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1. Notations and Definitions As usual, for a and q complex numbers with |¢| < 1, define

[a’;Q}O = 17
la;q],, = (1 —a)(1—agq)...(1 - aq" ™)
forn € N,
[a1, az, ..., ak; ql,, = [a1; qln[az; qln---lak; qln-
and -
[a; qloo = [[ (1 — ag”)
r=0

A basic hypergeometric series is defined by,

(1.1)

oo
o a1,02; -+, Ar; 452 :| — Z [alaa%“'vaT;Q]nZn [(_)nqn(n—l)/Q

14+s—1r
res b17b27"'7bs [q7b17b27"'7bS;Q]n :| '

n=0

we shall make use of following summation formulae in our analysis.

a1/2q1+n 1/2 /3.
sy | @b e | _ lagaa /b, (1.2)
—\/a,aq/b, ag"+" [ga'/?,aq/b;q],,
[Gasper and Rahman 3; App IT (II. 14)]
aqlJrn

6(b5 Q,Q\/a, _q\/aa ba &) qin;q; — w
C - R .
Va, —/a,aq/b,aq/c,aqg ™" lag/c,aq/b;ql,,

[Gasper and Rahman 3; App II (II. 21)]

(1.3)

2. Introduction
A pair of sequences {ay,, 8, } satisfying the relation

T Nr

B, =% o _ 1 3 la "5 qlr(=)"q o 2.1)

=@ dn—rlag; dnsr  [0.ag;]n = g7/ 2[ag" T g,
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is called Bailey pair relative to a.
Similarly a pair satisfying

- 5 > r+n
Yo = — 2.2
; [¢; dlr—nlaG; dlr4n = [a3 d)rlad; @lrsan (22)

is called conjugate Bailey pair relative to a.
Following is a theorem to construct a new Bailey pair from a known pair.
Theorem [Andrews 1,2]

If {ap, B} form a Bailey pair relative to a then so does {a/,, 8]} where

of = lP1paidn <a(1> o, (2.3)

[GQ/PhaQ/P2§(I]n P1P2
and
Frad
g pip2’ |, o [p1; p2; dlrla™"; alrq" Br (2.4)
n [qq] . P1P2 —n, '
Wdin 120 [ag/p1, aq/ p2; qlr [Tq ,qL
If we take

r .
a, = (_)1’qr(r+1)/2 (\/&) [a, _q\/&a b, Q]r ) (25)
b ) la,—Va,aq/b;ql,
n (2.1) and make use of the summation formula (1.2) we get,
lav/a/b; dln

9, 4v/a, aq/b; qln
Thus {apn, Br} given in (2.5) and (2.6) from a Bailey pair. Using Bailey pair (2.5) and (2.6) in
(2.3) and (2.4) we get new Bailey pair as,

o — [P1, P25 qln ( aq )” [a, —q/@, b; gl (—) g1/ (q\/a>n

" [CLQ/pl,GQ/pQ;q]n P1P2 [qvf\/aa GQ/bv Q]n b

_ o, —ava,b,pr paidln (a3/2q2>n (—)ngn(n=D/2 (2.7)
la, —v/a,aq/b,aq/p1,aq/p2; qln \ bp1p2

B = (2.6)

and

r=0

g = [pTZz QLZ": [ lp1,p2,0v/a/b a7 dl, 4" (2.8)

" aq ag aq pipz -
7,9\, 5 —=q "q
pr p2’ a ,

Again, choosing

aq " n n(n—
(0, 4v/a, —qv/a,bcigln (2 ) (<) /2

ay, = 2.9
[(L \/a7 _\/av a’Q/b7 Q’Q/C; Q]n ( )
in (2.1) and using the summation formula (1.3) we get,
be; qln
Bn = lag/be; g] (2.10)

lq,aq/b,aq/c; q)n
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Thus {a,, 5n} given in (2.9) and (2.10) from a Bailey pair. Using Bailey pair (2.9) and (2.10) in
(2.3) and (2.4) we get new Bailey pair as,

. 2.2 n
’ [Cl,qf’ _q\/&a bac7plap27q]n ( a~q ) (_)nqn(n—l)/2 (211)

o, =
[Q7 \/a7 _\/57 QQ/b7 O“Q/Cv CL(]/P1, CLQ/pQ, q]n bcPlP2
and
aq
) pips L, & [p1, p2,aq/be,q "3 4], q"
B, = 7 . . (2.12)
q;4]n —o aqg aqg ag agq

aq aq aq aq pip2 _y,
) b ) 9 q ) q
c’'piip2 a r
We shall make use of these new Bailey pairs and following theorems due to Lovejoy [4] to establish

transformation formulae for g- series.
(1) If {vn, B} is a Bailey pair relative to (a, q), then

oo 1 oo
no_ _A\n n(n+1)/2 (2n+1)r ) 213
,;ﬁ"q [ag; aloo 3 dl o T;O( a)"a I o (2.13)

(2) If {an, Bn} is a Bailey pair relative to (a?, q), then

oo . oo _\n,3n,n(3n+1)/2 ,(3n+1)r 1— 2 2n+2r+1

n a; q a q q a~q
> [a;qlnBg" = a2 ,[ } : =) T r( )ar . (2.14)
= a*q; qloo|d; oo 5=, (1—aq")

(3) If {an, Bn} is a Bailey pair relative to (a?¢?, ¢?), then

0 n(n+1)/2+(n+1)2r+n

a‘L q
Y "lag; qlanBng®™ = E a . (2.15)
n=0 . [q a2q q r,n=0 1 - aq2r+1) '

(4) If {a, B, } is a Bailey pair relative to (a?q, q), then

ZOO afi Qe , . ,
[aq; Q}nﬁnqn — [q [a2q2]. q} § : (—(L)3 zqn(3n+5)/2+3n7 +r(1 +aq L+r+1)ar ] (216)
n=0 ’ ) oo r,n=0

(5) If {an, Bn} is a Bailey pair relative to (a, q), then

o o

., 1
> 1ag; PlnBnd” = —5—

2
- - (_a)nqn +2nr4+r+n
= [0 ¢%Jocla; d)oo 5=,

fa 7 (2.17)

(6) If {ap, B, } is a Bailey pair relative to (a2, q), then

0 2.
>y [a @ Qlon g n_

[aq q} Z a3n 3n? +2n+3nr+r(1 _ aq2n+r+1)ar. (218)
n=0 yq]n

r,n=0

[ag; dloo[g; dloo

(7) If {an, Bn} is a Bailey pair relative to (a?,q), then

— [0%q; ql2n 1
Z [ QQ]Q Boq" =

“— laq, ag®; gl (1 - a)lg, aq, ag* qlo
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{Zq a, + Z n a~ 1 7L(n+1)/2+n7(1+aq) }

r=0,n=1
(8) If {an, Bn} is a Bailey pair relative to (a?, ), then
> 1

Zaqq2n nn:

[a, ag; qln lq, aq, aq; q] oo

I

n,r=0

(9) If {an, Bn} is a Bailey pair relative to (a?,q), then

n n(n+1)/2+nr+r(1+a)
(14 aqm)

Q.

oo

D g gnBag” = %x
o (4%, a%q; q)oo

{Zq a, — Zzai’m 2 n(Sn 1)/243nr— r(1+aq )(1 _aqn+7") }

r=0n=1
(10) If {v,, B} is a Bailey pair relative to (a2, q), then

— [a%q; qlon 1
y Wil

—X
= lag;dl3 9, aq, aq; q)oo

{ Z (_a)nlJr’ﬂzqnl(7l1+1)/2+n2(n2+1)/2+(n1+n2)T+TaT} )

ni,nz,r=0

(11) If {a,, B, } is a Bailey pair relative to (a, ¢q), then

Zﬁ" _#

o lag, ; 4]

{Zq2ra7 +ZZ n a~ 1 n(n+1)/2+2m~<1+aq ) }

r=0n=1
(12) If {a, B, } is a Bailey pair relative to (a, ), then

o0

> lag; ¢PlnBng®" = !

ot (1+ 9)[ag?; ¢*old; dloo

> 2
« { Z (_a)nqn +n+2nr+2r(1 o q2n+2)ar}.

r,n=0

(13) If {av,, B} is a Bailey pair relative to (a?q, q), then

oo

Z[_aq; Q]nﬁnqn —aq; q Z a3nqn(3n+5)/2+r+3nr(1 N aqn+r+1)ar

T 02,24
a
n=0 q’ q q n,r=0

(2.19)

(2.20)

(2.21)

(2.22)

(2.23)

(2.24)

(2.25)
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(14) If {ay, B, } is a Bailey pair relative to (a,q), then

o0

2
Z (_a)nqn +2nr+r<1 + q2n+1)ar (2.26)

n,r=0

> 1
> [ag®; ¢*lnBng" =

o (1 + 9)ag; ¢?loold; dle

(15) If {av, B} is a Bailey pair relative to (aq, ), then

f: [a2q2§ q]Zanqn _ 1 i aSn—1q3n2+3nr+n—1(1 _ qn)a
= lagda 24,43 qle 5=, '
1 s 2
+ — Z a3nq3n +3nr+4n+1(1 _ aqn+r+1)al’_. (227)
l0g; 4 d)oo 5=,
(16) If {v,, B} is a Bailey pair relative to (aq, q), then
f: [0%¢%; aJ2nBnd” _ 1
= lag,aq%qln [aq, ¢, aq?; qloo
Z (_a)nlJrngqnl(n171)/2+n2(n2+1)/2+(r+1)n1+(r+1)n2+roér. (228)
ni,ngz,r=0
(17) If {a, B} is a Bailey pair relative to (a2, ¢?), then
> 1
2n
—aq; qlanfng™" = X
nz:%[ ] [ag; q]oo[9?; 4o (1 — @)
~ Z (_a>nqn(n+1)/2+2n+2r(1 _ qn—&-l)ar. (2.29)
n,r=0

(18) If {avn, B} is a Bailey pair relative to (a,q) and {a,, 85} is another Bailey pair relative to
(z,9), then

ST (1 _ Z)
Z Z aTan2nr+Tﬁn,B; — Z az" 2nr+n )O‘rO‘;L ] (230)

_ 2
n=0r=0 aq,z q n,r=0 (1 zq "

(19) If {avs, B} is a Bailey pair relative to (a,q) and {«,, 85} is another Bailey pair relative to
(z,q), then

= = 2 1 2 (1-2)
Z Z[aq; q]znarzn+rqr +r+2nrﬁnB; — [Z ] Z anzr+nqn +n42nr (1 — 2n) OéTOé;L ) (2.31)
n=0r=0 3 9loo n,r=0 q

3. Main Results

In this section we shall make use of new Bailey pairs (2.7) - (2.8) and (2.11) - (2.12) and
identities (2.13) - (2.31) to establish the transformation formulae for g- series.
(i) Using the Bailey pair (2.7) - (2.8) in (2.13) we get,

p1,P2,qv/a/b,q7™,0,0;¢;q

6Ps g aq aq aq pP1P2q”
"bipilp’ a

i laq/p1p2; 4)ng"

—  |adn
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o0

1 .
(_)7 +nanqn(n—1)/2+r(r—1)/2q2nr+n+r
(9,043 ¢l 2

r,n=0
[p1, p2, a, —q\/a, b; qlrq" (q\/ﬁy
[q77\/av QQ/bv QQ/plaaq/pQ;q]r b
(ii) Using the Bailey pair (2.11) - (2.12) in (2.13) we get,

e . n pl»p?,a(Z/bcaqinaOaO;q;q
aq/pi1p2;qing _

Y lalpizdnd” /’E.’)]]” 6®s | aq aq ag ag piprq"

n:O q?qn c’ b 7p1’ p27 a

oo

1
_ r+nanqn(n+l)/2+r(r—1)/2+(2n+1)r
[g. aq; q)oo T%;O( )

[p1,p2,a,b, ¢, q\/a, —qv/a; qlrq" ( a?q? >T
4,Va, —/a,aq/b,aq/c,aq/p1,aq/p2; q)r \ bepipa
(iii) Using the Bailey pair (2.7) - (2.8) in (2.14) we get,

T

a’q 0 ag _
oo [a;qln pysii p1.p2, 54 ", 0,0:q3q
n
Z (¢ q] 65 a*q a’q a®q pipag” "
=0 ydln Q,T T T T o
P11 P2 a
o0
_ [a;q]oo 2 : (_)na3nqn(3n+1)/2+(3n+1)r(1 — a2q2n+2r+1)
[q,aﬁq;q}w om0 (1 — QQT)

[plu P2, a27 b7 —ag; q]r(_)’rqr(r—l)/Q ( a’3q2 )T
{ o, %1 0% g ] bp1p2
) 7 b 7 pl 7 p2 ) .
(iv) Using the Bailey pair (2.11) - (2.12) in (2.14) we get,

. a~q . n a2q

oo [G7Q]n |:p1p27q:| q pl;p2777q n70’07q’q
Z = 6‘1)5 2 2bC 2 2 _n
o (g q]n a7q a7q a7q a7q p1p2q "
) c’ b p p2’ a?

o0

= m (_)T+”a3”q”(3”+1)/2""7‘("’—1)/2+(3n+1)r (1- a2q2"+27“+1>
[Q7a2q;Q]oo im0 (1 — aqr)
[p1, p2,0°, b, ¢, ag, —ag; g, atq® \"
X 2 aZ 2 2 be
P1P2
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(v) Replacing q by ¢% and a by a?¢? in (2.7), (2.8) and then, using this new form of Bailey pair
in (2.15) we get,

2 4
a a®
o [ag;qlan a X e P15 P2, —— b g 2,0,0;¢% 42
E : P1P2 " o
[ ¢?] 6Ps i a4 o o
n=0 ’ n 3 a“q® a“q” a“q> p1p2q
aq-, , , ; .
b= p1 o p2 a
— [aq7Q] Z qn(n+1)/2+2(n+1)r+n
(42, a%q*; 4% o ot (1 — ag?+1)

2 - r r(r—1) 3, 7\"
X[pl,pg,aq b, —aq®; q}( )"q (aq ) (3.5)

) a*¢* a*¢* a¢* bp1p2
q°, —ag, b ) ) 3 q
P1 P2 r

(vi) Replacing q by ¢% and a by a?q? in (2.11), (2.12) and then putting this new form of Bailey
pair in (2.15) we get,

2 4 a2q4 -
oo ag; qlan T e P12 ",0,0:0% 67
P1pP2 n o C
Z [q2q2] o 2.4 2.4 2 4 2 4 —2n—2
" o a®q* a’q* a’qt aq* pipag
b ’ ’ ’ ) 2
¢ P P2 a
_ lag;q) i gD/ 242t Dr+n
(4%, a%¢%; ¢%] o ro—0 (1 — ag?+1)

Jor.p2 a0 b ¢ ag’ —ag” ) ()" gV < a'q® )r (3.6)
a?qt a’¢*t aP¢t aPqt beprpa
q ,aq, —ag, b ) ’ ) 5 q
c P1 P2 r
(vii) Replacing a by a?q in (2.7), (2.8) and then putting this Bailey pair in (2.16) we get
2.2 aq3/2 n
oo lag; qln [a 4 ;q:| q" /)1,P27T,q ;0,050:9
pPip2 |,
Z [q; 4] 6®s 22 22 29 1
n=0 4 dln 32 0°q° A" a*qC pipaq "
aq Y ) ) ) 2
b o1 02 a
[aq; q]OO = 3n n(3n+5)/24+(3n+1)r n+r+1
=5 —a)"q 1+4+aq
4, a2q%; qloc MZ:O( ) ( )
N et o il (q/> (3.7)
[ 2, a? 2 a*q® a’q ] bp1pa
q, —aq b y 54
P1 P2 r
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(viii) Replacing a by a?q in (2.11), (2.12) and then putting this Bailey pair in (2.16) we get,

2 2 a2q2
a _
o lag;qln iq| " prop2s o =2a " 0,053
Z pip2 |, o c
. 65
n=0 5 dln a2¢® a2q® a%q® a2¢? p1p2q—n—1
b’ e p1t opp’ a?

oo
[@q; Q]oo Z (_a)an71(3n+5)/2+(3n+1)7’(1 + aqn+r+l)

2.2
lg,0%¢% qloc 2=
[p1, p2, a%q, b, aq®/?, —ag®?; gl (=) q"" V2 [ atqt \T 23
x 22 2R 2 a2 be : (3.8)
|:Q7aq1/27aq1/27 bq ) a ) d ’ g aq:| prpz
c 1 P2 .
1x) Using the Bailey pair (2.7) - (2.8) in (2. we get,
ix) Usi he Bail ir (2.7 2.8) in (2.17
.2 aq | n wa _,
04547 [0102’(1} g pron, 22 47,0, 0,34
Z 605 a ba a —n
= (¢ aJn R R GVl
b p1 P2 a
_ ; i (_a)n n?4+2nr+n+r
T [ delad Pl =Y
[a. p1, p2, —av/a, bi gl (-)"q"" D7 (/g) (3.9)
[q, —V/a,aq/b,aq/p1,aq/p2; q]- bp1p2
x) Using the Bailey pair (2.11) - (2.12) in (2.17) we get,
g Yy g
.2 aq . :| n aq  _
aq; q°|n iq| g P2, —,q ", 0,0;¢q;
i [ ] [Plpz n P P11 P2 be 4 g (_]n
(43 qln 675 | aq aq aq aq prp2q "
n=0 bvcap17p27 a
1 o0
_ A" n2+2nr+n+r
@ d)eolag? e T;O( a)"a
[a, p1, p2. av/a, —q/a, b, c;ql (—)"q" V2 a2q? \T
X (3.10)
(9, Va, —/a,aq/b,aq/c,aq/p1,aq/p2; qlr \ bepipz

(xi) Replacing a by a? in (2.7)-(2.8) and then using this pair in (2.18) we have,

2
a°q a
o [aQq;q]zn[ ;q] q" pl,pz,—q,q‘",o,o;q;q
Z PPz 1y ¢®s 2 bey —n
. a“q a~q a~q pi1p29
n=0 [q,q]n T,aqa > ) PP P
P11 P2 a



On Bailey pair and g-series transformations 37

_ Z aSn 3n? +2n+3n7+r(1 _ aq2n+7“+1>

CLq q r,n=0
[a%, p1, p2, —agq, b; gl (=) q"""V/2 [ aP® \T

x . 5 S ) (3.11)
lq, —a,a?q/b,a%q/p1,a2q/p2;q)r  \ bp1p2

(xii) Replacing a by a? in (2.11)-(2.12) and then using this pair in (2.18) we have,

2
[02¢; )20 | —Liq| q" g o
o 3 4)2n 1Pz . o pl,pz,g,q ;0,0:¢5 ¢
Z [ag; q]n o @ @ @ @ p1p2q "

) ) ) )
b’ ¢’ p1 po a?

_ § : a3n 3n? +2n+3nr+r(1 _ aq2n+r+1)

aq q r,n=0
[az»/’lvPQ»a(L _aqvbv (6% q]r(_)TqT(’rfl)/Q a4q2 " (3 12)
x _ 2 b 2 2 2 . b : .
lq,a, —a,a?q/b,a%q/c,aq/p1,a%q/p2; qlr \ bepipz

(xiii) Replacing a by a? in (2.7)-(2.8) and then using this pair in (2.19) we have,

2 Cl?q n aq _,
0o [CL q;Q]Qn p1p2;q q pl’p27?’q ,0,0;Q;q
7 (0] 2 2 2 “n
6Ps
= [ag,aq% qlulq; qln U4 g, O 00 120"
b P11 P2 a
3.3
2 a
a®, —aq, b, p1, p2;¢; ———
- : 5P5 s o, bpip2
(1 7a)[qaa(Z7aq2;q}oo a“q a“q a“q
—0, 0
P1 - P2

ZZ n a1 n(n+1)/2+nr(1+aq)

_|_
(1ia)[Q7aqaaq 7q r—0n—=1

Lo —ag bopripaiale(2)" gD aPg? ' (3.13)
a’q a’q a’q bpipz) .
q,—a, b 9 9 5 q
P1 P2 r

(xiv) Replacing a by a? in (2.11)-(2.12) and then using them in (2.19) we have,

2 . a2q ) " a2q -
s [6*¢; qlon s proon T 0,000
n;) lag,ag dlnlgidln 0 | @4 @’q a’q a’q pip2g"
= b ) c ) pl ) p27 a2 ]
2 a'q® |
1 a aaq7_aq7b7C7P17P2§q;7
= 7®7 2, 2. 2 2 beprpa
(1 - a)lg, aq, ag* qloo o g P4 a%q a?q a’q
b e ;i ope ]
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+ n a~ 1 n(n+1)/2+nr 1+aq
(lia)[(Laqaaq 7q rZOnZl ( )
0% a0, —aq,b, ¢, p1 pa;ale (2)7 V2 [ ale? \T
[ a’q a’q a’q a’q ] beppa
4,0, =@y —— —— —, — 34
b’ c'pr op2 7],

(xv) Replacing a by a? in (2.7) - (2.8) and (2.11) - (2.12) and then using them in (2.20) we get
following results,

(3.14)

2 a2q n
oo [a%;qlan a4 p1y P2y L q7™,0,0;5 g5
Z Pip2 1, 5 Ds b ) .
— la,ag;qlnlg; dln ﬂ7 ’M’M’%
b p1 pe a?
o0
1 Z n n(n+1)/2+nr+r (1+a’)
(0,04, aq; qloe (1+aq")
2 _ b . _\rr(r—1)/2 3,2\"
, la®, —ag, 7[71259272]7"( 2) q (a q ) (3.15)
a’q a’q a’q bp1p2
Q>_a7777777
P1 P2 r
and )
2. aq . n a’q
o (07l {P1P2,q]”q P1: P2, 3754 ",0,0;q;¢
Z 6P5 | 020 @20 20 a2 “n
= la0,0q:qln[q: dln a7q a7q a7q a7q p1p2q
b’ e’ pi’op’ a?
oo
— 1 Z (_a)nqn(n+1)/2+nr+r (1+CL)
[q7QQa aq;q]oo =0 (]. + (lqr)
Lo?ag, —ag,b,c, pr, pa; ale (=)D ( a'q’ >T (3.16)
a’q a*q a’q a’q beprpa
q,a, _avTvivivi;q
c  p1r P2 r
respectively.

(xvi) Similarly, replacing a by a? in (2.11) - (2.12) and then using them in (2.21) we have,

2
. aq . n a’q _
e [ aq,q]n|: ’q:| q P1,P2, 7> 4 nvoao;q;q
P1P2 n be
E : 6®5 | 020 @20 a2a a2 -n
—rs [4; qln agqg ag aqg ag pp9
b’ e’ p1’op2’ a?
4.3
. a2, aq,—aq, b, ¢, p1, pa; ¢ ——
o [—U/Q1q]00 7(1)7 bCP1P2
=5 20 a0 aa a2
[Q7a qaq]OO a,—a, q’ , q’ 7q’0
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_ [[_ag;.Q}oo i i a3n—2qn(3n—1)/2+3nr—7“(1 + aq’“)(l _ aqn+7“)
q,a°q; Q]OO r=0n=1
CLQ,CE ) —a 7b7 ¢, ) ;4 r\— rgr(r=1/2 CL4 2 "
a7 ag, —aq €12 q]z( )2q ( q ) (3.17)
[ aqaqaqaq.] beprpz
4,0y, —Qy ——, ——, ——, T
b c p1 p2 7],
(xvii)Replacing a by a? in (2.7)-(2.8) and then using them in (2.21) we get,
%q aq
s [—ag;qln {;Q} q" p1s P25 ", 0,0545q
pip2 1, b
> 65 | a?q  a?q a’q pipag "
= [4; q)n R R A
b p1 P2 a
3.3
. a2a7aqaba ) ‘) L
_ [_Gqu]oo 5D ) 51 p22 bp1p2
9, a%¢; ] L %4 97 a'q
) b ) pl ) p2 )
[_aq;q}oo ii 3n—2 _n(3n—1)/243nr—r r n+r
T a2l a™"q (I+aq")(1 —ag"™")
¢, 03 qloe = =
X [a27_aq7b7 plapQ;Q]T(_)qu(T_l)/Q a3q2 ' (3 18)
{ . ¥q a’q a’q ] bp1p2 '
) b b b pl b p2 ) .
(xviii) Replacing a by a? in (2.7) - (2.8) and then using them in (2.22) we have,
2 a’q n aq
o [a%¢;ql2n ooz 2| 9 P12 =50 0,005
n 6Ps 2 2 2 -n
2 Bl el o N R Y
b p1 - p2 a
— ; (_a)n1+n2qn1(n1+1)/2+n2(n2+1)/2+(n1+n2)r+7‘
(00, a¢;:qloe | £—
ni,n2,r=
Lo? —ag b prspaial (=) g D ( a*q? )T (3.19)
[ a*q a*q a’q ] bp1pa
q, =@y —— —— —
b p1 p2 r
(xix) Replacing a by a? in (2.11) - (2.12) and then using them in (2.22) we have,
a’q 2
o [6*q;ql2n [;q] q" Y4 om0 g
Z P1P2 n P1, P2, be » q 70707Q7q

d _
6P5 | a2¢ a2q a2q a2q pipag ™

) ) ) )
b ¢ p1 op2 a?

= lag;dlila dlnla dln

1 = "
- - _ 1+n2 ni(ni+1)/24n2(n2+1)/24+(n1+n2)r+r
4,04, aq; q) 2, (-t

ni,na,r=0
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[0?, ag, —aq, b, ¢, p1, pa; ¢](=)"g" "D/ ( a*q? >r (3.20)
{ aqaqaqaq] bepipz
q,a, —a, [ R
b ' c ' pr op2 7],
(xx) Using the Bailey pair (2.7) - (2.8) in (2.23) we get,
aq_ 2n qva
[ee] 5 q q v o n ..
Z |:P1P2 :|2'r7, o P15 P2, b yq 70707(],(1
[¢: 4] 0 aq aq aq pip2q "
n=0 PHn aN Gy, =7/ —y —— T
b p1 p2 a
a3/204
! —qv/a,b,p1,p2; ¢ —— boron
Cleagde T | g, 94 94 94
b1 p2’

ZZ n a~ 1 n(n+1)/2+2nr(1+aq )

a
q, 74 Oor 0n=1

L0 —av/a,b,p1, p2i gl (<)"q" Y/ (azq‘?’/z)r. (3.21)
{q g, % g aq. ] bp1p2
’ b o e,

(xxi) Using the Bailey pair (2.11) - (2.12) in (2.23) we get,

aq
o { ;q} " prs P2, = g7, 0,0; ;g
Z P1P2 n ) bc _
T g 9% | a9 aq aq ag pipag”
n=0 4; 4 R R R R

b’ c p1’p2 a

a2q
1 a,qv/a, —qv/a, b, c, p1, p2; q; beprpa
aq aq aq aq 1

T T¥7
(9, a4; qloo Va, —a, =+, —,—, =0
P2
S S g g

Q,
q7 45 49lc0 1 25021

—qv/a, b, (=) D2 [ g2 \T
Jaava, —ava boepr paiale (=) ( @9 ) . (3.22)
ag ag aq aq } beprp
.

[q,f —Va, e oy o

(xxii) Using the Bailey pair (2.7) - (2.8) in (2.24) we get,

q . 2n _
’q:|nq P15 P25 fuq " OOq q

. [aq;qQ}n[
S b
— ¢ 4] o ag aq aq pipaq "

n=0 " qva, i ) )
b pr p2 a
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1 = n n 2 fn+2nr+2r 2
= 1_q n+2
[¢; 4] o [ag?; ¢*]oo (1 + ) 2 (- ( )

r,n=0

L0 —av/a,b,p1, 21 gl (<)"g" Y/ (a3/2q2>r
{% a’aq,aq’aq;q] bp1p2
b p1 p2 ],
(xxiii) Using the Bailey pair (2.11) - (2.12) in (2.24) we get,

(3.23)

aq
o [aq;qQ]n[ ;q} " p1s P2, = g7, 0,0: g5 q
Z p1p2 1, P bc n
- 6¥5 [ aq aq aq aq p1p29q
— [4; q]n B . L

n=0 ’ 9 ) ) 9
b’ ¢’ p1 p2 a

(oo}

1 2
. n _n“+n+2nr+2r 2n+2
@3 dloolag?; Ploo(1+q) T;O(_a) ! (=)

_ . _\r,r(r—1)/2 2,2 r
X[a7q\/a7 Q\/‘ibyc»l)l:p%(ﬂr( ) q ( a~q ) ) (324)

aq aq aq aq bep1pa
q, Gy =/ Qy == — —, — (4
{ - b c pi p2 }

(xxiv) Replacing a by a?q in Bailey pair (2.7) - (2.8) then using them in (2.25) we get,

2.2
a~q- n aq3/2 B
:|n P17P27T»q n70707%q

(¢ q]n 675 0 a2 a®¢® a2 pipaq
b b b

[~ag; qln [

n—1

n=0 s s

p1 . p2 a?

n+7"+1)

aq, Z a3nqn(3n+5)/2+(3n+1)r(1 aq

2
a
q’ r,n=0

[PhPQ,a q,b, } ( )q r(r—1)/2 <a3q7/2>r

e @O ¢ ¢ bp1p2
q, —aq'/?, , , iq
b P1 P2 r

(xxv) Replacing a by a?q in Bailey pair (2.11) - (2.12) then using them in (2.25) we get,

(3.25)

) a’ 2. n a’q?
[_aq’q]n p1p27q q p17p27T7q_n7070;q;q
L— P 29 P4 99 9.9 —n—1
a~q~ a~q” a~q~ a q- pPi1p29q

b bl b b
b c o op1 p2 a?

>

= [4: q]n

aq? n _mn n n s
Z a3 q (3n+5)/24+(3n+1) (1

_ n+r+1)
[q, (2,262 q] o0 q

aq

r,n=0

e ata bc g’ —aqm;q]r(—)’qr(’”*”/2 ( a'q* )T
2.2 2.2 2.2 b :
[q,aql”,—aq”2 abq 49 29 %9 ;q} b2
.

(3.26)

C’p17p2
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(xxvi) Using the Bailey pair (2.7) - (2.8) in (2.26) we get,

s o aq n gva _
- 5 aqg aq a s
Pt (4 dln gva, X 24 99 P1P2d

"bpi p2’ a

1 s )
= n n“+2nr+r 2n+1
(g dlsolagi ¥l (1 + @) T;O(—@ q (14 g2+
X [a7 _q\/&abap17p2;q]r(_)rqr(r_1)/2 a3/2q2 T (3 27)
_q —\a % % ﬂ bppo ’ .
) ) b ) 01 5 pz, )

(xxvii) Using the Bailey pair (2.11) - (2.12) in (2.26) we get,

agq
oo 1047 ¢%]n ;q] q" P1y P2y L q™,0,0; g5
Z pip2 1, o be T
[4; dJn ©TT| 44 04 a9 a9 pipag
n=0 b7cap17p27 a
1 = >
_ (_a)nqn +2nr+r(1 +q2n+1)
(45 oo [ag; oo (1 + q) T;O

% [a7qf> _q\/a7 b7 c, phpQ;q}T(_)qu(r_l)/Q ( a2q2 )r (3 28)
aq aq aq aq bepipe '
4V —=Q, —— — s~ —— 34
{ ve b c p1 p2 }
(xxviii) Replacing a by a?q in Bailey pair (2.7) - (2.8) and using them in (2.27) we get,
2.2
2 2. i n ag®/? n
co, (75 alan [mpz’q]nq o | PP T 10,0539
= (g dalagdln T gz, €4 a'0 a0 pupag T
b pr 7 ope a?
_ 1 i a3n71q3n2+3nr+n71(1 q )[plaana Q> ] ( )T r(r=1)/2 <a3q7/2)
B . 2 2
(9, aq; qloo o [q, Cagl?, a?q? ’ a’q? ,a q ,q] bp1p2
b P1 P2 r
+ 1 i 3n 3n2+3nr+4n+1(17 n+r+1 [p17p23a2Qa y q ] ( )Tqr -1/ 03q7/2
: a4 aq ) 242 2 2 b
g, aq; qlee “— 12, %4 a*q® a’q 102
mn=0 q, —aq ’ 3 q
b P1 P2 r
(3.29)
(xxix) Replacing a by a?q in Bailey pair (2.11) - (2.12) then using them in (2.27) we get,
2.2
2 2. a~q-, n at¢®
oo, (7% dlon {plpz’qu o | PoP g 10,0545
& dnlad: dlm 6®5 | 0202 0% @2 2% pipag !

n=0 ) ) ) )
b c P1 P2 a?
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o0

1 3n—1_3n%4+3nr4+n—1 n
=— > a"q (1—4q")
[9,04; 4]0 5=

[P17P2,a q,b c, aq/ _aq3/2.q] ( )T r(r—1)/2 < a4q4 )7“

b
{%aql/z —aql/?, abq a*q? ’a ¢ "1 q ,q} CP102
c P1 P2 r
3n 3n +3nr+4n+1 n+r+1
a (1—aq )
[qvaq qloo T;O
[p1, p2,a%q,b, ¢, aq®?, —ag®?; gl (=) q"""V/2 [ atgt \'
X 23 232 22 272 b . (3.30)
a1 CC P ¢ P cp1p2
q,aq , —aq ) b ) 9 ) yq
c P1 P2 r

(xxx) Replacing a by a?q in Bailey pair (2.7) - (2.8) and then using them in (2.28) we get,

2.2
2 2. a~q- . 3/2
= % ’q]Q"[ ’q] ¢ p1.p2, e q7",0,05 5
Z PP = @ 2b2 2.2 2.2 1
—  la:dlnlag, ag? dln S T 0 aq pipag
b " p1 p2 a?
1 o0
= Z (_)n1+’ﬂ2qnl(nl*1)/2+n2(n2+1)/2+n1(r+1)+n2(r+1)+r
[9,09,0¢% dloc | 2~
P ata b —ag? gl (=) g U <a3q7/2>r 5
1/2 a’q a’q a’q bp1p2
q,—aq 777717E7q
i
(xxxi) Replacing a by a?q in Bailey pair (2.11) - (2.12) and then using them in (2.28) we get,
2.2 a2q2 B
o [0 ) | “q| g P1, P2, =0 " 0,0505
Z pip2 1, o c
B 2. 6*5
— g dlalag, ag®; qln 2 a2 @ a?q® pipaq—"
b ¢ p1 o pa’ a?
1 oo
= Z (_)n1+n2qn1(nl*1)/2+n2(n2+1)/2+n1(r+1)+n2(r+1)+r
9,04, a¢% qloo | £~

[p1, p2.a®q.b,c,aq®?, —aq®/?; q|,.(—)"q " 1/2 ( atqt )T (3.32)
a e O a’¢® ¢ a’q? beprpa
q,aq , —aq 9 b ) 9 ) yq
c P1 P2 r

X

(xxxii) Replacing q by ¢? and a by a? in Bailey pair (2.7) - (2.8) and then using them in (2.29)

we get
- a’q? a*q oy, 2. 2
oo |—0ag; ql2n [ ;q] " P1: P2, =754 ;0,0:¢% ¢
Z pip2 1, P
2. 2
"0 [q 3 q ]n an a2q2 a2q2 a2q2 p1p2q72n
T P ) P2 ) a2
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1 o0 )
= [atJ'q] [q2'q2] (1 — q) Z (—a) an(n+1)/2+2n+2r(1 o qn+1)
T * r,n=0
(J1pn b —ag? () U (gt (3.33)
2 a’q® a’¢® ¢ , bpip2) :
ST p1 - p2 oy 4

(xxxiii) Replacing q by ¢ and a by a? in Bailey pair (2.11) - (2.12) and then using them in
(2.29) we get,

2.2

2.2 a“q _
oo [—aqq]gn @9 5 q q2n P15 P2, 4 2n7050;q2;q2
’ pip2’ |, o be
Z [4%; ¢?] 65 22 29 292 29 —2n
n=0 v n a~q- a~q” a~q” a~q- p1p29
b ) ¢ ) o1 ) D2 ) a2
1 o0
_ (7a)nqn(n+1)/2+2n+2r(1 . qn+1)
[ag; qloo[a?; ¢*loc(1 — q) WZ:O
[pl,pg,a(f, —an, az’ b, c; qz]T(_ rqr(’!‘—l)/Q a4q4 r
X 23 232 23 22 b : (3.34)
) a’¢® a’¢® a*¢® aP¢® cp1p2
q°, a, —a, 5 q
.

b’oc ;o po
(xxxiv) Using the Bailey pairs (2.7) - (2.8) in (2.30) we get,

a

q
;q] [zq/p1p2; q)r

T n 2nr+r |:p1p2
ZZ“ [g: aJnlg; qlr

n=0r=0
a/a . Wz o,
P1y P2, =54 :0,05¢5¢ L P24 ,0,0;¢5¢
x ¢®Ps -n | 6Ps —n
aq aq aq P1P29 q z2q Zq Zq P1P294
"bipilp’ a "bpi pr 2
— Z az" 2nr+n< 1-2 ) [a7 _Q\/&7b7plap2§Q]r <a3/2q2>r
[aq,z Ao 2, 1—zq* aq aq aq bp1p2
n,r= q,— aa?a7771q
P1 P2 r
x(_)rqr(T_l)/z[Z,_Q\/E’ b, P17P2§Q]n (33/2(12) (_)nqn(n—l)/? (3.35)
2q 2q 2q bp1p2
q,— 27?77a7aq
p1 P2 n
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