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Abstract: In this paper, making use of Bailey’s transform and Karlsson-Minton
summation formula, certain transformation formulas have been established. Inter-
esting special cases have also been deduced.
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1. Introduction, Notations and Definitions

Throughout the paper we adopt the standard notations and terminology for
g-series from [1] due to Gasper and Rahman. The g—shifted factorial for complex
variable o with the base ¢ : |g| < 1 are given below.
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and ( )
L (@)
(054 = (g™ @)oo

for all integers n. For integer m > 1, we use the notation,

(ala a2, ..., Am; q)n - (al; Q)n(a2; Q)nm(am; (Dn-

The unilateral basic hypergeometric series is defined as [1; (1.2.22) p.4],

a1, A2, ..., Qr; g5 2 = (alaa'Qv-"aar;Q)n n_n(n—1)/2 1+s—r
rPs = —1 2" (1.1
bl,bg, ...,bs ] Z (q’ bhb27 ---»bs;Q)n {( ) q } ( )

n=0
where 7 < 1+ s and |z| < 1.
The theorem to be considered now was first stated explicity by W. N. Bailey in
1944 which states as,

If .
571 = Z Ay Up—rUptr (12)
r=0
and . .
Tn = Z 5rur—nv'r+n = Z 5r+nu'rvr+2n (]-3)
r=n r=0

then under suitable convergence conditions,

Z OnYn = Z Bnam (14)
n=0 n=0

where «, u,, v, and d, are any function of r only and the infinite series in (1.3)
and (1.4) are convergent.
The classical g—binomial theorem to be used in this paper is given by

= (050)02"  (a29)
2 (@@ (15)

(2@)o0

n=0
[1; App.II (I1.3) p. 354]

We shall also make use of Karlsson-Minton summation formula

1-mi—...—my

& a, b, big™ , bag™, ..., bgg™ ;g a g
R g, by by, e, by,
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_ (a,0q/a;q)o0 (01/b; @),y - (b1 /b5 @) o) O™ 1
(q/a,bq; q)oo(b1; @)y - (bk; @)y

provided |a~tgt™mme | < ],

: (1.6)

[1; (1.9.6) p. 16]

Taking a = ¢~ in (1.6) we get,

i (¢, b, b1g™ , baq™, ..., bg™ q>7~ql+n_m1_m2_,,,_mk
<Q7 bQ7 b17 b27 () bka Q)r

r=0

(@ Dn (01/6; @+ Ok /03 Do iy mp bt

= b ) (1.7)
(b4 @ (013 Dy (ks @y

2. Main Results
In this section we establish our main transformation formulas.

Choosing u, = , v = 1 and
(¢;0)»

(—1)rqr(r+1)/2(b, big™, b2¢™2, ... bq™* Q)r q—r(m1+m2+---+mk)
(qv bq7 bla b2> sy bk’7 Q)r

Qp =

in (1.2) and using (1.7) we get,

1 . (qinv b7 blqm17 b2qm27 sy bkquv Q)Tqr(1+nimlim2imimk)
o=

(¢ @) = (¢, bq, b1, b2, ... by @)y
(b1 @)y - (Ok; @)omy, (bg; @)n

Again, taking 6, = (a;q),2", where awis not 1 and 0 < z < 1, in (1.3) and using
(1.5) we get,

(@ @)nz" (@25 ¢)oo
CE
Putting these values of 3,,, 7, @, and 6, in (1.4) we get the following transformation
formula.

Tn = (2'2)

(b, b1g™, baq™, . b Q) 1 o
@) 'Yy ) )t ) —1)" n(n—1)/2 n(l—-mi—...—my) ,n
(a27 q) Z (q7a27bQ7bhb27‘“7bk;Q>n ( ) 1 1 :

n=0
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_ ooy 00 Doy (O /05 D syt > (45 D2
= (50 (013 @Q)ma - (O @iy, ’ nZ:% (bq; q)n (2.3)

Now, using the definition (1.1) and replacing z by zg™*™2*t"% in (2.3) we have,

o a, b: blqm17b2qm2’ 7bk‘qu7Q7 zq
2Tk Oéqu,bq, b17b27 7bk

_ (25 @)oo(@2; Q) a1 (b1/5; @)y - Ok /0 @), 01
 (@20)00 (2 O ar (015 @y - (Brs @)y ’ Z

where M =my +mg + ... +my and |z| < 1,|q| < 1.
Putting a = 0 in (2.4) we get the transformation

> b,b1q™,b2q™?, ..., bpq™ ;5 q; 2q
L EREL bQ7blbea"'7bk

2.4
Lty

_ (Z; Q)OO(bl/bS CI) (bk/b q o M M
(5O (b5 q)m, (b q) b Z (2.5)

(2.5) can also be expressed as,
(big™, bzqm s bRg™; @) (1) g D22
Q7 b17 b27 s bkv q)n<1 - bqn)

% @)oo 01/ @m0/ Y Do 1 5~ (207)"
sa)ar (b )myn(bk;Q)mk « (b @)ns1

(2.6)

/N\HA : MS

3. Special Cases

In this section, certain interesting special cases of the results established in
previous section have been deduced.
1. Taking o = bg in (2.4) we get the summation formula for

b, big™, bag™?, ..., brq™" ; q; 2q
k+1q)k+1 bquM,bl,bg,...,bk

(21000 (b2¢; @) 2s (01/55 @)y (b2/65 @)y - (b1 /05 @), "
(0243 0)oo (23 Q) a1 (015 @y (025 Qg+ (O @ b (3.1)

where |z| < 1, |q| <1 and M = my + mg + ... + my,.
As z — 1, (3.1) yields,

b, big™, bag™?, ..., brg™*; q; q
£1 P b M by by, ..., by
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_ (& D)oo (b @)ar (b1/6; Yo, (92/ 55 @Yy (b0 / 3 D 11
(¢ @) a041(06; @)oo (b15 @)y (b2 Dmay - (085 Q)i

where M =mq +mo + ... + my.
Taking z/a for z then o — 0o in (2.3) we find

2 (big™, bag™, oo, b )
Z q OOZ 1(] 24", '7 kq ’q)n qn(nfl) n(lfM)Zn
q,Z bl,bQ,.. 7bk7Q)n<1 —bq )

n=

_ (ufb -/ b, bMZ N
(bl,Q) (bk? n+1

Taking b = ¢ in (3.3) we get

f: blqml b2qm2’ ceny bkqu; q)n an_ann
n= Q7Z blvan'- 7bk7Q)n(1_qn+1)

(4= b)(a = ba)...(a — b > Crat e

B (1 —brg™=1)(1 — bag™2=1)...(1 — brg™ 1) p— (¢ @) nt1

Taking o = b in (2.4) we have

o b,b,b1q™, baq™?, ..., brq™"; q; 2q
2kt bquaan b17b27 7bk

(% 0)s0 (02 ) ns (01/5; @)y - (0113 Oy, (1 = DM = (2¢™)"

B (023 @)oo (23 @) a1 (015 @)y -+ (D1s @)y

Similar other results can also be deduced.

n=
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