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1. Introduction, Notations and Definitions

Let q be a fixed complex parameter with |¢| < 1. For any complex parameter
‘a’, the g-shifted factorial is defined by,

1 if n=0;
<a’q>“:{ (1-a)(1 - ag)(1 - ag®). .., (1 —ag"™) ifn>1.

(@ gloe = [ [(1 = aq").

r=0

For brevity, we write
a1, az, as; ..., ar; gln = [a1; glnlaz; qln---[ar; gl

A basic (q-) hypergeometric series is defined by,

A1,02, ..., Qp; Q; 2 = (alya2>-~-aar;Q)nzn n, n(n—1)/2\1+s="
D = — , (1.1
s blub27"'7bs :| Z (q7b1762a"'7b5;Q)n (( ) 1 ) ( )

n=0

where for convergence |z| <1 when r =14 s and for 1 +s > r, |z] < cc.
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Following results are needed in our analysis.
(i) If A(n,r) is an arbitrary sequence involving integers n and r then,

ZZAnr :ZZAn—i—r,r). (1.2)

n=0 r=0 n=0 r=0

[Srivastava & Karlsson 4; lemma 1(2) p. 100]
(ii) A truncated basic hypergeometric is represented as,

1,02, ..., Ay} 3 2 T (a1, a9, ... a5 q)p2"
T(I)s ]_.3
|: bl,bg,..., s :|m Z q,bl,bg,.. bS,Q) ( )

n=0
(iii)
6. | ©avVa—ava,a® [k k¢, " g q/a
070 \/aa _\/av kQ/a’J aql_n/ka aq1+n
_ (aag9)n (kK | (1.4)
(k/a, kq/a; q)n \ a?
which can be deduced from [Gasper & Rahman 2; App. II (I1.21)] by putting
¢ =kq" and b = a?/k in it.
(iv) Again, taking ¢ = ag'™ in [Gapser & Rahman 2; App. II. (I1.21)] we get,

{ a,qv/a, —qv/a,b;q; 1/b } _ (ag,bq;0)n (15)
Va, —+/a,aq/b (@ aq/biq)nb
(v) Taking b = a/k and ¢ = kq™ in [Gasper & Rahman 2; App. II. (I1.21)] we
have,
o. | Ve —avaalk ke g gq | _ [ 1 i n=0 (1.6)
0% a, —va, kq,aq" "k, ag"t™ 0, if n>0. ’
(vi)

d a, Q\/aa _q\/aa bv ) GZQ/bCk, kqn’ q—n7 q;4
85T Va, —/a,aq/b,aq/c,bek/a, aq" "k, ag't"
_ (ag,ag/be, bk/a, ck/a g)
- (ag/b,aq/ec,bek/a, k/a;q),’
which can be deduced from [Gasper & Rahman 2; App. II (I1.22)] by putting
d = a*q/bck and e = kq™.
Again, putting k = aq in (1.7) we get

a,qv/a, —qv/a, b, c,afbc; q; q
Va, —/a,aq/b,aq/c,beq

(1.7)
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_ (aq,bq, cq, aq/be; q)y

~ (q,aq/b,aq/c,beg; On (1.8)
a, b; q; C/ab . (Cq/a,cq/b; q)oo ab(l + c) _ c(a + b)
2@ [ cq ] "~ (cq,cq/ab; q)oo { b — ¢ } (1.9)

[Verma 5; (1.4) p. 771]

If a pair of sequences («,(a, k,q), Bn(a, k,q)) satisfy

Oéo(a,k?,Q) - ﬂO(av k?Q) =1

and
n

fula k) =3 (k/a; @)n—r(K; Q)nw%(a? k.q)

—0 (¢ On—r(aq; Q)ntr

:(k,k/a;Q)ni< (47", kq"; ), (°4) arla.k.q), (1.10)

(¢,aq;q)n agt*t, aqt" ki q)r \ k
[Laughlin 3; (1.1)]

Then these sequences are called a WP Bailey pair.
Multiplying both sides of (1.9) by €2,2", summing over n from 0 to oo and
applying the identity (1.2) on the right hand side we get,

- /{:/a q k Q>n+2r
Bnla, k,q)Q ay(a, k, q) Q2™ 1.11
Z nzzo (¢; Dn(ag; @)nror (@, @)y (1.11)

2. Main Results

In this section we shall establish certain transformation formulae by making use
of (1.11).
(i) Taking ©,, =1 in (1.11) we get

Zﬁnakq Z

2
r=0 79

kja,kq*; q;
(a,k,q)z" 2P [ aéﬁwq = } : (2.1)

Taking z = a?q/k* in (2.1) and summing the inner ,®; series by using [Gasper &
Rahman 2; App. II (I1.8)] we get,

il a’q\" _ (ag/k,a*q/k; @)
Zﬂn(%/ﬁ@ (_> B (aq,GQQ/k?QQQ)oo
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[e’s) k’ kq.q2) @ ra .
XZ (IQ/]{? aq2/l{; q) (k2> 7’( 7k7Q)7 (22)

where (o, (a, k,q), B.(a, k,q)) is a WP Bailey pair and |a?q/k?| < 1.
Again, taking z = a?/k? in (2.1) and summing the inner ,®;series by using (1.9)

we get
Zﬂn(a,k,q) (Z—Z) :( k (azq/k:,aq/k;q)oo
n=0

r=

k+a) (ag,a®q/k?; q)so

3 et () (1 agan(a k) (23)

where |a?/k?| < 1.

. (CL, Q\/_; _Q\/au GJQ/k; Q)r ( k )T . .
a) Choosing a,.(a,k,q) = — ] in (1.10) and usin
( ) & ( ) (Q7 \/av _\/57 k'Q/CL, Q)r a? ( ) &

 (a k) EN"
ok ) =i () .

Putting these values of a,(a, k, ¢) and 5,(a, k, q) in (2.2) we get,

(1.4) we get,

aq\/_—qf\/_\/_\/_,\/_, 7q,

| s finfE

_ (ag,a*q/k* q) a,k;q;q/k
 (ag/k,a*q/k; q)w ® { kq/a } o la/kl <1, (2.5)

Again, putting the values of a,(a, k,q) and §,(a, k,q) of (2.4) in (2.3) we get,

awwffJVifH#

@fff f—f“

aq\/_—qf\/_ —Vk,Vkq, - \/_,C;wz,iJ
—|—a8<I>7
N T

2
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()R] e

where |1/k| < 1.
(b) Choosing «..(a, k,q) =

_ 2 . k r
(Q7 \/57 _\/57 GQ/b7 QQ/Ca bCk/a; Q)r

using the summation formula(1.7) we get,
(k,aq/bc,bk/a,ck/a;q),
(¢,aq/b,aq/c,bck/a; q)n
Putting these values of a,(a, k, q) and S,(a, k,q) in (2.2) we have following trans-
formation,

Bula, k. q) = (2.7)

aqf—qff ~Vk Vg ~VEg bye o T

7Q’
10Pg Vi v aq 4, [0 a_qblgc_k "
\/_ \/_ E’ kb’ a
_ (ag,@%/k* Q) o [ k.agq/be.bk/a, ck/a; q; aq/k? (2.8)
(aq/k, a%q/k; @)oo aq/b, aq/c,bek/a ’ '

where |ag/k| < 1.
Again, putting the values of ay,(a,k,q) and §,(a,k,q) given in (2.7) in (2.3) we
obtain,

a

aq\/_—q\/_\/_ —Vk, kg, — \/_,bc 7q,

109Pg
q aq aq bck:
Va—va Lt [ f1a
2

aqx/_—q\/_\/_ —Vk,Vkq, - \/_,bcbk,q,ag

+ a 109

q q aq aq bck
Va, —/a, \/— \/— PRV -
(k+a) (aq,a*q/k*;q)s k,aq/bc,bk/a,ck/a; q; a2 k?
= o (2.9)
ko (ag/k,a?q/k; ) aq/b,aq/c, bck/a ’ '

where |a/k| < 1.

. (a,9va, —qv/a,a/k; q), (k:) : .
c) Choosing «,.(a, k,q) = — | in (1.10) and using (1.6
(c) g ar(a, k,q) G va —vakea. \a (1.10) g (1.6)

k.k/a;q),
ﬁé (2.10)

we get,

5n<a7 k, Q) -
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Putting these values of «,(a, k,q) and 3,(a, k, q) in (2.2) we find,

aq\/_—q\/_\/_ —Vk,Vkq,—/kq, - ,q,aq

| vava \f—a\fkq

_ (ag, 0 Q/kz;q)oo )
 (ag/k,a%q/k; q)oo jag/k| < 1. (2.11)

Again, putting the values of a,,(a, k, q) and f,,(a, k, q) from (2.10) in (2.3) we find,

R Vi, g
| vava \ﬁ—a\fkq

aqx/_—q\f\/_\/_f,\/_,yq,

+ a s®r e f \/j—a\/ik‘q

B (k _’: a) ((ng’/c;aqa/qk/ifQ)oo

(2.6)

where |a/k| < 1.
3. Certain special transformations

In this section we establish a theorem which shall be used to find certain trans-
formations.

If we put k = aq in (1.10) and in (2.1) we get the following theorem.
Theorem: If

D)= o) (3.1
then - -
> 002" = o S arle.g)s (32

where |z| < 1.

(i) Taking a..(a,q) = (a,qv/a, —qv/a,b;q),

1
(q> \/57 _\/au (J,Q/b7 q>rbr

~ (aq,bq; @)
ﬂn(@y k) == —(q, GQ/b, Q)nbn,

n (3.1) and using (1.5) we get,
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Putting these values in (3.2) we get,

B aq,bq; q; 2/b | a, q\v/a, —q\/a, by q; 2 /b

(1-2) 2 [ aq/b ] = 4P [ Va, /@, aq/b - 33
((I, Q\/Ea _Q\/Eu b7 C, a/bc; q>7"qr
<Q7 \/aa _\/57 aq/b7 CLQ/C, bcq7 Q)'r

ag, bq, cq, aq/bc; q)n
Ba(a k) = ( / ' ) _

(9,aq/b, aq/c, beg; q)nb
Putting these values in (3.2) we get,

(ii) Again, taking a.(a,q) = in (3.1) and using

(1.8) we get,

(1—2) 4@ aq, bq, cq, aq/bc; q; 2 — .| @ qv/a,—q\/a,b,c,albe; q; 2q
0 ag/b,agfe,beg 075 Va,—+/a,aq/b,aq/c,beg
(3.4)
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