r),8§r) )1’Kr
(10)
provided that
. , - @ 0 M O3 2@ 0 @ 50
) Re(¢) > 0 ; the quantities yl,yl ,...,Yk ’""yk’yl ""’yk Y OTY DR ON A R AT

all positive (some of them may however decrease to zero provided that the resulting integral has a meaning),
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Proof:

In order to prove (8), we first express the H-function of one variable in series form given by (1) and multivariable H-
function in terms of Mellin-Barnes type of contour integrals and interchanging the order of summations, integration and
taking the fractional integral operator inside, which is permissible under the stated conditions. Now, using binomial
expansion along with the use of the known formula (6) and interpreting the multiple Mellin-Barnes contour integral so
obtained in terms of H-function, we easily arrive at the desired result (8).

Also, using the same method adopted in the proof of the result (8) and making use of the formula [2, eq. (2.10)]
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we can prove the result (11).
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3. PARTICULAR CASES
3.1.
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the conditions for this result are same as the conditions for result (10).

3.2.

(.) (I)
Replace H Jle:c z JH (z+B)J } by pj\yqj[—c z ‘H (z+B, )J }

in result (11) and using (2), we get
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The other conditions for this result are same as the conditions for result (11).

3.3.
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Particularly, when we substitute t = 1 and ¢; = 0 (j = 1,...k) in our integral (10), we arrive on the result obtained by
Srivastava et al. [11].

3.4.

If we put t = 1 = k and giving suitable values to the parameters in our integral formula (8), we can obtain another result
obtained by Gupta et al. [3].

4. CONCLUSION
In this paper, we have applied the operators of Oldham and Spanier on the product of functions of general nature in one or
more variables. By virtue of this we have been able to give certain formulae for fractional integral involving H-functions in

compact form which are basic in nature .It is believed that the formulae truth to be generalization of many results
scattered hitherto in the literature .
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