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ABSTRACT: The aim of the present paper is to establish new integrals involving generalized multivariable Mittag-Leffler

. 1 'I 1 'q i . . - - - . apn -
function EZ;; ﬂj p; (Z) associated with a general class of polynomials. The integral obtained is unified in nature and act

as key formula from which we can obtain as their special cases, integral formulae concerning a large number of simpler
special functions and polynomials. For the sake of illustration, we record here three corollaries as special cases of our main
formula which are also new and of interest by themselves. The findings of the present results are basic in nature and are
likely to find useful applications in several fields

I. INTRODUCTION

The Swedish mathematician Gosta Mittag- Leffler [3] in 1903, introduced the function E, (z) defined as

Ep(z)=§% {p,2eC;Re(p) >0} (11)

where T'(z) is the familiar Gamma function.The Mittag- Leffler function (1.1) reduces immediately to the exponential
function ¢’ = E,(z) when a=1. Mittag- Leffler function naturally occurs as the solution of fractional order differential

equation or fractional order integral equations.

During the last century and due to its involvement in the problems of physics,engineering, and applied sciences, many
authors defined and studied in their research papers different generalizations of Mittag-leffler type function,namely E , ; (z)

as Wiman[10] function, EZ 5 (z) stated by Prabhakar [4] , Egjz (z) defined and studied by Shukla and Prajapati [6] ,and

E;j'ﬁ’,,pq (z) investigated by Salim and Faraj[5].

The multivariate analogue of generalized Mittag-Leffler function EZ 5 (z) is setup and studied by Saxena et al. [1] in the

following form

EX (2= EZ2 ) (2, 2)

pPj.B = (pLrPm), B
3 i (yl)rl """ Q/m)rm (Zl)rl....(Zm)rm
= 2 m ...
My =0 F(ﬂ+ pjrj) 1 m (1.2)
j=1
where

B.pj.7j €Cand Re(p;)>0; j=012,...m.
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A further generalization of multivariate analogue of generalized Mittag-Leffler function E;:'ﬁ',f’q (z) was also
mentioned,Saxena et al.[1]in terms of the following multiple series:

Gt oo s Yl (@) )
(pl,....,pm)’ﬁ SRR m) = — : I
=0 T(B+Y oy et (13)
-1
where

B.pj.7;; eCand {Re(p;),Re(1;))>0; j=012,...m.

Recently Meena et al [2] introduced a multivariable generalization of Mittag- Leffler function as

. ® (71) pypq eeeee 0m) ry 'm
S Y e | (@) " ) (1.4)
e e rm:O F(ﬁ"'zp,n) (l)qlrl ......... K'n)le’m
j=1
where
B.pj.7iljeC; 1Q]i<nm{R8(ﬂ),RE(p,-),Re(yj), Re(l;)}>0
and p;,q;>0; p; <qj+Re(p;); j=012,..m. (15)

Equation (1.4 ) is just a multivariable generalized formula of Mittag-Leffler function ; its various properties including
differentiation,Laplace ,Beta, and Mellin transforms,and generalized hypergeometric series form and its relationship with

other type of special functions were investigated and established by Meena etal.

General class of polynomial S\l,‘] [X] introduced by Srivastava [7] is defined as:

v
[U}(_V)UR A r xF

SU[x]= SR VR X
v [ 2Ry (16)

Where U is an arbitrary positive integer,the cofficient A/ R are arbitrary constants,real or complex and (a),, denotes the

Pochhammer symbol defined by

(a)n:F(a+n): 1 ifn=0

r'(a) {a(a+1) ....... a+n-1) Vvne{l23..}

Ifx=0 Ay g=1 .then S\L,J [x] reduces to unity.

If we take U=2, A R:(—1)R in (1.6) the General class of polynomial is reduced to Hermite Polynomial [9, p.106,
Eq(5.54)].
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24/ X
1L.7)
v
H (X):M (D" (20" *F I +1)
VT S T(R+DM(V - 2R +1) w9

If we take U=1, A/ R= F(R(V “Dr in (1.6) the General class of polynomial is reduced to Bateman Polynomials [8,

+)I'(R+1)
p.183, Eq.(42 );1,pp.574 &575]

sV [X]-> 2y (x)

(1.9)
-V,V+1;
Zy(X)=,F X
v( ):2 2[1 1 - J
(1.10)
V+a 1 . L .
If we take U=1, A/ R= in (1.6) the General class of polynomial is reduced to Laguerre Polynomials [9,

p.101, Eq.(5.1.6 )]

st > (1)
(1.11)

« LV+a) (V)g  (0F
(@) (y) — R
L (X)_g)[ Y J(a+l)R [(R+1) W)

This paper is devoted for the study new integrals of generalized multivariable Mittag-Leffler function EZ} 'ﬁ‘qplj (z) defined

in (1.4) associated with a general class of polynomials.
I1. RESULT REQUIRED
In this section, we establish an integral formula involving the multivariable generalized Mittag-Leffler function
E;j'ﬁ‘qul (z) defined in (1.4), which is required to establish main result
Theorem 1
If pj,7j1j, 4,0 €C; min{Re(p;), Re(y;), Re(l;),Re(0)} >0 and p;,q;>0;1;eN,(j=0L...m)
and A ¢ Zg, then

1
1 5-1p7j )P p ] 7ii,pj
rg_[u - B I U 2™ fdu = EL LT A

0 (2.1)

ISSN: 2231-5373 http://www.ijmttjournal.org Page 17




International Journal of Mathematics Trends and Technology (IIMTT) — Volume 65 Issue 6 - June 2019

Proof:

1
i_[u“ (1—u)? L7 Pl [zlupl, ...... z,u’m ]du:

i
Léy Py AAj
m
1 YL
_ L furtaepet S oy Omdpmrm (2) L. ) ™ ()~ d
_r(d)_l'u ( U) z p (I) Kn) u
0 | PP rm=0 F(ﬂ"‘zp]rj) 1)qqrqseeeee amrm
i1

m
1 A+ ijrjfl

> (71)[311'1 """ (Vm)pmrm (Zl)rl....(Zm)rm u j=1 (1—u)5‘1du

SELEE o
F(5) MLl =0 F(i"'ipjrj) (Il)qlrl """"" (n)qmrm 0
j=1

_ 1 i (71)plr1----r;16/m)pmrm (z) L) ™ B(5,/1+§:pj 0
1—‘(5) TR g =0 F(ﬂv+zp]rj) (Il)qlrl """"" Kn)qmrm j=1
j=1

This complete the proof of Theorem 1
I11. MAIN RESULT

Theorem?2
If pj,7j1;, 4,0 €C; min{Re(p;), Re(y;), Re(l;), Re(6)} >0 and p;,q;>0;l; €N, (j=01,...m)
and A ¢ Zy, then

1

1 _ _ i
1“_5.[ui H-u) T sptoya-u)] sy2 [0, (1) EZ},/I,qu J[zlupl, ...... Z,u”m ]du
0

=F(5+R1+R2) U1 V1,01.Rq 7jj.pj [1

. | Z
F(E) Us V2,02,Rp pl,i+5+R1+R2,qJ

where

o i)
Uq Rl (1o R
Ui V1,01.R [Ul (_Vl)Ul Rt A\/]_,R]_ 01 12 (_VZ)UZ Ro p\/z,RZ ) 2

UsVo,00,Ry — ) F(R1+]_) Rp=0 F(RZ +1)

Proof:
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1

1 _ _
F_éjlﬂ H-u)’t st oy (- w)] 2 [o, - u)] ZJ AJqT‘[zlupl, ...... zmu”m]du
0
M [
_ 1 Jl‘ull(l Ny (Mugry A ey o (1~ U) V20 (-V2)u,ry Avy Ry 0,2 (1~ U)
oy R0 I'(R +1) Ry =0 I'(R,+1)
. ’I. .
Eg} ,4,14?1 [zlupl, ...... Zulm ]du

s pat 3
R 119 R
1 |:Ul (_Vl)U]_ Ry p\/]_,Rl 01 tlu2 (_VZ)UZ Ry A\/z,Rz ) 2

ro RlZ:“O 'R +1) Ry =0 I'(R,+1)
1
A-1 S§+R1+Ro-1 =7jlj pj[ ]
Iu (L—u)orrr2 EleqJ Zut,...... Zou”™ |du
0
U1 Vi,01.R 17 li.p
_AV1VonR Lo S+Ri+Rp-1 p7jlj. j[ Jul Pm]
= Uz,Vz,Gz,szrg u""(@1-u) Epj,/l,qj Zut,.....zuf™ | du

Using Theorem 1in above equation,we get

F(5+R1+R2) Ui V1.01.Ry ;/J i Pj [Z 7 ]
F(5) U2.V2.02,R2 ~pj.A+6+R1+R2, qj Laeeeees m

IV. SPECIAL CASES

41 OnsettingU; =U,=2, A =(-)™and Ay Ry = (-1)R2; the Hermite polynomial in equations (3.1),

we get the following result:

Corollary (4.1)

i Vo, sV, V2
012 02 2 F a4 e 1 1
u"@d-u) 2 2 H H x
J " 2oy t-u) | 2| 2o, (—u)

7i p,[ s Pm]
Ep]/lq LUt Znuo™ |du

_TF(6+R+Ry) \3 1 £7ijp;
F(5) 120-2 2 HVl \/; 2\/— pJ A+8+R1 +Ry, aj [le ...... Zm]

(4.1)
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(Vl + 1)R1 d A, (Vz l)Rz
(TR, +1)(TR, 1) N Nare = (TR, +1)(TR, +1)°
inequations (3.1) , the followingresult is obtained after a little simplification:

42 OnsettingU; =U,=1, A, g = ;the Bateman polynomial

Corollary (4.2

1

F5.|. ut Tt (1- u)512\,1[o-1(1 U)]sz[o'z(l u)] Zj/quTJ [Zlu”l, ...... zmupm]du
0 4.2

T'(0+R +R,) (4.2)

|
1-,(5) ZV]_ [01] ZVZ [O-Z]E;J ﬁ.JJrETRlJng aj [Z """ Zm]

. V,+a 1 Vi +a 1 .
43 OnsettingU; =U,=1, A, g :( 1 ](a ey and A, g, = [ lV jm;the Laguerre Polynomials
Rq 1 Rt

in equations (3.1),the followingresult is obtained after a little simplification:

Corollary (4.3

(3.7)

|
T(5) [51]40;2)[0 ]E;j zj+5p+JR1+R2 aj [Zl' ------ Zm]
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