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ABSTRACT

The object of this note is to evaluate an integral associated
with Bessel polynomials and the H-function of two variables and to
apply it in proving an expansion formula for the H-function of two
variables in series of product of the Bessel polynomials and a re-
lated H-function of two variables . The results obtained are of gen-
eral character and the integrals § series expansions associated with

the special functions of Mathematical Physics § Chemistry can be de-
rived as special cases.

RESUMEN

El objeto de este trabajo es evaluar una integral asociada con
polinomios de Bessel y la funcidn H- de dos variables , y aplicarla
para establecer una formula de expansidén para la funcidén H- de dos
variables en serie de productos de polinomios de Bessel y la funcidn
H- relacionada . Los resultados obtenidos son de caricter general y
algunas integrales y series asociadas con funciones especiales de
Matemdticas, Fisica y Quimica, pueden ser derivadas como casos espe-

ciales.
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1. INTRODUCTION

The Bessel Polynomials arise from the solution of the classical
wave equation in spherical coordinates, namely

2
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Krall and Frink [6] has defined these polynomials in terms of
the hypergeometric series in the form
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Certain properties of these polynomials have been studied by
Krall and Frink [6] , Agarwal [1] , Al-Salam [2] , Ragab [12], Hamza
[4,5] and Saxena and Hamza [15,16].

The H-function of two variables introduced by Munot and Kalla
[10], following the notation of Saxena [14] is defined and represen-
ted as follows:
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X, Y, are not zero and an empty product is interpreted as unity.

The contours L1 § L2 Tun from ~-{*« to +{« in & and n planes

respectively, with identations, if necessary to ensure that poles of
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The integral in (1.1) converges if
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This function has also been defined and studied independently
in a slightly variant forms by Pathak [11] , Verma [17] and Mittal §
Gupta [9], but in essence the function remains same.

In the present note we evaluate an integral associated with
Bessel polynomials the H-function of two variables & apply it in de-
riving an expansion formula for H-function of two variables.

2. TINTEGRAL

The formula to be proved here is
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(2.1) can be established on substituting the value of the H-function
of two variables in terms of the contour integral (1.1), interchang-
ing the order of integration , which is obviously justified in view
of the conditions stated with the result , evaluating the f{-integral
from Hamza's formula [4], namely
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and applying the definition (1.1).

3. AN EXPANSION FORMULA

The following series expansion will be developed here
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Y, are defined in (2.1).

Proof. Let
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The equation (3.2) 1is valid,
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bounded variation in the open interval (0,«), where w > 0.
Miltiplying both sides of (3.2) by ¢ exp(-2) ¥, (1,4;¢) and
integrating with respect to £ from 0 to ®, we see that
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On using (2.1) and the orthogonality property of the Bessel

polynomials given by Hamza [5], namely
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we observe that
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(3.1) now readily follows from (3.4).

4. SPECTIAL CASES

(i) If we set L = E = F = 0 and employ the identity [14,p.187],

ve find that
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under the same conditions as given with (3.1).

Since H-function is the most generalized special function, a
number of special cases of (3.1) can be easily derived on using the
tables of the particular cases of the H-function given in a recent
monograph by Mathai and Saxena [8].

(ii) Finally taking M=B=1,N=A=0,b =0, letting
x = (0 and Y; = Gj. = 1 for all 4,4§ and using the identity [14,p.187],
we obtain a result given recently by Saxena and Hamza [15].
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