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SOME GENERATING FUNCTIONS

FOR ASSOCIATED LEGENDRE FUNCTIONS

G. K. DHAWAN *)

1. INTRODUCTION. This paper will present a couple of genera-
ting functions for associated Legendre Functions defined [1, p. 122] by

and

where the functions (x) and Q7 (x) are known as the Legendre
functions of the first and second kind, respectively.

IF) Indirizzo dell’A. : Maulana Azad College of Technology Bhopal - India.
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The generating functions developed are:

where

and with the restriction that in is not zero or positive or negative
integer

where

and

where

and with the restriction that m is not an integer.
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2. In this section we enlist some results for ready reference :

which is formula (9) in [1 ; p. 224]

which is formula (8) in [1 ; p. 238]

which is formula (22) in (1 ; p. 64]

which is formula (2) in ~2 ; p. 264]

which is result (8) in [4].

3. PROOF OF (1.3). In the proof, I shall use the expansion of

in terms of ~2013~ as [1, p. 132]
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Now

Multiplying both sides by tn and summing as indicated, we have

and using the result (2.1)
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The hypergeometric function of two arguments in (3.2) can be
represented as the product of two functions of unit argument.

Taking

i.e

where

and using the results (2.2), (2.3) and definition of ~’n (x) as (1.1) we get

Again
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Multiplying both sides by tn and summing as indicated, we have

and using the result (~.1 )

Proceeding as above and using resulte (2.2), (2.3) and (1.1) we get

Hence combining (3.3) and (3.5) we have

where is Legendre function in which degree and order

are equal.



66

4. PROOF OF (1.4). In the proof, I shall use the generating
function for Legendre polynomial as [3]

where

Putting

where

(4.1 ) becomes

with (2.4), the right-hand side of above becomes

which completes the proof of (1.4)
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5. PROOF OF (1.5) In the proof, I shall use a generating func-
tion for Jacobi Polynomial defined as [2; p. 262]

Putting p = - a and using (2.5), we get

Taking

where

(5.2) becomes

With (2.4), right-hand side of above becomes
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which proves (1.5).
I wish to express my sincere thanks to Dr. K. N. Srivastava

for his kind help and guidance during the preparation of this paper.

REFERENCE

1. ERDELYI. A. Et, Al; « Higher Trascendental Functions » Volume I, New York
1953.

2. ERDELYI A. Et, Al; « Higher Transcendental Functions » Volume III, New York
1953.

3. YADAO, G. M. « A generating function for associated Legendre Polynomial » Quar-
terly Journal of Mathematics (Oxford) (2) 13 (1962) Page 213-214.

4. BRAFMAN F; « A generating functions for associated Legendre Polynomial » Quar.
terly Journal of Mathematics (Oxford) Volume 8, No 30 (1957) Page 81-83-

Manoseritto pervenuto in redazione il 10 settembre 1966.


