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                                                          Abstract 

In this research thesis, we have described the new possible mathematical connections 
between the following fundamental mathematical constants: 𝜋, 𝜙, ζ(2), ζ(6), ζ(8) and 
ζ(10) 
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Mathematical connections between 𝝅, √𝒏  and ζ(2), ζ(6), ζ(8), ζ(10) 

 

(((1 + 1/(-sqrt(2) + 1/(2 π))^2)))))  

Input: 

 
Decimal approximation: 

 
1.634851249…. that is a golden number  
 
Property: 

 
 

Series representations: 



3 
 

 

 
 

 
 

(((1.0061571663^2*1 + 1/(-sqrt(2) + 1/(2 π))^2)))))  

Input interpretation: 

 
Result: 

 

1.6472034929.... ≈ ζ(2) = 
గమ


= 1.644934… 

Series representations: 
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2((((sqrt(((6*(((1.0061571663^2*1 + 1/(-sqrt(2) + 1/(2 π))^2)))))  

Input interpretation: 

 
Result: 

 
6.2875180977.... ≈ 2𝜋 

 
Series representations: 
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(((Pi/(sqrt(2*3)))^2 

Input: 

 
Result: 

 
Decimal approximation: 

 
1.64493406.... = ζ(2) 

 
Integral representations: 

 

 
 

 
(((Pi/(sqrt(6)))^2 * ((Pi/(sqrt(15)))^2 

Input: 

 
Result: 

 
Decimal approximation: 
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1.082323… 
 
Property: 

 
 

Series representations: 

 

 
 

 
 

 
Integral representations: 

 
 

 
 

 
 

(((Pi/(sqrt(6)))^2 * ((Pi/(sqrt(15)))^2 * ((Pi/(sqrt((10+11)/2))))^2 

Input: 

 
Result: 
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Decimal approximation: 

 
1.01734306…. the reciprocal of this result is 1/1.01734306… = 0.9829525922… that 
is very near to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓 
 
Property: 

 
 

Series representations: 

 

 
 

 
 

Integral representations: 
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(((Pi/(sqrt(6)))^2 * ((Pi/(sqrt(15)))^2 * ((Pi/(sqrt((10+11)/2))))^2 * ((Pi/(sqrt(10)))^2 

Input: 

 
Result: 

 
Decimal approximation: 

 
1.004077356…. the reciprocal of this result is 1/1.004077356… = 0.9959392… that 
is very near to the value of the following Rogers-Ramanujan continued fraction: 
 

 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 

 
 

 
 

(((Pi/(sqrt(6)))^2 * ((Pi/(sqrt(15)))^2 * ((Pi/(sqrt((10+11)/2))))^2 * ((Pi/(sqrt(10)))^2 
*  ((Pi/(sqrt(9+9/10)))^2 

Input: 

 
Result: 

 
Decimal approximation: 
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1.000994575…. the reciprocal of this result is 1/1.000994575… = 0.999006413… 
that is practically equal to the value of the following Rogers-Ramanujan continued 
fraction: 
 

 
 
 
Property: 

 
 

Series representations: 

 

 
 

 
 

Integral representations: 
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Or: 

(((Pi/(sqrt((10+2)/2)))^2 * ((Pi/(sqrt((10+20)/2)))^2 * ((Pi/(sqrt((10+11)/2))))^2 * ((P
i/(sqrt((10+10)/2)))^2 *  ((Pi/(sqrt(9+9/10)))^2 

Input: 

 
Result: 

 
Decimal approximation: 

 
 
Property: 

 
 

Or: 

((Pi/(sqrt((1+3+8)/2)))^2 * ((Pi/(sqrt((1+8+21)/2)))^2 * ((Pi/(sqrt((3+5+13)/2)))^2 * (
(Pi/(sqrt((2+5+13)/2)))^2 *  ((Pi/(sqrt(9+9/10)))^2 

Input: 
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Result: 

 
Decimal approximation: 

 
  

Property: 

 
 

Series representations: 
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Integral representations: 
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((Pi/(sqrt(9+9/10)))^2 

Input: 

 
Result: 

 
Decimal approximation: 

 
0.9969297…. result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
 

 
 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 

 
 

 
 

sqrt(((((((( 9.9 * ((Pi/(sqrt(9+9/10)))^2))))))) 

Input: 

 
 
Result: 

 
3.14159265... = 𝜋 

Series representations: 
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With regard the golden ratio and the mathematical connection with 𝝅, we have 
the following interesting expression: 

 

2+(((sqrt(5))+1)/2))*1/(sqrt(2))) + 2.21+(((sqrt(5))+1)/2))*1/(sqrt(3))) + 2.42+(((sqrt(
5))+1)/2))*1/(sqrt(5)))+ 2.53+(((sqrt(5))+1)/2))*1/(sqrt(7))) 

Input: 

                    
 
Result: 

 
12.5735… result very near to the black hole entropy 12.5664 

Input interpretation: 
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Result: 

 
3.143375 ≈ 𝜋 

2.57+(((sqrt(5))+1)/2))*1/(sqrt(8))) + 2.61+(((sqrt(5))+1)/2))*1/(sqrt(9)))+2.63+(((sqr
t(5))+1)/2))*1/(sqrt(10)))+2.66+(((sqrt(5))+1)/2))*1/(sqrt(11))) 

Input: 

                    
 
Result: 

 
12.5809… 

Input interpretation: 

 
 
Result: 

 
3.145225 

(2.57+2.61+2.63+2.66)/4 

Input: 

                                           
 
Result: 

 
2.6175 

sqrt((((2.57+2.61+2.63+2.66)/4))) 

Input: 

                                       
 
Result: 
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1.61786896873634…… 

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

From: 

 

Exact Renormalization Group Equations. 
An Introductory Review. 

C. Bagnuls∗and C. Bervillier† 
C. E. Saclay, F91191 Gif-sur-Yvette Cedex, France 
February 1, 2008 
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We note that: 

1/ν = 1/ 0.6181 = 1,617861187510…… 

And, from the previous formula: 

                                                                                             
=  

1.617868968... 

A very good mathematical connection! 

 

Mathematical connections with ζ(12) and ζ(14) 

 

Now, we have that from: 
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((Pi/(sqrt((1+3+8)/2)))^2 * ((Pi/(sqrt((1+8+21)/2)))^2 * ((Pi/(sqrt((3+5+13)/2)))^2 * (
(Pi/(sqrt((2+5+13)/2)))^2 *  ((Pi/(sqrt(9+9/10)))^2 

Input: 

 
 
Result: 
 

 
 

we obtain: 

π^10/93555 ((((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
1.0002460865…. the reciprocal of this result is 1/1.0002460865…. = 0,99975397399 
result practically equal to the value of the following Rogers-Ramanujan mock theta 
function: 
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Property: 

 
 

((((π^10/93555)))) *  (((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [((
(sqrt(2*35)*Pi)^2 / (24^2+23*5)))] 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
1.000061248135…. 
 
Property: 

 
  

Series representations: 
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Integral representations: 

 
 

 
  

 
 

Or: 

((((π^10/93555)))) *  (((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [((
(sqrt(2*35)*Pi)^2 * 2/(1382)))] 

Input: 
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Result: 
 

 
Decimal approximation: 

 
1.000061248135… 
 
Property: 

 
 

Now, we have that: 

 

691*2 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))] 

 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1382.0846 result very near to the rest mass of Sigma baryon 1382.8 
 
Property: 

 
 

or, equivalently: 
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1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))] 

 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1382.0846449…. as above 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 
 

 
  

 
 

 

2*1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))] 

 

Input: 

 
 
Result: 

 
Decimal approximation: 
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2764.1692… result very near to the rest mass of charmed Omega baryon 2765.9 
 
Property: 

 
 

Series representations: 

 
 

 
  

 
 

Integral representations: 
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We have that: 

 

-(32^2-5)+((((((((2*1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))) 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
1745.169289… This result is very near to the mass of candidate glueball f0(1710) 
meson. 
 
Property: 

 
 

Or: 

 

-1019+((((((((2*1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))) 

 

where 1019 = 322 – 5  
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Input: 

 
 
Result: 

 
Decimal approximation: 

 
1745.169289…. as above 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 
 

 
  

 
 

 

-1745+((((((((2*1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))) 

 

Input: 

 
 
Result: 
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Decimal approximation: 

 
1019.1692... result very near to the rest mass of Phi meson 1019.445 
 
Property: 

 
 

Series representations: 

 
 

 
  

 
 

Integral representations: 
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1/9.9*((((((((1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))) 

 

Input: 

 
 
Result: 

 
139.605... result very near to the rest mass of Pion meson 139.57 

 
Series representations: 
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-144-5-0.99+((((((((1382 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))) 

 

Input: 

 
 
Result: 

 
1232.09464... result very near to the rest mass of Delta baryon 1232 

 

Series representations: 
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We note that: 

 

 
 
=   



34 
 

And: 
 
ln(((1.0000612481350587*(2 π^14)))) + (9.9/100) 
 
Input interpretation: 

 

 
 
Result: 

 
16.818427…. result very near to the black hole entropy 16.8741 
 
Series representations: 

 
 

 
  

 
 
 
Integral representations: 
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From: 

 

 
 

 
 
We obtain: 
 
(-34-5-1)+1.017343061984449139*945*((Pi/(sqrt((1+3+8)/2)))^2 * 
((Pi/(sqrt((1+8+21)/2)))^2 * ((Pi/(sqrt((3+5+13)/2)))^2 
 
Input interpretation: 

 
 
Result: 

 
938.0626… result very near to the rest mass of proton 938.272 

 

From: 
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We obtain: 

(((pi^4/90)))^6 - (1-1.0061571663) 

Input interpretation: 

 
 
Result: 

 
1.6136235... that is a golden number 

Series representations: 

 
 

 
  

 
 

Integral representations: 



37 
 

 
 

 
  

 
 

(((pi^4/90)))^6 *1.0061571663 

Input interpretation: 

 
 
Result: 

 
1.6173637789... result that is very near to the 1 / 0.6181 = 1.617861187510...... and 
to the value of the golden ratio 1.618033988749... 
 

Series representations: 
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Integral representations: 

 
 

 
  

 
 

(((pi^4/90)))^6 *1.0061571663^5 

Input interpretation: 

 
 
Result: 

 
1.65756... is very near to the 14th root of the following Ramanujan’s class invariant 

𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164,2696  i.e. 1,65578... 

 
Series representations: 
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Integral representations: 

 
 

 
  

 
 

(((pi^4/90)))^6 *1.0061571663^(2Pi) 

Input interpretation: 

 
 
Result: 

 
1.670674174...  

We note that  1.670674174... is a result practically equal to the value of the formula:             

 

𝑚ᇱ = 2 ×
ఎ

ோ
𝑚 = 1.6714213 × 10ିଶସ gm              

 
that is the holographic proton mass (N. Haramein) 
 

 

Series representations: 
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Now, from ζ(14): 

 

((((π^10/93555)))) *  (((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [((
(sqrt(2*35)*Pi)^2 * 2/(1382)))] 

Input: 

 
Result: 
 

 
 

Decimal approximation: 
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We can to obtain: 

1/2 * 18243225 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))] 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
9.122171181… * 106 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 
 

 
  

 
 

((((((((((1/2 * 18243225 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))))^1/14 

 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 More digits 

 
3.14159265… = 𝜋 
 
Property: 

 
  

Series representations: 

 
 

 
  

 
 

Integral representations: 
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1/6*((((((((((((((((((((((1/2 * 18243225 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))))^1/14))))))))))))^2 

 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 

1.644934… = ζ(2) = 
గమ


= 1.644934… Thence from    to   

గమ


  

 
Property: 

 
 

Series representations: 
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Integral representations: 
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-(27/10^3)+1/6*((((((((((((((((((((((1/2 * 18243225 * ((((π^10/93555)))) *  
(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2))) * [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))))^1/14))))))))))))^2 

 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
1.61793406…  
 
This result is a very good approximation to the value of the golden ratio 
1,618033988749... 
 
 
Property: 

 
 

Series representations: 
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Integral representations: 

 
 

 

 
 

Or: 
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-1728/64000+1/6*((((((((((((((((((((((1/2 * 18243225 * ((((π^10/93555)))) 
*(((((((24^2+23*5)^1/2))Pi/(((sqrt((21*13*25*2)/2)))))^2)))* [(((sqrt(2*35)*Pi)^2 * 
2/(1382)))]))))))))))^1/14))))))))))))^2 

 

Input: 

 
 
Exact result: 

 
Decimal approximation: 

 
1.61793406... 

 

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

Series representations: 
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Integral representations: 
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From Wikipedia: 

 

 

 



 

Squaring the circle and from this the approximated half circumference (

 

Now, we have that: 

2*sqrt(((((((25/36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))^2))))))))

Input: 

 
 
Decimal approximation: 

1.7724538… 
 

51 

Squaring the circle and from this the approximated half circumference (

2*sqrt(((((((25/36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))^2))))))))

 

 

 

Squaring the circle and from this the approximated half circumference (π) 

 

2*sqrt(((((((25/36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))^2)))))))) 
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10^3 * 
2*sqrt(((((((25/36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))^2)))))))) 
 
Input: 

 
 
Result: 

 
Decimal approximation: 

 
1772.4538… result in the range of the mass of candidate “glueball” f0(1710) and the 
hypothetical mass of Gluino (𝟏𝟕𝟔𝟎 ± 𝟏𝟓 MeV- 1785.16 GeV). 

 
 
((((((((((10^3 * 
2*sqrt(((((((25/36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))^2)))))))))))))))
^1/15 
 
Input: 

 
 
Exact result: 

 
Decimal approximation: 

 

1.646537... ≈ ζ(2) = 
గమ


= 1.644934… 

 
 
 



 

Squaring the circle, approximate construction according to Ramanujan 
construction (dashed lines, mean proportional red line)

Now, we have that: 

(((9^2+(19^2)/22))^1/4 

Input: 

 
 
Result: 

 
Decimal approximation: 

3.14159265… = 𝜋 
 
 
1 / (((9^2+(19^2)/22))^1/4 
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Squaring the circle, approximate construction according to Ramanujan of 1914, with continuation of the 
construction (dashed lines, mean proportional red line). 

 

 

of 1914, with continuation of the 
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Input: 

 
 
Result: 

 
Decimal approximation: 

 
0.31830988... 

 

-89+10^4 * 1 / (((9^2+(19^2)/22))^1/4 

Input: 

 
 
Result: 

 
Decimal approximation: 

 
3094.0988... result very near to the rest mass of J/Psi meson 3096.916 

 

And: 

((((((1/3(((-89+10^4 * 1 / (((9^2+(19^2)/22))^1/4))))))))^1/14 

Input: 
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Exact result: 

 
Decimal approximation: 

 

1.64151... ≈ ζ(2) = 
గమ


= 1.644934… 

 

 

 

Computations and observations of Dr. Mariano Del Gaudio  

 

             NP                  RQ 
  
DIF.Prec. 

          
       
      DIF.PIGRECO/2 

 
2 1,414213562 

 
0,156582764 

3 1,732050808 0,317837 -0,161254481 
5 2,236067977 0,504017 -0,665271651 
7 2,645751311 0,409683 -1,074954984 

3,141592654 1,772453851 
  3,141592654 1,570796327 CIRC/4 

 3,141592654 0,785398163 AREA/4 
  

√2 = 1,4142135623730950488016887242097  

√3 = 1,7320508075688772935274463415059  

√5 = 2,2360679774997896964091736687313  

√7 = 2,6457513110645905905016157536393  

 

√ℼ = 1,7724538509055160272981674833411  

ℼ/2 = 1,5707963267948966192313216916398  

ℼ/4 = 0,78539816339744830961566084581988  
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1,5707963267948966192313216916398 -1,4142135623730950488016887242097 = 

=  0,1565827644218015704296329674301 ;  

(0,1565827644218015704296329674301)1/4 =  

0,62905119112207220252548038624754  

 

1,5707963267948966192313216916398 -1,7320508075688772935274463415059 =   

= -0,1612544807739806742961246498661 ; 

-(0,1612544807739806742961246498661)1/4 =  

-0,63369159634835856910289482534756  

 

1,5707963267948966192313216916398 - 2,2360679774997896964091736687313 =  

= -0,6652716507048930771778519770915  

 

1,5707963267948966192313216916398 - 2,6457513110645905905016157536393 =  

= -1,0749549842696939712702940619995 ; 

1 / -(1,0749549842696939712702940619995)7 =  

1 / -1,6585628912291236591732875130487  =  

-0,60293161343970652150412808559299  

 

-27/10^3+1.0061571663^2+[1/4((((0.62905119112207220252548038624754)-(-
0.63369159634835856910289482534756)-(-
0.6652716507048930771778519770915)-(-
0.60293161343970652150412808559299))))] 

Input interpretation: 
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Result: 

 
1.61808875... 

Or, with corrector 9.01826/1000, we obtain: 

-
(3*9.01826/10^3)+1.0061571663^2+[1/4((((0.6290511911220722025254803862475
4)-(-0.63369159634835856910289482534756)-(-
0.6652716507048930771778519770915)-(-
0.60293161343970652150412808559299))))] 

Input interpretation: 

 
 
Result: 

 
1.618033976… This result is practically the value of the golden ratio 
1,618033988749... 
 
 
With regard 𝜋 and 𝑒, we have the following beautiful Ramanujan formula: 

https://ibmathsresources.com/2013/03/19/ramanujans-beauty-in-mathematics/ 
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