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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 (black branes) and Black Hole Physics. We have therefore described 
other new possible mathematical connections. 
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https://www.britannica.com/biography/Srinivasa-Ramanujan 
 
 

 

https://plus.maths.org/content/ramanujan 
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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. 

 

 

 

 

 

 

 

From: 

arXiv:1008.3801v2 [hep-th] 3 Apr 2012 
Black Hole Microstate Counting and its Macroscopic Counterpart 
Ipsita Mandal and Ashoke Sen 
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From 

                           

we obtain: 

exp(-2Pi) product (((1-exp(2Pi*n))^-24)), n=1 to 1/12 

Input interpretation: 

 
 
Result: 
 

 
 

1 + exp(-2Pi) (((product (((1-exp(2Pi*n))^-24)), n=1 to 1/12))) 

Input interpretation: 

 
 
Result: 
 

 
Alternate form: 

 
e^(-2 π) (1 + e^(2 π)) 
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Input: 
 

Decimal approximation: 
 

 
1.00186744273…. result practically equal to the following Rogers-Ramanujan 
continued fraction: 

 

 
 

 
 
Property: 

 
 
Alternate form: 

 
 
Alternative representations: 
 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 
 
 

 

 

From 

 

we obtain: 

exp(-2Pi) product ((((1-exp(2Pi*n))^4)(1-exp(2Pi*n+2Pi))^-2 (1-exp(2Pi*n-2Pi))^-2 
))*(((exp(-2Pi) ((1-exp(-2Pi))^-2)))), n=1 to 1/12 

 

Input interpretation: 

 
 
Result: 
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0.00186744   the similar result as above. 

 

 

 

 

 

 

 

Now, we have that: 
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We now, observe the following Table: 

 

We have that: 

sqrt(16193130552)*1/1024+3-golden ratio 
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where 3 is a Lucas/Fibonacci number 

Input: 

 

 

 
Result: 

 

Decimal approximation: 

 

125.651723… 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 

 

Alternate forms: 

 

 

 

 
Minimal polynomial: 

 

 
Series representations: 

 

 



 

 
sqrt(11232685725)*1/1024+21+1/golden ratio

where 21 is a Fibonacci number

Input: 

 
Result: 

 
 
 
Decimal approximation: 

125.118390897… result very near to the dilaton mass calculated as a
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18

 

Alternate forms: 

10 

sqrt(11232685725)*1/1024+21+1/golden ratio 

where 21 is a Fibonacci number 

 

 
result very near to the dilaton mass calculated as a

boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

 

 

 

 

 

 

 

 

 

 

 
result very near to the dilaton mass calculated as a type of Higgs 

GeV 
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Minimal polynomial: 

 
 

Series representations: 

 

 

 
 

 

sqrt(4173501828)*1/1024+55+8-1/golden ratio 

where 55 and 8 are Fibonacci numbers 

 

Input: 

 

 

 
Result: 

 

 
 
Decimal approximation: 

 

125.47048717… 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 



 

 

Alternate forms: 

Minimal polynomial: 

 
Series representations: 

 
 

sqrt(920577636)*1/1024+89+8

12 

 

 

 

 

sqrt(920577636)*1/1024+89+8-golden ratio 
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where 89 and 8 are Fibonacci numbers 

Input: 

 

 

 
Result: 

 

Decimal approximation: 

 

125.011870629… 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 

 

Alternate forms: 

 

 

 

Minimal polynomial: 

 

 
Series representations: 

 

 



 

 
 

sqrt(110910300)*1/1024+89+21+Pi+golden ratio

where 21 is a Fibonacci number

Input: 

 
 
Result: 

 

Decimal approximation: 

125.04419296… 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

 

Property: 

 
Alternate forms: 

14 

sqrt(110910300)*1/1024+89+21+Pi+golden ratio 

where 21 is a Fibonacci number 

 

 

sult 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

 

 

 

 

 

 

 

 

 

sult very near to the dilaton mass calculated as a type of Higgs 
GeV 



 

 

 
 
Series representations: 

 
With regard the following number  
coefficients of the '5th order' mock theta function 

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5^(1/4)*sqrt(n)) 

for n = 486 +1/12, we obtain:

Input: 

15 

 

 

 

ith regard the following number  1127472 (see Table 1), from the formula of 
coefficients of the '5th order' mock theta function 𝜓1(q): (A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5^(1/4)*sqrt(n))  

for n = 486 +1/12, we obtain: 

 

 

 

 

 

 

 

rom the formula of 
(q): (A053261 OEIS Sequence) 
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Exact result: 

 

Decimal approximation: 

 

1127478.75672836137950859116784733361750836779507634539 

Property: 

 

Alternate forms: 

 

 

 

 
Series representations: 
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From the following number 561576 (see Table 1), we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt((447-1/3)/15)) / (2*5^(1/4)*sqrt((447-1/3)))+521+11 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

561576.61473… 

 
Property: 

 

Alternate forms: 
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Series representations: 

 

 



 

 
 

19 

 

 

 

 

 

 

 



 
20 

 

 

 

 

 



 

 
 

From the following number 

sqrt(golden ratio) * exp(Pi*sqrt((659+1/2)/15)) / 
(2*5^(1/4)*sqrt((659+1/2)))+64^2*2+64*2^5+233+89*

 
 
 
 
Input: 

 
Exact result: 

 

Decimal approximation: 

18458002.6450140175806036755360808822820952592284276619

Property: 

Alternate forms: 

21 

From the following number 18458000 (see Table 1), we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt((659+1/2)/15)) / 
(2*5^(1/4)*sqrt((659+1/2)))+64^2*2+64*2^5+233+89*2 

 

18458002.6450140175806036755360808822820952592284276619

 

 

 

 

 

 

 

18458002.6450140175806036755360808822820952592284276619 
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Series representations: 

 



 
23 

 

 

 

 

 



 

 

 

We have the following numbers:
the ln of the sum, we obtain:

 

ln(561576 +1127472+18458000)

Input: 

 
Exact result: 

 

Decimal approximation: 

16.818568334… result very near to the black hole entropy 16.8741

Property: 

Alternate forms: 
 

 

 
Alternative representations:

 
24 

We have the following numbers:  561576,   1127472  and  18458000
of the sum, we obtain: 

ln(561576 +1127472+18458000) 

 

 

result very near to the black hole entropy 16.8741

 

sentations: 

 

 

 

 

 

 

18458000. If we perform 

 

 

result very near to the black hole entropy 16.8741 
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Integral representations: 

 

 

 

   

 

 

 

Now, we have that: 

 

 

If 
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For s = 2 and   

 = 12.5664 , we obtain: 
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exp(12.5664/2) 

Input interpretation: 

 
 
Result: 

 
535.5... 

 

From which: 

1/(((exp(12.5664/2)))) 

 
 
Input interpretation: 

 
 
Result: 

 
0.00186742... 

 

1+1/(((exp(12.5664/2)))) 

Input interpretation: 

 
 
Result: 

 
1.001867415293… result practically equal to the following Rogers-Ramanujan 
continued fraction: 

 



28 
 

  
 

 

We have also: 

 

(((exp(12.5664/2))))+13-1/golden ratio 

 

where 13 is a Fibonacci number  

 

Input interpretation: 

 

 
 
Result: 

 
547.881… result practically equal to the rest mass of Eta meson 547.862 

 

And: 

 

Pi*((((((exp(12.5664/2))))+13-1/golden ratio)))+7 

 

where 7 is a Lucas number  

 

Input interpretation: 

 

 
 
 
Result: 

 
1728.22… 
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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 

 

 

1/4((((exp(12.5664/2)))))+5+1/golden ratio 

 

where 5 is a Fibonacci number  

 

Input interpretation: 

 

 
 
 
 
Result: 

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

 

1/4((((exp(12.5664/2)))))-7-golden ratio 

 

where 7 is a Lucas number  

 

Input interpretation: 

 

 
 
Result: 

 
125.257… 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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We have the following black holes entropies: 31.3460, 25.1327  and 18.7328 

 

For 31.3460 for s = 4, we obtain: 

(((exp(31.3460/4))))-13 

where 13 is a Fibonacci number  

Input interpretation: 

 
 
 
 
Result: 

 
2518.33... result practically equal to the rest mass of charmed Sigma baryon 2518.8 

 

For 25.1327 and s = 4, we obtain: 

(((exp(25.1327/4))))+13-1/golden ratio 

where 13 is a Fibonacci number  

Input interpretation: 

 

 
 
Result: 

 
547.868... result equal to the rest mass of Eta meson 547.862 

 

For 18.7328  and  s = 4, we obtain: 

(((exp(18.7328/4))))+13+5-1/golden ratio 

where 13 and 5 are Fibonacci numbers 
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Input interpretation: 

 

 
Result: 

 
125.497... 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 

 

 

From: 

Deformed AdS4-Reissner-Nordstrom black branes and shear viscosity-to 
entropy density ratio 
A. J. Ferreira-Martins and P. Meert - CCNH, Universidade Federal do ABC - 
UFABC, 09210-580, Santo Andr_e, Brazil. 
R. da Rocha - CMCC, Federal University of ABC, 09210-580, Santo André, Brazil. 
 

 

 

For Q = √5 

-5+(3*2^1/3)/((((-7-
27*(sqrt5)^2+3sqrt3*((3+14*(sqrt5)^2+27*(sqrt5)^4))^1/2))))^1/3 

 

Input: 

 
 
Result: 
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Decimal approximation: 

 
2.8266895566… 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

 

1/(3*2^1/3) 3*((((7+27*(sqrt5)^2-
3sqrt3*((3+14*(sqrt5)^2+27*(sqrt5)^4))^1/2))))^1/3 

 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
 
Polar coordinates: 

 
0.383304 

 



33 
 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

From 

 

We obtain, in conclusion: 

-5+(3*2^1/3)/((((-7-
27*(sqrt5)^2+3sqrt3*((3+14*(sqrt5)^2+27*(sqrt5)^4))^1/2))))^1/3 + (1/2 (142 - 6 
sqrt(561)))^(1/3) 

Input: 

 
Result: 

 
 
Decimal approximation: 

 
 
Polar coordinates: 

 
3.03654 

 
Alternate forms: 
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Minimal polynomial: 

 
 

 

 

 

5i+2(((-5 + (71 - 3 sqrt(561))^(1/3) + 3/(-71 + 3 sqrt(561))^(1/3))))^4 

Input: 

 

 
Decimal approximation: 

 
 
Polar coordinates: 

 
172.213 

 
Alternate forms: 
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Minimal polynomial: 
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(((-5 + (71 - 3 sqrt(561))^(1/3) + 3/(-71 + 3 sqrt(561))^(1/3))))^6   

Input: 
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Decimal approximation: 

 
 
Polar coordinates: 

 
753.617 

 
Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 
 
 
 
 
 
Expanded form: 
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40 
 

(620.62510699764+ 478.91762753145i)-(89+8+1/golden ratio)i 

Input interpretation: 

 

 

 

Result: 

 

Polar coordinates: 
 

728.39886289839      

 

 
Alternative representations: 

 

 

 

 

2(620.62510699764+ 478.91762753145i)+(233+13)i 

Input interpretation: 
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Result: 

 
 
Polar coordinates: 

 
1729.1389230122    

 

 

(1/golden ratio)+11i+(620.62510699764012118 + 478.917627531455536558084i) 

Input interpretation: 

 

 

 

Result: 

 

Polar coordinates: 
 

791.17780681000251535  

 

 
Alternative representations: 
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2((((((-5 + (71 - 3 sqrt(561))^(1/3) + 3/(-71 + 3 sqrt(561))^(1/3))))^6))) 

Input: 

 
 
Decimal approximation: 

 
 

 

(1241.250213995280242+ 957.83525506291i)-(521+199+123+76) 

Input interpretation: 
 

 
Result: 

 
 
Polar coordinates: 

 
1010.59070659760 

 

We have obtained the following results  

791.17780681000251535,  1729.1389230122,   728.39886289839,     172.213  and 

 

1010.59070659760. They are very near to the Ramanujan’s taxicab numbers 



43 
 

 

 

Now, 

 

 

Q = √5 

 

   -[(7+27*5-3*(((sqrt((9+42*5+81*(sqrt5)^4))))))]^1/3 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
 
Polar coordinates: 

 
0.482933 

 
Alternate forms: 
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Minimal polynomial: 

 
 

1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-5)) 

Input interpretation: 

 

Result: 

 

0.0487101… 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 
We note that: 

34 * 1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-5)) 

where 34 is a Fibonacci number  

Input interpretation: 
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Result: 

 
1.656142496… result very near to the 14th root of the following Ramanujan’s class 

invariant 𝑄 = 𝐺 /𝐺 /  = 1164,2696  i.e. 1,65578... 

 

 

 
Alternative representations: 

 

 

 

Series representations: 
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Integral representations: 

 

 

 

 

 

Now, we have that: 

(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-
5))])))^golden ratio + 7 

where 7 is a Lucas number  

Input interpretation: 

 

 

Result: 

 

139.885… result practically equal to the rest mass of  Pion meson 139.57 MeV 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 
 

(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-
5))])))^golden ratio -7 

 

where 7 is a Lucas number  
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Input interpretation: 

 

 

Result: 

 

125.885… 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 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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13*(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-
5))])))^golden ratio+1/2 

where 13 is a Fibonacci number  

Input interpretation: 

 

 

Result: 

 

1728.01 

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 
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Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 
 

(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-5)/(3-
5))])))^golden ratio +29+11-1/golden ratio 

where 29 and 11 are Lucas numbers  

Input interpretation: 
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Result: 

 

172.2674104158390…  

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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golden ratio(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-
5)/(3-5))])))^3+64*4+2 

where 2 is a Lucas/Fibonacci number 

Input interpretation: 

 

 

 
Result: 

 

14258.1048….  

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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golden ratio(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-
5)/(3-5))])))^3+64*4-21-2-64*2^5-64*2^4 

where 21 is a Fibonacci number 

Input interpretation: 

 

 

Result: 

 

11161.1…  

 

 
Alternative representations: 

 



63 
 

 

 

 
Series representations: 

 



64 
 

 

 

 
Integral representations: 
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golden ratio(((1/[1/(4Pi)*(((6/(2-((2^(7/3)/0.482933))+2^(2/3)*0.482933))))^2 * ((3-
5)/(3-5))])))^3+64*(8-2^5-2^4)+29-1/golden ratio 

where 29 is a Lucas number 

Input interpretation: 

 

 

Result: 

 

11468.4867…  
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Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 
 

We have obtained the following results very near to the Ramanujan taxicab numbers: 

11468.4867…,   11161.1…,   14258.1048….,   172.2674104158390…  
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Now, we have that: 

 

For L = 1,  Q = √5  and 

 

 

 

    

 

((9+42*(sqrt5)^2+81*(sqrt5)^4))^1/2 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
47.3708771293.... = α 

 

-7-27*(sqrt5)^2+3*(47.3708771293) 

Input interpretation: 

 
 
Result: 

 
0.1126313879 = ӡ 
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-2^(7/3)+2*(0.1126313879)^(1/3)+2*(0.1126313879)^(2/3) 

Input interpretation: 

 
 
 
 
Result: 

 
-3.6073714020.... = ζ  

 

-3.6073714020+6*(0.1126313879)^(1/3) 

Input interpretation: 

 
 
Result: 

 
-0.7097760991.... = ζ1  

 

We have: 

47.3708771293.... = α     0.1126313879 = ӡ     -3.6073714020.... = ζ  

-0.7097760991.... = ζ1    L = 1    Q = √5 

 

 

 
 

=  
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=  

 

 

=  

 
 

=  

 

 

=  

 

8748*(0.006126400015) * [(((-3.6073714020+5(((-
2^(7/3)+10*0.4829325505+2*0.2332238483))))))]^2 

Input interpretation: 

 
 
Result: 

 
290.187977... 

 

 

Pi*169.34151158*0.50378211[(28-12*47.3708771293+2^(10/3)*0.1126313879-
7*(2*0.1126313879^2)^(1/3)+3*2^(1/3)*47.3708771293*0.2332238483+27*5((4-
(2*0.1126313879^2)^(1/3)))] 

Input interpretation: 
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Result: 

 

192.38617… 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 

 

 

 

 
(290.187977) * 1/((((Pi*169.34151158*0.50378211[(28-
12*47.3708771293+2^(10/3)*0.1126313879-
7*(2*0.1126313879^2)^(1/3)+3*2^(1/3)*47.3708771293*0.2332238483+27*5((4-
(2*0.1126313879^2)^(1/3)))]))))) 
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Input interpretation: 

 

 
Result: 

 

1.5083619… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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Note that, from the following Ramanujan mock theta function: 

0.449329+0.449329^4(1+0.449329)+0.449329^9(1+0.449329)(1+0.449329^2) 
 

 
 

 
𝝓(𝒒) = 0.50970737445... 
 

we obtain:  1+0.50970737445 = 1.50970737445 ≈ 1.5083619… 

 

 

We have that: 

(1.508361946751986)^12-1/golden ratio 

Input interpretation: 

 

 

Result: 

 

138.078883437051… 

 
 
 
 
Alternative representations: 
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And: 

(1.508361946751986)^12-3-1/golden ratio 

where 3 is a Lucas/Fibonacci number  

 
 
Input interpretation: 

 

 

Result: 

 

135.078883437051… 

 
Alternative representations: 
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(1.508361946751986)^12+34-1/golden ratio 

where 34 is a Fibonacci number  

Input interpretation: 

 

 

 
Result: 

 

172.078883437051…. 

 
Alternative representations: 

 

 

 

 

 

Now, we take the following Ramanujan expression: 

 

 

We can to obtain the following new mathematical expressions: 
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135.078883437051^3 + 138.078883437051^3 > 172.078883437051^3 – 1 

Input interpretation: 
 

 
Result: 

 
Difference: 

 
1820.5435789 

 

Indeed: 

135.078883437051^3 + 138.078883437051^3 
 
Input interpretation: 

 
 
Result: 

 
 
Decimal form: 

 
5097271.81773472… 

 

 

172.078883437051^3 – 1 

Input interpretation: 
 

 
Result: 

 
 
Decimal form: 
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5095451.274155876… 

 

135.078883437051^3 + 138.078883437051^3 - (172.078883437051^3 – 1) 

Input interpretation: 
 

 
Result: 

 
1820.54357885... 

 

 

And: 

((135.078883437051^3 + 138.078883437051^3 - (172.078883437051^3 – 1)))+47-3 

where 47 and 3 are Lucas numbers  

Input interpretation: 
 

Result: 

 
1864.543578.... result practically equal to the rest mass of D meson 1864.84 
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Appendix  

 

From: 
Three-dimensional AdS gravity and extremal CFTs at c = 8m 
Spyros D. Avramis, Alex Kehagiasb and Constantina Mattheopoulou 
Received: September 7, 2007 -Accepted: October 28, 2007 - Published: November 9, 2007 
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