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1. Introduction

The usual generating relation involving one basic classical function may be called
linear or unilateral generating relation. By the term proper/bilateral generating
function we mean a function which can be expanded in the powers of w in the
following form

G(x, z, q, w) = Σ∞

n=0anfn(q;x)gn(q; z)w
n, (1.1)

where is arbitrary that is independent of x and z and and are two different basic
classical functions. In particular, when two basic classical functions are same that
is, we call the generating relation as bilinear relation.

Definition 1.1 By the term proper partial bilateral generating relation for two
basic classical polynomials, we mean the relation:

G(x, z, q, w) = Σ∞

n=0anw
np

(α)
m+n(q;x)q

(β)
m+n(q; z), (1.2)

where the coefficients are quite arbitrary and are any two basic classical polynomials
of order, and of parameters and respectively.
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2. Main Results

In this section, we will derive more general class of generating functions from a given
class of improper partial bilateral generating functions involving q-Gegenbauer and
q-Hermite polynomials.

Theorem 2.1. If there exist the following class of improper partial bilateral

generating functions for the q-Hermite and q-Gegenbauer polynomials by means of

the relation

G(x, z, q, w) = Σ∞

n=0anw
nHm+n(q;x)C

(α)
k+n(q; z) (2.1)

where an is arbitrary, then the following general class of generating functions hold:

expq(2wx−w2)(1−2vz+v2)−α−k/2G(x−w,
z − v

(1− 2vz + v2)1/2
, q,

wv

(1− 2vz + v2)1/2
)

= Σ∞

n,r,s=0anw
n+svn+r (k + n+ 1; q)r

s!r!
(Hm+n+s(q;x))(C

(α)
k+n+r(q; z)), (2.2)

where ‖2vz − v2| < 1, 0 < |q| < 1.

Proof. Using the definitions of the q-Hermite and q-Gegenbauer polynomials
(see [1]), multiplying both sides of (2.1) by ymtk and replacing w by wvyt, we get

ymtkG(x, z, q, wvyt) = Σ∞

n=0an(wv)
n(Hm+n(q;x)y

m+n)(C
(α)
k+n(q; z)t

k+n). (2.3)

Operators of one-parameter groups have been defined by Erdelyi et al [2] and
McBride [3]. We extend the same technique to define the following operators

E1 =2xy − yBq,x, (2.4)

E2 =(z2 − 1)tBq,z + zt2Bq,t + (2α+ k)zt,

where Bq,x is the basic differential operator given by [1], with

E1(Hm+n(q;x)y
m+n) =Hm+n+1(q;x)y

m+n+1, (2.5)

E2(C
(α)
k+n(q; z)t

k+n) =[k + n+ 1; q]C
(α)
k+n+1(q; z)t

k+n+1,

The actions of one-parameter subgroups expq(wE1) and expq(vE2) on f(x, y, q)
and f(z, t, q), respectively are given similarly to [4]:

expq(wE1)(f(x, y, q)) =expq(2wx− w2y2)(f(x− wy, y, q)),

expq(wE2)(f(z, t, q)) =expq(1− 2vzt+ v2t2)−α (2.6)

× (f(
z − vt

(1− 2vzt+ v2t2)1/2
,

t

(1− 2vzt + v2t2)1/2
, q)),

where ‖2vzt − v2t2| < 1.In
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Now, on operating both sides of (2.3) by expq(wE1)expq(vE2) and as a result of
it, the relation(2.3) becomes

expq(2wxy − w2y2)(1− 2vzt+ v2t2)−αym(
t

(1 − 2vzt+ v2t2)1/2
)k

G(x− wy,
z − vt

(1− 2vzt + v2t2)1/2
, q,

wvyt

(1− 2vzt+ v2t2)1/2
)

= Σ∞

n,r,s=0anw
n+svn+r (k + n+ 1; q)r

s!r!
(Hm+n+s(q;x)y

m+n+s)(C
(α)
k+n+r(q; z)t

k+n+r).

(2.7)

Putting y = t = 1 in the above equation, we get

expq(2wx−w2)(1−2vz+v2)−α−k/2G(x−w,
z − v

(1− 2vz + v2)1/2
, q,

wv

(1− 2vz + v2)1/2
)

= Σ∞

n,r,s=0anw
n+svn+r (k + n+ 1; q)r

s!r!
(Hm+n+s(q;x))(C

(α)
k+n+r(q; z)), (2.8)

where G(x, z, q, w) is given by (2.1).
It may be of interest to point out that for, the above theorem become nice

general class of generating functions from the given class of proper partial bilateral
generating functions, which need not be derived independently. We state that result
in the form of the following theorem:

Theorem 2.2. If there exist the following class of proper partial bilateral gen-

erating functions for the q-Hermite and q-Laguerre polynomials by means of the

relation

G(x, z, q, w) = Σ∞

n=0anw
nHm+n(q;x)C

(α)
m+n(q; z), (2.9)

where an is arbitrary, then the following general class of generating functions hold:

expq(2wx−w2)(1−2vz+v2)−α−m/2G(x−w,
z − v

(1− 2vz + v2)1/2
, q,

wv

(1− 2vz + v2)1/2
)

= Σ∞

n,r,s=0anw
n+svn+r (m+ n+ 1; q)r

s!r!
(Hm+n+s(q;x))(C

(α)
m+n+r(q; z)), (2.10)

where ‖2vz − v2| < 1, 0 < |q| < 1.

If we take limit in Theorems 2.1 and 2.2, we get the generating relations, see [5].
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