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ON BILATERAL GEN&RATING FUNCTIONS OF MODIFIED 

LAGUERRE POLYNOMIALS FROM l"'rlE LIE GROUP 

Abstract : 

VIEW POINT 

By 

B.K. SEN 

and 

A.K. CHONGDAR 

In this note a theorem in connection 
with bilateral gene rating functions of modified 

Laguerre polynomials has been established by grour­

theoretic method. Sorne special case as well as 

applications are also given here. 
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l. Introduction 

The modi fied Laguerre polynornials as defined by G.K. Goyal 

[1] is 
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In this paper we have derived sorne bilatera.l generating 

functions of modified Laguerre polynomials from Lie group view 

point. The main result of this note is given below : 

Theorem If 

( 1.2) 

then 

(1.3) 

where 

( 1.4) 

G(x,w) 

m-1 

m 
¿ 

n=o 

n 
a L (x) w 

n a,b,m,n 

(l+bt) exp(-axt) G(x(l+bt), ty) 
ex> n 
n~o t ªn (x,y) 

n 
= ¿ 

k=o 

X 

(k+l )n-k 

(n-k) J 

L , (x) y 
a, b, m- ( n- ,e) ,n 

k 

The importance of the above tl1eorem lies on the fact that 

when one knows a generating relation of the form (1.2), the corres­

ponding bilat~ral generating relation can at once be written down 

fro;n (1.3). Tlius one can [et a la::-ge nuol)er of ¡;ener<:.'::in[ relations 

from (1.3) by attributing d2. ·-ferent values to 3!1 in (1.2). 

We now proceed to prove the above rrentioned theorern 

2. Proof of tbe Theorem 

Let us first consider the following linear partial differen­

tial ope rator [2] 
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R 
-1 o 'O -1 

bxy z -- + zb -- - y z (a.x+b ) 
'Ox 'Cy 

such that 

( ( Ym 2 n) R L x) 
a,b,m,n (n+l) L b l +l(x) a , ,m- ,n 

m-1. n+l 
y z 

Th e extended fo~m of t he ~ roup, ~ ener a ted by R is 

wR 
e f ( x ,y, z) 

where 

j 

bwz - l 
(l + -- ) 

y 

bwz 
(l + -- ) 

y 

we now consider the formula 

( 2 .1) G(x,w) 
(X) 

¿ 
n=o 

axwz 
exp( - --- ) 

y 
f(xj, yj , z) 

Now, r eplacing w by wz on both sides of (2.1), we get, 

G(x,wz) 
m n n 
¿ ªn L (x ) w z 

n=o a , b ,m,'1 

Now , multi plying both sides by 
m 

y ~~d then operatin ~ on bo t h 

si des by 
wR 

e , we ge t, 

n rn zJ ªn L ( x) w y a,b,m,n 
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Now, the left hand side of (2.2) is 

(2.3) 

and the 

(2.4) 

= 

bwz m-1 
(l + -y-) 

ri¡;ht hand sic e of 

CD CD 
k+n 

w 

axwz m 
exp(- -y-) y 

(2.2) is 

k 
¿; ¿; a - R (L (x) 

n=o k=o n k1 a,b,m,n 

CD (l) 
n+k 

bwz 
G(x(l +-y-), zw) 

m zn) y 

m-k n+k w 
¿; ¿; a 

kf 
(n+l) L (x) y z 

n k a,b ,m-k,n+k n=o k=o . 

m CD CD 
(~) 

n+k (n+l)k n 
y ¿; ¿; a 

kJ 
L (x) y 

n=o k=o n y a,b,m-k,n+k 

m CD n 
(~) 

n (n-k+l )k n-k 
y ¿; ¿; a L (x) y 

n=o k=o n-1~ y kl a,b ,m-k,n . 

m 00 zw n n (n-k+l )k n-k 
y ¿; (-) ¿; a 

n-k k! 
L (x) y 

n=o y 
k=o a,b,rn-k,n 

E4uating (2.3) and (2.4) we get, 

(2.5) 
bzw m-1 _axzw ) 

(l + -y-) exp(- y 
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where 

a ( x,y) 
n 

Finally, putting zw/y 

m-1 

n 
Z a 

k=o n-k 

t, we get, 

n-k 
L , ( x) y 

a ,b, m- .{,n 

m n 
(l-'-'.Jt) exp( -axt) G(x(l+bt), ty) Z t J (x,y) 

wher::J 

J (X ,y) 
n 

Special case : Putting 

(k+l) n-k 

(n-k)! 

a=b=l, 

n=o n 

k 
L , 1 (x) Y 

a , b , m- \ n- .{) , n 

rn = l +a , we ge t the fo 11 owi ng 

result on bilateral ¡;enerc.tin¡; rel'1tions involving Lilguerre 

polynomials [ 3 J 

Resul t If 

then 

Cl 

(D 

z 
n=o 

(a) n 
a L (x) w 

n n 

(l+t) exp(-xt) G(x(l+t) ,ty) 

where 

a (x,y) 
n 

(k+l )n-k 

(n-k)( 

which is found derived in [3J. 

153 

m n 
Z t a (x,y) 

n=o n 

a-(n-k) k 
L (x) y 

n 

©
 D

el
 d

oc
um

en
to

, d
e 

lo
s a

ut
or

es
. D

ig
ita

liz
ac

ió
n 

re
al

iz
ad

a 
po

r U
LP

G
C

. B
ib

lio
te

ca
 U

ni
ve

rs
ita

ria
, 2

01
7



3. Applications 

As applications of our theorem, we first conside r the 

following ge!1erating relation [4]: 

(3.1) 
(l) 

¿ 
n=o 

n 
L (x) w 
a,b,m,n 

= 
-m 

(1-bw) exp( -axw 
1-bw 

If we take a l in our theorem, then 
n 

G(x,w) 
-m -axw 

(1-bw) exp(---
1-bw 

so by applying our theorem we get, 

(3.2) 

where 

(3.3) 

.· 
m-1 

(l-bt) 
-:n r--axt(l+y)j 

(l-bty) exp = 
1-bty 

n (k+l)n-k 
¿ L (x) y 

k=o (n-k)f a,b ,m- (n-k) ,n 

k 

Ne.xt we conside::.- thc following gen~rating relatio!'l [4]: 

(l) 

¿ 
n=o 

n 
y = exp(by) 0F1 (-; m; -axy) 

If we take ªn = l/(m) 0 in·our theorem, then 
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G( X ,y) exp(by) F (-· m· -axy) o 1 ' ' 

So ~y ap plyin¿; our tll'=ore rn we get, 

(J . 4) 

where 

nr-1 
(1-bt) ezp(-t(ax-by)) 0F1 (-; m; -at:;..-y(l+bt)) 

co 
¿ 

n=o 

l 

n 
t a (x,y) 

h .· 
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