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1 Introduction, Notations and Definitions

We begin by recalling some standard notations and terminology. Let a, g be complex numbers with 0 < |g| <
1. Then the g— shifted factorial is defined by

and

(a:9)n = (1—a)(1 —aq)...(1 —ag"™ ") if n>0,

(a;q)o=1

For the sake of brevity, we often write
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(a1:9)n(a2;@)n---(ar;@)n = (a1,a2,a3, ..., ar;q)n-
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The basic hypergeometric series is defined by

D, = [017027--.,%;61;2] _ = (ar,az,....,a,;q)n?" {(_l)nqn(n_w/z}lﬂ—r'
R b]7b27-.-;bs n=0 (‘Lblvblv-'-,bs;Q)n

In an attempt to clarify Rogers second proof [3] of the Rogers-Ramanujan identities, Bailey [1] made the fol-
lowing simple but very useful observation,

If .
ﬁn = Z O Up—rVpir (L.1)
r=0
and
Yo = Z Oy —nVrin
r=n
= 6r+n”rvr+2n (1.2)
r=0
then - .
Y oy=Y B.6. (1.3)
n=0 n=0

The proof is straightforword and merely requires an interchange of sums. Of course, in the above transform,
suitable convergence conditions need to be imposed to make the definition of 7, and interchange of sums mean-

ingful.
1
In application of the transform, Bailey chose u, = SV = and with this choice equations (1.1)
(4:9)r (aq:q)r

and (1.2) became
" a
B, = r (1.4)
,;0 (4:9)n—r(aq: q)nsr

and

. Orin
n = 1.5
! ;’) (4:9)r(aq; ) r+2m .5)

respectively.

A pair of sequence (o, B,) that satisfies (1.4) is called a Bailey pair relative to the parameter a. Similarly, the
pair of sequence (7., 6,) which satisfies (1.5) is called conjugate Bailey pair relative to a. For these Bailey and
conjugate Bailey pairs we have

Z Op'Yn = Z ﬁnérn (16)
n=0 n=0

provided series involved are convergent.

2 Theorems Involving Bailey Pairs
(i) Choosing 6, = (p1,P2:9)r (ﬂy in (1.5) and using the summation formula [2, App. TI(IL.8) p. 236] we

p1p2
ag aq aq "
B (E)pizaq)w(plaPZaq)n <P1P2)

) =
_aq . aq aq.
(aq, Plpz’q)m (Pl ’ Pz’q)n

Putting these values of ¥, and J, in (1.6) we obtain the following theorem.

have,

2.1)
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Theorem 1. If (o, B,) is a Bailey pair satisfying (1.4) then

n
= (P1,02:4)n ( " ) (aq, w ;q> - n
pip pip2’ 1), a
Y 0ty = Z(Ppr;CI)n( 1 ) B (2.2)
B (w ) (20q) & i
p1’p2> ), p1’p2’
Taking p;, p» — oo in (2.2) we obtain the following theorem,
Theorem 2. If (&, B,) is a Bailey pair then
> 2 nd 2
Y ¢ d"an = (ag;q)= Y ¢ d" B (2.3)
n=0 n=0

P
(ii) Choosing 6, = (p1,p2;9)r ( plap2> in (1.5) and using the summation formula [4, (1.4) p. 771] we have,

(3t-50), [eran (585)"  (1-po1—po) rapeaian (55)

Y= 2.4)
Y . aq 4q. 1P2—a aq 4aq.
(aq, PlPZ’q)w (Pl Pz’q> (P P ) (Pl’Pz’q)n
Putting these values of ¥, and J, in (1.6) we have following theorem.
Theorem 3. If (o, B,) is a Bailey pair then
n n
= (P1p2:a), (5) gy s (1=P)(1=p2)a 5 (pra. P25 (5 .
n n
= a9 4q. —a = aq 4aq.
n=0 <P1 P2 ’q>n (plp2 ) n=0 (Pl 7 P2 ’q)n
(aq, %;q)m o a \"
= g w Y (p1,02:9)n (Plp ) Bo- (2.5)
(Pl ) J]) n=0
Taking p;,p2 — o< in (2.5) we have following theorem,
Theorem 4. If (o, B,) is a Bailey pair then
Y " Ve ta) ¢ oy = (agiq)- ) ¢ Vd"By (2.6)
n=0 n=0 n=0
(P1,P2:9)r (%;@N ag \"
(iii) Taking 6, = — < > in (1.5) and using the summation formula [2, App. II (IL.
(¢:9)n- p1p2

12), p. 237] we obtain

aqg a _ ag'tN
. (2.5:9)  (Prpoiadula ™ (~%57 ) o)
(q’aq;q)Nqn(nfl)/Z (Z? aq aq”N,q)

Putting these values of ¥, and J, in (1.6) we have,

Theorem 5. If (o, B,) is a Bailey pair then

B ag' N\ " aq .
N (P1,02,47V:q)n (— T ) % <“q’qu>z’q>N i (Pth’q*N;CI)n‘I"B . (2.8)

Pip2 —N.
et (G tag g (i), 0 B8,

For N — o, (2.8) yields (2.2).
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3 WP-Bailey Pairs and Related Theorems

In this section we have established certain theorems involving WP-Bailey pairs.
A WP-Bailey is a pair of sequences {a,(a,k), B,(a,k)} satisfying o(a,k) = Bo(a,k) =1 and

i (S;Q) ner (k’ Q)nJrr
= (:9)n—r(aq: @) nsr

(5ka), & (q"kg"q)r  (aqy’
- n 7 ) orlak). 3.1
(q,aq;CI)n,;)( ag'™" aq1+n’q) ( k) o (a k) 3.1)

Bn(a,k) =

o, (a,k)

The corresponding WP-conjugate Bailey pair (},(a, k), d,(a,k)) is given by,

i( q), (k:

2
L (o) (agig)ren @Y
k.

_ (59)y v (g )(1“12"261),
- (“Q’Q)%rg’) (q,q)r(aq‘“”;q)rs”"(a’k)‘ (32)

q)r+2n

Yo(a,k) =

If (ot,(a,k),Bu(a,k)) is a WP-Bailey pair and (¥,(a,k),0,(a,k)) is a WP-Conjugate Bailey pair then Bailey
lemma gives,

Zanak}/nak Zﬁnak a,k), (3.3)

provided series involved in (3. 2) and (3.3) are convergent.
(i) Choosing 6,(a,k) = < & ) in (3.2) and using the summation formula [2, App.II(IL.8), p.236] we find,

_(559). kg (72
O ) (), P

Putting these values of (y,(a,k), 8,(a,k)) in (3.3) we have following theorem.

Theorem 6. If (o, (a,k),Bu(a,k)) is a WP-Bailey pair then

a’q aq. o n n
(B0 5 bos (Y (S aen on
2n

(i) Putting J,(a,k) = (%) in (3.2) and making use of the summation formula [4, (1.4), p.771] we get,

oo

[N]

(%7%9@% (k;q)2n ( k >(1—|—aq2") ("2>n' (3.6)

'}’n(a,k): <aq,%q;q>w (aqu;q)zn k+ta k2

Substituting these values (¥, (a, k), 8,(a,k)) in (3.3) we get the following theorem.
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Theorem 7. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair then

n=0 k2
(), )
), e
(iii) Taking 6, = — in (3.2) we find,
(q;q)N—r

(k;q) (*“kzzqﬂ) 24\

3q)2n T N—n [a°q

nlak) = —_— (0]

k) = i @D (k) T aghn K g

Now summing 3P, series in (3.8) by making use of [2, App.II(I1.12), p.237] we get

N—n)

2 14N n
(a.b) (5 59)y (agighn, (75550, (%)
Yla, k) =
! (g.aq:q)y (“127‘1;4) (ag"™N,%q7N:q)
2n

Putting these values of (},(a,k),d,(a,k)) in (3.3) we have following theorem
Theorem 8. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair then

(k; )zn(q‘N “q”N,Q) 2)
Z (Tq> ( ,aq‘*N;q) i)

; Y e j;; Bulak)

""&

(e
(%

”\é

)

) ag \"
. - ~ (1—kg™) (1, p2:9)s (PIPZ) .
(iv) Choosing 6, (a,k) = = (kq o ) in (3.2) we find,

p1’ Pz’q

(k:q)2n(p1,p2:9)n(1 — kg™™) ( aq )"

p1p2
(ag:q)2n (K. 450) (1K)

o [qun 4"k, —q"""Wk,p1q", P2q>a"1’pnpz]
6Ps

%(avk) =

nf’_qnfﬂw 14+2n

7 ? 7aq
pi P2
Summing the ¢®s series in (3.11) by using [2, App. II (II 20), p. 238] we find

aqg aq.

k)f (kq7m E E’q) (p17PZvQ)Vl aq n

e,k = kg kq aq aq pip2)
p1’ p2’ q’Plpz’q p1’ pz’q

Putting these values of (y,(a,k), d,(a,k)) in (3.3) we get following theorem

kq2”7§7q‘(’v‘”);q;q]

147

3.7

(3.8)

(3.9)

(3.10)

(3.11)

(3.12)

§ sciendo


https://www.sciendo.com

148 Satya Prakash Singh et al. Applied Mathematics and Nonlinear Sciences 5(2020) 143-156

Theorem 9. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair then

n
kg aq aq.
(kq’plpz "pr Pz’q) (P1,p2:4)n <p1p2)
— 0t (@ k)
q Kq - aq aq.
(m "y q’plpz’q) n=0 (pl’pz’q)n

= Z (1 qun> L), Bu(a.k). (3.13)

kg kq.
(Pl’Pz’q)n

As p1,p2 — oo, (3.13) yields following theorem.
Theorem 10. If (o,(a,k), Bn(a,k)) is a WP-Bailey pair then

(k oo = (1 —kq2”> ,
q g o, (a,k) = q" d'Bu(ak). (3.14)
ak _1+N. 1.
P1,02, 520" q) (39) w_, fa-2V\"
(v) Taking &,(a,k) = < p— PiP2 ) ¢ N (q Z ) in (3.2) we get
(p‘{ pZ,”‘fzq‘N,q) (4:9)n-r

(ks q)2n(1 —kg™") (Pl P2, 5eq ;Q>n (a30)ng" GN+1)/24N

Yula, k) = kq kq pip2, N 1+N (9,kq:q)
(aq;q)2n(1—k) (E,E,Tq’ ;Q)n(kq + QC])n q,kq;49)N
ak 1+N+n’];7q (N_");q;q

qurz?qn—H\/];7 7qn+] \/]E’plqnvpzqn’ plpzq

8P7 K, — R, gl gln P (—(N-m) gl 420 pol+N-n (3.15)
q —q ’P] ’Pz 7Tq yaq yKq
Summing the g®7 series in (3.15) by using [2, App.II (I1.22), p. 238] we have
kg aq aq. N+1)/27.N
(ak) = (P1P2 pr’ Pz’q> g Nk
o ( g Y b, 61) (aq:q)
P p1p2’ p1’ P2’ 4N
kq kq _ak 1+N ,—N. ag\n
(p17p27 pl p2 plllpzq 7q ’q> (7) (3 16)
' 14N ag ag pipy N kg kg ' '
(aq+ Yp1Y P2’k >pr? Pz’q>
Putting these values of (};(a, k), d,(a,k)) in (3.3) we obtain the following theorem.
Theorem 11. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair then
k 1+N _—N. n
(kQ7m %11 %Z,CI) (plapZ)p?pzq + 'q aq) (a](ﬁ)
aq  kq kq. 1+N 49 aq Pip2 ,—N.
(aq’plpz "pr? Pz’q> <aq+ pirpy k4 ,q)
1+N —N. n
d —k 2n <p17PZa q »q 7Q> q
Z( 1 ) e Bu(a,k). (3.17)
- (kq1+N kg kq Plpzq—N’q>

Yp1’p2? a

As pp — oo, (3.17) yields the following theorem.
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Theorem 12. If (o,(a,k), Bu(a,k)) is a WP-Bailey pair then

I+N

kq,pl,q) (p1.a:4q), (qpl ) O (a, k)

(
(cokiia) B (aga)
i( kcf”) ((Plv‘]—NQCI)r; (p1 1+N> Bu(a,k). (3.18)

n=0 %,kq1+N;q

4 Bailey Pairs

In this section we give numerous Bailey pairs deducible from certain summation formulas.
_3
q'"V2(a,qv/a,—q\/a;q)rq 2"
(qv \/Zla - \/ZZ; CI)r

L[ (—g 2:q)u(1++@) | (g %:9).(1—a)

(i) Choosing o, =

in (1.4) and using the summation formula [5, (4.1), p.76]

we get,

B.= = + (4.1)
"2 (gag,—Vaq)n  (4—/aq,\/a;q)n
oy, and B, given in (4.1) form a Bailey pair.
r(r+1)/2 . —r
(ii) Taking o, = 4 (a,9v@9)rq in (1.4) and using the summation formula [5, (4.2), p.76] we get,
(g va:q)r
_1+ya (=1:¢)n 1-—va  (=Lg)n
Bn= — + —. (4.2)
2 ((/L\/a y T/ aq’q)n 2 (Q7\/a7_Q\/aaQ)n
o, and B, given in (4.2) form a Bailey pair.
qr(r+1)/2(a;q)rq—%r

(iii) Taking o, = in (1.4) and making use of the summation formula [5, (4.3), p.76] we find,

(¢:9)-
1 1
Itva  (-¢%@h 1-va (=4
2 (q,—/aq,9v/a:q)n 2 (g,\/aq,—q\/a:q)x
o, and B, given in (4. 3) form a Bailey pair.

q>" (a;q),(1 —ag™)
(¢:9)r(1—a)

_1+va  (—g g 1-va (=g 7q)

ﬁn:

(4.3)

(iv) Choosing o, = in (1.4) and using the summation formula [5, (4.5), p.77] we find,

B : (4.4)
" 2va (¢,\/aq,—qvaq).  2va (4,—/aq,q\/aq)n
oy, and B, given in (4.4) form a Bailey pair.
r(r+1)/2 .
(v) Taking o, = g (@,9va9), in (1.4) and using the summation formula [5, (4.6), p.77] we find,
(¢, Va:q),
" 2va (9,v/aq,—/ag;q)n - 2v/a (q,v/a,—q\/a;q)n

o, and B, given in (4.5) form a Bailey pair.
qr(r+1)/2(a;q)rq%r
(q:9)r

(vi) Choosing o, = in (1.4) and making use of the summation formula [5, (4.7), p.77] we
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find,
B, — 14+va (=g 1-va  (—q%q) . “6)
" 2va (q.—/ag,qVvaiq).  2va (q,\/ag,—q\/a;q)n
o, and B, given in (4.6) form a Bailey pair.
¢V a,—qvabig) (—4F)
(4. —va,%:4q),

in (1.4) and using the summation formula [2, App. II (II.14),

()

(vii) Taking o, =

p. 237] we get

[ N @.7)

" (g.9va, %),
Oy, ) given in (4.7) form a Bailey pair.
gi in (4.7) f Bailey pai
g "V2(a,b,c;9),(1-ag”) (—£)"
(viii) Taking o, = —— be/_ in (1.4) and using the summation formula [2, App. II
(Q77qa?q;Q)r(1 —Ll)
(I1.21), p. 238] we get
(56:9)
Br= i (4.38)
(q’ t%q’ %;q)n

(ay, By) given in (4.8) form a Bailey pair.

5 WP-Bailey Pairs

In this section we give certain WP-Bailey pairs out of which some are known and some are new.

biq) (1—aq™) (1\". : : :
(i) Taking o, (a,k) = (Ez’ a;]) S (laq )) (> in (3.1) and summing the series by making use of [2, App. II
q,%39),(1—a
(IL21), p. 238] we get, '

b
(k,%2:q)
Bu(a,k) = <" (5.1)
(4. %:4),b"
(ay(a,k), Bu(a,k)) given in (5.1) form a WP-Bailey pair.
(a,b,c,%;q)r(l —aq”)

(Q7%a%a%;Q>r(l 761)

.
(ii) Choosing o, (a,k) = <> in (3.1) and using the summation formula [2, App. II
a

(I1.22), p. 238] we get,

( aq kb @-q)
Bula,k) = o A (5.2)
( >bc? a ’q>n

o, la k B’l a,k iven in (52) form a WP-Baile air.

< ( ) )7 ( ) )> g yp

(a7 Q;q) (1 anVl)
k n

(¢:kq:9),(1—a)
of [2, App. II (IL.21), p. 238] we get,

k n
(iii) Again, choosing oy, (a,k) = <> in (3.1) and summing the series by making use
a

I, n=0
Bu(a,k) = { (5.3)

0, n>1.

So, (at,(a,k), Bu(a,k)) given in (5.3) form a WP-Bailey pair.
(iv) If we take o, (a,k) = 0, in (3.1) we find,

(k. 5:9)
n(a,k) = ——. 5.4
Pu(a.k) (9,aq:9), G
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(ay(a,k),Bu(a,k)) given in (5.4) also form a WP-Bailey pair.
(v) In the summation formula [5, (1.3), p.71] if we take ¢ = a2 we get,
p kC] g
. k .
a %q N ,q;q] _1+va (g, \/4:q)n ( 2k Z,q)n
14+n

4P3

kq?,%q" ™" aq

(5.5)

k n
Now, choosing o, (a,k) = 71) () in (3.1) and summing the series by using (5.5) we get
1. a
n

1k q.
Bula k) = Ve (k! Jaky/ia),
n b - 1
2 (q,kq?7q\/57\/ch;q>n
Lk g /4.
]_\/a <k,6]2, va’ k\/;7Q)n
2 (q,kq%,—qf,—\/aq;q)n

(ay(a,k),B(a,k)) given in (5.6) form a WP-Bailey pair.
(vi) Again, taking c = %q% in the summation formula [5, (4.4), p.77] we get,

+ (5.6)

4P3

a,Zqé,kq”,q";q;cf]_H\f (a‘bfq ( \[)
kq%’%qlfn’aql+n 2\/a ( ) (/@G 4@ @)n
L 1-va (aq,\/&;Q)n(—T,—k Z;q)n
W (kat Msg) (- yam—avaia)e

‘I\J\

1
2,

(5.7)

I\J
‘I\)\

k n
Now, choosing a,(a,k) = - <q) in (3.1) and using (5.7) we get
(q,kqf' ) a
n

B.(a,k) = 1+Va (k’q%’%vk\/g;CI)n
2y/a <q,kq%7q\/a’\/a>q;q>n
_1-va <kq%a—%,—k\/i;q)
2\/a <q, & —ava —\/>q) .

(ay(a,k),B(a,k)) given in (5.8) form a WP-Bailey pair. Bailey pairs given in (5.6) and (5.8) are believed to be
new.

(5.8)
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6 Bailey Chain

n

o
If (o1, By) is a Bailey pairie. B, = ) r

———————, then so (¢, B;) is also a Bailey pair, where
= (a:q)r(aq:9)- m

(P1,P2:q)n | 5% ’
o = <p‘p2> . (6.1)

" ag aq,
(Pl’Pz’q n

and

g Preia (i), (5) B

B, =
—0 (Q;Q)n—r (%’%;q>n
— (P[;Zz;q>n i (P1,P2;Q)r(qin;q)’qrﬁ ©2
PPy~ a |

(q,%,%;q)nr:o ( a q n;q)r
Thus, we find that if one Bailey pair (a,,3,) is known then a new Bailey pair (o, 3,) can be constructed as

shown above in (6.2). Repeating this process we can have infinite number of Bailey pairs if one initial pair is
known. These Bailey pairs so constructed from an initial Bailey pair form a chain called Bailey chain.

7 WP-Bailey Tree

Andrews proved following two theorems for constructing WP-Bailey pairs from a initial known Bailey pair.

Theorem 13. If (@, (a,k), Bu(a,k)) is a WP-Bailey pair, then so is the pair (o, (a,k), B, (a,k)) given by,

m

mq mq. n 2r . k. : r
9 2 1— b7c’ r > ka r k
( 61)"Z mq m(q chI) (39),, (ki @)t () By (aum) an
= 1-m (525q) (4@ n—r(MGiQ)mir
[6, Theorem (2.1)]

bck
where m = i

ag’
Theorem 14. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair, then so is the pair {0y, (a,k), B, (a,k)) given by,

o) = 02 (£ 0,

k
n k. r
:Br;(avk) = Z ((Z,q)n_r <k> Br(avm)v (7.2)

r=0 ;Q)nfr m

[6, Theorem (2.2)]
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azq
where m = —.

From these two theorems, each WP-Bailey pair gives rise to a binary tree of WP-Bailey pairs. Andrews coined
this the WP-Bailey tree. The following four theorems due to Warnaar give additional branches to the Bailey tree.

Theorem 15. If (o, (a,k), Bu(a,k)) is a WP-Bailey pair, then so is the pair (o, (a,k), B, (a,k)) given by,

1 1
1—ock2 1 2" (m;q)an (k"
k)= 1O Lo il (1) g )
1—-ok2q" 14+o0om:? (k;q)om \m
1 1 k
l—ok: & 1+omrgh (X5q) k'
! (a,k) = - T 2mZnr (Z) By(a,m), (7.3)
1—okiq" /=5 1+om: (4:9),_, \m

[6, Theorem (2.3)]

)
where m = — and 0 = {—1,1}.

The freedom in the choice of ¢ simply reflects that the above expressions are invariant under the simultaneous
. 1 1
negation of k2, m2 and ©.

Theorem 16. If (®,(a,k), B,(a,k)) is a WP-Bailey pair, then so is the pair (o), (a,k), B, (a,k)) given by,

o (a* k:q) = Oy (a,m;q),
—mg: (1 —mg?) (2:q?), (kg )wer (%)
/ 2,k :( mq;q)an (1—-mgq )(mzq (a,m:q), 74
PRt = i By () (@i P74 74
[6, Theorem (2.4)]
where m = —.
aq

Theorem 17. If (o, (a,k;q), Bu(a,k;q)) is a WP-Bailey pair, then so is the pair (&, (a,k;q), B, (a,k;q)) given by,

7n1+aq2n
oy (a® kiq*) = g On(am:a),
_a (=mq;q)on & 1 — mg? (mz’qz)n,,(kQQZ)rWr (%)n_r
B kig?) = g LDy (L md ) Blama), (15

(—a;q@)m = (1=m)  (¢*¢*)n-—r(M*G*q*)ntr
[6, Theorem (2.5)]

k
where m = —.
a
Theorem 18. If (o, (a,k;q), Bu(a,k;q)) is a WP-Bailey pair, then so is the pair (&, (a,k;q), B, (a,k;q)) given by,

%n(aakaCI) aﬂ(a m;q ) Oén+l(a’k;Q) = 07
]

2y 13 — et k;q)nsor —kym
Bi(a,k;q) = m‘”)” 1 ’"q )(’” Dy kit () Bi(a,m:q?), (7.6)
(aq:q)n = (@) n—r(Mmq; @) ns2r

[6, Theorem (2.6)]

k
where m = —.
a
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8 Applications

In this section we shall establish certain transformation formulas by making use of the results established in
previous sections.
(a) Substituting the Bailey pairs given in (4.1) in (2.2) we get,

aq aq. 3
(p|’p2’q>w Sq)S aaqfa_qﬁ7pl7p2;q;_g?p2

aq . aq aq
(a(/bl)ll)Z’q)oo \fv_\/aaa7ga0
- _l —
_ 1+\/53q)2 P1:P2,=q 23 5L
2 _\/a ¢_\/a i
r —L. . _aq 7 1
1— P1,P2,—q 2.4,
Llova o T I G Y 3.1)
2 | —/aq,/a pP1p2

Similar transformations can be established by putting Bailey pairs given in (4.1), (4.2), (4.3), (4.4), (4.5), (4.6),
(4.7) and (4.8) in any one of the results given in (2.2), (2.3), (2.5), (2.6) and (2.8).
(b) If we put WP-Bailey pair given in (5.1) and (3.5) we get,

2a a r a?
(%7%”])00 o Cl,CI\/a,—Q\/a,ba\/];—\/];M7—\/]7q§q§—flg
87

aq. ag aq _ aq q q
(aq7 kz,‘I) \/aa—\/aaj>ﬁa—ﬁaa TN %
[, kb. .d
k’a’q’bkg]

aq
L b

Similar transformations can be established by substituting WP-Bailey pairs given in (5.2), (5.3), (5.4), (5.6) and
(5.8) in any one of the results given in (3.5), (3.7), (3.10), (3.13), (3.14), (3.17) and (3.18).
(c) Replacing b, c by p; and p; in (7.1) respectively and then putting the values of a,,(a,m), B,(a,m) from (5.1)

we get new Bailey pairs.
(aacI\/a7_Q\/avb7pl>p2;Q)n <k>n
<q7\/aa_\/a7t%q7%7%;q>n

mb
k mg mq. n - r
(k7m7P1’P2’q>n < l—qur (m>%b7p17p27kqn7q n;q)r(%)

=P (8.2)

o, (a,k) =

Bia.k) = ) : (8.3)
aq aq. ~= 1-m aq mq mq 1- 1+n.
(CbmanvE?q)nr_o (q’?aﬁ’ﬁv%q ", mq +n,1’]>r
k
where m = P1P2‘
aq
Now, putting these values of ] (a,k) and B, (a,k) given in (8.3) in (3.1) we get,
k . r _
(;,%,%,aq,q)n o m,q\/m, —q\/m,"2,p1,p>,kq" . q ”;q;Z]
s P7 _
(mq,%?,%,g;q)n _W7_ﬂa%7%a%7%ql nvmq1+n
[a,q\/a,—q\/a,b,p1,p2,kq",q7"; q;
=gdy aq aq aq a l-n . 1tn . (8.4)
_\/;7_\/a7?75757ﬁq ,aq
wherem:k‘;%pz.

Putting the WP-Bailey pairs given in (5.1), (5.2), (5.3), (5.4), (5.5), (5.6), (5.7) and (5.8) in any one of the results
given in (7.1), (7.2), (7.3), (7.4), (7.5) and (7.6) one finds new WP-Bailey pairs, on substituting these new Bailey
pairs in (3.1) we get transformations similar to (8.4).
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9 Conclusions

In this paper, certain transformation formulas involving q-hypergeometric series have been obtained by mak-
ing use of theorems, Bailey Pairs and WP-Bailey Pairs established herein. From these transformation formulas
g-series identities can be deduced which may have partition theoretic interpretations. Results of this paper are
quite useful and we hope that these results will form the base of further research in the subject.
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