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Let us consider the generating function [2, p. 202}

S M ( Xt )
i L (x)yrr=1—0y"F, [k T+a ——e
M) %(Ha}n ()t =(1—1)"%F, (( | -
where LY (x) is a Laguerre polynomial defined as [2, p. 200]
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In (1) we replace ¢ by 7+ u, thus getting
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Comparng the coefficients of u™, we get
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where
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Putting A=1+o and using the relation [2, p. 23§]
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(3) reduces to

Xl

@ S (") pttg e T e ()

{4) in formula (9) of [2, p. 211}

Now, by means of (3), we shall obtain some generating functions for
Laguerre polynomials,

2.  The generating functions that we propose to prové are

x Ny @ @
L, L, 7
Uta (g, " OO

* M

(5) - ‘ o
= (1—t)* Z (M (xyt) %(Kwhn; l+a+n 14+8+m
Sonl (14 a), (14 By, \ 1—1
—xt :Jif_i
1—t’ 1—-1)
and
& nlm+m! ) ® I
—— T L2 () LY () Lnen ()
a0 (1 +a), (1+B)y
= g% (I —t)"1-v-m < (I + Vm+n (xyt )”
Sont (1+ @)y (14 B)p \1—1
©)
xq;z(1+y+m+n; T+oadn, 14+B+n, 1+v; — Xt , — o , — >,
1—1 11—t 1—t
where
L@, 88 n -3 5 S @menn ___ myn o,

m=0n=0p=0M! 1 p1(E)n (B")n (B,

First, we give below the proof of (5).
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Starting with the left-hand-side of (5) we have
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which completes the proof of (5).

In (5) if we divide 7 by X and let A->o00, it becomes
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With the help of the generating function for Jacobi polynomial [2, p. 251]
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we write (7) as
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Again, using the generating function [2, p. 201]

10 S @yt F (—; 14 —xt),
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it follows that
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from which we get
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Next, for proving (6) we replace in (7) ¢ by w and multiply both the sides
by w1 e % F, (—; 1+7; uz), so that
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Now integrating both the sides with respect to u with limits from 0
to o and using
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we arrive at
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We put A=1++vy+m and use the Kummer’s formula
Fr(e B x)=e* F(B—o; B —
Then using the definition (2), (12) leads to
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This proves (6).

For y=0, (13) reduces to
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Putting m=0, y=o and using the formula [1, p. 238]
by (s o, o x, Y) =€ o F (—; a5 xp),

(14) yields the well-known Hardy-Hille formula
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3. In this section we obtain some more formulae involving Laguerre poly-
nomials which are as follows:
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®)n L®

and E (v, B; & & ¥y, —xt)= i n (X)
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The Appell functions F,, F,, F; and their confluent forms @, ¥, E,
in (16), (17) and (18) are defined as [1, pp. 224—225]
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The proof of (16), (17) and (18) depends upon [3, p. 207]
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We give the proof of (16) only, while others can be proved likewise.
Thus we have
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Similarly for (17) and (18).
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4. Lastly, we are interested in proving the formulae which are
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For proving the relation (20), we consider the formula due to Carlitz [1]
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which on comparing the coefficients of ## yields
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We replace A and ¢ by l+u+m and 1+ p respectively and then we use
Kummer’s transformation. This combined with (2) yields
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Now, if we use the relation [2, p. 239]
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Next, for proving (21) we observe that
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In (25) we replace «; and B; + m by | + B, + mand 1 + B;, respectively,i=1,2,...,k,
use Kummer’s transformation. This with the help of (2) will lead us to

(148D, - (1 + B,
ml- - ~"sz!

LadGx1)- - - L, 1) =
k

R A
X gtl=xym e —xy z W;FA(N?Q;I“F{%I‘J}“‘HTI, [N I‘?‘Bk“}‘mk; I—}*{ix, seey l“%“@};);
n=0 HI

(26) Xis Xy v v s Xph



234 H. L. Manocha

Now, if we use the relation

FaoOg oy, ooy o Bl ooty B X150 - Xpn)
(l—X,— - —xp)* Fy (x; Bi—aty, s B

—X, — X )
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(26) assumes the form (21).
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