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Abstract: In this paper certain transformation formulas for g-hypergeometric
series have been established. In another section of this paper, results involving
mock theta functions have also been established.
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1. Introduction, Notations and Definitions
The g—shifted factorial for |g| < 1 is defined as,

(a;q)o =1
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(a;¢)n = (1 —a)(1 —aq)...(1 —ag"™"), n &N,

(a39)o = lim (a;9), = [J(1 — aq").
r=0

The basic hypergeometric series is defined as,

A1,Q2, ..., Qp; q; 2 - (a1,(l2, -.-,GT;Q)nzn
D, = , 1.1
|: bl,bQ,...,bS :| Z (q,bl,b2,...,bs;q)n ( )

where max. (|q,|z|) < 1 for the convergence of the series and

n=0

((I1, a2, ..., G, Q>n - (al; Q)n<a2; Q)n-'-(ar; Q)n‘

The truncated hypergeometric series is defined as,

a1,02, ..., Qr; q; 2 " (a17a2, ---,ar;Q)k k
T(I)s = z . 1.2
|: bl,bg,...,bs :|n om0 (q,bl,bg,...,bs;q)k ( )

In 1949 Bailey [2] established the following very useful transform known as Bailey’s
transform. It is defined as,

If .
Bn = Z Uy Vg (1.3)

r=0

and .
Tn = Z 67‘+nu7’v7"+2n7 (14>

r=0

then under suitable convergence conditions,

n=0 n=0

where u,, v,, a,. and ¢, are arbitrary functions of r alone.
Taking u, = v, = 1 and ¢, = 2" in above transform, it takes the form,
n

Z'I’L
If 6, = g Qs Y = then under suitable convergence conditions,
r=0

1—2

Zanz” =(1-2) Zﬁnz” =(1-2) Zz" ZO‘T' (1.6)

n=0 r=0

We shall make use of (1.6) in next sections and one can refereed the papers [4, 5,
6].
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2. Summation formulas for truncated hypergeometric series
In this section we shall establish certain summation formulas for truncated
g—series.

(i) Putting ¢ = abg in the summation formula [3; App II (II. 12) p. 355] we get

b q; ~ (a,b;9)rq"  (aq,bq;q)n
2(1)1{@ qq] :Z( 9)rd" _ (a9,0¢;q)n 2.1)

abq — (¢,abg; q)r (g, abg; q)n

As n — o0, (2.1) yields

5, { a,b;q;q } _ (aq,bg;9)

abg (: abg; 4)
(ii) Putting b = ag'™ in [3; App II (II. 14)] we find,

a,—q\/a;q;\/%} __ (ag;@)n
—Va L (@Gn(Va)™

(iii) Putting ¢ = ag'™ in [3; App II (II. 21)] we get,

{aqf —qu%%L: (99,04; ) (2.4)

(2.2)

2P { (2.3)

va, —va, (q,aq/b,;q)nb"
(iii) Taking e = ag'™ in [3; App II (II. 22)] we get,

{ a,qv/a, —q\/a,b, ¢, d; q; q } _ (ag,aq/be,aq/bd, aq/cd; )y, B
ag aq ag = , a=bcd.
va, —va, G5 5 . (aq/b,aq/c,aq/d, aq/bed; q)n

[3; App II (II. 34)] can be put as

(2.5)

i (apq; p)i(a; P)i(c; )rd®  (ap; p)u(cq; @)n (2:6)

— (a;pq)i(¢; Drlap/c;p) (@ @)nlap/cip)n’

3. Transformation Formulas
In this section we shall establish transformation formulas by making use of the
summation formulas established in the previous section.

(a,b;q)nq"
(¢, abq; q)y,

— (a,b;¢)n2"q" — (aq, bq; ¢)n2"
o = (1))

“— (¢, abq; q)n “— (q,abq; q)n

(i) Putting o, = in (1.6) we get
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which can be written as

, a,byq;zq |, aq, bq; q; z
N N i B TN N (3.)
(a, —qv/a;q)n

(ii) Putting o, = in (1.6) we get,

(g, —Va; q)na™/?

(24: @)oo 221 { Ci’\;g\/a;q;ﬁ } = (21¢)o0 1% { o v } _ (59)0(24v; 9o

(2/V/a; @)
(3.2)
ses . _ (CL, Q\/_a _Q\/aa ba Q)n n we ge
(iii) Taking o, = (0. va. —va.ag/b )b (1.6) we get,
(2¢; q)oo 1P3 [ C\L}g’\/_a\’/gf’gﬁ’bb;q;% } = (21 @)oo 2P1 [ Zg’/zq;q;% ] - (33)

((1,, q\/_a —Q\/a, bv C> d> Q)n
(¢,va,—/a,aq/b,aq/c,aq/d; q)n

. a, q\/57 _Q\/a7 b? C, du q; 2q

(24 D)oo 6®5 { Va, —/a,aq/b,aq/c,aq/d

_ aq, aq/bc, aq/bd, aq/cd; q; »

= (214)ec 4% { aq/b,aq/c, aq/d, aq/bed ' (3:4)
(apq; q)n(a; p)n(c; Q)nq
(45 @)n(a;pq)n(ap/c;p)n

(2q:0) ooi apq; P2)n(@; )n(C; )u2"q" _ (z;q)mi (@pip)nlcg:an?” 5 o)

~  (¢9)a(a;pg)nlap/c;p)n = (¢ )nlap/c;p)n

(iv) Taking «, = ¢" in (1.6) and using (2.5) we

have,

(v) Putting «,, = n (1.6) we get,

4. Main Results

In this section we shall establish certain results involving Ramanujan’s mock
theta functions.
Let us deﬁne as,

If A(q Z B,, is a mock theta function, then A,, Z B,, is called partial

n=0 n=0
mock theta functoioon.

Also, A(z,q) = Z B, 2" is a mock theta function having one more variable z.
n=0
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For the definitions of mock theta functions of order three, five and seven one is

refereed chapter 2 and 3 of the book [1, Agarwal].

(i) Putting o, = ( a 2 in (1.6) we get,
—4:9)n

(2¢; @)oo f (2:0) = (21000 Y 2" fula).

(i) Putting a, = (_qz—(f) in (1.6) we get,

(265 D) (2:0) = (21 @)oo Y 2" Pu(q).

n=0

(i )

iii) For o, = ——— in (1.6) we have,

(¢ ¢%)nt1
(205 0¥ (2:09) = (2:0)0 Y _ 2" Vn(q).
n=0
n2
(iv) Taking a,, = a in (1.6) we get,

(_W(L _WQQ; Q)n

(26 Q)ooX(2:0) = (210 Y 2" xn(9)-

q2n(n+1)

in (1.6) we have,
(43 4% 41 (16)

(v) For o, =

(2¢; Q)oow(2:0) = (21 @)oo Y 2"wn(q).

qn(n+1)

W n (16) we ﬁnd,
- Y, n+1

(vi) Taking a,, =

(2¢; oo (.0) = (21 @) D 2"n(q).

(4.1)

(4.2)

(4.4)

(4.5)
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2n(n+1)
(Vii) Taklng oy = ((qu,uﬂw in (16) we have,

(2¢: Doop(2:0) = (2:0)0 Y 2" pu(q). (4.7)

n=0

By proper choice of «,, one can establish similar results for mock theta functions
of five and seven order.
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