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Abstract
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In this paper we use fractional differential operators D to derive a certain

fractional Calculus formulae for Fox’s H-function by the application of fractional Calculus
formulae involving a general class of polynomials.
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INTRODUCTION AND DEFINITIONS

The fractional derivative of special function of one and more variables is important
such as in the evaluation of series,[10,15] the derivation of generating function [12,chap.5]
and the solution of differential equations [4,14;chap-3] motivated by these and many other

avenues of applications, the fractional differential operators D

k,o,x

and D} are much

used in the theory of special function of one and more variables .
We use the fractional derivative operator defined in the following manner [14]

Dp, () = [ KA gyen (L1)

r=0 \/,u+rk—a+l -----

Where a#p+1 and a and k are not necessarily integers
Using the following form of the binomial theorem

K+ = 5, B ()"

Raina [5] obtained a fractional differential formula for the function z? using generalized Gauss theorem,
while Ross[7] obtained the fractional integral transformation by obtained the fractional integral
formula for the function(az + ) using series expansion method .kalla et al [4] has derived the fractional
integral transformation by orthogonal polynomials. Ali et al [1] generated the expansion of the Laguerre
polynomials and Soni and Singh [12] obtained the fractional differential formulae involving a general
class of polynomials.

The present work is an attempt in the direction of obtaining fractional calculus
formula by utilizing series expression method, introduced by srivastava [9]. The name general
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class of polynomials, itself indicates the importance of the results, because we can derive a
number of fractional calculus formulae for various classical orthogonal polynomials.

MAIN RESULT -I

Dy o [X4 (X +E)7AST{XP (X + )~Y]=

& A yutnk Z[m] - l).mJ A (X_p)] yo_o A+0)m (D™

&o Im gm

r'm+m+pj+gk+1
_Ol“,u+m+pj+gk—a+1

m

Provided that min(k,A,p,0)> 0 |§| < 1and Re(k+pj-u+1) >0

..... (1)
MAIN RESULT -II
Dy o x X ST (X (X + €)Y HYY (x+)
=y Z[m] S T)'m]( 7112 (Ogim Ay, E700 xprpirmnk gMNEL |y s
(—u—pus—m-—pj, k)s=0,n—1(aj,aj)1’P
(BiB)), ,(—e— 1 —ps —m = pj ,K)scon-1
Provided that min(k,A,p,0)> 0 |§| < 1and Re(k+pj-u+1) >0
..... (2)

Proof:-Result I For the proof of this result we shall utilize following definition introduced by
srivastava [9] or general class of polynomials

s™(X) = z[m] C ’f)’"’ IS W ) U [ "y 2 (2.2)
Where m is an arbitrary positive integer and the coefficient (4, ; > 0)
are arbitrary constant real or complex

Expressing the general class of polynomials S;;* (x) occuring on its left hand side in the series from
given (2.2) the left hand side of (2.1) {say®} takes the following form

Dy [Xﬂ x+ 3 © S gy X0 {(X + §)7)

<) =

Using the following form of the Binomial theorem

X+ = &Aye_ 0(/}1): (_?)m ...... (2.3)

In the above expression we have

_ g Z[m]< f)lm]A ool ye Gl COM DN pepjem)

Im &m

®

We use the fractional derivative operator defined in the following manner [15]

J k+1
X,u ‘Ll+r X,u+nk
oL -

Where a#u+1 and a and k are not necessarily integers
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and after simplification we get required result (2.1)
Proof:- Result Il First Taking as method in proof | and then using by mellin Barnes type contour integral
for H- function for one variable and then simplification we get required result (2.2)

Special case | :- As special case of our main result if we take 0=0 and A=0 we deduce the
Then the formula (2.1) we have

uS™ xP Y\ _ [m] (- n)m] n—1_Lpt+pitgk+l i pjtnk
(X ) lj 1 Hg 0F,Lt++pj+gk—a+1X
(3.1)
Special case :-II if we take 6=0
D (058 758 0640 ) — (_qymguement -2 gl Cm g, XPT HEA AL
( U—Hus —m— ,0] k)s on-— 1(a]aj)lp
(3.2)

", By),  (Ca == ps —m = pj , K)smon-
if we take A =0in (3.2) whlle this is independent from A i.e. there is no change in (3.2)

3.Conclusion

In this paper we get fractional differential operator formulae involving special function and general
class of polynomials. and their special cases.
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