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1. Introduction, Notations and Definitions

Transformation theory play very important role in the theory of g-hypergeometric
series. Rogers-Ramanujan type identities are established through transformation
formulae and identities have great importance in the theory of partitions. In this
paper, we have established certain transformation formulae for g-series by using
WP-Bailey pairs. we employ usual notations

(a;¢)n = (1 —a)(1 —aq)...(1 —ag"™"), n>1,

(a;q)0 =1
(@;9)o = [ J(1 = aq")

and
((11; a2, ..., Qy, Q)n - (al; Q)n(GQ; Q)nm(ar; Q)m

(a1, a2, ..., ar; @)oo = (015 9)00(a2; @)so---(Ar; @) o

An . ®, basic hypergeometric series is defined by

a1, a2, ..., Ar; q; 2 — [a1, a9, ., 075 gln2" n,m(n—1)/2) 1"
D = — 1.1
b1, bs, ..., by 1 Z [q, bl,bg,...,bs;Q]n [( ) 1 ] ( )

n=0

W.N. Bailey in 1944 stated a theorem which is simple but very useful.
If

6n = Z Ay Up—rUnr (12)
r=0
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and

= Z 6r+nurvr+2n7 (13>
r=0

where «,., d,, u, and v, are functions of r alone, such that the series =, exists, then

n=0 n=0

Bailey himself defined the Bailey pair relative to the parameter a as the pair of
sequences satisfying the relation

n

= ; (¢:9) T Drr’ (1:5)

n—r (CLQ7 Q)nJrT

There are six sets of sequence («,,) for which (3,) are known in closed form. Out
of these six sets five are due to Bailey and one is due to Slater. For detail one is
referred the paper of Verma, A. [5]

A W.P. Bailey pair is a pair of sequences {«a,(a, k), Bn(a, k)} satisfying

apla, k) = Bola, k) =1

and

Bula k) =3 6/ e s Dt gy (16)

— (¢ On—r(aG; Ot

2. Theorems

In this section we establish certain theorems which will be used in next section.
Flag)y o (ki)

———— and v, =
(4;9)r (ag; q)r

(i) Let us choose u, = in (1.2) we get

n

Bulak) =" (k)@ Qo (5 Dntr oy (2.1)

— (4 On—r(aq; Oty

which is (1.6)
Now, (1.3) gives

o0

Z k/ a; C] (k5 @)rton 5
r+n-
— r(aG; @)rs2n

kqui (k/a; q)r(kg®™; q),

_ i 9.2
(aq; q)an )r(ag+2m;q), " (22)

r=0 44
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9 T
If we choose 9, = (%) , then

_ (k@) (a’q\" k/a, kq®; q; a*q/k?
Yn(a, k) = (ag O)on \ B2 2P, ag?mHl (2.3)
Summing o®; series in (2.3) by using [Slater 4; App. IV (IV.2)] we have
(aq/k,a’q/k; @)oc (K @)2n (a2q> "
Yola, k) = — | . 2.4
8 = g a2, 0)c @i >0

L2
Using (1.4) we get following theorem.
Theorem 1.

If {an(a,q), Bn(a, k)}are WP Bailey pair then

> () oy - Gl 5= e (5) o 2

n=0

This is a known identity [Laughlin 1; (1.7)]
(ii) Doing all as in (2.1), (2.2) and then taking §, = a?/k* we get

(; @)2n (a2q>” { k/a k™ q;a® /K ]

a k) = oD (G4 g L N5 G 2.6
n(a-£) (ag;q)an \ K2 ) 21| ag®™ (2:6)

Summing the o®; series in (2.6) with the help of following summation theorem

" { a,b; g; ¢/ab ] _ (cq/a.cq/b;q) {ab(l +¢) - cla+ b)} 20

cq (cq, cq/ab; q) oo ab—c

[Verma, A. 5; (1.4) p. 771]

we have

(o) = B0+ ag™) ( k ) (aq/k, aq/k; @) (fﬁ)" (2.8)

(a?q/k; q)2n k+a) (aq,a®q/k? @)oo \ K?

Now, using (1.4) we find,
Theorem 2.
If {an(a, k), Bn(a, k)} are sequences forming a WP Bailey pair then

> () e = (v55)

n=0
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2

xiM(Haq%) Y an(a, k). (2.9)
( g

= (a?q/k; q)2n

This identity is assumed to be new.
(iii) Doing all as in (2.1), (2.2) and then taking

(gVE, —qV'k, p1, p2; @)» < aq )
(VE, —Vk, kq/p1,kq/ps; @)r \P1P2

5, =

we get,

. _ 2n . n
(o k) = K@) (1 kq ) (p1, P23 @) ( aq ) y
(aqg; @)n \ 1=k ) (kq/p1,kq/pa; Q)n \ p1p2

a
kg, " E, —q" N, i, paq k0 g ——
X ¢®Ps kqn+1 kqn+1 P1p2 . (210)

qn \/Ev _qn \/E7 9 3 aq2n+1

P1 P2
Now, summing the ¢®5 series using [Slater 4; App. IV (IV.7)] we get after some
simplification,

k‘ k‘ . . n
(k) = — (K4 K/ P12 4/ 1, 04/ 3; G)oc (1, P2: ) (aq> )
(aq,aq/p1p2, kq/p1, kq/p2; @)sc(aq/p1, aq/pa; @)n \ prp2

Using (1.4) we have following theorem
Theorem 3.
If {an(a, k), Bnla, k)} is a WP-Bailey pair then

> 1—kq2") (p1, P25 D (aq >"
Z( 1—Fk ) (kq/p1,kq/p2; q)n \ p1p2 Bula, k)

n=0

kg, k Q)0 ' !
_ (kq,kq/pr1p2,aq/p1, a4/ p2; @)oo (p1, 2, O ( aq ) anla k). (212)
(aq,aq/pip2, kq/p1, kq/p2; @)oo (ag/pr,aq/p2; @)n \ p1p2

n=0
This is also a known identity [Laughlin 2; theorem 1, p.3009]

(iv) Taking p, = V& in (2.12) we get an another theorem,
Theorem 4.

If {an(a, k), Bula, k

~—

} is a WP Bailey pair then

(—qVk, p1;q)n ( aq
(—Vk&, kq/p1; )n \p1VE

NE

)” B, )

I
o

n
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_ (ka.aVk/p1, ag/p1, a4/ VK @)os (1, VE; @) aq na a
- (CLQ;CLQ/M\/_,kq/pl,q\/_qOO % aq/pl,aq/\/_ D (pn/%) n(a, k).

(2.13)
(v) Taking p1ps — oo in (2.12) we get another theorem,
Theorem 5.
If {an(a, k), Bn(a, k)} is a WP Bailey pair then

0 l—kqQ" . OO
Z( 1— & )q a"fBn(a, k) = Zaq an(a (2.14)

n=0

(vi) Taking p; — oo in (2.13) we get another theorem,
Theorem 6.
If {an(a, k), Bn(a, k)} is a WP Bailey pair then

S () e

(kQ»CLQ/\/_ q 0o \/_ q nq" n(n+1)/ a n e
- (aq, ¢V'k; q) oo HZO (ag/VE; q)n (\/E) (=) an(a, k) (2.15)
3. Main Results

In this section we shall establish our main transformation formulae.
(a) Unit WP Bailey pair is

(av q\/_7 _Q\/Eu a/kvq)n (k)n
n 7k = -
e k) = e —a kg ae \a
1, ifn=20
671(@7 k) - (31)
0, for n > 0.

Substituting this WP-Bailey pair in (2.5) and (2.9) we get following summation
respectively,

(i)
0, 0/a, ~q:/a, a/kf B~V Vg —VRE

o Va, \/_kq, \ﬁ—a\[

B (aq, a’q/ k2
(ag/k, a2q/k, q)oo
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(ii)

m%@—w@kaﬂwai—J?mg

g AR

a,qf,—qx/aa//’f\/_—\/_\/_,—J_;q;a—q2

+a 57 P \/— \/—

~ (ag,a? Q/kQQQ)oo <k+a>
(aq/k,a*q/kiq)e \ Kk )~
(iii) Substituting the WP-Bailey pair of (3.1) in (2.12) we get,

a, qv/a, —q\/a, p1, p2, a/k; s

6Ps P12

Va, =, oL g

_ (ag, aq/pip2, ka/p1. ka/p2; @)oo
(kq, kq/p1p2, aq/p1, aq/ p2; @)oo

For py1, p2 — 00, (3.4) yields

a, qv/a, —qy/a,a/k;q kg | (ag;q)s
\/_ —V/a,kq,0,0 (kg @)

(b) The trivial WP-Bailey pair is

1, ifn=0
an(a, k) =
0, for n > 0.
(K, k/a; q)n
Bnla, k) = ———
(@) (¢,aq:q)n

Substituting (3.6) in (2.5) we get
(i)
k. k/a;q;a’q/ k> _(aq/k,a2q/k;q)oo

q) - 9
> ag (aq,a’q/k? q)os

(3.5)
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which is Gauss summation formula. Substituting (3.6) in (2.9) we get,

o { b k/a; g a2/ k2 } _ (ag/k,@q/k; ) {k(l —i—a)}. @8)

aq (aq,a’q/k*q) | k+a

(ii) Substituting the WP-Bailey pair of (3.6) in (2.12) we get,

a
k, vk, —aVk, py, pa, k@ ¢ ——
ko k P1P2
\/Ea _\/Eu _q7 _q7 a
i

1 P2

6Ps

_ (ka, ka/pip2, aq/p1,aq/p2; @)

3.9
(aq, ag/prpa, kq/ p1, kq/ p2; @)oo (39)
which is same as (3.4).
(c) WP-Bailey pair due to Singh [3] is
o (a, k) = (a,9v/a, —qv/a,y, 2, a’q/kyz; q)n <E)"
S (Q7 \/aa _\/av GQ/yaCLQ/Zak?JZ/a,Q)n
k k k 1 q)n

Ba(a, k) = Fy/a kz/a. k,ag/yziq) (3.10)

(¢,aq/y, aq/ 2 kyz/a; q)n
Substituting WP-Bailey pair (3.10) in (2.5) we get,

k.ky/a,kz/a,aq/yz; q; a*q/ k> }  (agq/k,d*q/k; @)
aq/y,aq/z, kyz/a (aq,a?q/k% q)o

2
a,qv/a, —q\/a, y,z,ﬂ Vk, ~Vk,\/kq,—/kq -q;%

Xloq)g . (3.11)
aq aq kpp aq
e s A \[ \[

Substituting WP-bailey pair (3.10) in (2.9) we have

(aq,a*q/k*; @)oo (l{:+a> o {k,ky/a,kz/a,aq/yz;q;a2/k2}
(aq/k,a2q/k;q)s \ & ) 7| aq/y,aq/z kyz/a

aq\/_q\fy,,q\/_\/_\/_, q,q,

:10(1)9
aq aq kmm aqg  aq
Ve \/—_?T___ \/7 \/7
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2
q a
a, Q\/_ Q\/_ Y,z p \/_ \/_ \/ ) Q7 q; ——

+(110(I)9
aq aq k'ppz aq
f—f——Tl——— \ﬁ—\[

(iii) Substituting the WP-Bailey pair of (3.10) in(2.12) we get,

k,qVk, —qV'k, p1, p2, ky/a, kz/a, &Q/yZ;q—p Z

57 kq k 2 1
\/Ea_\/Eakqa_q7_q7%7%7 yz
PL P2 Yy =z a

(kg kq/pip2,aq/p1,aq/p2; q)s

(aq,aq/pip2, kq/p1, kq/p2; @)oo

2
a, V@, —q/a, p, p2, Y, 2, 1t 4

kq

X P P1P2

o p27 ya Z, a
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