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                                                    Abstract 

In this research thesis, we have analyzed and deepened further Ramanujan 
expressions (mock theta functions and taxicab numbers)  applied to some sectors of 
String Theory concerning the Black Hole Physics (black strings). We have therefore 
described other new possible mathematical connections. 
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Ramanujan's manuscript 

The representations of 1729 as the sum of two cubes appear in the bottom right 
corner. The equation expressing the near counter examples to Fermat's last theorem 
appears further up: α3 + β3 = γ3 + (-1)n. 

 

 

From Wikipedia 

The taxicab number, typically denoted Ta(n) or Taxicab(n), also called 
the nth Hardy–Ramanujan number, is defined as the smallest integer that can be 
expressed as a sum of two positive integer cubes in n distinct ways. The most famous 
taxicab number is 1729 = Ta(2) = 13 + 123 = 93 + 103. 
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From: 

The Minimal Geometric Deformation Approach Extended - R. Casadio   J. 
Ovalle   Roldao da Rocha - arXiv:1503.02873v2 [gr-qc] 7 Sep 2015 
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(1-6/(3*0.0864055))^-1*(((((128*1/32*1/0.0864055(1-
3/(6*0.0864055))^7+5/224(1/0.0864055^2)^4-
15/(48*0.0864055)*(1/0.0864055^2)^3+5/6(1/0.0864055^2)^3)))) 
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(1-6/(3*0.0864055))^-1*(((((-
25/4*1/0.0864055*(1/0.0864055^2)^2+25/2*(1/0.0864055^2)^2-
5/12*36/(0.0864055^3)+10/(0.0864055^2)-4/(0.0864055)+1))))) 

 

(((((128*1/32*1/0.0864055(1-3/(6*0.0864055))^7+5/224(1/0.0864055^2)^4-
15/(48*0.0864055)*(1/0.0864055^2)^3+5/6(1/0.0864055^2)^3)))) 

Input interpretation: 

 
 
Result: 

 
-2.169251708…*106 

 

(((((-25/4*1/0.0864055*(1/0.0864055^2)^2+25/2*(1/0.0864055^2)^2-
5/12*36/(0.0864055^3)+10/(0.0864055^2)-4/(0.0864055)+1))))) 

Input interpretation: 

 
 
Result: 

 
-1.09539837109…*106 

 

-2.1692517081286926928256467598823959740159112001390442 × 10^6 

-1.0953983710970568898053682971530381765086259421786303 × 10^6 

Input interpretation: 
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Result: 

 
-3.26465007922…*106 

 

In conclusion, we obtain 

(1-6/(3*0.0864055))^-1* -
3.2646500792257495826310150570354341505245371423176744 × 10^6 

Input interpretation: 

 
 
Result: 

 
147410.39568233… 

Or: 

(1-6/(3*0.0864055))^-1*(((((128*1/32*1/0.0864055(1-
3/(6*0.0864055))^7+5/224(1/0.0864055^2)^4-
15/(48*0.0864055)*(1/0.0864055^2)^3+5/6(1/0.0864055^2)^3)))) 

Input interpretation: 

 
 
Result: 

 
97949.319182676… 
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(1-6/(3*0.0864055))^-1*(((((-
25/4*1/0.0864055*(1/0.0864055^2)^2+25/2*(1/0.0864055^2)^2-
5/12*36/(0.0864055^3)+10/(0.0864055^2)-4/(0.0864055)+1))))) 

 
Input interpretation: 

 
 
Result: 

 
49461.076499659… 

 

The sum of two results is: 

Input interpretation: 

 
 
Result: 

 
147410.39568233… 

 

2(97949.319182676+49461.076499659)^1/2+8-1/golden ratio 

  

Input interpretation: 

 

 
 
Result: 

 
775.26319558347… result practically equal to the rest mass of Charged rho meson 
775.4 
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2(97949.319182676+49461.076499659)^1/2+18+7-golden ratio 

Input interpretation: 

 

 
 
Result: 

 
791.26319558347… ≈ 791 (Ramanujan taxicab number) 

 

 

13*ln(97949.319182676+49461.076499659)+18-(1/sqrt2) 

Input interpretation: 

 

 
Result: 

 
172.005578401293… ≈ 172 (Ramanujan taxicab number) 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 
 
 
Integral representations: 

 

 
 

 
 

 

13*ln(97949.319182676+49461.076499659)+18-(1/sqrt2)-34 

Input interpretation: 
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Result: 

 
138.005578401293… ≈ 138 (Ramanujan taxicab number) 

 

 

Alternative representations: 

 

 

 
 
 
Series representations: 
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Integral representations: 

 
 

 
 

 
 

13*ln(97949.319182676+49461.076499659)+18-(1/sqrt2)-34-3 

Input interpretation: 

 

 
Result: 

 
135.005578401293… ≈ 135 (Ramanujan taxicab number) 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 
 

 
Integral representations: 
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Now, we have that: 
 
Black Strings from Minimal Geometric Deformation in a Variable Tension 
Brane-World - R. Casadio, J. Ovalle, Roldao da Rocha - arXiv:1310.5853v1 [gr-qc] 
22 Oct 2013 
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From: 
 
 

 

 

 
 
 
((sqrt57-7)/2) 
 
Input: 
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Decimal approximation: 

 
0.2749172….. = α 

 
Alternate forms: 

 

 
 
Minimal polynomial: 

 
 
For   M = 1.312806e+40  and   R = 1.949322e+13 (SMBH87 parameters) 
 
 
((1-(3*1.312806e+40)  / (2*1.949322e+13))) / ((1-(2*1.312806e+40)  / 
(1.949322e+13))) 
 
Input interpretation: 

 
 
Result: 

 
0.749999…. ≈ 0.75 = 3/4  
 
 
From: 

 
(1+0.2749172)^3 (1+3*0.2749172) 
 
we obtain, for r = R: 
 
1/(((1+0.2749172)^3 * (1+3*0.2749172))) 
Input interpretation: 
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Result: 

 
0.26445410094….. = τ(R) 
 
 
We have that: 
 
 
(1+9*0.2749172)*(((240+589*0.2749172-25*0.2749172^2-41*0.2749172^3-
3*0.2749172^4)*1/(3(1+0.2749172)^2)-80 atan(sqrt0.2749172)/(sqrt0.2749172))) 
 
Input interpretation: 

 

 

Result: 

 

28.4108… 

 
Alternative representations: 

 



18 
 

 

 

 
Series representations: 

 



19 
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Integral representations: 

 

 

 

 
 
Continued fraction representations: 

 



 

 
 
In conclusion: 
 
(((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 28.4108
 
Input interpretation: 

21 

(((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 28.4108

 

 

 

 

(((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 28.4108 
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Result: 

 

0.00174094…. = β 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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1+((((((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 28.4108))) 
 
Input interpretation: 

 

Result: 

 

1.0017409… result very near to the following Rogers-Ramanujan continued fraction: 

 

 
 
Alternative representations: 

 

 

 

 
Series representations: 

 

 



24 
 

 

 
Integral representations: 

 

 

 

 
 
 
 
64*log base 0.999130666 (((1/[1+((((((0.2749172*0.26445410094)/(98Pi^2*0.92))) 
* 0.7499999 * 28.4108)))])))-Pi+1/golden ratio 
 
Input interpretation: 

 

 

 

 
Result: 

 

125.476… result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 
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Alternative representation: 

 

 
Series representations: 

 

 

 
 
 
64*log base 0.999130666 (((1/[1+((((((0.2749172*0.26445410094)/(98Pi^2*0.92))) 
* 0.7499999 * 28.4108)))])))+11+1/golden ratio 
 
Input interpretation: 
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Result: 

 

139.618… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representation: 

 

 
Series representations: 

 

 

 
 
 
sqrt(729)*2^5*log base 0.999130666 
(((1/[1+((((((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 
28.4108)))]))) 
 
Input interpretation: 
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Result: 

 

1728 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 
Alternative representation: 

 

 
Series representations: 
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sqrt(x+1)*2^5*log base 0.999130666 
(((1/[1+((((((0.2749172*0.26445410094)/(98Pi^2*0.92))) * 0.7499999 * 
28.4108)))]))) = 1728 
 
Input interpretation: 

 

 

Result: 

 

Plot: 

 

Alternate form assuming x is positive: 

 

 
 
Solution: 

  

728 (Ramanujan taxicab number) 
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Now, we have: 
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For  
 

 

 0.00174094…. = β        M = 1    r = 2M  σ = 0.92        

We obtain: 

4-4/3*1*0.92*2.1+(0.92^2/36-1/6)-
((((193/216*0.92^3+5/18*0.92+(0.00174094*0.92)/(24)*(1-0.5)/(1-
3/4)^2))))*(4*2.1^3)/3! 
 
Input interpretation: 

 

 

Result: 

 

Repeating decimal: 
 

-4.59594902438062….. 

 
 
 
Alternative representations: 

 



31 
 

 

 

 
Series representation: 

 

 
Integral representations: 
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[1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2)]*(4*2.1^4)/4! 
 
Input interpretation: 

 

 

 
 
 
 
Result: 

 

Repeating decimal: 
 

0.335135725467784799703 
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Alternative representations: 
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Series representation: 

 

 
Integral representations: 
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Thence, we obtain: 
 
-4.59594902438062+[1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2)]*(4*2.1^4)/4! 
 
Input interpretation: 

 

 

Result: 

 

-4.2608132989128352….. 

Repeating decimal: 

 

 
 
Alternative representations: 
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Series representation: 
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Integral representations: 
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[-4.59594902438062+((((1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2)))))*(4*2.1^4)/4!]^4 
 
Input interpretation: 

 

 
Result: 

 
 
Repeating decimal: 

 
329.58695836.... 
 
 
 
 
[-4.59594902+((((1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-
3/4)^2)))))*(4*2.1^4)/4!]^4+144+21+3 
 
Input interpretation: 
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Result: 

 

Repeating decimal: 

 

497.58695701… result practically equal to the rest mass of Kaon meson 497.614 

 
 
Alternative representations: 

 



40 
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Series representation: 

 

 
 
 
Integral representations: 
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1/3[-4.595949+((((1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-
3/4)^2)))))*(4*2.1^4)/4!]^4+13+2.618034 
 
Input interpretation: 

 

 

 
Result: 

 

Repeating decimal: 

 

125.4803509… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 
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Alternative representations: 
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Series representation: 
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Integral representations: 
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1/3[-4.595949+((((1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-
3/4)^2)))))*(4*2.1^4)/4!]^4+29+0.618034 
 
Input interpretation: 

 

 

Result: 

 

Repeating decimal: 

 

139.4803509… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 
Alternative representations: 
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Series representation: 

 

 
 
Integral representations: 
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5[[-4.595949+((((1/18(((((1-(3*0.00174094*0.92)/4*(1-0.5)/(1-3/4)^2-
(0.92^2)/6+7(0.92^4)/324))))+(3-2*2)^2-
(5/6+(83*0.92^2)/216)*(0.00174094*0.92)/4*(1-0.5)/(1-
3/4)^2)))))*(4*2.1^4)/4!]^4+16]+1.618034 
 
Input interpretation: 

 

 

 
Result: 

 

Repeating decimal: 

 

1729.552788111… 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
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curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 
Alternative representations: 
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Series representation: 

 

 
Integral representations: 
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Now, we have that: 
 

 
 

 
 
 
 



53 
 

For   β = 0.00174094,  M = 1.312806e+40  and   R = 1.949322e+13  
 
(SMBH87 parameters) 
 
we obtain: 
 

 
(-2*0.00174094)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2) 
 
Input interpretation: 

 
 
Result: 

 
-1.221758495…*10-29 

 
We note that, from: 
 
Rotating strings confronting PDG mesons 
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014 
 

 
 
The Regge slope of Omega meson is in the range 0.937-1.000. From the previous 
expression, performing the 1024th root, we obtain: 
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Input interpretation: 

 
 
Result: 

 
0.93705403… 

 
 
From 
 

 
 
we obtain: 
 
((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.00174094))/(1.949322e+13-
(3*1.312806e+40)/2)) 
 
Input interpretation: 

 

 
Result: 

 

-1.3469360115…*1027 

 

From the two results, we obtain: 

2/([((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.00174094))/(1.949322e+13-
(3*1.312806e+40)/2))]*[(-2*0.00174094)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2)])+4 
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Input interpretation: 

 
 
 
 
Result: 

 
125.53396414… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

 

2/([((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.00174094))/(1.949322e+13-
(3*1.312806e+40)/2))]*[(-2*0.00174094)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2)])+18 

Input interpretation: 

 
 
Result: 

 
139.53396414… result practically equal to the rest mass of  Pion meson 139.57 MeV 
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2/([((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.001741))/(1.949322e+13-
(3*1.312806e+40)/2))]*[(-2*0.001741)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2)])+18-3/2 

Input interpretation: 

 
 
Result: 

 
138.02977572… ≈ 138 (Ramanujan taxicab number) 

 

 

 

2/([((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.00174))/(1.949322e+13-
(3*1.312806e+40)/2))]*[(-2*0.00174)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2)])+18-3/2-3 

Input interpretation: 

 
 
Result: 

 
135.0996204 ≈ 135 (Ramanujan taxicab number) 
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2/([((1-(2*1.312806e+40)/1.949322e+13))*(1-((0.00174))/(1.949322e+13-
(3*1.312806e+40)/2))]*[(-2*0.00174)/(1.949322e+13)*(1-
(2*1.312806e+40)/(1.949322e+13))/(1.949322e+13-(3*1.312806e+40)/2)])+55-4-1/2 

Input interpretation: 

 
 
Result: 

 
172.099620423… ≈ 172 (Ramanujan taxicab number) 

 

 

From 

 

we obtain: 

135.09962042346^3+138.029775724774^3 < 172.09962042346^3-1 

Input interpretation: 
 

 
Result: 

 
 
Difference: 

 
-1694.352976 
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-(((135.09962042346^3+138.029775724774^3 - (172.09962042346^3-
1)+21+1/golden ratio))) 

Input interpretation: 

 

 

 
Result: 

 

1672.734942… result practically equal to the rest mass of Omega baryon 1672.45 

 
Alternative representations: 
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Now, we have that: 

 

For   β = 0.00174094,  M = 1.312806e+40  and   R = 1.949322e+13  
 

[(((-(1-(4*1.312806e+40)/(3*1.949322e+13))))) / (((9((1-
(3*1.312806e+40)/(2*1.949322e+13))^2))))]*(((((0.00174094)/(1.949322e+13)^3)))) 

Input interpretation: 

 
 
Result: 

 
2.297892943…*10-71 

  

(1.312806e+40)/ (((12((1-
(3*1.312806e+40)/(2*1.949322e+13))^2))))*(((((0.00174094)/(1.949322e+13)^4)))) 

 

Input interpretation: 

 
 
 
 
 
Result: 

 
1.29256478…*10-71 
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From the two results, we obtain: 

(2.297892943075 × 10^-71)/(1.292564780479 × 10^-71) 

Input interpretation: 

 
 
Result: 

 
1.7777… 

 

1/((((2.297892943075 × 10^-71)/(1.292564780479 × 10^-71)))) 

Input interpretation: 

 
 
Result: 

 
0.56249999... result very near to the following Ramanujan continued fraction: 

 

 

 

 

((((2.297892943075 × 10^-71)/(1.292564780479 × 10^-71))))*938+64-Pi 

Input interpretation: 
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Result: 

 
1728.413962903… 

 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

((((2.297892943075 × 10^-71)/(1.292564780479 × 10^-71))))*89-21-2-1/5 

Input interpretation: 

 
 
Result: 

 
135.0222… ≈ 135 (Ramanujan taxicab number) 

 

 

((((2.297892943075 × 10^-71)/(1.292564780479 × 10^-71))))*89-21+4/5 

Input interpretation: 

 
 
Result: 

 
138.0222… ≈ 138 (Ramanujan taxicab number) 
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((((2.297892943075 × 10^-71)/(1.292564780479 × 10^-71))))*89+13+4/5 

Input interpretation: 

 
 
Result: 

 
172.0222… ≈ 172 (Ramanujan taxicab number) 

 

 

From 

 

 
 

we obtain: 

 

135.0222^3 + 138.0222^3 > 172.0222^3-1 

 

Input interpretation: 
 

 
Result: 

 
Difference: 

 
511.97 

 

Note that: 

 

1+1/((135.0222^3 + 138.0222^3 - (172.0222^3-1))) 

 

Input interpretation: 

 
 



63 
 

Result: 

 
1.001953238... result very near to the following Rogers-Ramanujan continued 
fraction: 

 

 
 

135.0222^3 + 138.0222^3 - (172.0222^3-1) - 13 - golden ratio 

 

Input interpretation: 
 

 

 
Result: 

 

497.352… result practically equal to the rest mass of Kaon meson 497.614 

 

Alternative representations: 
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Conclusion 

 

Modular equations and approximations to π 
S. Ramanujan - Quarterly Journal of Mathematics, XLV, 1914, 350 – 372 

Note that: 

 

Thence: 

 

And 

 

That are connected with 64, 128, 256, 512, 1024 and 4096 = 642 

 

 

All the results of the most important connections are signed in blue throughout the 
drafting of the paper. We highlight as in the development of the various equations we 
use always the constants π, ϕ, 1/ϕ, the Fibonacci and Lucas numbers, linked to the 
golden ratio, that play a fundamental role in the development, and therefore, in the 
final results of the analyzed expressions. 
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