
ISSN (Print): 2328-3491, ISSN (Online): 2328-3580, ISSN (CD-ROM): 2328-3629 

 

American International Journal of  
Research in Science, Technology,  
Engineering & Mathematics 
 

 

 
 

AIJRSTEM 17- 119; © 2017, AIJRSTEM All Rights Reserved                                                                                                               Page 48 

Available online at http://www.iasir.net 

 

 AIJRSTEM is a refereed, indexed, peer-reviewed, multidisciplinary and open access journal published by 
International Association of Scientific Innovation and Research (IASIR), USA 

(An Association Unifying the Sciences, Engineering, and Applied Research) 

 

  

Certain Representations of Mock Theta Functions 
Dr. Esther C Das 

Department of Mathematics, St. Andrew’s College,  

Gorakhpur-273001, Uttar Pradesh, India 

 

 
 

I. Introduction 

 Denis [1], making use of the identity  

     xyttetxtexytxte qqq                           (1.1) 

Established the following result: 
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In this paper, making use of (1.2) an attempt has been made to obtain transformation formula for partial mock 

theta functions. Transformation formula for mock theta functions of order three established in this paper, had been 

obtain by N. J. Fine [2] by making use of different transformation formula for the function  qtbaF ;;,  which 

is defined as  
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Our aim is to show that one can easily establish these transformation formulas for mock theta functions of order 

three (earlier established by Fine from a single result (1.2) by specializing the parameters.) We shall also show 

that with the help of (1.2) double series representation for mock-theta functions of order five and seven can be 

obtained in a very closed form. 

 

II. Main Results 

In this section we shall establish transformation formula for mock-theta functions. 

Putting 
n

B qbBYDC 

  1,1,,0   and 
nxq

 for x in (1.1), we find: 
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Again taking A+1 for A, ,1 Aa


x
 for x in (2.1) and  , gives: 
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Taking 



 ,,,1 11  dcDC  for Y and then   in (1.2), we get: 
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Now taking A+1 for A, B+1 for B,
n
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Mock Theta Functions Of Order Three: 

Taking A=B=1, qqbqa  ,, 11  and 1x  in (2.4), we obtain: 
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where  qf n  is a partial mock theta function of order three. Similar notation will be adopted onward for partial 

mock theta function 

For n  (2.5) yields 
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Taking A=1,B=1, iqiqbqa  ,, 11 and ix   in (2.4), we find: 
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Taking n  and then summing the inner 11 -series on the right side of (2.7), we get: 
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Putting  
2q for q then taking A=B=1, 
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1 ,, qqbqa     and x=q  in (2.2), we get: 
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which can also be written as  
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Now putting r-1 for r in (2.9), we get: 
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which for taking n  and then summing the inner 11 -series on the right hand side, yields: 
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Putting A=B=1, qqbqa   ,, 2
11  and 

2x  in (2.4), we obtain: 
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where 3

2 i

e



   and n , (2.11) yields 
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and taking A=B=1, 2

1

2
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11 ,,, qxqqbqa    and in (2.4)  and then replacing  q   by 
2q we obtain: 
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and n , (2.13) yields 
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Putting  A=1, ,1 qa   and then replacing q  by 
2q  in (2.2) we get: 
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Now putting  B=1, qqb  ,3

1  and qx   in (2.15), we get: 
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As n , (2.16) gives 
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Taking A=B=1 2
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Taking n  and summing the inner 11  on the right side of (2.18), we get 
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where 3

2 i

e


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Mock Theta Functions Of Order Five: 

 Putting A=1, B=0, qqa  ,1  and 1x  in (2.4), we find
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which gives  qf 0  as n  in the following form 
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which for n  gives 
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Taking  A=4, 0,,,1  Bqqa   and qx   in (2.4), we obtain: 
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Taking  B = 0, A= 4, 2
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Taking A=2, B=0, qxqaqa  ,1,, 21  in (2.2), we find: 
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Again taking A=2, qxqBqaqa  ,,0,, 21   in (2.4), we find: 

   
  







n

r

rr

rn qqqq
0

2

21

;
   

 

 













n

m

mn

t t

tt
mm

tm

qq

qqq
q

0 0

2

1

22

;

;
 

which, for , n  yields 
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Taking A=1, 2

1

1 ,0, qxBqa    and then replacing q  by 
2q  in (2.4), we get 
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Taking A=B=0, 
nqyqx  , , 1D  for D, C+1 for C, 

n
D qd 
 1 , qcC 1  in (1.2), we get 
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Now taking C=1, qdqdqdqdDqc  43
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which, for n  gives 

 
 







0

10
;r r

r

r

qq

q
q   

   

   
 



















0 0
2

1

2
1m t

t

t
t

m

tmtm
t

m

qqq

qq
q                  (2.28) 

Again taking C=1, 2
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which, for n ,  gives 

 
 



 




0 1

11
;r r

r

r

qq

q
q   

    

   
 




















0 0
2

1

1
1

1

;
m t

tt

t
t

m

ttm
t

m

qqqq

qq
q                  (2.29) 

Mock Theta Function Of Order Seven:    

Taking A=1, qqbqbBqa  ,,,2, 2

1

2
2

1

11  and 1x  in (2.4), we obtain: 

 
 





n

r r
r

r

no
qq

q
q

0
1,
;

2

 
 

 

   




 













 


n

m

mn

t tmm

tt
m

qqq

q

m

tm

0 0
2

2

1

;
  

which, for n , gives 
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Again taking A=1, qqbqbBqa  ,,,2, 2
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which for n  gives 
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Finally taking A=1, qxqbqbBqa  ,,,2, 2
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which for n  gives 
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