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                                                         Abstract 

In this paper, we analyze various Isoperimetric and variational problems. We 

describe the possible mathematical connections obtained with several parameters of  

Number Theory and sectors of String Theory. 
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From: 

Droplet Minimizers of an Isoperimetric Problem with Long-Range Interactions - 

MARCO CICALESE,  EMANUELE SPADARO – 2013 

 

We have: 

 

 
 

We consider n = 11 ;  rm = 2.81794*10
-15

 

 

|Ω| = n-dimensional volume. We consider the following formula: 

 

 
 

Thence: 

 

(Pi^5.5*2.81794*10^-15)/(gamma(11/2+1)) 

 

where  R = 2.81794*10
-15

 is the Electron radius 

 

Input interpretation 

 

 

 
 

Result 

 
5.30929…*10

-15
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Now, from: 

 

𝜔𝑛𝑟𝑚
𝑛  = m |Ω| ;  where m = 9.1093837015×10

-31
 (Electron mass), we obtain: 

 

9.1093837015×10^-31 * (Pi^5.5*2.81794*10^-15)/(gamma(11/2+1)) 

Input interpretation 

 

 

 
 

Result 

 

𝜔𝑛𝑟𝑚
𝑛   = 4.83644…*10

-45
 

  

We have: 

 

    

rm = 2.81794*10
-15

 

 

δ0 = 16 ;   

 

From: 

γ (2.81794*10^-15)^3 = 8 ; γ = 3.5751540638 × 10
44 

 

Indeed: 

 

x* (2.81794*10^-15)^3 = 8 

 

Input interpretation 

 
 

Result 
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Plot 

 

 
 

 

Alternate form 

 
 

 

Alternate form assuming x is real 

 
 

 

Solution 

 

3.5751540638 × 10
44

  that is equal to γ  

 

For: 

𝜔𝑛𝑟𝑚
𝑛−1  = 

((9.1093837015×10^-31 * (Pi^5*2.81794*10^-15)/(gamma(10/2+1)))) 

 

Input interpretation 

 

 

 
 

Result 
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𝜔𝑛𝑟𝑚
𝑛−1  = 6.54619*10

-45
 

And for: 

𝜔𝑛𝑟𝑚
𝑛+2  = 

((9.1093837015×10^-31 * (Pi^6.5*2.81794*10^-15)/(gamma(13/2+1)))) 

 

Input interpretation 

 

 

 
 

Result 

 

𝜔𝑛𝑟𝑚
𝑛+2  = 2.33756*10

-45
 

 

From: 

 

 

 

we obtain: 

 

11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-11^2)*2(2.33756*10^-45))+( 

4.83644*10^-45)^2*a*b))) 

 

Input interpretation 

  

 

 

Result 
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3D plot                          (figure that can be related to a D-brane/Instanton) 

 

 

 

 

Contour plot 

 

 

 

Geometric figure 

 

 

Alternate form 

 

 

Expanded form 
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Root 

 

 

 

Property as a function 

Parity 

 

 

Root for the variable b 

 

 

 

Derivative 

 

 

 

Indefinite integral 

 

 

 

 

Limit 
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Definite integral over a disk of radius R 

 

 

Definite integral over a square of edge length 2 L 

 

 

From: 

 

for a = b = 0.5  (a, b = p, g) , we obtain: 

 

11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-11^2)*2(2.33756*10^-45))+( 

4.83644*10^-45)^2*0.5*0.5))) 

 

Input interpretation 

 

 
 

 

Result 

 

-0.0142857045…. 
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Inverting and changing the sign, we obtain: 

 

-1/((11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-11^2)*2(2.33756*10^-

45))+( 4.83644*10^-45)^2*0.5*0.5))))) 

 

Input interpretation 

 

 
 

 

Result 

 

70.000047942692…. 

 

 

From which: 

 

24*((-1/((11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-

11^2)*2(2.33756*10^-45))+( 4.83644*10^-45)^2*0.5*0.5))))))+2)+1 

 

Input interpretation 

 

 
 

 

Result 

 

1729.0011506246…. 
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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) 

 

 

(24*((-1/((11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-

11^2)*2(2.33756*10^-45))+( 4.83644*10^-45)^2*0.5*0.5))))))+2)+1)^1/15 

 

Input interpretation 

 

 
 

 

Result 

 

1.64381530167…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

(1/27(24*((-1/((11* 6.54619*10^-45 + 3.5751540638 × 10^44((((1/(4-

11^2)*2(2.33756*10^-45))+( 4.83644*10^-45)^2*0.5*0.5))))))+2)))^2 

 

Input interpretation 

 

 
 

 

 

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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Result 

 

4096.005454814… ≈ 4096 = 64
2
 

 

 

We have the following Theorem: 

 

 
 

 

From (4.3) , we consider 

 

 
 

and obtain, for h(0) = 1/r
n-2 

: 

 

 

11*6.54619*10^-45 + (1/(4-11^2)*(2.33756*10^-45)*2*3.5751540638 × 

10^44)+3.5751540638 × 10^44*((4.83644*10^-45)^2)*(1/(2.81794*10^-

15)^9)+(3.5751540638 × 10^44*(2.81794*10^-15)^24) 

 

 

 

 

 



13 
 

Input interpretation 

 

 
 

 

Result 

 
7.46381203823….*10

86
 

 

 

Dividing the above result, by the previous expression 

 

 

 
 

 

we obtain, after some calculations: 

 

((89+2))/((1/((7.4638120382315 × 10^86 *((9.1093837015×10^-31 * 

(Pi^5.5*2.81794*10^-15)/(gamma(11/2+1))))^2))-2)) 

 

Input interpretation 

 

 

 
 

Result 

 

1.64622336562…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 
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(From: Stability and minimality for a nonlocal variational problem -  Nicola Fusco - 1st Joint 

Meeting Brazil - Italy in Mathematics - Plenary Talk 7) 

 

We have that: 
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From: 

 

J. reine angew. Math. 611 (2007), 75—108 - DOI 10.1515/CRELLE.2007.074 

On the first and second variations of a nonlocal isoperimetric problem 

by Rustum Choksi at Burnaby and Peter Sternberg at Bloomington 

 

 

We have: 

 

 

 

From: 
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Thence: 

 

 

     

 

 



17 
 

  

 

Now, from: 

 

 

   

 

From: 
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We consider    ζ = 𝑒𝜋 22   

    

 γ = 8 

 

(HarmonicNumber(n))^10 

Input 

 

 

 

 

 

Plots 
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Values 

 

 

Alternate form 

 

 

 

 

Numerical root 

 

 

Series expansion at n=0 
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Series expansion at n=∞ 

 

 

Derivative 

 

 

 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

From: 

 

for  ζ = 𝑒𝜋 22  ,  we obtain: 

Integrate((∇ ∗ 𝑒𝜋 22)^2 – B^2(𝑒𝜋 22)^2 *1540.24) dx 

For ∇ =  del f(x) = (df(x))/(dx) e_x 

Input interpretation 

 
 

Named operator form 

 
 

Result in 2D Cartesian coordinates 

 
 

integrate(((((((((e (1 (d^2 f(x))/(dx^2) + (df(x))/(dx) (d)/(dx)))))*((e^(π√22))))^2))) – 

B^2(e^(π√22))^2 *1540.24)))x 
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Input interpretation 

 

 
 

From: 

 

(e (1 (d^2 f(x))/(dx^2) + (df(x))/(dx) (d)/(dx))) 

 

Input 

 

Exact result 

 

 

Alternate form 

 

 

Expanded form 

 

 

Series expansion at x=0 

 

 

 

Derivative 
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Definite integral over a square of edge length 2 L 

 

 

 

From:. 

 

 
 

integrate(((((((((e (d + 1) f(0))/x^2 + (e (d + 1) f'(0))/x + 1/2 e (d + 1) f''(0) + 1/6 e 

(d + 1) f^(3)(0) x + 1/24 e (d + 1) f^(4)(0) x^2 + O(2^3))) ((e^(π√22))))^2))) – 

B^2(e^(π√22))^2 *1540.24))x 

 

Indefinite integral 
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Alternate form assuming B, d, and x are real 

 

 

 

Alternate forms of the integral 
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Expanded form of the integral 

 

Series expansion of the integral at x=0 
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Series expansion of the integral at x=∞ 

 

 

 

From: 

 

 
 

 

 

For x = 2,  B = 4 : 

 

-4.84778×10^15 4^2 2^2 + f(0) log(2) (4.65129×10^13 (d + 1)^2 f''(0) + 

(3.42223×10^13 d + 3.42223×10^13) O(8)) - (9.30259×10^13 (d + 1)^2 f(0) 

f'(0))/2 + 4.65129×10^13 (d + 1)^2 f'(0)^2 log(2)  

 

Input interpretation 
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Result 

 

 
 

log(2) (4.65129×10^13 (d + 1)^2 + (3.42223×10^13 d + 3.42223×10^13) (8)) + 

3.22403×10^13 (d + 1)^2 - 4.6513×10^13 (d + 1)^2 - 3.10258×10^17 

 

Input interpretation 

 

 

 
Result 

 

 
 

Plots                                  (figures that can be related to the open strings) 
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From 

 

 
 

For d = 151.5 : 

 

-1.42727×10^13 (151.5+1)^2 + (4.65129×10^13 (151.5+1 )^2 + 8 (3.42223×10^13 

151.5 + 3.42223×10^13)) log(2) - 3.10258×10^17 

 

Input interpretation 

 

 
 

Result 

 
 

 

 2 (2 ((8.55557×10^12 d + 8.55557×10^12) O(8) f''(0) + 5.81412×10^12 (d + 1)^2 

f''(0)^2 + 3.14742×10^12 O(8)^2) + f'(0) (4.65129×10^13 (d + 1)^2 f''(0) + 

(3.42223×10^13 d + 3.42223×10^13) O(8))) - (2.32565×10^13 (d + 1)^2 

f(0)^2)/2^2 

 

Input interpretation 

 

 
 

Result 
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2(2((8.55557×10^12 d + 8.55557×10^12)(8) + 5.81412×10^12 (d + 1)^2 + 

3.14742×10^12 (8)^2)+(4.65129×10^13 (d+1)^2 + (3.42223×10^13 d + 

3.42223×10^13)(8))) - 5.81413×10^12 (d + 1)^2 

 

Input interpretation 

 

 
Result 

 

 
 

Plots                                          (figures that can be related to the open strings) 

 

 

 

 

 

From 

 

 
 

 



30 
 

 

 

For d = 51.9 

 

2(2((8.55557×10^12 51.9 + 8.55557×10^12)(8) + 5.81412×10^12 (51.9+1)^2 + 

3.14742×10^12 (8)^2)+(4.65129×10^13 (51.9+1)^2 + (3.42223×10^13 51.9 + 

3.42223×10^13)(8))) - 5.81413×10^12 (51.9+1)^2 

 

Input interpretation 

 

 
 

Result 

 
 

Scientific notation 

 
 

3.533895387775 × 10
17

 

 

 

Thence, from: 

 

 
 

(1.36540 × 10^17+3.533895387775 × 10^17) 

 

Input interpretation 

 
 

Result 

 
 

Scientific notation 

 
4.899295387775 × 10

17
 

 

 

 



31 
 

 

 

For: 

 

 

 

for γ = 8 : 

64((((G x, y ∗ (𝑒𝜋 22)x*(𝑒𝜋 22)y *(1540.24)^2)) dxdy 

Input interpretation 

 

 

 
 

Result 

 

 
 

For x = 2,  y = 4 : 

 

1.5183×10^8 integral integral e^(sqrt(22) π (2 + 4)) G(2, 4) dx dy 

Input interpretation 

 

 
 

 

 

Result 

 
 

 

Alternate form 
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Alternate form assuming x and y are real 

 
 

From: 

 

3.78714×10^46 * 8 

Input interpretation 

 
 

 

Result 

 
 

 

Scientific notation 

 
3.029712*10

47
 

 

From: 

 

 

 

32 integrate((((((((e (d + 1) f(0))/x^2 + (e (d + 1) f'(0))/x + 1/2 e (d + 1) f''(0) + 1/6 e 

(d + 1) f^(3)(0) x + 1/24 e (d + 1) f^(4)(0) x^2 + O(2^3)))*64*64((e^(π√22))))^2 

*1540.24)))))dx 

 

Input interpretation 
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Result 

 

 
 

Alternate forms 
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Series expansion of the integral at x=∞ 
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Derivative 

 

 

Indefinite integral assuming all variables are real 

 

From: 
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For x = 2 : 

5.20527×10^24 (e(d+1) (8) (2^2  - 2 ))/2+e (d+1) log(2) (e(d+1)+2 (8) - (e^2 (d+1)^2 

(-3 2^4 + 12 2^2  + 12 2 (2 + 1) + 4))/(12*8) + (8)^2 2) 

Input interpretation 

 

 

 

Result 

 

Plots                                  (figures that can be related to the open strings) 

 

 

 

 

Alternate forms 
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Expanded form 

 

Roots 

 

 

 

 

 

Polynomial discriminant 

 

Integer root 

 

Derivative 
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Indefinite integral 

 

Definite integral area below the axis between the smallest and largest real 

roots 

 

 

 

 

Definite integral area above the axis between the smallest and largest real 

roots 

 

 

From: 
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For d = 7.8 * 10
12

 : 

 

1.13195×10^26 (1 + 7.8*10^12) + (1 + 7.8*10^12) e (144 + (1 + 7.8*10^12) e - 

19/24 (1 + 7.8*10^12)^2 e^2) log(2) 

Input interpretation 

 

 

 
 

Result 

 
-4.34748*10

39
 

 

For d = 3.3*10
12

 : 

1.13195×10^26 (1 + 3.3*10^12) + (1 + 3.3*10^12) e (144 + (1 + 3.3*10^12) e - 

19/24 (1 + 3.3*10^12)^2 e^2) log(2) 

Input interpretation 

 

 

 
 

Result 

 
-2.25458*10

37
 

 

Thence: 

(4.899295387775*10^17 +3.029712*10^47 - 1/2(-4.34748*10^39-

2.25458*10^37)) 
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Input interpretation 

 
 

Result 

 
 

Scientific notation 

 
3.029712…*10

47
 

 

From which: 

16ln(-3.05053*10^17+3.029712*10^47+1.511314*10^22)-21-(((√(10-2√5) -2))⁄((√5-

1))) 

where  ((√(10-2√5) -2))⁄((√5-1)) = 0.28407904384 = κ = 8πG;   G =0.011303146014 

 

 

 

Input interpretation 

 

 

 
 

 

Result 

 
1727.99539… ≈ 1728 

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) 

 

 

 

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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(64/1728((16ln(-3.05053*10^17+3.029712*10^47+1.511314*10^22)-21-(((√(10-

2√5) -2))⁄((√5-1))))))^2 

Input interpretation 

 

 

 
 

Result 

 
4095.9782… ≈ 4096 = 64

2
 

 

 

(16ln(-3.05053*10^17+3.029712*10^47+1.511314*10^22)-21-(((√(10-2√5) -

2))⁄((√5-1)))+1)^1/15 

Input interpretation 

 

 

 
 

Result 

 

1.643814937…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 
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From: 

 

MINIMALITY VIA SECOND VARIATION FOR A NONLOCAL 

ISOPERIMETRIC PROBLEM - E.ACERBI, N.FUSCO, M.MORINI - 2013 

  

 

We have: 

 

         

 

 
 

 

 

For   η0 > 0 ;    η0 = 4 ;  η = 0.5 ;  δ1 = 8 ;  C = 2 ;  ε = 2/3 

 

0.5 = 4 + x;  x = -3.5 =   𝜓 𝐿2 𝜕𝐸  

 

 

 

From: 

 

 
 

we obtain: 

 

8/2*(-3.5) 

 

Input 

 

 
 

 

Result 

 
-14 
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From: 

 

 
 

we obtain: 

 

2*(-3.5) = - 7  

 

 

From: 

 
 

we obtain: 

 

 

 

(8/2+2/3)*(-3.5) 

 

Input 

 

 
 

 

Result 

 
-16.33333…. 

 

 

Repeating decimal 

 
 

 

Rational approximation 

 

 



44 
 

 

 

For  m0 = 1  and   𝜓 𝐿2 𝜕𝐸  = -3.5  

 

 

We have: 

 

 

 
 

From: 

 

 
 

 

 

 

y = x +1/32 * (-3.5)^2 

 

Input 

 

 

 

Result 

 

 

Geometric figure 

 

 

Plot 
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Alternate forms 

 

 

 

 

 

Root 

 

 

Properties as a real function 

Domain 

 

 

Range 

 

 

Bijectivity 

 

 

 

Partial derivatives 
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For  x = J(E) = 0.61803398 : 

 

From: 

 

 
 

0.382813 + Φ 

 

Input interpretation 

 

 
 

 

Result 

 
1.00084698874989….= y = J (F) 

 

 

As     ,  νE = 64 

 

 
X = 64 

 

From: 

 
 

we obtain: 

 

1/4 ||64*64||^2 

 

Input 

 

 

 
 

Result 

 
4194304 



47 
 

 

 

From: 

 

 

 
 

0.61803398+1/32*(-3.5)^2 = 0.61803398+x^2 

 

Input interpretation 

 

 

 

Result 

 

Plot                           (figure that can be related to an open string) 

 

 

 

 

Alternate forms 
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Solutions 

 

 

 

    =  0.618718 ≈ 0.61803398 = golden ratio conjugate 

 

 

 

 

 

We have: 

 

 
 

From: 

 

 
 

we obtain: 

 

   ≥  - 0.618718  
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E is a subset of the flat torus 

 

We consider (from: Lipschitz functions on the infinite-dimensional torus - Dmitry Faifman 

and Bo’az Klartag - November 7, 2014) 

 

 

 
 

 

Thence, we consider: 

 

  =      

 

Where i = n = 11 
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Thence: 

 

 
 

 

For R = 1 , multiplied by  

 

 
we obtain: 

 

(Pi^5.5)/(gamma(5.5+1))*((((2/3)/(2^11))))^11 

 

Input 

 

 

 

Result 

 

8.19354…*10
-39

 

 

Alternative representations 
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Series representations 

 

 

 

 

Integral representations 
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We note that 2.612280*10
-70

 is the Planck area, and: 

 

2.612280*10^-70 < 8.19354*10^-39 

 

Input interpretation 

 
 

 

Result 

 
 

Thence  E = 2.612280*10
-70

 
 

 

 

We have: 

 

 
 

      
 

 
 

For 

 

   
 

Fh > E   Fh >  2.612280*10
-70

 = 1.616255*10
-35

    γ = 1/4  
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= 128 

 

 

 

From: 

 

 
 

(||div 64|| + 1/4*2 – 128)(2.612280e-70 – 1.616255e-35) 

 

(((df(x))/(dx) e) (64) + 1/4*2 – 128)(2.612280e-70 – 1.616255e-35) 

 

Input interpretation 

 

 

 

Result 

 

 

 

Expanded form 

 

 

Series expansion at x=0 

 

 

 

Derivative 

 

 

 

 



54 
 

From: 

 

 
 

For x = 2 : 

 

 

(2.06073×10^-33 - 2.8118×10^-33) - 2.8118×10^-33*2  - 1.4059×10^-33 * 2^2 - 

4.68633×10^-34 * 2^3 - 1.17158×10^-34 * 2^4 + (2^5) 

 

Input interpretation 

 

 
 

 

Result 

 
31.9999…. ≈ 32 

 

 

From which: 

 

27*2((2.06073×10^-33 - 2.8118×10^-33) - 2.8118×10^-33*2  - 1.4059×10^-33 * 2^2 

- 4.68633×10^-34 * 2^3 - 1.17158×10^-34 * 2^4 + (2^5))+1 

 

Input interpretation 

 

 
 

 

Result 

 
≈ 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) 

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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((27*2((2.06073×10^-33 - 2.8118×10^-33) - 2.8118×10^-33*2  - 1.4059×10^-33 * 

2^2 - 4.68633×10^-34 * 2^3 - 1.17158×10^-34 * 2^4 + (2^5))+1))^1/15 

 

Input interpretation 

 

 
 

 

Result 

 

1.6438152287…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

 

((2((2.06073×10^-33 - 2.8118×10^-33) - 2.8118×10^-33*2  - 1.4059×10^-33 * 2^2 - 

4.68633×10^-34 * 2^3 - 1.17158×10^-34 * 2^4 + (2^5))))^2 

 

Input interpretation 

 

 
 

 

Result 

 
≈ 4096 = 64

2
 

 

 

While for x = 4 : 

 

(2.06073×10^-33 - 2.8118×10^-33) - 2.8118×10^-33*4  - 1.4059×10^-33 * 4^2 - 

4.68633×10^-34 * 4^3 - 1.17158×10^-34 * 4^4 + 4^5 

 

Input interpretation 
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Result 

 
1023.9999…. ≈ 1024 

 

 

 

Now, we have: 

 

 
 

                  
 

 

Integrate((D*a)^2*(HarmonicNumber(n))^10)dx 

Indefinite integral 

 

 

 

Alternate form of the integral 

 

 

 

 

 

 

 

a^2 D^2 x (polygamma(0, 12)^10+10 gamma polygamma(0, 

12)^9+45gamma^2polygamma(0, 12)^8+120gamma^3 polygamma(0, 

12)^7+210gamma^4 polygamma(0, 12)^6 
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Input 

 

 

 
 

 

Exact result 

 

 

 
 

 

 

 

a^2 (210(83711/27720-0.57721)^6 0.57721^4+120(83711/27720-0.57721)^7 

0.57721^3 +45(83711/27720 - 0.57721)^8 0.57721^2+10(83711/27720 - 0.57721)^9 

0.57721+(83711/27720 - 0.57721)^10) D^2 x 

 

Input 

 

 
 

 

Result 

 
 

 

 

 

 

a^2 D^2 x(252gamma^5 polygamma(0, 12)^5+210 gamma^6 polygamma(0, 

12)^4+120 gamma^7 polygamma(0, 12)^3+45 gamma^8 polygamma(0, 12)^2+10 

gamma^9 polygamma(0, 12)+gamma^10) 

 

Input 
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Exact result 

 

 
 

 

 

 

 

a^2(0.57721^10+10(83711/27720-0.57721)0.57721^9+45(83711/27720-0.57721)^2 

0.57721^8+120(83711/27720-0.57721)^3 0.57721^7+210(83711/27720-0.57721)^4 

0.57721^6+252(83711/27720-0.57721)^5 0.57721^5)D^2 x 

 

Input 

 

 
 

 

 

Result 

 
 

 

(61358.8 a^2 D^2 x+1721.39 a^2 D^2 x) 

 

Input interpretation 
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Result 

 
63080.2 a^2 D^2 x 

 

 

 

 

For   νL = 64 ;  γh = 1/24  

 

From: 

 
we obtain:  

 

 

-4*1/24*((df(x))/(dx) e) (64) 

 

Input interpretation 

 

 

 

Result 

 

 

-32/3 *e* f’(x) 

 

Series expansion at x=0 

 

 

 

 

Derivative 
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From: 

 

 
 

we consider: 

Integrate((a)^2*(HarmonicNumber(n))^10)dx 

Indefinite integral 

 

 

 
 

 

Alternate form of the integral 

 

 
 

 

 

a^2 x (polygamma(0, 12)^10 + 10 gamma polygamma(0, 12)^9 + 45 gamma ^2 

polygamma(0, 12)^8 + 120 gamma ^3 polygamma(0, 12)^7 + 210 gamma ^4 

polygamma(0, 12)^6 + 252 gamma ^5 polygamma(0, 12)^5 + 210 gamma ^6 

polygamma(0, 12)^4 + 120 gamma ^7 polygamma(0, 12)^3 + 45 gamma ^8 

polygamma(0, 12)^2 + 10 gamma ^9 polygamma(0, 12) + gamma ^10) 

 

Input 

 

 

 
 

Exact result 
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a^2 (210 γ^6 + 252 (3.019877 - γ)^5 γ^5 + 210 (3.019877 - γ)^6 γ^4 + 120 (3.019877 

- γ)^7 γ^3 + 45 (3.019877 - γ)^8 γ^2 + 10 (3.019877- γ)^9 γ + (3.019877 - γ)^10) x 

 

Input interpretation 

 

 

 
 

 

Result 

 
62770.6 

 

 

 

a^2 x (polygamma(0, 12)^4 + 120 gamma ^7 polygamma(0, 12)^3 + 45 gamma ^8 

polygamma(0, 12)^2 + 10 gamma ^9 polygamma(0, 12) + gamma ^10) 

 

Input 

 

 
 

 

Exact result 

 

 
 

 

 

a^2 (γ^10 + 10 (3.019877 - γ) γ^9 + 45 (3.019877 - γ)^2 γ^8 + 120 (3.019877- γ)^3 

γ^7 + (3.019877 - γ)^4) x 

 

Input interpretation 
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Result 

 
 

 

(62770.6 a^2 x+76.4236 a^2 x) 

 

Input interpretation 

 
 

 

Result 

 
62847 a^2 x 

 

 

Geometric figure 

 
 

 

3D plot                   (figure that can be related to a D-brane/Instanton) 

 

 

 
 

Contour plot 
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Alternate form assuming a and x are real 

 
 

 

Roots 

 

 

 

 

 

 

Polynomial discriminant 

 

 

Properties as a real function 

Domain 

 

 

Range 

 

 

Injectivity 

 

 

Parity 
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Derivative 

 

 

Indefinite integral 

 

 

Definite integral over a disk of radius R 

 

 

Definite integral over a square of edge length 2 L 

 

 

 

Thence, from: 

 

 
 

 

we obtain: 

 

 

(63080.2 a^2 D^2 x) - ((-4*1/24*((df(x))/(dx) e) (64)))*(62847 a^2 x) 

 

Input interpretation 

 

 

 

Result 
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Alternate forms 

 

 

 

 

 

 

 

 

Alternate form assuming a, D, and x are positive 

 

 

Series expansion at x=0 

 

 

 

Derivative 

 

 

From: 

 

 
 

For x = 2 , a = 4 : 

 

63080.2 *16* D^2 *2 + 670368 *e 16* 2 
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Input interpretation 

 

 

Result 

 

 

 

 

 

Plots                 (figures that can be related to the open strings) 

 

 

 

 

 

Geometric figure 

 

 

Alternate forms 
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Complex roots 

 

 

 

 

Polynomial discriminant 

 

 

Property as a function 

Parity 

 

 

Derivative 

 

 

Indefinite integral 

 

 

Global minimum 
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From: 

 

 
 

For D = 4.6 : 

 

 

(63080.2 *16* 4.6^2 *2 + 670368 *e 16* 2) 

 

Input interpretation 

 
 

 

Result 

 
1.01025…*10

8
 

 

 

For D = 13.2 : 

 

(63080.2 *16* 13.2^2 *2 + 670368 *e 16* 2) 

 

Input interpretation 

 
 

 

Result 

 
4.10027…*10

8
 

 

 

 

From the sum and the mean of the two expressions, after some calculations, we 

obtain: 

 

 

 

((1/2((((63080.2 *16* 4.6^2 *2 + 670368 *e 16* 2) + (63080.2 *16* 13.2^2 *2 + 

670368 *e 16* 2))))))^1/4+φ 
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Input interpretation 

 

 

 

 

Result 

 

128.051…. 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

 

Dividing the two previous expressions: 

 

 

 
 

And 

 

 
 

= 1023.9999…. ≈ 1024 
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we obtain: 

 

 

(([1/2((63080.2*16*4.6^2*2+670368*e *32)+(63080.2 *16* 13.2^2 *2+670368 *e 

*32))]  / 1023.999999999))^1/5 

 

Input interpretation 

 

 
 

 

Result 

 
12.0068…. 

 

 

From which: 

 

(((([1/2((63080.2*16*4.6^2*2+670368*e *32)+(63080.2 *16* 13.2^2 *2+670368 *e 

*32))]  / 1023.999999999))^1/5))^3-3 

 

Input interpretation 

 

 

 

Result 

 

1727.94…. ≈ 1728 

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) 

 

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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Alternative representation 

 

 

 

 

Series representations 
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(1/27((((([1/2((63080.2*16*4.6^2*2+670368*e *32)+(63080.2 *16* 13.2^2 

*2+670368 *e *32))]  / 1023.999999999))^1/5))^3-3))^2+Φ/2 

 

Input interpretation 

 

 

 
 

 

 

Result 

 
4096.01… ≈ 4096 = 64

2
 

 

 

 

((((((([1/2((63080.2*16*4.6^2*2+670368*e *32)+(63080.2 *16* 13.2^2 *2+670368 

*e *32))]  / 1023.999999999))^1/5))^3-3))+1)^1/15 

 

Input interpretation 

 

 
 

 

Result 

 

1.643811…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

 

Now, we have the following expression: 
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From: 

 

 
 

For :  C = 2 ;  νE = X = 64 ,  we obtain: 

 

 

2(64*64)^2 

 

Input 

 
 

 

Result 

 
 

 

Scientific notation 

 
3.3554432*10

7
 

 

 

Thence, from: 

 

 
 

=    

 

 

From 

 

 
 

we obtain also: 

 

 



75 
 

27*2((2(64*64)^2))^1/5+1 

 

Input 

 

 
 

 

Exact result 

 
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) 

 

 

((27*2((2(64*64)^2))^1/5+1))^1/15 

 

Input 

 

 
 

 

Result 

 
 

 

Decimal approximation 

 

1.6438152287…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… (trace of the instanton shape) 

 

 

 

 

 

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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((2((2(64*64)^2))^1/5))^2 

 

Input 

 

 
 

 

Exact result 

 
4096 = 64

2
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Observations  

 

 

We note that, from the number 8, we obtain as follows: 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 

 
 

 
 

 

 
 

 

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8 

is the fundamental number. In fact 8
2
 = 64, 8

3
 = 512, 8

4
 = 4096. We define it 

"fundamental number", since 8 is a Fibonacci number, which by rule, divided by the 

previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all 

numbers in the Fibonacci sequence 
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―Golden‖ Range  

 

 

 

Finally we note how 8
2
 = 64, multiplied by 27, to which we add 1, is equal to 1729, 

the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 

obtain a value close to ζ(2) that 1.6438 ..., which, in turn, is included in the range of 

what we call "golden numbers" 

 

Furthermore for all the results very near to 1728 or 1729, adding 64 = 8
2
, one obtain 

values about equal to 1792 or 1793. These are values almost equal to the Planck 

multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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Appendix 

 

 

 

From:  A. Sagnotti – AstronomiAmo, 23.04.2020 

 

In the above figure, it is said that: ―why a given shape of the extra dimensions? 

Crucial, it determines the predictions for α‖.  

We propose that whatever shape the compactified dimensions are, their geometry 

must be based on the values of the golden ratio and ζ(2), (the latter connected to 1728 

or 1729, whose fifteenth root provides an excellent approximation to the above 

mentioned value) which are recurrent as solutions of the equations that we are going 

to develop. It is important to specify that the initial conditions are always values 

belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations 

and Appoximations to Pi" (see references). These values are some multiples of 8 (64 

and 4096), 276, which added to 4096, is equal to 4372, and finally e
π√22 
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We have, in certain cases, the following connections: 

 

 

Fig. 1 

 

 

  

 Fig. 2 



81 
 

 

Fig. 3 

Stringscape - a small part of the string-theory landscape showing the new de Sitter solution as a local 

minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra 

dimensions on the extreme right of the figure. 

 

 

 

  Fig. 4 
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From: https://www.mdpi.com/2227-7390/6/12/285/htm 

 

 

 

 

Fig. 5 

 

 

 

 

 

 

 

 

 

https://www.mdpi.com/2227-7390/6/12/285/htm
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Fig. 6 

 

Where  ζ(2+it) : 

Input 

 

 

 

Plots 
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Roots 

 

 

 

 

 

Series expansion at t=0 

 

 

Alternative representations 
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Series representations 

 

 

 

 

 

 

 

 

Integral representations 
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Functional equations 

 

 

 

 

 

 

With regard the Fig. 4 the points of arrival and departure on the right-hand side of the 

picture are equally spaced and given by the following equation: 

 

                                 

 

we obtain: 

2Pi/(ln(2)) 

Input: 

 

 

Exact result: 

 

 



87 
 

 

Decimal approximation: 

 

9.06472028365…. 

 

Alternative representations: 

 

 

 

 

 

 

 

 

Series representations: 
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Integral representations: 

 

 

 

 

 

From which: 

 

(2Pi/(ln(2)))*(1/12 π log(2)) 

Input: 

 

 

 

Exact result: 

 

 

 

Decimal approximation: 

 

1.6449340668…. = ζ(2) = 
𝜋2

6
= 1.644934… 
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From: 

Modular equations and approximations to 𝝅 - Srinivasa Ramanujan 

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

 

We have that: 
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We note that, with regard 4372, we can to obtain the following results: 

27((4372)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ 

Input 

 

 

 
 

Result 

 

 
 

 

Decimal approximation 

 
1729.0526944…. 

 

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) 

 

 

Alternate forms 

 

 

 

 

 

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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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

Series representations 
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Or: 

 

27((4096+276)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ 
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Input 

 

 

 

 

Result 

 

 

 

Decimal approximation 

 

1729.0526944…. as above 

 

Alternate forms 
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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

Series representations 
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From which: 

(27((4372)^1/2-2-1/2(((√(10-2√5) -2))⁄((√5-1))))+φ)^1/15 

Input 

 

 

 

 

Exact result 

 

 

 

Decimal approximation 

 

1.64381856858…. ≈ ζ(2) = 
𝜋2

6
= 1.644934… 

 

Alternate forms 
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Minimal polynomial 

 

 

Expanded forms 

 

 

 

 

All 15th roots of ϕ + 27 (-2 + 2 sqrt(1093) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(5) - 

1))) 
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Series representations 
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Integral representation 
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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. 

 

 



101 
 

 

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... 
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Thence: 

 

                                   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… 
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Alternative representations: 

 

 

 

 

Series representations: 

 

 

 

 

Integral representation: 

 

 

In conclusion: 

                                   −6𝐶 + 𝜙 = −5.010882647757…  

 

and for C = 1, we obtain: 
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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: 

  

 

 

 

(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: 

 

 

 

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

 

0.99040073.... result very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 and to 

the value of the following Rogers-Ramanujan continued fraction: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



108 
 

 

 

 

 

 

 

 

 

 

 

 

Acknowledgments 

We would like to thank Professor Nicola Fusco, mathematician at the University of 

Naples for his useful advices, availability and kindness 

 

 

 

 

 

 

 

 

 

 

 



109 
 

 

References 

 

 

Droplet Minimizers of an Isoperimetric Problem with Long-Range Interactions - 

MARCO CICALESE,  EMANUELE SPADARO – 2013 

 

 

J. reine angew. Math. 611 (2007), 75—108 - DOI 10.1515/CRELLE.2007.074 

On the first and second variations of a nonlocal isoperimetric problem 

by Rustum Choksi at Burnaby and Peter Sternberg at Bloomington 

 

 

MINIMALITY VIA SECOND VARIATION FOR A NONLOCAL 

ISOPERIMETRIC PROBLEM - E.ACERBI, N.FUSCO, M.MORINI - 2013 

 

 

Modular equations and approximations to 𝝅 - Srinivasa Ramanujan 

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

 

An Update on Brane Supersymmetry Breaking 

Jihad Mourad and Augusto Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 

 

 

 

 


