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1. Introduction, Notations and Definitions

Throughout this paper, we shall adopt following notations and definitions.
For any number « and q real or complex and |q| < 1,

Let
[ qln=(1—-a)(1-aq)...1—ag"™"), n>0
[ qlo =1,
and -
(@5 qJoe = [ [(1 — ag").

Following Gasper and Rahman [2], we define a basic hypergeometric series as,

a1, a9, ..., Ap, q; 2
r@(s{ ? ) ) T’q’ }

bl) b27 ceey bS
00 [CL1, ag, ..., Ay; Q]nzn TP
: o ’ 1.1
; [q’bl’b2"“7bs;CI]n |:( ) } ( )

where

(a1, ag, ..oy ar; qln = [a1; qlnlaz; qln---lar; qln
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and r < 1+ s and max. (|q|,|z|) <1 for convergence of the series (1.1)
The general bilateral basic hypergeometric series is defined by,

a1,02,...,0r; 4, 2
T\IIS {

bla b27 sy bs
= [a1,a2,---7ar§Q]n2’n (n—1)/215~"
= —)" ™" : 1.2
n:Zoo [blaan"'7b5;q]n [< ) 1 ] ( )
.. _ by, ba, ..., bs
where 7 < s and |g| < 1. The series is convergent in the annulus | ————| <
A1, A2, ..., Gy
2| < 1.
We shall make use of following results in our analysis.
a;q; 2  aidln oz q/az,0/a,¢;d)w
v = — 2" = . 1.3
v [ b ] 2 d” " Boeglabjazd- (13)
[Gasper and Rahman 2; App. II (I1.29)]
0,467 | _ N lasdlaz”
(6] =
’ 1{5 } Z [b: dl.
_ i [a; qln[azq/b; gl (1 — azg®™)b"2"q" "V (1.4)
_ [b; dJu7; 1 ' '
n=0
[Andrews and Berndt 1; (9.1.1) p. 223]
a7b§(]§2 _ [bv aQO]oo C/b,Z; q,b
# [ ¢ } T lade 2 e ' (15)
[Srivastava and Karlsson 3; (275) p. 348]
- bz/c: qla -
2(1)1 |: &,b,q,Z :| — [(I Z./C7Q] 2@1 |: C/CL?C/ba q; abz/c :| . (16)
c [25 ] ¢

[Srivastava and Karlsson 3; (281) p. 348]

a,byg;z | [e/b,bz; 4] abz/c,b; q; c/b
‘D{ }‘ code 20| b ' .7
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[Srivastava and Karlsson 3; (276) p. 348]

c BRI c, bz

[Srivastava and Karlsson 3; (280) p. 348|

2P [

2. Main Results
In this section we shall establish our main transformation formulae.
It is easy to see that

oo [G;Q]nzn o . [a;q]nz” (b_q) s [q2/b;q]n i n
Z [b;CI]n _Z [b;q]n + Z[QQ/CL;(]]n (az) ) (2.1)

n=-—o0o n=0 Z(CL o q) n=0

where [b/a] < |2| < 1.
Now, using (1.3) on the right hand side of (2.1) we have

a,q;q; z (b—q) /b, q;q;b/az
() - ,d
21{1) ]+Z(G—Q)21{q2/a

_ lez,q/az.b/a, ¢ dl (2.2)
[b, 2, q/a,b/az; qlo
Again, applying (1.4) on the second part on the left hand side of (2.2) we get the
transformation,

XN laz,q/az,b/a, q; q)s
291 = :
b b,2,q/a,b/az;q)

) & [ /b5 dlnla/ 5 dln (1 _ QZW) (i)nqn(mn

(b—gq az a?z
~z(a—q) ,; [4%/a; alnlb/az; qlnsa (23)

Applying (1.4) on the left hand side of (2.3) we get another transformation , viz.;

o | ©02/bavaz, —q/uz, g g bz | _ azq,9/az,b/a, ¢ dl
250\ b 2q,\Jaz, —/az,0,0 ~[b,2q,q/a,b/az; qls

(=20 -9 - ¢/az) @ [ q/z,¢*/b,¢*/\Jaz,—q*/az, q; q; bg* | a*z
2(a—q)(1=blaz)(1 —az) ° ° | ¢*/a,bq/az,q/\/az,—q/+/az,0,0

Applying (1.6) on the left hand side of (2.2) we get,

o b/a,b/q; q;azq/b laz,q/az,b/a, ¢; qls
Lo [b,azq/b, q/a,bjaz; gl

(2.4)
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_ =9 lafmdxlmde g { b/a,q/a; q;q/ } ' (25)
z(a —q) [b/az; qlolazq/b; qloc q¢*/a
Applying (1.6) on the left hand side of (2.3) we get

la2q/bidlos o | b/a,b/g;qiazq/b | _ laz,q/az,b/a, ¢; 4l
EY [b,2,9/a,b/az; qlu

= [4°/b; alnla/ 2 qln (1 - q2n+2> <b_q2>nqn(n—1)

(b—q az a’z
z(a—q) ; [4%/a; aJn[b/az; qlnsa ’ (2:6)

which can be written as

o | b/ab/agazg/b | _  laz,q/az, b/a ¢ ql
LY (b, azq/b, q/a,b/az; gl

(b= ¢)[: gl i [4°/b; qlula/=; ] <1 - qjj) (ZTqi)nq”(””

~2(a —q)azq/b; gloe = [2/a; qlnlb/az; glnia
Applying (1.8) on the left hand side of (2.3) we get,

(2.7)

o | U/ Gaaz | _ lazg/azb/a ¢ dlx
72 b2g [b, 20, 4/a,b/az; ¢l

= [4%/b; dlnla/ 25 dln (1 _ q2n+2> (b_q2>nqn(n_1)

b—g(-2 az a’z
_ . 2.8
z(a—q) ,; [4*/a; qln[b/az; gJns (28)
Applying (1.5) on the left hand side of (2.3) we get,
o | Vozaa | _ la/azb/a gl
2Py :
az [a/a,b/az; qlo

oo 4%/ dlula/7; qln (1 — qQW) <ﬁ)nqn<n—1>

az a’z

(b— @) [b; qloo[2; e
z(a — q)|¢; ds[a2; @loo

0 [42/a; q]n[b/az; qlnsa

(2.9)
Applying (1.7) on the left hand side of (2.3) we get,

B, { azq/b,q;q;b/q } _ laz,q/az,b/a, q; 4l
2q [b/¢.2q,q/a,b/az; ¢l
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q(1 - 2) i": [4°/; dlnla/ 2 qln (1 - q:j) (STQZ)nqnm—l)

z(a—q) & [4%/a; gJn[b/ az; gt

3. Special Cases

In this section we shall discuss certain special cases of the results establish in
previous section.
As z — 1, (2.4) yields the summation formula,

o. | @0a/bava, —aVagb | _ ag g (3.1)
e ba\/aa_\/a7070 '

[b; qloc
Also taking z=q in (2.4) we get,
o, | ©o?/bavat,—avag, ggbg | (A =adb=q)  (1-9){ = a)glag’ gl
oo q27b7\/a_7_\/a7070
As z — ¢, yields the summation formula,

B, { a,q;q;q} q1a; ¢Joc (b—q) (3.3)

b T (b-ag)bide  gla—q)

Taking z=q in (2.5) we get the summation formula,

(2.10)

(b —aq)(1 — aq) (b —aq)[b; qloo
(3.2)

b/a,b/q;q;aq?/b | [q,aq;qleeq(l — a)
b { b } (b= aq)[b, ag?/b; qle’ (3:4)
For z=1, (2.8) yields B .
P, { 2/‘1’ & a ] - % (3.5)
For z=q, (2.8) yields
¢,/ qaq | [a;dleeq(l = q)
2 l b,q* } ~ (b—ag)bi gl (3:6)
For z=q, (2.9) yields
b/a, ;59 | _al—a)  (b—q)bqlx
b { aq } ~(b—aq)  qla—q)lag gl (3.7)

For z=q, (2.10) yields

ag®/b.g;q;b/q | a1 —q)la;qle | q(1—q)
P { ¢ } ~ (b—aq)[b/q; 4 - qla—q) (3:8)
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