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1. Introduction

The familiar Voigt functions [2]

K(x,y)=m1/? / | exp {fyt f}ltz} cos(xt)dt, (1.1)
J0

L(x,y) = n’”z/ exp |-yt — %tz} sin(xt)dt (—oo <X < 00,y > 0) (1.2)
0

occur frequently in a wide variety of physical problems such as astrophysical spectroscopy, neutron physics, plasma physics
and statistical communication theory, as well as some areas in mathematical physics and engineering associated with multi-
dimensional analysis of spectral harmonic.

For the Bessel function J,(z) of order v defined by

00 (z/z)\+2m

Z)m'l“ (v+m+1)’

lz| < oo, (1.3)

it is will known that

]7%(2) = \/%cos(z) and ]%(z) = \/%sin(z). (1.4)

Motivated by the relationships (1.4) Srivastava and Miller [11] introduced and studied rather systematically a unification
(and generalization) of the Voigt functions K(x,y) and L(x,y) in the form

Vi) = (5) [T erexp |-yt g1t ey e R Re(uv) > -1), (1.5)

so that (cf. Egs. (1.1) and (1.2))
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We note the following explicit representations for the generalized Voigt function V,,(x,y) [11, p. 113, Egs. (10) and (11)]:

(=2)"(~2y)" )r<] (,u+v+2m+n+l)) (1.8)
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Via(x,y) =270 3 mnl(v+m+1)" \2

m,n=0

and

Vio(x —Zyi%xw%rl v+ 1 ‘Pl vl-v11~x22
Ry -,Y)—m j(,u+ +1) ) x 2§(N+ +1)v+1,55-x%y

—2y1"<%(,u+ v+2)> v, B(u+v+2);v+ 1,%;—){2,3/2” (Re(u+v) > —1), (1.9)

where ¥, denotes one of Humbert's confluent hypergeometric functions of two variables, defined by (see, e.g. [13, p. 26

@2))):
(D nX"Y"
Palasb.cxy) = 3 g o

m,n=0

(max([x], [y[) < o). (1.10)

Since the generalized Voigt function V,,(x,y) can be expressed in terms of integral representation involving the Bessel func-
tion J,(x) (cf. Eq. (1.5)), the properties of this function assume noticeable importance. Indeed, each of these properties will
naturally lead to various other needed properties for the generalized Voigt function V,(x,y). Motivated by the important
role of the Voigt functions in several diverse fields of physics and the contributions in [5,6,11,12] toward the unification
and generalization of the Voigt functions, this work aims at investigating several properties and representations for the gen-
eralized Voigt function V,,(x,y). We establish some differential and pure recurrence relations, connections with certain
hypergeometric functions and polynomials, expansions and integral representations for the generalized Voigt function
V,v(x,y). Also, we discuss the link for the various results, which are presented in this paper, with known results.

2. Recurrence relations

Denote V,(x,y) by V,,, then based on (1.8), we obtain the following differential relations:

) V41
&{Vu,v} = ( X 2) V/w - Vp+1.v+17 (2.1)
0
@{V,u.v} = _V,u+1‘v- (22)
Further, one has
& & AN
m{vu.v} = m{vu.v} = ( X 2) afyvu,v - Vu+2.v+1- (2.3)

In view of the definition of the digamma function y [1, p. 90 (2.54)] the derivative of the generalized Voigt function V,,,(x,y)
(cf. (1.8)) with respect to its orders v and u lead to

8{vu\,}:m(x)vw+{zu%XH;X 3 (=2)" ("I %(M+V+2m+n+1)}
ov ' '

min!l'(v+m+1)
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and
2\ (=\" 1
P B iy o @) (F) Ti+v+2men+1) 1
@{Vw}fln(Z)var 2K Xm;O ARy 1) xYlz(u+v+2men+ 1), (2.5)
respectively.

Suppose we multiply (1.8) by x" and then differentiate with respect to x.
This gives us

v—1
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