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Abstract

The present work develops a systematic approach to construct some transformation
formulas and identities for bilateral basic hypergeometric series. By employing the bilateral
Bailey transformation given by Andrews and Warnaar [1] together with a collection of
established summation formulae, we derive several identities of the type ¥, and examine
particular limiting cases. The identities obtained here both subsume classical results in the
theory of bilateral g-series and constitute a meaningful extension of the Bailey transform
machinery to the bilateral setting.
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1. Introduction, Notations and Definitions

Bailey established a simple and useful transform in 1949, which is midway
to the development of these series identities. Later, Andrews and Warnaar [1],
established two bilateral versions of Bailey's transform. The bilateral transforms,
symmetric bilateral Bailey transform and the asymmetric bilateral Bailey
transform were defined to prove certain false theta identities found in
Ramanujan's Lost Notebook. Other researchers, like Joshi and Vyas [6],
established the extended Bailey's transform for basic hypergeometric series,
whose different proof was provided independently by Denis, Singh, and Singh [2,

" E-mail: 2024104857 . ranu@dr.sharda.ac.in
* E-mail: nidhi.sahni@sharda.ac.in (Corresponding Author)

© @ Taru PuBLicaTIONS


http://www.tarupublications.com
http://dx.doi.org/10.47974/JIM-2706

2750 R. SINGH AND N. SAHNI

3, 4], they deduced certain transformation formulae by using it. Singh, Singh, and
Yadav [7], Singh, Singh, and Yadav [8], Singh and Yadav [9], Srivastava et al.
[10], Verma and Jain [11, 12], Yadav, Yadav, and Mishra [13], Zala and Prajapati
[14], Nagar and Mishra [15], Lather and Nagar [16] also established an bilateral
Bailey's transform for basic hypergeometric series. The paper motivated upon this
history by using these bilateral Bailey transforms and known summation formulas
to derive new transformation identities for bilateral basic hypergeometric series.

The paper centre of attention on establishing novel results on transformation
identities for bilateral basic hypergeometric series. It utilizes the bilateral Bailey
transform developed by Andrews and Warnaar [2] and certain known summation
formulae to achieve its results. The established identities generalize classical
bilateral identities and extend the scope of the Bailey transform.

Bailey, during 1949, discovered a simple but very useful transform known
as the Bailey transform that make every relevant infinite series absolutely
convergent.

Bailey in 1949 introduced the concept of a Bailey pair (a,, B,) relative to
(L, q@) The classical Bailey transform representation
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In order to prove certain false theta identities found in the “Lost Notebook"
of Ramanujan, Andrews and Warnaar [1], defined two bilateral versions of
Bailey’s transform: Symmetric bilateral Bailey transform and Asymmetric
bilateral Bailey transform

which make every relevant infinite series absolutely convergent.

We also make use of the following known summation [5] in our analysis:
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Let m = n, then
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2. Main Results

In this section we establish our results.

2.1 Choosing suitable a,, u,,v, and &, in Bailey transform to get bilateral
transform ¥
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and u, = v, =1, 6§, = z" in Bailey Transform and using (1.2) we get,
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Putting this value of f3,,¥, in Asymmetric Bilateral Bailey Transform we
obtain,
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2.2 Taking suitable a,., u,,v, and &8, in Bailey transform to get bilateral

transform ;¥
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and u, = v, =1, §, = z" in symmetric Bilateral Bailey Transform and using
Asymmetric Bilateral Bailey Transform we get,
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and u, = v, =1, §, = z" in symmetric Bilateral Bailey Transform and using
(1.6) we get,
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set the following transformation
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[1p, mp, p,np, -+, ™2 pq, p, g,
OR mn-4q q;zq 3.1)
;P, mnp, q,;
3.2 On taking p = q in (3. I) we get
o LqVi, q\/_mn —3q 2.0 lq,mq,nq,%;q 52)
;zql=(1—z 1 Z .
¢ 5 \/Zl _\/_’l_qlmnql_ ! ’ l_q'mnq’l_q
| n m n m
3.3 On taking s = 1 in (2.6) we get
r P P P
ﬁ.n,y,ﬁny.ﬁnpr.%,i—p; p.a.P - Pp 2
7P pP y2q
_:Bnp! - nyp'ﬁy_,ﬁny.y,ﬁ
Bp,p,nq,yP, By =04, P, ;
=1-2) 5P, [ (3.3)
Bnp,q, nyP, By
3.4 On taking p = q = P in (3.3) we get
Bny,q Bny,—qy/Bny,B,n,y;q _ Bp.cq,Byq; qz
zq| = (1 - Z) 4-¢’3 Bn n ﬁ
* | VBny, —/Bny, Bna, nyq, Byq enyq,py
3.4

3.50n taking s =1 in(2.9) we get

PQ mpP IpQ 2 2 2 n2 9PQ pPQ pqQ pgP PQ pP qQ
Ln qun__ p’ PQ__vP Q____P
® pq - qQ "mnq pq qQ ' p ‘7
877 IpPQ lpgQ  mnpgP 1 1 1 ’
=T 4, YT T
nqg = mpP Q n'm mn

1p2,p?, cq?, bP?," Zp g2, Q2,972 PEQ paQ par
_ _ ) ’ ’p’q’P’Q.
=12 5% aPQ PQ pag pap ’ (3-5)

mp’ nqg ' mp’ Q

N

3.6 On taking p = q =P = Q in (3.5) we get

Vlﬁqz‘\/zﬁ_qz\/zlmlnﬁﬁlqz 2 1
Ve
2

.z (3.6)

6Ps

142, mq2,ng?,'C s q
2

lq 2 lq
,ymnqg-, -

4_CI)3

4. Conclusion

Using bilateral Bailey transforms and classical summation theorems, we
have derived several new transformation identities for bilateral basic
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hypergeometric series of the form ,1,. These results generalize known g-series
identities and provide frameworks for deriving many further bilateral summation
theorems.
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