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                                                         Abstract 

In this paper, we analyze a fundamental equation concerning the “Ramanujan's 

Letter to Hardy on 16.1.1913”. We describe the new possible mathematical 

connections with the Cosmological Constant in Quantum Space-Time and with  some 

topics of String Theory. 
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From: 

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

Copyright © 1991 

 

In this paper, we study the following equation: 

 

 

We calculate the integral: 

integrate((1+(x/(b+1))^2) / (1+(x/a)^2) * (1+(x/(b+2))^2) / (1+(x/(a+1))^2))dx 

Indefinite integral 

 

 

 
 

 

 

 

 

The study of this function provides the following representations: 
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Alternate forms of the integral 
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Expanded form of the integral 
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Series expansion of the integral at x=0 

 

 

Series expansion of the integral at x=∞ 

 

 

Now, we calculate the expression containing the gamma functions in the right-hand 

side: 

1/2*Pi^0.5 (((gamma(a+1/2) gamma(b+1) gamma(b-a+1/2)))) / (((gamma(a) 

gamma(b+1/2) gamma(b-a+1)))) 
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Input 

 

 

 
Exact result 

 

 
 

 

 

The study of this function provides the following representations: 

 

 

 

 

3D plot 
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Contour plot 

 

 
 

Roots 

 
 

 

 

 

 

 

Series expansion at a = 0 
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Derivative 

 

 
 

 

For  a = 2  and  b = 3, we obtain from the initial expression : 

 

integrate((1+(x/(3+1))^2) / (1+(x/2)^2) * (1+(x/(3+2))^2) / (1+(x/(2+1))^2))dx 

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 x=0 

 

Series expansion of the integral at x=-2 i 
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Series expansion of the integral at x=2 i 

 

 

Series expansion of the integral at x=-3 i 

 

 

 

 

Series expansion of the integral at x=3 i 
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Series expansion of the integral at x=∞ 

 

 

 

Definite integral after subtraction of diverging parts 

 

 

From the solution of 

 

 

we obtain: 

  

3/500 (15 x - 112 tan^(-1)(x/3) + 378 tan^(-1)(x/2)) 

Input 

 

 

 
 

 

The study of this function provides the following representations: 
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Plots                         (figures that can be related to the open strings) 

 

 

 

 

 

 

Alternate forms 

 

 

 

 

Expanded form 
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Integer root 

 

Properties as a real function 

Domain 

 

 

Range 

 

 

Bijectivity 

 

 

Parity 

 

Series expansion at x=0 

 

 

Series expansion at x=-2 i 
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Series expansion at x=2 i 

 

 

Series expansion at x=-3 i 

 

 

 

Series expansion at x=3 i 
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Series expansion at x=∞ 

 

Derivative 

 

 

Indefinite integral 

 

 

From 

 

 

For  x = 1.6579679871623
2 
, we obtain: 

 

3/500 (15*(1.6579679871623^2)- 112 tan^(-1)((1.6579679871623^2)/3) + 378 tan^(-

1)((1.6579679871623^2)/2)) 

Input interpretation 
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Result 

 
1.8849555921538…. 

 

 

 

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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Continued fraction representations 
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We note that the value 1.6579679871623 is very near to the 14th root of the 

following Ramanujan’s class invariant 𝑄 =  𝐺505 /𝐺101/5 
3
 = 1164.2696  i.e. 

1.65578... 

   

Indeed, from: 

 

                          
113+5 505

8
+  105+5 505

8
 

3
14

= 1,65578… 

 

 

Now, for  a = 2  and  b = 3 , from the previous expression containing the gamma 

functions, we obtain: 

 

(sqrt(π) Γ(2 + 1/2) Γ(3 + 1) Γ(-2 + 3 + 1/2))/(2 Γ(2) Γ(3 + 1/2) Γ(-2 + 3 + 1)) 

Input 
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Exact result 

 

 
 

 

Decimal approximation 

 
1.8849555921…. 

 

 

Property 

 

 
 

The study of this function provides the following representations: 

 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

Integral representations 

 

 

 

 

 

 

 

Now, we calculate the whole equation: 
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1/2*Pi^0.5 (((gamma(a+1/2) gamma(b+1) gamma(b-a+1/2)))) / (((gamma(a) 

gamma(b+1/2) gamma(b-a+1)))) =  integrate((1+(x/(b+1))^2) / (1+(x/a)^2) * 

(1+(x/(b+2))^2) / (1+(x/(a+1))^2))dx 

 

 

Input 

 

 

 
 

Result 

 

 
 

 

From: 

(a (a + 1) ((a + 1) (a^4 - a^2 (2 b^2 + 6 b + 5) + (b^2 + 3 b + 2)^2) tan^(-1)(x/a) + a 

((2 a^2 + 3 a + 1) x - (a^4 + 4 a^3 + a^2 (-2 b^2 - 6 b + 1) - 2 a (2 b^2 + 6 b + 3) + b 

(b^3 + 6 b^2 + 11 b + 6)) tan^(-1)(x/(a + 1)))))/((2 a + 1) (b^2 + 3 b + 2)^2) 

For  a = 2  and  b = 3 , simplifying, we obtain: 

 

(2 (3) ((3) (16 - 4 (2*9 + 6*3 + 5) + (9 + 9 + 2)^2) tan^(-1)(x/2) + 2 ((8 + 3*2 + 1) x - 

(16 + 32 + 4 (-2*9 – 6*3 + 1) – 2*2 (2*9 + 6*3 + 3) + 3 (3^3 + 6*9 + 11*3 + 6)) 

tan^(-1)(x/(2 + 1)))))/((4 + 1) (9 + 9 + 2)^2) 
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Input 

 

 

 
 

Result 

 

 
 

 

 

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 

 

 

Integer root 

 

 

Properties as a real function 

Domain 

 

 

Range 
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Bijectivity 

 

 

Parity 

 

 

 

Series expansion at x=0 

 

 

Series expansion at x=-2 i 

 

Series expansion at x=2 i 
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Series expansion at x=-3 i 

 

 

Series expansion at x=3 i 

 

 

Series expansion at x=∞ 

 

 

Derivative 
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Indefinite integral 

 

 

 

From the above solution 

 

for  x = 1.6579679871623
2
 , we obtain: 

 

(3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 756 tan^(-

1)((1.6579679871623^2)/2)))/1000 

Input interpretation 

 

 

 
 

Result 

 
1.8849555921538…. 

 

 

 

The study of this function provides the following representations: 
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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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40 
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From which: 

((((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 756 

tan^(-1)((1.6579679871623^2)/2)))/1000)))^12-233-55+5 

Input interpretation 

 

 

 
 

 

Result 

 
1728.932828049…. ≈ 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 
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Integral representations 
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Continued fraction representations 
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and we obtain also: 

(((((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 756 

tan^(-1)((1.6579679871623^2)/2)))/1000)))^12-233-55+5)^1/15 

Input interpretation 

 

 

 
Result 

 

1.6438109711710…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

(1/27(((((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 

756 tan^(-1)((1.6579679871623^2)/2)))/1000)))^12-233-55+5))^2-5+Φ 

Input interpretation 

 

 

 

 
Result 

 

4096.04152357…. ≈ 4096 = 64
2
 

 

And in conclusion: 
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(((1/27(((((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 

756 tan^(-1)((1.6579679871623^2)/2)))/1000)))^12-233-55+5))^2-5+Φ))^34*((-e^(-3 

+ e + 1/π - 2 π) π^e tan(e π))) 

where 

 

 

Input interpretation 

 

 

 

 
 

 

Result 

 
0.35160090537….*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 

 

 

We note that from the above analyzed expression, dividing by 3, multiplying by 10 

and in conclusion, dividing by 2 , we obtain: 

 

1/2((1/3((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) + 

756 tan^(-1)((1.6579679871623^2)/2)))/1000))*10) 
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Input interpretation 

 

 

 

 

Result 

 

3.1415926535897…. ≈ π 

 

The study of this function provides the following representations: 

 

 

Series representations 
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Continued fraction representations 
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From which: 

 

1/6(1/2((1/3((3 (2 (15 (1.6579679871623^2) - 112 tan^(-1)((1.6579679871623^2)/3)) 

+ 756 tan^(-1)((1.6579679871623^2)/2)))/1000))*10))^2 

Input interpretation 

 

 

 

Result 

 

1.644934066848…. = ζ(2) = 
𝜋2

6
 (trace of the instanton shape) 

 

The study of this function provides the following representations: 

 

 

Alternative representations 
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Series representations 
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Continued fraction representations 
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Appendix  

 

From: 

Modular equations and approximations to 𝝅 - Srinivasa Ramanujan 

Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 

We have that: 
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From: 

An Update on Brane Supersymmetry Breaking 

J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 

 

 

From the following vacuum equations: 

 

            
 

       
  

 

              
 

 

we have obtained, from the results almost equals of the equations, putting 

 

  instead of  

                                         
a new possible mathematical connection between the two exponentials. Thence, also 

the values concerning p, C, βE and 𝜙 correspond to the exponents of e (i.e. of exp). 

Thence we obtain for p = 5 and βE = 1/2: 

 

𝑒−6𝐶+𝜙 = 4096𝑒−𝜋 18  
 

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 

exponential has a coefficient of 4096 which is equal to 64
2
, while -6C+𝜙 is equal to -

𝜋 18. From this it follows that it is possible to establish mathematically, the dilaton 

value. 
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For 

 

exp((-Pi*sqrt(18))   we obtain: 

 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.6272016… * 10
-6

 

 

Property: 

 

Series representations: 
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Now, we have the following calculations: 

 

 

                                             𝑒−6𝐶+𝜙 = 4096𝑒−𝜋 18   
 

 

                                         𝑒−𝜋 18  = 1.6272016… * 10^-6 

 

from which: 

                            

                                     
1

4096
𝑒−6𝐶+𝜙  = 1.6272016… * 10^-6 

 

 

                  0.000244140625  𝑒−6𝐶+𝜙  = 𝑒−𝜋 18  = 1.6272016… * 10^-6 

 

 

 

Now: 

 

                       ln 𝑒−𝜋 18 = −13.328648814475 = −𝜋 18  

 

 

 

 

And: 

 

(1.6272016* 10^-6) *1/ (0.000244140625) 

 

 

Input interpretation: 

 

 

 

Result: 

 

 

0.006665017... 

 

 

 

Thence: 
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                                   0.000244140625  𝑒−6𝐶+𝜙  = 𝑒−𝜋 18   

 

 

Dividing both sides by 0.000244140625, we obtain: 

 

 

                          
0.000244140625

0.000244140625
𝑒−6𝐶+𝜙  = 

1

0.000244140625
𝑒−𝜋 18   

 

                                      

                            𝑒−6𝐶+𝜙  = 0.0066650177536 

 

 

((((exp((-Pi*sqrt(18)))))))*1/0.000244140625 

 

Input interpretation: 

 

 

Result: 

 

0.00666501785… 

 

Series representations: 
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Now: 

 

 

                                          𝑒−6𝐶+𝜙  = 0.0066650177536 

 

                                          = 

 

                                            
 

                                            = 0.00666501785… 

 

From: 

ln(0.00666501784619) 

Input interpretation: 

 

 

Result: 

 

-5.010882647757… 

 

Alternative representations: 
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Series representations: 

 

 

 

 

Integral representation: 

 

 

In conclusion: 

                                   −6𝐶 + 𝜙 = −5.010882647757…  

 

and for C = 1, we obtain: 

 

𝜙 = −5.010882647757 + 6 = 𝟎.𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 

 

Note that the values of ns (spectral index) 0.965, of the average of the Omega mesons 

Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to 

the following two Rogers-Ramanujan continued fractions: 
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(http://www.bitman.name/math/article/102/109/) 

Also performing the 512
th
 root of the inverse value of the Pion meson rest mass 

139.57, we obtain: 

((1/(139.57)))^1/512 

Input interpretation: 

 

Result: 

 

0.99040073.... result very near to the dilaton value 𝟎.𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 and to 

the value of the following Rogers-Ramanujan continued fraction: 

 

 

 

http://www.bitman.name/math/article/102/109/
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