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1. In a recent paper [1], the writer has defined the generalized Laguerre
polynomials TS (x, p) by the Rodrigues’ formula

(1.1) Tiw (%, p)— _xe erk D (xt e H),

where k is a natural number. This work of the writer generalizes both the
polynomials set of Palas [2] and the general Laguerre polynomials L( )(x)
In [1, p. 183] we notice the following operational representation for TS (%, p):

(1.2) T (x, )—— H (xD—pkx*+ a+j)- 1

which can be written in the form

(1.3) TS (x, p)———el”‘k H (S+a+j)e?™; (S==xD).

Now let us define the generalized Laguerre polynomials TS (x, p) by the ope-
rational representation (1.3). Using this definition we shall present operational

derivation of some results for Tt (x, p). For our purpose we require the
formula

(1.4) B f(x)=f(ax).

Also throughout this paper we shall suppose that expressions of the form
(1 +¢£)%+= can be formally expanded into an infinite series viz.,

® S+a
5y
rf;o n )
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2. First we note

T (x,p) 1"

X
I

® tn n
= z »Tel’xk H(8+oc+j)e—pxk
n=0 H: j=1

-] tn
= ert Zo ’n B+a+1),- e—px*
n—o n!

where (@),=afa+1)---(a+n—1)

= er (1—z)~@+atD. e—rxk
= (1 — l‘)"""‘1 epxk <__1__..>8 —pxk
- 1—z) ¢

x \k
~(35)

(1= tyet epek {i-a-nk),

= (1 _t)—ot—l epxk e

Thus we have
2.1 Z Tl(co,‘,) (x, pyt"=(1—1t)>! epxk{l_(l_t)—k}'
n=0

Next we observe

M

TS (x, p) 1

n=0

-

" " .
=2 _|epxk [T G+a—n+j)er
n=0 N: j=1

kel d+a
=e""k Z t"( * ) . e—pxk
n=0 n

=P (1 4 £)b+x. g
=(1 4 t)a epxk (1 + t)s e_pxk
=(1+ 1) er** g—pixu+n}¥

=(1+12) epx¥ (1-0+0"},

We have thus proved

2.2) > TE™ (x, p) 1" = (1 + 1)* epx* {1-0+05},

n=0
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Further we notice

 [m++n

Z k(m+n) (x, p)t"
0 n

m+n

X {m+n P X . x
= _ . ppx —px
Z( n )(m+n)!e ;[_I_l(8+a+])e ?

tm

<k n
LB tatnt 1)m1_11(3+oc+j)e'P"k
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" ep> (@
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-

= P Z 8+oc+n+1)m er ¥ T @)
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8
— (1 —yor—ter* (Tl—> e Thn 5 )
—t

iyt A ),

Thus we have the interesting result

> /m+n
E( n )Tl(co?m+n) (x, p) ™

m=0

2.3)
(1 tyset g (1mank) 72 (Z50),

Lastly we get

S (m+tn
S (")t e

n=

> [m+n t" P
= — P¥ — —px
’ZO( m )(m—i—n)'e JI:I(8+oc n+j)e
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X!
n ep n e—ka T;:;,), (x, )

Il
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s

= gl”‘k 1+ t)5+a e—ka Tl(:'z (x, p)

—(141)per™ g7 xd +0)¥ T (40,2

— (14 £y ™ (1ma0f} Tim (A0, 2)
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We have therefore

> (m+n _
570 e sy

(2.4)

— (1 +pp ™ (1-0s0%) Thm G (1+0, 7).

In conclusion we remark that (2.1) was obtained in [1, p. 186], but here we
have derived (2.1) in a way which is quite different from the usual method.
The technique of this paper has enabled us to derive not only (2.2), but also
two other 1nterest1ng formulas viz., (2.3) and (2.4) which we have deduced at
ease. Further it is interesting to note that in particular when k=p=1, the
formulas (2.1)—(2.4) reduce to the following corresponding formulas for the
general Laguerre polynomials:

@.5) 310 =y e

(2.6) 20 TE(x)t"=(1+ 1) e>*

@.7) S (") 1800 1ty i T (5
(2.8) éo(m;n) TSP (x) 17 = (1 + 1)% e=%t Top) GU+0);

TP (x) =T (x, 1) = LP (x).
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