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1. Introduction

Mock theta functions have been generalized in [6] [7] [9].
We give below the definitions for the generalized third or-
der, fifth order, sixth order, eighth order and tenth order
mock theta functions.

This paper aims at presenting generating functions for
these generalized functions. As a tool we have used simple
expansion formula of Srivastava [8]. The generating func-
tions can be suitably applied to yield numerous further re-
sults involving these generalized functions.

A great surge of activities in the theory of g-series has
been witnessed in recent years with this objective in mind
we give generating functions for a very important class of
special functions- mock theta functions.

2. Definitions and Notations

A generalized basic hypergeometric function with base ¢
is defined as:
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For r = s + 1, the above series is convergent for |z| < 1,
for r < s, the above series is convergent for all z and for
r > s + 1, the series diverges for all z except z = 0.

Also,
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denotes the partial sum of the generalized basic hyper-
geometric series.

Here we have used the standard g-shifted factorials de-
fined as

@n = @ =] [a-ag*D
k=1

(@0 = (@ = 1_[(1 —ag™M), |q| < 1.
k=1

(@) = 1.

Main result
We shall be using the following identity in getting the
generating functions for generalized mock theta functions.
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This identity is easily deduced from the identity of Sri-
vastava [8]:
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Take B, = t7, |t] < 1.
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3. Definition of Generalized Functions

To distinguish third order mock theta functions from
tenth order mock theta functions we put suffix R in the
symbol for third order mock theta functions.

The generalized third order mock theta functions [9]:
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For § = 1 and z = q we have generalized five third or-
der mock theta functions namely f,¢, ¥,v, w of Andrews
[2]. Fort = 0,8 =1, a = q and z = q the generalized
functions f,¢,1 and y reduce to the third order mock theta
functions of Ramanujan and w,v and p to the third order
mock theta functions of Watson [10].

The generalized fifth order mock theta functions [6]:

had ® qn2—3n+naZ2n
n

fbend = 2" Capn @
¢o(t,a.ozozq)

1 O (Ong (= q3 /225 4Py
z(omz pe BN

lPo(t a,z;q)
Z(t) nq TP (— g2 75 q)n 4 an
" (e z"
1 had (t)nq2n2—5n+naz4n
Fy(t, a,z; = 12
s =6 2 @, P
1 had (t)nqn2—2n+na22n
t,a,z;q) = z , 13
fl( q) (t)oo < (_Z;q)n ( )
1t a,z;q)
oo 2
_qs 1 (t)nqn +3n+na(_q3/zz;q2)n 14
T 24 (D 721 /(14
n=0
lpl(t,(l,Z;g)
_q 1 ()pq" /2410 (— g2 /7, q),,
20, 7 (19)
n=0
1 © (t)nq2n2—3n+naz4n
F (t,a,z; = , (16
! D O & (22/450%Ine (16
1 a0 D
ta,z;q) = 17
XO( Q) (t)oo 4 (qu_l; q)Zn ( )
n=0
And
1 = (8),q™ ;
(O™ (Z; Oy (18)

xi(t,a,z;q) = .
! a (t) oo £ s D2ns1

7201

— (2%q
Fort =0, @ = 1 and z = q these generalized functions

reduce to Ramanujan’s mock theta functions of order five.
The generalized sixth order mock theta functions [9]:
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Fort = 0,a = 1, we have the generalized functions of
Choi.
The generalized eighth order mock theta functions:
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Fort =0,a = 1, and z = q, these generalized functions

reduce to the mock theta functions of Gordon and McIntosh.

The generalized tenth order mock theta functions [6]:
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Fort =0,a = 1 and z = q these generalized functions
reduce to tenth order mock theta functions of Ramanujan.

4. Generating Functions of Generalized
Partial Third Order Mock Theta
Functions
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Special case:
For f =1,a =¢q,z =q, in (38) we get the generating
function for partial mock theta function of Ramanujan
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We list the generating functions for other generalized and
partial mock theta functions omitting calculations only giv-
ing the value of a,. in paranthesis.
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(a B qr2—3r+rb’22r
" (—az?/q;9%),

in (1))

Here ¢g.,(q) is the partial mock theta functions of Ra-

manujan.
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Here Y, (q) is the partial mock theta functions of Ra-
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Here vg,,(q) is the partial mock theta functions of Ra-
manujan.
Special cases:
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Here wg;,(q) is the partial mock theta functions of Ra-
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Here ygn(q) is the partial mock theta functions of Ra-
manujan.
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Here pg,,(q) is the partial mock theta functions of Ra-
manujan.
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5. Generating Functions of Generalized
Partial Fifth Order Mock Theta
Functions
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Here ¢¢,,(q) is the partial mock theta functions of Ra-
manujan.
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6. Generating Functions of Generalized
Partial Sixth Order Mock Theta
Functions
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Here p,,(q) is the partial mock theta functions of Ra-
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Here v,,(q) is the partial mock theta functions of Ra-
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7. Generating Functions of Generalized
Partial Eighth Order Mock Theta
Functions
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8. Generating Functions of Generalized
Partial Tenth Order Mock Theta
Functions

@) Z t"en(0,a,z;q)
m=0

[ee]

_ 1 q 0 o .
T (1-2%/q) 2¢2[ ql/z'q'—fzzq Z]Z t". (68)

n=0

(a _ q(rz—sr)/2+razzr
T (2%/4:4%)r+1

in (1))

Here @,,(q) is the partial mock theta functions of Ra-
manujan.
Special cases:

Z t"en(q) = C=)

q;
) 2$2 [q3/2 —q3/2' q,— ]Z t".

m=0 n=0

(B=1,a=4q,z=qin (68))

(i) ) (0,07 )
m=0

[ee]

0
q ql/z;q,—tzzq“‘l]Zt”. (69)

n=0

V4

=70 g

( _ qr(r—3)/2+razzr+1
a, —_—

in (1))

(22/9:0%)r41

Here ,,(q) is the partial mock theta functions of Ra-
manujan.
Special cases:

Z "™ (q)

m=0

: et e
=< ) ) t
) 202 [qg/z —g3/? 4~

n=0

(B=1a=gq,z=qin (69))
(iii) Z t"X.,(0,a,z;q)

— q20 2 a—2 g n
= 4) ’ ,q tzq ] t". 70
2 2[ 2/ , 2 / ( )

4\ T2-3T+Ta,2r
(ar = W+Z in (1))

(=22/4:0)2r
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Here X,,(q) is the partial mock theta functions of Ra-
manujan.
Special cases:

m — qZ‘O “q2 n
t"Xm(q) = 202 T q%tq| )t
a,—q o]

m=0

(B=1,a=4q,z=qin (70))

(iv) Z t"™xm (0, a,z; q)
m=0

- 24’2[ g0 ;q° tzzqa] OOE t". (71
2 _ 2 _ 2 ) ) .
(1+22/q) z%,—z%q e

_ (_l)rqrz—r+razzr+1 i )
(ar T (-22/@Dar+1 in (1)

Here ¥,,(q) is the partial mock theta functions of Ra-
manujan.
Special cases:

Z t™Xm (q)

m=0 o
q q%0 2 4.3 n
=—2¢2_2_3;q 'tq]zt'
(1+4q) a‘,—q s
(B=1la=4q,z=qin (71))
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