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1. Introduction

THE GENERAL MULTIVARIABLE POLYNOMIALS

The Multivariable polynomial, S\le """ d k(x X)) introduced by Srivastava and Garg (1987) [15,

p.686, eq. (1.4)] is defined in the following manner:

k
2 UiRiSV R
U =1 X
1 _ i
Sy (Xg,me X)) = Z (V) AMRRY) 1)
R .., R =0 > UR |
1 k i=1 [

Where v =0,1,2...and U

arbitrary constants (real or complex).Evidently the case k=1 of the Polynomial (1) would correspond to

the Polynomial s\L} [x] given by Srivastava [12].
ALEPH (X )-FUNCTION

Sudland [17] Introduced the Aleph () function, however the notation and complete definition is

acquainted here in the following way in terms and the Mellin- Barnes type integrals Barnes type integrals

-~ @pApPL N {T @ji J')}N+1,P.
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For all z=0where a)=«f(—1) and

N
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J—l J J J:]_ J J
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(3)

The integration path L = Liyoo’y e R extends from y —iooto y + i, and is such that the poles, assumed

to be simple of I'(1-a.

J—Ajs), j=i,...,N do not coincide with the pole of F(bj+Bjs),j=i,...,M the

parameter P,,Q, are non-negative integers satisfying: 0<N< Pi ,0<M< Qi Tj > 0 fori=1...r. The
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AjBjAji-Bji > Oandd;, bj’aji 'bji € C The empty product in (3) is interpreted as unity. The existence

conditions for the defining integral (2) are as following:

(i) &, >O,|arg(z]<g<|>I A=1,2,..r (4)
(i) ¢, 20,|arg(z)|<g¢| R(g))+1<0, (5)
Where
i 9
o = ZA+ZB ql 3 Ay+ > By (6)
JTji=Na 1Y =M )

Yo _Sas % b—;a L0y =12, 7

AT AT i Rt [T R 0

Detailed introduction of Aleph (') function is given in [17] and [18].
MULTIVARIABLE ALEPH X - FUNCTIONS
The function Aleph of several variables generalize the multivariable I-function recently study by Sharma
and Ahmad [11] and Ayant [1], itself is a generalization of G and H-function of multiple variables. The
multiple Mellin-Barnes integral occurring in this thesis will be referred to as the multivariable’s Aleph-
function throughout our present study and will be defined and represented as follow.
We have

0,n;m,,n; ;m n 4 AFE

Nz,..z =N LT e
[21 Zr] pi,qi,ri,R.pi(1),qi(l),ri(1);R(l):...:pi(r),qi(r),ri(r);R(r) 2 B
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|
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1

:WJL j\y(sl, .Sr) H 0(s)) 2 kds. ds, (8)
1 r
Where @m=./(—1
fifiay £ ol
Y(symnns,) = = k=1
17" R p r k) q| 1-b r (k)
iz Y j—lr_1[+1r ajl _kélajl Sk Jl;llr i +kZ:1BJI Sk
m n
ﬂ<r d s Vrir{1-c0 44 Ks
0(s, )= = U
BE
r(K) %.(k) P.(k)
(k) (k) ! k) (k)
(.4 ()J—mk+1[ G (k)s"Jj=nH+1r[Cji(") yji(k)s"]

Where j=1,...,rand k=1,...,r

Fractional Differential Operator
Two types of fractional operators have been studied.
(i) Riemann-Liouville Fractional Operator
Oldham and spanier [9] defined the Riemann-Liouville Fractional Operator for function f(z) of

a complex order . can be represented in the following manner:

1 Tx—ty *Lft)dt , Re)< O
DR FG)— ] TEH & ©)

m _
&7m DY ™Mfx), O<Re()<m

Where is m non -negative integral.

Mishra [8] further generalized the above operator as follow:

w Kt
Dk(xx “D%,o=p

(if) Generalized Saigo Fractional Derivative Operator

Generalized modified fractional derivative operator due to Saigo [16] is defined as given below,

ifweletO<a<1,B,n,xeR,meN.
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DG () =

O X, m
[B_n) (m
d B—oilm 1—X—Jf(t)dtm

_ (10)
ax| Ta=a) b Jcm ey 21[1—

The above operator reduces to Saigo derivative operator Dg"'f’” when m=1.
On putting oo =B and m=1, in the operator defined by equation (10), it reduces to the well-

known Riemann-Liouville Fractional derivative Operator defined by Miller and Ross [7]. We have
a’) b
D5 (x)= DYF(x)

SOME RESULTS

1
1) d%M '(p 1
o DX (x“ ) = = F(u( )a) xHTT o= (11)

DM (Xu):m_l F(M—i—pk—l-l) Xu+km

, o= u+1
p:OF(u+pk+l—a) arH (12)

Where o and k are not necessarily integers.

In establishing our Theorem 3, the following result which is given by Bhatt and Raina [2] will
also be required.
If 0<a<l,meN;B,n,xeR;k> max{O, m(B—n)}—m, then

k k
F[1+jl“[1+n —B +j
xk): m m xK—mB (13)

F(l—[3+kjr(l+n—a+kj
m m

2. Main Theorems

Theorem 1

Uu,,...] U
O] P8t s o0 |
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K U.R.<V R R
2 Ui wy Low, K
- > 5 (_v)k ANV, Ry, RY) AT R
1""Rk_ igluiRi 1! Ry !
—xV"ma1rx+p,R;y +...+p_, R, —s+pl
LX) A +pPRy PR K P
Ah+p. R+ 4p R +ml—s—1 [ 1 M.N _ n. A*
11 k' "k , S , . n
‘t {E MY )20 Pt A st DR () "
A*=k+p1R1+...+kak—s,x+p1R1+...+kak—s+|,...,
X+p1R1+...+kak—s+(m—1)l
B*:u+p1R1+...+kak—s,u+p1R1+...+kak—s+|,...,
u+p1R1+...+kak—s+(m—1)l
Theorem 2
Up P p
D", ’t{tksvl k{wlt 1wt k}&(zt)f(xt)}
> UR.<V :
i= 11 Wil oo (_t)n
=0 zR _O(—v)k A(V,Ry,....R) o gOT
1K > U.R. it N= '
=

m_11“(7wrp1Rl+...+kak -s+p)@-p-p,R;, —...—p R, +s—pl)n
X
p:OF(u+p1Rl+...+kak -s+pl)A-A-p,R, —...—pR, +S—p|)n

AMp R+ 4p R +ml—s-1( 1 » _n C*
11 k' "k M,N S n,C*. ni,n
xt { QPi’Qi’T"r(S)Z B maaFm| D R{x"f(x)} 15)

EL I’

c* =k+le1+...+kak -s—n ,?L+p1R1+...+kak -s—n+l,...,
h+pRy+. P R —s—n+(m-1l

*
D =”+p1Rl+“'+kak -s—n ’“+le1+'“+kak -s—n+l,...,
PRy +o P R —s—n-+(m-1l

The Theorems 1 and 2 are valid under the following (sufficient) conditions:
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k
|t|<1,pi >0(i=0,1,---,k)7Re(H+_ZOPiRi —n+p|j>0,
(=

Kk
and Re(k+_20piRi +p|j>0 , (p:O,l,...,m—l)
=

and by assuming that the series involving in (14) and (15) are absolutely convergent.
Proof of Theorem 1

Let us consider the well-known Taylor’s expansion
f(xt) = i(t‘n—ll)nxno'; (F(x)} (16)
= nl
This is a particular case of Lagrange’s expansion.
Now multiplying both side of (16) by t*1 SUl""’Uk {wltpl,...,wktpk} N(zt) and apply the operator

m i .
D| Pt both sides, we get:

Us,...U
Der]X—u,t{ tPIs 1Tk {wltpl,...,wktp k } N(zt)f(xt)}

K
iélUiRiSV
"R R V) AV, Ry R
1 k ié UIRi
R R
lel Wkk o n (1)"(=n)px"
A+h+p, R +..4+p R +ml—s-1
XD{T;L_M{t 1Ry HPRy }DQ{f(x)} a”

Now using (12) in R.H.S. of (17), the desired result can be easily achieved by a little simplification.
Similarly we prove Theorem 2 by using following expansion (17),

(1)

X t nfn

tf(xt) = ~—~ D f

Ot)= 3 S DR X))

Theorem-3

Let 0£oc<1,[3,n,xeiR,GeN,Re(oc)>O,W,8>O,pj,cj >0(j=1...k),A,u>0,zeC. If the
existence conditions of Aleph () function are satisfied, then the generalized fractional derivative

..... U

ngfé” of the product of Multivariable Aleph () function and S\le k exists and we have,
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A

xb{zltkl(tv +§V)_u1,...,zpt p(tv +§V)_Hp J](x)

=X g 1= > (=Vv)
Ru-Re=% S ur,
1=
R R m
Y. 1 Y, k v
1 Kk x© 1 — X
x A(V Rl ..... Rk) R I R ! mzo m[ v J
1 k S
nL,v A
. 1 1
><t\QO,N+3,m1,n1, my.ng Al X £ 18)
sz_> p X p
Where
1
U, =P 0.9 0,5 0:RY:.P (). (). (1):RT)
w—mv Iz(;pR A
* _ 1) M 1 s-m K IR == WU T -}
E _(aj,aj ,...,aj )1,n 1-6-m i§1°iRi'”1""'”p , OI LR
w+mv+§pR. A N 1 1 1
Bn- =15 TP t.(a..,a(.l),...,q(.r)) ;[c(. J,y(. )j ,
0 CRAEC I G 3 e U373 i
7 @ ] OGN { [(r (r ﬂ
T C 'Y e G570 Y S 7| T C 'Y
_|(1)[ jiel) jigl) n1+1,Pi(1) (J ] jl,nr i(r) J-in) jier) nr_'_l,Pi(r)

k
. K W+mv+i§1piRi &1 A
F :[1_6_i§‘10iRi'u1""“p]’ B— o R P o |'|eM—

{Ti[bji 'Bgl)"“’ﬁgr)ﬂmﬂ@i ;{(dgl)’sgl)jl, nj[ri(l) [dg%l)’ggzlﬁ ]m1+1,Q.(1)

{(dgr) BSF))L o }[Ti(r) [dirzr) : 55:%0 J]mr+1,qi(r)

Proof:

K
w+mv+ > piRi A A
i=1 1
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$ s i°]
s, Sy j=q JJ j=1 19
lel...zpp tJ (tv+§v) ds,..ds_ [(x) (19)

Interchanging the order of integration and summation (which is justified under the conditions,
given above) and expanding the binomial term like,
(t+e)' = ¥ (m (— i)m H <1 (20)
The right hand side of (19) gets the following form:
R R
1 k
Yy Y

Y AV, Rl,...,Rk)l—'
Y UR RyI.R!

x l gl...jw(sl p\J(Pl( )...(pp(sp) zil...z;p

K
o+ > o.R. + Z L .S
5 { T R ”J
< 371 (tV+gv)

k p K p
—v8+ZGR+ZuS 0+ X o.R.+ X puss m
i P A
B O A G L mf_iJ
w+sz+szsJ+vm
bl 1
ng’E’gt = (x)

The required result can be obtained by using the result (13) and putting a little simplification.
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3. Special Cases of Theorems

(i) If in Theorem 1, we reduce the general class of polynomial to the first class of hypergeomeric

polynomials ':E)k) in [16] we get the following corollary:

Corollary 1

Dlmk—p,,t{ i FI(Dk){(_ V.U, )i(8.0;): (v ;Wltpl,...,wktpk} N(zt)f(xt)}

2> YiRi=V Ry wRk BDR.g. - By)

i=1
5 ml_Ill“(kerlR1 +o4p Ry —s+ pl) tk+p1R1+...+kak+ml—s—l
p=0T(M+PlR1+---+kak —s+pl)

x{ L joMN (S)Z_Sds} m+1Fm{_n’HG:;t}DQ{f(X)} (21)

2mi [ PpQp il
G* :x+le1+"'+kak —s,x+p1R1+...+kak —S+l1,...,

ARy +otpp Ry —s+(m-1I

*
H “+p1R1+“'+kak —s,u+p1R1+...+kak -s+1,...,
u+p Ry +o P Ry —s+(m-1)l
The conditions of validity of (21) can be easily obtained from the existence conditions mentioned with

theorem 1.

u,,..U, . . L
(i) If we reduce the general class of polynomial Svl Kinvolved in theorem 1 to Multivariable

Jacobi Polynomial P&l’Bl’"'ak’Bk given by Srivastava [13], the following result can be seen:

Corollary 2
_ ,B ' ,B p p
D{T‘}L_H’t{tk 1P$1 I keTk (1—2w1t 112wt kj N(zt)f(xt)}
k S i ), )
II=[1(1+ai)V =L ( \/) il;[11+ai +[3i +V Ri w, i
= Y _
VI R,,...R, =0 Vv K
(v 1Rk SR il;ll{(1+ai)RiRi!}
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y mﬁl F(A+pyRy +...4p Ry —s+ pl) t7‘+le1+"'+kak+ml_s_l
pzoF(u+le1+...+kak —s+pl)

< 3 ) {Zj-ti {Q,:\)?”gi’fi;r(s)z_sds}m+1|:m{_n,\;:}DQ{f G0} (22)

I* :k+le1+...+kak —s,k+p1R1+...+kak —s+l1,...,
ARy +p Ry —s+(m-1I

%
J =},t+le1+...+kak —s,qulelJr...+kak -s+l,...,
w+p R+t P R —s+(m-1)I

The conditions of validity of (22) can be easily get from the existence conditions given with

theorem 1.
(iii) If in Theorem 2, the general class of polynomials is reduced to Multivariable Bessel Polynomial

yeen ) )
yg/l,nzp_k_nk represented in [14], then we get the following corollary:
Corollary 3
O] Ak (2t 2 ) a0 )

K Kk
R.<V

2 R i1;11(1+ OL1+V)R1 . ALY

— > (—V)V R TII (l+ai+ni)R.—||:g |
Rl’Rk:O Z Ri 1° =2 i i’
1=l

0 (_t)” mAT(A+pRy +..+p Ry —s+pl)(l—p—lel—...—kak +s-pl)p

X

(23)
MpR,+..4p R +ml—s-1 1 M.N _ _n.K*
PR AR {% Ol 60! ] T ol )
%k
K :k+p1R1+...+kak—s—n,x+p1Rl+...+kak—s—n+|,...,
X+le1+...+kak—s—n+(m—1)|

*
L :“+le1+'“+kak —s—n,u+le1+...+kak -s—n+l,...,
tpyRy+tp Ry —s—n+(m-1)l
The conditions of validity of (23), can be easily obtained from the existence conditions given

with theorem 2.
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(iv) we put B =o and n=0in equation (18), then we will get the following corollary:

Corollary 4

=X 1= (\f; =1 > (—V)
Ry, 'R =0 \Z/ UR.
i=1
R R
Yol v, K o 1 (_x\M
« AV, Ry, Ry ) —L S — | ==
Ry!'..R, ! m=Zom!{ &

v A

—u
0,N+2;my,ng;...m o & "1 x1 K

p
*Np.2,Q+2, 7, R;

Y1) v |
ng p X p

(24)
Where

Uy =P 0.0 5 @R py (1).0,). (R

—W—mv— lé p:R by
=)
) e ) e """ 9 )

k
11-0-m->Y o.R. 1, ,...1u
[ ig P

1,n
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k
L :[1_6_i§10iRi ’Hl""“p}’ o— GI AR Ti(bji ,Bj ,...,Bj j

(40 50 H (dm S0 J]
[(J JJl’”l W05 m1+1,Qi(1)

;._.;[(dgrxggr))l,mr], o

The conditions of validity of (24) can be easily obtained from the existence conditions given with

%)
i) m +1'Qi(r)

(r)
dji (r)

theorem 3.

(v) If we put @ =1 in Theorem 3, we get the following corollary:

Corollary 5

Let O0<a<1,BmxeR,0eN,Re(a)>0,w,8>0,p,,0,>0(j=1..k),A,n>0,zeC. If the

existence conditions of Aleph () function are satisfied, then the generalized fractional derivative

-0 U,,...,.U p -c p —-o
BNl W (v v 1"k 1(+V L eV 1 k(+V gV k
D01X,1{t (t +& j SV {Ylt (t +& ) ,...,th [t +& ) }

xN(thkl(tV +§V)_ ul,...,zp tXID (tv + g"j_ "p ﬂ(x)

. . Z E:_
><N0,N+3.,m1,n1,...;mp,np 1 M (25)
Pi+3, Qi+3, ‘Ei, R it Ull

Where
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U, =p;1),9;0), 7;0); rO: p; (r).a;(r), ; (r); r(")

M* :(aj,agl),...,agr)jl,n'[l—&—m—élciRi ,pl,...up],[—w—mv—élpiRi,xl ..... A J
[y, ;{(cgﬂ,ygnjl, ]

n +1.p(r)
r |

B—n-—

W+mv+§ piRi}’ 7‘1 ..... A
i=1

* K

) R Bl )

A, oS50

Corollary 6

B —(W+mv+_lz<“ piRi}’ kl, ... ?pp} , [a—n —{W+mv+_§ piRi], 7\.1, . ?\,p},

1
m1+1,qi( )

r
mr+1,qi( )

On taking = o andn =0, the above result can be further reduced to following result for the Riemann-

Liouville Fractional derivative operator:

-3 U,_,..., U p -0 p -0
a, W,V v 1 k 1( +V \Y 1 k(v v k
DO,X{t (t +E ) Sy {Ylt (t +& ] ..... Y, t [t +& ) }

0,N+2;m1,n1;...;mp,np

N~ _ (26)
x Pi+2,Qj+2,7j, R; Uy,

Where
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U, =P 0).Q;@). 7 ); R(l);...;Pi (r),Qi(r),ri(r);R(r)

(s 0 (r)) |1 som_ & —wemv— %
O —(aj,a. ,...,uj i 1-6—m iz‘lGiRi’“l'm“p | —w—mv ElpiRi,kl ..... kp ,

NP, ;{(Cgl)’ Ygl)jl, nJ'

K
Jo— R.,A.,... ,
D o [W+mv+i§1pI 'J 1 ?upJ

g {(dgl)@?) ) nj[ﬂ(l) (o5l =iiy) Lfl,cggl)

a3t

Ti(r)[

mr+1,Qi(r)

(vi) In theorem (3), 1, =1landR =1,v =1, then Aleph () function reduce to H function [11]

u.,..., U
DS?E:B{‘W(H@—SS& k{Yfpl<t+%>“’1 ----- thp“(”‘i)_c“}

-, A
. . Z 1x 1
O,N+3,m:|_,n1,...;mp,np 18 R* 27)
P+3, Q+3, Pl,Ql;...;Pp,Qp —u ’ g*

x H

Where
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R* —|1-6-m- ¥ o.R ST
= ié]_ci i’“l""up ) 0 9 0
w+m-+ E p:R A
pn— (el A o)
0 0 0 ] ] J 1,P J J 1!P1 J Iyl Pr
K K
w+m+ 3 p;R w+m+ 3 p.R

(vii) If we put k=1 and 8(z) =1 in theorem 1 and 2, then we find at a known results due to Goyal and

Saxena [2].
(viii) If we reduce the generalized class of polynomial to unity and N(z) =1 in theorem 1 and 2, then we

arrive at known results due to Dube [5].

(ix) Many other special case of H function is reducing to other function in [3].

APPLICATIONS OF THE THEOREM 1 AND 2
Now we establish two multiplication formule as application of Theorem 1 and 2 respectively.

Let  £(x)=x"Ix[xy, . xyn ] (28)

Now using (11) onf(x), then we get

[1— 0;1,1] *

. xy. . Xy,
(i) DQ oL 1 _on-1 N0,N+1,m1,r-11,...r'mr,nr 1
xyy Pi +l,Qi+1 T ’R’Ull Xyn

[1— c+n ;1,1] J* (29)

Also in view of (1), (2) and (8), we have

.. U,,...,
(ii) pMm { Ato-2 xc'lsvl L{<{W1tpl,...,wktpk} N(xt,xylt,...,xyn_lt)}

I A—u,t
IZ(: UiRiSV
:tX+c+p1R1+...+kak+ml—2 i=1 (—V)
R,,...R, =0 K
1 k iz‘luiRi

R R
1 Kk
Yy Wq Wy o1

<A, Ry, Ry ) R R,
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Xy,t
0N+mm1n1 ;m n 1 T
11

sk
pr+mQ+m1: RU U*} (30)

Xypt

T*:[Z—k—G—P1R1 PR L 1] [2 -o-pR=. PRy |1,...;L],...,

[2 -o-pRi— PR, (m—1)|,1,...1],**

u*= [Z—p—c—lel—...—kak,l,...l],[Z—p—G—lel—...—kak—l 11]

240 pR PR (ML 1|

Where the asterisk ** in (29) and (30) indicates that the parameters at these places are the same as the

parameters of the multivariable’s Aleph-function (8).

Substituting the values of differential operators (29) and (30) in theorem 1 and 2, Yy = % Yn = Yn

R.
Comparing the coefficients of Wi' both sides and replacing X—M—pl 1—...—kak ,

u—)u—lel—...—kakand

o —»>1—o0, we get the following Multiplication formula for multivariable’s Aleph-function.
@-r+01,..1)@0-r+c-1,1...2), -2+ —-(M-1)I,1,..1)**

Multiplication Formula 1

.. Y.
O,N+m,ml,n1,...,mr,nr[ 1

t
X*
Npym Q.+m:i ,R,U .
N e R

o % (_1)” m-11(x + pl) —n,x, A+, k+(m—1)|
~ n=0 n! p=oD(u+pl) MM pop+l,opH{m-1)1

Y
NO N+1m1n1 ;m n 1 6.1,....),** (31)
P+1,Q;+1,7;, RU Vi c+n1,..,],**

X*=(1-%+0,1,....,0),0-2+0-1,1,....)...(A-r+o—(m-1)I,1,...,9,*

Y*=(1-p+0,1,...00-p-0-11,...9...0-p—c—(m-2D)1,1,...,D,*

11

Multiplication Formula 2
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W*
Z*

_ ol 2 (—1)" m—l{r(k+pl)(l-u—pl)n} . m{—n,k—n,k—nﬂ,...,x-n+(m—1)l_ }

n! pl;[o (p+pl)L-2—pl), p-n s pen+pen+(m=1) 1

.o y,t
0,N+m,ml,n1,...,m ,nr[ 1

N . r
Pi+m ,Qi+m,ri R, U11

Ynt

G,l,...,]),

. \Y/
O,N+1,m1, nl,...,mr,nr 1
11 Yy

6N
“Np41,Q4L R, U ) E O ]

*

W*=(-r+0,1,....0), (-2 +5-1,1,....0,..(~ A +o—-(m-1)1,1,...,D,*

Z* =(cp+o, L hcn—o-11. 3 A-p—o—(m-I1,..,*
(32)

4. Special Cases for Multiplication Formulae

7, =1 andR =1,in equation (31) and (32) respectively then Aleph (X ) function reduce to H function
3]

(i) Multiplication Formula 1.

_ § (—1)" m=1r(x+pl) - —n,k,k+l,...,k+(m—1jl_t

. y
O,N+1,m1,nl,...;mr,nr 1
p

x H ..
P+1,Q+1,P1,Q1, - ,Pp ,Q

Yn
X*=(1-r+0,1,...,1,0-r+0-1,1,...0,... -2+ —(m-1),1,...,D,*

Y*=(1-p+0,1,....00-p-0-11,...9...0-p—o—(m-D),1,...,D,*

W*
Z*

(33)
(if) Multiplication Formula 2.

r

O,N+m,m_,n,;....m_,n ylt
Hpim Qm:P Q... P O
1 b 1! 1!"'! p1 p

ynt
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_o1 (—)"mA T(xr+pl)AL-pn—pl), —N, AN, A-n+ . A-n+Hm-1)1
- néo n!' p=0| T(u+pl)@-Ar—pl), | ML ™ p-n, p-n+.op-n+(m-1)1

Y1

O,N-+L,m,,n 5...mn gc+n,1,...,1),**

x H ..
P+1,Q+1,P1,Q1, .. ,Pp ,Qp

T

Yn
W= (=r+0,1,...0), (-2 +0-11,......(~A+o—(m-1)I,1,...,9,*
z* =(—p+0,1,...,D,(—u—c5—I,l,...,]),...,(l—p—cs—(m—1)|,1,...,]),*
(34)
References

[1] F.Y. Ayant, An integral associated with the Aleph-functions of several variables. International
Journal of Mathematics Trends and Technology (IJMTT), 31(3) (2016):142-154.

[2] S. Bhatt and R.K. Raina, A new class of analytic Functions involving certain fractional derivative
operations, Acta Math Univ. Comenianae, LXVIII, 1(1999): 179-193.

[3] S. Bhatter and S. Shekhawat, A study of generalized fractional derivative operator involving
multivariable H-function and general class of multivariable polynomials, Journal of the applied
Mathematics, Statistics and Informatics (JAMSI), 7 (2011):1-15.

[4] S. Bhatter and S. Shekhawat, Certain multiplication formulae for multivariable H function, J.
Rajasthan Acad. Phy. Sci. 8(2) (2009): 211-218.

[5] A.P. Dube, Certain multiplication formulae for Kampe de Feriet Functions, Indian J. Pure Appl.
Math. 5(7) (1974):682-689.

[6] S.P. Goyal and S. Saxena, Fractional derivative operators and multiplication formulas, Proc. Nat.
Acad Sci. India, 65(A) (1995): 95-103.

[7] K.S. Miller and B.Ross, An introduction to fractional calculus and fractional differential equations,
John Wiley & Sons, New York, (1993).

[8] A.P. Mishra, On a fractional differential operator, Ganita, 26(2) (1975): 1-18.

[9] K.B.Oldham and J.Spanier, The Fractional Calculus, Academic Press, New York (1975).

[10] M.Saigo,A Remark on integral operators involving the Gauss Hypergeometric Function, Math. Rep.
Kyushu Univ. 11 (1978): 135-143.

[11] C.K. Sharma and S.S. Ahmad, On the multivariable I-function. Actaciencia Indica Math, 20(2)
(1994):113- 116.

[12] H.M., Srivastava, A Contour Integral Involving Fox’s H function, Indian J. Math, 14(1972): 1-6.

Copyright © 2017 by Modern Scientific Press Company, Florida, USA



Int. J. Modern Math. Sci.2017, 15(3): 291-310 310

[13] H.S.P. Srivastava, On Jacobi Polynomials of Several Variables, Int. Trans. Sp. Funct. 10(1) (2000):
61-70.

[14]H.S.P. Srivastava, Multivariable Bessel Polynomials, Proc. of 3" Annual Conf. (SSFA),
(2000):163-173.

[15] H.M. Srivastava and M. Garg, Some Integral Involving a general Class of Polynomials and the
Multivariable H function, Rev. Romaine Phys. 32(1987):685-692.

[16] H.M. Srivastava and H.L. Manocha, A Treaties on generalizing functions, Ellis Horwood Ltd.,
Chichester, John Wiley and Sons, New York, (1984).

[17] B. Sudland,B. Baumann and T.F. Nonnenmacher , Fractional drift less, Fokker-Planck Equation
with power law disunion coefficient in V.G. Ganga, E.W. Mayr, W.G. Varozhtsov, editors
Computer Algebra in Scientic computing (CASCKonstanz2001) Springer, Berlin, (2001): 513-525.

[18] B. Sudland, B. Baumann and T. F. Nonnenmacher, Open problem: who knows about the Aleph-
functions? Fract. Calc. Appl. Anal., 1(4) (1998): 401-402.

Copyright © 2017 by Modern Scientific Press Company, Florida, USA



