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Abstract

In this paper, we obtained a bilateral generating relation for a sequence
of function i.e. {Vn(a”g)(x;a,k,s)/n = 0,1,2,---} which is recently
introduced by Shukla and Prajapati [3] defined as (1.1) by applying
Srivastava’s Theorem [6], and its special cases have also been discussed.
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1 Introduction and Preliminaries

Recently, Shukla and Prajapati [3] introduced a sequence of function
(Vi (21 a,k, s)} defined as:

VD waks) = o Bum@ B Lom}] ()

where pg(x) is a polynomial in z of degree k and the differential operator

0 =x2%(s+aD), D= @ and s being constants.
x

E,(z) is Mittag-Leffler function [1] defined as:

E(s) = ZL (1.2)

“—~ I'(an +1)

where z is a complex variable and I'(s) is a gamma function, a > 0.
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This sequence of function (1.1) incorporates several polynomial systems.
A general class of polynomials G (x,r,p, k) defined by Shukla and Pra-
japati [4] as:

1
GSX’B) (ZL’, r,p, k) — m g B—kn Ea(pxr)‘gn [lﬂEa(—pxr)] (13)

where E,(z)is Mittag-Leffler function which is defined as (1.2).

The polynomials G%a’ﬁ ) (x,r,p, k) provide an elegant unification of the var-
ious known generalizations of the classical Hermite, Laguerre and Konhauser
polynomials. This is easy to prove following relation by using (1.1) and (1.3)
as:

Gz pka) = 27"V (z:a,k,0) (when py(x) = pz¥).  (1.4)

Shukla and Prajapati [3] have also proved following linear generating rela-
tion:

> ( ) ) VD (@sak, )" = (1—azt) ()

n

n=0

y Eof{pi(z)} @A [ (1 — axt)-1o g k. s
Eopr{z(1 — azat)=1/a}] Va2 (1 t)" /" a,k, s} (1.5)

where m =0,1,2,---.

Srivastava [6] introduced a general method of obtaining bilinear, bilateral
or mixed multilateral generating relations for all function S*(x) satisfying

D AaSi @)t = (@ ){g(e, )} S (h(z, 1)) (1.6)

where v is an arbitrary complex number. He has also proved Theorem 3, in
which he showed nicely how these two general theorems are applicable to derive
a large variety of bilinear, bilateral or mixed multilateral generating relations
of several variables.

Theorem 2 (Srivastava [6]):

(e 9]

If FPllaiy, - ysit] = Z CrY Sy () Qupn (Y1, -yt (1.7)

n=0
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and the functions S} (z) defined by (1.6), where CL" # 0, p and v are ar-
bitrary complex numbers, p and ¢ are positive integers, Q,(y1,---,ys) is a
non-vanishing function of s variables i.e. y1,---,ys, s > 1. Then

> S (@) WEE (1, oy )

= £l ) Fp G v o s)] a)

g(z,1)

n,q,v

where WPH (y, -+ ys; ) is a polynomial of degree [Q} in z, which is defined
q

as:

]
Wﬁgy(yla"' )y Ysy © ZAerqk n—qk C]/:’V Q;Hrpk(yla"' 7ys>zk' (19>

Special case: For s = 1, the bilateral generating relations (1.8) can be
written as:

Z %ol (s )" = (@, ) {g(x, 1)} Gé’iﬁ[h(f’f’t%y?z{ (;,t)}q]

g
(1.10)
where
(5]
VPR W2) = D Al nean CF Opipi(y) 2" (1.11)
k=0
and
Grblryit] = > ChY S5 (@) O ()t (1.12)
n=0

Ch¥ #0, ©,(y) # 0 is an arbitrary function of y, p and ¢ are positive integers,
1 and v are arbitrary complex numbers.

Konhauser polynomials of second kind (Srivastava [7]):

It is denoted by the symbol Z2%(x; k) and defined as,

Zitiky = PO Sy ( " ) Y (1.13)
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where £ is a positive integer.

LB (x) Polynomials (Prabhakar and Suman [2]): It is defined as:

n

B ~ Tlan+p+1) (—n)p ¥
L) = ol kzo T(ak + 0+ 1) k! (1.14)

Re(f) > —1 and « is any complex number with Re(a) > 0.

The following relations are also established by Prabhakar and Suman [2]

LY (a) = Z(x:1) = L(a). (1.15)

2 Main Result

On comparing (1.5) with (1.6) and replacing v by m (a non-negative integer),
we get

A = ("I )0 St = VED@iaks) glot) = 1

Sk (h(z,t)) = V(@ (z(1 - az®t)"V% a, k,s),

(2) Eo{pr(z)}
Eope{x(1 — axot)—1/a}]

and applying Theorem 2 (Srivastava [6]) yields bilateral generating relation

[ (z,t) = (1—az*)”

for the sequence of function VTSO"B ) (x;a,k,s) which is given as: For s > 1

B+s

ZVéifl)(x;a, ky s)WEE (Y1, ys; 21" = (1_5155%)_( +)

n=0

Eo{pi(a)} .
FPofa(l — ) Vg, sty (21
. Eopr{z(1 — axet)=1/ae}] q7m{x( az"t) 1 U1, ,Ys; 217} (2.1)

where

(7]
qu’{;y(yl? “ e 7y8; Z) = Z A;:’L-'rqj, Tl—q] A] Qm—i—p](yl; . e 7y5)2]
=0

H

n+m .
- ( n—qj ) Aj Qi (Y1, Ys) 2 (2.2)
j=0

<3
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and
F(i;lrl;[xayh 795; ZA Vrfgl—/g'r)L ZL' ; a, k,S) Qu+pn(y17"' 7y8)tn (23>

where A,, # 0, p is an arbitrary complex number, p and ¢ are positive integers.

3 Applications

(i) If s =1, then bilateral generating relation (2.1) reduces to,

ZVéiﬁ)(x;a, k,s)Wht (y; 2)t" = (1—ax“t)*(ﬁjs)
n=0
Eofpr(z)} .
GPP {(1 — axt) ™V y; 2t 3.1
- Eu[pp{x(1 — axet)=1/e}] am{@(L — az®t)= %y, 247} (3.1)
where
B |
ZAW‘HIJ n—aqj A Ormp;(y)7’
(7] - |
- - ( n—qj )Aj Ormtp;(y)7’ (3.2)
7=0
and
G2t [ 3 1] ZA VAl (@30, k, 5) © o ()t (3.3)

where A, # 0, ©,(y) # 0 is an arbitrary functions of y, p is an arbitrary
complex number, p and q are positive integers.

3 : (—1)" :
Ch =0,g=1,9Q ey =1, A, = ——— 2.1
(H) 0os1Ing m » 4 ) u(yla Y ) F(vn + 5 + 1) m ( )
and using (1.14), we get following new bilateral generating relation for

the sequence of function AN (r;a,k,s) as



388 A. K. Shukla and J. C. Prajapati

ZVn(aﬁ xr;a,k S)ngﬁo(yh... Y 2)ET = (1_axat),(ﬁ:s)
n=0
Eo{pr(z)} )
(el P 1 — at 1/a. ey ot 3.4
E,[pe{z(1 — azaet)-1/a}] " 10 {(1 — ax"t) Y1, ,Ys; 2t} (3.4)
where

& n
Ws:ﬁO(ylv"'aysv ZA]njAzj = Z(n_j)AZj
j=0

- ZO ( " ) ((izj = LLZ’é(z) (3.5)

r J ) (yn+d+1) F(yn+64+1)

and

n

Fﬁ’él[% Y, 5 Yss Zt Z V(a & (xa a, k, S) 2" (36)

n=0

F7n+5+1)

hence (3.4) becomes

(,3) ( n. k L7,5 "= (1— ay ,(ﬁ:S)
S Fr Yk ) T = (1)
E, 1"
X {pe(2)} (1) Vn(o"ﬁ){x(l — axat)’l/“; a, k,s)}z"t".

Eolpi{z(1 — azot)/a} T(yn + 0 + 1)
(3.7)

Therefore, we arrived at the conclusion that (2.1), (3.1) and (3.7) are very
interesting bilateral generating relations and supposed to be new to the liter-
ature.
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