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ON BILATERAL GENERATING FUNCTIONS OF MODIFIED
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Abstract : In this note a theorem in connection
with bilateral generating functions of modified
Laguerre polynomials has been established by group-
theoretic method. Some special case as well as

applications are also given here.
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l. Introduction

The modified Laguerre polynomials as defined by G.K. Goyal

[l] is

n

b (m) ax
S = m—_—tn onle s
(1.1) La,b,m,n(x) = lFl (-n3; m; T )
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In this paper we have derived some bilateral generating
functions of modified Laguerrs polynomials from Lie group view

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

Theorem : If

2 T L "
(1.2) G(x,w) = n>::O a ha’b,m’n(k) W,
then

o ®© n
(1.3) (1+bt) exp(-axt) G(x(l+bt),ty) = T t cn(X,}’)
n=o .
where
n (k+l)n...k

(1.4 (X =; > a

) o, »Y) oo 2k (1) |

k
L (x)y .

a,b,m (n-k),n
The importance of the above theorem lies on the fact that
when one knows a generating relation of the form (1.2), the corres-
ponding bilatesral generating relation can at once be written down
from (1.3). Thus one can get a large number of generziing ralations

from (1.3) by attributing di ferent values to a; in (1.2).
We now proceed to prove the above mentioned theorem :

2. Proof of the Theorem

Let us first consider the following lipear partial differen-
tial operator [2] e
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such that

R(L (x) y© 2™

X z
a,b,m,n x) ¥

(n+l) L

a,b,m-1,n+l

The extended form of the group, generated by R is

wR b -1
e f(x,y,2) = (1 + —

where

We now consider the formula :

(e 0]
(2.1) Gx,w) = I a; L

n
" (x) w
n=o

a,b,m,n
Now, replacing w by wz on both sides of (2.1), we get,

G(x,wz) = I a L () w z .

. . . m .
Now, multiplying both sides by ¥y and then operating on both

sides by eWH, we get,

(2-2) ewR [ym G(X,WZ)]

wR %) (x) n m ?]
= e a L X)W Yy 2z
n=o 1 "a,b,myn :
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Now, the left hand side of (2.2) is

bwz Bl z m bwz
(2.3) (L + ;’ ) exp(- aJ;,w“)y G(x(1+ 7 ), zw)

and the right hand sice of (2.2) is

k+n
2.4) Tz RS ( x) vz
2. a
n=o0 k=0 o k| La,b,m,n Y
©® wn+]r{ m-k n+k
_ X
nz=:o k>=30 =57 (n#l)y La,b,m—k,n+k( )y z i
m ® @ n+k  (n+l) n
=y =z = il il B | (X)) y
n=o k=g 0 y k| a,b,mk,n+k
m ®© n zw 0 (p-lkl)y n-k
= L X
y nEO kzo an"k y ) k'l a,b7m-k’n( ) y
m zw 0 N (n=k+l)y n-k
= = L (x
yuE (5 o o 0] ab,mx,nt ¥
Equating (2.2) and (2.4) we get,
b m-1 bzw
(2.5) (1 + ;"’ ) exp(- ——=22y G(x(L+ ), zw)
@ zw 1
= 2 (=) g (x,y)
n=o Yy n
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where

n (n-X+1)y n-x
X = e (x
o O57) kgo a . Py Ly h,mX,n 2 ¥

Finally, putting zw/y = t, we get,

m-1 ®© n
(1+0t) exp(-axt) G(x(l+bt),ty) = I t o (%X,¥)
n=o n
whera2
n (k+l) 1 k
n=-:<

X = e X .

Jn( ) Eo ay i) a,b,m—(n-k),n( )y

Special Case : Putting a=b=l, m = l+a, we get the following
result on bilateral generating relations involving Laguerre

polynomials [31 5

Result : If
@® (a) n
6(x¥) = 2 a L (X)w
n=o0 n n
then
a @ n
(L+t) exp(-xt) G(x(l+t),ty) = Z t o (x,y) ,
n=o n
where
n (k+]_)n_k a=-(n-k) k
o (xyy) = % a ———— L (x) vy
n "’ k=0 X (n=x)|] - B ’

which is found derived in [3] .
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3. Ap plications

As appnlications of our theorem, we first consider the

following generating relation [4] :

@© n s -axw .
.1 = 1-bw exp(~—)
@1 E oLy o = s em(gE

If we take a = 1 1in our theorem, then

-m

G( - b xp(— )
X,W) - (l‘ W) e p l-bw
So by applyving our theorem we get,
m-1 -m -axt(l+y) o p >
o2 -bt - —_— = %t o (x,y)
(3.2) . (1-bt) (1-bty) exp[ T-bty J = e
where §
n (k) k
P = _— (x)y
o ,(%:7) kfo (n-%)/ I‘a.,b,m—(n--k),n

Next we consider the following generating relation [4]2

© Del documento, de los autores. Di;

@ L. (x) n
(3.3) 3 -——%;;Eﬁ‘-—— y = exp(by) oF (-3 m; -axy)
n=o

If we take a, = 1,/(m)n in*our theorem, then
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G(x,y) = exp(by) of1 (-3 m; -axy)

So by applying our theorem we get,

(3.4) (l-bt)m.-l exp(-t(ax-by)) OFl (-3 my -atxy(l+bt))
@® n
) nEo k qn(X,y)
where
cil(i,y) ) kEo (i)k (1({1::):?-!}{ La,b,m-(n—k),n(x> yk
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