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Abstract

Recently, Srivastava, Pathan and Kamarujjama established several results for generalised
Voigt functions which play an important role in several diverse fields of physics—such as
astrophysical spectroscopy and the theory of neutron reactions. In the present paper we
aim to generalise some partly bilateral and partly unilateral representations and generating
functions of Srivastava et al. by considering a specialised version of the Srivastava-Chen
definition of the unified Voigt functions. Several special cases of our main results are
mentioned briefly.

1. Introduction

Srivastava and Chen [2, p. 71, (41)] have provided unified presentations of the Voigt
functions K(x,y) and L(x, y) in the following form:
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where H [*y ] stands for the //-function of two variables (see, for example, [4, p. 82,
(6.1.1)]).

In this paper we aim to generalise the generating function part of the work of
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Srivastava et al. [5] by considering the following special case of (1):

v^''e"[x,y,z]=x' f\v->'-'>J("J""'I1-"': -ixty]dt, (2)
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where c,p,o,x,y,z,aj,Pj e R+,(i = l,2,...,p,j = 1,2 q); Re(r)) > - 1 ;

A = 1 + Xw=i Pi ~ £;=i aj > 0 m& p^q stands for the Fox-Wright function ([6]).
We shall require the following explicit representation for the generalised Voigt

function defined by (2):
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{c, p,o,x,y,z,oij,Pj & R+,i = \,...,p, j = \,...,q; Re(r?) > - 1 ; A > 0},
where F(2) is a special case of the Srivastava-Daoust function [3, p. 454] for r = 2.

The above result can be easily proved by following a method similar to that applied
by Srivastava et al. for obtaining explicit representations for their generalised Voigt
function [5, p. 55, (2.4)].

2. Partly bilateral and partly unilateral representations

We start with a known result due to Pathan and Yasmeen [1] in the following form:
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(where m* = max{0, — m}), replace s, t and x by s%c, t%c and x£c, respectively, and
then multiply both sides of (4) by

0).
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Applying the technique used by Srivastava et al. [5, p. 59, (3.5)] mutatis mutandis, we
easily arrive at the following result:
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- s - t + (xt)/s) > 0 .

Now separating the ^-series into its even and odd terms, we obtain
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Re(u> — s — f 4- (xt)/s) > 0, where F(3) is a special case of the Srivastava-Daoust
function [3, p. 454] for r - 3.

Obviously the result due to Srivastava et al. [5, p. 59, (3.6)] is contained in our
result (6) as a special case.

When s — t = x/2, (6) gives the partly bilateral and partly unilateral representation
of the generalised Voigt function defined by (2). Analogous representations for Voigt
functions and their various generalizations introduced in the literature from time to
time can be easily obtained from (6) by simply specializing the various parameters
therein.
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3. A set of generating functions

[4]

On expanding the left member of (6) and using the representation (3), we obtain,
using the notation w = w — s — t + xt/s,
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where a = {r\ + l) /c and p, c, u, v, w, or,, fa 6 R+, i = 1 , . . . , p, j = \,... ,q\
Re a > 0; A > 0; Re w > 0.

For p = c = 2 and a, = /*,- = 1 (i = 1 , . . . , p, j = 1 , . . . , q) (7) takes the
following form:

fl-OM-0/2

10

m=—oo n=m*

(s/w)m (t/w)n

ml n\

; | ;w + l; w'4w'w

; u; '4u; '
(8)

https://doi.org/10.1017/S144618110001395X Published online by Cambridge University Press

https://doi.org/10.1017/S144618110001395X


[5] Some results on generalised Voigt functions 303

Special cases of (7) and (8) by setting u = v = 0 for example can also be cited but
we do not record them here for lack of space.

It is not out of place to mention that Equations (4.1)—(4.4) established by Srivastava,
Pathan and Kamarujjama [5, pp. 62-63] can be easily obtained as special cases of our
results.
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