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1. Introduction, Notations and Definitions

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

[CL; Q]O = 17

la;qln = (1 = a)(1 —ag)...(1 —ag"™"), né€N,

lay, az, ... ai; qln = [a1; qlnlag; @ln-.[ak; qln,

o0

(a; qloo = [ J(1 — ag")

r=0
and
[alu a2, ..., Qr, q]oo = (al; q)oo(a2a Q)oo(arv Q)oo

A basic hypergeometric series is defined by

ay, 4z, ..., r;q; 2 - [alvaZa“'aar;Q]nzn
D, - ozl <1, 1.1
b17b27"‘7b8 :| Z [q,b17b27"'ab8;q]n | | ( )

n=0

where as a very well poised basic hypergeometric series defined by,

r3Wrs2 [a; b1, b2, .., by g 2]
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— d a,Q\/_, _Q\/aablab%'--abr;q;z (1 2)
kT \/aa _\/57 GQ/bb CLQ/bQ, ERE) GQ/bT . ‘

A pair of sequences {a(a, k; q), 5(a, k;q)} is called WP-Bailey pair if

IR 8 LR LT LS
5"(a’k’Q)_; 4 dln—+[aq; dlnir (@ k:9)

k/a.kiqln x~  [ka" a1 d]r
B ar(a, k; q). 1.3
4, ag; gl 0 l[ag*—"/k, ag™*1; g, ( ) (1.3)
In order to obtain WP-Bailey pairs, we shall make use of following summation
formulae

=

e { a,qv/a, —qy/a, b, kq", ¢ q; aq/bk } _lag,kb/a;ql, (1.4)
Va, —/a,aq/b,ag" " [k, ag' " [k/a,aq/b; qlnb™’ ‘

which can be deduced from [Gasper & Rahman 3; App II (I1.21)].

P a, Q\/_v _q\/aa b7 ¢, G2Q/b0k, kqna qin’ q; 9
U1 Va,—va,aq/b,aq/c, bek/a, ag " [k, agt

_ lag,aq/bc,kb/a, ke/a; gl
~ lag/b,aq/c,k/a, kbe/a; gl
which can be deduced from [Gasper & Rahman 3; App. II (I1.22)].

0, 4V, ~qVa, a/k, ka"q " giq | (1.6)
Va, —a, kg, aq" " [, ag" e '

which can be deduced from (1.4) by taking b=a/k.

Following are certain theorems for constructing the WP-Bailey pairs from a known
pair.

Theorem 1 (Andrews) If {a,(a, k;q), B.(a, k; q)} is a WP-Bailey pair then so is
the {aj,(a, k;q), 3, (a, ks q)} given by

[p1, 023 4] k ”a .
[aq/pljaq/p%q]n( ) n(> vQ) (1.7)

(1.5)

o (a, k;q) = -

X

(ke q) = P02l (1—mq2T) (o1, p2; dlr
e lag/p1,aq/p2;dln =\ 1 —m ) [ma/pr, mq/ps;qls
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i/ qlo—r [ @l <k:

¢ dlor [ Qs E) fr(a,m; ) (18)

where m = kpyps/aq.
Theorem 2 (Andrews) If {a,(a, k;q), Bn(a, k; q)} is a WP-Bailey pair then so is
the {a7,(a, k5 q), 5, (a, k; ¢)} given by

T glon —) an(a,m;q) (1.9)

oy (a, k;q) = p-

and

B (a, ks q) =

m

e (Y s

where m = a%q/k.
Theorem 3 (Warnaar) If {«,(a, k;q), B.(a, k; q)} is a WP-Bailey pair then so is
the {c,(a, k;q), 3,(a, k; q)} given by
1 — 1/2 1 1/2 . n .
ok = (L) (Lrom i (&

1 — ok'/2¢g" 14+om'2 ) [k;qlan \m
and

) anlamia) (10

1— ok!/? ) . (1+am1/2q”> [k /m; qJn—r (kz

ki) = (i =) Bila.msq).

(1.12)
where m = a*/k and o € (—1,1).
Theorem 4 (Warnaar) If {«,(a, k;q), B.(a, k; q)} is a WP-Bailey pair then so is
the {ey,(a, k;q), 3,(a, k; q)} given by
o (a® k; ¢*) = anl(a,m;q) (1.13)

and

[—=mq; qlan ~— (1 —ma®\ [k/m% ¢*|n_s
B(a® k;¢?) = ————=—" X
( 4 ) [_GQQ Q]Qn ; 1—m [q2; q2]nfr
&5 ) ngr
(m2q2; ¢% s

(%) Bulamsa), (1.14)

where m=k/aq.
Theorem 5 (Warnaar) If {«,(a, k;q), B.(a, k; q)} is a WP-Bailey pair then so is
the {ey,(a, k;q), 3,(a, k; q)} given by
B 1 _|_ aq2n
/ 2 k’ 2 — n
ay,(a” kiq™) = q T a

) eulemia (1.15)
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—mg; " n 1 — mao? k‘mQ; 2n_r
6/ (a2,k;q2) — qfn[ q Q]Q ( q ) [ / q ]
0

n [—a; qlan = 1—m (25 2] s
[kv q2]n+r m\"—r
[m26%; ¢ (E) Brla, msq). (1.16),

where m = k/a.
Theorem 6 (Warnaar) If {«,(a, k;q), Bn(a, k; q)} is a WP-Bailey pair then so is
the {y,(a, k; q), 3,(a, k; q)} given by

O/Zn(aa kv Q) = an(aa m, q2>7 a2n+1(a, k, Q) =0 (117)
n/2 .
ﬁ/ (a k- q) _ [m(LqQ]n (1 — mq2 > [k/mydn—%" %
A lag;¢*ln =\ 1=m ] [¢;q]n—o2r
kilszr [ K\

where m = k?/a.
2. WP-Bailey Pairs
In this section we shall establish certain WP-Bailey pairs.

— b; 1\"
(i) Taking a,(a,k;q) = [E]C?’j_f;\/%:/ozag;/l;;qq]i (Z) in (1.3) and using (1.4) we

[k, kb/a; ql,,
lq, aq/b; q],,b

get,
Bula, k;q) =

Thus we find that

. _ [G7Q\/_7 _Q\/aab7Q]n 1 !
ool ki) = (R (5) 21)
and .
Bula, ki q) = b, Kb/ a; gl (2.2)

(9, aq/b; qlnb™
is a WP-Bailey pair.

SR [0, 4v/a, —qv/a,b, ¢, a’q/bcks; gl (k" .
Taking o (a, k: q) = £ 1.3) and
(11) pane A (a q> [Qa \/av _\/aa GQ/b, (IQ/C, bCk/aa q]r a . ( 3) AN TS

[k, aq/be, kb/a, ke/a; ql,
lq,aq/b,aq/c, kbe/a; g, b

(1.5) we get,
ﬁn(aa k; Q) =
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Thus

[CL, Q\/a7 _q\/aa b7 ¢, GQQ/bCk; Q]n k "
a, k;q) = — 2.3
ar(a, k; q) g, v/a, —+v/a,aq/b,aq/c,bck a; q], \ a (2.3)

[k, aq/be, kbja, ke/a; gy,

and

L(a, k;q) = : 2.4
Jnlekia) 9, aq/b, aq/e, kbe/a; Jnb" 24
is a WP-Bailey pair. This pair was first obtained by Singh U.B. [4]
(iii) If we take b=a/k in (2.1) and (2.2) we get another WP-Bailey pair,
o (a, ks q) = [a, gv/a, —gv/a,a/k; qln <§) 25)
[Q7 \/aa _\/57 kQ> Q]n a
and
ﬁn(av k; Q) - 511,0- (26)
(iv) If we take o, (a, k;q) = 0, in (1.3) then
k,k/a;ql,
Bulakig) = /%,
9, ag; ]
Thus,
O-/n<a7 k; Q) = On0- (27)
and ek fasd]
y /A5 (]n
Bnla, k;q) = ————7—. 2.8
(o k4) 9, ag; qln (28)

from a WP Bailey pair.
3. Main Results
In this section we shall construct new WP Bailey pairs.
(A) (i) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 1; (1.7)-(1.8),
we get new WP-Bailey pair,

ol (a,k;q) =

[0’7 Q\/_a _Q\/a, b? plyPZ%Q]n (i)” (3 1)
9, v/a, —+/a,aq/b, aq/p1, aq/ ps; 4, \'mb

9 (a ks ) = [k, k/m,mq/py,mq/pz; dln
lq,mq, aq/p1, aq/p2; qln

y i (1 - mq?’") [m, mb/a, p1, pa, kq", ¢~ "; q)rq" (3.2)

1—m ) [g,aq/b,mq/p1,mq/ps, mg*="/k, mg'+™; b

n=0
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k
where m = mpipz.

aq
(ii) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 2; (1.9)-(1.10),
we get new WP-Bailey pair

Vo ey il (RN la,9v/a, —gv/a, b gl
ol (a,k; q) = T dlan (m) v, —aaa/b.dlb" (3.3)
oy N Rmidlaes (K [momb/ai gl
6n(a7kaQ)—T:O (¢ qlnes <m> [q, aq/b; q],b
ki & Imombla, g dle gy
g ~ g, aq/b,mq* =" /k; g, (b) , (3.4)

where m = a’q/k.
(iii) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 3; (1.11)-(1.12)
we get another new WP-Bailey pair,

, 1 —ok/? L—om2¢"\ [miqlan [k \"
a, (a,k;q) = —
1 — okl/2¢gn 1 — om!/2 [k; qlon, \'mb
[(1, q\/_7 _q\/av ba q]n
X ) 3.5
[Qa \/aa _\/aa GQ/b7 q]n ( )

/ . o 11— 0'1{21/2 [/{;/m, Q]n - 1 + O_ml/qu
/Bn(aa k,Q) - (1 o O'kl/2qn Z W X

[4; q]n =0
la™"5qlr  [m,mb/asql rq\
(mq*=/k;ql, (g, aq/b;ql, <5) ’ (3.6)

where m = a*/k and o € (—1,1).
(iv) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 4; (1.13)-(1.14)
we get the new WP-Bailey pair.

a;(aQ, ]{3; q2) — [(I, q\/aa —C]\/a, b; Q]n , (37>
g, V/a, —/a, aq/b; ql.b"

B (@ ke ?) = s e [/ Ll ¢ (@)”i (1 - qu’") y

[—aq; qlon (6% ¢%ln[m?¢?; %0 \ a 1—m

—2n.

[m, mb/a; ql,[k¢®™, " ¢*],

3.8
lq, aq/b; q],[m?¢*>=2" [k, m2¢>+?; ¢?], (3:8)
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where m=k/aq.
(v) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 5; (1.15)-(1.16)

we get the new WP-Bailey pair.
1 2n _ b: n
et i) =0 (S ) G R e (39)
1 +a [Qa \/aa _\/aa CZQ/b, Q]nbn

(2 b g?) = g L5 [k/m?; ¢°]ulk; 4] (@)”z”: (1 - mq”) y

[—aq; qlon [¢%; ¢?ln[m?q% ¢ \ a 1—m

[m, mb/a; q,[k¢®™, q*"; ¢%], (aqu)

3.10
lq, aq/b; g, [m2¢*=2" [k, m2q>+2; 2], \ bk (3.10)

where m=k/a.
(vi) Using the WP-Bailey pair given in (2.1) and (2.2) in theorem 6; (1.17)-(1.18)
we get the new WP-Bailey pair.
! . _ [a7 q2\/_a _q2\/aa ba q2]n
a2n(a’7 kﬂ q) - )
(4%, Va, —=/a, ag® [b; ¢] b

ﬁ“%kw):[mmqﬁﬁhkﬁmdn(_E)”%%(L;ﬂgﬁ)x

ahpa(a ki) =0 (3.11)

lag; ¢ [0, mg5qln \ a) =\ 1-m
o a7 alor[kq"; qlo, [m, mb/a; 47, (am‘Z)T (3.12)
[mq'="/k; qlar[ma'™™; qlor[q%, ag®/b; 2], \ K2 4D

where m = k?/a.
(B) (vii) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 1; (1.7)-
(1.8), we get the new Bailey pair,

lov p2idln lasqv/a, —gv/a, b, ¢, a*q/bem; gl <§)” (3.13)
aq/p1, aq/p; qln [4, va, —/a,aq/b,aq/c,bem/a; ql, \ a

B (akq) = [k, k/m, mq/p1, mq/ps; qln i (1 - qu’") o1, p2; dlr
lq,mq,aq/p1,aq/p2;qln =\ 1—=m ] [mq/p1,mq/p2;ql,
r=0

[g7", kq"; qJrq"[m, aq/bc, mb/a, mc/a; gl (3.14)
[mg'="/k, mg'*"; gl [q, ag/b, aq/c, mbc/a; q],” '
where m = kp1ps/aq.
(viii) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 2; (1.9)-(1.10),
we get the new Bailey pair,

[m; qlon E " la, qv/a, —qy/a, b, c, a2q/bem; gl
%; ql2n ( ) [9,V/a, —/a, aq/b, aq/c, bem/a: gl (3.15)

a

oy (a, k;q) = [

X

o (a,k;q) =
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[k/m; dln <~ la7"; dlra"[m, ag/be, mb/a, me/a; ),

/ k- —
Onlasksq) [¢:dln = [ma*/k: gl [a, aq/b, ag/c, mbc/a; ],

(3.16)

r=

where m = a?q/k.
(ix) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 3; (1.11)-(1.12),
we get the new Bailey pair,

_ 1/2 1/2 n .
o (ak:q) = [ 2= Lrom gt s il
nl@, K; 1—ok2¢" ) \ 1+om'2 ) [k;iqlam

la, ¢v/a, —q\/a,b, ¢, a*q/bem; gl (K"
x[q, ﬁ,—\/a,aq/b,aq/c,bcm/a;q]n( ) (3.17)

a
L—ok'/2 \ [k/miglu §~ (1 +om' g
, ) _ ) n -
B, (a, k;q) (1 _O.k.l/Qqn) [ 4] ;( 1 + oml/2 ) X

[a™"; glvq"[m, ag/be, mb/a, me/a; g,
X ——— , (3.18)
[mq'="/k; l;|a. aq/b, ag/c, mbe/a; g,
where m = a?q/k and o € (—1,1).
(x) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 4; (1.13)-(1.14),
we get the new Bailey pair,

_ 2 . n
Oé;l(CLQ, k’; qZ) _ [CL, q\/aa Q\/aa b: C,a q/me, q]n <m> (319)
[Q> \/57 _\/57 G/Q/b7 G/Q/Cv bcm/a; q]n a

(2 ks ) = 2 hon (6075 s 071 (@>ni (ﬂ) y

[—aq; qlon [¢%; ¢?ln[m?q% 42 \ a 1—m

y lq*", k¢*™; ¢*],[m, aq/bc, mb/a, mc/a; q|, (3.20)
[m2q>=2" [k, m2q*>t?"; %], [q, aq/b, aq/c, mbc/a; g, '

where m=k/aq.
(xi) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 5; (1.15)-(1.16),
we get the new Bailey pair,

a

1 2n o 2 . n
Oé;l((lz, k‘; q2) — q—n + aq [CL, Q\/_a q\/aa b7 c,a q/bcm7 q]n <m> (321)
L+a ) [g,va,—/a,aq/b,aq/c,bem/a;ql,

5 (@ ke ) = g G (/25 Pl ¢ <@>" i (1 - qu’") y

[—aiglon [¢% Pn[m?@® @0 Na/ =\ 1—m
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(3.22)

" g7, k¢®™; ¢°).[m, aq/be, kb/a,me/a; q),, (maq2 ) ’

[m?q*=2" [k, m*¢***"; ¢*|,[q, aq/b, aq/c, mbc/a; gl \ K
where m = k/a.
(xii) Using the WP-Bailey pair given in (2.3) and (2.4) in theorem 6; (1.17)-(1.18),
we get the new Bailey pair,

o) (ks q) = ¢*va,—¢*Va, b, c,a’q* /bem; ¢*],
" [q27 \/_7 _\/aa CLq2/b, an/C, bcm/a; q2]n

m\ "™
< > 3 a2n+1<a7 k7Q) = O

a

(3.23)
o mg e R/mo kgl [ R\ (1= mg?
B (a,k;q) = laq; ¢*|n [q,mq; qln <_E> ;( 1 —m )x
[q7"; dlar[kq™; q)ar mg\2r [a\2r
[ma' =" /k; qlar[ma'*; qla <7> (E) %
[m, aq?/bc, mb/a, mc/a; ¢*], (3.24)

4%, ag?/b, ag?/c, mbc/a; ¢,
where m = k?/a.
(C) (xiii) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 1; (1.7)-
(1.8), we get the new Bailey pair,

Oégm(aakch = 571,0 (325)
[@@EM
filaksg) = Loy (L)
A aq aq 1—m
|:Ea Ea q,mg; Q1 r=0

(P15 p2,q7 ", kq™; ¢l-q" [m, m/a; ql,
[mq mq mq'™"
p1’p2 kK

X

, (3.26)

,mg' q] ¢, ag; g,

r

k
where m = M.

aq
(xiv) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 2; (1.9)-(1.10),
we get the new Bailey pair,
C(:w(aa k; q) = 5n,0 (327)

oo kgl LT dlelmy m/as gl
Oule ki) = [4; dln ; [mg' =" /k; ql[q, ag; q],” (3.28)
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where m = a’q/k.
(xv) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 3; (1.11)-(1.12),
we get the new Bailey pair,

ol (a,k;q) = 0no (3.29)

[ L=oVE \ [k/midla 5~ (LtogVmY
5n_<1—0q”\/E> [4; dln ;(Hax/ﬁ)

la™"; qlvq"Im, m/a; gl
(maq'="/k; ql+lg, ag; gl
where m = a?/k and o € (—1,1).
(xvi) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 4; (1.13)-(1.14),
we get the new Bailey pair,

(3.30)

Oéiz(a2’k;q2) - 5n,0 (331)
- ) k kj/m2q2] m\ " n 1— mq2r
) = 2 :[ mQ7Q]2n[ 5 ) n (1Y
6n(a y Ry g ) [_aq’ Q]Qn[q2am2q2; q2]n <a> g 1— m_ X

kg®, 7" ¢°), (amq2>r [m, m/a;ql,
(m2¢?>=2 [k, m2¢*>t>; ¢?], | k g, aq;q],

(3.32)

where m=k/aq.
(xvii) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 5; (1.15)-
(1.16), we get the new Bailey pair,

ozil(a2, k; q2) = 00 (3.33)
—mgq; k k/m?% ¢%n rm\" = [ 1—mg*
/2 k- PAR —n[ mgaQ]Qn[ ) s n <_>
Aule” ki) =4 [=a; glonla?, m?¢* ?ln \a/ =\ 1-m )
kg®™, ¢ ¢%, amg®\" [m,m/a; ql, (3.34)
(m2¢?=2" [k, m2¢*>+?;, %), \ k g, aq;q], '

where m=k/a.
(xviii) Using the WP-Bailey pair given in (2.7) and (2.8) in theorem 6; (1.17)-
(1.18), we get the new Bailey pair,

O/Qn(a7 ka Q) = 0On,0, Aopt1 = 0 (335)
o mas @lalk/m glalks gl <_§)”
Pula, ki) = laq; ¢%)n[q; q)n[ma; qln a) ”
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n/2

" nzg (1 - mq”) [ lg"; dlar[kq"™; qlar[m, m/a; ¢*, (maq>2’” (3.36)

L—m ) [mqg'="/k;qlar[mq*™™; qlar[¢?, ag?; %) \ k2

where m = k?/a.
(D) (xix) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 1; (1.7)-
(1.8), we get the new Bailey pair,

[p1, P23 QI k\" la, 0v/a, —av/a,a/k; gl
[aq/pl,aq/pzsq]n( ) g, V/a, —/a, kg; gl (3.37)

[mg/p1, mq/pa; alulk, k/m; qln
[aq/PhGQ/P2§Q]n[q,mq;q]n (338)

o (a,k;q) =

G (a,k;q) =

where m = kpyps/aq.
(xx) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 2; (1.9)-(1.10),
we get the new Bailey pair,

vy midlen (RN [a.9v/a, —qv/a,a/m;q),
otk =i (0) e Ve, (339
Bn(a, k;q) = %, (3.40)

where m = a%q/k.
(xxi) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 3; (1.11)-(1.12),
we get the new Bailey pair,

1 —ok'/? ) <1 + aml/Qq”> (m; qlan

oy, (a, ki q) = (1 Yo T+ om ) Togl X
X ﬁ " [G,Q\/_, —q\/ﬁ, a/m;Q]n
((I) [Q7 \/av _\/aa mg; q]n (341)
Bnla, ks q) = % (3.42)

where m = a?/k and o € (—1,1).
(xxii) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 4; (1.13)-
(1.14), we get the new Bailey pair,

12 1. 2) [a,qv/a, —q\/a, a/m;q], myn
ki) = (¢, Va, —v/a,mgq; gl (a> (3.43)
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(a2 ki g?) = [=ma; qlonlk/m?; ¢°]n[k: ¢*]n (@)” (3.44)
[—ag; dlanld?; ¢*lnlm?e?; ¢°ln \ @

where m=k/aq.

(xxiii) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 5; (1.15)-

(1.16), we get the new Bailey pair,

i) = () O (T g

ro2 g 2y [—mq; qlanlk/m?; ¢lulk; 4% my”
Oula ) = [—a; al2[0%; @In[m?a?; ¢%]n (a> (3.46),

where m = k/a.
(xxiii) Using the WP-Bailey pair given in (2.5) and (2.6) in theorem 6; (1.17)-
(1.18), we get the new Bailey pair,
2 /o 9 2 n
e e (L
[qa\/_a_\/aamQaQ]n a

mg; ¢*la[k/m; glnlks gln (k"
8 (ak:q) = [ q.qQ] [ / q] [. ql (__) ’

[ag; *]nla; dln[ma; qln

O/Qn+1 = 07 (347)

(3.48)

a
where m = k?/a.
4. Transformation and summation formulae for g-series

In this section we shall establish transformation and summation formulae for
basic hypergeometric series by making use of (1.3) and new WP Bailey pairs es-
tablished in previous section.
(i) Using the WP-Bailey pair of (3.1)-(3.2) in (1.3) we get the transformation

formula,
[mq\/_ —g/m,mb/a, p1, p2, kq", ¢ " ¢; q/b ]
Vm, —v/m,aq/b, aq/p1, aq/ps, mq1 "k, mgttn
— [mQ7 GQ/plu QQ/P% k/aa Q]n
lag, k/m,mq/p1,mq/p2; q)n
8(1)7 |: an\/_a _Q\/a7 b7 P17P27kqnaqin§q; GQ/mb ] (41)
Va,—va,aq/b,aq/p1,aq/ps, aq' " [k, ag' "

_ kpips
where m = ————.

aq
(ii) Using the WP-Bailey pair of (3.3)-(3.4) in (1.3) we get the following transfor-
mation formula,
B { m,mb/a,q " q;q/b | _ [k k/a; gl
aq/b,mq' ™" [k [ag; gln[k/m; ]
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X1 P a,q\/a, _q\/av b> \/m>_\/m7 VNG, =4/ 7kqn7qin;q;aCI/mb (4 2)
0 \/aa _\/57 aq/b7 \/%7 _\/%7 \/k_7 _\/k_v aql—n/k, aql-i-n ’ '
where m = a%q/k.
(iii) Using the WP-Bailey pair of (3.5)-(3.6) in (1.3) we get the following transfor-
mation formula,

1—ovk \ [k/m;qlu[ag; ln o. | ™ mb/a, —oqy/mg " g q/b }
11— O'C]n\/% [kv k/a; Q]n o aq/b7 U\/m7 mql_n/k

— lq) |:Clq\/_ Q\/_bO'\/_ —O'Q\/_\/_ \/_\/_7 \/_aq7GQ/mb:|
" Va,—a, aq/b,09vk, —o/m, Nk, —Vk kg, —/Fq

where m = a*/k and o € (—1,1).
(iv) Using the WP-Bailey pair of (3.7)-(3.8) in (1.3) we get the following transfor-
mation formula,

(1.3)

[=ma; qlan[k/m?; ¢l (MmN [0 ¢
[—aq; qlan[m?q?; ¢*] <a> kja? ),

m, qy/m, —q/m ,q Vi, —¢"Vk, ¢ —q " g o
s®7 aqg m”

1 n’__ 1—n7m 1+n’ -m 14+n
vm, \/_ b il q q
a,, Q\/Ea _Q\/a7 ba q\/Ev _q\/E7 q_na - 3 Q7 bl{f

aq a 1-n a 1-n 14+n 1+n )
\/aa _\/57 ?7 q - , @q , —aq

N

= 507
where m=k/aq.
(v) Using the WP-Bailey pair of (3.9)-(3.10) in (1.3) we get the following trans-

formation formula,
[=mq; glanlk/m? k; ¢*] (@)" y
[—a; q]2 [quZ;qZ]n aq

2

m, q/m, —q/m ,q Vi, ~¢"Vk,q", —q¢ " q; o

8(1)7 aq m 1 —-n m o4, 14+n 1+n
\/ \/ \/E 7_\/Eq , g , —mq

_ [k/a*, k; ¢%n
[a?¢?; ¢%],,
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. . n n —-n —-n a2q
a,,qV/a, —qf bigv/a, —igv/a, "V —q"Vk ¢~ ¢
: a 1-n 1-n 14+n 1+n
Jiva, —iva, —q ", ——=q¢ ",aq¢ ", —a
Va, \/_ L iv/a,—iv/a NG N q
k |a*q q?
h =— |/ | <L|-| <L

where m = —, | — 2

(vi) Using the WP-Bailey pair of (3.11)-(3.12) in (1.3) we get the following trans-

formation formula,

e (1) S ()

[a7", kq"; Jar[m, mb/a; ¢°], a\
gk, mq; qlar g, ag/b; <b>

[k, k/a; q]n é ", kq"; qlar <%>2’"
lag; gl 4= lag" " /k,ag" " qlar \ K
" la, ¢*/a, —¢*\/a, b; ¢*],
[¢%, Va, —/a, aq?/b; g%, b

(vii) Using the WP-Bailey pair of (3.13)-(3.14) in (1.3) we get the following trans-
formation formula,

(4.6)

[k/m,mq/p1,mq/p2; dlnlag; q)
(mq, aq/p1, aq/ps; qlnlk/a; qln
aqg mb mc

m, gv/m, qx/_pl,pz,b, ,a,kq 4 q

10Pg mq mq bem aq aq mq' 1+n
7mq

p1 p2 a b’k

a,qva, —qv/a, pl,p2,b— Jboe kg a7 g5 q
= 10Py aqg aq bem aq aq aq' ’

\/57_\/57_7_7_ R —,aan

p1 p2 a b’ ¢’ k

(4.7)

k
where m = p1p2.

aq
(viii) Using the WP-Bailey pair of (3.15)-(3.16) in (1.3) we get the following trans-



On summation and transformation formulae for basic hypergeometric series 67

formation formula,

aqg mb mc

5@4 m, b0’7 aaql 7QQq _ []{;’]{;/a;q]n
mbe aq ag mg " lag, k/m; q],
a b’k
o a,qva, q\/_bc \/_ —v/m, \/mq, —/m ,kq q " qq L
12¥11 aq aq bcm CLq \tn ) ( )
\/_ \/_\/_ \/_ \/ ) \/ 7_ - _7 k 7a'q
(I2q
h =2
wnere m k;

(ix) Using the WP-Bailey pair of (3.17)-(3.18) in (1.3) we get the following trans-
formation formula,

aqg mb mc
( 1—0'\/E>[k/m,Q]n O m’[)c??__o—q\/_q 1454
6Ps 1-n
1—oqVk) g mbe aq aq _ gmd
a b c k
_ [k k/a gl
9, aq; gl

aq\/_—q\/_bc 0\/_—0q\/_\/_ —V/m, \/mg, — \/_,kq g4

VI 3 - 699 5 o, —oqVE, L agt
a9

14(1)13

a2
where m = — and o € (—1,1).

(x) Using the WP-Bailey pair of (3.19)-(3.20) in (1.3) we get the following trans-
formation formula,

[=mg; glan[k/m?; ¢*]u[k; ¢*]n (@)” y
[—aq; qlan(d?; ¢*Jnlm?@?; ¢%n
mb me aq 4 " T,
m, qv/m, —qv/m, —, — Vk, - \/_,q =04
bem aq aq mq1 " mq
Vim, —v/m, — v Ay
_ [k k/a? g%
42, a%q2; ¢*]n

10(b9
1+n7 _mq1+n




68 J. of Ramanujan Society of Math. and Math. Sc.

a,9v/a, —q/a, b, c, ,q"\/_ "\/_ kg " —q a5
bem aq aq aq1 n aq i (4.10)

\/aa_\/a7_ \/— \/_’ q —aq

X 10Pg

where m=k/aq.
(xi) Using the WP-Bailey pair of (3.21)-(3.22) in (1.3) we get the following trans-
formation formula,

UL TGN
aq

[—a; qlan?; ¢%ln[m2q%; 42,

mb mc a
m, q¢v/m, —qy/m, — g q,q"\/_ Q\/_q =¢S5 q
10@9

bem aq aq mq _mg'” g 14n
\/_ \/_ b ) C ) \/_ ‘\/_ b mq
_ [k k/a* ¢*n
4%, a*¢?; 4%,
. a,qv/a, —q\/a,b,c, ,q"\/_ ”\/_ kg, —q " igVa, —iqv/a; 4 q
X12P1q 1—n

bem aq aq aq aq , _
\/_ \/_ ) q —aq +n7_7' CL,Z\/E
\/_ \/_
(4.11)

where m=k/a.
(xii) Using the WP-Bailey pair of (3.23)-(3.24) in (1.3) we get the following trans-
formation formula,

et ()8 (122),

n=0

[m, ag®/be, mb/a, me/a; ¢*- [kq™; qlor (a7 qlorg®
(4%, aq? /b, aq®/c, mbc/a; ¢ [mq*™™; qla [mat = /k; qla,

[n/2]

[k k/asqln 3 [, kq"™; qlar
[

- laagdln &= lagt=m/k, agt gl

« [(l, q2\/57 _QQ\/a, ba C, a2q2/bcm; q2]rq2T
[q27 \/_7 _\/aa (lq2/b, aq2/c, bcm/a; q2]r ’

(4.12)
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where m = k?/a.
(xiii) Using the WP-Bailey pair of (3.25)-(3.26) in (1.3) we get the following trans-
formation formula,

o m, gv/m, —q\/m,mja, p1, p2, kq", ¢ "; ¢ q
85T \/ﬁ, _\/m7 G‘Q7 mQ//)h mQ/,027 mql—n/k’ mq1+n

_ [ma,aq/p1,aq/p2, k/a; qln
[CL(L k/ma mQ/ph mQ/,O2; Q]n’

(4.13)

k
where m = '01'02.

aq
(xiv) Using the WP-Bailey pair of (3.27)-(3.28) in (1.3) we get the Saalschiitzian
summation formula,

m,m/a,q"; q; q [k, k/a;qln
O — AT 4.14
o2 { agq,mq" " /k ] [k/m, aq; q], (4.14)

2
where m = a_kq‘
(xv) Using the WP-Bailey pair of (3.29)-(3.30) in (1.3) we get,

m,m/a, —oqy/m,q "¢ q | _ [k k/a,09Vk; gl
1P3 B 1-n = (4.15)
aq, —o/m,mq' " /k

[a(b k/m7 O-\/E; Q]n7
where m = a*/k and o € (—1,1).
(xvi) Using the WP-Bailey pair of (3.31)-(3.32) in (1.3) we get,
m -n -n
m,—, qv/m, —qvm, "V —q"Vk ¢ —4 " 45
m 4., m
ag, v, —vim, — y T
g, vV/m, —/m N N
_ [=ag; qlan[m?a?; ¢k /0?5 ¢*)n (g)n (4.16)
[=ma; qlanlk/m?; ¢*]n]a’q?; ¢*]1,

8CI)7 1-n 14+n 14+n
, g , —mq

m

where m=k/aq.
(xvii) Using the WP-Bailey pair of (3.33)-(3.34) in (1.3) we get,

m -n -n
m,—. qv/m, —qv/m, 4"V —g"Vk ¢ —¢ "5 45"

m oy, m
aq, N1, —/m, — s T
¢, v/m, —/m NG NG

8@7
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[=a; qlan[m*6*; ¢*ln[k/ 0% %) (@)"
[=mg; qlanlk/m?; ¢*lnla*q* ¢*ln \m/
where m=k/a.

(xviii) Using the WP-Bailey pair of (3.35)-(3.36) in (1.3) we get,

[n/Q} Id —n n T
Z (1 — mg? ) [m,m/a; e la™™; q)2r [kq™; q)2rq?

—~\ 1-=m ) [¢? ag® ¢*l;[mg"~"/k; qlar[mq*"; qlar

laq; ¢*ln[ma; qlnlk/a; ¢ln(—a/k)"
[mq; ¢*Jnlk/m; qlulag; qln

I

where m = k?/a.
(xix) Using the WP-Bailey pair of (3.37)-(3.38) in (1.3) we get,

o a,qv/a, —q/a,a/m, p1, pa, kq", 7" q5 q
8T \/aa _\/67 mQ7 GQ/Pla CLQ/P% a‘ql_n/ku aql—i—n

_ lag,mq/p1,mq/pa, k/m; qln
[maq, k/a,aq/pr,aq/p2;qln

k
where m = M.

aq
(xx) Using the WP-Bailey pair of (3.39)-(3.40) in (1.3) we get,

a —-n
aaQ\/aa_Q\/aaaa\/ﬁa_\/ma \/m 7_\/m 7kqn7q 1454

qu)Q 1-n
\/57_\/67 \/EJ_\/E7 V k y 'V k , g, aqk 7aq1+n
_lag, k/m;qln
[k, k/a;qln
2
where m = ﬂ.

(xxi) Using the WP-Bailey pair of (3.41)-(3.42) in (1.3) we get,

12(1)11

k

_ lag, k/m;qln
[k, k/a; qln ’

(4.17)

(4.18)

(4.19)

(4.20)

a —-n

a, Q\/a7 _Q\/a7 E? O-\/EJ —O'Q\/E, \/EJ _\/Ev V mq, — V mq, kqn7 q 454
1—n

\/aa_\/aa \/Ev_\/Ea V k y TV k , Mg, _J\/an-q\/%7 aq aaql

(4.21)
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a2
where m = — and o € (—1,1).

(xxii) Using the WP-Bailey pair of (3.43)-(3.44) in (1.3) we get,

a _ _
G’E’Q\/—’ —va, ¢V, -V, ", - ¢ q

a a
1-n 1-n 1+n 1+n
mq, \/aa _\/57 _]{,‘q s T ,aq , —aq

VE Vi

_ [Emg dJonla@; Lulk/m?; ), (%)
[—aq; qlanlk/a%; ¢*]n[m2q?; ¢*, ’

Sq)7

. (4.22)

where m=k/aq.
(xxiii) Using the WP-Bailey pair of (3.45)-(3.46) in (1.3) we get,

o | @ gva, —qv/a,a/m,igy/a, giq\/a, q”\{f, — "V, g =4 q

= 0% | o Ja,mg,ia, —iva, —=g' ", =L g ag T, —ag ;
q N i q q

_ [=maidlanla®e; ¢’k /m?; ¢l (@)n

[—a; qlan[k/a?; ¢?]n[m2q?; 4% ’

a

where m=k/a.
(xxiv) Using the WP-Bailey pair of (3.47)-(3.48) in (1.3) we get,

a
a,—, *Va,—*Va, kq¢"" kq", a7 ¢ ¢ ¢
b m 1 2

aq _n
qu, \/57 _\/57 L ql 9 kqlfﬂ’

1+n 24n
aq- -, aq

g Plalag, k/migle (K"
 [ag; qln[ma, k/a; qln ( a) (4.24)

where m = k?/a.
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