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Abstract: In this paper, making use of Bailey’s transformation, an attempt has been made to establish certain
transformation formulae for Basic Hypergeometric Functions and Bibasic series.

1. Introduction
In 1944, Bailey established a powerful series identity which was later known as Bailey’s Transform
The Bailey’s Transform states that, if
Bn= Xr=0 CrlUn—rVn+r (1.1)
and
Yn= Xrzn Orly—n Vner (1.2)
wherea,., §,.,u,- and v,.are any function of r only such that y,, the series exists then
Ym=00n Y = X0 Bnbn (1.3)

Making use of Bailey’s Transform, Slater [5] gave a long list of Rogers-Ramanujan type identities. Later on a number of
mathematicians, notably, Denis [1], Singh [4], Slater [6], Andrews [2], Gasper and Rahman [3],Verma [7] and others made
use of Bailey’s identity (1.3) and established a number of transformation formulae. In this paper, making use of certain
formulae due to Gasper and Rahman [3] and identity (1.3), an attempt has been made to establish certain transformation
formulae for Basic Hypergeometric Functions.

1. Notation
Suppose that |g| < 1 where g is hon zero complex number, the condition ensures that all the infinite product that we use will
converge. The following identities will be used:

(a; q)n — {1;(1—a)(1—aq) ......... (1-aq™™?) ;n;i)o‘ (21)

(@ Qoo = [Ti=o(1 — ag") (2.2)
) _ (_)nqn(n+1)/2

(@D n = rarar (2.3)

(@ @)2n = (@ Pn(aq™; @n (2.4)

(@i = (@n(-ga=1)*q(3) " 2.5
arq n—-k — (a_lql_n;q)k ( . )

(@ Dnsr = (@ Pnlaq™; @i (2.6)

_ (@r(qa Yq), _
n. — n nk
@q™ Qe = ogmy 4 (2.7)
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where k and n are integers.

The Basic Hypergeometric Function is defined as

1,82,03,0ri@iZ] — voo  (01,82,83,0 0 D0 2"
| o] = g , @8
(q,b1,b3,bs,...... bs;q)n

Max (Iql,|z| < 1), where

(a1,az, a3, ... ... ar; Dn = (a1, ODn(@25 @ worvee oo (ar; n

We shall make use of the following known results

a, b;q ;c/ab] _ (c/ac/b;q)w
Zq)l[ ¢ ] T (cc/abiq)s (2.9)
(Slater [6;App.IV(IV.2)])

z(bl[a' biq ;c/ab] _ (cq/a,cq/b;q) {ab(1+c)—c(a+b)} (2.10)

cq T (cqcq/abia)e ab—c
(Verma[7;(1.4)])

a, b,qg " ;q;q] _ (c/ac/b;q)n
3@2[ ¢, d T (cc/ab;q)y (2.11)

(Slater [6;App.IV(IV.4)])

_ (aqkb/a;q)n

b aqva,—qva,b ,kq".q‘";q:aq/bk]
oS (k/a,aq/b;q)nb™

va,—Va,aq/b,aql~"/kaql*n (2.12)

(Gasper & Rahman [3;App.11(11.21)])

a, qva, —qva,b, c,d; __ (agq,aq/cd,aq/bd,aq/bc;q)eo
6(1)5[\/3»‘\/H:aQ/b,aQ/CﬂQ/di @ aq/de] " (ag/baq/caq/d,aq/bcd;q) o (2.13)

(Slater [6;App.IV(IV.7)])

a, qva, —qva,b, c,d,a?q/bckkq™q™™; ] __ (aq,aq/bckb/akc/a;q)n (2.14)

87 va,—Va,aq/b,aq/cbck/a,aq™t1/k,aq ™ 2.4 (aq/b,aq/ck/akbc/a;q)n

(Gasper & Rahman [3;App.11(11.22)])

2. Main results

b [k,kq,qZ;qZ;aq/k] _ (ag;))eo(a®a/k*a),, soo (kk/a,aq/k:)n(a:q?), (@)" (3.1)
3 aq, aq? T (aq/k:0) w0 (@2q/k:0) e 0 (q.a.a/kd)n(aq?a?)y \ k2 '
k,kq,qz;qz;a/k] [k,kq,qz:qz:aqz/k]
3¢2[a2q/k,a2q2/k +a3(1)2 a2q/k ,a2q2/k
_ (aq;q)oo(azq/kz;q)o(,(k+a)200 (kk/a,aq/k;q)n(a:q?), (a_z)" (3.2)
T k(aq/k@w(@q/kde S0 (qa.a/ki@)n(aq?iq?)n \k? '
® [k.q\/E,—qﬁ,,c.d,kb/a;q;aq/bcd]_ (kq.kq/cd,aq/c,aq/d,;q)oo [a.qw/ﬁ.—qﬁ.b.c,d;q;aq/bcd] (3.3)
65 Vva,—Va,aq/b,kq/ckq/d - (aq,aq/cd,kq/c,kq/d,;q)oob 5 Va,—Va,aq/b,aq/c,aq/d '

d [k.q\/E,—q\/ﬁkb/a.kc/a,c,d,aq/bc;q;aq/cd]
87 vk, —Vkaq/baq/ckq/ckq/dkbc/a
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_ (kq.kq/cd,aq/c,aq/d;q)eo a.q«/a,—qx/i.b.c,ad,azq/bck;q:kq/cd] (3.4)
(aq.aq/cdkq/ckq/d:q)e’  LVa—Vaaq/baq/caq/caq/dbck/a :

3.1.3  Proof of (3.1.2.1) to (3.1.2.4) :

Considering
_ (k/a@)r _ @)y
o in (1.1) & (1.2), of Bailey’s transformation,
ﬁn: n &/ n—rE&Dn+r (41)

=0 (@) n-r(aq:Dn+r

— w K/ r-n(kD)n+r
T oar= 4.2
Zr n (@D r-n(aq;Dn+r ( )

By applying (2.5) & (2.6) in (4.1)

(k/a;0)n(k;@n (kq™)r(@ ™ Dr aq
Pn= (@Dn(ag:Dn Xr- 0 (aql="/k;q)r(aq™ L), ( ) ar (4.3)

Now, replacing r by r + n in (4.2)

— Z;)"o o (k/aiCI)r(k;q)r+Zn

(@Dr@q;@Qrszn T

By applying (2.5),

(k/a;q)r(kq®™q),
(@:)r(aqit2mq), T

_ (&@an oo
= ea@on Lr=o

(4.9)
. k\". . .
Taking a, = (;) in (4.3) of Bailey’s transformation,

;8 (k/a;@)n(k;n Z (k™)@ 0y qr
T G @ D 20 (aqg o) (aq™ L),

_ (k/a;)n(0)n [ ka™a.q ™a;q ]
Bn= (@D)n(ag;:n P2 aq™*taq' "kl (4.5)

By using known result (2.11),

(e/a;)n()n(aq/k:)naq™;q)n
Pn= (@Dn@q:n(@q™ L) n(a/ki)n (4.6)

Now, taking 6, = (%) in (4.4),
-

_ (6@an (a q) e O(k/amr(qunw)r (izq)

" (aq;@)an (@) r(aq+mq),

_ (&@)2n (ﬂ)n (Dl[k/a,qun;q;azq/kz] 4.7

™ (agi@)on \ k2 aqttzn

By using known result (2.9),

_ (s@an(aa/kia)w(a?a/ka), (ﬁ)”

Yn= (aq;0)2n(aq;0) 0(@?q/k%;0) 00 (4.8)

By putting the value of a,,, B,,, ynandd,in equation (1.3),

sron ( )” (k;@)2n(aq/kid)eo(a?a/ka) o ( ) = yroo  (K/GOnkia)n(aa/k0n@a" 0 (ﬂ)n
n=0 (aq;:9)2n(aq;:0)0(a?q/k?;:q) 0 =0 (g;q)n(aq:@)n(aq™ L;)n(a/kq)n
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(aq/k:q)oo(azq/k:q)mZOO (kka;q?), (ﬂ)"zzoo (kk/a,aq/kaq™qn (ﬂ)n
(ag:00(a2q/k%0) 0“0 (aq,aq2:4®)n "=0 (g,aq.,aq4™*1,a/k;:q)n

w (kkaa?), raq\" _ (@@G0«o(a®a/k%0)y o (kk/aaq/kaq™)y (a2q\"
L ) S, - ()

aq,aq%q%)n T (aq/k:) 0 (@2q/Ki0)e0 0 (g,aq,09™ L a/k;q)n
k‘kq'qz;qz;aq/k - (aQ:OI)oo(fZZQ/kZ;Q)OO 0 (krk/aan/RJQ)n(a;qz)n ﬂ n
3 [ aq, aq? ] (aq/k:oo(a2q/k;q) 00 Xn=o (q.a.a/k)n(aq?q*)n ( ) (4.9)
This is main result (3.1)
. a? r .
Now, taking 6, = (k—z) in (4.4),
_ (K@an (a*\" w0 K/@Dr(ka*™a), (a?\"
Yn= (aq;q)2n (kz) r=o (@G:)r(aq™* ™)y (kz)
_ (s@zn (a2\" k/akq?™q;a%/k?
" (ag:@)z2n (ﬁ) 2® [ aql+2n ] (4.10)
By using known result (2.10),
_ (6@an(1+aq®™ (_k \ (aq/ka’a/ki)e (a*)"
T (a2q/k@)an (k+a) (aq;G-ZQ/kzi‘I)oo( ) (4.11)
By putting the values
o = (5)" B.= (k/a;0)n(k;@)n(aq/k:@)n(aq™;)n
n a)’ " (@D ag:D)n@q Sk’
_ (k;q)zn<1+aq2")( k) (aq/ka*a/k;@)co (_) a2\" .
= g k+a) (aq.a%q/k?;9)e0 & 6n (kz) in (1.3),
soo ( )"(k i@2n(aq/k: ) eo(a?q/k:q) (1+aq2")k( ) e (k/a:)n (D) (aq/k:D)n(@q™q)n (a_z)"
n=0 (aq:@)2n(ad:0) o0 (a2q/k2%; 0 (k+a)  \k2 =0 (q;9)n(aq;@)n(aq™ L;q)n(a/k;q)n \k?
k(aq/k:q)eo(a?q/k;q),, sroo (1+aq®™)(kkq;q?), (g)” —ye (kk/a,aq/k,aq;q@n (a_z)n
(ag:D)0(a2q/k% Q)00 (k+a) “M=0  (agaqza®)y \kJ ~— “"0(qaqaq™tla/kiq)n \k2
s (1+aq®™(kkq;q?), ( )” _ (atq:q)oo(azq/kz;q)(,(,(k+at)Z00 (kk/a,aq/kaq™q)n (a_z)"
=0 (a2q/k,a2q?/k:q®)n T ka/k@e(@a/kdo  “T0 (qaq.aq™a/kiq)n \k2
k.kq.qz;qz:a/k] [k,kq.qz:qz:aqz/k]
3¢2[a2q/k,a2q2/k +a3(l)2 a?q/k,a2q?/k
_ (aq;q)oo(azq/kz;q)cx,(k+0L)Z00 (kk/aaq/k:Dn(a:a?), (a_z)n (4.12)
k(aq/k:@eo(@2q/k:e ™0 (q.a.a/k:q)n(aq?:q?)n \k? '
This is main result (3.2)
(a.qva,—qvab;q),
Now, by taking a, = (@Na—aaa/va) o7 in(4.1),
ﬁ (kk/aq)nZ (a.qgva,—qvabkq™q~ fI) (aq)
"7 (gagn “T=0 (aVa—Vaaq/baqt"/kaq"*1iq),
(kk/a;q)n a,qva,—qva,b,kq™q ™;q;aq/bk
B = s | (4.13)
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By using known result (2.12),

(krkb/ai‘I)n

= 4.14
Pn (q.aq/b;q)nb™ (4.14)
(avk-avkedia), (aq\" .
By taking 6, = (—) in(4.4),
y1aKINg O = 5 T kascralaa), (44)
_ (@on _ (cdid)n (1 qun)( ) oo (kq?™q™ Vk,—q" VEk,cq™ dq" k/a;q), (H)T
" (aqi@)zn (ka/ckq/din \ 1-k ) \cd) “T=0(q,q"k—q™kkq"*t/ckq" 1 /d,aq t2mq) \cd
_ @ _ (cd@)n  (aq\" (1-kq®" [qu".q"“ﬁ,—q"“ k.cq",dq",k/a:q:aq/cd]
Y= (aq;@)2n (kq/ckq/d;q)n (cd) ( 1-k ) 5l qnVE~qWR kg™ /c kg™t /d,aqlten (4.15)
By using known result (2.13),
_ (kq.kq/cd,aq/caq/diqleo _ (cdidn (ﬂ)n (4.16)
" (aq.aq/cdkq/ckq/d;:q)e (aq/c,aq/d;q)n \cd '
. (aqva-qvabq), (kkb/a;@)n
By putting the values «,, = (aNa—aaaiba) b7’ P = @aa/banb™
_ (kqkq/cd,aq/caq/dide _ (cddn  (aq\" _ _(aVk-avkeda), (aq\™:
Yn= (aq,aq/cd,kq/ckq/d;q)e (aq/c.aq/d;q)n (cd) O = (\/E,—\/E.kq/c,kq/d;q)n (cd) in(1.3)
(kq.kq/cd.aq/c.aq/d,;q)ooZ (aqva—aqvab.cdaq), (aq)
(ag,aq/cd kq/ckq/d;@)e =0 (g Va~Vaaq/baq/caq/d; q),, \bcd
Zyo (kkb/a,qVk—aVkb.cd;a), (ﬂ)"
=0 (q.aq/kk~Vkka/bka/ciq), \bed
® [k.qﬁ,—qﬁ,,c,d,kb/a;q;aq/bcd] (kq.kq/cd,aq/c,aq/d;P e [a.q«/E.—q\/E,b,c.d:q:aq/bcd] (4.17)
855 va-vaaq/bkq/ckq/d (ag.aq/cd kq/ckq/d;q)e’ va,~Va,aq/baq/caq/d '
This is main result (3.3).
(a.qva,—qvab,caq/bck;q), i
Now, by taking a, = (4@ ~aaa/baajchek/aa), (—) in (4.1), we get
g, = (kk/aq)nz (a.ava,—qvab,ckq™q " a*q/bck;q), r
"7 (gag@)n “T=° (ava—Vaaq/baq/caqt"/kaq"+ bck/a;q),
(kek/a;0)n a,qva,—qvab,ckq™q " .a%q/bck;q;q
bn = (9.49;0)n 87 [\/—,—\/E,aq/b,aq/c,aql—"/k aq™ti, bck/a]n (4.18)
By using known result (2.14), we get
ﬁn _ (k,kb/a,kc/a,aq/bc;q)n (4.19)

(q.aq/b,aq/ckbc/a;q)n

By putting the values a, =

(a.qva,~qvab,ca?q/bck;q), (k)T B, = (k,kb/a,kc/a,aq/bc;qn
(aa,~vaaq/b,aq/cbck/aq), \a " ™ (q.aq/baq/ckbc/aq)y

_ (kqkq/cd,aq/c,aq/d;@)eo __ (6,d;@)n (ﬂ)n _ _(ak-aVkeda), (ﬂ)nin (1.3)
" (aq.aq/cdkq/ckq/d;:q)e (aq/c,aq/d;q)n \cd " (Vk—Vkka/cka/dq), \cd '
(kq,kq/cd,aq/c,aq/d;q) o > (a,q\/E,—q\/E,b,C,c,d,azq/bck;q)n (kq)"

(ag,aq/cd kq/cka/d;:q)eo “™=° (¢./a,—Va,aq/baq/caq/caq/dbck/aq), \cd
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(k.aVk—~qvkkb/akc/acdaq/bcq), (aq)n
,\/E,—\/E,aq/b,aq/c,kq/c,kq/d,kbc/a;q)n cd

= Znolo:o (q

® [k.q\/E,—q\/ﬁkb/a.kc/a,c,d,aq/bc;q;aq/cd]
87 vk, —Vkaq/baq/ckq/ckq/dkbc/a

_ (kq.kq/cd,aq/c,aq/d;q)eo a.q«/a,—q\/i.b.c,ad,azq/bck;q:kq/cd]

~ (agqaq/cdkq/ckq/d:q)et LVa-Vaaq/baq/caq/caq/dbck/a (4.20)

This is main result (3.4).
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