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Abstract: In this paper transformation formulae for poly-basic hypergeometric functions have been established by making use of
Bailey’s transform.
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I. INTRODUCTION
The well-known Bailey’s transformation states that, if

n

B = ) o UnoiVaer (11)
r=0
and Yn = Z 8r Upn—rVnir = Z 8rurvr+2n (12)
r=n r=0
wherea,, 6., U, v, are any functions of r only, and that the series for y,, exists, then, subject to convergence,
D v = ) Bubs (13)
n=0 n=0

Bailey’s transform (1.3) has been exploited, both as a tool to find new transformations of both ordinary and basic, hypergeometric

series and also to find new g-identities of Rogers-Ramanujan type. We shall make use of the following summation in our analysis.
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Il. NOTATIONS AND DEFINITIONS
A RATIONAL FUNCTION OF QN, Q BEING FIXED COMPLEX PARAMETERS CALLED THE BASE OF THE SERIES, USUALLY WITH MODULUS
LESS THAN ONE. AN EXPLICIT REPRESENTATION OF SUCH SERIES IS GIVEN BY:
(I) a;, a, a,,q;z
r=5Slby, by . bs; g
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N () Pr g ag
=% [b,.b,, ., by; ], 1)

0
where (2) =n(n—-1)/2 And
[a;, 8z, .., 85 0ly = [a1,dln[a;,0ly - [a, 0],

With the g-shifted factorial defined by
[a:q, {1 ifn=0
q 1l-a)@a-ag)..(1—ag™?), ifn=12..

22)
For the convergence of the series (2.1) we need gl <land |z] < co wheni=12..or max. {lql, |z[} <r.When i=0
provided no zeros appear in the denominator.
(I) [al, I T
slby, by, begtly
From 0 to N only
The poly-basic hypergeometric series is defined as:

means that the series runs

o Ciarees CorpiiCmties Cmyrpy 50102y O Z
dipier GrggioiOmpie Gy
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= Zzn_ nm —  -n (2-3)
n=0 J_l[d]l"“' ]qu]

IHHLLMAIN RESULTS
Takingu, =v, =1and

a+1 b+1

Ch q]r[q1 a1] [xa 1aqa] X*

b+1.

in (1.2) we get

T xq**Lqlr[xa?*1;q4] [xq?aiqqq],

_ [a%aln[aPia]_[xa**q§*iqas] x"(1-xq* M) (1-xq}*™)
N e L dln[xa?*%iq1]  [xa?ab;qa1], (1-x)(1-xq2*nq}+™)
_ (= xa*)(1 — xq?) (@} @)n(9h: 91)uX"
(X = 1)(L = xq2a?) (xa®; )n[xad; 1]
Putting these values in (1.1) (1.2) and (1.3) we get the new form of the Bailey’s transform as
If

Ba= ) (32)

r=0

Then
(1 —xq?)(1 - qu)z CRONHARS .
(1 —x)(1 —xq2a?) & (xg%; @)n[xaP;q,] "
~ Z CRIONCH q1] [><0|a“o|‘i‘+1 qa ] x" 5
4 (xo?*1; Q)u[x?a; qa, | [xab 0] "
We shaII make use of (3.2) and (3.3) in order to establish certain new transformation formulae
(a) Choosing
o, =2z"in (3.2) we get
1 _ Zn+1
Bn =

1-z
Putting these values in (3.3) we get,

(3.1)

(33)
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(b) Next, taking
o [a%; dz]c[0f: as] [zag*2a5 ™ q,05] 2

T [za8*% 5] (2o a5 (2% gz,
In (3.2) and making use of (1.4) we get:
_ (1—zg)(1 - 2qf)
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) [0%: Az ]nsa[0fi 0], 2"

(1 - 2)(1 - za595)[2q¢*; g, 208 0]
Putting these values in (3.3) we have
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xq?, xqt;  zq¢tzabt zqgqf

Bn

_ (1 -za9)(1-205) (A —xg) (1 —xq?)  z(1 —ag9)(1 - qf)
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(c) Again, taking

_ (1-aP"Q")[a;plr [B:Q1r "
T (1-0)[QQlc[aP/BiPl n (3.2)
And making use of (1.6) we get,

_ [oP:PL,[BQ:Ql,

" [QQlu[aP/B; P,
Putting these values in (3.3) we obtain,
(1 —x)(1-xqp) [q*‘; ob; aPQ; «; B; 0; A1, PQ,P, P, Q; X/B]
(1 —x)(1—xq?a?) *° [xq? xaf; o aP/B; Q;

% [qa:q‘f:xqa“q‘f“:aP:BQ:q,ql,qql,P,Q:X]
57 X Xy ok P /B; Q; '

(d) Lastly, taking
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o = - aPrnd- BP*Q e, B; Pl [y, o/ By; Ql,Q"
' (1 - )1 - B)IQ, aQ/B; Ql.[aP /v, ByP; Pl,
In (3.2) and making use of (1.7) we get,
_ [P, BP; P1,[YQ, aQ/ByY: Ql,
" [Q «aQ/B; Ql.[aP/B, BYP; P1,
Now putting these values in (3.3) we find:
A —xa)(d—xab) o, o [ a2 Biv.a/By; aPQ; BP/Q: .0, P.Q.PQ.P/Q;xQ
(1-x)(1-xq2a9) "~ ° " ° [xq% xa; aP /v, ByP, Q, aQ/B; «; B
_ @ |anatixat eyt aP, BP;yQ, aQ/By; 0,0y, qds, P Qs X
8T gt xabt s xg?ql; aP/y, BYP, Q aQ/B

(38)
A number of otherinteresting results can also be obtained by taking suitable values of a, and f3,.

IV.CONCLUSIONS
Six transformation formulae for poly-basic hypergeometric functions are established by making use of Bailey’s Transform.
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