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Absiract - Fractional calculus and special functions have contributed a lot to the science and engineering. In view of great
importance and usefulness of fractional calculus operators in different directions, we derive the images of the product of certain
special function under the multiple Erdélyi - Kober operator due to Galué et al. The result obtained are general in character and
includes, as special cases, the result for Riemann -Liouville operator, Erdélyi - Kober operator and Saigo operator etc. involving

the product of certain special function of general argument.
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[.  INTRODUCTION

engineering.
The multiple Erdélyi-Kober operator of Weyl type, introduced by Galué et al. [3] is defined as
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The class C;; is defined in the form [3, p.56]
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Galué et al. [3, p.56] represented that
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~ ractional calculus is a field of applied mathematics that deals with derivatives and integrals of arbitrary orders.
=== During the last three decades, fractional calculus has been applied to almost every field of science and

.(1.2)

September 2011

[uny
w

[ssue VI Version I

Frontier Research Volume XI

Global Journal of Science


mailto:bade10@hotmail.fr�
mailto:daouic@yahoo.com�
mailto:kamalmoro@hotmail.com�
mailto:bbouikhalene@yahoo.fr�
mailto:fakfad@yahoo.fr�

September 2011

Volume XI Issue VI Version I

Research

Frontier

Global Journal of Science

INTEGRAL FORMULAE FOR CERTAIN PRODUCT OF SPECIAL FUNCTION GENERALIZED FRACTIONAL CALCULUS

A general class of multivariable polynomials of Srivastava and Grag [14] is defined and represented in the following
form

k
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S XX )= D ( n)w1k1+...+w  AMK k) T 1.6)
Kq,kg=0 S'S 1 s
nw,,...w_e N {0L2..}and the coefficients A(n : k... k), (kj e Ng; | = 1,....s) are arbitrary constants,
real or complex. For s = 1, the polynomial (1.6) reduces to a general class of polynomials due to Srivastava [12].
[n/w] ( n)
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X]= A X", n=01.2,...

where w is an arbitrary positive integer, the coefficients A - (n, keN 0) are arbitrary constants, real
are arbitrary constants, real or complex. The following are the interesting special cases of this polynomials [15].
(i) Since
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define Hermite polynomials therefore in this case, if we take
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The following series representation of the H-function of several complex variables has been recently studied and
given by Olkha and Chaurasia [6, p.39], as follows:
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The multivariable H-function due to Srivastava and Panda [13] will be required in the proof.

[I. THE MAIN RESULTS

Images under Multiple Erdélyi-Kober operator Letting
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and the series (2.2) is convergent.

Proofof 2.2

To establish (2.2), we express the general class of polynomial, on multivariable H-function in series form by
using (1.6) and (1.11) and another multivariable H-function in terms of Mellin-Barnes contour integrals [13]. Then
changing the order of integration and summations which is permissible under the conditions surrounding (2.2) and

appealing to the result (1.3), we arrive at the desired result.
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As an application of the result (2.2), we derive some
associated with various orthogonal polynomials and special functio

the polynomial Svn: [X] and the H-function of several variables.

(N Taking s = 1in (2.2), the polynomial (1.6) will reduce to and ¢

APPLICATIONS

interesting special cases. More special cases
ns can be derived by using the special cases of

onsequently, we obtain the following result

] (—
K(nw),(CW) [f (X)]:Xp cHo [rg\l] ( m)wk A kac—pvk
(TW )s(xw )5r 1 k=0 k ! m,k
o (_1)n X},Ln O,Xl[ml,nl],,[m(r),n(r)]
n—0 n! C”’n pvq[p]_’ql]a,[p(r)aq(r)]
t t
(0@ a D1 ED ) Dy gDy Oy y, Xty X7
[(0:BD,. O L FD): WD Fy:w Dy, o by
A [1-A"~Npy,....p ]{1—11 e hN}r
Ho,k+r+1 @ vy, w0, N N R Wi W 1’
A+r+1,C+r+1B8D pDy;. 18N p(N); fzn [y ey M@y @™ s Ny,
| X"NGHPN




INTEGRAL FORMULAE FOR CERTAIN PRODUCT OF SPECIAL FUNCTION GENERALIZED FRACTIONAL CALCULUS

1@:00 ... 6MN16D):6D1; 1p™): Ny
r
h h
[1-8%py .. pN],{l—nW Cw+E it XN}
w wi |

i=1

r
p+rk+>, tU +pun

r {
A" =c+vk+) nu., E' =

i=1 A

w

and f () =xP(x* +¢*)° S [x" (x* +¢*)™"

]

_h _ “h _
CH[Zx H(xE 4ty Pz xON (x +et) N

. H [ylxtl(xILl +c“)_”1...yrxtr (x* +c*)”

Tlr].

()  Settings =1,w=2andA,, = (- 1)"in (2.2), the by virtue of the result (1.9), we find that
[m/2] vk otk
(M () - k C
Kow>ew' [f_(x)]=xPc™° -D*(-m), —-——
z ( 1) X},ln 0}\.1 [ml nl] ..... [m(r) n(r)
o n! cHn pq [Py I [p(,—) Q(r)
(@ra®,aOLED D)) 0y, xt1 y X"
(0B, O 1 FD W@ g i POy Oy, o 77 by
4 [1-A"—nip,,...p ]{1—11 LE
osr+l @ v@y. (0, 1P ol
A+r+1,c+r+1 [BD p@p;. 18N p(N); 52 (DY @ 5Dy,
n
AN PN
[(@):6 ...oMN10D):6D7;. s 1pMN)y:0MN;
r
. « h h
[1-8%py eppy 11| Ty Gy +E :x—1 ..... X—N
w w1

.....

© 2011 Global Journals Inc. (US)

9

.(3.1)

r
h .,hN}
XW 1

(M) )N,

.(3.2)

S(‘pt(‘mlwr 2011

[EEy
!

Version |

[ssue VI

Frontier Research Volume XI

Global Journal of Science



INTEGRAL FORMULAE FOR CERTAIN PRODUCT OF SPECIAL FUNCTION GENERALIZED FRACTIONAL CALCULUS

where E” and A" are defined in equation (3.1), the series in (3.2) is convergent and the conditions given with (2.2) are

satisfied for s = 1 and
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where E” and A™ are defined in equation (3.1), the series in (3.3) is convergent and the conditions given with (2.2) are
satisfied for s = 1.
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