
1 
 

On the detailed analysis of a fundamental Ramanujan identity. New possible 

mathematical connections with the Cosmological Constant value in quantum 

space-time  and some parameters of Theoretical Physics. 

 

 

 

                                Michele Nardelli
1
, Antonio Nardelli

2
 

 

 

 

 

 

 

                                                         Abstract 

In this paper, we analyze a fundamental Ramanujan identity and obtain new possible 

mathematical connections with the Cosmological Constant value in quantum space-

time  and some parameters of Theoretical Physics. 
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With regard the Dark Energy and Cosmological constant, we know that 

fundamental are the following results:  2.846 * 10
-122

  and  0.3516 * 10
122

 

 

 

 
 

 
 

 
 (New Quantum Structure of the Space-Time - Norma G. SANCHEZ - arXiv:1910.13382v1 

[physics.gen-ph] 28 Oct 2019) 

 

 

From: 

The man who new infinity: a life of the genius Ramanujan - Robert Kanigel - 

Copyright © 1991 

 

We have that: 
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In this paper, we study in more detail the above Ramanujan’s identity. 

 

For q = 8 , we obtain, from the left-hand side:  

1+8/(1-8)+(8^4)/((1-8)(1-8^2))+(8^9)/((1-8)(1-8^2)(1-8^3)) 

Input 

 

 
 

 

Exact result 

 

 
 

 

Decimal approximation 

 
-586.448984029… 

 

And, from the right-hand side: 

 

1/((1-8) (1-8^4) (1-8^6) (1-8^9) (1-8^11) (1-8^14) (1-8^16) (1-8^19)) 

Input 

 

 
 

 

Exact result 
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Decimal approximation 

 
6.469946499753….*10

-73
 

 

 

We have that: 

[1+8/(1-8)+(8^4)/((1-8)(1-8^2))+(8^9)/((1-8)(1-8^2)(1-8^3))] x  = [1/((1-8) (1-8^4) 

(1-8^6) (1-8^9) (1-8^11) (1-8^14) (1-8^16) (1-8^19))] 

Input 

 

 

 

Exact result 

 

 

 

The study of this function provides the following representations: 

 

 

Plot 
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Alternate form 

 

 

 

 

Solution 

 

 

 
 

Decimal approximation 

 
-1.1032411473….*10

-75
 

 

 

Indeed, we obtain: 

-1.1032411473031444973688*10^-75 [1+8/(1-8)+(8^4)/((1-8)(1-8^2))+(8^9)/((1-

8)(1-8^2)(1-8^3))] 
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Input interpretation 

 

 
 

 

 

 

Result 

 
6.469946499…*10

-73
 

 

 

We have also: 

[1+8/(1-8)+(8^4)/((1-8)(1-8^2))+(8^9)/((1-8)(1-8^2)(1-8^3))]  = [1/((1-8) (1-8^4) (1-

8^6) (1-8^9) (1-8^11) (1-8^14) (1-8^16) (1-8^19))] x 

Input 

 

 

 

 

Result 

 

 

 

The study of this function provides the following representations: 

 

 

Plot 
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Alternate form 

 

 

 

Solution 

 

 

Result 

 
-9.06420144357…*10

74
 

 

 

Dividing the two previous expressions, we obtain: 

-

9.0642014435781710463496133752234690095023569129757439965920211202649

7253375×10^74 ((-1.1032411473031444973688*10^-75 [1+8/(1-8)+(8^4)/((1-8)(1-

8^2))+(8^9)/((1-8)(1-8^2)(1-8^3))])) 

Input interpretation 
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Result 

 
-586.448984029….. 

 

For  q = 0.8 , we obtain: 

 

1+0.8/(1-0.8)+(0.8^4)/((1-0.8)(1-0.8^2))+(0.8^9)/((1-0.8)(1-0.8^2)(1-0.8^3)) 

Input 

 

 
 

 

Result 

 
14.508837887…. 

 

And: 

 

1/((1-0.8) (1-0.8^4) (1-0.8^6) (1-0.8^9) (1-0.8^11) (1-0.8^14) (1-0.8^16) (1-0.8^19)) 

Input 
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Result 

 
15.83749865….. 

 

We have: 

((1+0.8/(1-0.8)+(0.8^4)/((1-0.8)(1-0.8^2))+(0.8^9)/((1-0.8)(1-0.8^2)(1-0.8^3))))*x = 

((1/((1-0.8) (1-0.8^4) (1-0.8^6) (1-0.8^9) (1-0.8^11) (1-0.8^14) (1-0.8^16) (1-

0.8^19)))) 

Input 

 

 

 

Result 

 

 

Plot 

 

Alternate form 
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Alternate form assuming x is real 

 

 

Solution 

 

1.09158 

 

Indeed: 

((1+0.8/(1-0.8)+(0.8^4)/((1-0.8)(1-0.8^2))+(0.8^9)/((1-0.8)(1-0.8^2)(1-0.8^3))))*(π! - 

2 - 3/π - π) 

where  (π! - 2 - 3/π - π) ≈ 1.09158 

 

Input 

 

 

 

 

Result 

 

15.8373…. 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 

 

 



12 
 

 

 

 

 

 

Integral representations 
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For q = 0.6 , we obtain: 

1+0.6/(1-0.6)+(0.6^4)/((1-0.6)(1-0.6^2))+(0.6^9)/((1-0.6)(1-0.6^2)(1-0.6^3)) 

Input 

 

 
 

Result 

 
3.0564617346….. 

 

And: 

 

1/((1-0.6) (1-0.6^4) (1-0.6^6) (1-0.6^9) (1-0.6^11) (1-0.6^14) (1-0.6^16) (1-0.6^19)) 

Input 

 

 
 

 

Result 

 
3.058005893…. 

 

We have: 

((1+0.6/(1-0.6)+(0.6^4)/((1-0.6)(1-0.6^2))+(0.6^9)/((1-0.6)(1-0.6^2)(1-0.6^3))))*x = 

((1/((1-0.6) (1-0.6^4) (1-0.6^6) (1-0.6^9) (1-0.6^11) (1-0.6^14) (1-0.6^16) (1-

0.6^19)))) 

Input 
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Result 

 

 

The study of this function provides the following representations: 

 

 

Plot 

 

 

Alternate form 

 

 

Alternate form assuming x is real 

 

 

Solution 

 

1.00051 

 

Indeed: 

((1+0.6/(1-0.6)+(0.6^4)/((1-0.6)(1-0.6^2))+(0.6^9)/((1-0.6)(1-0.6^2)(1-

0.6^3))))*(e^π-10π+7log(π)+tan^(-1)(π)) 
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where  (e^π-10π+7log(π)+tan^(-1)(π)) ≈ 1.00051 

 

Input 

 

 

 

 

Result 

 

3.058…. 

 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

 

Integral representations 
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Continued fraction representations 
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For q = 0.5 , we obtain: 

 

1+0.5/(1-0.5)+(0.5^4)/((1-0.5)(1-0.5^2))+(0.5^9)/((1-0.5)(1-0.5^2)(1-0.5^3)) 

Input 

 

 
 

 

Result 

 
2.172619047619…. 

 

And: 
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1/((1-0.5) (1-0.5^4) (1-0.5^6) (1-0.5^9) (1-0.5^11) (1-0.5^14) (1-0.5^16) (1-0.5^19)) 

Input 

 

 
 

 

Result 

 
2.172667547742…. 

 

We have: 

1+0.5/(1-0.5)+(0.5^4)/((1-0.5)(1-0.5^2))+(0.5^9)/((1-0.5)(1-0.5^2)(1-0.5^3)) *x = 

1/((1-0.5) (1-0.5^4) (1-0.5^6) (1-0.5^9) (1-0.5^11) (1-0.5^14) (1-0.5^16) (1-0.5^19)) 

Input 

 

 

 

Result 

 

 

The study of this function provides the following representations: 

 

 

 

Plot 
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Alternate forms 

 

 

 

 

Solution 

 

1.00815 

 

Indeed: 

1+0.5/(1-0.5)+(0.5^4)/((1-0.5)(1-0.5^2))+(0.5^9)/((1-0.5)(1-0.5^2)(1-0.5^3)) * 

((log(81/4) - 2)) 

 

where  ((log(81/4) - 2)) ≈ 1.00815 

 

  

Input 
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Result 

 

2.17267…. 

 

The study of this function provides the following representations: 

 

 

Alternative representations 

 

 

 

 

 

 

 

Series representations 
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Integral representations 
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Hence, the identity is verified the more q tends to 0 (q = 8, q = 0.8, q = 0.6, q = 0.5, 

...., and so on) 

 

Now, we analyzing in more detail the below identity: 

 

1+q/(1-q)+(q^4)/((1-q)(1-q^2))+(q^9)/((1-q)(1-q^2)(1-q^3))  = 1/((1-q) (1-q^4) (1-

q^6) (1-q^9) (1-q^11) (1-q^14) (1-q^16) (1-q^19)) 

Input 

 

 

 

 

 

 

 

 

Real solutions 

 

 

 

 

 

 

Complex solutions 
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Integer solution 

 

 

Numerical solution 

 

 

Subtracting the right-hand side to the left-hand side, we obtain the following 

expression: 

  

1+q/(1-q)+(q^4)/((1-q)(1-q^2))+(q^9)/((1-q)(1-q^2)(1-q^3))  - ((1/((1-q) (1-q^4) (1-

q^6) (1-q^9) (1-q^11) (1-q^14) (1-q^16) (1-q^19)))) 

 

 

 

 

Input 

 



26 
 

 

 

 

 

The study of this function provides the following representations: 

 

 

 

Plots                                             (figures that can be related to the open strings) 

 

 

 

 

 

 

Alternate forms 
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Derivative 
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For q = 0.5 , from: 
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i.e.: 

 

-q^3 - q^2 - q/(486 (q^2 + q + 1)^2) + (-5 q - 19)/(256 (q^2 + 1)) - 1/(36 (q^2 - q + 

1)) + (7 (24 q + 79))/(2916 (q^2 + q + 1)) - 1/(256 (q^2 + 1)^2) - q^2/(32 (q^4 + 1)) + 

(-q^6 - q^2)/(8 (q^8 + 1)) + (-q^5 - q^2)/(9 (q^6 + q^3 + 1)) + (-2 q^5 + q^3 - 1)/(14 

(q^6 - q^5 + q^4 - q^3 + q^2 - q + 1)) + (2 q^5 + q^3 - 2 q^2 - 2 q + 1)/(98 (q^6 + q^5 

+ q^4 + q^3 + q^2 + q + 1)) + (-q^9 - q^7 - 2 q^6 - q^5 - q^4 - q^3 - q^2 - 2 q - 1)/(11 

(q^10 + q^9 + q^8 + q^7 + q^6 + q^5 + q^4 + q^3 + q^2 + q + 1)) - q - 

14629339271/(5096577024 (q - 1)) + 739/(14336 (q + 1)) - 

26662281473/(30579462144 (q - 1)^2) - 1949/(258048 (q + 1)^2) - 585437/(4257792 

(q - 1)^3) - 19/(43008 (q + 1)^3) - 2508965/(485388288 (q - 1)^4) - 1/(86016 (q + 

1)^4) + 40811/(60673536 (q - 1)^5) - 533/(8667648 (q - 1)^6) + 1/(280896 (q - 1)^7) 

- 1/(10112256 (q - 1)^8) + (2 q^17 + 2 q^16 - 2 q^14 - 4 q^13 - 2 q^12 - q^11 - 5 

q^10 - 4 q^9 - 2 q^8 - 2 q^7 - 2 q^6 - 4 q^5 - 5 q^4 - q^3 - 2 q^2 - 4 q - 2)/(19 (q^18 + 

q^17 + q^16 + q^15 + q^14 + q^13 + q^12 + q^11 + q^10 + q^9 + q^8 + q^7 + q^6 + 

q^5 + q^4 + q^3 + q^2 + q + 1)) – 2 

We divide the above hard expression as follows: 
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-0.5^3 – 0.5^2 – 0.5/(486 (0.5^2 + 0.5 + 1)^2) + (-5*0.5 - 19)/(256 (0.5^2 + 1)) - 

1/(36 (0.5^2 – 0.5 + 1)) + (7 (24*0.5 + 79))/(2916 (0.5^2 + 0.5 + 1))  

Input 

 

 
 

 

Result 

 
 

- 1/(256 (0.5^2 + 1)^2) – 0.5^2/(32 (0.5^4 + 1)) + (-0.5^6 – 0.5^2)/(8 (0.5^8 + 1)) + 

(-0.5^5 – 0.5^2)/(9 (0.5^6 + 0.5^3 + 1))  

Input interpretation 

 

 
 

 

Result 

 
 

 

-0.4250560730565+(-2*0.5^5 + 0.5^3 - 1)/(14 (0.5^6 – 0.5^5 + 0.5^4 – 0.5^3 + 0.5^2 

– 0.5 + 1)) + (2*0.5^5 + 0.5^3 – 2*0.5^2 – 2*0.5 + 1)/(98 (0.5^6 + 0.5^5 + 0.5^4 + 

0.5^3 + 0.5^2 + 0.5 + 1)) 

 

 

Input interpretation 
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Result 

 
  

 

-0.5263307891322729204+ (-0.5^9–0.5^7–2*0.5^6–0.5^5–0.5^4–0.5^3–0.5^2–

2*0.5-1)/(11(0.5^10+0.5^9+0.5^8+0.5^7+0.5^6+0.5^5+0.5^4+0.5^3+0.5^2+0.5+1)) 

Input interpretation 

 

 
 

 

Result 

 
 

-0.64046677527607538-0.5-14629339271/(5096577024(0.5-

1))+739/(14336(0.5+1))-26662281473/(30579462144(0.5-1)^2)-

1949/(258048(0.5+1)^2) 

Input interpretation 

 

 
Result 
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1.14378465148440178-585437/(4257792(0.5-1)^3)-19/(43008(0.5+1)^3)-

2508965/(485388288(0.5-1)^4)-1/(86016(0.5+1)^4)+40811/(60673536(0.5- 1)^5)-

533/(8667648 (0.5-1)^6)+1/(280896(0.5-1)^7) 

Input interpretation 

 

 
 

 

Result 

 
 

2.1350145456291351- 1/(10112256 (0.5 - 1)^8) + (2*0.5^17 + 2 0.5^16 - 2 0.5^14 - 

4 0.5^13 - 2 0.5^12 – 0.5^11 - 5 0.5^10 - 4 0.5^9 - 2 0.5^8 - 2 0.5^7 - 2 0.5^6 - 4 

0.5^5 - 5 0.5^4 – 0.5^3 - 2 0.5^2 - 4 0.5 - 2)/(19 (0.5^18 + 0.5^17 + 0.5^16 + 0.5^15 

+ 0.5^14 + 0.5^13 + 0.5^12 + 0.5^11 + 0.5^10 + 0.5^9 + 0.5^8 + 0.5^7 + 0.5^6 + 

0.5^5 + 0.5^4 + 0.5^3 + 0.5^2 + 0.5 + 1)) – 2 

From the terms highlighted in red, we obtain: 

Input 

 

 
 

 

Result 

 
 

Thence: 

 

2.1350145456- 1/(10112256 (0.5 - 1)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 0.5^13-2 

0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -0.5^3-2 

0.5^2-4 0.5-2)/ 37.99992752075-2 
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Input interpretation 

 

 
 

 

Result 

 
-0.000048500152386869515925762251037719116967629259294018015924260 

 

Inverting the above expression, we obtain: 

-1/((2.1350145456- 1/(10112256 (0.5 - 1)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/ 37.99992752075-2)) 

Input interpretation 

 

 
 

 

Result 

 
20618.4919177…. 

 

From which: 

-1/12*1/((2.1350145456-1/(10112256(-0.5)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/37.99992752-2))+11-1/5 
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Input interpretation 

 

 
 

 

Result 

 
1729.0075653949….. 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

 

(-1/12/((2.1350145456-1/(10112256(-0.5)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/38-2))+11-1/5)^1/15 

(we have approximated the value 37.99992752 to 38) 

Input interpretation 

 

 
 

 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Result 

 

1.6443957…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

(1/27(-1/12/((2.13501454-1/(10112256(-0.5)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/38-2))+11-1/5))^2-47 

Input interpretation 

 

 
 

 

Result 

 
4096.451924319…..≈ 4096 = 64

2
 

 

From the same expression, we obtain also: 

 

(-1/12/((2.1350145456-1/(10112256(-0.5)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/38-2))+11-1/5)^38 
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Input interpretation 

 

 

 

Result 

 

1.329261706307… × 10
123

 

 

From this last result, in conclusion, we obtain: 

(1.329261706307 × 10^123)*1/((2 e^7 log^8(2))/(log^12(3))) 

where 

 

 

Input interpretation 

 

 

 

Result 

 

0.3516…*10
122

 ≈ ΛQ  
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The observed value of ρΛ or Λ today is precisely the classical dual of its quantum 

precursor values ρQ ,  ΛQ in the quantum very early precursor vacuum UQ as 

determined by our dual equations 

 

The study of this function provides the following representations: 

 

 

Alternative representations 

 

 

 

 

 

 

 

Series representations 
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Integral representations 
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From the previous result 

 

 

 

integrating, we obtain: 

integrate(2.1350145456- 1/(10112256 (0.5 - 1)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 

0.5^13-2 0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -

0.5^3-2 0.5^2-4 0.5-2)/ 37.9999275-2)x 

 

 

Indefinite integral 

 

 
 

 

The study of this function provides the following representations: 

 

 

 

Plot of the integral 
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Alternate form assuming x is real 

 
 

 

Definite integral after subtraction of diverging parts 

 

 
 

 

For x = 1.2 : 

-0.0000242501 x^2 

(-0.0000242501 * 1.2^2) 

Input interpretation 

 
 

 

 

Result 

 
-0.000034920144 

 

From which: 

-((1/4 log(4/π)))1/(-0.0000242501 * 1.2^2)-2/5 

Input interpretation 
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Result 

 

1729.0063511772…. 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

The study of this function provides the following representations : 

 

 

 

Alternative representations 

 

 

 

 

 

 

 

 

Series representations 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Integral representations 

 

 

 

 

And again: 

((-((1/4 log(4/π)))1/(-0.0000242501 * 1.2^2)-2/5))^1/15 

Input interpretation 
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Result 

 

1.643816….≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

Now, performing the following calculations, we obtain also 

(2.1350145456- 1/(10112256 (0.5 - 1)^8)+(2*0.5^17+2 0.5^16-2 0.5^14-4 0.5^13-2 

0.5^12-0.5^11-5 0.5^10-4 0.5^9-2 0.5^8-2 0.5^7-2 0.5^6-4 0.5^5-5 0.5^4 -0.5^3-2 

0.5^2-4 0.5-2)/ 37.9999275-2)dxdy 

Input interpretation 

 

 

 

Result 

 

 

The study of this function provides the following representations : 

 

 

 

3D plot                          (figure that can be related to a D-brane/Instanton) 
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Contour plot 

 

 

 

Indefinite integral assuming all variables are real 

 

 

Definite integral over a disk of radius R 

 

 

 

Definite integral over a square of edge length 2 L 

 

 

From 

 

For x = y = 0.5 : 

-0.0000485002 (0.5*0.5) 

Input interpretation 

 
Result 

 
-0.00001212505 
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From which: 

-1/48 1/((-0.0000485002 (0.5*0.5)))+11-1/5 

Input interpretation 

 

 
 

 

Result 

 
1729.005973033…. 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

((-1/48 1/((-0.0000485002 (0.5*0.5)))+11-1/5))^1/15 

Input interpretation 

 

 
 

 

Result 

 

1.643816….≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

From the initial identity, we have also: 

1/(1+q/(1-q)+(q^4)/((1-q)(1-q^2))+(q^9)/((1-q)(1-q^2)(1-q^3)))^2  - 1/(((1/((1-q) (1-

q^4) (1-q^6) (1-q^9) (1-q^11) (1-q^14) (1-q^16) (1-q^19)))))^2  - √2 

 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Input 

 

 

 

Exact result 

 

 

 

The study of this function provides the following representations : 

 

 

 

Plots 
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For q = 0.9 : 

 

[-(1/(0.9^4/((1-0.9)(1-0.9^2))+0.9^9/((1-0.9)(1-0.9^2) (1-0.9^3))+0.9/(1-0.9)+1)^2-

(1-0.9)^2 (1-0.9^4)^2 (1-0.9^6)^2 (1-0.9^9)^2 (1-0.9^11)^2 (1-0.9^14)^2 (1-

0.9^16)^2 (1-0.9^19)^2 - √(2))] 

Input 

 

 
 

 

 

Result 

 

 
1.414157404….≈ √2 

 

 

 
 

 

From which: 

4+([-(1/(0.9^4/((1-0.9)(1-0.9^2))+0.9^9/((1-0.9)(1-0.9^2) (1-0.9^3))+0.9/(1-

0.9)+1)^2-(1-0.9)^2 (1-0.9^4)^2 (1-0.9^6)^2 (1-0.9^9)^2 (1-0.9^11)^2 (1-0.9^14)^2 

(1-0.9^16)^2 (1-0.9^19)^2 - √(2))])^24 

Input 
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Result 

 
4096.098….≈ 4096 = 64

2
 

 

And: 

27sqrt(4+([-(1/(0.9^4/((1-0.9)(1-0.9^2))+0.9^9/((1-0.9)(1-0.9^2)(1-0.9^3))+0.9/(1-

0.9)+1)^2-(1-0.9)^2(1-0.9^4)^2(1-0.9^6)^2(1-0.9^9)^2(1-0.9^11)^2(1-0.9^14)^2(1-

0.9^16)^2(1-0.9^19)^2-√(2))])^24) 

 

 

Input 

 

 
 

Result 

 
1728.021…. 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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(27√(4+([-(1/(0.9^4/((1-0.9)(1-0.9^2))+0.9^9/((1-0.9)(1-0.9^2)(1-0.9^3))+0.9/(1-

0.9)+1)^2-(1-0.9)^2(1-0.9^4)^2(1-0.9^6)^2(1-0.9^9)^2(1-0.9^11)^2(1-0.9^14)^2(1-

0.9^16)^2(1-0.9^19)^2-√(2))])^24))^1/15 

Input 

 

 
 

 

Result 

 

1.6437531424….≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

We obtain also: 

 

√(6(27√(4+([-(1/(0.9^4/((0.1)(1-0.9^2))+0.9^9/((0.1)(1-0.9^2)(1-

0.9^3))+0.9/(0.1)+1)^2-(0.1)^2(1-0.9^4)^2(1-0.9^6)^2(1-0.9^9)^2(1-0.9^11)^2(1-

0.9^14)^2(1-0.9^16)^2(1-0.9^19)^2-√(2))])^24))^1/15) 

Input 
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Result 

 
3.14046475…. ≈ π 

 

And: 

 

2√(6(27√(4+([-(1/(0.9^4/((0.1)(0.19))+0.9^9/((0.1)(0.19)(1-0.9^3))+0.9/(0.1)+1)^2-

(0.1)^2(1-0.9^4)^2(1-0.9^6)^2(1-0.9^9)^2(1-0.9^11)^2(1-0.9^14)^2(1-0.9^16)^2(1-

0.9^19)^2-√(2))])^24))^1/15)*1/0.99964 

Input 

 

 
 

 

Result 

 
6.28319…. = 2πr , where  r = 1/0.99964 = 1.00036012964…. ≈ 1.0036 

 

 

From: 

 

1+q/(1-q)+q^4/((1-q)(1-q^2))+q^9/((1-q)(1-q^2)(1-q^3)) 

Input 
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The study of this function provides the following representations: 

 

 

Plots                                           (figures that can be related to the open strings) 

 

 

 

 

 

 

 

 

Alternate forms 
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Real root 

 

Complex roots 

 

 

 

 

 

 

 

 

 

 

 

 

 

Series expansion at q=0 
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Series expansion at q=∞ 

 

 

Derivative 

 

Indefinite integral 

 

 

 

Local maximum 

 

 

Local minimum 
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From 

 

For q = 8 , we obtain 

(-3 8^12 - 2 8^11 + 5 8^10 + 10 8^9 + 6 8^8 - 4 8^7 - 3 8^6 + 2 8^5 + 8^4 + 2 8^3 + 

8^2 + 2 8 + 1)/((8 - 1)^4 (8 + 1)^2 (8^2 + 8 + 1)^2) 

Input 

 
 

Exact result 

 

 
 

Decimal approximation 

 

 
-208.932941178…… 

 

From: 

 

we calculate the second derivative 
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Derivative 

 

 

 

 

The study of this function provides the following representations: 

 

 

 

Plots                                (figures that can be related to the open strings) 
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Alternate forms 

 

 

 

 

 

Expanded form 

 

 

 

Real root 

 

Complex roots 
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Series expansion at q=0 

 

Series expansion at q=∞ 
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Indefinite integral 

 

 

 

Local maximum 
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Local minimum 

 

 

From the following alternate form: 

 

 

For q = 8 , we obtain: 

(2 (8 + 5))/(9 (8^2 + 8 + 1)^2) - (2 (8 + 2))/(3 (8^2 + 8 + 1)^3) - 6 8 - 233/(36 (8 - 

1)^3) + 1/(4 (8 + 1)^3) - 9/(2 (8 - 1)^4) - 2/(8 - 1)^5 – 2 

 

Input 

 

 
 

 

Exact result 
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Decimal approximation 

 
-50.0199947642…… 

 

Calculate the third derivative of: 

 

 

Derivative 
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Plots                                        (figures that can be related to the open strings) 

 

 

 

 

Alternate forms 
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Expanded form 

 

 

Real roots 

 

 

 

Complex roots 

 

 

 



64 
 

 

 

 

 

 

 

 

Series expansion at q=0 

 

Series expansion at q=∞ 
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Indefinite integral 
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Local maximum 
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Limit 

 

 

From the following alternate form, for q = 8 

 

 

we obtain: 

(4 - 2 8 (8 (8 (8 + 8) + 6) - 4))/(3 (8^2 + 8 + 1)^4) + 233/(12 (8 - 1)^4) - 3/(4 (8 + 

1)^4) + 18/(8 - 1)^5 + 10/(8 - 1)^6 – 6 
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Input 

 

 
 

Exact result 

 

 
 

Decimal approximation 

 

 
-5.9910719515357….. 

 

 

 

In conclusion, we calculate the fourth derivative of 
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Derivative 
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The study of this function provides the following representations: 

 

 

Plots                                             (figures that can be related to the open strings) 

 

 

 

 

 

Alternate form 

 

 

Partial fraction expansion 
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Expanded form 
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Real root 

 

Complex roots 

 

 

 

 

 

 

 

 

 

 

Series expansion at q=0 

 

 

Series expansion at q=∞ 
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Indefinite integral 

 

 



74 
 

From the following alternate form 

 

 

 

For q = 8 , we obtain: 

-(24(3 8^17+29 8^16+138 8^15+425 8^14+935 8^13+1652 8^12+2426 8^11+2922 

8^10+2915 8^9+2605 8^8+2132 8^7+1516 8^6+917 8^5+500 8^4+230 8^3+77 

8^2+16 8+2))/((8-1)^7 (8+1)^5 (8^2+8 +1)^5) 

Input 

 

 
 

 

Exact result 

 

 
 

Decimal approximation 

 

 
-0.00530763089…… 

 

From the algebraic sum of the four results highlighted in red, after some calculations, 

we obtain: 

-1/4*[(-208.932941178-50.0199947642+5.9910719515357+0.00530763089)-Pi] 
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Input interpretation 

 

 
 

 

Result 

 
64.0245372533…. ≈ 64 = 8

2
 

 

(-1/4*[(-208.932941178-50.0199947642+5.9910719515357+0.00530763089)-Pi])^2-

Pi 

Input interpretation 

 

 

 

Result 

 

4095.99977785…. ≈ 4096 = 64
2
 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 
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Integral representations 
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27*(-1/4*[(-208.932941178-50.0199947642+5.9910719515357+0.00530763089)-

Pi])+1/3 

Input interpretation 

 

 

 

Result 

 

1728.99583917…. ≈ 1729 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

 

The study of this function provides the following representations: 

 

 

Alternative representations 

 

 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Series representations 

 

 

 

 

 

 

Integral representations 
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(27*(-1/4*[(-208.932941178-50.0199947642+5.9910719515357+0.00530763089)-

Pi])+1/3)^1/15 

Input interpretation 

 

 
 

 

Result 

 

1.643814965026….. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

Now, from 

 

 

 

 we perform the following integrations: 

 

integrate((1+q/(1-q)+q^4/((1-q)(1-q^2))+q^9/((1-q)(1-q^2)(1-q^3)))) 
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Indefinite integral 

 

 

 

 

 

 

The study of this function provides the following representations: 

 

 

Plots of the integral                  (figures that can be related to the open strings) 
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Alternate forms of the integral 

 

 

 

 

 

Expanded form of the integral 

 

 

Series expansion of the integral at q=-1 
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Series expansion of the integral at q=0 

 

Series expansion of the integral at q=1 

 

 

 

Series expansion of the integral at q=-(-1)
1/3
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We calculate the double integrate of  

 

 

Input 

 

 

 

Exact result 

 

 

 

 

The study of this function provides the following representations: 

 

 

Indefinite integral 
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Series expansion of the integral at q=-1 

 

 

 

 

 

Series expansion of the integral at q=1 
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Series expansion of the integral at q=-(-1)
1/3 
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Now, we perform the various integrations of : 

 

 

Indefinite integral 

 

 
 

1/72 (-18 8^4 - 24 8^3 - 36 8^2 + 4 log(8^2 + 8 + 1) - 144 8 + 54/(8 - 1) + 6/(8 - 1)^2 

- 233 log(1 - 8) + 9 log(8 + 1) + 8 sqrt(3) tan^(-1)((2 8 + 1)/sqrt(3)) - 42) 

Input 

 

 

Exact Result 

 

 

Decimal approximation 
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Polar coordinates 

 

1248.7 

 

The study of this function provides the following representations: 

 

 

 

Polar forms 

 

 

 

Approximate form 
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Alternate forms 

 

 

 

 

 

 

 

Expanded form 
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Alternative representations 
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Series representations 
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Integral representations 
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We perform the double integrate of  

 

 

 

 

we obtain: 

 

 

After the following calculations, considering q = 8 : 
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(-(18 8^5)/5 - 6 8^4 - 12 8^3 - 72 8^2 + 4 8 log(8^2 + 8 + 1) + 2 log(8^2 + 8 + 1) - 12 

(1/2 log(8^2 + 8 + 1) - (tan^(-1)((2 8 + 1)/sqrt(3)))/sqrt(3)) + 174 8 

Input 

 

 
 

Exact Result 

 

 
 

Decimal approximation 

 
 

 

 - 6/(8 - 1) + 9 8 log(8 + 1) + 233 (1 - 8) log(1 - 8) + 54 log(8 - 1) + 9 log(8 + 1) + 8 

sqrt(3) 8 tan^(-1)((2 8 + 1)/sqrt(3)) + 4 sqrt(3) tan^(-1)((2 8 + 1)/sqrt(3))) 

Input 
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Exact Result 

 

 
 

 

Decimal approximation 

 
 

Polar coordinates 

 
 

 

Thence, in conclusion, we obtain: 

 

1/72(-759504/5 - 12 (-(tan^(-1)(17/sqrt(3)))/sqrt(3) + log(73)/2) + 34 log(73)-6/7 + 

68 sqrt(3) tan^(-1)(17/sqrt(3)) + 54 log(7) - 1631 (i π + log(7)) + 81 log(9)) 

 

Input 
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Exact Result 

 

 

 

 

Decimal approximation 

 

Polar coordinates 

 

2146.9 

 

 

The study of this function provides the following representations: 
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Polar forms 

 

 

 

Approximate form 

 

 

 

Alternate forms 
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Expanded form 

 

 

 

Alternative representations 
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Series representations 
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Integral representations 
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Continued fraction representations 
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In conclusion, we perform the triple integral of 

 

 

 
 

 

Input 
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Exact result 

 

 

 

The study of this function provides the following representations: 

 

 

 

 

Indefinite integral 

 

 

 

 

 

Series expansion of the integral at q=0 
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Series expansion of the integral at q=1 
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Series expansion of the integral at q=-(-1)
1/3 
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From the above result 

 

 

for q = 8 , we perform the following calculations: 

 

 (-3 8^6 - 6 8^5 - 15 8^4 - 120 8^3 + 705 8^2 + 45/2 8^2 log(8 + 1) + 10 8^2 log(8^2 

+ 8 + 1) - 20 8 log(8^2 + 8 + 1) 

 

 

 
 

Exact result 

 
 

 

Decimal approximation 
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- 5/2 (233 8^2 - 466 8 + 353) log(1 - 8) - 20 log(8^2 + 8 + 1) - 855 8 + 270 8 log(8 - 

1) + 45 8 log(8 + 1) + 45/2 log(8 + 1) + 20 sqrt(3) (8 + 2) 8 tan^(-1)((2 8 + 

1)/sqrt(3))) 

 

 

 

 
Exact Result 

 

 
 

From the previous partial results, we obtain in conclusion: 

 

 

1/360 (-1060800 + 1440 log(9) + 480 log(73)-6840 + 2160 log(7) - 57685/2 (log(7) + 

i π) + (765 log(9))/2 - 20 log(73) + 1600 sqrt(3) tan^(-1)(17/sqrt(3))) 

Input 
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Exact Result 

 

 

 

Decimal approximation 

 

 

Polar coordinates 

 

3092.2 

 

The study of this function provides the following representations: 

 

 

 

Polar forms 
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Approximate form 

 

 

Alternate forms 
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Expanded form 

 

 

Alternative representations 
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Series representations 
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Integral representations 
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From the sum of the three obtained results 

3092.2   +   1248.7   +   2146.9 = 6487.8 

after some calculations, we obtained: 

  

(6487.8)^32 * (((15 e^2)/π^5)) 

where 

 

Input interpretation 

 

Result 

 

0.351600…*10
122

 ≈ ΛQ  

The observed value of ρΛ or Λ today is precisely the classical dual of its quantum 

precursor values ρQ ,  ΛQ in the quantum very early precursor vacuum UQ as 

determined by our dual equations 
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The study of this function provides the following representations: 

 

 

 

Alternative representations 

 

 

 

 

 

 

 

Series representations 
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Integral representations 

 

 

 

 

 

 

We obtain also: 

sqrt((Pi(6487.8)))*12+16 

Input interpretation 

 

 

Result 

 

1729.19….. 

 

This result is very near to the mass of candidate glueball f0(1710) scalar meson. 

Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 

curve. (1728 = 8
2 

* 3
3
) The number 1728 is one less than the Hardy–Ramanujan 

number 1729  (taxicab number) 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)
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Series representations 

 

 

 

 

 

 

 

(1/27(sqrt((Pi(6487.8)))*12+16))^2-5-Φ 

Input interpretation 

 

 

 
 

Result 

 
4096.01….≈ 4096 = 64

2
 

 

(sqrt((Pi(6487.8)))*12+16)^1/15 

Input interpretation 

 

 
 

Result 

 

1.64383….≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 
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