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Abstract

In this paper, making use of certain known identities and mock-theta functions and partial mock-theta
functions of order three and five, an attempt has been made to established transformations for basic
hypergeometric series.
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1. Introduction, Notations and Definitions

Throughout this paper we shall adopt the following notations and definitions.
For any numbers a and q real or complex and|q| < 1,

(@ ql, = [al, = {(11 —a)(1-aq)(1—aq®) ..(1- aq"‘j)r;ln:>00
Accordingly, we have [a; q],, = [[;=o[1 — aq"]

Also, [ay,az,a3 ...a,; ql, = [aq; ql, [az; qlalas; ql, - (a5 ql,

Following Gasper and Rahman [2], we define a basic hypergeometric series,

a;,a,,as..a,;q;z - l[a, a3, a5 ...a,;q], z" _ 1is—r
[P 5 et oy
n=0

(1.1)

by, by, b3 ... b [q,by, by, bs ... b 5 ql,
(1.2)
Where0 < [g]| < landr <s+1
In this paper we have established certain transformation formulae for basic hypergeometric functions
by make use of summations of truncated series and following identity,

(e8]
4(q) 5 By (q9) s a, +Cy (q) 3 aym = 3 Cp(q)ay,. (1.3)
m =0 r=0 m=0 m=0
where,

_(ag-e)(e-bgq)
A= e —abg)
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abqg ™ .
(o225,
(a,b5q) (a,bsq)
C — m — > aqoo
m (4) [i ab‘I.qJ Cow (q) [i abq,q]
g’ e T )p g’ e )y

In this paper, we shall use the identity (1.3) in order to establish new representations of mock theta
function of order seven, ten are discussed.

Mock theta functions Partial mock theta functions
of order seven. of order seven.
(i . 2 (14)
So(@)= ¥ —FF": 3y oon I
° k:o[qurl;Q}k s S k:o[qurl;fI}k
(i) N 1y N 1y (1.5)
S;@)= X e ; Spn (@)= 2 k+1.
k_o[q ’q}k+l k_o[q ’q}k+1
G e gk LY (1.6)
So(9)= ki P T (4)= 2
k= +1. k= k+1.
O[q ’q}k+l o[q ’q}k+1
Mock theta functions Partial mock theta functions
of order ten. of order ten.
2
- ko2 n (~1)F gk
(1 _ Q (_1) q . x (q): > —q (L.7)
Zre (D= L Toahe Len )™ 02 Sqialak
.. 2 2
() Wy 2 1y g | PRSI CRRD (1.8)
et k=0 [-45ak+1 Zlpen ()= 1 [-9:a Tk +1
(iii) o " qk(k+1)/2 " qk(k+1)/2 (1.9)
@ q9)= Y +——F; ] ()= ¥ +—————
b kzo[q;qz}k+1 e =0 laia? |,

@iv) q(k+1)(k+2)/2

k+ 1)k +2)2 1.10
v e S22 (1L10)
¢ [‘“qz}kﬂ

¢ [q;qz}k+l

I ™8

\PLc,n ()=

Il M=

Lc k k

2. Main Results

In this section we shall establish new representations of mock theta functions of order seven and ten.
(1) Taking g™ 2 in (1.3) and using (1.4), we get.

Ay = —F———
[qm+l;q}m
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&S (a,b;q)m qm2
@ha)e | m=ole abg ] [mmi1ig] @1
q’ e m m
_(ag-e)(e-bg) 2 (a.biq), ¢™ -
(q—e)(e—abq)mzzo aqu So,m (4)
€°e;qJ
m
2
(i)  Taking " 1) in(1.3) and using (1.5), we get.
Ay =
m+1
[q ’q}m+l
e abgq . ] 2
3 (q)_EQ’ e ! 0 X (a,b;q9 ), q(m+ ) 22)
o1 (a,b;q)oo m=o (e abgq . [qm"'l'q}
q° e 4 m T m 41

G- e)e-bg) © (abig)y a”
(g —e)le—abg)m

[e0]
> S (4)
_0{ aqu. ] 1
e,—1—;q
m

e
(ili)  Taking gm?2+m

[qm"’l,q}

m+1
b
(e 20eiq)
32(‘1): =

m =

in (1.3) and using (1.6), we get.

2 (a.biq), qm2+m (2.3)
(a.b:q )y m=o (e abgq . [qurl.q}
?’T’q m lmox1

B (aqfe)(equ)
(g -—e)le—abg)m

o  (a,b;q), ¢™ .
Z;0[ b 2m ] So.m (4)
abq” .
e, 71 . q
m

e
(iv) Taking o

m

(=)t gm % in (1.3) and using (1.7), we get.
[-9.-9]2m

ot

ZLc(q): =

i e i (2.4)
(@:b54 ) ’”:0[6 abg qj [-9:9 om
g’ e )y
(ag-e)e-bg) = (a,b;q), q"
(q_e)(e_abq)mz_o[ ibgl ] Kpem (4)
e
m
) Takmga

m =

2
-1)" q(m 1) in (1.3) and using (1.8), we get.
[-9-912m+1
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[Z—,MTq;q]w (a,biq), (_1)m q(m+1)2

o0
X Lc(q): (g’b;q)oo m%o[e abq'qJ [_q;q]2m+1 (25)
q’ e b m
_(aq—e)(e—bq) ) (a,b;q)m g™ , @)
(q—e)(e—abq)m:o[ abq? ] L pe.m 4
e,—1—;q
e
m
+1)/2
(vi) Taking qm(m )2 i1 (1.3) and using (1.9), we get.
“m =TT
]
m+1
e abg, j 1)/2
® (q):[q’ e 1)y 3 (a.0:9 )y qm(m+ ) (2.6)
Lc (a,b;q )y, m=o (e abgq . [q'qz}
q° e 4 m ’ m +1
_(aq—e)(e—bq) © (a,bsq) g™
(g —e)(e-—abg)m=o aqum @ om (q)
[e’e;qJ
m
(vii) Taking q(m +1)(m +2)/2 in(1.3) and using (1.10), we get.
T e
’ m+1
= abyg m m
Yo, (q):(q, e ’quo X (a,b;9 ), q( +1)(m + 2)2 2.7)
c ,b; o = bgqg . L2
« ) " 0(%’aeq’qjm [q,q }m+1
(aqg—-—e)(e-bg) =X (a,b;q) g™
_(q—e)(e—abq)mzw[ abq2m J Yrpem (4)
e
References
1. Agarwal, R.P., Manocho, H. L. and K. Srinivas Rao (2001). Selected topics in special
functions.

2. Polybasic hypergeomeric series by A. Verma (77-92) Allied publishers limited, New Delhi.

Gasper, G. and Rahman, M. (1990).Basic hypergeometric series” Cambridge University Press.

4. Andrews, G. E. and Warnaar, S. O. (2007). The Bailey Transform and false theta functions, The
Ramanujan J. 14 (1): 173-188.

5. S. Bhargava, K. R. Vasuki and T. G. Sreeramurthy, (2004). Some evaluations of Ramanujan
cubic continued fractions, Indian J. Pure applied Maths., 35 (8):1003-1025.

6. S. Ramanujan (1988). The lost notebook and other unpublished papers, Narosa, New Delhi.

7. Andrews, G. E.: g-series, their development and application in analysis, number theory,
combinatorics, physics and computer Algebrain CBMS Regional conference. Ser. In Math.
66(AMS providence, Rhode Island, 1985).

8. Berndt, B. C.: Ramanujan’s (1984). Notebook, Part IV, Springer-Verlag, New York.

W

Received on 04.03.2013 and accepted on 16.05.2013

68



