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Abstract : In this paper, certain transformations for basic hypergeometric series have been established by making use of a known
identity.
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I. INTRODUCTION

n m n n n-1 r
In the following identity Y’ 8, > o, =D o Y. dM=> a3 Y. M (1.1)
m=0 r=0 r=0 m=0 r=0 m=0
If we take o; = !, (1.1) takes the following form :
n n n-1 r
dmz™ =Y 8y +(1-2)D 2" > dm (1.2)
m=0 m=0 r=0 m=0

I1. DEFINITIONS AND NOTATIONS
For real or complex q(|g| <1), we get

(*:0),, = [ [@-od’) 2.1)
j=0
and let (2;q), be defined by
(ia), =P 22)

(Aa*; ),
For arbitrary parameters A and p, so that

o 1, n=0
(ia)n = L-1)A-AQ)....-2q""),ne (1 2,3.)

A truncated basic hypergeometric series is defined as

(2.3)

r
N [al'q]n Zn
i=1

a3,85,....4,;0;Z
r(Ds|: . r i| :Z S (2.4)
b;,b,....bg N = _ _
[bj:al, (g;a),
j=1
Where|q| <1,|z| <1 and no zero appear in the denominator.
The truncated polybasic hypergeometric series of one variable is defined as
o, al,az,......ar;clvl, ..... CrT.l,l;'.“Cmvfm. ;q,ql,.....qm;z _ i[al’az’ _____ a,;91,2" v [Cja-ardjln 2.5)
By, by g 1y g i 5l V3 [a.b;,b,,....bg;ql, i [dj1.--djs ;ajln
The series (2.5) converges for [q||gy|,.....|a| <1L|z| <1.
The other notations appearing in this paper shall stand for their usual meaning.
We shall use the following summations of truncated series in our analysis
a,y, ' Yq,
Z(D{ y q} _[ag,yq;ql, (2.6)
ayq |, [a.aya:ql,
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I -
o a;q\/g,_q\/a,e,q!e ~ [aq’eq;q]n (2 7)
473 aq S oag. n '
Ja,~/a, = [a." iale
o AVa-AVADCEEA| g g cq,daiql, 28)
70 Vava, SLELA [0,%9,% Mg, '
Provided a= bcd.
% (@-ap“g)lapleleialec™ _ [apipla[eq;al,c™" 2.9)
k=0 (1—a)[q; qly [ap;p} [a;a],[ap/c;pl,
¢ Ik
o (1-ap“q)(L-bp“q )[abipl e, _ia| a°  [ap,bpiply| ca.. g
(L-apa)a-bp“a ™ )fa bipl o ia | o [ap.bpiply oo,
- n 2.10
DS BT R ] e @10
(-a)d-b)ia,~ "ia ) |- = bepip g9 C,b0|o,|o
k k n
2
| (-adp'e a2 pKa )la bplk{c o q} o
Z b ad k
- by 4q 29a adp bep,
S a-at- g do%fa] %P 20|
2
@-2)a-b)- c)(l—adJ f2p.bo:l, {cq,a‘;q;q}
_ b ¢ |, (b—ad)(c—ad)(d—bo)(1-d) 21D

_da_ad)[l_bj(l_cj(l_“] {dq,adq;q} {adp,bcp;p} d(1-a)(1-b)(1-c)(bc —ad?)
d d bc b nLCc d n

Which is m=0 case of [Gasper and Rahman 3; App. Il (11.36)]
d pkQk b pkpk ad kak
(1—adpquPka)[ < ][1— 1-F R
pkq k d quk bc qkpk
T e g
c d bc

la, p?1c[c, %1 b, P21 [Zd:QZ} q%
c k

{quQ.qPQ} {adpPQ.pPQ} [adqu.qu} {mpqp.pqp}
PP Jlc a g b P P d Q' Q

M=

=~
I

X

(1-a)l-b)1-c) [1_adzj
_ bc

- (1—ad)(c—d)(1_gj(l_€ti)<(i:]

x [ap®;p®lalca®;q%1,[bP2;P?], [—Q ;Q }
n 1 _ (b-—ad)(c—ad)(d-bc)(l-d)

{quQ.qPQ} {ﬂpPQ.pPQ} [adp Q} {bicpqp.qu} “ T4 a)@-b)(1-c)(bc - ad?)
P op J,le g g ], d Q " Q |y

b

(2.12)
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Which is m = 0 case of [Agarwal et. al.* ; (18) p. (89)]

111.MAIN RESULTS

. m
If we take &, = M in (1.2) and make use of (2.6) we get :

[a.ayq;q],q"

. n . P

Z(Dl{a’y'q'qz} -2 189¥9.9h [2q, ya; al +(1—Z)2®1{aq’yq'qlz} ) |Z|<1 (3.1)
ayq ], [a.ayq:ql, ayq n1

As n — o (3.1) yields the following transformation

a,y,9,9z a0, ¥q;0;z
\ 2(I)1|: i|=(1—Z)2CD1|: j| y
ayq ayq

[a,q\/g, —q\/g;e;qln in (1.2) and making use of (2.7) we get
[0.va,~/a,aq/e;q]me™ '
4®S{a,qx/5,—q«/5,e:z/e} _ 2"[aq,eq;q], +(1_Z)2q){aq,eq.q:q:z/e}
Ja,~Ja agle | e"[eaq/eq], e aqle -
For |z| <1 and |e|>1 (1.1) yields the following transformation, when n — oo
Y {a,qx/g,—qx/g,e;z/e}z (1-2),0, {aq,eq,q;q;z/e}
Ja,—/a agle e aqle

[a,0+/a,~av/a,b,c,a/bc;q]
M __ jn (1.2) and making use of (2.8) we get
[9.+/a,~a,aq/b,aq/c,beg; q], (-2 ’ 2owes

|z] <1 (3.2)

(i) Taking o, =

(3.3)

(3.4)

(i) Taking 5, =

3 ibiilb;; NOR n |b| ] /b11
T [ e e BRI L I
a.va,~Ja aq/bag/cbeq| ~ [d.a0/b,aq/c,beg;q], aq/b,aq/c,bcqg el
(3.5)
As n — o, (3.5) yield the following transformation
® a,q+/a,—q+/a, b,c,a/ bc;q; zq (-2, {aq,bq,cq,aq/bc;q;z} (3.6)
o q,+/a,—v/a aq/b,aq/c,bcqg *73|ag/b,aq/ c,beg .
. . . -m
(iii) Taking 8, = [2,Pd; PAl [3; PIm (.Gl C in (1.2) and making use of (2.9) we get
[a;palm[a;almlap/c;plp
[c;a;apa;q,p.pa,z/c]  z"[ap;p] [caiq cq,ap;p;z/c
3P2| - = [ ]n[ ]n (1—2)2(131{ ) } 3.7)
L —,ap/c,a, In c [q'q]n [ap/c;p]n —,ap/c N4
For |z <1 and |c|>1 and n — o, (3.7) yields
[c;a;apq;q,p,pg,z/c] cq,ap;p;z/c
3®2| . - =(1—Z)2(D1{ ) } (3.8)
| —ap/ca, ] —ap/c

. . . . m
(iv) Taking 5, — [2P%:PdIn[bP/d;p/qln[a,b;pln[C,a/bC\aln g
[a;paly,[b;p/aly[a.aq/b;al,[ap/c,bep; p],
c;aq/bc;ap,bp;q,p,pa,z | _ [ap,bp;pl,[cq,aq/ be;q], 2"
6751 aq/b;ap/c,bep; » [a.aq/b;q] [ap/c,bep;pl,

in (1.2) and making use (2.10), we get
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(3.9)

,aq/ bc;ap, bp;q, p;
+(1—z)4c1>{anq ¢ pqu} ,|z|<1
n-1

ap/c;ap/c,bcp
As n — o« (3.9) yields the following transformations

c;aq/ bc;ap,bp;a,p,pq, z
. 5{ q p,bp;a,p, pq (3.10)

cq,aq / bc;ap, bp;q, p;z
_ _ =(1-2),P4
aq/b;ap/c,bcp;

ap/c;ap/c,bcp

dg q bc
. b.p
[a.pq]m{d.q}

In (1.2) and making use of (2.11)

b ad®
[adpq:pq]m{p:p} [a,b:p]m{c.:q} q"
(v) Taking §,, = m m

adp bep.

3 /b;; ] 3
[a,aq qq]m[C q p}m

m

o.|¢ ad®/bc.g;a,biadpg;b/da;a,p,pa.p/gizq
"7 dq,adq/b:adp/c,bep/d;ad;b/d )
2" (L-a)(1-b)(L-c)(L—ad? / be)[ap, bp; pl,[cq, adg; g,
d(l-ad)(l-b/d)(1-c/d)(1—ad/bc)[dg,adq/b;q],[adp/c;bcp/d;p],
- (1-ad)(c - ad)(d - bc)(L - d)
bed?(L—ad)(1-b/d)(1-c/d)(1-ad/bc)
2 vad?2 - . .
+ (1-2) (1-a)d-b)(L-c)(1—ad“ /bc) < s, cq;ad“q/bc;q;ap,bp;q, p;z ,|z|<1 (3.11)
dl-ad)(1-b/d)l—c/d)(1—ad/bc) dg,adq/b,adp/c,bep/d | |
As n — «,(3.11) yields

c ;ad2/bc,q;a,b;adpq;b/dq;q,p,pq,p/q;zq
dg,adq/b;adp/c,bcp/d;ad;b/d

= 1z A-a)-ba-c)a-ad®/bc) . |cg;ad’q/bc;q;ap,bp;q.piz
dl-ad)@-b/d)(1-c/d)(l-ad/bc) ° *| dq,adq/b,adp/c,bcp/d
~ (1—ad)(c —ad)(d — bc)(1—d)
bcd?(1—ad)(@—b/d)(1—c/d)L-ad/bc)

(3.12)

IV.CONCLUSION
In this paper, an attempt has been made to establish six certain transformation formulae for basic hypergeometric series by making
use of the identity (1.2)
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