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                                                    Abstract 

In this research thesis, we have described and deepened further Ramanujan 
equations (Hardy-Ramanujan number, taxicab numbers, etc) linked to some 
parameters of Standard Model Particles and String Theory. We have therefore 
obtained further possible mathematical connections. 
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https://plus.maths.org/content/ramanujan 

 

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: 

Integrable Scalar Cosmologies I. Foundations and links with String Theory 
P. Fre , A. Sagnotti  and A.S. Sorin - arXiv:1307.1910v3 [hep-th] 16 Oct 2013 

 

 

 

 

From the following Rogers-Ramanujan continued fraction: 
  

 
 
We put for φ > 0  φ = 0.9991104684, and from 

 

 

we have: a = 135, b = 138, c = 172,   λ = 1, ξ = 9,  η = 10, �̇� = 12, �̇� = 1 

Thence, from the (5.14), we obtain: 
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φ = 0.9991104684 

 

[135* cosh^3((2*0.9991104684)/5) + 138* sinh^2((2*0.9991104684)/5) 
cosh((2*0.9991104684)/5) + 172* sinh^3((2*0.9991104684)/5)] 

Input interpretation: 

 

 

 

Result: 

 

207.5055085… 

 
Alternative representations: 
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Series representations: 
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For: a = 135, b = 138, c = 172,   λ = 1, ξ = 9,  η = 10, �̇� = 12, �̇� = 1, we obtain: 

 

1+(2*12)/(sqrt3)-(4*12^2*10^3)/(25sqrt3)+(((4/25(10^3+(sqrt3)*9*10^2)*12))) 

Input interpretation: 

 
 
Result: 

 
 
Decimal approximation: 

 
-8374.31… 

 

Alternate form: 

 
 

 

4/25(((-2sqrt3*9^2*10+(10^3)/(sqrt3)-2*9*10^2))) 

Input interpretation: 

 
 
Result: 

 
 
Decimal approximation: 

 
-644.57152625… 
 
Alternate forms: 
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4/(25)^2*(((((4*9^3*10^3)/(sqrt3)-(2*9*10^5)/(sqrt3)-9^2*10^4+(5*10^6)/9)))) 

Input interpretation: 

 
 
Result: 

 
 
Decimal approximation: 

 
2495.2221182155… 
 
Alternate forms: 

 

 

 
 

From the algebraic sum of the three results, we obtain: 

(-8374.3100001894-644.5715262515128+2495.222118215538) 

Input interpretation: 
 

 
Result: 

 
-6523.6594082253748 

Note that: 

-(((-8374.3100001894-644.5715262515128+2495.222118215538)+248)) 
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We remember that the exceptional Lie group E8 has dimension 248. 

Input interpretation: 
 

 
Result: 

 
6275.6594..... result practically equal to the rest mass of Charmed B meson 6275.6 

 

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 = 232, and adding 34 and 7 that are Fibonacci and Lucas number respectively, 
we obtain: 

(((sqrt(golden ratio) * exp(Pi*sqrt(232/15)) / (2*5^(1/4)*sqrt(232))))) + 34 +7 

Input: 

 

 

Exact result: 

 

 
Decimal approximation: 

 

6523.662817434… 

Property: 

 

Alternate forms: 
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Series representations: 
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Now, we have that: 

 

For: a = 135, b = 138, c = 172,   λ = 1, ξ = 9,  η = 10, �̇� = 12, �̇� = 1, we obtain: 

 

[1-3/2*12^2+9/25(9/2*9^(4/3)+3*9^(-2/3)*10^2)]-81/25*10*9^(1/3)*12 

Input: 
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Result: 

 
Decimal approximation: 

 
-968.44796238… 

 

Alternate forms: 

 

 

 
 
Minimal polynomial: 

 
 

 

 

 

λ = 1, ξ = 9,  η = 10, �̇� = 12, �̇� = 1, 

(((1-2*12^2+36/25*9^(-2/3)*10^2)))-216/25*10*9^(1/3)*12-
(5832/625)*10^2*9^(2/3) 

Input: 

 
Result: 

 
Decimal approximation: 

 
-6447.725323… 

 

Alternate forms: 
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Minimal polynomial: 

 
 

 

 

 

λ = 1, ξ = 9,  η = 10, �̇� = 12, �̇� = 1, 

(((1-3*12^2-54/25(3*9^(4/3)-9^(-2/3)*10^2))))-(648/25)*10*9^(1/3)*12-
(9/25)^2*648*10^2*9^(2/3)-(9/25)^3*648*10^4 

Input interpretation: 

 
Result: 

 
Decimal approximation: 

 
-345639.54301424… 

 

Alternate forms: 
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From the algebraic sum of the three results, we obtain: 

(-968.4479623858607-6447.7253237071304-345639.5430142495) 

 
Input interpretation: 

 
 
Result: 

 
-353055.7163003424911 

 

(-(-968.4479623858607-6447.7253237071304-345639.5430142495))^1/2 – 47 

Input interpretation: 

 
 
Result: 

 
547.1849175974955...result practically equal to the rest mass of Eta meson 547.862 

 

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 = 421 and adding the algebraic sum of 7, 47, 322 and 2207, that are Lucas 
numbers, we obtain: 

((sqrt(golden ratio) * exp(Pi*sqrt(421/15)) / (2*5^(1/4)*sqrt(421)))) +(2207+322-
47+7) 

Input: 
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Exact result: 

 

 
 
Decimal approximation: 

 

353055.960083602… 

 

Property: 

 

Alternate forms: 

 

 

 

 
Series representations: 

 



16 
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From: 

Integrable Scalar Cosmologies II. Can they fit into Gauged Extended 
Supergavity or be encoded in N=1 superpotentials?  
P. Fre, A.S. Sorin  and M. Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013 
 

Now, we have that: 

 

 

 

φ = 4 , λ = 0.9991104, a = 9,  b = 10  and  c = 12, we obtain: 

 

 



18 
 

0.9991104/4 [(9+10) cosh(24/5) + (3*9-10) cosh (8/5)]  + 0.9991104/4 [(9+10) 
sinh(24/5) - (3*9-10) sinh (8/5)] 

Input interpretation: 

 

 

 

Result: 

 

577.5183… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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φ = 4 , λ = 0.9991104, a = 9,  b = 10  and  c = 12, we obtain: 

 

0.9991104/8 [(3*9+3*10-12+4(9-10) cosh(8/3) + (9+10+12) cosh (16/3)] 

Input interpretation: 

 

 

 
Result: 

 

402.9692… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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From the following Rogers-Ramanujan continued fraction: 
  

 
 
We put for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, an obtain: 

    

0.9991104/16[(1-1/(3sqrt3))*e^(-24/5)+(7+1/(sqrt3))*e^(-8/5)+(7-
1/(sqrt3))*e^(8/5)+(1+1/(3sqrt3))*e^(24/5)]     

Input interpretation: 

 

 
Result: 

 

11.13029… 
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We put for φ > 0  φ = 4 and  for λ > 0  λ = 0.9991104, an obtain: 

0.9991104/16[(2-18(sqrt3))*e^(-24/5)+(6+30(sqrt3))*e^(-8/5)+(6-
30(sqrt3))*e^(8/5)+(2+18(sqrt3))*e^(24/5)]     

Input interpretation: 

 

Result: 

 

238.235… 

 
The sum of all results is: 

(577.5183+402.9692+11.13029+238.235) 

Input interpretation: 
 

 
Result: 

 
1229.85279 

 

And: 

(577.5183+402.9692+11.13029+238.235) + sqrt5 

Input interpretation: 

 
 
Result: 

 
1232.089….result practically equal to the rest mass of Delta baryon 1232 
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(577.5183+402.9692+11.13029+238.235)^1/14-(47-3)*1/10^3 

Input interpretation: 

 
 
Result: 

 
1.618278528…. result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 

 

From: 

 

For γ = -7/6 , a = 9, b = 10 and 𝜙 = 1, we obtain: 

9 exp(2sqrt3 *(-7/6)) + 10 exp (sqrt3(-7/6+1)) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

7.650703203… 

Alternate form: 

 

 
Series representations: 
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From which: 

(((9 exp(2sqrt3 *(-7/6)) + 10 exp (sqrt3(-7/6+1)))))^3 + 47 + Pi 

Input: 

 

Exact result: 

 

Decimal approximation: 
 

 

497.962188….result very near to the rest mass of Kaon meson 497.614 

Alternate forms: 
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Series representations: 
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From: 

Integrable Scalar Cosmologies II. Can they fit into Gauged Extended 
Supergavity or be encoded in N=1 superpotentials? - P. Fre, A.S. Sorin and M. 
Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013 
 
 

Now, we have that: 
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We have that: 
 

 

125*e^((12*0.25*x)/5) / ((12*0.25^5)) = y 

Input: 

 
Result: 
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Implicit plot: 

 
Alternate form assuming x and y are real: 

 
Real solution: 

 
Solution: 

 
Partial derivatives: 

 

 
 
Implicit derivatives: 

 

 
 
Limit: 

 
 

For  

 

we obtain: 

125*e^((12*0.25*x)/5) / ((12*0.25^5)) = 10666.7*2.71828^(0.6x) 

Input interpretation: 

 

 
Result: 
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Plot: 

 

Alternate forms: 
 

 

Alternate form assuming x is positive: 
 

Alternate form assuming x is real: 
 

 
Real solution: 

 

7.74296 

 

For t = 7.74296  and  ν = 1/4 = 0.25, from (5.62), we obtain: 
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((5^(2/3)*e^((-2*7.74296*0.25)/5)*(-1+e^((6*7.74296*0.25)/5)))) / (((0.25)^(4/3))) 

Input interpretation: 

 

 
Result: 

 

78.7921… 

 
Alternative representation: 

 

 
Series representations: 
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(((25(-1+ e^((6*7.74296*0.25)/5))^2))) / (0.25^4) 

Input interpretation: 

 
 
Result: 

 
5.44297...*105      

 

 

ln(1/(5(-1+ e^((6*7.74296*0.25)/5))))+2 ln (0.25) 

Input interpretation: 

 

 

Result: 

 

-6.60178    

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representation: 
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From the results: -6.60178,    5.44297...*105   and    78.7921 

We obtain: 

-(((5.44297e+5 / 78.7921 * 1/(-6.60178)))) 

Input interpretation: 

 
 
Result: 

 
1046.3867153733... 

From which: 

-(((5.44297e+5 / 78.7921 * 1/(-6.60178)))) – 27 

Input interpretation: 

 
 
Result: 

 
1019.386715.... result practically equal to the rest mass of Phi meson 1019.461 

With regard the number 27, we have that: 

From Wikipedia: 

“The fundamental group of the complex form, compact real form, or any algebraic 
version of E6 is the cyclic group Z/3Z, and its outer automorphism group is the cyclic 
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis 
is given by the 27 lines on a cubic surface. The dual representation, which is 
inequivalent, is also 27-dimensional. In particle physics, E6 plays a role in 
some grand unified theories”. 
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And: 

((-(((5.44297e+5 / 78.7921 * 1/(-6.60178))))))^1/14 

Input interpretation: 

 
 
Result: 

 

1.643207.... ≈ ζ(2) = = 1.644934… 

 

From the sum, we obtain: 

(((5.44297e+5 +78.7921-6.60178)))) 

Input interpretation: 
 

 
Result: 

 
544369.19032 

 

From which, we obtain: 

(((5.44297e+5 +78.7921-6.60178)))^1/2 

Input interpretation: 

 
 
Result: 

 
737.814... 

(((5.44297e+5 +78.7921-6.60178)))^1/2 - Pi^2 

Input interpretation: 
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Result: 

 
727.944... ≈ 728 (Ramanujan taxicab number) 

 

 

10^3+(((((5.44297e+5 +78.7921-6.60178)))^1/2 - Pi^2))+1 

Input interpretation: 

 
 
Result: 

 
1728.944... ≈ 1729 

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  (taxicab number) 
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Now, we have that: 

 

 

 

 

ω = √3 

-sqrt3+(sqrt(3-2*(sqrt3)^2)) 

Input: 

 
Result: 

 
Decimal approximation: 

 
 
Polar coordinates: 

 
2.44949 = λ 

 
Alternate forms: 
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For λ = 2.44949 ,  τ = 5 ,   θ = π ,  𝜓 = π/6 , we obtain: 

 

 
 

(((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))^2 – 2.44949^2 
cos^2(Pi-5*sqrt3) sin^2(Pi/6))))^1/3 

Input interpretation: 

 

 
 

 
Result: 

 
558.096... 

 

From which: 

(((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))^2 – 2.44949^2 
cos^2(Pi-5*sqrt3) sin^2(Pi/6))))^1/3 – 11 

Input interpretation: 

 

 

 

Result: 

 

547.096…. result very near to the rest mass of Eta meson 547.862 
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Addition formulas: 

 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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Multiple-argument formulas: 
 

 

 

 

 

 

 

1+1/(((((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))^2 – 2.44949^2 
cos^2(Pi-5*sqrt3) sin^2(Pi/6))))^1/3))) 

Input interpretation: 
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Result: 

 

1.00179181…. result very near to the following Rogers-Ramanujan continued 
fraction: 

 

 
 
Addition formulas: 
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Alternative representations: 
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Series representations: 
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Multiple-argument formulas: 
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For:  τ = 5 ,   θ = π ,  𝜓 = π/6 , we obtain: 

 

1/(sqrt3) ln [(((cos (Pi/6) cosh(5*sqrt3) – cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3))))] 

Input: 

 

 

 



49 
 

 

Exact result: 

 

Decimal approximation: 

 

-0.00007741323026…. 

Alternate forms: 

 

 

 

 
 
 
 
 
Addition formulas: 
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Alternative representations: 
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Series representations: 

 

 

 

sqrt[-1/((((1/(sqrt3) ln [(((cos (Pi/6) cosh(5*sqrt3) – cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3))))]))))]+11+0.61803 

Input: 
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Result: 

 

125.27404…. 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 

 
Addition formulas: 
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Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

 

sqrt[-1/((((1/(sqrt3) ln [(((cos (Pi/6) cosh(5*sqrt3) – cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3))))]))))]+21+5 

Input: 
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Exact result: 

 

 
Decimal approximation: 

 

139.65600984…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Alternate forms: 

 

 

 

Addition formulas: 
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Alternative representations: 

 



58 
 

 

 

 
Series representations: 
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sqrt[-1/((((1/(sqrt3) ln [(((cos (Pi/6) cosh(5*sqrt3) – cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh 
(5*sqrt3))))]))))]+24-0.61803 

Input: 

 

 

 

 

 
Result: 

 

137.03798….  

This result is very near to the inverse of fine-structure constant 137,035 

 
Addition formulas: 
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Alternative representations: 
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Series representations: 
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Integral representations: 
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Now, we have that: 

 

 

For h1, h2 and h3 = 1 and λ = 2, we obtain: 

((1/64 * e^(-7)))*4 – ((1/32 * e^(-3)))*4+ ((1/64 * e))*4 + ((1/32 * e^(-1)))*4 – 
((1/192 * e^(-3)))*4 – ((1/32 * e^(-3)))*4 + ((1/32*e^(-1)))*4 – ((1/192 * e))*4 

Input: 

 

 
Result: 

 

Decimal approximation: 

 

0.1918045980852… 

 

Property: 

 

Alternate form: 

 

 
Alternative representation: 
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Series representations: 
 

 

 

 

From which: 

sqrt((((1/2*1/(((((1/64 * e^(-7)))*4 – ((1/32 * e^(-3)))*4+ ((1/64 * e))*4 + ((1/32 * 
e^(-1)))*4 – ((1/192 * e^(-3)))*4 – ((1/32 * e^(-3)))*4 + ((1/32*e^(-1)))*4 – ((1/192 * 
e))*4))))))) 

Input: 

 

Exact result: 

 

Decimal approximation: 
 

 

1.614564856167…. result that is near to the value of the golden ratio 
1,618033988749... 
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Property: 

 

Alternate form: 

 

 
All 2nd roots of 1/(2 (1/(16 e^7) - 13/(48 e^3) + 1/(4 e) + e/24)): 
 

 

 

 
Series representations: 
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1 / sqrt((((1/2*1/(((((1/64 * e^(-7)))*4 – ((1/32 * e^(-3)))*4+ ((1/64 * e))*4 + ((1/32 * 
e^(-1)))*4 – ((1/192 * e^(-3)))*4 – ((1/32 * e^(-3)))*4 + ((1/32*e^(-1)))*4 – ((1/192 * 
e))*4))))))) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

0.61936192663935…. result very near to the conjugate of the golden ratio 

Property: 

 

Alternate form: 
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Series representations: 

 

 

 

 

 
We have that: 

 

We note that: 

(((1/24(-73+sqrt6484)1-1+1,1+1,-1/24(73+sqrt6481)1-1+1)))   

Input: 

 

Result: 
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Alternate forms: 
 

 

 

Decimal approximation: 
 

 
Total: 
 

 

Vector length: 
 

 

Normalized vector: 
 

 

Spherical coordinates (radial, polar, azimuthal): 
 

 

6.70876 
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(1729+812-138+9)/10^4(((1/24(-73+sqrt6484)1-1+1,1+1,-1/24(73+sqrt6481)1-1+1)))   

Input: 

 
 
Result: 

 
 
Alternate forms: 

 

 

 
 
Decimal approximation: 

 
 
Total: 

 
 
Vector length: 
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Normalized vector: 

 
 
Spherical coordinates (radial, polar, azimuthal): 

 
1.61815 result that is a very good approximation to the value of the golden ratio 
1,618033988749... 
 

 

   ; 93 + 103 = 1729 
 

   

 

  

 

Now, we have: 
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for ω = √3: 

5/32-1/64*e^(-3sqrt3)-(e^(3sqrt3))/64+1/32*e^(-3)+1/32*e^3+1/64*e^(-3sqrt3-
3)+1/64*e^(3sqrt3-3)+1/64*e^(3-3sqrt3)+1/64*e^(3sqrt3+3) 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

54.7774880328… 

Alternate forms: 

 

 

 

 

 
Series representations: 
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1/34*((((5/32-1/64*e^(-3sqrt3)-(e^(3sqrt3))/64+1/32*e^(-3)+1/32*e^3+1/64*e^(-
3sqrt3-3)+1/64*e^(3sqrt3-3)+1/64*e^(3-3sqrt3)+1/64*e^(3sqrt3+3))))) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

1.611102589… result near to the value of the golden ratio 1,618033988749... 
 

Alternate forms: 
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Series representations: 
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1/[1/34*((((5/32-1/64*e^(-3sqrt3)-(e^(3sqrt3))/64+1/32*e^(-3)+1/32*e^3+1/64*e^(-
3sqrt3-3)+1/64*e^(3sqrt3-3)+1/64*e^(3-3sqrt3)+1/64*e^(3sqrt3+3)))))] 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
0.620692938… result very near to the conjugate of the golden ratio 

 

Alternate forms: 

 

 

 

 
 
Series representations: 
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We have also: 

1/34*((((5/32-1/64*e^(-3sqrt3)-(e^(3sqrt3))/64+1/32*e^(-3)+1/32*e^3+1/64*e^(-
3sqrt3-3)+1/64*e^(3sqrt3-3)+1/64*e^(3-3sqrt3)+1/64*e^(3sqrt3+3)))))+7/10^3 

Input: 

 

 
Exact result: 
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Decimal approximation: 

 

1.6181025892… result that is a very good approximation to the value of the golden 
ratio 1,618033988749... 
 

Alternate forms: 

 

 

 

 

 
Series representations: 
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from which, we obtain: 

((x+42) + 250 cosh(3) + 125 (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 = 
1.61810258920274 

Input interpretation: 

 

 

 
Result: 

 

Plot: 

 

 
Alternate forms: 

 

 

 

Expanded form: 
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Alternate form assuming x>0: 

 

 
Solution: 

 

1535 result equal to the rest mass of Xi baryon 
 

(1577 + 250 cosh(3) + x (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 = 
1.61810258920274 

Input interpretation: 

 

 

 
Result: 

 

Plot: 

 

Alternate forms: 
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Expanded form: 

 

 
Solution: 

 

125 result practically equal to the Higgs boson mass 125.18 GeV 

 

 

(1577 + 250 cosh(3) + (x-13) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 = 
1.61810258920274 

Input interpretation: 

 

 

Result: 

 

Plot: 

 

Alternate forms: 
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Expanded form: 

 

 
Solution: 

 

138 (Ramanujan taxicab number) 

 
 

(1577 + 250 cosh(3) + (x-7-3) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 = 
1.61810258920274 

Input interpretation: 

 

 

Result: 

 

Plot: 
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Alternate forms: 

 

 

 

Expanded form: 

 

 
Solution: 

 

135 (Ramanujan taxicab number) 

 

 

(1577 + 250 cosh(3) + (x-47) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 = 
1.61810258920274 

Input interpretation: 

 

 

Result: 
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Plot: 

 

Alternate forms: 

 

 

 

Expanded form: 

 

 
Solution: 

 

172 (Ramanujan taxicab number) 

 

 
Where 138, 135 and 172 are Ramanujan’s taxicab numbers 
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Indeed, we have: 

 

(((1577 + 250 cosh(3) + (x-13) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000))^3 +  
(((1577 + 250 cosh(3) + (x-7-3) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000))^3  = 
172^3-1 

Input: 

 

 
Exact result: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



87 
 

Real solution: 

 
Complex solutions: 
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 (((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3 
sqrt(3)))/136000))^3 +  (((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 + 2 
cosh(3)) cosh(3 sqrt(3)))/136000))^3  = 172^3-1 

Input interpretation: 

 

 
 
Result: 

 
 

 
(((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3 
sqrt(3)))/136000))^3 

Input interpretation: 

 

 
 
Result: 

 
2.54315807…*106 

 

(((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 + 2 cosh(3)) cosh(3 
sqrt(3)))/136000))^3   

Input interpretation: 

 

 
 
Result: 

 
2.54528892...*106 
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2.54528892585461 × 10^6 + 2.54315807414543 × 10^6 

Input interpretation: 
 

 
Result: 

 
5.088447...*106 

 

Indeed: 

 

(((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3 
sqrt(3)))/136000))^3 +  (((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 + 2 
cosh(3)) cosh(3 sqrt(3)))/136000))^3   

Input interpretation: 

 

 

Result: 

 

5.088447…*106 
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Alternative representations: 
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Series representations: 
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172^3-1 

Input: 
 

 
Result: 

 
5088447 

In conclusion: 

 

=   

 =  
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Conclusions 

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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