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ABSTRACT
In this paper making use of Bailey’s transform and certain known summations; an attempt has been made to establish
interesting transformation formulas for basic Hypergeometric series and. Summation formula.
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INTRODUCTION, NOTATIONS AND DEFINITIONS:

W.N. Bailey in 1944 established the following result: (1 ;( 2.4.1), (2.4.2) & (2.4.3) p.58, 59)
If

ﬁn = z arunfranrr (1.1)
r=0

And

yr = z arur—nvr+n = Z 5r+nurvr+2n (12)

then under suitable convergence conditions

i“n?’n =iﬁn5n (1.3)

n=0 n=0

where , &, 5r.ur , v, ;are the functions of r only, such that the series for ¥, exists. This transformation lead to various

results, which play important roles in number theory and transformation theory of hypergeometric series, we show that
this transform can be utilized to establish certain transformations of ordinary hyper geometric series.

The basic Hypergeometric series is defined as,

a0, ,.d G2 oo [a JA .l ;q} zn((_l)"qn(n—l)/2)1+s—r
"2 r _ 5 "2 r " p (1.4)
ros b]’bz"""bs n=0 |:q,b b b ;q]n

| A

where

[al,az,...,a,;q]n = [al;q}n [az;q}n...[ar;q]n >

(1.52)
. —(1_ _ _ n—1
[a,q]n—(l a)(l aq)...(l aq ), L5
(1.5¢)
and
a,q| = l—aq").
[a]. =[] (1-aa) »
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The series (1.4) converges for Iql<l, IzI<l when r =s+1 and for all value of z when r<s. when r>s+1, the series
diverges for all z#0 .

We shall use the following known sums due to Verma and Jain (2) in the next section.
-n_q "
o | T Y| D @D (0D, (a0

P gt 0" @252

(1.6)

where m is greatest integer <n/2. (2 ; (2.10) p-1025)
—ng " 22 2
7027 o (DG g7iqT)ma

Co| glon " gl 47| 2.2 272
49— (€7 P (/e R P

n(n—1)/2 x2n—2m

2 1.7

where m is greatest integer <n/2.(2 ; (2.19) p-1026)

n(n—1)/ 2xn

ng
T2 - _ ("G Dn e 4Pma

(1.8)
5D (XG0 (@20,

where m is greatest integer <n/2.(2 ; (2.24) p-1027)

o L‘n,x2y2q1+n,x,—xQ-q- }_ MO T SN ) (1.9)

43| xyg—xyg.x2q 2q:0), (x2y2q%:4%) 0, (a%:0),,

where m is greatest integer <n/2.(2 ; (2.25) p-1028)

24,2421 2 52,4 —2
4q)3[b xFqeTEn xa x=q,q—=" (1.10)

x2bq,bx2q2, x4 q2 4

2 qz}_ X2 (=q:9), (bg: )y
q-.x'q

(bx2q:9), (-x2q:9),,

where m is greatest integer <n/2. (2 ; (2.32) p-1029)

g bx2g2 N x —xg }_xn(q;q)n(bxqz;q)n(qu;qz)m(bx2q3;f12)m(xq2;fﬁ2m i

q) |: 9(]9(] -
43| %292 ~xq\b.xq b (xq;q)n(bxzqz;q)n(q2;qz)m(bxqz;q)zm(x2q3;qz)m

where m is greatest integer <n/2.(2 ; (3.2) p-1033)

— a
o g agtn a~(HV2 V2 _xn m(q;q)n(;q;q)n(aqz;mm(xq;qz)m
574 (a2 ~(ag\ 2 xgxlg T

a
@%:q02)d" . 4071 (aq: ) (XG0, o)

where m is greatest integer <n/2. (2 ; (3.5) p-1033)

® g3 a3¢331 q.aq.a42, ¥ ‘13} _ an(aq;q)n(q3;q3)n
5741 (ag)32 ~(aq)32,a3243 ~a3/243 (@: q3)n(q; Dn 013)
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where m is greatest integer <n/3.(2 ; (4.2) p-1035)

{q_n,xsq%n,x,wxq,wzxq } PGP gh n a9y, (P80 -
454 | = :
4 (P2~ (xg32. 2322 3242 (q3;q3)m(x2q4;q)3m @atin g gy,
where m is greatest integer <n/3. (2 ; (4.4) p-1036)
{q_”,aq1+”,a1/3,a1/3w,a1/3W2,q.q} _ (\/E)n_m(q24)n(aq3§q3)m (1.15)
574 (a2 —(ag)V/2,—all2 ql/2, @@ D

where m is greatest integer <n/3. (2 ; (4.5) p-1036)

o {q \/E,q—n,aq1+n’a1/3’a1/3w’al/3w2'q.q} V)" q N (aa @O Nar )
673 (g2 ~(aq)V2 ~al/2,aV2. g2 va "™ (0N (aq: ) (@6 m Nz,

(1.16)
where m is greatest integer <n/3.(2 ; (4.8) p-1037)

2- MAIN RESULTS:

In this section we shall establish our main results .

[xq;q],1yq;4q], [x:q].[y:ql,

(1) Choosing a,= , U= (—q)", v=1, and §,=1 in (1.1) (1.2) and making use of
[=xvg:qlla;q),  [=xvqg:q],lq:4],
(1.6) we get
~ [xyq;q]n[xzqz;qz]m[yzqz;qz]m
P 2272, 2, (2.2, @D
[=xyq;:q1p[x=y=q7:9" lmla™: 9" iy
where m is greatest integer <n/2 and,
_=xq3q).[-yg:q]. 22)

Y .
[—xyq:q].[—q:4]..

Putting these values in (1.3) we get
N[ =52 [y | “hgiat]= 4@ {xyq’xyqz’xzqz’yzqz;qz;l}
Yqd,—q 271 yq 473 _xyq’_xqu’XZquZ
_ 2 vad x2a2 v242
(1-xyq) 4@3{xyq 027V, qz;l} 03
. (I+xyq) —XYq“,—Xyq” X< y=q

where either x or y is of the form of ™.

r(r-1)/2 _ [x;q]r[—X;Q]r (_Dr

: )
[g:q]; [x“q:q1,1q: 9],
n(n—-1)/ 2x2n—2m

(2) Setting o= ,v=1, and 8=q"in (1.1),(1.2) and using (1.7) we get

B _[xzqz;qz]mq

0= 2.4
2 . 2. 2
[x“q:q)pla”:97 I
where m is greatest integer <n/2 and,
n
Xq5q ol =Xq5q 1o
Yn=[qq] [-X¢:qle0q” 2.5

[xzq; qlool—4:q)o0
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Putting these values in (1.3) we get

2
— 2.23], xq _[- 225
oq’l{xzq’q ’xq} PN oq’1[23q xq}

[xXq; qloo[—%q; oo .

5 (2.6)
(1-x"¢) [x7¢;qloo
r(r—1)/2
(3) Again setting o= - [x Q]r[ ek q]r( 1) , vi=1, and 6,=1 in (1.1) (1.2) and making use
lzaly " (Pgq)laql,
of (1.8) we have
-1)/2
1242 g g™ 2
Bo= 2 5 o , 2.7)
(x“q:91ula™:9" 1y
where m is greatest integer <n/2 and,
X454 ool =X, 4 loo
n=[ gq] [—x:4] _ 2.8)
[x°q; qloo[—1:qloo
Putting these values in (1.3) we get
oq’{_z 22| q} - oq’l{_z i x2q3} [xq,q]zoo[—x,q]oo - 00
x4q (1-x“q) [Xx7¢:q)oo
(g [=xq:ql.q""2 qr2/2
(4) Choosing ao,= 1T 2 5 ( 1) , v,:[xzyzq;q]r ,and 6=
[xyq; Q) [=xvq: 41, [x” g3 91143 g, gl
ZI"
qr2/2
in (1.1) ,(1.2) and using (1.9) we get
2
_[xzyzq'q]n[xzqz'qz]m[yzq2 qz]mx" n/2
B, = 3 5 (2.10)
[x2g; qlnlx"y~q:q ]m[q iq ]m
where m is greatest integer <n/2 and
[ y%2g:q)es [xzyzqm nt l)n i o
[2qle [~ q q]n[x y zq ql,
Putting these values in (1.3) we get
%2 qlee o [ x-xq.xyal2 ~xyall2. O B e S I
[2:9)oo 473 xzq,xz 22q qlz ’ —271 2 e
2,2 2 2 39242
(1 ¥2q)
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) 2 r2
[x 1 [X q:9”1 C] r q 2.4 2.2
r D", v=—rmg—7m—. v=lb’x*q’:¢’L:

(5) Setting o,=
(bx2q:q21,10x%q%: 421, 1x* %421, 1021421, 19242,

r

and ST:Z—z in (1.1) ,(1.2) and using (1.10) we get
r
q

2
[—bx2g; q]n[bq gl x21g"

[—x 61, qlula;qly

(2.13)

B, =

where m is greatest integer <n/2 and,

X 29 .49

Yn= :
il I z,qz]n[bzx zqz,qz]n

(2.14)

Putting these values in (1.3) we get

2.4_2
6*x*24%:6% oo x2.x2q,~bx2q,~bx2q2 . 2 2} { —bx2q.bq. 2}
P 39759 P 34 X2 (2.15)
. 43 g2 b2x4zq2 qz,Z 271 _y24
L qlyl=xg: 914" "
(6) Again taking o= At 2y 55 D", u=d——.  valbxg ).
[xqv/b; g1, [-xqvb; g1 [x“q=;q],[g:q], [4:]y
r
and 8= < in (1.1) ,(1.2) and using (1.11) we get
r2/2
q
2
brqPiqly 19474 b0 g q]zmx”q” 2 o
Cobwdn (bxg®igly, 13070 lnla s a
where m is greatest integer <n/2 and,
1624714l (37741, ()" "2 )
(234l 27 qq]n[bxzzq qly
Putting these values in (1.3) we get
[bx22q%:q] 12 12
9 9o g | X¥:mXg:xq(aq)l=~xq(ag)"s. .
[2:qle 4 3| x2¢2.bx22¢2,qlz ’
2
b2B3 b2 x® 2 2] (-bxg™)xz bxg* bx2q3.bg? 2. 2.2
_3q)2|:xq xz 3 245X 2 +(1——xq)3q)2 2 3’bxq2 7/ A 4 . (2.18)
2
| gl A/ Vsl = Vo) g R |
(7) Choosing o= D", u= , v=[aq;ql; , and
[Waq:ql,[—Jaq:q),[xq:q), [/ q:q] Lq:q], [4:4],
,
6r=Z— in (1.1) ,(1.2) and using (1.12) we get
qr2/2
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_ 2

[xg;q1, [aq/xq ]m[ 2, Z]mqm

(2.19)

where m is greatest integer <n/2 and,

/2
a1 lag;ql, (-D)"'q"
- [azq;qloo n . (220

[Z;q]oo [Z_lq;Q]n[an; q]n

Putting these values in (1.3) we get

l02¢3qles o | x—gvagqVa (g2 ~(xigV/2.
[2:¢]oo 574\ x/q,xq,azq.9/7 49

942,092, 5 x 2|, (x—aq)z 442,943 xq.aq?, 3 x 9
_chl 2 5 y—<X +—4q)3 3 2 d 5—Z (2.21)
xq q q(1-xq) xq-,aq/ x,xq*, q
© seing s a:¢°),Laq:q° 1 lag? 1 ¢%), 472 1
O R e R W e A A T U B
3r2/2 T
u,:q?)—?), V,=[213q3 ;q3]r, and 5,:—2 in (1.1) ,(1.2) and making use of (1.13) we get
[a7:q7 ] el
. n 3n2/2
Bu= lag:q)na”q (2.22)
lg:41y
where m is greatest integer <n/3 and,
[632¢%:° 1 [a3q3;q3]2n(—1)” 3n/2
= -1.3. 3 3.3 .
26’ 12747 ]n[a 9739 In
Putting these values in (1.3) we get
o [a,aq,aq2 g3 3}: [2:0° Leola%24: oo (.24
32 adadl [0%24%67 Jool 20 Lo

[x:q1[wxg; g1, w2 xq; q1,. g2

(g2 1, =gy 211,16 20%: 1, - 242 ), La: g1,

212
T r
q , and o=

“lgql, qr2/2

( 1)r 7Vr:[x3q 4; q Ir

(9) Choosing a, =

in (1.1) ,(1.2) and making use of (1.14) we get

2
_[x AT IMESIARY ]m[xq q]3 K112

n=

3 (2.25)
[xg:qly[x%q ;q]3m[q 24" I
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where m is greatest integer <n/3 and,
v—[x 29 3 qlee 4 591y q (2.26)
" . -1 . 3_ 4. ' '
[2dlo [z g:q1,[x7 2™ 41,

Putting these values in (1.3) we get

3 20%: gl o | xwrgawlq. 2452 332452 v
[2:0)ee 2 4| qlz.x32g* (xIq)32 ~(xig)32 T

g4 X2
xq,xq2 (1-xq) xq2’x2q4

L1=2gH1-2P) ) o {x2q7x2q8,x3q6.q3.xzzs}
(oxl-x?) 3 2| 224245

=3q)2{x3q6,xq4,xq5,;q3;x3z3}+(1—x2q4)xz 3@2{x2q7,x3q6,xq6, 3.3 3}

(2.27)

[(ag)?: g1, 1~(aq)V?: g1, 1a" 2 4. g1 1-a2: g1, 1411,

r2/2 r
nd =—F>=—

q

- 2
_lag; P hn(a) g "2
[4%:¢% 1

where m is greatest integer <n/3 and,

2

(10) Choosing o= (_1)1”, v=[aq; q I ,

u in (1.1) ,(1.2) and using (1.15) we get

= a
[g:q],

Bu (2.28)

_[a2¢;9)so [aq;q]2n(—1)”q”/ 2

(2.29)

n

(2410 [z g g1, azq:q),
Putting these values in (1.3) we get

1/3 ,41/3 ,2,1/3 — . 3.3.73
al’3 wall> weall3, q\/ﬁ;q;q}:(1+z\/5+az2)[z’q]°°[a 29739 oo

43| —dl/2,zaq,q12 [az3:¢7 1oolazq: oo (2.30)

U3, 3 roal/3. o 2 173, a2
(a1 gl lwa > gl [w”a " g) [gVaq)rq 1 vetag: 1

(11) Choosing o=

[(ag)" 2;q]r[—(aq)1/ 2;q]r[al/z; q]r[—allz;q]r[qzx/z sqlrlasaly
qr2/2 T
u= , and =——>=—— in(1.1) ,(1.2) and using (1.16) we get
[4:q], qr2/2

“m a2
109730 1y Nas glylg®Nas a1, (Ja)" " g2

Pu (2.31)
lg*Va:qlnla> ¢ Lnla: 1,
where m is greatest integer <n/3 and,
/2
.l [ag:q1,, (D" "
_ RS 2n 23

[z; q]oo [Z_lq; Q]n [azq; q]l’l .
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Putting these values in (1.3) we get

[azg;qlso P a3.wall3 w23 gya.qva,—qva. a
[z9le © 3| q/z.azq.92Va~a,—a, ’

q){q«/_aq,q«/—’S }f(lf)zcb{qx/—q«/—aq3,q6\/_,q3az}
32q3fq4f (1qa)43 4 Ja,qgdvaJa

<1 Jayi-glaya® o [¢2vagaagd, 3.3
—g>Na)1-g*a) 3 2 Saia
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