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A NOTE ON DEFINITE INTEGRALS

INVOLVING THE DERIVATIVES

OF HYPERGEOMETRIC POLYNOMIALS

Nota (*) di JYOTI CHAUDHURI (a Calcutta)

Chatterjee [1] (1957) evaluated certain definite integrals
involving Legendre polynomials and Popov [2] (1959) gave an
alternative shorter proof of one of the results proved by Chat-
terjee and also gave a generalisation of one of the results of Chat-
terjee. The object of this present note is to evaluate certain

definite integrals involving derivatives of Jacobi polynomials and
Laguerre polynomials and the results obtained by the above two
authors can be easily obtained as particular cases from the results
given here.

1. - We shall first evaluate the integral

where Dp stands for ib;fI’ and P(a,B)n(x) (a &#x3E; - 1, P &#x3E; - 1"

denote Legendre polynomial and Jacobi polynomial respectively.
Taking as the first function and 

as the second function we integrate by parts and thus we obtain

(*) Pervenuta in redazione il 27 maggio 1961.
Indirizzo dell’A. : Scottish Church College, Calcutta (India).
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from the well-known formula

that

: . Now, by applying Leibnitz’s theorem for the nth derivative
of the product of two functions to 

and noting that the values of at x = 1 and x = - 1

as given by Carlitz (1954), can be written as

we get
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for in that case the integral
vanishes,
and

If in (1.1) we put a = ~ = 0, we get the result given by
Popov (1959). And if we put a = # = 0 &#x26; n = s = 1 so that
v = 0 and then changing p to 8 &#x26; I to n, (1.1 ) will reduce to the
result (4.1) of S. K. Chatterjee (1957).

2. - Next we shall evaluate 
°
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On integrating by parts we get

If n &#x3E; n1 + 11,2 + ... + 11,): - ml - M2 - ... 2013 ~ 2013 ~ then

all the integrals vanish. Then by applying (1) &#x26; (2), we get
from (2.1)

where

The result (5.3) of Chatterjee’s paper becomes a particular
case of this and is obtained by putting a = 0, m, = 1

(r = 1, 2 ... k) and nk = 1 (so that DP1(x) = 1).
the

part of the integrand of each integral, leaving P,~(x) aside, is a
polynomial of degree n 1 + n2 + ... + nk - m 1 - M2 - ... -

- Mt - 1, i - e. , n, and hence by the orthogonal property of
P"(x) we can evaluate them. So, in this case we have
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where

Putting a = ~B = 0 we get the corresponding result in Pn(x).
Similarly, if L,~,"~(x) denotes Laguerre polynomial, we get

~ is a polynomial of degree
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. Hence the first term of the right hand side

of (2.4) vanishes at infinity.
Now, we shall consider two cases:

For case 1, all the integrals on the right hand side of (2.4)
are zero. Hence

where

For, case 2, i.e., when n = n, + n2 + ... -f- ni - m1 - 
- 

... 
- the first integrals on the right hand side of (2.4) is

non-zero and all the other integrals vanish. Now, evaluating the
first integral by the orthogonal property of Laguerre polynomial,
we find

where

In conclui3ion, I offer my sincere thanks to Prof. B. N. Mu-

kherj ee for his kind help and guidance in preparation of this paper.
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