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Products of Several Jacobi or Laguerre Polynomials.

BRUNO GABUTTI (¥)

SumMARY - New product formulas of several Laguerre or Jacobi polynomials
are established.

SuNTO - Vengono determinate due formule coinvolgenti il prodotto di piu
polinomi di Laguerre o di Jacobi.

1. The main result.

Product formulas of classical polynomials have been considered in
several papers, [2], [3], [4]. A sample about the main results is given
in[1]. The following product of Jacobi polynomials is believed to be new
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(*) Indirizzo dell’A.: Istituto di Calcoli Numerici, Universitad di Torino.
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Here ,F, is the Kummer’s function [6, p. 64].
The explicit espression of the A{™mg coefficients is given by
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Here Ju(24/u,y;) are Bessel functions of order o;.
Other products of Laguerre polynomials can be found in [3].
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2. Proofs.

We consider.the product of two polynomials. The extension to the
cases n > 2 ig straightforward; we omit it.

The proof of (1) is based on a recent result about the Jacobi poly-
nomials, [5], and uses arguments of [4]. From theorem 2 of [5] it fol-
lows that the polynomials
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form an Appell set with respect to . We recall that a set of poly-
nomials {Q.(»)} is called Appell set if Q,,(#) = MQn_4(2), m = 0,1, ....

By using the explicit espression of Jacobi polynomials, [6, p. 94],
equation (6) can be written
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with
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where the coefficients [, ; satisfy (10) with F(t) = ,Fy(ote+ fo+ 1;

ao+ 1, ¢ot).
We now observe that
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By using this into (6) and by substituing the resulting equation
with o; 4+ ;11 replaced by — «; into (11), we see that the produect
formula (1), with » = 2, is readily established.

Moreover we have
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which proves equation (2) with » = 2, apart from an irrilevant replace-
ment of o; + f;+ 1 with —«,.

The proof of (5) is also based on theorem 2 of [5] and is similar to
the above one. We omit it.
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