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Abstract. In this paper, we give a bilateral form of an identity of Andrews, which is a

generalization of the 1w1 summation formula of Ramanujan. Using Andrews’ identity,

we deduce some new identities involving mock theta functions of second order and

finally, we deduce some q-gamma, q-beta and eta function identities.
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1. INTRODUCTION AND STATEMENT OF RESULTS

In 1981, Andrews [2] has established the following identity

a�1
X1
n¼0

ð�q=a;AB=abÞn
ð�B=a;�A=aÞnþ1

ð�bÞn � b�1
X1
n¼0

ðA;�aq=BÞn
ð�a;�A=bÞnþ1

ð�B=bÞn

¼ ða�1 � b�1Þ ðA;B; bq=a; aq=b; q;AB=abÞ1
ð�b;�a;�A=b;�A=a;�B=b;�B=aÞ1

; jbj; jB=bj < 1; ð1:1Þ

where as usual

* Corresponding author. Tel.: +91 0821 2419427, mobile: +91 9449248068.

E-mail addresses: dsomashekara@yahoo.com (D.D. Somashekara), simhamurth@yahoo.com (K. Narasimha

Murthy).

Peer review under responsibility of King Saud University.

Production and hosting by Elsevier

1319-5166 ª 2014 Production and hosting by Elsevier B.V. on behalf of King Saud University.

http://dx.doi.org/10.1016/j.ajmsc.2013.08.003

Arab J Math Sci 20(2) (2014), 205–212ARAB JOURNAL OF

MATHEMATICAL SCIENCES

mailto:dsomashekara@yahoo.com
mailto:simhamurth@yahoo.com
http://dx.doi.org/10.1016/j.ajmsc.2013.08.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajmsc.2013.08.003&domain=pdf


ðaÞ1 :¼ ða; qÞ1 :¼
Y1
n¼0
ð1� aqnÞ;

ðaÞn :¼ ða; qÞn :¼ ðaÞ1ðaqnÞ1
; n is an integer;

ða1; a2; a3; . . . ; amÞn ¼ ða1Þnða2Þnða3Þn � � � ðamÞn;
ða1; a2; a3; . . . ; anÞ1 ¼ ða1Þ1ða2Þ1ða3Þ1 � � � ðanÞ1:

This identity was proved using several summation and transformation formulae involv-
ing basic hypergeometric series. Putting A= 0, a = � q/a, B = b/a and b = �z in
(1.1), we obtain the well-known 1w1 summation formula of Ramanujan [9].X1

n¼�1

ðaÞn
ðbÞn

zn ¼ ðazÞ1ðqÞ1ðq=azÞ1ðb=aÞ1ðzÞ1ðbÞ1ðb=azÞ1ðq=aÞ1
; ð1:2Þ

As indicated by Andrews [2] in his paper, Agarwal [1] and Kang [6] have proved (1.1)
using the three term transformation formula of 3/2-series [3, Equation (III.33), p. 364].
Recently, Liu [7] obtained the following equivalent form of (1.1) using (1.2) along with
Roger-Fine identity by employing q-exponential operators.

Theorem 1.3. If Œa Œ, Œb Œ < 1, then

a�1
X1
k¼0

ð�q=a; cd=abÞk
ð�c=a;�d=aÞkþ1

ð�bÞk � b�1
X1
k¼0

ð�q=b; cd=abÞk
ð�c=b;�d=bÞkþ1

ð�aÞk

¼ ða�1 � b�1Þ ðq; aq=b; bq=a; c; d; cd=abÞ1
ð�a;�b;�c=a;�c=b;�d=a;�d=bÞ1

: ð1:3Þ

One can recover (1.1) from (1.3) by using Sears transformation for 3/2-series [3,
Equation (III.9), p. 359].

The main objective of this paper is to give a bilateral form of (1.3). As applications
of (1.3) we derive some new identities involving mock theta functions of second order
and also some q-gamma, q-beta and eta-function identities.

The q-gamma function Cq(x), was introduced by Thomae [11] and later by Jackson
[5] as

CqðxÞ ¼
ðqÞ1
ðqxÞ1

ð1� qÞ1�x; 0 < q < 1: ð1:4Þ

q-Beta function is defined by

Bqðx; yÞ ¼ ð1� qÞ
X1
n¼0

ðqnþ1Þ1
ðqnþyÞ1

qnx:

A relation between q-Beta function and q-gamma function is given by

Bqðx; yÞ ¼
CqðxÞCqðyÞ
Cqðxþ yÞ : ð1:5Þ

The Dedekind eta function is defined by
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