
1 
 

On various Ramanujan equations (mock theta functions and taxicab numbers) 
linked to some sectors of Supersymmetric String Theory applied to the Black 
Hole Physics: Further new possible mathematical connections VIII. 

 

 

 

 

 

 

                                Michele Nardelli1, Antonio Nardelli 

 

 

 

 

                                                    Abstract 

In this research thesis, we have analyzed and deepened further Ramanujan 
expressions (mock theta functions and taxicab numbers)  applied to some sectors of 
Supersymmetric String Theory concerning the Black Hole Physics. 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. 

 

 

From: 

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

 

We have already analyzed  1127472   561576   18458000  and last row from  
16193130552  to  110910300. Now, let's analyze other numbers. We have:   

 

632078672  and 392427528        

 

We have that: 

ln(632078672) 

Input: 
 

 

Decimal approximation: 

 

20.264524425… 

Property: 
 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Integral representations: 

 

 

 
 

 And: 

ln(392427528) 

Input: 
 

 

Decimal approximation: 

 

19.7878624361… 

Property: 
 

Alternate forms: 
 

 

 
Alternative representations: 
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Integral representations: 

 

 

 

 
 

ln(632078672+392427528) 

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

20.747476577… result near to the black hole entropy 20.5520 

Property: 
 

Alternate forms: 
 

 

 
Alternative representations: 
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Integral representations: 

 

 

 

 

2Pi*ln(632078672+392427528)+4+1/golden ratio 

where 4 is a Lucas number  

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

134.97827398… ≈ 135 (Ramanujan taxicab number) 

 
Alternate forms: 

 

 

 

 



9 
 

Alternative representations: 

 

 

 

 
 
 
 
 
Series representations: 

 

 

 

 
Integral representations: 
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2Pi*ln(632078672+392427528)+7+1/golden ratio 

where 7 is a Lucas number  

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

137.97827398… ≈ 138 (Ramanujan taxicab number) 

 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

2Pi*ln(632078672+392427528)+34+5+golden ratio^2 

where 34 and 5 are Fibonacci numbers  

Input: 
 

 

 

Exact result: 
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Decimal approximation: 

 

171.97827398… ≈ 172 (Ramanujan taxicab number) 

 

 
Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

From the following Ramanujan taxicab numbers 

 

 

 

we obtain: 

2Pi*ln(632078672+392427528)+4+1/golden ratio 

2Pi*ln(632078672+392427528)+7+1/golden ratio 

2Pi*ln(632078672+392427528)+34+5+golden ratio^2 

 

(((2Pi*ln(632078672+392427528)+4+1/golden 
ratio)))^3+(((2Pi*ln(632078672+392427528)+7+1/golden ratio)))^3 

Input: 
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Decimal approximation: 

 

Decimal form: 
 

5086018.265 

 

 

Alternate forms: 

 

 

 

 
 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

We note that, 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 = 577-0.6 , we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt((577-0.6)/15)) / (2*5^(1/4)*sqrt((577-0.6))) + (7+29-
3+521+3571) 

where 7, 29, 3, 521 and 3571 are Lucas numbers 
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Input: 

 

 

Result: 

 

5086018.2… 

 
 
 
 
Series representations: 

 



 

 

18 
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(((2Pi*ln(632078672+392427528)+34+5+golden ratio^2)))^3 

Input: 
 

 

 

Exact result: 
 

Decimal approximation: 

 

Decimal form: 
 

5086520.0158         

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

We have: 

 

((((((2Pi*ln(632078672+392427528)+34+5+golden ratio^2)))^3)))-
((((((2Pi*ln(632078672+392427528)+4+1/golden 
ratio)))^3+(((2Pi*ln(632078672+392427528)+7+1/golden ratio)))^3))) 

Input: 

 

 

 

 



21 
 

Exact result: 

 

 
Decimal approximation: 

 

501.750364… 

Alternate forms: 

 

 

 

Alternative representations: 
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Series representations: 
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((((((2Pi*ln(632078672+392427528)+34+5+golden ratio^2)))^3)))-
((((((2Pi*ln(632078672+392427528)+4+1/golden 
ratio)))^3+(((2Pi*ln(632078672+392427528)+7+1/golden ratio)))^3)))-4 

Input: 

 

 

 

 
Exact result: 
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Decimal approximation: 

 

497.750364… result practically equal to the rest mass of Kaon meson 497.614 

Alternate forms: 

 

 

 

 
 
 
Alternative representations: 
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Series representations: 
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1+1/(((((((((2Pi*ln(632078672+392427528)+34+5+golden ratio^2)))^3)))-
((((((2Pi*ln(632078672+392427528)+4+1/golden 
ratio)))^3+(((2Pi*ln(632078672+392427528)+7+1/golden ratio)))^3)))))) 

Input: 

 

 

 

Exact result: 
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Decimal approximation: 

 

1.0019930229… result very near to the following Rogers-Ramanujan continued 
fractions: 

 

 

Alternate forms: 
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Alternative representations: 
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Series representations: 

 

 



30 
 

 

 
Integral representations: 
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1/(((1+1/(((((((((2Pi*ln(632078672+392427528)+34+5+golden ratio^2)))^3)))-
((((((2Pi*ln(632078672+392427528)+4+1/golden 
ratio)))^3+(((2Pi*ln(632078672+392427528)+7+1/golden ratio)))^3)))))))))^1/3 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

0.99933654… result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
  

 
 
 

and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  
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Alternate forms: 

 

 



33 
 

 

 

 

 



34 
 

Alternative representations: 
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Series representations: 
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Integral representations: 

 



37 
 

 

 
 

Now, we obtain: 

47log base 0.99933654 ((1/(1 + 1/(-(1/2 (7 + sqrt(5)) + 2 π log(1024506200))^3 - (1/2 
(13 + sqrt(5)) + 2 π log(1024506200))^3 + (1/2 (81 + sqrt(5)) + 2 π 
log(1024506200))^3))))-2+1/golden ratio 

where 47 is a Lucas number  

Input interpretation: 

 

 

 

 

Result: 

 

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

 

 



40 
 

 



 

 
 

41 
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Integral representations: 

 

 

 
 

47log base 0.99933654 ((1/(1 + 1/(-(1/2 (7 + sqrt(5)) + 2 π log(1024506200))^3 - (1/2 
(13 + sqrt(5)) + 2 π log(1024506200))^3 + (1/2 (81 + sqrt(5)) + 2 π 
log(1024506200))^3))))-18+golden ratio^2 

where 18 is a Lucas number  
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Input interpretation: 

 

 

 

 

Result: 

 

125.618… 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: 

 

 



45 
 

 



 

 
 
 

46 
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Integral representations: 

 

 

 
Now, we have:  

16491600  and 8533821 

ln(16491600+8533821) 

Input: 
 

 

Exact result: 
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Decimal approximation: 

 

17.035402706…  

Property: 
 

Alternate form: 
 

 
Alternative representations: 

 

 

 

 
Integral representations: 

 

 

 

Note that: 

ln(16491600+8533821)-1/6 

Input: 

 

 

Exact result: 
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Decimal approximation: 

 

16.86873603… result practically equal to the black hole entropy 16.8741 and very 
near to the mass of the hypothetical light particle, the boson mX = 16.84 MeV 

 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

8*ln(16491600+8533821)-(2*1/golden ratio) 

where 8 and 2 are Fibonacci numbers  

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

135.0471536… ≈ 135 (Ramanujan taxicab number) 

 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

Integral representations: 

 

 

 

 

8*ln(16491600+8533821)-(2/golden ratio)+3 

where 3 is a Lucas/Fibonacci number  
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Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

138.0471536… ≈ 138 (Ramanujan taxicab number) 

 

Property: 

 

Alternate forms: 

 

 

 

 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 

 

8*ln(16491600+8533821)+34+e-1 

where 34 is a Fibonacci number  

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

172.00150347… ≈ 172 (Ramanujan taxicab number) 
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Alternate forms: 
 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

Integral representations: 
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(((8*ln(16491600+8533821)-(2*1/golden ratio))))^3+(((8*ln(16491600+8533821)-
(2/golden ratio)+3)))^3 

Input: 

 

 

 

Exact result: 

 

Decimal approximation: 

 

Decimal form: 
 

5093720.9318479… 

Property: 

 

Alternate forms: 

 

 

 

Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

 (((8*ln(16491600+8533821)+34+e-1)))^3 

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

5088581.437851… 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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(((8*ln(16491600+8533821)-(2*1/golden ratio))))^3+(((8*ln(16491600+8533821)-
(2/golden ratio)+3)))^3 - (((8*ln(16491600+8533821)+34+e-1)))^3 

 
Input: 

 

 

 

 
Exact result: 

 

Decimal approximation: 

 

5139.4939962… 

 
 
 
Alternate forms: 

 

 

 

 
 
 
 



60 
 

Alternative representations: 

 

 

 

 
 
 
Series representations: 
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(((8*ln(16491600+8533821)-(2*1/golden ratio))))^3+(((8*ln(16491600+8533821)-
(2/golden ratio)+3)))^3 - (((8*ln(16491600+8533821)+34+e-1)))^3+144-5+1/golden 
ratio 

where 144 and 5 are Fibonacci numbers  

Input: 

 



62 
 

 

 

Exact result: 

 

Decimal approximation: 

 

5279.11203019… result practically equal to the rest mass of B meson 5279.15  

 
Alternate forms: 

 

 

 

 
Alternative representations: 

 



63 
 

 

 

 
Series representations: 

 



64 
 

 

 

 

 

Now, we have: 

50064 and 25353 

ln(50064+25353) 

Input: 
 

 



65 
 

Exact result: 
 

Decimal approximation: 

 

11.23078799… 

Property: 
 

Alternate form: 
 

 
Alternative representations: 

 

 

 

 
Integral representations: 

 

 

 

Note that: 

ln(50064+25353)+1/golden ratio 

Input: 
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Exact result: 

 

Decimal approximation: 

 

11.84882198… result practically equal to the black hole entropy 11.8477 

Property: 

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

13*ln(50064+25353)-11 

where 13 is a Fibonacci number and 11 is a Lucas number  

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

135.000243906… ≈ 135 (Ramanujan taxicab number) 

 

Property: 
 

Alternate forms: 
 

 

 
 



68 
 

Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 

 

 

 

13*ln(50064+25353)-11+3 

where 3 is a Lucas/Fibonacci number  

Input: 
 

 

Exact result: 
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Decimal approximation: 

 

138.000243906… ≈ 138 (Ramanujan taxicab number) 

 

Property: 
 

Alternate forms: 
 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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13*ln(50064+25353)+21+5 

where 21 and 5 are Fibonacci numbers  

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

172.000243906… ≈ 172 (Ramanujan taxicab number) 

 

Property: 
 

Alternate forms: 
 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 

 

 

 
 

((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-11+3))^3 

Input: 
 

 

Exact result: 
 

Decimal approximation: 

 

Decimal form: 
 

5088474.270453… 

Property: 
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Alternate forms: 
 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

We note that, 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 = 577-0.6, we obtain: 

sqrt(golden ratio) * exp(Pi*sqrt((577-0.6)/15)) / (2*5^(1/4)*sqrt((577-0.6))) + 
(7+76+199+521+5778) 

where 7, 76, 199, 521 and 5778 are Lucas numbers 

 

 
 
 
 



74 
 

Input: 

 

 

Result: 

 

5088474.2…. 

Series representations: 

 

 

 



 

 

 
((13*ln(50064+25353)+21+5))^3

Input: 

Exact result: 
 

Decimal approximation: 

Decimal form: 

5088468.6471812… 

Property: 

75 

((13*ln(50064+25353)+21+5))^3-1 
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Alternate forms: 
 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representations: 
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((((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-11+3))^3)) - 
((((13*ln(50064+25353)+21+5))^3-1)) 

Input: 

 

 

Exact result: 
 

Decimal approximation: 

 

5.6232722243… 

Property: 

 

Alternate forms: 
 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

From which:  
 

1/10^27((((1+1/((((((((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-
11+3))^3)) - ((((13*ln(50064+25353)+21+5))^3-1))))))^1/4+(21+2)/10^3)))) 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1.6723857…*10-27 result practically to the proton mass 

Property: 
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Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 

 



82 
 

 

 



83 
 

 
 

3((((((((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-11+3))^3)) - 
((((13*ln(50064+25353)+21+5))^3-1)))))) 

Input: 

 

 

 
Exact result: 

 

Decimal approximation: 

 

16.8698166… result practically equal to the black hole entropy 16.8741 and very 
near to the mass of the hypothetical light particle, the boson mX = 16.84 MeV 

 

Property: 

 

Alternate forms: 
 

 

 

 
Alternative representations: 
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Series representations: 

 

 



85 
 

 

 
Integral representations: 

 

 

 
 

Summing, we obtain: 

((((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-11+3))^3)) + 
((((13*ln(50064+25353)+21+5))^3-1)) 

Input: 
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Exact result: 
 

Decimal approximation: 

 

1.0176942917…*107 

Property: 

 

Alternate forms: 
 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 



88 
 

Integral representations: 

 

 

 
 

(((((((13*ln(50064+25353)-11))^3+((13*ln(50064+25353)-11+3))^3)) + 
((((13*ln(50064+25353)+21+5))^3-1)))))^1/2-89-5 

where 89 and 5 are Fibonacci numbers  

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

3096.132116… result practically equal to the rest mass of J/Psi meson 3096.916 

Property: 

 

Alternate forms: 

 

 



89 
 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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