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1. Introduction

Recently Brown [1] gave two new classes of generating functions which
include the generating functions for the polynomials of Gegenbauer, Jacobi and
Laguerre. The aim of the paper is to give a new class of generating functions
which includes both sets of generating functions given by Brown and provides
a new class of generating functions for the polynomials of Gegenbauer, Jacobi
and Laguerre.

2. Preliminaries
First of all we will prove a formal series relation with the help of a combina-

torial identity, as a lemma.

LEMMA. Given a sequence ¢, (n = 0), define the new one
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where a, B, p and q are any complex numbers.

Proor. The proof is based on the identity [4, 16(b) p. 169]
5 op+g)fe+ ﬁ)[ x ] [ qox ]
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To obtain (2), simply recall (1) and write

> a(p +q,) x 122 apta)(ath x 1
Z wrh) g’"[mx)ﬂ] =5 .5 (d+ﬁn)(n—k>¢"[(1+x)"]
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Then, using (3) with « and p replaced by o + Bk and p + gk respectively, we arrive
at the desired result. From this lemma we get the lemma [1, §2] by taking p=1,
g=pleandp=1,q9=0.
3. Generating functions

Our new class of the generating functions follows readily from the above
lemma.

*THEOREM. Let

@ o0 = (* +B)>3( )(1+iki(ﬁ DAY

where the ¢, are arbitrary. Then
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©) v=(1+0v)%.
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PROOF. In the lemma let ¢, = c"x' and observe that y, becomes the poly-

nomial g,(x,c) defined by (4), and (5) becomes (2). This completes the proof of
the theorem.

Interesting special cases follow. With g = 1/2 in (5), we easily get genera-
ting functions [1,(7)] and [1,(8)] by taking p=1, g=1/2a and p=1, ¢g=0
respectively (from (6), with f = 1/2 we have v = k/2[t + /k* +4]).

From (5) we easily have

; o P+ qn) (1= g r—Brryren
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* I am grateful to the referee for suggesting the general form of this theorem.
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«| P @/, 1+ p/g,l +a+y (1-x} " qu
= ol+) [?3F2( 1 +alf, plg (55))* T
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where P™P(x) = ( * : n) .F, (_ i 114;_06;- ptnl ; X ) is Jacobi polynomial

and v—(1 + v)ft. In (7) if we take B = 1/2, we get
< (Z(p + qn) (x~n/2. y—n/2 n
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where u = é[t + /2 +4 ] In (8) if we put y = a we get the generating function

(8

for Gegenbauer polynomials. With § =1, p=1 and g = 1/ in (7) we get a
generating function of Feldheim [3].
For the modified Laguerre polynomials

" Y
Lf:”"’(x) =3 (a +(B+ 1)")( x)

we have k=0 n—k kb
o a( + n ot
L G T = a0
n= n

®

P of(1 + B),1+ plg _ v
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where v = (1 + v)?*'%. In (9) if we take p = 1, ¢ = (1 + f)/o we get the generating
function [2, (8)].
Using the particular form of the Jacobi polynomial [5, (15)], namely,

PEmA=n(y) = ("‘ “;ﬁ - 1) (1 ;x)nzpl(:no; :; Ti—x) ,

we easily get from (5)

a

(1 +a+9)(P+d0) a-ny=Ba) s
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(10)
= (A+a+pA+w =7!
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[ p (—(1+a+v)/ﬁ,1+p/q,—a —2W)
QA+a+p*? 1—-({+a+9)/B,plg 1-x

)

1401 -8w 1—x/ 7
where w = (1 — x)t(1 + w)?/2. By taking p = 1, ¢ = — B/(1 + a + y), we get the
generating function [5, (16)], which includes many particular cases as cited in
paper [5].

In the last we may remark that the main result of Srivastava [5, (9)] and its
generalization [5, (*)] are the direct consequence of the lemma [1, §2] which
have generalized in this paper.

1 am grateful to Dr S. Saran for the guidance in the preparation of the paper.
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