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ABSTRACT

In this paper we have established certain transformations of truncated basic bilateral hypergeometric series with one
and more than one base. These results, in turn, lead to very interesting transformations of truncated bi-basic and poly-
basic bilateral g-series. A few of the results which are representative of the many results obtained are presented in this
article.
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1. INTRODUCTION:

The transformation theory of basic hypergeometric series is very powerful in dealing with various functions motivated
by g-series. A new direction to this theory can be given by developing the transformation theory of truncated
hypergeometric series. With this intension we set out to develop it.

In this paper, we make use of the following series identity

n n-k n n—k
z akmzAj = z Ak+mzaj (11)
k=—m j=0 k=-m j=0

to establish transformation of truncated basic bilateral g-series, which may be deduce from the following known
identity (cf. Gasper Rahman [6] )

n n—k n n—k
2aQ A= AYa, (12)
k=0 j=0 k=0 j=0

We shall use the following known summations of truncated series to establish our results:

a,y;0;q [ag, yg;q],
4 } _ (1.3)
> ayq v [g.ayq;qly

[1; App. 1 (8)].

[1; App. Il (23)]. (1.4)

; a,qva,-gvaeql/e| _  [ageq;ql,
‘ 3\/5,_\/5,aq/e . [q,aq/e;q], e"
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a,qva,-avab,c.d;q;q | [ag,bg,cq,dg;ql,
o s (L5)
N

Ja—/a,aq/b,aq/c,aq/d | [9,aq/b,aq/c,aq/d;q],

[1; App. 11 (25)].
3 (1-ap“q“)[a; pl[c;al.c™ _ [ap; pl,lcg;al,c "
o (-a)a;ql[ap/c; p], [a:a].[ap/c; pl,

k

(1.6)

[6; App. 11 (34)].
. (l—adpqu)(l—gpqu)[a,b: plc[c.ad?/bc;q], q"
kZ:(; (1-a)(1-b/d)[dq,adq/b;q],[adp/c,bcp/d; p],
_ (@-a)@-h)t-c)-ad?/bc)
d(@—ad)(L—b/d)(1—c/d)(1—ad /bc)

J__[ap,bp; p],[cq,ad’*q/bcigl, _ (b—ad)(c—ad)(d —bc)d—d)
[dg,adq/b;q],[adp/c,bep/d; p], d(1-a)l-b)(1-c)(bc—ad?)

(1.7

which is the case m=0 in [6; eq.12 p.83].

2. DEFINITIONS AND NOTATIONS:

A generalized bi-basic hypergeometric function of one variable is defined as

2.1)

Fa);(b)ml;z} =iﬂa);q]n[(b);ql]nz“qi@qf@
©):(d);q',a) | = [g:al,l(c);al,[(d);q,],

where (a) stands for the sequence of A-parameters a,,a, ,........ ya,.

AISO’[(a):q]ﬁ[al,az, ----- a,:a], =[ai; ] [a,:q],...... [an:al,

and

la:q] = (L-a)l-ag)(l—ag?).ccowrrrenn. (1-ag™),n>0
Al =1 >0

n n(n-1
The symbol [2) shall mean % . The series on the right of (2.1) converges for |q},|01/< 1 and |z|<co when i,j >0

and max.(|q},|91),/z] ) <1 wheni=j=0.

We also define a poly-basic hypergeometric series of one variable as

), 8 ey 85 Cpg ey Cpp s Gy Coy 0 Oy Uy 2

0,0, ey By ey Oy i O e G
CElana,. ,a,;q]nznlm[[cj,l, ..... i 301, 22
o [0,0,,0,,...,0:50], G ldyyedg ],

The series (2.2) converges for |ql,|q4l; ----- -, |qml|z|< 1.
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A series of the type

>,
is a bilateral series, convergent under appropriate condition, which may terminate on either or both sides.

A truncated poly-basic bilateral series is defined as

[al,az, ..... ,a,;0], 2V s [Ciye Ci  Oi];
-y I1

(2.3)
j=—m [bllbzl """ ' r’q] i=1 [di,ll """ 'di,ri;qi]j
The other notations that follow will carry their usual meaning.
3. MAIN RESULTS:
Here we shall establish our transformations of truncated basic bilateral hypergeometric series.
If we take A; =z I the identity (1.1) takes form,
n n n n—k
DA, -2 D a2 =" (1-2) Z 2y a, (3.1)
k=—m k=—m k=—m j=0
() If we take
" [9,ayq;q],
in (3.1) and make use of (1.3), we get(2)
ag,y¥q ,q:q 14n ag,yq :q,—
272 1+m a 1+m —Z ZWZ z
’ yq m q1+m,ayql+m .
g ayiqiz]
- Z)L J [0.2y0: ) [ac. yaral, 107007 /23 62
q [a, y;al.[a, ayal, q"/aq"ly |

(1) Again, setting

. b
q’[adpa; pq]{dg;ﬂ [a,b; p];[c,ad” /bc; g,
a, = !
[ad;pq]{g;ﬂ [da, add /b; q], [adp / ¢, bep / d; p],
j

in (3.1) and using (1.7), we get
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n

2 1+m

m ad m. m m. +m 1+m. b . .
cq”,——q";ap™,bp™;adp™"g""; pm :d, P, pq,B,q
bc d q q
6¥s
ad ad bc b p"
d 1+m,_ 1+m; l+m ad 1+m. ad ,__
q b q s p "4 p p"q" dq )
m ad2 m m m +m +m. b rem "
cq”, - —a"ap ,bp™;adp™ gt g plm,q p, pa,>; 2
_Zl+n l// c q q Z
676
ad ad bc b p"
d l+m,_ 1+m;_ 1+m' 1+m. ad ’__
q b q p p"q" 4"

(2] 4oy -a)a-b)a-0)a-ad® /)
d(l—ad)l-b/d)(L-c/d)(—ad /bc)

b.p
ad; pql,,| =;—| [dg,adq/b;q],
(ap,bp: pl.cqad? /besl, o P {d ql[q 9/l

><[dq,adq/b;q]n[adp/c,bcp/d; p]

X

" [adpg; pa], { } [a,b; p],
da’'q

m

[adp/c bcp/d; p] q"/d,bg™"/ad;cp™/ad,dp™" /bc;q, p;z " ~
[c,ad? /bc;q], {q” /c,beq ™ /ad?; p " /a, p /b }
(b—ad)(c—ad)(d —bc)(L—d)
bed?(1—ad)(L—b/d)(1-c/d)(L-ad /bc)

[ad; pq]{b:p} [da,adq/b;q],[adp/c,bcp/d; p],
d q
X i (3.3

b
[adpq; DQ]m{dg;ﬂ [a,b; p],,[c,ad* /bc;q],,

m

_(1_ Zl+m+n)

If we let d—1 in (3.3), we get

m a m m m. +m +m. l+m. .
cq”,-q":ap ,bp™;ap™™g"";b pm,q. 0, pa.2:q
c q q
6% a a o"
q1+m’ bql+m pl+m bcp1+m apmqm b
c q" .
m a m. m m. +m +m. .
cq”,-q":ap ,bp™;ap""q’ bpl+m,q p,pg, ;3
b C q q Z
—Z Ve a a 0"
q1+m,Bql+m;_ pl+m,bcplﬁ-m;apmqm;b_m
c q

m

[&; IOQ]{ q} [a,aq/b;ql,

{Ejm (1 7)x L2P:DP: pl,[ca,a/be;a],

,aq/b;q],[ap/c,becp; pl,
(-2q/b:al[2p 1 ¢.6P: Py o0, pq]m[bg;g} [a.b; pl,

- = bg ™" /a;cp™ /a, p /bc:q, p;z ]|
_[ap/c,bop; pl,, {q q-/acpiap quz} (34)

[c,albc;q], Vi q"/c,bcqg"/a;p"/a,p /b
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(111) Further, taking

[apg; pal;[a; p][c;q];c”’
[a; pal;[a;al;[ap/c; p];

j =

in (3.1) and using (1.6), we get

cq™;ap™;apt g™ q, p, pq = cq™;ap™;apt g™ q, p, Pa; -
_Zl+n
3W3 1+m.a 1+m. m,m 3W3 1+m.a- 1+m. m,.m
q i_p ’ap q q i_p ’ap q
C m C m
ap: ca:ql.[a: : ap/c:pl.c™ q’"'gp’”'q |O'E n
_ (z0)" (1— ) B Phleaal & pal [ aln[ap /e Pl e 7 1P A g

[g:al.[ap/c; pl,[apa; paln[a; pl.[c:al, g Icp/a

(V) Next, taking

— [a’q\/gi_q\/g,b,C,d;q]jqj .
e [q,\/g,—\/g,aq/b,aq/c,aq/d;qu

with a=bcd in (3.1) and using (1.5), we get
aqm,qurl\/g’_qmﬂ a1qu’cqm1dqm;q;q n B
676 ql+m’qm\/g’_qm\/g,aql+m/b,aql+m/claq1+m/d i

_Zl+n a'qm’qurl\/g!_qurl\/gyqu,Cqm,dqm;q;q/Z n
676 ql+m,qm\/g,_qm\/g’aql+m/b’aql+mlc,aq1+m/d i

=(5]m(1 [ac.ba.cq. da; ], l0.+/a,~a,aq/b,aq/c,aq, d; Q]
[9,aq/b,aq/c,aq/d;q], [a q\/E q\/_b c,d; qJ

q",bqg"/a,cq"/a,dq" ”/a,q,z
X, Wal B B B (3.6)
q"/a,qg"/b,g"/c,qg"/d .
(V) Finally, taking
la.0va, gV eq)
[q Ja,—/a,aq/e; qJ e/
in (3.1) and using (1.4), we get
a mqqm+1\/g1_qm+l\/a’eqm;q;1/e n Zl+n a mqqm+l\/5,_qm+l\/aeqm;q;1/e n
4 q1+m’qm\/g’_qm\/g’a lHE]/e i 4r4 qm+1’qm\/g,_qm\/ga m+(1]/e i
z)" [ag,eq;q], [q\/_ —Ja,aq/e; q] q‘n eq " /a;q;z/e]|
== a-2) ; @)
q [9,aq/€;q], |2, av/a, q\/gqu "la,q" /e .
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To conclude, in this short article we have shown that starting from a modified Gasper and Rahman [6] identity, it is
possible to establish transformation of truncated basic bilateral hypergeometric series in terms of a similar series. Only
a few examples have been shown here to illustrate our methodology.
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