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                                                    Abstract 

In this paper we have described and analyzed various Ramanujan equations. We 
have obtained several mathematical connections between some Prime Numbers 
linked to the Supersingular Elliptic Curves, 𝜙, 𝜁(2) and to the mass of candidate 
glueball f0(1710) scalar meson. 
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https://mobygeek.com/features/indian-mathematician-srinivasa-ramanujan-quotes-11012 
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We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 

 

 

Now, we take the following infinite series: 
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And the following Ramanujan expression (page 87 - Manuscript Book I of 
Srinivasa Ramanujan): 

 

 

 

We have: 

((1/((cosh((sqrtPi)) + cos((sqrtPi)))))) – 1/3* ((1/((cosh(sqrt(3Pi))+cos(sqrt(3Pi)))))) + 
((1/(cosh(Pi/2)*cosh((Pi^2)/4))) – ((1/3 * 1/(cosh((3Pi)/2) cosh(9*(Pi^2)/4))))) 

 

Input: 

 

 

 
Exact result: 
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Decimal approximation: 

 

0.38678140044985…. ≈ 0.392699081…≈  π /8 

 
Alternate forms: 

 

 

 

 
Alternative representations: 
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Series representations: 
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Integral representations: 
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from 

 

 

Sum((zeta(n)-1)/n) Im((1+i)^n-(1+i^n)), n=2..6 

Sum: 

 

 

 

 

Decimal approximation: 

 

0.7869391322185….... ≈  0.78539816… =  π/4 
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Partial sums: 

 

Alternate forms: 

 

 

 

 

From which: 

 

1/2((Sum((zeta(n)-1)/n) Im((1+i)^n-(1+i^n)), n=2..6)) 

Input interpretation: 

 

 
 
 

 
Result: 

 
0.39347… ≈ 0.392699081  =  π/8 

 
 
Alternate forms: 
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Further: 

 

2[(((((1/((cosh((sqrtPi)) + cos((sqrtPi)))))) – 1/3* 
((1/((cosh(sqrt(3Pi))+cos(sqrt(3Pi)))))) + ((1/(cosh(Pi/2)*cosh((Pi^2)/4))) – ((1/3 * 
1/(cosh((3Pi)/2) cosh(9*(Pi^2)/4))))))))] 

Input: 

 

 

Exact result: 

 

 

Decimal approximation: 

 

0.7735628008... ≈  0.78539816… =  π/4 

 
Alternate forms: 
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Alternative representations: 
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Series representations: 

 

 



 

 

We have also: 

 

1+1/ (((4[(((((1/((cosh((sqrtPi)) + cos((sqrtPi)))))) 
((1/((cosh(sqrt(3Pi))+cos(sqrt(3Pi))))))+((1/(cosh(Pi/2)*cosh((Pi^2)/4)))
1/(cosh((3Pi)/2) cosh(9*(Pi^2)/4))))))))])))

Input: 

Exact result: 

13 

1+1/ (((4[(((((1/((cosh((sqrtPi)) + cos((sqrtPi)))))) -1/3 
s(sqrt(3Pi))))))+((1/(cosh(Pi/2)*cosh((Pi^2)/4)))

1/(cosh((3Pi)/2) cosh(9*(Pi^2)/4))))))))]))) 

 

 

 

s(sqrt(3Pi))))))+((1/(cosh(Pi/2)*cosh((Pi^2)/4)))-((1/3 
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Decimal approximation: 

 

1.646359932792094….. ≈ ζ(2) = 
గమ


= 1.644934… 

 

 

Now, we have that (page 99): 

 

 

 

For  n = 2,  we obtain: 

 

1/(2(4-1)) + 1/(3(9-1)) + 1/(4(16-1)) = 1/x((0.7946786 – ln(x)))+0.2113922-
0.0060680x-0.0000028x^3 

Input interpretation: 

 

 
Result: 
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Plot: 

 
 
Alternate form assuming x is real: 

 
 
Alternate forms: 
 

 

 

 
 
Alternate form assuming x is positive: 

 
 
Expanded form: 

 
 
Solution: 

 
2.09486 

 
Numerical solution: 
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Indeed: 

1/(2(4-1)) + 1/(3(9-1)) + 1/(4(16-1)) 

Input: 

 
 
Exact result: 

 
 
Decimal form: 

 
0.225 

 

1/(2.09486)((0.7946786 – ln(2.09486)))+0.2113922-0.0060680(2.09486)-
0.0000028(2.09486)^3 

Input interpretation: 

 

 

Result: 

 

0.225001… 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Where 0.225… ≈ 0.2243994… = π / 14 

 

We have also: 

1+1/ (((7(((1/(2.09486)((0.7946786 – ln(2.09486)))+0.2113922-0.0060680(2.09486)-
0.0000028(2.09486)^3)))))) 

Input interpretation: 

 

 

Result: 

 

1.63491730652… ≈ ζ(2) = 
గమ


= 1.644934… 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Now, we have that (page 99) 

 

 

 

1/(2ln2) + 1/(3ln3) + 1/(4ln4) + …+1/(nln(n)) 

Input interpretation: 

 

 
 
Result: 

 
 
Sum: 

 
 

While: 

1/(2ln2) + 1/(3ln3) + 1/(4ln4) 

Input: 

 

 

Decimal approximation: 

 

1.205097476… 
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Note that: 

(1,205097476 / 2) + 1 = 1.602548738  

 

Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 
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0.7946786 + ln ln(4+1/2) 

Input interpretation: 

 

 

Result: 

 

1.202858… 

Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

From which: 

1+1/2((0.7946786 + ln ln(4+1/2))) 

Input interpretation: 

 

 

Result: 

 

1.601429142413….. 

 

Alternative representations: 
 

 

 

 

 
Series representations: 
 

 



25 
 

 

 

 
 
Integral representations: 

 

 

 

 

 

Now, we have that (page 234): 
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For x = 2,  we obtain: 

5+(5/16)*5^3+(369/2048)*5^5+(4097/32768)*5^7+(1594895/16777216)*5^9 

Input: 

 
 
Exact result: 
 

 
Decimal form: 

 
196045.3357… 

 

From 

 

 

   A002410 

 

Nearest integer to imaginary part of n-th zero of Riemann zeta function. 
(Formerly M4924 N2113) 

 

 

14, 21, 25, 30, 33, 38, 41, 43, 48, 50, 53, 56, 59, 61, 65, 67, 70, 72, 76, 77, 79, 83, 85, 87, 89, 92, 95, 
96, 99, 101, 104, 105, 107, 111, 112, 114, 116, 119, 121, 123, 124, 128, 130, 131, 133, 135, 138, 140, 141, 

143, 146, 147, 150, 151, 153, 156, 158, 159, 161 (list; graph; refs; listen; history; text; internal format) 

 

 

 

and the relative formula 

a(n) ~ 2*Pi*(n - 11/8)/Product Log((n - 11/8)/exp(1))    

 

for n = 521, where 521 is also a Lucas number, we obtain: 

 

2*Pi*(521 - 11/8)/Product Log((521 - 11/8)/exp(1)) 
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Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

838.5002572…. 

 

Alternate form: 
 

 
 
 
 
Alternative representation: 

 

 

 

Series representation: 
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Integral representations: 

 

 

 

 

 

From the two expressions, we obtain: 

(((5+(5/16)*5^3+(369/2048)*5^5+(4097/32768)*5^7+(1594895/16777216)*5^9))) + 
((2*Pi*(521 - 11/8)/Product Log((521 - 11/8)/exp(1)))) 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

196883.835964….  196884 is a fundamental number of the following  j-invariant  
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(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of 
a complex variable τ, is a modular function of weight zero for SL(2, Z) defined on 
the upper half plane of complex numbers. Several remarkable properties of j have to 
do with its q expansion (Fourier series expansion), written as a Laurent series in 
terms of q = e2πiτ (the square of the nome), which begins: 

 
Note that j has a simple pole at the cusp, so its q-expansion has no terms below q−1. 

All the Fourier coefficients are integers, which results in several almost integers, 
notably Ramanujan's constant: 

 
The asymptotic formula for the coefficient of qn is given by 

 
as can be proved by the Hardy–Littlewood circle method) 

 

 

 

Alternate forms: 

 

 

 
 
Alternative representation: 
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Series representation: 

 

 

 

 

 

Integral representations: 
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Performing the 24th root, we obtain: 

((((((5+(5/16)*5^3+(369/2048)*5^5+(4097/32768)*5^7+(1594895/16777216)*5^9))) 
+ ((2*Pi*(521 - 11/8)/Product Log((521 - 11/8)/exp(1)))))))^1/24 

 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1.6618510121349…… result very near to the 14th root of the following Ramanujan’s 

class invariant 𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164.2696  i.e. 1.65578... 

 
Alternate forms: 
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All 24th roots of (4157 π)/(4 W(4157/(8 e))) + 3289094942955/16777216: 
 

 

 

 

 

 

 

Alternative representation: 
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Series representation: 

 

 

 

 

Integral representations: 
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and also, performing the 25th root: 

((((((5+(5/16)*5^3+(369/2048)*5^5+(4097/32768)*5^7+(1594895/16777216)*5^9))) 
+ ((2*Pi*(521 - 11/8)/Product Log((521 - 11/8)/exp(1)))))))^1/25 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1.62842740473560   
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Alternate forms: 

 

 

 
All 25th roots of (4157 π)/(4 W(4157/(8 e))) + 3289094942955/16777216: 
 

 

 

 

 

 

 
Alternative representation: 
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Series representation: 

 

 

 

 

Integral representations: 
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We highlight that (from Wikipedia): 

In the mathematical branch of moonshine theory, a supersingular prime is a prime 
number that divides the order of the Monster group M, which is the largest sporadic 
simple group. There are precisely fifteen supersingular prime numbers: the first 
eleven primes (2, 3, 5, 7, 11, 13, 17, 19, 23, 29, and 31), as well as 41, 47, 59, and 71. 
(sequence A002267 in the OEIS). Supersingular primes are related to the notion 
of supersingular elliptic curves  
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We note that 809 + 29 = 838, thence, we have also the following expression: 

 

(((5+(5/16)*5^3+(369/2048)*5^5+(4097/32768)*5^7+(1594895/16777216)*5^9))) + 
809 +29 

Practically, to the Ramanujan expression we adding 29 and 809 that are supersingular 
primes of the elliptic curve X0(11), as showed below: 

 

A006962  

 

Supersingular primes of the elliptic curve X_0 (11).  
(Formerly M2115)  

 

 

2, 19, 29, 199, 569, 809, 1289, 1439, 2539, 3319, 3559, 3919, 5519, 9419, 9539, 9929, 11279, 11549, 13229, 
14489, 17239, 18149, 18959, 19319, 22279, 24359, 27529, 28789, 32999, 33029, 36559, 42899, 45259, 46219, 

49529, 51169, 52999, 55259 (list; graph; refs; listen; history; text; internal format)  

 

 

Indeed: 

Input: 

 
 
Exact result: 
 

 
Decimal form: 

 
196883.33570736….. as above 
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We have that (page 286) 

 

 

For α = 1,  β = 7,   γ = 9,   δ = 63    where 9 = 32   and  63 = 32 * 7  (we note that 3 and 
7 are Lucas numbers), we obtain: 

(((1+((((1-1)(1-63))))^(1/4)+(1*63)^(1/4))))/(((1+(((1-7)(1-9)))^(1/4)+(7*9)^(1/4)))) 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
0.591880947… 

 

Alternate forms: 
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Minimal polynomial: 

 
 

And multiplying by Euler number: 

e * (((1+((((1-1)(1-63))))^(1/4)+(1*63)^(1/4))))/(((1+(((1-7)(1-
9)))^(1/4)+(7*9)^(1/4)))) 

Input: 

 

Result: 

 

Decimal approximation: 

 

1.60889922337… 

Property: 

 

Alternate forms: 
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Alternative representation: 

 

 

We have that (page 324) 

 

 

 

For x = 2, we obtain: 

4/Pi(1-tan((Pi/4-(2Pi)/4)))-1/9(1-tan^3((Pi/4-(2Pi)/4)))+ln tan((Pi-2Pi)/4) 

Input: 

 

 

Exact result: 
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Decimal approximation: 

 

Property: 

 

Polar coordinates: 
 

3.90791 
 
 
Alternate form: 

 

 
Alternative representations: 

 

 

 

 
 
Series representations: 
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Integral representations: 
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Multiple-argument formulas: 

 

 

 

 

From which: 

 

0.9991104684 + 1/(((4/Pi(1-tan((Pi/4-(2Pi)/4)))-1/9(1-tan^3((Pi/4-(2Pi)/4)))+ln 
tan((Pi-2Pi)/4))))^1/3 

Where 0.9991104684 is the value of the following Rogers-Ramanujan continued 
fraction: 
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Input interpretation: 

 

 

Result: 

 

Polar coordinates: 
 

1.61522  result that is a good approximation to the value of the golden ratio 
1.618033988749... 
 
 
Alternative representations: 
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Series representations: 

 

 

 

 
 
 
 
 
 
 
 
 



 

Multiple-argument formulas:

 

 

 

47 

argument formulas: 
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Now, we have that (from Manuscript Book II of Srinivasa Ramanujan) page 183: 

 

 

 

-1/((25*01)(e^Pi+1)) + 3/((25*81)(e^(3Pi)+1))+5/((31*25)(e^(5Pi)+1)) 

Input: 

 

Exact result: 

 

 
Decimal approximation: 

 

-0.0016568327… 

Property: 

 

Alternate forms: 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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and: 

Pi/8 coth^2((5Pi)/2) – 4689/11890 

Input: 

 

 

 
 
Exact result: 

 

Decimal approximation: 

 

-0.00166569419… (note that: 0,0016568327 × 103 = 1,6568327   ≈ 14th root of the 

following Ramanujan’s class invariant 𝑄 = ൫𝐺ହହ/𝐺ଵଵ/ହ൯
ଷ
 = 1164.2696  i.e. 

1.65578...) 

 

Alternate forms: 

 

 

 

 

 



51 
 

 
 
 
Alternative representations: 

 

 

 

 
Series representations: 

 

 

 

 
Integral representation: 

 

 

From which, after some calculations, we obtain: 

-e /((((-1/((25*01)(e^Pi+1)) + 3/((25*81)(e^(3Pi)+1))+5/((31*25)(e^(5Pi)+1))))))+89 
-3/5 

Input: 
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Exact result: 

 

 
 
 
Decimal approximation: 

 

1729.04948436…  

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. The number 1728 is one less than the Hardy–Ramanujan number 1729  
(taxicab number) 

 

Alternate forms: 

 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 
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(((-e /((((-1/((25*01)(e^Pi+1)) + 
3/((25*81)(e^(3Pi)+1))+5/((31*25)(e^(5Pi)+1))))))+89 -3/5)))^1/15 

Input: 

 

Exact result: 

 

Decimal approximation: 

 

1.64381836513…. ≈ ζ(2) = 
గమ


= 1.644934… 

 

Alternate form: 
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All 15th roots of 442/5 - e/(-1/(25 (1 + e^π)) + 1/(675 (1 + e^(3 π))) + 1/(155 (1 + 
e^(5 π)))): 

 

 

 

 

 

 

Alternative representations: 
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Series representations: 
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Integral representations: 

 

 

 

 

 

From (page 221) 

 

 

 

We obtain, for θ = π: 
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((((Pi^7/11520 - Pi/180*Pi^6)))) 

Input: 

 

 
Result: 

 

 
Decimal approximation: 

 

-16.517228589… result very near to the mass of the hypothetical light particle, the 
boson mX = 16.84 MeV with minus sign 

 

Property: 

 

 
Alternative representations: 

 

 

 

 
Integral representations: 
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108(((-(Pi^7/11520 - Pi/180*Pi^6))))-55 

Input: 

 

Result: 

 

Decimal approximation: 

 

1728.860687655… ≈ 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. The number 1728 is one less than the Hardy–Ramanujan number 1729  
(taxicab number) 

 

Property: 

 

Alternate form: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
 
Integral representations: 

 

 

 

 

 

 

 

 

 

 

 

 

 



61 
 

Observations  

 
From: 
https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn_RpOSvJ1QxWsVLBcJ6KVgd_Af_hrmDYBNyU8m
pSjRs1BDeremA 
 
Ramanujan's statement concerned the deceptively simple concept of partitions—the 
different ways in which a whole number can be subdivided into smaller numbers. 
Ramanujan's original statement, in fact, stemmed from the observation of patterns, 
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575 
and so on are all divisible by 5. Note that here the n's come at intervals of five units. 
 
Ramanujan posited that this pattern should go on forever, and that similar patterns 
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all 
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11. 
 
Then, in nearly oracular tone Ramanujan went on: "There appear to be 
corresponding properties," he wrote in his 1919 paper, "in which the moduli are 
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other 
than these three." (Primes are whole numbers that are only divisible by themselves or 
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by 
5^3 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125. 
In the past methods developed to understand partitions have later been applied to 
physics problems such as the theory of the strong nuclear force or the entropy of 
black holes. 
 
Note that: 
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Thence: 

 

And 

 

That are connected with 64, 128, 256, 512, 1024 and 4096 = 642 

 
(Modular equations and approximations to π - S. Ramanujan - Quarterly Journal of 
Mathematics, XLV, 1914, 350 – 372) 
 
 
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. 
 
In mathematics, the Fibonacci numbers, commonly denoted Fn, form a sequence, 
called the Fibonacci sequence, such that each number is the sum of the two preceding 
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden 
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the 
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends 
to the golden ratio as n increases. 
Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci 
and Lucas numbers form a complementary pair of Lucas sequences  

The beginning of the sequence is thus: 

 
 

0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040, 
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 
63245986, 102334155...  

 

The Lucas numbers or Lucas series are an integer sequence named after the 
mathematician François Édouard Anatole Lucas (1842–91), who studied both that 
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sequence and the closely related Fibonacci numbers. Lucas numbers and Fibonacci 
numbers form complementary instances of Lucas sequences. 

The Lucas sequence has the same recursive relationship as the Fibonacci sequence, 
where each term is the sum of the two previous terms, but with different starting 
values. This produces a sequence where the ratios of successive terms approach 
the golden ratio, and in fact the terms themselves are roundings of integer powers of 
the golden ratio.[1] The sequence also has a variety of relationships with the 
Fibonacci numbers, like the fact that adding any two Fibonacci numbers two terms 
apart in the Fibonacci sequence results in the Lucas number in between. 

The sequence of Lucas numbers is: 

2, 1, 3, 4, 7, 11, 18, 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778, 
9349, 15127, 24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647, 
1149851, 1860498, 3010349, 4870847, 7881196, 12752043, 20633239, 33385282, 
54018521, 87403803…… 

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff 
array; the Fibonacci sequence itself is the first row and the Lucas sequence is the 
second row. Also like all Fibonacci-like integer sequences, the ratio between two 
consecutive Lucas numbers converges to the golden ratio. 

 

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are: 

2, 3, 7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451, 
6643838879, ... (sequence A005479 in the OEIS). 

 
In geometry, a golden spiral is a logarithmic spiral whose growth factor is φ, 
the golden ratio.[1] That is, a golden spiral gets wider (or further from its origin) by a 
factor of φ for every quarter turn it makes. Approximate logarithmic spirals can 
occur in nature, for example the arms of spiral galaxies[3] - golden spirals are one 
special case of these logarithmic spirals 
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From Wikipedia: 
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