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1. INTRODUCTION 

Ramanujan made profound contributions in the field of q series and in his lost notebook more 

attention had been paid to hypergeometric series and basic hypergeometric series. Ramanujan 

rediscovered a number of classical formulae including those attached to the names of Gauss, Kummer, 

Dixon, Dougall. Although Ramanujan left no clue of how he discovered these fascinating formulae and 

theorems. Ramanujan in his last communication to Hardy, quoted about certain Mock theta functions of 

order three, five and seven in his and later on Watson, G. N. [14,15], Andrews, G. E. [5] and Agarwal, R. 

P. [1] contributed significantly to the theory of Mock theta functions. The general identities introduced by 

Andrews G. E. [4,5] related with Mock theta functions was  a very  general class of basic hypergeometric  

transformation and it was shown by Agarwal, R. P. [2,3] in his work based on Mock theta functions.  

Srivastava, A. K. [11] made an attempt about partial Mock theta functions, due to this process 

interrelationship came in picture as partial Mock theta functions plays a very crucial role regarding 

computation of new Mock theta functions. Srivastava Pankaj [12] introduced  compact form of 

representation of all Mock theta functions by making use of identity due to Jain, V. K. and Srivastava, H. 

M. [6] later on Srivastava Pankaj and Wahidi, A. J. [13] studied basic hypergeometric structure of 

Hikami’s Mock theta functions with some its properties. Recently M. Pathak and Srivastava Pankaj [9] 

established new representations of complete Mock theta functions of order eight. The present research 

article deals with new representation of Mock theta functions introduced by Ramanujan and Hikami [7,8] 

respectively by making use of identity established by Srivastava, A. K.                                                                                                      

 

2. Notations and Definitions 

For real or complex q , ,1q  let 
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Basic hypergeometric series is defined as:                                                                                            
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Convergent for  zq ,1  if 0  and    1,max zq  if 0 .           

 

Also,                  .];...[];[];[];,...,,[ 2121 nrnnnr qaqaqaqaaa                                             (2.4)                
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A truncated basic hypergeometric series is defined as:                                                                                            

                   

 
 

.
;,,,,

;,,,

;,,,

;;,,,

0 21

2/)1(

21

21

21













 N

n ns

nnn

nr

Ns

r

sr
qbbbq

qzqaaa

qbbb

zqaaa







 




                          (2.5 )                       

 

We shall make use of following identity in our analysis:                                                                                                                                                
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a) Mock theta functions of order three are:                                                                                                                                                           
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Partial Mock theta functions of order three: 

                        

   

 

.
];,[

)(

,
];[

)(,
];[

)(

,
];,[

)(,
;

)(

,
;

)(,
;

)(

0 1

22

)1(2

0 1

2

)1(

0
2

1

2

)1(2

0
2

0
2

0
22

0
2

22

22









 



 



 





















N

n n

nn

N

N

n n

nn

N

N

n n

nn

N

N

n n

n

N

N

n n

n

N

N

n n

n

N

N

n n

n

N

qqq

q
q

qq

q
qv

qq

q
q

qqq

q
q

qq

q
q

qq

q
q

qq

q
qf











                  (2.8) 



International Journal of Education and Science Research Review     ISSN 2348-6457 
www.ijesrr.org                                      October- 2016, Volume-3, Issue-5                         Email- editor@ijesrr.org 

  Copyright@ijesrr.org                                                                                                                                                           Page 44 
 

 

b) Mock theta functions of order five are:                                                  
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Partial Mock theta functions of order five:                                                                  

,
];[

];[
)(

,
];[

)(,];[)(

,];[)(,
];[

)(

0 2

,0

0 0
2

2

,0

2/)2)(1(

,0

0

2

,0

0

,0

2

2

2



 





 














N

n n

n

n

N

N

n

N

n n

n

N

nn

nN

N

n

n

n

N

N

n n

n

N

qq

qqq
q

qq

q
qFqqqq

qqqq
qq

q
qf







                                     

.
];[

];[
)(

,
];[

)(,];[)(

,];[)(,
];[

)(

0 12

,1

0 0 1

2

)1(2

,1

2/)1(

,1

0

2)1(

,1

0

)1(

,1

2



 



 

  





















N

n n

n

n

N

N

n

N

n n

nn

N

nn

nN

N

n

n

n

N

N

n n

nn

N

qq

qqq
q

qq

q
qFqqqq

qqqq
qq

q
qf







             (2.10)                                 

d)  Mock theta functions of order seven are:                                                                                              
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Partial Mock theta functions of order seven:          
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e) Hikami Mock theta functions of order two, four and eight:         
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Partial Hikami Mock theta function                                                                                                                    
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                                                                  3.  MAIN RESULTS                                                        

           In this section we shall establish new representations involving partial Mock theta functions of 

order three, five and seven. Also, partial Hikami Mock theta functions of order two, four and eight 

respectively.                                                                                                                                                                                                

                                                                                                                                         

 a) Representation of Mock theta functions of order three: 
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b)   Representation of Mock theta functions of order five: 
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c)  Representation of Mock theta functions of order seven: 
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d)  Representations of Hikami’s Mock theta functions of order two, four and eight:            
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4. PROOF OF MAIN RESULTS 

As an illustration, we shall prove result (3.1)            

Taking 
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and after simplification we get, the result (3.1).  Similarly, suitable selections of m   and making use of 

respective identity one can establish the results (3.2) to (3.24).                                                                                 

 

REFERENCES 
1. Agarwal, R. P., on the partial sums of series of hypergeometric type, proceedings of the Cambridge Philosophical 

Society, (94), 441-445, 1953. 

2. Agarwal, R. P., Ramanujan’s Mock theta functions problems and prospects, proceedings of Ramanujan Birth Centenary 

Year International Symposium on analysis held at Pune, India, December, 26-28, 33-49, 1987.   

3. Agarwal, R. P., Resonance of Ramanujan's mathematics, volume- II. New Delhi:  New Age International limited, 1996.  

4. Andrews, G. E., On basic hypergeometric series, Mock theta functions and partitions (I), ibid. 17,  64-84, 1965  
5. Andrews, G. E., On basic hypergeometric series, Mock theta functions and partitions (II), ibid. 132-143, 1966.   

6. Jain, V. K. and Srivastava, H. M., New Results Involving a Certain Class of q -Orthogonal Polynomials, J. 

Mathematical analysis and applications (166), 331-344, 1992. 

7. Hikami, K., Mock (false) theta functions as quantum invariants, Regular and Chaotic Dynamics, 10, 509-530, 2005. 
8. Hikami, K., Transformation formula of the 2nd   order Mock theta functions, Lett. Math. Phys. 75, 93-98, 2006. 

9. Pathak, M. and Srivastava, P. ,  A report on complete Mock theta functions of order eight, Tbilisi Mathematical Journal 

(6), 45-55, 2013. 

10. Slater, L. J., Generalized Hypergeometric Functions, Cambridge University Press, Cambridge, 1966.                                                                    

11. Srivastava, A. K., on partial sum of Mock theta functions of order three, Proc. India, Acad. Sci., 107, 1-12, 1997  

12. Srivastava, P., Double Series Representation of Mock Theta Functions, South East Asian J. Math. and Math. Sci., (13), 

41-50, 2003. 

13. Srivastava, P. and Wahidi, A. J., A note on Hikami’s Mock theta functions, International Journal of Mathematical 

Analysis, 5(43),  2103-2109, 2011. 

14. Watson, G. N., The final problem an account of the Mock theta functions, Journal London Mathematical Society, 11, 

55-80, 1936. 

15. Watson, G. N., The Mock theta functions II, Proceedings of the London Mathematical Society, 272-304, 1937. 

 

 


