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1 INTRODUCTION                                                                     

amanujan defined theta-function as  
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A new parameter Im,n  introduced by Nipen Saikia, which is 

defined as 

[6]   m n 
 (q)

q
(  m)
   (qm)

   q e  √n m⁄ . (1.6) 

He has listed as many as properties of Im,n. Recently we 

noticed in [3, 4] have derived some new parameters for 

Ramanujan’s function   q  of degree 5, degree 9 and their 

explicit values. 

 

In this article, we add as many as Modular identities and 

explicit evaluation of I3,n for n = 2, 3, 5, 7. 

We now first give brief explanation on a modular equation. The 

ordinary hyper-geometric series is defined by 

    F (a  b  c  x) ∑
  a 

n
 b 

n

 c 
n
 n 

xn 

 

n   

 

 

 

Where, (a)0=1,(a)n= a(a+1)(a+2)···( a+n−1) for any positive 

integer n, and |x|<1. 
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Where 0 < x < 1. 
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Let r to be a fixed natural number and holds good the 

following relation:  

   r
F (
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   (1.9) 

The relation between   and   of modular equation of degree r 

is induced by (1.9).  

 

In the last section of my article, we have establish the modular 

relation between I3,n and I
3,k2n

, also given explicit evaluations 

of I3,n for n = 2,3,5 and 7. 

 

2 PRELIMINARY RESULTS 
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3 MODULAR IDENTITIES AND EXPLICIT EVALUATIONS OF I
M,N 

 

Theorem 3.1. If  v q   ⁄   q 

  q  
  and p q

 
 ⁄
  q  

  q  
 then 

p20v32+(16p16−p28+p4)v28+(71p12−25p24)v24 

+(71p8−200p20+p32)v20+(16p4+16p28−550p16)v16 

+(71p24−200p12+1)v12+(71p20−25p8)v8 

+(p28+16p16−p4)v4+p12=0. (3.1) 

 

Proof. Substitute q by q
3
 in (2.6), we arrive 
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Cubing and dividing (2.6) by (3.2), we get 
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Using (2.7) and (2.8) in  (3.3), we obtain 
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Raising by four and multiplying by q on both side of (3.4),  
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By using lemma (2.1), we obtain 
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Using the equation (3.6) in (3.5), we obtain 
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 , the equation (3.7) can  

be expressed as 
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Adopting the equation (3.8) in (2.2), we obtain (3.1).  

This completes the proof. 

 

 

Corollary 3.1. We have 
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Proof. Considering the Theorem (3.1), substituting n =1/3 to it 

and with the Lemma (2.10), we obtain  
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   .  (3.13) 

By solving (3.13), we arrive at (3.9) and (3.10) equations. 

Substituting n     in (3.1) and using (2.9), we get 
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Since one of the factor vanishes identically where as another 

factor does not satisfies the condition I3,4<1, so (3.14) can be 

written as 

x   x-        where  x      
 
       

- 
 .  (3.15) 

By solving the (3.15), we arrive at (3.11) and (3.12) equations. 

 

Theorem 3.2. If v q   ⁄   q 

  q  
 and p q  ⁄   q  

  q  
 then 

p6v18+(p3−p15)v15   −10p12)v12−20v9p9 

+(p18−10p6) v6 +(p15−p3)v3+p12 = 0.  (3.16) 

 

Proof. Adopting the equation (3.8) in (2.3), we obtain, 

(v15p3−v3p3+p18v6−20v9p9+p6v18−10p6v6−v15p15− 

10v12p12+v12+p12+v3p15)(v3p3−v15p3+p18v6+20v9p9

+p6v18+p12−10p6v6+v15p15−10v12p12+v12−v3p15) 
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p30v18+200p18v18+18p6v18+p36v12+62v12p12−p30v6

+18p18v6 +p6v6+p24) = 0.  (3.17) 

Since q→ , one of the factors vanishes of the (3.17), but the 

remaining factor does not disappear. So we come at the 

equation (3.16). Thus it concludes the proof. 
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Proof. Considering Theorem (3.2), Lemma (2.10) and (2.9), we 

arrive (3.18) - (3.21). 
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Proof. Adopting the equation (3.8) in (2.4), we obtain 
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Where n √b     b    . 

Since q→ , one of the factors vanishes of the (3.23), but the 

remaining factor does not disappear. So we come at the 

equation (3.22). Thus it concludes the proof. 

 

Corollary 3.3. We have, 
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Proof. Considering Theorem (3.3), Lemma (2.10) and (2.9), we 

obtain (3.24 )- (3.27). 

 

Theorem 3.4. If  v q   ⁄   q 

  q  
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  q   
 then 

v8−v7p7−vp−7v6p2−7p6v2+14v4p4+p8=0. (3.28) 

 

Proof. Adopting the equation (3.8) in (2.5), we obtain, 
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p6+28v16p4+119v28p4+v4p4−8148p10v22+588p22v22 
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p36n) = 0.  (3.29) 

Where n √b     b       

Since q→ , one of the factors vanishes of the (3.29), but the 

remaining factor does not disappear. So we come at the 

equation (3.28). Thus it concludes the proof. 
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Proof. Considering Theorem (3.4), Lemma (2.10) and (2.9), we 

obtain (3.30) - (3.33). 
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