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1. Introduction, Notations and Definitions
For real or complex ¢(|g| < 1), the g-shifted factorial is defined by,

DR B if n=0
[ 4l = { 1—a)1—aq)(l—ag?)..(l—ag™™), if n=1,2,3,...° (1.1)
Also,
[ oo = H(l —aq"). (1.2)

A basic hypergeometric function is defined as,

An(n—1)/2

® ay,a2,...,0r;4; 2 1 — i [a’lﬂ ag, ..., Ar; Q]nznq 7 (13)

res bl,bg,...,bs;qA [q,bl,bg,...,bs;(ﬂn

n=0
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where [Cll, az; ..., Ar; Q]n = [al; Q]n[a2; Q]n-'-[ar; Q]n-

The series (1.3) converges absolutely for all values of z if A > 0 and for |z] < 1 if
A=0.

A poly-basic hypergeometric series is defined as

P |: A1, A2, ...y Gy : 61,17"'761,7“1; "';Cm,lv"'ucm,rm;Q7 qi,---,qm; 2

bl, bg, ...,bs . dl,h ---;dl,sl; ...;dm71, ---,dm,sm

_ i [a1,as, ..., ar; qln 2" m [Ci1y s Ciri 4iln . (1.4)
0 [q, bl, bg, ey bs, q]n i [dj,l’ . dj7$]. 3 q]]n
The well known Bailey’s transform states that, if
B = Z Uy Vg (1.5)
r=0
and
o0 oo
Tn = Z 6rurfnvr+n = Z 6r+nurvr+2n7 (16)
r=n r=0

where ., u,, v, and ¢, are functions of r alone and the series for ~, is convergent,
then subject to the convergence,

Z QpYn = Z ﬁndn- (17)
n=0 n=0

In this paper, we shall make use of Bailey’s transform (1.5) - (1.7) in order to
establish transformations for poly-basic hypergeometric series.
We shall make use of following known summations in our analysis,

o | G AT a g g | (L= 2¢")(1 - zq?)
R I R AR

v (T=2)(1 = 2q°q))

_ 9% aln 1l @] 2V (18)
(1= 2)(1 = 2¢°¢}) [2¢**; g [20 s qn v

[R.P. Agarwal 1; 7.12 (2)]
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[Gasper and Rahman 2; (3.6.8), p. 71]

n

(1 — ap*q") (1 = bp*q ") a, biplelc, a/be; qli _ [ap, bp; plalcq, ag/be; gl
(1 —a)(1-b)lg, aq/b; qlklap/c, bep; pli 9, aq/b; alu[ap/c, bep; pln
(1.11)

[Gasper and Rahman 2; (3.6.7), p. 71]

2. Main Results , bit
¢ qlrlab; an)r [z i g a”

[2q2t1; ) [2t qu) [2qoqb; qq ],

Taking u, = v, = 1 and 6, = in (1.6) we get

_ (L= 2¢")(A — 2¢7)[g"; qlnldl; qaln”
(1= 2)(1 - 2q°¢}) [xq%; qlnlzad; anl

(2.1)

Thus from (1.5) and (1.7) we have
If

=> a,. (2.2)

then, under suitable convergence conditions we find,

(1—2¢") (1 —zq}) i q% qlnld?; a1ln
(1 —a2)( 1—xq a}) = [2q%; qln th(h] o
e a+1 b+1
Q7q1 xq q yqq1 nx

xq““,q (2! qiln[2q@qt; qqi])n

n:O

Now, we shall make use of (2.3) in order to establish transformations for g-hypergeometric

series. 5 541
% ple (Vs prle 20 0y o] 2”
[2petLs pl [z pule L2029 ppal,s

(i) Choosing «a;, = n (2.2) we have from (1.8),

(1—2p)(1 = 2p)) [p%; Pl [P7s prJngr 2! (2.4)
(1—2)(L—zpepy) (L= 2)(1 — zpop])[ep™tL; plulzpy T bl

ﬁn:

Putting these values of «, and (3, in (2.3) we get,
(1—2q")(1 —zq}) o[ ¢,q" ql,p Ll 2ptpl 0, 01, P, D1 PP T2

(1—2)(1—zq°q}) xq® v 2p™th 2p) T 2pp)
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(1—2p™)(1 — 2p)) (1 —2q") (1 —2g?)  (1—p*)(1—p))z

(L—2)(1 = 2)(1 = zqq})(1 = 2p°pf) (1= 2)(1 - zp°p))

1
¢ q" : @ xg® A p L It g qqn, pypy a2 25)
gt agtt wgt gl 2pt Y 2py

(1 — ap"ph)[o; pl,[B;p1] 87"
(1 —a)[pr; pilrlap/B; plr

(ii) Next, choosing o, = in (2.2) and using (1.10) we

get

[op; pln[Bp1; p1n
[p1; palnlap/ B; pla B
Putting the values of a,, and 3, in (2.3) we get,

ﬁn:

(1 —2¢")(1 — zq}) [ B o appr; % @3 P, Dy P14 1 T/ B ]
(1—2)(1—2¢°q) — :ap/B; a; xq% aqd

. { Bp1+op;a®iqts 2" i prp g, s @/ B ] : (2.6)

— s ap/B; 2t wd T 2q0q
(1 —ap™py)(1 = Bp"py")|e, B; vl [V, &/ Bv; palr

(1 —a)(1 = B)[p1, ap1/B; prl[ep/, Byp; plr

(iii) Again, choosing «, = in (2.2)

and using (1.11) we get,

_ lop, Bp;plulypr, o1/ By: piln
[p1, ap1/B; prlnlap /v, Byp; pla

n

Putting these values in (2.3) we obtain,

(1 —2q*)(1 — zq}) [ v,a/B7 o, By appi; Bp/p1; ¢ ¢4 p1. . PP1, P/ D1, 4G T }
(1—2)(1 —zq¢°q}) ap1/B : ap/vy, Byp; o; By xq%; xqh
a+1 b+1.

—® { TP py /By ap, Api i g ag e ,pl,p,q,ql,qql;x} (2.7)
api/B : ap/, Bypseq v agtqd
(iv) Lastly, taking a,, = 2" in (2.2) we get
1— ZnJrl
b=
—z
Putting these values of «,, and 3, in (2.3) we get,

(1—2)(1—zq")(1 — zq}) o| ¢4 digas
(1—2)(1 — zqoqb) rq® : xgb
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