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SOJlIE GENERATING FUNCTIONS FOR A NEW CLASS OF POLYNOMIALS 

By A. N. Srivastava 

This is the continuation of the study of the p이ynomials A발 (x. Þ. 5) intro 
duced by the present author and Singh. These polynomials are defined by means 

Ih 
of following n'" differential formula 

A;a(x, p, s) =x-aexp(Pxr) aT; [ xgexp( -px’)).

wbere 

.T，프x.(s+xD). D즈d/dx. 

In the present paper we obtain a bilinear and a class of bilateral generating 

function for these polynomials. The bilateral generating function is then ex. 

tended in the form of mixed trilateral generating funct ion. Some particular 

cases have also been Doticed. 

1. Introduction 

In a recent paper [5J we have introduced a new class of polynomials by means 
of generalized Rodrigue’s formuJa 

(1.1) A~~. (x.P. s) =x - aexp( þx’ ) .T: (xaexp( - þx')). 

、~here

(1.2) .T,=x.(s+xD). D르d/dx. a and s being constants. The generalized 

polynomial set (1. 1) provides as a special case several classical polynomials and 
their recent generalizatioDS. 
For example 

(1.3) O. -1 
H/x)=( -1)" A~' -\x.1. 0) . 

where H .(x)' are Hermite polynomials [3J. 

( 1. 4) H;@,a ,p)=(-l)”AZ-1 (x， p. 이， 

where H;(x, a , p) are generalized Hermlte polynon때s due to Gould and Hopper 
[2J. 

(1 . 5) (a) ,.._,_ 1 
L” (x)=xrx A” (x, 1, 0) 
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(a) 
where L~U， (x) are generalized Laguerre polynomials. 

In [5) we obtained operational formulas and generating functions for these 
polynomials. In the present paper we establish a bilinear and a class of bilateral 

generating fun ction for these polynomials. The bilateral generating function is 

then extended in the form of mixed trilateral generating function. 

2. Bilinear generating function 

We write ( 1. 1) as 
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(2.1) 

(2. 2) 

Consider 

∞ (y)./" α Q , .. . 8 
11 . ... • A(.l. “ ( ,,)A:"(y) 

n=O (a + 1l. (ß+ U." , 
(y) ,t ” 

=ε /~上 , 、 r t:l..L 1 、 .. , x-aexp(pxr) aTs (xaexp(-pxr)) 
11 =0 

y-ßexp(pyχT;(lexp( - py') ). 

- _ R ∞ ( y )“ t’ 
=x-lAy-μexp {p(x' +y'))공강꾀g화ηtP ! 

· aT: (Xaexp( - px7)) aT? (yBexp( -py’)) 

, a , , 。。 r -1 ) l + j h ’+ j 
=x 장 "exp {p (x’ +y’ )) 끔;간7「y 

。
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∞
 점
 n ... (h Ifl a -•“ + Now making u똥 이 the res비t [5). .T~ ( x" ) =a"\ ""'"깅=-=--)1f ;ta+o1f where a is arbi 

we obtain 

∞ ( y).1” a 
싫 (a+ l).(β+ 0.'" A~'.(x)A~'.(y) .. 

trary. 

, 、 ; + J

=exp (p(x' + y') ) 감칸칸-， - (x'P)’(y’p)', 
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I a + ri+ s β+ ri+ s l 
(2.3) FI a ’ a ; it ~ 

1 a+1 , ß • 1 

Putting p=r = a=I , s=O in (2.3) we obtain a bilinear generating relation 

generalized Laguerre polynornials due to Chatterjea [IJ. 

3. Bilateral gener ating function 

In [5J we bave obtained tbe foJlowing generating relation, 

(3.1' 
∞ 

담 A텅m)(x) t" / n ’ 

=(1 -ax't) -( 쓴.!.) exp [þx' 11 - (1- ax't)-꺼 ] 
• A: ' (x( l-ax't) -1/, ) . 

105 

for 

Now we establish a biJateral generating function 

form of foJlowing tbeorem. 

for these polynornials in tbe 

THEOREM l. For tJze poly’wmials A~" (x) geJlerated by (3. 1) , σ 

(3.2) 

then 

(3.3) 

where 

(3.4) 

∞ 

F. [x,t] = ε K_A~:~_ (x)t" 
‘ ,.=0 ’ ‘ "T… 

∞ 

ξ。 An+m(x)샤 (y) t" 

=(1-axgt)-(a+s)/a exp [Pxr ll- (1-ah)-r/a} ] Fq[x(1-axat)-악 

(.If/'이 /m+’ ‘ -
u:ω= L::,K;( )y‘ 

J=V Vn + q’/ 

arzd q %'5 an arbitrary post'tive integer. K tI딪o are arbitrary COllstants. 

PROOF OF THE THEOREM. Substit uting for the polynomials u감 (y) from (3.4) 
in the left hand side of (3. 3) , we obtain 

∞ 

ε A~~a_(x)u~(y)t" 
ft=O " '--… ’ 

∞ • I II/ q] Im+시 ; 
=ε::;'A::_(x)t'. ε::;' KA Iy‘ 

n=u • ‘ J = U "'11'1 + '1υ 

∞ . _. ∞ {m + II+IO"、

= r:;. K ,1' t" ζ ! )A;,;,+m(x)t” 
=u n=v \m +qi I 
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=(l axat)-(a+s)/aexp [pxr{l-(l-axat)• /a) ) 

∞ •. 
·εK，A~;~_(x(1 - axat)← 'Ia) (yt

q
)'’ 

i=O ‘ ’‘ T … 
by using the generating rela tioo (3.1) . Now the theorem would foll。、，\， at once 

if we ioterpret this last expressioo by means of (3.2). 

P ARTICULAR CASES. 

( i) In vie、" of the relationship (1.4) , the rela tion (3.3) reduces to the form 

(3. 5) 융 H'_ ， _ (x , a , p)u _' (y) ln = ( -1) m(1 -t/ x)"exp [px' {l - (1 -t/ x)')] 
’/=0 " , m 

.F. [x( I- t/x ), yt'j, 

which seems to be a new result for Gould Hoppers' polynomials. 

(ii) Putting q= 1 and m=O in (3.3) and making use of the relation (1. 5), we 

obtain a bilateral generating relation lor Laguerre polynomials due to Singhal 

and Srivastava [4J. Similarly by assigning suitable values to the parameters in 

AZ.a(x) , 、.ve can obtain a number of bilateral generating relations for several 

c1ass 01 polynomials. 

4. Mixcd trilateral generating f unction 

We now establish extension of Theorem 1 in the form of mixed trilateral 

generating fu nction. 

THEOREM 2. For the polY1Wmials A~' "(x) gell8rat쩌 by (3.1), if 

∞ 

(4.0 Fq[x， y ， IJ =εF”A앓"，(x)g.(y)t' 

then 

(4.2) 울A.+m(x)객(y， z)t”=(l -axat) (a+S)/0exp Mxr {1-(haft)-r/al ] 
n=u 

·FqIx( l-axaI) -l/a, y,zfl 

where 

(4. 3) u! (y ， z)=웰 K패}'(Y)Z‘ 
and q is an arbitrary postìive itzteger. Kj =pO are arbitrary canstants. 

We omit the proof of this theorem as it would run exactly parallel to what 

we have outlined in the proof of Theorem 1. 
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As an appl ication of (4.2) by giving suitable values to the arbitrary coef 

ficients K n' \ve can obtain a large variety of mixed tr i1ateral generating func 

tions for several polynomials and their recent generalizations. 
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