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Abstract

In this paper we have evaluated certain integral associated to Error function and
Imaginary error function involving Hypergeometric function.

1. Introduction

Yurry A. Brychkov [Brychkov p.188 (4.4.5.5, 4.4.5.6)] has derived the
following formulae
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The error function is defined as.
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erf(5) = Z nl (2n + 1) (1.3)
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The imaginary error function is defined as.

i 2n+1
£(¢ 5 1.4
r fzn'(2n+1) (1.4)
A generalized hyper geometric function pFg(qy, ..., apy; by ey bq; z) isa

function which can be defined in the form of a hypergeometric series, i.e., a
series for which the ratio of successive terms can be written
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Where %k +1 in the denominator is present for historical reasons of notation

[Koepf p.12 (2.9)], and the resulting generalized hypergeometric function is

written
k
[aly ag, ... } Z(al)k(az)k (ap)kz (1.6)
by, by . By R
where the parameters by, by, ..., bq are positive integers.

The pFgq series converges for all finite z if p < g, converges for |z| <1

if p=q+1, divergesforall z, z # 0 if p > g +1 [Luke p.156 (3)].

The function 5F(a, b, ¢, z) corresponding to p =2, ¢ =1, is the first
hyper geometric function to be studied (and, in general, arises the most
frequently in physical problems), and so is frequently known as “the”
hypergeometric equation or, more explicitly, Gauss’s hypergeometric function
[Gauss p.123-162]. To confuse matters even more, the term “hypergeometric
function” is less commonly used to mean closed form, and “hypergeometric

series” is sometimes used to mean hypergeometric function.

In mathematics, the falling factorial or Pochhammer symbol (sometimes
called the descending factorial, falling sequential product, or lower factorial)

is defined as the polynomial [Steffensen p.8]

n n-1
(x), = x(x -1)(x-2)...(x —n+1) = H(x —k+1) = H(x k) (A7)
k=1 k=0
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Dawson’s integral [Abramowitz and Stegun, pp. 295 and 319] is defined as
1 22
F(z) = E«/;e erfi(z) (1.8)

The first kind modified Bessel function [Abramowitz and Stegun, pp. 376]
1s defined as
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2. Main Formulae of the Integration
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for Re(a)>0 (2.4
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