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Abstract. The purpose of this paper is to derive a new Bailey pair and three new WP-Bailey pairs from

four summation formulas of the multibasic hypergeometric series. As applications, we will use them to
obtain many new transformation formulas for basic and multibasic hypergeometric series

1. Introduction

A pair of sequences (a,(a, 9), Bx(a, 9)) is said to form a Bailey pair with respect to (g, q) if

aj(a,q)
(a4) = Z (Q)n ](QQ)nﬂ

1
where we employing the usual notation. Let a and g be complex numbers, with |g| < 1 unless otherwise
stated. Then

L HM ~ PN T
(61)00 - (Ll, 4)00 - 11 (1 aqk)r (ﬂ)m = (Ll, q)m - (aqm;q)m'
and

(11,2, ,an;q)k = (ﬂ1;q)k(ﬂ2; fl)k Tt

where k is any integer or co.

(an; Q)k/

The following is known as Bailey’s lemma, which shows how each Bailey pair produces new Bailey
pairs. If (a,(a, 9), Bu(a, q)) forms a Bailey pair with respect to (a, q), then so does (a;,(a, 9), B;,(a,9)

, (P)n(0)n 0
0D = Gttt oo

(2)
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and

(p)j(0)i(aq/ po)u-; ag
Z (aq/p)n(aq/0)n(@)n- ](PG) Bi(a,q), o

In [4], Bressoud, Ismail and Stanton also obtained several Bailey chains, such as,

Lemma 1.1. ([4, Theorem 2.1]) If (avx(a, ), Bx(a, q)) is a Bailey pair with parameters (g, q), then (a,(a, q), B;,(a, 9))
is a Bailey pair with parameters (g, q), where

, ( aq; q )Zk(BZIqZ)k(q_k/B qu+ q)n k 2k 2
Bk ,a%), 4
Ba,4) = kZO, CaalB. B P g7 B, ) (4)
(—B/'Q)n M p—
(—aq/B;q)na B

provided the relevant series are absolutely convergent.

an(a,q) = ”q_”zan(az, q2), (5)

Lemma 1.2. ([4, Theorem 2.2]) Suppose that (a,(a, 9), f«(a,q)) is a Bailey pair with parameters (a,4). Then
(ay(a,q), B,(a,9)) is a Bailey pair with parameters (a*, 4*), where

(=Bq; 4*)n

ay(a,q) = Wﬂan_"qnzan(azf 7), (6)
, v (@q/B; 4%)2n-+(=Ba; )« 2%kp-k K2 2 2
Pultr) = ZO‘ (P P @ P 1B g s BB, 7

provided the relevant series are absolutely convergent.

Lemma 1.3. ([4, Theorem 2.3]) Suppose that (a,(a, 9), f+(a,9)) is a Bailey pair with parameters (a,4). Then
(ay(a,q), By(a,9)) is a Bailey pair with parameters (a°,4°), where

(@, q) = a"q" a,(a,q), ®)

’ ( QIQ)3n k k K2
Bi0) = q% Z T 1 B, 9)

provided the relevant series are absolutely convergent.

Based on Bressoud [3] and Singh [12], Andrews [1] defined a WP-Bailey pair to be a pair of sequences
(an(a,k,q), Bula, k, q)) satisfying

- (k/a)nfj(k)nﬂ'
n /k/ = -~ /. & /k/ . 0
Bu(a k) ]Z;‘ D@ @k (10)

In [1], Andrews also showed that there were two ways to construct new WP-Bailey pairs from given ones.
If (an(a, k, ), Pu(a, k, q)) satisfy (10), then so do (a;,(a,k, ), B;,(a, k, q)) and (au(a, k, q), Bu(a, k, 9)), where

(P)n(0)n

@k D = Gl @i p

<—¥%wcm (11)



S. Nie, Z. Zhang / Filomat 35:3 (2021), 941-953 943

(kP/ﬂ,kG/ﬂ)nZn" —cq¥ (p)j(0)j(k/C)n-j(K)n+; aq . ;

’ ,k, =
Bu(a,k, q) (@q/p,aq/o) & 1=c (kp/a);(koa);(@)u-j(cq)u+ " pO

—)Bj(a,c,9), (12)

=0
with ¢ = kpo/ag, and

2

_ k)on
Guak,q) = (‘7’25 : (—)n o020, (13)
/q 2)n ] 2

In addition, Laughlin and Zimmer [9], Warnaar [20] also derived many WP-Bailey chains. A few of
their results are listed below.

Lemma 1.4. ([9, Corollary 3]) If (a,(a, k, q), Bn(a, k, ) satisty (10), then so do (a;,(a, k, q), B;,(a, k, q)), where

’ (a /k)Zn n
an(arqu) (kq) (_ ‘rl( a, rq) (15)
1-k - ( az )n —j k E]
w(ak,q) = e 16
Bk = T ; i E) o GV ). (16)
Lemma 1.5. ([9, Corollary 7]) If (as(a, k, q), pn(a, k, q)) satisty (10), then so do (a;,(a, k, 9), B;,(a, k, q)), where

a,(a,k,q%) = ay(Va, \f,q) (17)
ok = o § L e G ey as)
N O = —ku—z @ P (BL, g2y, 0 \f '

Lemma 1.6. ([20, Theorem 2.3]) If (avn(a, k, q), Bn(a, k, q)) satisfy (10), then so is the pair (a;(a, k, ), B,.(a, k, 9))
given by
— 0k1/2 1 + 061/2 (C q)2n

a,(a,k,q) = — ok 2q" 1—0cl2 (k; q)n

(= ) an(a,c,q), (19)

1 - ok!/2 1+ oc'2q" (k/c;q)n-; k
— 2 1/2 : ]( )]ﬁ]( ,C,1), (20)
1 - okl/2q" = 1-oc (@ Pn-j

ﬁ;(QZr k, qz) =

with ¢ = a?/kand ¢ € {-1,1}.

Lemma 1.7. ([20, Theorem 2.4]) If (avn(a, k, q), Bn(a, k, q)) satisfy (10), then so is the pair (a;(a, k, ), B, (a, k, 9))
given by

a, @, k,q%) = ax(a,c,q), (21)

_ n L 2f 2.2y . AN
Cean yo 12 cq? W5 Dy ey €)oo o) (22)

;az,k, 2 —
P T) = gy L T=¢ W @i @

with ¢ = k/ag.
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Lemma 1.8. ([20, Theorem 2.5]) If (avn(a, k, q), Bn(a, k, q)) satisfy (10), then so is the pair («;(a, k, ), B, (a, k, 9))
given by

1 2n

@k q’) = " —au(a,c,q), (23)

, _n (=C9)2n 1 —cq? (kg7 n-j (6@ )ns
Bl k) = g i 3 G,

Syn-ig.
(=aq)2n =0 1-c¢ (qz; qz)n—j (Czqz; qz)n+j(a) ﬁ](al 4 @)

with ¢ = k/a.

Summation and transformation formulas is an important part of basic hypergeometric series. In [11],
Lin and Srivastava showed how some fairly general analytical tools and techniques can be used in codes
to obtain summation, transformation and reduction formulas for basic hypergeometric series. In [19],
Srivastava Singh and Shukla derived some transformations for basic hypergeometric series of two variables
using the series manipulation technique. Recently, Srivastava et al [14] described some applications of g-
difference equations in many diverse areas. The Bailey Pair and the WP-Bailey pairs play an important role
in the theory of basic hypergeometric series. Many authors have studied them to obtain new summation
and transformations formulas of basic hypergeometric series. See [2, 6-8, 10, 16, 18, 21, 22, 24].

The purpose of this paper is to derive a new Bailey pair and three new WP-Bailey pairs from four
summation formulas of the multibasic hypergeometric series. As applications, we will use them to obtain
many new transformation formulas for basic and multibasic hypergeometric series.

2. A New Bailey pair and three new WP-Bailey pairs

The (m + 1)-basic hypergeometric series ® (see [5, Egs.(3.9.1)]) is defined by

al/"'/a?:cl,ll"'rcl,rl:'“:Cm,lr"'rcm,rm )
@ , o I
bi e by iy i, e e,
o m o
_ Z (ulr s, Ay Q)n S (Cj,ll Tty Cj,‘/j/ %)n
~0 (‘7/ bl/ Tty bi’—l;q)" =1 (dj/ll e /dj,rj; q])n

. IQm}Z

(25)
In fact, when m = 0, the multibasic hypergeometric series become general basic hypergeometric series:
ay, dz, ..., 4 - (a1/a2/---rar)n
Q,_ ;0,z| = 4
e 1[ blr bZ/ ey br—l 1 Z] é (qrbl/bZI-“/b?‘*l)nZ

In [5], there are four bibasic summation formulas which are to be used later.

o| o0 —agt: —aqfw, g wq ] (—aq, a9 /w,w/aq;q), 26)
a,—a:w,—ag"+! T e | (—g,aq/w,w;9),

o] @b —ag /0 g | = (—aq,q" [V%;9)n(aq /b, aq® |b%; %), @)
| —a,a2q? /b2 : b2q' =, —agret T (=q,a9" /0% 9)u(q/V?, ag* /6% 6%)n
[0, aq?, —aq?, b* : —aq" 6%, q7" (—aq,a/b% 9)n(1/0% 4,

@ 2.2 112 . h21-n n+1;q2,q;q] = 2. 222 1 (28)
| a,—a,aq?/b* : b2q'™", —aq (=9,1/b% q)n(ag?/b%; 4*)u
a2, aq%, —ag?, b* : —ag" 1 /U, q7" (—aq,a/qb%; q)u(aq/b*, 1/0*q% 4%

® 20212 - 2 2=n ] 0007 | = _ 2. 2 222 1 (29)
| a,—a,a2q2/b? : b2g> ", —ag (=q,1/qb% q)u(a/qb?, aq*/b?; ),

First, we give the following a new Bailey pair.
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Lemma 2.1. The pair (a,(a, 9), Bx(a,q)) is a Bailey pair, where

_ (@*,ag’, —aq’; *)n(aq/w; . w ., (o
nlar) = (4%, a,—a; q%)(w; q)n (ﬁ) q( ) (30)
a2 It —10aa-
ﬁn(ﬂ/ Q) = ( aq [w, w/aq, q)n (31)

@, ~q,~aq/w,w; q)-

Proof. Substitute a,(a, q) into (1) and apply the case a — —a of (26). [
Next we give three new WP-Bailey pairs.

Lemma 2.2. The pair @V, k, q), ﬁi,l)(a, k,q)) is a WP-Bailey pair, where

2 2 2
Ok o) = CoP oGP ki,
an (ll, k/ ’“7) - (qzl a, ﬂqu,‘ qZ)n a ) 7 (32)

(K2, —kq?, k/a; ¢*)n

O
= . 33
Pt ko) (9%, —k, akq?; 4*)n (33)
Proof. Substitute a,(})(a, k,q) into (10) and apply the case a — —a, b*> = a/k of 27). O
Lemma 2.3. The pair (a,(f) (a,k,q), ﬁ,(f) (a,k, q)) is a WP-Bailey pair, where
2 02 2 2
) _ (a ,aq-,—aq /ﬂ/k;q In ’fn "
(Xn (al k, ‘J) - (qzl ﬂ, —a, ﬂqu; q2)n (ﬂ) ’ (3 )
2 1) a2
@ _ K, kla;q ),
wa kg = —————q". 35
B (a,k,q) B, (35)
Proof. Substitute aff) (a,k, ) into (10) and apply the case a — —a, b*> — a/k of (28). [
Lemma 2.4. The pair (af)(a, k,q), 513)({1, k,q)) is a WP-Bailey pair, where
p q q yPp
2 02 2 2
@ _ (@, aq°, —aq”,a/kq; q")n kg, 36
an (a/ k/ q) - (qzl a, —ﬂ, aqu; qz)n ( ﬂ ) 4 ( )
k2, —k 2,k . 2
B kg = T, ®7)

@2~k ak Py, T

Proof. Substitute a,(f’) (a,k, ) into (10) and apply the case a — —a, b* — a/gk of (29). O

3. Some new transformation formulas

In this part, we will derive a number of new transformation formulas of basic hypergeometric series.
Inserting the Bailey pairs (@, $,) in Lemma 2.1 into the Bailey chains at (11) and (12), (13) and (14), (15)
and (16) (under k = 0), (17) and (18) (under k = 0) leads to the following transformations.
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Theorem 3.1. We have
@ a,~a,qa, —qVa,iq Va, —1'4\/_ PIO, %,q‘”' —wq"
B B R R N o Y R

:(uq,aq/pa;q)nS P ,—%,—;],q‘ aal;
(aq/p,aq/o; @n —4, -4, w, pogi-n" "’

q)[ﬂ4,ﬂzq4, —a2q4 . _B, ﬂ_t;l_f/_%,qfn. . quzl

a2,—a2 : =3, \w, — Vw,ag™+! 7T g
2 ﬂ2 4 _on
(aqu‘%l/B}q)n —adq, aq B “Tw 2 2/q
= (OX] q ;qz’qz .

" (~9,-a4/B, B;q),° —%,w, -

w’

4n

10Pg o a5
[ —q?,a,—a,ia, —ia, —a*q/B, w, —a?q*"*2, a2q>"+2 B

= 5 -
242. 42 . 22 1-4n
(=@ 4)an (g2 q*)n -, B

2 2 4.2 /n2. 4 —ﬁ —W_ _Bg —g 2 g2n
_(ﬂ q/B/q )Zn(ﬂ‘J/B;q)n w /o ag?’ q,—q 4q 'q2 qZ '

a,—a,q\a,—q\a, iq\a,—iqva, 3,47, C", g e
-q, \/E,— \/E i\/E —i\/ﬁ, w,aqn+1,aczqn+1’acqn+l 4w

1 _%/_ﬁ/q Cfi_”, Czq_"
= (a3q3+31’l; q3)71 5(1)4 aq q73n ; ql q 7

T W

10D9 [

where ( is primitive cube root of 1.

2 _ 2 2 2 i 0 D 2.2 21 -2
a,—a*,aq°, —aq-,iaq", —iaq”, —=Bq,a*q~ jw, —q~", =" ) g

|

946

(38)

(39)

(40)

(41)

Inserting the WP-Bailey pairs (a'’(a,k, q), B (a,k,9)), @P(a,k,q), 2 (a,k q)) and (P (a,k,q), Y (a, k, 9))

into the WP-Bailey chain at (11) and (12), we have
Theorem 3.2. Let c = kpo/ag. Then

Cr_CIQ‘/EIQ‘/Eriq\/EI—iq\/E, \/Er_\/Z P,Cf,kq" q_” )
P g VB~ VB iR, i Ve, g Vg, ~q e, 2t e g™
_ (aq/p,aq/0,cq,k/a; @)n
(aq,aq9/po, kp/a, ka/a; q)u

o a,qNa,~qVa,~a, \[T, = [T, p,0,kq",q7" 7
109D w0 g agi-n L
Va,—a,~q,qVac,~q~ac, 7, 7], U4 g

a,~a,q\a,~qa,iqva,—ig\a, £, =%, p,0, k'
: [ 4, N, = Vi N, iV, g VS~ i, 2, 8, g ]
_(aakie,calp,caloip [ ¢, =€, q Ve, =4 e, %, - \/_p,o,kq” q
o, aalpra 13" | g, NG~ Ve, g VT, ~q Vi, 2,9, 5,

. 21.

(42)

(43)
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947
a%,aq?, aq,cq p,o.kq", q7"

@ w g TG

a,—a, kag? :[—),;,T,aq

_ (aq/ k/C, CQ/PI CQ/U,' q)n @ Cz’ qul _qul é - p,0, kqn, q_n o
~(cq,k/a,aq/p,aq/0; q)n 4.9

g cq g 1 (44)
c—cacq 0’ G R -, cg"t

ﬁ(s) (a,k,q)) into the WP-Bailey chain at (13) and (14), yields
Theorem 3.3. We have

R Ve, e ma b - ke
1211

2
1-n Iq, q
-4 \/ﬁ, - \/E/ aq 7/ —aq \/j/ \/k—q’ - \/k—’ \/E’ - \/Iz’ aqk 4 aqn+l

a2

a?q . . p B
_(aq/kz/qaz;q)n ® T/_Tq,laq %/_lﬂq\/E, ﬁ,_ %,q

Likewise, inserting the WP-Bailey pairs (ozﬁ,l)(a, k,q), ﬁ(l)(a, k,q)), (aglz)(a,k q) ,8(2)(11 k,q)) and ( (3)(11 k,q)

76 " rq/q ; (45)
(k k/llIQ)n —q,za\[, la\/;,aq k/_aq q,uzki
2 2.2
@, a0, ~ag?, T 5 g kg
—ak kg BT 74
a,—a,xK, q/ k k ,ﬂq

a?q _dq  Ja L/ —
_(aq,kz/qaz;q)nq) TR \/%" 1
Tk kg, O

T AIF (46)
aq th ﬂ2q2 n
AN T TN T T
2 2.2
qa- qa k . -
a0, —aq’, e, s kg g
@ fi agr 7,99
a,-a,k,kq, *— : =—,aq"!

a? 25 . . 7 T n
(a9, K192 g [f BB VR 47)
T PR AL MTNE
(k,k/a; q)n g, la\/r,—la\/;,aq \/— _ag \/—’uzz

Similarly, inserting the WP-Bailey pairs (aﬁ,l)(a, k,q), ﬁi,l)(a, k,q)), (aff)(a,k q) ﬁ(z)(a k,q)) and (a(S)(a k,q)
ﬁf) (a,k,q)) into the WP-Bailey chain at (15) and (16), leads to

Theorem 3.4. We have

1 ’kq “(q q q a a _
7 a,q\/_ﬂ, Q\/_a, a’ a’ \/7’ ﬂ\/;/ \/];I ‘/E’ki ,i
12I11

=0, VB[~ [ V=g V-

_ 1—k (aq,K*q/a*;q),
C1—kg? (K, k/awnn

a a4 4n
q’ kq \/7’ \/;’ a \/7’ —ia \/;’ \[ kq” 4
X 9@8

(48)
—q _ / aq a2q"
7 \/_ 7 k 7 ! / k 7 kZ

7
aqn+1
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a2 79 ki
a‘,aq°,—aq”, ¢, %, 5 - kq"
CIJ[ 7o o - T ,qz,q;qzl

a,—a,kq?, kq, ,aq+!
a2 a2 q q a a 4=
_ 1k @ Rq/aqn TR ho - "_”n (49)
T1—kg (kklaq. | °

0

4 2 2 a n
__1-k (aq,k*q/a® iDn o | B R AL P07 (50)
- 2n 2 2 Ba2 g2gn UM
1-kg (k. k/a;q)n E’_Z_q’Tq’ Ifz
In the same manner, inserting the WP-Bailey pairs @V, k, 9, ﬁf})(u, k,9)),
(a(z)(a k,q), ﬁ(z)(a k,q)) and (a(3 (a,kq), [3(3)(a k, 9)) into the WP-Bailey chain at (17) and (18), leads to
Theorem 3.5. We have
Bk ki k@ ki kg
a 4 a/ ,\/7/ f’
7@6 k _ k qu —2n k2q2+2n ’q q“
q \/“/ ‘/’/ \f/ a 7 a
_ OV RF kG P 0 [ ENBERET ] 51)
(=k/ \a)o, (alk,aq%q%), “kq "sPs Va, kg?, ﬂqz - ag’ |
2 g kP k "
cD k;,l;i,ia,_i\f kQQ rq 5
6+5 2oom pagoem r 7 q
qu/ La/ _%/ qu/ ]%
(- \Va)a, (kzqz/a,k/a;qZ)n(i)n o a,q* \a,—q* \a, %,qun,q_zn. 2 ol 52)
KN @ai e K| = kg, g T
Rk k& kP __ 2n
o | TN TN kg
76 3k k x qu 2 g2geen /q q
kq ,75’_$/_\f' A
(~q V@2 (KR /ak/a; q2)n(£)n 8,4 Na,~q* Na, & kg, g -
(~k/ Ny (a/k,aq%; %) obs Va, — i, kg?, “ﬂzlgz”,aqzun A1

Similarly, inserting the WP-Bailey pairs ((qul)(a, k,q), ﬁ,(})(a, k,q)), (0:5,2)(51, k,q), ﬁﬁ,z)(a, k,q)) and (ocf)(a, k,q),
ﬁf) (a,k, 9)) into the WP-Bailey chain at (19) and (20), leads to

Theorem 3.6. We have
o a? aqz,’;,”kz,Tq k, a\f kg, q7"
a,“- oL k, kq : oq VK, —0 ”qH ,aq+t

R 4

£-%.i%,-i% VE~VE 0% ‘
; ;

_ 1-0k'? (aq,k*/a*;q)n
T1-ok 2t (kk/aq).

(54)

uZln’ 4

q
—q,i5, i, a0 \[3, —aq [}, —0 -5, T
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k2
a’

q)laz ,aq?, —aq2, £, ‘% :oVk, —o%,kq", g™

2
1o q.9:9
a,—a, =L 7 K kq : oq Vk, a ”qk ,agl

1—okY? (ag,k*/a%;q), T NE L _Uﬂ - )
1 ok\2gn ™ (k, k/a; q) 6Ps g 1) (55)
7 U n q, aq \/_ aq \/— —0— ‘/>’ k2
2 g2 a
o @0, —a%, 0, 5, F ooV oL kg
ﬂ3q3 7 ﬂq1 n 1 ’q ’q’q
a,—a,—-,k,kq:oq vk, —0 5 F Jaq+
o N L L
_ 1-0k'? (aq,k*/a*;q), K7k Nk Tk ke kg’ K’ o (56)
T1-ok g (kklaq), | . g 1
_q/ 17]; aq k 7 _aq / _0-7/ 12
where 0 € {-1,1}.
Likewise, inserting the WP-Bailey pairs (aﬁl)(a, k,q), ﬁﬁ,l)(a, k, q)),
(oc,(f) (a,k,q), ‘Bff) (a,k,g)) and (a,(f)(a, k,q), ‘B,(f)(a, k, q)) into the WP-Bailey chain at (21) and (22), leads to
Theorem 3.7. We have
ulz(_:]z/ ]%/_I% uz qunlq
|k kg ke T
llq’ aq/ 7 az 7 az
(—aq)an (K2/a?, ka2 %), a (a2, a?, 4, kg, g2
q = 2 22 2 (_q)n5¢4 2 2 2n /qzl qz / (57)
( k/a)2, (a2q%, a>q?[k; g%), a, kq, , a2+
a2,a0%, —ag?, ﬂz_q’ k", g2
6Ds [ 2 2k2n ;qz,q
—a, kg, “L= g2+
[ K 2n
_ k), @, aqu/k P, k o A R | 58)
(_aq)zn (k/a2,k2/a2 ) k k kq—ZZn kzqzzu gL
L aq ’oar 7 a
a%,aq?, —aq?, ” kg, g7 ]
6Ps 22 /qzl q2
a,—a, kq , , a2q2+2n
r e kg Kk "
_(<k/a)a, (@ 2/k P, k ok N 1] 9)
" (—ag)y, (k 2’k2 2. ka2 Rgn :
aq)an (6Ja2, 2] ), | bk
In the same manner, inserting the WP-Bailey pairs @V (a,k, q), ‘qul)(a, k,q)),
@2 (a,k,q), 2 (a,k, q)) and (@ (a,k, q), B2 (a, k, 7)) into the WP-Bailey chain at (23) and (24), leads to
Theorem 3.8. We have
@2, aq%,—aq?, < kg, g2 ,
6Ps kzazzzn 9 242 9,
a,—a, kq=, asg=+en
2k ki "
(kgla)s @ a1k, (_)n Ezf%/—%, < kg, g )
= ) (K2, R ), 6Y5 / ,k 2 quzzn’kzqz;m /q q
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az aqzl —ﬂq2, _aqzl ﬁ’ qun’ q—Zn
7P [ § 47, q

—a,k?, a2 , a2
_(_kEI/a)Zn (a 172 az/k qz)n ( I:ﬁ’ a ’ uz’qun’q 2 3. (61)
= (—ﬂ)zn (k/a2 k2 2/612 2)71 qu kq?~ Zrz, k2q22+2n q Vi

a%,aq?, —aq?, —ag?, qun,q
7®6[ kq 172, 2}

—a,kg?, SE ”2 A , a2q2+2n
kq* ki
(kq/ay (@, @[k qz)n ( ';i/ Lk @
Tl (kB R ), bk g e g P10
a’ a’ q ’oog2 a2

Remark 3.9. It’s easy to see that the bibasic transformation formulas in (49)-(50) can be rewrite as well-
poised basic hypergeometric series. Applying Bailey chains in [4] and WP-Bailey chains in [9], [20], in the
similar way we can also obtain other new basic hypergeometric series transformations.

4. Some identities from derived WP-Bailey pairs

For a WP-Bailey pair (a(a, k), B(a, k)) define the derived WP-Bailey pairs by

a(a) = }(1rr11 an(a, k), (63)
and
a(a, k
pi@ = tim 2. (64

where suppose that each of the limits in (63) and (64) exists. For more other detail, see [7, 10].
According to the definition of the derived WP-Bailey pairs (63) and (64), we have the following three
derived WP-Bailey pairs from Lemmas 2.2, 2.3 and 2.4.

W\ _ @ (1)
&n (a) - ('12;172)», (ﬂ) ’ (65)
(1)*(11) _ 140" (agP)n
n - 1_q2n (an;qZ)n/

2)* 2 (/ag)n
(@) = 7 a1

(2)* _ 1+a® @) (1)
{ (@) =Tz @ ( ) ’ (66)

(67)

@) 1-a¢* @a/60)n (1)"
o, (1) = 1a2(qaqq2)(')'
(3)*( ) 1*’1 (1/‘”7‘7)7: n

Zn W] qZ)n

In [1], Andrews obtained that

Z,B”(a aq)" - Z (q?;q ; )Z )" Z 1 —az Z ey (68)

Inserting these three WP-Bailey pairs (65), (66) and (67) into (68) we have the following results.
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Theorem 4.1.
i (1+4*)(1/a; 9% 2 Z (@ Pan-1(0%q )nan -
=i (1 - q*)(ag%; q°) (@29; 0)2n (9% 9%
_ 2 . o A
=q ;1_a2qn anzzl‘l—ﬂq”’ (69)
Z (1/a; %), 2y Z (1 +a®")(q; )an-1(a% g )nan "
(1 = g*)(aq%; 4*)n (1 +a)(@%q;9)24(9% 9%)n
4 -7
= - 7
a;l—azqn a;l—aq”’ (70)
and
i A+ 3)(A/a3; 5 5, 2 - Z (1= @¢*")G; Do @, /G0, 5,
= (1- qz")(aq T)n = a2)(@2q; 9)20(9%, 20%; 4
_ 2 _
=a Zl a Z 1= aq (71)

In[17], Srivastava et al. obtained that

(oY) 1 : "
Y s - —— Z Ezzg)';)zi @' (1 + ag")ai, (@)
n=1

=Z —112 Z‘dl—aq 1+a (72)

Inserting those WP-Bailey pairs (65), (66) and (67) into (72) we have the following results
Theorem 4.2.

i 1+ q*")(1/a; 4%, 2 Z (1 +ag®*" )G Pan1@% ), ,
=i (1-q*)(ag%; q°) (1 +a)(@*q; 9)20)(G% 4%)n

:a221_qa2qn_a21_q no . ’

1+a (73)

Z /g, i L+ @)L+ @)@ Pon1 @ 4,
1- qz”)(aq P = L+ )@ 9)20(9% 47

_azl—aq 1+ ’

- (74)

and

i A+ A/ 5 5, i (1+ag™)(1 = a4*)(q; 9)2n1 (@, 0/ )
L (= P (1 +a)(1 = a?)(@>q; 0)20)(4%,20°; 4%

> n n
_ 22‘ 9 _ 9 a4
-1 1 - a?gq" ¢ "o 1l+a 75)
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In [23], the following transformation formula is obtained that

Z( aq)nﬁn Z (Q(Iqq’);;qu (q ’1’7) n(ﬂ)

22151 21 Zl_a22n Z

n=1 n=1

(76)

Inserting those WP-Bailey pairs (65), (66) and (67) into (76) we have the following results.
Theorem 4.3.

L+ (/35970 g n (1-a% 21
;(—1) (1 qz”)(aq P Z(_ "= pna -y

221 q2n1 Zl—EIZZ”_Zl+aq (77)

n=1
= L (a;q%) 2 (1=a)(1 +a*) a)(l +a2)
2; -1) (1 7" (ag%; qz)n _Z(_ ) — a2 o 1

Zl anl_ Zl—azzn_azljaq"’ (78)

and

i( ),1(1+q2”)(1/aq,q ) oo
(-2 P

n=

(1 -a*g"")(1 —a/q)(1 - aq) 20

1
- HZ‘(_D (1 qZ”)(l qzn 1)(1 _ 2n+1)(1 a2q2n)q
B L q2n—1 o s an ~ s qn
= ; FppT=1 peres a ; 1= pereT a L T+ag’ (79)

5. Conclusion

In this paper, by using the four summation formulas of multibasic hypergeometric series in [5], a new
Bailey pair and three new WP Bailey pairs are given. In order to shorten the paper, the proof process is
omitted. Then, by using these Bailey pairs (or WP Bailey pairs) and their iterative relations, we establish a
series of new g-series identities.

Basic (or g-) series and basic (or g-) polynomials, especially the basic (or 4-) gamma and g-hypergeometric
functions and basic (or g-) hypergeometric polynomials, are applicable particularly in several diverse areas
(see, for example, [15, pp. 350-351] and [13, p. 328]. Moreover, in this recently-published survey-cum-
expository review article by Srivastava [13], the so-called (p, g)-calculus was exposed to be a rather trivial
and inconsequential variation of the classical g-calculus, the additional parameter p being redundant (see,
for details, [13, p. 340]). This observation by Srivastava [13] will indeed apply also to any attempt to
produce the rather straightforward (p, g)-variants of the results which we have presented in this paper.
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