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1. Introduction, Notations and Definitions
For |q| < 1, the q−shifted factorial is defined by

(a; q)n =

{
1, n = 0
(1− a)(1− aq)...(1− aqn−1), n ∈ N.

(a; q)∞ = lim
n→∞

(a; q)n =
∞∏
r=0

(1− aqr).

Also, if A =
∑∞

n=0Bn is a mock theta function then Bm =
∑m

n=0Bn is called partial
mock theta function. For the definitions of mock theta functions of order three,
five and seven one is refereed chapters 2 and 3 of the ‘Resonance of Ramanujan’s
Mathematics, Vol. II’, due to Agarwal R. P. [1] and also one can refers the some
results established on mock theta functions in [2, 4, 5, 6, 7, 8] .
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In 1949 Bailey [3] established following simple but very useful transform, viz.,
If

βn =
n∑

r=0

αrun−rvn+r (1.1)

and

γn =
∞∑
r=n

δrur−nvr+n (1.2)

then under suitable convergence conditions

∞∑
n=0

αnγn =
∞∑
n=0

βnδn, (1.3)

where ur, vr, αr and δr are arbitrary functions of r alone.
Choosing ur = vr = 1 in above Bailey’s transform, it takes the form,

If βn =
n∑

r=0

αr and γn =
∞∑
r=n

δr then under suitable convergence conditions we

have
∞∑
n=0

αnγn =
∞∑
n=0

βnδn. (1.4)

By simple manipulation (1.4) can be expressed as

∞∑
n=0

αn

∞∑
r=n

δr =
∞∑
n=0

δn

n∑
r=0

αr

or
∞∑
n=0

αn

{
∞∑
r=0

δr −
n∑

r=0

δr + δn

}
=

∞∑
n=0

δn

n∑
r=0

αr

or
∞∑
n=0

αn

∞∑
r=0

δr +
∞∑
n=0

αnδn =
∞∑
n=0

αn

n∑
r=0

δr +
∞∑
n=0

δn

n∑
r=0

αr (1.5)

Taking δr = αr in (1.5) we get the identity,(
∞∑
n=0

αn

)2

+
∞∑
n=0

(αn)
2 = 2

∞∑
n=0

αn

n∑
r=0

αr. (1.6)

In next section we shall establish main results by making use of the identity (1.6)
and Ramanujan’s mock theta functions.
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2. Main Results
Here we shall establish results for mock theta functions of order three.

(a) Putting
qn

2

(−q; q)2n
for αn in (1.6) we get

f 2(q) +
∞∑
n=0

q2n
2

(−q; q)4n
= 2

∞∑
n=0

qn
2

(−q; q)2n
fn(q). (2.1)

(b) Taking αn =
qn

2

(−q2; q2)n
in (1.6) we have

Φ2(q) +
∞∑
n=0

q2n
2

(−q2; q2)2n
= 2

∞∑
n=0

qn
2

(−q2; q2)n
Φn(q). (2.2)

(c) For αn =
qn

2

(q; q2)n
, (1.6) yields,

Ψ2(q) +
∞∑
n=0

q2n
2

(q; q2)2n
= 2

∞∑
n=0

qn
2

(q; q2)n
Ψn(q). (2.3)

(d) Taking αn =
qn

2

(−ωq,−ω2q; q)n
, (where ω is the cube root of the unity) in (1.6)

we get,

χ2(q) +
∞∑
n=0

q2n
2

(−ωq,−ω2q; q)2n
= 2

∞∑
n=0

qn
2

(−ωq,−ω2q; q)n
χn(q). (2.4)

(e) Choosing αn =
q2n(n+1)

(q; q2)2n+1

in (1.6) we obtain,

ω2(q) +
∞∑
n=0

q4n(n+1)

(q; q2)4n+1

= 2
∞∑
n=0

q2n(n+1)

(q; q2)2n+1

ωn(q). (2.5)

(f) Taking αn =
qn(n+1)

(−q; q2)n+1

in (1.6) we get,

ν2(q) +
∞∑
n=0

q2n(n+1)

(−q; q2)2n+1

= 2
∞∑
n=0

qn(n+1)

(−q; q2)n+1

νn(q). (2.6)
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(g) For αn =
q2n(n+1)

(ωq, ω2q; q2)n+1

(1.6) gives,

ρ2(q) +
∞∑
n=0

q4n(n+1)

(ωq, ω2q; q2)2n+1

= 2
∞∑
n=0

q2n(n+1)

(ωq, ω2q; q2)n+1

ρn(q). (2.7)

3. Mock Theta Functions of order Five
In this section we shall use the identity (1.6) in order to establish results in-

volving mock theta functions of order five. See chapter 3, page 92 of the book
“Resonance of Ramanujan mathematics, Volume II,” due to Agarwal R. P. [1]

(a) Putting αn =
qn

2

(−q; q)n
in (1.6) we find

f 2
0 (q) +

∞∑
n=0

q2n
2

(−q; q)2n
= 2

∞∑
n=0

qn
2

(−q; q)n
f0,n(q). (3.1)

(b) Putting αn = q(n+1)(n+2)/2(−q; q)n in (1.6) we get,

Ψ2
0(q) +

∞∑
n=0

q(n+1)(n+2)(−q; q)2n = 2
∞∑
n=0

q(n+1)(n+2)/2(−q; q)nΨ0,n(q). (3.2)

(c) Taking αn =
qn

(qn+1; q)n
in (1.6) we obtain,

χ2
0(q) +

∞∑
n=0

q2n

(qn+1; q)2n
= 2

∞∑
n=0

qn

(qn+1; q)n
χ0,n(q). (3.3)

(d) For αn = qn
2

(−q; q2)n, (1.6) yields,

Φ2
0(q) +

∞∑
n=0

q2n
2

(−q; q2)2n = 2
∞∑
n=0

qn
2

(−q; q2)nΦ0,n(q). (3.4)

(e) Choosing αn = q2n
2

(q; q2)n in (1.6) we find,

F 2
0 (q) +

∞∑
n=0

q4n
2

(q; q2)2n = 2
∞∑
n=0

q2n
2

(q; q2)nF0,n(q). (3.5)
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(f) Taking αn =
qn(n+1)

(−q; q)n
in (1.6) we get,

f 2
1 (q) +

∞∑
n=0

q2n(n+1)

(−q; q)2n
= 2

∞∑
n=0

qn(n+1)

(−q; q)n
f1,n(q). (3.6)

(g) For αn = q(n+1)2(−q; q2)n, (1.6) yields,

Φ2
1(q) +

∞∑
n=0

q2(n+1)2(−q; q2)2n = 2
∞∑
n=0

q(n+1)2(−q; q2)nΦ1,n(q). (3.7)

(h) Putting αn = qn(n+1)/2(−q; q)n in (1.6) we get,

Ψ2
1(q) +

∞∑
n=0

qn(n+1)(−q; q)2n = 2
∞∑
n=0

qn(n+1)/2(−q; q)nΨ1,n(q). (3.8)

(i) Taking αn =
q2n(n+1)

(q; q2)n+1

in (1.6) we find,

F 2
1 (q) +

∞∑
n=0

q4n(n+1)

(q; q2)2n+1

= 2
∞∑
n=0

q2n(n+1)

(q; q2)n+1

F1,n(q). (3.9)

(j) Lastly, taking αn =
qn

(qn+1; q)n+1

in (1.6) we have,

χ2
1(q) +

∞∑
n=0

q2n

(qn+1; q)2n+1

= 2
∞∑
n=0

qn

(qn+1; q)n+1

χ1,n(q). (3.10)

4. Mock Theta Functions of order Seven
In this section we shall establish results involving mock theta functions of order

seven. For mock theta functions of order seven see Agarwal R. P. [1 ; chapter 3,
page 125].

(a) Taking αn =
qn

2
(q; q)n

(q; q)2n
in (1.6) we have,

F2
0 (q) +

∞∑
n=0

q2n
2
(q; q)2n

(q; q)22n
= 2

∞∑
n=0

qn
2
(q; q)n

(q; q)2n
F0,n(q). (4.1)
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(b) For αn =
q(n+1)2

(qn+1; q)n+1

, (1.6) yields

F2
1 (q) +

∞∑
n=0

q2(n+1)2

(qn+1; q)2n+1

= 2
∞∑
n=0

q(n+1)2

(qn+1; q)n+1

F1,n(q). (4.2)

(c) Putting αn =
qn(n+1)

(qn+1; q)n+1

in (1.6) we obtain,

F2
2 (q) +

∞∑
n=0

q2n(n+1)

(qn+1; q)2n+1

= 2
∞∑
n=0

qn(n+1)

(qn+1; q)n+1

F2,n(q). (4.3)
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