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Abstract

In this research thesis, we have described some new possible mathematical
connections between various equations concerning the Ramanujan’s sum of two

cubes, ((2), , ¢, Ramanujan’s mock theta functions and some sectors of Theoretical
Physics
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Forx =2,

(1+53%2+9%4) / (1-82*2-82*4+8)

Input:
1+53x24+9x4

1-82.2-82.4+8

Exact result:
143

483
Decimal approximation:
-0.29606625258799171842650103519668737060041407867494824016...

-0.29606625...

(2-26%2-12%4) / (1-82%2-82%4+8)

Input:
2-26-2-12-4

1-82.2-82-4+8




Exact result:
14

69
Decimal approximation:
0.202898550724637681159420289855072463768115942028985507246. .

0.20289855...

(2+8%2-10%4) / (1-82%2-82*4+8)

Input:
2+8x2-10+4

1-82.2-82.4+8

Exact result:
22

483
Decimal approximation:
0.045548654244306418219461697722567287784679089026915113871...

0.04554865...

2/(((1453%2+9%4) / (1-82%2-82%4+8))) * (((2-26%2-12%4) / (1-82%2-82*4+8))) *
(((2+8*2-10%4) / (1-82*2-82*4+8))))

Input:
2

14532404 2-26:2-12:4 248.2-10 -4
1-82+2-82+448 1-82-2-82+448 1-B2+2-B2 448

Exact result:

Step-by-step solution
2299563

3146
Decimal approximation:
More digits
730.9481881754600027336300063572790845518118245390972663699...

730.94818817...

SL((((14+53%249%4) / (1-82%2-82%4+8))) + (((2-26*2-12%4) / (1-82+2-82%4+8))) +
((2+8*2-10%4) / (1-82*2-82*4+8))))

Input:



1

1433 22494 + 2-26x2-12x4 + 248-2-10 -4
1-B2x2-B2+-448 1-B2-2-B2 448 1-B2-2-82 »448

Result:
21

21 that is a Fibonacci number

36-(21#4)/((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26*2-12*4) / (1-82*2-
82*#4+8))) + (((2+8*2-10%4) / (1-82%2-82*4+8))))

Input:

21«4
-36 -

14332494 i 2-26:2-12x4 I 248-2-10-4
1-B2-2-8B2x448 1-B2-2-B2448 1-B2 =2-B2x448

Result:
1728

1728

This result is very near to the mass of candidate glueball fy(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

[Q1*A)/((((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26*2-12%4) / (1-82%2-
82*%4+8))) + (((2+8*2-10%4)/ (1-82%2-82*4+8

Input:
214

14532404 + 2-26:2-12=4 + 248.2-10 =4
1-B2x2-B2~3+8 1-B2+2-8B2-3448 1-82x2-82 »3+8

Result:
1764

1764 result in the range of the mass of candidate “glueball” f,(1710) (“glueball”
=1760 + 15 MeV).



((QT*A)/((1+53%2+9%4) / (1-82%2-82%4-+8)))+(((2-26%2-12%4) / (1-82*2-
82*4+8)))+(((2+8*2-10%4) / (1-82*2-82*4-+8))))))))"1/15

Input:
| 21 x4

15/ 7 1453.249.4 4 226:2-12:4 _ _248:2-10:4
1-82.2-82+448 1-B3-3-82-448 1-82.2-82-448

Result:

422!15

Decimal approximation:
1.646012915965068680054939762967836675768640113228558037045 ...

1.64601291.... = {(2) = = = 1.644934 ...

_80/((((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26%2-12%4) / (1-82%2-82%4+8))) +
(((2+8*2-10%4) / (1-82*2-82*4+8))))

Input:
89
14532404 + 2-26:2-12=4 + 248.2-10 =4
1-B2x2-B2~3+8 1-B2+2-8B2-3448 1-82x2-82 »3+8

Result:
1860

1869 result practically equal to the rest mass of D meson 1869.62

(55+8)/(((1+53%2+9%4) / (1-82%2-82*4+8))) + (((2-26%2-12%4) / (1-82*2-
82%4+8))) + (((2+8*2-10%4)/ (1-82%2-82*4+8))))

Input:
55+8

14532404 + 2-26:2-12=4 + 248.2-10 =4
1-B2x2-B2~3+8 1-B2+2-8B2-3448 1-82x2-82 »3+8

Result:
1323

1323 result very near to the rest mass of Xi baryon 1321.71

L(((((-A0/((((1+53*2+9%4) / (1-82%2-82*4+8))) + (((2-26%2-12%4) / (1-82*2-
82*4+8))) + (((2+8%2-10%4) / (1-82*2-82*4+8)))))))))) 1/14

Input:



1

||I 40
1@ T T 14532494 2262
1-82x2-82x4+8 1-82x2-

E! 2.8 2104
+

124
B2xd+8 1-82+2-82x4+8

Result:
1

2314 Y708

Decimal approximation:
0.618191327515857423340015818701230912884908970294577550243...

0.618191327...

THL((((-A0/((((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26*2-12%4) / (1-82*2-
82%4+8))) + (((2+8*2-10*4) / (1-82*2-82*4+8)))))))))) 1/14

Input:
1+

1

[ 40
1{‘ T T 14532404 4 2-26:2
1-82:2-82x4+48 1-82:2-

4 _2+8.2-10 4
+8 1-B2:D-B2x448

12
824
Result:

1
1l ————
2314 Y105
Decimal approximation:
1.618191327515857423340015818701230912884908970294577550243...

1.618191327...

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

Alternate forms:

1 | '

f 840x™* -1 near x =0.618191  +1

142914 Y705
2914 105

Minimal polynomial:

840 x'* — 11760 x"® + 76 440 x'* - 305760 x'' + 840840 x'° -
1681680 x° + 2522520 x° — 2882880 x” + 2522520 x° —
1681680 x” + 840840 x* - 305760 x° + 76440 x° - 11760 x + 839

7




((((((-64/(((1+53*2+9%4) / (1-82*2-82*4+8))) + (((2-26*2-12*4) / (1-82*2-
82*4+8))) + (((2+8%2-10%4) / (1-82*2-82*4+8)))))))))) 1/14

Input:
I 64

147 1530404 4 2-26:2-12:4 _  248:2-10:4
1-82+2-82-448  1-82.2-82.448 1-82-2-82-448

Result:
237 21

5?1421

Decimal approximation:
More digits
1.672850346449408368645044618012555038771633721803112068787...

1.67285034.... result practically equal to the proton mass without exponent

34-+5+((((-1/((((1+53%2+9%4) / (1-82%2-82*4+8))) + (((2-26%2-12%4) / (1-82*2-
82*%4+8))) + (((2+8*2-10%4) / (1-82*2-82*4+8))))))))"3

Input:
f 3
1
34 +5+|-
14532494 + 2-26:2-12:4 + 248.2-10-4
1-82-2-82-448 1-82-2-82-448 1-82-2-82-448

Result:

9300

9300 result equal to the rest mass of Bottom eta meson

1/5((((55+5+H(((-1/((((1+53%2+9%4) / (1-82*2-82%4+8))) + (((2-26*2-12%4) / (1-
82%2-82%4+8))) + (((2+8*2-10%*4) / (1-82*2-82*4+8)))))))*3))))

Input:

3
1 1
— |55 +5+]-
5 14532494 + 2-26:2-1274 i 248-2-10-4
1-B2»2-8B2-448 1-B2-2-82-4+8 1-B2x2-82-448

Exact result:
9321

5

Decimal form:
1864.2

1864.2 result practically equal to the rest mass of D meson 1864.84
8



L/8((((S5H((((-1/((((1+53*2+9*4) / (1-82*2-82*4+8))) + (((2-26*2-12*4) / (1-82*2-
82*4+8))) + (((2+8*2-10*4) / (1-82*2-82*4+8))))))))"3))))

|

1 1

— |55 +]|-

2 14532494 i 2-26:2-12:4 + 248-2-104
1-B2-2-B2x448 1-B2-2-B2x448 1-B2-2-B2x448

Exact result:
2320

2

Decimal form:
1164.5

1164.5 that is practically equal to the following Ramanujan’s class invariant Q =
(6505/6101/5)3 =1164,2696

[1/8((((55+((((-1/((((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26*2-12*4) / (1-82*2-
82*%4+8))) + (((2+8*2-10%4) / (1-82%2-82*4+8))))))))"3))]*1/14

Input:

1

;:é

3
1
) 14532404 + 2-26:2-12:4 + 248-2-10-4

1-82+2-82-448 1-82x2-B273+8 1-82x2-8B2+3+8

55+[—

Result:
Lo 2329
2
Decimal approximation:
More digits

1.655807951313615057272502519064082641119858385959953293525...

1.655807951... is very near to the 14th root of the above Ramanujan’s class invariant
i.e. 1,65578...

(24*3)43+1/8(((((-1/(((1+53%2+9%4) / (1-82%2-82%4+8))) + (((2-26*2-12%4) /
(1-82%2-82%4+8))) + (((2+8*2-10%4) / (1-82*2-82*4+8))))))))"3))))

Input:

1 1
243+3+- |-

ba) 14532404 + 2-26:2-12 24 + 248.2-10-4
1-B2+2-8B2-448 1-B2-2-B2 =448 1-B2-2-B2-448

9




Exact result:
0861

8
Decimal form:
1232.625

1232.625 result practically equal to the rest mass of Delta baryon 1232

On the Ramanujan’s Mock Theta Function definition: a simplified and efficient
version

Ramanujan’s Definition. A mock theta function is a function f of
the complex variable g, defined by a g-series of a particular type
(Ramanujan calls this the Eulerian form), which converges for
lg| <1 and satisfies the following conditions:

(1) infinitely many roots of unity are exponential singularities;

(2) for every root of unity & there is a theta function 9:(q),
such that the difference f(g) —9:(q) is bounded as ¢ — &
radially; and

(3) fis not the sum of two functions, one of which is a theta
function and the other a function that is bounded radially
toward all roots of unity.

Ramanujan gave 17 examples of functions he believed satisfied these properties. The
most famous are

10



If we consider a ¥-function in the transformed Eulerian form e.g.

. q q‘4 qg
R P T e T W) R e T ) T e i

q g’ q"

B 1— - e . , — +
V) 1-qg (1—-g)(1—¢*) (1—g)(1—-g?)(1-g3)

for |q| < 1, we obtain the following expressions:

14((0.5/(1-0.5)°2))+((0.574/((1-0.5)°2(1-0.522)*2)))+((0.5°9/((1-0.5)*2(1-
0.5°2)"2(1-0.5°3)*2)))

Input:
0.5 0.54 0.5°

1+ - -
(1-0.5¢ (1-0.57(1-05%F (1-0.57(1-0.5%)(1-0.5%

Result:
3.462585034013605442176870748299319727891156462585034013605...

3.462585. ..
14((0.5/(1-0.5)))+(0.5/4/((1-0.5)(1-0.572)))+(0.529/((1-0.5)(1-0.572)(1-0.5*3)))

Input:
0.5 0.5% 0.5°

1+ - -
1-0.5 (1-0.5)(1-05% (1-0.5)(1-0.5%)(1-0.5%)

Result:
2.172619047619047619047619047619047619047619047619047619047...

2.17261904...

(3.462585034013605442176870748299319727891156462585034013605 -
2.172619047619047619047619047619047619047619047619047619047)"2

Input interpretation:
(3.462585034013605442176870748299319727891156462585034013605 -
2.172619047619047619047619047619047619047619047619047619047)°

Result:
1.6640122460548845388409553426812902031560023680203572585407 ..

11



1.664012246.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

1+ 1/(3.462585034013605442176870748299319727891156462585034013605 +
2.172619047619047619047619047619047619047619047619047619047)"1/4

Input interpretation:
1+1/(13.462585034013605442176870748299319727891156462585034013605 +
2.1726190476190476190476190476190476190476190476190476190"
477" (1] 4)

Result:
1.649041681007932479373420578024270876187027361935728611356. ..

1.6490416.... = {(2) == = 1.644934 ..

(3.462585034013605442176870748299319727891156462585034013605 *
2.172619047619047619047619047619047619047619047619047619047)"1/4

Input interpretation:
(3.462585034013605442176870748299319727891156462585034013605
2.172619047619047619047619047619047619047619047619047619047) ™
(1/4)

Result:
1.65613603774821694594820785900630866335563709193271A757572. .

1.656136037.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

1+(2.1726190476190 / 3.4625850340136)

Input interpretation:
2.1726190476190

" 3.4625850340136

Result:
1.627455795677786840794963737189533665954793225200260832680. ..

12



1.62745579...

2P1*exp(2.1726190476190 + 3.4625850340136)
Input interpretation:
2 mexp(2.1726190476190 + 3.4625850340136)

Result:
1760.021225745 ..

1760.021225745.... result in the range of the mass of candidate “glueball” £,(1710)
(“glueball” =1760 £ 15 MeV).

-(34-3)+2Pi*exp(2.1726190476190 + 3.4625850340136)

Input interpretation:
~(34 - 3) + 2 7 exp(2.1726190476190 + 3.4625850340136)

Result:
1729.021225745...

1729.021225745...

This result is very near to the mass of candidate glueball fy(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

(2.1726190476190)"8

Input interpretation:
2.1726190476190°

Result:
496.4421660580142417470700967189643340266429578727949482401...

496.44216.... result very near to the dimensions of Lie group Eg x Eg
(3.4625850340136)"6

Input interpretation:
13



3.4625850340136°

Result:
1723.465862411363899675122982730129454502096118164527805896. ..

1723.46586....

This result is very near to the mass of candidate glueball f,(1710) meson.
(2.1726190476190)N(Pi)"2 — 377

Input interpretation:
2.1726190476190™ - 377

Result:
1740.847337076...

1740.8473...
This result is very near to the mass of candidate glueball f,(1710) meson.

Alternative representations:
2.17261904761900000™ — 377 = —377 + 2.17261004761900000'15°

2 IR,
2.172619047619000007 —377 = —377 + 2.17261904761900000" 2&t-10

2
2.17261904761900000" - 377 = —377 + 2.17261904761900000°4%

Series representations:

2 [ooa o 1;;,-". i3
9.1726190476 1900000 — 377 — 377 + 2.17261904761900000 6| Ekco -1/ (142K)]

5 af-14y2 2k f[2k 2
2.17261904761900000" -377 = -377 +2.17261904761900000 { o 1 { k ”

2
2.172619047619000007 - 377 =

{ Ek‘J:D |: 2 [-6450 & ||I{ 3: ] ] 2

-377 +2.17261904761900000

nj. . : e
iz the binomial coefficient
)

14



Integral representations:

2 - o (0911462 ) e 12
2.172619047619000007 - 377 = —377 + ¢> 037 22671684264 g1/ {147l

2 12.41493398686?3?06[ |D‘ Y 142 :er]E
2.17261904761900000" -377 =-377 +¢ .

3.10373349671684264 | [sinic)t dr |2

2
2.17261904761900000" -377 = -377 +¢

((((1/2(2.1726190476190)*10))))"(1/14)

Input interpretation:

1
‘;:; 5 21726 190476190

Result:
1.6565342381527...

1.6565342.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

((((1/2(2.1726190476190)* 10))))(1/15)

Input interpretation:
1
‘:—:; 5 21726 190476190

Result:
1.6017216853870...

1.6017216.... result very near to the elementary charge
7/3 (3.4625850340136)"5

Input interpretation:
7
5 3.4625850340136°

Result:
15



1161.392516320429757765383574499490403145537461930757473187 ...
1161.392516...

((((7/3 (3.4625850340136)"5))))"1/14

Input interpretation:

[7
‘::;' 5 *3.4625850340 136°

Result:
1.6554919492254

1.6554919.... 1s very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

16/10°3+((((7/3 (3.4625850340136)"5))))*1/14

Input interpretation:

16 |7
— 4 ‘:j.;' 2 3.4625850340136°

10°

Result:
1.6714919492254

1.6714919....

We note that 1.6714919... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm
that is the holographic proton mass (N. Haramein)

1/3(1.6554919492253+3.2722730006610)

Input interpretation:
1
3 (1.6554919492253 + 3.2722730006610)

Result:
1.6425883166287666666660666666G6666666666666G66666G6666G66G66...

16



2
1.64258831.... = {(2) == = 1.644934 ...

-24/10"3+1/3(1.6554919492253+3.2722730006610)

Input interpretation:

24

1
—E - 3 (1.6554919492253 + 3.2722730006610)

Result:
1.6185883166287666666660666666G66666666G6666G66666G6666G66G66...

1.61858831....

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

From:

Quantum Black Holes, Wall Crossing, and Mock
Modular Forms
Atish Dabholkar, Sameer Murthy, and Don Zagier

arXiv:1208.4074v2 [hep-th] 3 Apr 2014

o

e W _25/168 U”; _ 112/ 168 1 L et g
..—r';_gl.sj—_l'.'_f * Z“_—f;r"'-J---tl—."if?"_]] — =i (1+QTQ‘ + 2¢ —) [\ !
n=1 " ] i !

~]
=]
N

For q =¢*"
L(((e™(2Pi))) (143/168)*(1+e(2Pi)+(e (2Pi))) " 2+2((e (2Pi)))*3)

Input:
_[EZI]I‘G“GS [l " I|:“.'E:r o [fzn]z +9 [FZJT]B]

Exact result:
_F-:143:r]_-84 [1 N an 4 Itu4:r +2 FEH}I

17



Decimal approximation:

-6.462231533618166734259855230117794626736868450084018..

-6.46223153... * 10"°

PRORETY. o r g
TN [1+¢= T+e "+2¢ "}is a transcendental number

Alternate forms:
{‘-:143171-84 [_ 1 - PZ:r _ f4:r _2 fﬁn}

(143 /84 31lmyed 47284 (647 1)/ 84
- - - -2¢

Alternative representations:
_[{“.E.l'l']143_l'1|53 [1 + i:“.E.IT + [f.E.IT]z + 2 [fz:r}B} i

143/ 168 [1

—exp”"(z) +exp?"(z) + exp” " () + 2 exp®"(z)°) for

_[fz.l'l']143_l'1|53 [1 +{u2.lT + [fz.lT]z + 2 [fz;r}B} i
_[1 +{'36:IL ++ [{“36‘:‘-}2 + 2 [{“36‘:‘.-}3} [I“EE‘:IL}143III168

i -1 i
_[fz.l'l'}l-q-g_l 168 [1 +‘F2.IT + [fzn}z 4 2 [f.E.IT } 21:05 {—1)[2}143} 168

i -1
[1 +exp? ™ Uiz 4 exp?™ Uiz 42 v:;!cp?":‘:'5 "'”[z}g] for

COSs

Series representations:

% 1010

1 3 . : -
(x)is the inverse cosine function

_(ATII6E (1 27 2m2 g (2T 143/21 £ (-1 f{142k)
zllzlgfdj-; 1# {1+2k) 4?9213?_0-: 1;."‘.-.'1+2k|_2 647/21 T (- 1:".-.'1+2k|
—[{“2"]143'|I168[1+{“ [{'2”]2'1'2[ :r '}

w q 1438 (o g yELLTY B4 W q [47OmIEe w (647 m) B4
=0 =0

=0 =0
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1143 m) /84

/ 1
_[fzn}l43_168[1+f2n+[f2n'|.2+2[f2ﬂ}3}:_ _
/ J 1) 2z .;—ljk
k=0 k!
311y 84 4Ty a4 G477 8
1 1 1
. 1F o 1 e 1
k=0 k! k=0 k! k=0 k!

n!is the factorial function

Integral representations:

—[{“Zﬂ]143'|l168 |-l 4 I“Zﬂ ¢ [PZ.-T].E 4 2 [{“2”]-3]' o

143/42 [P/ )ar 31042 [(21f{1e? e 47oraz (01142 de 647/42 [1/(147 )t
& ! ! e 3 ] £ : J £ i !

- 5 .

_[f2ﬂ]143_l'1|58 |'l + Pzﬂ + [fZIr]Z + 2 [f.EIr]-3} i

14321 Ll V12 dr 311,-'2151 Via? g amerz J'Dl V12 dr B47/21 |'D1 V12 dr
- - - -2¢ :

2

; 14342 (114 142 ar
_[fzn}143.168[l+f2n+[f2n}2+2[{u2:r]3}=_P ol B

311742 (1 1I,-""-." 1-¢2 de 47942 ] 1I,-"'\l' 12 dr

ga7/az (11/v 12 ar
e - -2¢ b /

In-(((((-(((e”(2P1))))"(143/168)* (1+e(2Pi)+((e"(2P1)))"2+2((e"(2P1)))"3))))))

Input:
108_[_ [_ [02 n }143.-'168 [1 " {“2 T, [EZ.IT}.Z +9 [P2 m }3 }”

logixy is the natural logarithm

Exact result:
103’[{““43"]'I84 [1 +fZ:r +f4n . Efﬁn”

Decimal approximation:
24.89182562672535979547600930585067202243978208595540962198...

24.891825...

Alternate forms:
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143 x

+1Dg[l +e  +et T 4 Efﬁn}

E%r (1437 +84log(1+e" +*7 +257))

Alternative representations:
].Clg{— 5 1} {[fz m }143.!' 168 [1 + fz m + [fz m }2 +2 [fz m }3 II'” i

lng’r{[l T +[¢=2”}2 +9 [‘,2”}3} [fzn}143,-'153}

lﬂg{—[—l}{[fzn}l4gllllﬁs [1 +fZJT + [fEJT}.E +2 [fzﬂ}3 '|_” e

log@)logy((1+&™ + (e +2(e* 7)) (7)1 45/1F)
log(~(- 1) ((€*™) 1% (14677 + (27 +2(e*7)))) =
—]-il{l 1+ +{#"F +2(")) [f2n}143.-'1|58}

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
108‘_{_ (i 1} {[‘uz m }143.!' 168 [ 14+ EE m - [‘FE m }2 +7 [02 b3 }3 II'” s

1 ]k
~14gll43 My B4 I:1+r2"+r'4"+2 l"s":l

lng[— R Lkt s {1 e e +2f6"” = i

k=1 k
. ;r—arg[—l] —arg(zg)
log(~ (-1 ((e®T)' ¥ (14627 +(*7P + 2(27f))) = 2 = +
) ) I g
logizo) i S [4““43nl‘.84 (1 P L +2¢“6H}—Z[|}k z,:,'k
o) —
k=1 k

20



lag[—[— 1}{[{“2,1]143.-'168 (T (e 42 [f“}g}” -
Hrg‘_[‘“-:143:r:|,-'84 [1 +f2:r +f4:r ¥ 24"6” —I‘l}
2im — | +logix) -
2
IS | A el Lt P L S PR, L Y P

k

forx <0

k=1
argiziis the complex argument

|x] iz the floor function

Integral representations:
LA TYEA A AT s By

102[_[_ 1}[[fzn}143,‘168 (L1 i@ P42 [f2.rr}3}” _ Jl .

].Clg[—[— 1} [[fzn}143,-'1158 [l +{=2JT ¥ [fz.lT}Z +9 [PZ.-'I"IE'}'” i _;
: , i P 2
J‘IN+]’ (-1 +&1BNEY (] 4 2T 4 64T o 2#6”}]_5 [(-5)° T(1 +5)

—i ooy ril-s)

ds for -1

Iix)is the gamma function

1/2P1)*In"2(((((In-(((((-
(((e”(2P1))))"(143/168)*(1+e(2P1)+((e"(2P1)))"2+2((e"(2P1)))*3)))))))))

Input:
1 |
;T ].Clgz[].ﬂg[— [_[‘FZ.-T'}143.1153 [1 +1‘.“2JT 1 [1“2”}2 +2 [FZH}E}}”

logix is the natural logarithm

Exact result:
lt_':lg'2[lt_':lg'[.t“':143”:"“34 [l +e " +et" 42 fﬁﬂ}}]

2

Decimal approximation:
1.644590035831444017323160484253921846401584845668438998331....
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2

1.644590035.... = {(2) == = 1.644934 ...

Alternate forms:
lngz{% +log(1 e el f's"}}

2m
(log( (1437 + 84 log(1 + 2™ +&*™ +2£57))| -2 log(2)|°
2

Alternative representations:

2
IDE}Z[IDE[[I +F2:r +[‘P2:r}2 +2 [EZH}E}[FEJT}143|I'168}}

2m

2
(logia) log,(log((1 g [ﬂ“}2 +32 [ez”}g} [fz”}143-"158 e

2

2
(—Li1(1-log((1+e>™ + (27 + 2 (e27)%) (2 ™) 143/ 168)))

2

loggix)is the base- b logarithm

Liy(x)is the polylogarithm function

Series representations:

2
k
1

=1 +—H'3 T 4ol 4t Ty STy
g4 o\ i
k

lug’[—l - % +log(1 re T e 24“6"}}— T

2
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2

n—alg{ﬁl—]—mgﬁ:ﬂ]]

s 1—1]‘&{142" +]n:\g{1+r2”+r4 T2 gy '[k zﬂ"k
+logizo) - I,

&
k

[2 i

2

2m
1 arg(—x + log(e" P V8 (1 4 27 4 &7 +25T))
el o) e = | +logix) -
2 2
k
i 1) x™ {% —x+log(l+e®" 16?4 Efﬁ”}}
torx = 0
k=1 k
argizis the complex argument
|x] iz the floor function
From:

+1 if n = £1 (mod 12)
xi2(r) = { —1if n = =£5(mod 12) (3.13)
0 if(n,12)>1.

Z Xlﬁ(n)ﬂ qﬂgaflﬁii !

n=2(mod T)

2 (mod 7) * (e 2Pi)) (2 mod 7)"2)) / 168)

Input:
i ?{f.?:r}zrnnd'?zl."lﬁﬂ

23



Exact result:
2 .E‘JT':ZI

Decimal approximation:
2.322738391369554817457221373075319908029321878251682939932...

2.3227383...

Property:

w21 .
2 ¢"“" is a transcendental number

Alternative representations:

2f { (2=T7 i1 712 '
2 l'nﬂd ? [EE.IT]ETI'IDE] T / 168 — [rz.ﬂ']l. 168 (27 Quotient|2, 7] [2 . l;,r QLJDtIEF"It[E, ?l'll

; o2 2 1 7 LT
2 mod ?[Pz T]Zmnd T 168 o omp fl’ElC[—J[PE 'r]_l_ 168 (7 fraci2/ 7

2 mod 7 (272 ™¢ 72 /168 _ [2 L7 [_;U [PZ:r]l_-'168-:2+'?l—2.-"?|]2

Series representations:

; 72/ 421 g2 -1/ f[142k)
Elnud?[PZT]Emud. I.lﬁﬂzzf i il J

121
o R ki

{21
1

o (=1F
k=0 k!

2
2 mod 7 (27 =04 7/168 _ 9

n! is the factorial function

Integral representations:

24



272 mod 72 168 421 (1 12 ar
2mod 7 (e” ") =3¢ by ;

' R Y
2 mod 7 (27 ™4 2168 _, W2V &

; 72/ 2021 [*1/{14c2 ) e
Elnud?[sz]Ede. I.158__2‘“. |D ol |

17 sqrt((((2 (mod 7) * ((e"(2P))™((((2 mod 7)*2)) /168)))))

Input:
1

|'
\I 2 mod 7 (27 mod 72 /168

Exact result:
42

v 2

Decimal approximation:
0.656145041017085236998475257544419320965944349369747292111...

0.65614504...

Property:

o142

15 a transcendental number

v 2

Alternative representations:
1 1

f f
\/ 2 mod 7 (¢27 pmed 7 /168 \/ (e2)1/168 27 Quotienti2 7D (3 _ 7 Quotient(2, 7))

1 1

i = f _ : E i
\I 2 nmd?[fzn]zm-:-d? /168 \H?fmc[%”fzﬂ}l_-mse: frac(2/ 7))

25



1 1

\/ 2mod 7 [Pzn}z mod 72 (168 \/{2 +7 |'_ %'“ [fEJT}l,-'IBE 2+7[-2/ 7

fracixiis the fractional part function

[x]is the ceiling function

Series representations:
1

\/2 mod 7 [fzn}ZdeTz.."IIS-S
1

\/_1 +{f2n}2mud?2|."168 9 mod 7 Zfﬂ[

2 —&
][_1 +[02:r}2ml:ld'?"l.'1|58 2 mﬂd?

B Oba

1

\/E mod 7 [on}Emnd?zl."IISS
1

-1k [—1#;2 e P e ?]_k ':.‘é L

\/_1 +[f2n}2mu:-d'?2|."168 2 mod 7 Z?:n

k!
1 1
/ inl ka2
\/2 mod 7 [¢=2"]12m':":1?2"l 168 7ln-2 Y@ ] {jo8x2) i
k=1 K ' sin| |
7(e27) wAFRRT
2m

mn
[ iis the binomial coefficient
m |

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

26



A067661 Number of partitions of n into distinct parts such that number of parts is
even.

a(n) ~ exp(Pi*sqrt(n/3)) / (8*3°(1/4)*n"(3/4))
exp(Pi*sqrt(n/3)) / (8*37(1/4)*n"\(3/4))

Input:

N
exp[;r \/ : ]
343

Exact result:

|: Tvn ] ]

4r— o
83 n?
Plots:
1.5] |
[ %
0.5 I (n from 0 to 0.8)
— 1eal part
01 0.2 03 04 05 06 07 — imaginaly part
1.5 ||
Il
I-[]EI\\__
[ | S e———
—_— .: i Fro g otn 2 3
1.5 -1.0 'D’.ﬁt\lf HE 10 18 ap ramsl.aded:s
05| .
'II real part
1.4 — lmaginary part
Roots:

Series expansion at n = 0:

27



Derivative:

d EXP[}T ‘J 3 ] Jee]/ia (27Vn -3V3)

E ] ﬁ n3ln'4 22 33]'4 n?_l'4

Indefinite integral:

|
n
explr | = i
\/ 3 Vi Vn
— —dn=-—erfl constant
s¥yant 4 | 43

erfifx) is the imaginary error function

Global minimum:

—_—

|
exp|lr [ 2 ,
[ \f 4 ] (e m)>/2 2

7
1n111{ . — | = tn= —
8V 3 ni? 186 4n°
Limit:
(v a)v3
lim G =0
s T L
Series representations:
o 1) sz,
8V3 n¥/* 8 V3 n'*
fi B_kuknzk[1+2k+ﬂ',?_
exXp }T\I z pe ¥a3
3 k=0 (142 k)t
8V3 n* g ¥ 34
o I = 3k p1f2+k -1 +Ek|:2 VE] k+\.n'Trr:|
PIT 3 k=0 Zh)
8 V3 n?* 8 V3 n¥/*

28



For n =21, we obtain:
exp(Pi*sqrt(21/3)) / (8*37(1/4)*217(3/4))
Input:
. 47—1]
3

83 « 2134

EXP

Exact result:

f\.-".?:r

24 . 734

Decimal approximation:
39.42446016022836834129526111636760221614281204977106763798...

39.42446016...

Property:

f".l..-'l'

is a transcendental number

24 734

Series representations:

[—

- 1
Exp[n \/ 2—31 ] Exp[n v6 Ip, 6 [i ]]

8v3 2134 24 7%

—

[ 21 [~ ':'élrk':'%llk
(5], o

EXp

8 V3 2174 24 7314

i
T E-‘;ﬂjﬁﬁ -

ba [

v

6751 % 5| ['-:5]]
o 775

e

8 V3 2194 24 714

We know that for n =21, a(n) = 38. With a little adjustment, subtracting V2, we
obtain:

(((exp(Pi*sqrt(21/3)) / (8*37(1/4)*217(3/4))-((sqrt(2))))))

29



Input:
exXp :r\l . ]
V) g

g8v3 2134

Exact result:

I|:“*\.-".?:r -

24 . 734

Decimal approximation:
38.01024659785527329249357239215790413757314017439411956480...

38.0102465... = 38

Property:
VT

-2 4 ——r is a transcendental number
24 .7

Alternate forms:

— (Y77 16842

VT m 247 734
24 5 734

Series representations:

—_—

21
EXP”\J_ k(1) k. k
[ 3 ] 7.1 (v — & D (-2) 7 -2 3
T 2 = 7 exp

N . iz Y :
8 V3 2134 16 e k!
— = D (-7) @-20) %"
- 2 Mk
168 v =0 L =
=00
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- 168

B w (-1 (7 -xf x* (-1
£ [E Exp[mp(mrff o) 5 z’k]
T k=0 1
= D @-nfxt(-2) ]

Exp[: i { arg(2 - x}J] “G 2‘

2
o k=0

k!

P -¥2 =2
8vV3 2134 168
ki 1) R
o7 [ 1 JHE =720 W2 ™ 12 (1 argiz-zgyzmp o T [_2}&: (7 - %) %o
7 exp|m|— i 2‘ -
g k!
k=0
ki 1 ook =k
1 \U2l2eg-20 W2 M 12402 |arg(2-zg iz 7] oo 1] [_2}.!.; (2 -2g) 2p
168 | — o D,
ity [
k=0

Thence, with this expression, from the previous formula that is equal to
0.65614504..., we obtain:

V17 sqrt((((2 (mod 7) * ((e"(2P1)))*((((2 mod 7)"2)) /168))))) -
((CCCCC/T073*(((exp(Pi*sqrt(21/3)) / (8*37(1/4)*217(3/4))-((sqrt(2))))))N))]

Input:

—
|2l

Y 3

explr

L ol

=15,
E

10 & o134
2 72 mod 72168 By 321

|
1,||| 2mod T e

Exact result:

1
.‘U"_?:r
. -ulz__l—.
"_4~ P 24 734
vz 1000

Decimal approximation:
1.617770119120300307308982892706153300963176382244098026996...

1.6177701191...
31



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

Alternate forms:
24000+ 2 734

48 73424000 - 79% ¢TI 4V VT

168000 ™+
_84000V2 — 168V 2 42 L7 a2 T

168 000 ™'+

84000V 2 +168V2 ¥ 7 a7 a

Alternative representations:

1
| 21 N
:x'pn..llll 3 ]
; -4z
1 _gy3 a4
| 2mod 72 /168 10°
,,I,'Zm.:-d ?I:E'E”] !
1
expln V7]
1 _s¥z .34
3
' 10
| 27,2 m0/168 (247 -2/ 7]°
1IIII |:.2+?[—?-|]I:! | { [-2/71
1
| 11_ -
|
:x'pn..lll 3 ]
e
1 _ gy3 a1¥4
| 2mod 72 168 107
u'zmnd ?I:E'E‘IT:I /
1
eplrV7)
4—'_-\‘12
1 _B¥3 34
107

I
| 27,2 m11/168 ©-7 2/ 72
1III| |:.';'—?[ ?-|:|I:!' |
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—
m[n J z;]
” — -2
1 _gyza ¥
[ 2 103
1|III21.,.“:,,‘:1-;,:'!,2J'r:IETrI:!-d j168
1 2
for
21
"'.I 3 o
4—42
1 _ Bv3 ;134
'I - ; 103
,Illl{z_?[g]g]{wnjl,-ms¢2-?|z,.?]+?32
Series representations:
1
21 -
wfr 7|
SR
1 _8yz a1
[ 27 103
ulzmud?lleznfﬂ'ﬂd I.'IIEIE
4k e
n
o Ek;rk l'I.IEE[T'IIE_?EkNﬂ_kL]l."‘]Z 5 7 o0 sm{ 5 |

168000+ 7 exp[w’?]

4k

- 168
k!

ke 1) 168 [?..'2_[? ZM M I."n = 5|1'||=
[ﬁ E] ek T 7 Zk ;
=i

EInI: 4k -l

Zkl

[

k!

MI"‘J

=0
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1 gvs 1134

I
{ i
u'Zmnd?l:vzn:lz ?2-"168

||r4krr] sin| kT
Pia-TEE s — 7 TIr, {k? )

i 1/168
-||168 000 LZ Ik[Efr}] .
=—a

Fi8
168000 +3 7 exp[nﬁ]
{4.&:11" sin{ﬂ
o _._L @
]1 I168 [?2 [?Z = l 7 ?Zk=1 k?
fk[E m) e
2 Fis

e

e[S e

1/168 [7r2-{7 % = —L‘HWII E o E—in{
/ 23— e P i 7 7 a0 .k
fk[E ) 5

1
4%
3
vz
1 X R
I med 72 (168 10?
.,J'Zrnnd?l:'ez"]z /
/ 1 Ek}'rk 1/672(- ?+TG 1cn:rt‘!'l'kjr|.l'?'|5|1'||'l'4.fcJr'l.l'?'l'l2
—[[lﬁBDDD ['ELZ o ]
! 2
5]
k 4k
[—?+zcut[%]sin[%]mf[—lﬁﬁCICICI+
k=1
67z (-7+5 8 {k )/ 7)sinf(4 k =)/ 7))
1 (= Ek;rk 1/672 | ?+Ek=1u:m'l:l ) 7| =i T
7 eafny7) |25 22
2 e k!

6
k 4k
[—'?-rzcut(—fr]sin[—n]]]—
= 7 7
\/[ 1 (= 9k ok 14672 (743 2 cotflk x)/7)sin{{4 k r)/7)}?
1684/ 2 __L —]
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Furthermore, we obtain also:

29/10"3+1/[1/ sqrt((((2 (mod 7) * ((e*2P)))N((((2 mod 7)*2)) /168))))) -
(((CC(1/TOM3*(((exp(Pi*sqrt(21/3)) / (8*37(1/4)*217(3/4))-((sqrt(2))))))N))))))]

Where 29 is a Lucas number

Input:
29 1
Sl
10° =
explr |
1 1 "||| 3 o
' e o vommmge
1.||'I2mnd o2 m 2 mad TE.."IGS 83 21

Exact result:

29 1
1000 =
— NTn
ai YA 34
~mi42 agq 73
¢ L 4 24 = F
V2 1000

Decimal approximation:
1.646770119120300307308982892706153300963176382244098026996...

L6467701191.... = {(2) == = 1.644934 .

Alternate forms:

29 24000 2 734

1000 _4g 7314 _24000 734 ¢ 42 4 2 VT
29 168000 ™+

1000

_BAD00 V2 — 168 V2 ™42 4 Y7 2T

48 . 7%'* (29 + 500000V 2 ) - 696000 - 73/* ¢ ™*2 + 29V2 V7 "

1000 (48 - 734 24000 - 734 ¢ 742 /2 V77
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Alternative representations:

29 1
S _
10° i
(=11 g "|||I 3
3z
1 _ 8 V7 34
'I med 72 168 10
u'Zde?{FE”:F !
29 1
i _
10° eplaV7]
—— L4z
1 V3 ;e
f 2 2 103
J (247]-2]) (21168 2471-2/7]
29 1
S _
1o i
cXp|T "I.II 7
4z
1 _ s V3 2134
| 2 103
wlzmnd?{gnfrmd j168
29 1
i el _
10° ap(rV7)
— L 4z
1 _sVa ¥4
| 2712 m11/168 @7 [2/ 7] 10%
J (o-7[2]) (2 mpres ©-712/7]
29 1
S _
1o° i
exp|m 1III| g
3z
1 _ s ¥z 2134
'I mod 72 (168 103
-.JZmnd'?l'le":lz !
29 1
TP for
= A
Vo3
— 2
! _ P
103

,ql'lqz_? [ %]J,;.-]{wnyl,-'ms (2-7[2) 7472
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Series representations:

20 1 29
10° i 1000
explm |
Y o3
2
1 Yt
f : 103
-ﬁ“'Zde?{?E”:FWDd?E-'IME
1
_ﬂ{ﬂﬂa
24 734 1
s ke
X sin{ 227)) [ dkn
g 1_.'168[?,-'2 [?Z:‘J:l z Ja . w sin| ]
[ k=0 Kkl ] o n
20 1 29
—_ — +
10° M 1000
explm .|
Y 3
-2
1 I ETICE
I , 103
\J'Zmod?l'lrznfm:d?z-'lms
:xp{n V7 : :
. -7 ?3,-4] VI - 1 (e ok ok 1,:'6?2{—?+ZE=1cur{{kn].."?:l5|n{{4k:r:|l.-?]]2
+ —_— —
/ 1000 / 2 |Z &

29 1 29
— = +
10° [ (a1 1000
explm )
Yy 3
5 ~z
1 _ B3 2134
3
f , 10
w|2mud?{!,2nfrmd 72 168
1
:x'p{:r'v'?] _
- +¥ 2
24 x 734 1
1000 an{2EE)
1“'158[?“'2'[?Zf=1_kLl*'"]2 L7y sin $2)
(Yo 7ii =
'Zk:—m het2 ™ 2 m
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(A7+7)10°3+1/[1/ sqre((((2 (mod 7) * ((e*2P))M((((2 mod 7)*2)) /168))))) -
(/1073 *(((exp(Pi*sqrt(21/3)) / (8*37(1/4)*217(3/4))-((sqrt(2)))))))))))]

Where 47 and 7 are Lucas numbers

Input:
47 +7 1
+
o W
explr
1 1 | ¥ 3 -'2
2 T | T p Y
\I.'IZmud".'g-Eﬂ'Fm:d 7168 84321

Exact result:

27 1
500 =
— NTo
v NESTESC
:-‘”-'_4~ § 24 . 7314
vz 1000

Decimal approximation:
1.671770119120300307308982892706153300963176382244098026996. .

1.6717701191...

We note that 1.6717701191... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

Alternate forms:

27 24000 V2 734

5':”:' _48 ';-"3."4 _ 24 |:||:||:| ?3."4 P—.-'I'_"42 + "I'IE F\‘,'? T
27 168000 ¢+

500 —84000 "-"E - 168 "."E Ll iﬁ? o2+ VT o
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3 [—15 734 (27 + 250000V 2 ) - 216000 - 734 ¢ ™42 1 92 V7 ”]

5DD{—48 734 _ 24000 734 o742 L2 fﬁ"]

Alternative representations:

47 + 7 1
-+ —
10° B
oxXplT "I.II 3
<z
1 _sYzae
f Ty 102
u'Zmnd?{rzn:lzm JIRE
54 1
b e —
10° op(rV7)
—— L V2
1 CsVa a4
| 2 1/168 (247 [-2/ 7)) 10
y (2e7[2])(2mprrren@s7[-2i7)
47 + 7 1
-+ =
10° i
explT "I.II = ,
-2
1 IS EICE
f 2 10°
u'zmnd?{rznfnm /168
54 1
PR -
103 :x'p{n‘-" ?Il .
— ¥z
1 L ERILE
f . . 107
J {g_?[ﬂhpznjhmsm-? [2/7])°
47 +7 1
+ =
10° B
explm "'||I 3
— 4z
1 _eVaa e
f 2 103
u'zmnd?ipznfrmd JLEE
47 +7 1
+
10° R
explT "I,II =
— 2
1 IR ETICE
107

\II|II12_-;.-I§'|+?]|:'W:::|1,-'1I‘.‘AS (2-7[2/71+702
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Series representations:

47 +7 1
+ —
10° R
:x'pn,lllll 3
— 43
1 Y ERICE
f 2 103
1.|||2de?|:?2”:|21-de JEH
27 1
el G —
500 v.:x'p{n‘a'?] ,_
SN A S
24 . 734 1
1000 Ak
e sinl 225 )] (ke
gk 1,163[?,2 [?E:‘Ll - In Ly sin| |
[ he=0 k! ] 37 n
47 +7 1 27
5t g
10 - IE]
Vo3 :
'z
1 YA
f : 103
u'.?mnd'?l'lrz”]zm'?g-'llﬁs
1
-
_::q:-{:r ?:|+u'?
24 . 73/4 1
1000 Ein““] ; e
11168 |72-|7 30 ——F— |{n . J
l:zrl:—mfk‘zm] E?_ - m
47 +7 1 27
+ —— —_—
3
10 il I,'E] 500
Y 3
2
1 ¥z ae
2 10°
u|2m0d?{F2n-|2ﬂ'lI| {168




We have that:

3 .n
Er) = 1+240) =2 — 1+240g+2160¢> +--- , (3.4)
_qn-
n=1
Bs(r) — 1 ami 9 ) 5049 — 166324 (3.5)
.'.G i ot s, / i — 0 == i, —_— e .0
n=1 L —,r]r”- ! !

[((((1+240%e7(2Pi)+2160*((( (2PD)) 23 - ((((1-504*e(2Pi)-
16632*(((e 2Pi)Y2)))))))"2] * 1/1728

Input:

1
((1+240™ +2160(e” ") —(1-504¢" — 16632 (")

1728

Exact result:
(1424027 +2160 ™) —(1-504¢*" -~16632¢*7)*

1728

Decimal approximation:
1.3750543765592172961607081988235269298380528452635654.. x 10%°

1.375954376... * 10%
1.375954376559217296¢+23

Property:

—(1-504¢*" —~16632€*™)2 + (14240 €™ +2160 %7
1;5’28 — |5 a transcendental number

Alternate forms:
2T 2464 L0865 16401765 + 194400007 + 5832000 ¢ 127
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& [1 — 2462 408 e*T 16401757 4194400087 +5832DDD¢=1D”}

(1+240¢%™ +2160 ™) —(-1+504¢>™ + 16632 £* ")
1728

Alternative representations:
(1+2402™ + 2160 (2™ )® - (1 -504 ¢ - 16632 (2" )

1728 B
~(1-504 %"~ 16632 (3% P)? +(1 +240 %" + 2160 (€ °))°

1728

(1+24027 + 2160 (™ F) - (1 -504£2" — 16632 (2" F)

1728 B
(1 +240 exp? "(2) + 2160 exp®"(z)*)® - (1 - 504 exp” "iz) - 16 632 exp” "(z)* |

1728

for

(1+240 ™ + 2160 (**P) - (1 -504 " ~ 16632 (&7 PP
1728 a

%[—[1 ~504 ¢720ED _ 16632 (e 2 RV 4

(1+2407 lost-1) | 2160 e ‘Dﬂ-lﬂf f}

Comparison:
= (0.1 to 1000) xthe number of grains of sand on the earth (=10°" to 107

Series representations:
(1424027 +2160 (*"f*) - (1-504°" ~16632(*" P gy (1t f142k)

1728 e

Bt SR
[1 94 M I 1k f(142k) .08
32 £ -1 f{142K)

167 1 142 k) 24 79 -1/ (142 k)
e =k=0"0 1 "+ 64017 D i

k=0 +5832000¢"

1944000 ¢ Ek‘“’*’:,:,»:—lf‘j'{1+zk]]

42



(1+240 €™ +2160(e*" ) - (1 -504 " - 16632 (¢ ")
1728 B

el boial il

= @ 1 G @ q g ® 1 107
5401?LZ E] +19MDDDL2 E] +5832DDDLZ E] }
=0 =0

=0

(1+2402™ +2160 (2™ 2)® — (1 -504 2" - 16632 (2" )

1728 B
n 4 Gor
1 1 1
1-24 +08| —— +64017 | ———— +
o (1f w (1f o (-1
k=0 k! k=0 k! k=0 k!
8 10 T
1 1
1944000 | ——— +5832000| —— —
@ (1K @ (1 @ 1
k=0 k! k=0 k! k=0 k!

n!is the factorial function

Integral representations:
(1+2406*™ +2160(e* ") - (1 -504 > — 16632 (&* ")

1728 N
4 (147 )de +98° k" 1/{14¢2 ) dt + 64017 ¢

4 [# 1142 dr 12 [ 1f{142)de
VI (1 24, b /i)

(607 {142 (801 {1402
16 (9 1/{14% ) dr + 5832000 ¢2° JhaR e e ]dr]

1944000 ¢

(14240 €% +2160 (2" F) - (1-504 2" - 16632 (e* ")

) 1728 _ -
1l=|4 JD"“’sin-:r;u,-'r dt [1 _ 924 1l=|4 Jumsin-:r;u,-'r dt .08 fs JD""sin-:r;u,-'r dt 5

16 (17 sinie )t dt +5832000 ¢

20 E”" smif )T dt

64017 2l SMVEA | 1 944000

(1+240 2™ + 2160 (™ F) - (1 -504 " ~ 16632 (2" F)
1728 a

1 2 rl 2 rl 2
fSJD\ll—r dt 1_24f8b\11—r dr+98f16b\l1—r dr+

S A 12 o
64017 o V1T I 1944000 20 YT L 5832000, RV
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Logically:

[((((1+240%eN(2Pi)+2160*(((e*(2P1))"2)))))"3 - ((((1-504*e(2Pi)-
16632*(((eN(2Pi)))"2)))))"2]*1/1.37595437655921729616 x 1023

Input interpretation:
((1+240™ +2160 (e ") —(1-504 " - 16632 (" "))
1

1.37595437655021729616 - 10%3

Result:
1728.0000000000000000...

1728

This result is very near to the mass of candidate glueball fy(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

From which:

(CCCCC1+240*eN2PD)+2160*(((eM2PD))Y 2)INM3 - ((((1-504*e”(2P1)-
16632*(((e(2P1)))"2))))))"2]* 1/1.37595437655921729616 x 10723)))) /15

Input interpretation:
[[[1 +240 27 + 2160 (") - (1-504 6" - 16632 (> "))

. ]‘"‘ i1/15)
1.37595437655921729616 - 10°°
Result:
1.64375182051722576231. ..
2
1.643751829....={(2) = % = 1.644934 ...

And:

29/1073+[[((1+240*e (2Pi)+2160*(((e(2Pi)))2))"3 - ((((1-504*e(2Pi)-
16632*(((e(2P1)))*2))))*2]*1/1.3759543765¢+23)]1/15
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Where 29 is a Lucas number

Input interpretation:
2
1_;‘ +{{(1+240 &*™ +2160 (") = (1 -504 " - 16632 (* "))
1

14 15)
1.3759543765 - 1023 :

Result:
1.6727518295...

1.6727518295.... result practically equal to the proton mass without exponent

~(29-4)/10"3+[[((1+240%e (2Pi)+2160*(((e(2Pi)))"2))"3 - ((((1-504*e"(2Pi)-
16632*(((e(2P1)))*2))))*2]* 1/1.3759543765¢+23)]°1/15

Input interpretation:

29-4
- *\(+290 e’™ +2160 (" PP - (1-504" - 16632 (" "))
1

1.3759543765 = 10°°

+

™(1;15)

Result:
1.6187518295...

1.6187518295...

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

Now, we have that:

7

2 + @ hi(r) = xlg) = Z l.q . l
; _ ant . !
5 L= leag)
_71/120 3 4 ! — q"
g P hy(r) = xale) = Y

(1—gt) - (1—g¥tl)

o
il

forn=2and q=0.8:

(€0.8)"2) / [((((1-(((0-8))*3))) ((((1-(((0-8)))*4))))]

Input:
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0.8°
(1-0.8%)(1-0.8%

Result:

2.221333688746723532809098582789106579590386067795104180550...

2.22133688...
Repeating decimal:

2.221333688746723532809098582789106579590386067795104180550...

((0.8)"2) / [((1-((((0.8))*3))) (((1-(((0.8)))"5)))]

Input:
0.8

(1-0.8%)(1-0.8)

Result:

1.950671421103143702062249826390243521820210516459765451268. ..
1.950671421...

(2.2213336887*%1.9506714211)*1/3

Input interpretation:
¥ 2.2213336887 - 1.9506714211

Result:

1.6302941674...
1.6302941674...

(11/1073+3/10"3)+(2.2213336887*1.9506714211)1/3
where 11 and 3 are Lucas numbers

Input interpretation:

11 3 af
[— 4 —J+ v 2.2213336887 - 1.9506714211
10*  10°
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Result:

1.6442941674...

1.6442941674.... = {(2) == = 1.644934 ...

2
6

(-11/1073-3/1073+2/10"3)+(2.2213336887*1.9506714211)*1/3

where 2, 3 and 11 are Lucas numbers

Input interpretation:

11 3 2 5
(-— RS R —] +\"I 2.2213336887 » 1.9506714211
10°  10° 10°
Result:
1.6182941674...

1.6182941674...

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

We have that:

Since the degeneracies of immortal black holes are independent of the moduli by definition,
they are actually invariant under S-duality:

d'(n+mb* +b,L42mb,m) = d*(n,L,m). (11.5)

From the mathematical point of view, this is precisely the action of the elliptic part of the

Jacobi transformations (4.2) on the Fourier coefficients of a Jacobi (or mock Jacobi) form.
The immortal degeneracies d*(n, £,m) are computed using the attractor contour (6.13), for

which the imaginary parts of the potentials are proportional to the charges and scale as

Im(o) = 2n/e, Im(7) = 2m/e, Im(z) = —{/e, (11.6)
with £ very small and positive. In other words,
lpl =X, |qgl =X, |y|=A"t,  with A=exp(—2r/e) =0 (11.7)

on the attractor contour. We assume that n > m without loss of generality, otherwise one can
simply exchange o and 7. Moreover, using the spectral flow symmetry (11.5) we can always
bring ¢ to the window 0 < £ < 2m for the immortal degeneracies.
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For m equal to a positive integer, n >m; m =3, n =8 & very small and positive, € =
0.0833333...and r>0;r=2 s>0;5s=5

}Lﬁf Jnr—y/m =2

(((exp(-2Pi/0.0833))) ((((2(((sqrt(16)-sqrt(15)))"2)))))

Input:

o 2{UE-¢ﬁ]E[_ T
: D.DEEB]

Result:

0.0877023...

0.0877023...

Series representations:

1 2
2|z 21::1"‘[2 “15" Via -145 15 '|‘
k) '

Life=0)
' (-24.0006m

2-{u‘ﬁ-~;ﬁ]2[ 2 }_ 5

eX -
P 0.0833

—kj_L1y [{_15¥% 47 1+ 7 | P
. 15 'n‘g.',,:{'n‘mf‘”“*“l-‘ u'15]
VIEVT [  2n e R
ex R =exp | (~24.0096 )
£ [ D.asan ? %
2.:u'ﬁ_u-ﬁ'|3[ 2 J
EXp ] -
0.0833
—3 -1 (-1}, [n5-2p 629 F)55% )2
2yz L A T et
(-24.0096 m)
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Integral representation:

ity TS)Cas) 4
=i pa+y
(1+g)° = = for (U Eeja) and |arg

(2 x i)y [{—a)

(23/28) 1/ (((exp(-2P1/0.0833))))((((2(((sqrt(16)-sqrt(15)))*2)))))

Input:

23 1

28 2(ViE 15 .
AP [_ D.DSBB}

Result:

0.36610...

9.36610... result practically equal to the black hole entropy 9.3664

Series representations:

1 2
23 23 -2 EE;.;.EIU""[E (15* V18 -14k 15 )
- 2 = ik ’ ' (-24.0096 m)
2(V16-/15 ) 2 28
xP [_0.0833}
23

2.:u'ﬁ-u'ﬁ]2 ‘TR
xp [_0.0833}28 ,

[ 1Y [{_15% 7 14+ ¢
oo B (-3) (22 fvTF s yTE |
23 g K
— ex (-24.0096 m)
28 =P i
23
2.:u'ﬁ-~wﬁ]2 20 -
EXp [_D.DSBB
1 V. =k 32
i -1F(-2), (15-59/-16-20))55"
29 W Lafe=] k!

28

: e
1or not (| el and -
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We have that:

1 .
pog(m + 1) - : Z 4 -y{ .

n24(7)

From Wikipedia:

n(r) =3 ] -a).
n=1

A = (2m) 2 (r)

/2PN 2 * ((((([((((1+240*eN(2P1)+2160*(((e"(2P1)) " 2)N))HN"3 - ((((1-
504%eN(2Pi)-16632*%(((eN(2Pi)))"2)))))"2] * 1/1728))))

Input:

1
1+240 62" +2160 (") —(1-504 62" - 16632 (e " PP )x ——
[ ey L AW 1728

(2 m*?

Exact result:
(1+240£°™ +2160*7) —(1-504¢*" - 166327

7077888 r'?

Decimal approximation:

3.6345078704342506936264153454173598583480240628752803... = 1013
3.63450787... * 10"
Alternate forms:

(1+240¢*7 +2160*7)P —(-1+504¢°7 + 16632 £*7)°
7077888 x"

2" (1-2462" + 986%™ + 6401757 +1944 000%™ + 5832000 ¢'°7)
4096 7'

(1+2402™(1+92™)P —(1-504¢2"(1+3327)F
7077 888112
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Alternative representations:

(1+240 €™ +2160(e*" ) - (1 -504€>™ - 16632 (")

1728 (2 )2 -
~(1-504 %"~ 16632 (3% F)* + (1 +240 %" + 2160 (S0

1728 (360 =12

(1+2402™ + 2160 (™) - (1-504 " - 16632 (2" )

1728 (2 m!2 -
(1 +240 exp® "(z) + 2160 exp®"(z)*)® - (1 - 504 exp® "(z) - 16 632 exp” "(z)* |

1728 (2 m!2

(1+240 ¢ +2160 (2™ P)? — (1 -504 2™ — 16632 (2" )?
1728 (2 m)12 =
({1-504 245D _ 1 633 2ibmDRP

1

1728 (-2 i log(-1n*
{1 +240 ¢ 2151 9150 [f-z i 1ng_1;}2 }3}

Series representations:

(1+240 2™ + 2160 (™) - (1 -504 €™ - 16632 (2" )

| 1728 2 m)'2 -
" ; o ] o ] .
[‘,S I -1F f(142k) [1 Y Eig -1 f(142k) +08 ‘,153&5:.“-1?'&,."':“2"‘.' i

oo _pf i )
24 Fila-1) ..-1+2k-'

S
64017 ¢ +10944000 f32 Ele=n" lilklln'l:1+2k:| 2

L] o ) , [ _lk 12
5832000 ¢ “k=0' ”k-'”'l2“]];[68?194?6?35 LE L ] ]

1+2k

(1+2402™ + 2160 (2 ") — (1 -504 %" — 16632 (2" )

1728 (2 m? B
1 i B
4096 712 k!

© 1 PT © 1 YT
]34 ZE +08 LE +
=0 =0 =0
@ q G @ q g ® 1 100
5401?LZE] +1944DDD[;‘E] +SEBEDDDLZE] ]
=0

=0 =0
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(1+240 67 +2160 (e* 7P - (1 -504¢*7 - 16632 (¢* 7)) 1

1728 (2 m*? T 4096 £12
T 47 B
1 1 1
1-24) —— +98| —— +64017 | ——— +
yiod =1 S =1 ¥ (=1
e k<0 k=0 |
gm 10 7 i
1 1
1944000 —Jk +5832000 x —
i e o (=1 e (=1}
Ek:n e E.&:n X Ek:n R

n!is the factorial function

Integral representations:

(1+240 62" +2160 (e*")® (1 -504*" - 16632 (¢*" )

1728 (2 m)12 B
[f4 Bﬂsinm,-'rdr [1 ~ 94 f4 Lﬁﬂsimr:,-'i dr +08 fg Lmsinm.-'r At . 5401?.912 B’"sinm,-'rdr .

1944000 = [y sintrye de + 5832000 ¢2° B’"simrymr]] /

/

‘o0 B] 12

[15???215“ SH:[“JE'] ]
]

(14240 %" +2160 (*"F) - (1-504 2" - 16632 (")
1728 (2 m)*2 -

o] ({142 (%1 {{142) (0] {1402 (%1 {{14£2)
[ﬁ gt (e e [1 ot Iy /(1= e L 08" Iy (1= e + 64017 ¢ 2 7 /(1% ) e "

5 o gy
1944000 180 Y1471 | 5532000 20k 1 'mr]];
w1 12
[15???215“ .“J ]
o 1+¢2

(1+240*7 +2160 (&> ")) - (1 -504¢*" - 16632 (*7 )
1728 (2 m)'? B
[f4 [osin?iye? de {1 oy A | sin? y/e? dr + 98 ¢° [ sin?ieye? dr £ 64017 ™2 [ sinin)fe? de "

1944000 f16 Ja“"siruz-:r:nl.fr2 dr

He 12
~ ¢
[15???215 j“m L ]
0 2

+5832000 2 L7 0/t & )/
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n**(t) = 3.6345078704342506936264153454173598583489249628752803 x 10713

1 id
. E F o
() 3

pu(m+1) —
=0
p4)=>5
5*1/(3.6345078704342506936264153454173598 x 10"13) * 4 * 0.86"4

Input interpretation:
1

0.86%
3.6345078704342506936264153454173598 1017

Result:

3.0100810316013623666071171675333115139424117734748922 ... « 10712
3.010081031601...*107"°

We have also that:
(1.375954376559217296e+23)/ (3.634507870434250693¢+13)
Input interpretation:

1.375954376559217296 - 10%3
3.634507870434250693 - 103

Result:

3.785806567519740660697800308358790813271668991239450567. .. 107
3.7858065675... * 10°

And:

13/1073 + (29+7) / In((((1.375954376559217296¢+23)/
(3.634507870434250693¢+13))))

with 29 and 7 that are Lucas numbers

Input interpretation:

13 20+7
S
10° log| L:375954376550217206 1023
Og 7)
3.63450 7870434250603 - 10

logix is the natural logarithm
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Result:

1.6453180994151531342. ..
T

2
1.645318.... < {(2) == = 1.644934 ...

6

(21/10°3+5/1073+13/1073) + (29+7) / In((((1.375954376559217296e+23)/
(3.634507870434250693¢+13))))

Input interpretation:
[ 21.. .5 .19 ] 29 +7
+

s e oy
10* 10* 10°

13750543 76550217206 1023 J||

log( 2272934 o
3.62450 7870434250623 - 10

logix is the natural logarithm

Result:

1.6713180994151531342. ..
1.671318....

We note that 1.671318... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

(13/10°3-29/10/3+2/1073) + (29+7) / In((((1.375954376559217296¢+23)/
(3.634507870434250693¢+13))))

With 2 and 29 that are Lucas numbers and 13 that is a Fibonacci number

Input interpretation:

[ 13 29 2 ] 2047
10  10° N 10° ’ log[l.a?swmz?ﬁssmwzpa 1:333-].I
3.6345078 0434250603 1013

log(x) is the natural logarithm

Result:
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1.6183180994151531342. ..
1.618318....

This result is a very good approximation to the value of the golden ratio

1,618033988749...

We have also:
(3.634507870434 x 10”13 * 3.010081031601*10™-13)"1/5

Input interpretation:
5
v 3.634507870434  10% - 3.010081031601 107 %

Result:

1.613632974681...
1.613632974...

(2/1073+29/1073)+(3.634507870434 x 10~13 * 3.010081031601*10™-13)"1/5
Where 2 and 29 are Lucas numbers

Input interpretation:

2 29 g/
[— e o ]+ V 2.634507870434 - 10" . 3.010081031601 - 107 1*

10°  10°

Result:

1.644632974681...

1.64463297.... = {(2)

”?2 — 1.644934 ..

Now, we have that, for n =27 and n = 49, where 49 =47 + 2 and 27 = 29 — 2, where
2,29 and 47 are Lucas numbers:

a(n) ~ exp(Pi*sqrt(n/3)) / (8*3°(1/4)*n"(3/4))
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(((exp(Pi*sqrt(27/3)) / (8*37(1/4)*27°(3/4))))) + (((exp(Pi*sqrt(49/3)) /
(8%37(1/4)*497(3/4)))))+11

Input:

%) 3]

+
8vV3 2734 83 .4934

EXp

+11

Exact result:

EE f-:'?:r]ll."u' 3
11 + — +
72v3  s56Y3 VT

Decimal approximation:
1785.478249795823306587715128189583509213998637921956234650...

1785.4782 result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

Alternate forms:

116424 + 493 €37 + 9. 34 4T V3
10584
[ )
P': T :'III'II "-l'? -

——— +— (2376 + ¥ 3 £”

56 1’? v7 216 [ ]
[ )

I:?"-”.-'III\"I? [33_!'4 ,.‘,l?'l
-+ 11

1 3nm (o £
I - 3
216° Y3+ 1176

Series representations:
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g V3 2734 g Y3 4934

i rosms 0 el 5 S
k=0

10584

|
|

ol -

—
9. 3347 | 46 2[45]4:[§
' ex Sl i

'V 3) |k

k=0

|

g8v3 2734 V3 49¥4

11k 1
1 _ . (22
10584 [“5424+4W3 Exp[m,fs LML

k=0 k!
L ER
9 33_-'4\.Fexp[r‘ull4_: é#”

= ! N 4 — +11 =
8v3 2734 g3 49%4
: s, (1 [_é}k (9 — zo)* =¥
10584 116424 + 49 4/ 3 exp|n 4/ 2o k{n - ’

o (—I1F (-1 :
7 33"45&@[“/52[ Al E}k[‘g

~ —Zo| Zo
k
k=0

e et [ o
tor not({zeaeR and -

And:

(((((((exp(Pi*sqrt(27/3)) / (8*37(1/4)*277(3/4))))) + (((exp(Pi*sqrt(49/3)) /
(8*37(1/4)*497(3/4))))+1 1)) 1/15

Input:
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Exact result:

]
am o f

1411+ — +
\'" 72vI Y37

Decimal approximation:
1.647341493354365565831362202983137980267972133278168044047....

2
1.64734149.... = {(2) == = 1.644934 ...

Alternate forms:

— (Tmv3

:
1{/ 116424 +49v3 3749 . 3347 ¢

,5".'? =2/15

II y
1{‘ 5544421 +7V7 37 + 0 3‘,3 P-:?m.,w 3

VZ V3 V7

229/10°3+(((((((exp(Pi*sqrt(27/3)) / (8*37(1/4)*27/(3/4))))) + (((exp(Pi*sqrt(49/3))
/ (8*37(1/4)*49°(3/4)))+1 1)) 1/15

Input:

— —

| |
27 40
2 exp[n\f : ] Exp[;r\l = ]
__3+15: e et g . +11
100 \g¥3 .2794 83 493/4

Exact result:

(Tm/VE
i e e ! 20
11+ +

\ " 72v3E g4y 1000

Decimal approximation:
1.618341493354365565831362202983137980267972133278168044047....

1.61834149335...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Alternate forms:

ll | —
500 645 713/15 I{f 116424 + 493 37 +9. 334 7 7V3 _gog

21000
\/5544»*21 N LT A i
V2 V3 5'.*? ~ 1000
1000 II5544\|'21 ?-\ul? am +D4'_3 ‘i?T:lll.'llu'? ; e
k - —-2952 32_|15 ﬁ

'5'..'21

1000 V2 32157

Series representations:

29 Exp[fr ||23—7] Exp[ f?]
_— 415

100\ g¥3 2784 g3 a9¥e

609 +500 - 643 71313 115424+49ﬁexp[nﬁ Za'*‘[

k=0

ol R P

21000

)

==
- | 46 46 &, (46
9. 3" 7 exp|m 3 [ ]

] ~i1715)
\ m :

ol T P

ok JF] =7

2 |
= +15 + +11 =
100"\ sy o 893 a9
B
TTog | 609 +500 <64 x 7023 llﬁ424+49ﬁexpn£gsTH +
=|:|
3 1k
- |46 & (-2e) [2)
9. 3% 7 explr | — (1/15)
\ 3 %3 k!




[ 27 ] [ .' 49]
exp|r [ = explr [ =
29 [ ‘III . "II . 4/5  ~13/15
_—3+15 . ) - = . + = —|5C|9+5|:”:| 6 : '.? :
10\ g3 2734 V3 4994 AL

E — [—1]‘k [_El}k [g—ZD'llk Z’ak
116424 + 49+ 3 exp|ny zo 2‘ +

7 k!
| — [_lkr_l. 4_'0_30 zlik
g x3¥* J7 exp[nu"z.;. Z‘ l ZLLB ) ™ (1/15)
k=0 ’

From:

CERN-PH-TH/2009-108 - UMN-TH-2803/09 - FTPI-MINN-09/23
Nucleosynthesis Constraints on a Massive Gravitino in Neutralino

Dark Matter Scenarios
Richard H. Cyburt, John Ellis, Brian D. Fields,
Feng Luo, Keith A. Olive, and Vassilis C. Spanos

Massive Gravitino with a mass mz, = 250-500-750-1000-5000 GeV
M= 250 GeV
m3/= 500 GeV
M= /20 GeV
M3 .= 1000 GeV
ms,/,=5000 GeV

Note that, from the following Lucas numbers:

5778-3571; 1364-843; 843-521; 521-322; 322-199
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Calculating the square root of the sum of the two ratios for each corresponding mass
value (example: 1/ V(5778/5000 + 5000/3571) = 0.62551724...), we obtain:

5000 = 0.62551724; 1000 = 0.62619487; 750 =0.624568398; 500 =0.6207953;
250 =0.62692765

Note that the ratios of the above Lucas numbers are always an excellent
approximations to the golden ratio. For example: 5778/3571 = 1,618034164...

Now, we have the following mean:
Input interpretation:

1
5 (0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 + 0.62692765)

Result:
0.624R006916

0.6248006916...
And:

1+(18+3)/10"3+1/5(0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 +
0.62692765)

Input interpretation:

18+3 1
lD-; - 5 (0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 + 0.62692765)

-+

Result:
1.6458006916

1.6458006916 = ((2) = = = 1.644934 ..

1+18/1073+29/10"3+1/5(0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 +
0.62692765)

Input interpretation:
18 29

x G R
lm3 10°
£ (0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 + 0.62692765)
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Result:
1.6718006916

1.6718006916

We note that 1.6718006916... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

And:

1-18/10"3+11/1073+1/5(0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 +
0.62692765)

Input interpretation:
18 11

RO ATk
lm3 10°
£ (0.62551724 + 0.62619487 + 0.624568398 + 0.6207953 + 0.62692765)

Result:
1.6178006916

1.6178006916

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

And again:

1/1.6178006916

Input interpretation:

1.6178006916

Result:
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0.618123113182133096326338596058985638277619339348785329694...
0.61812311...

Furthermore, we obtain the following approximation to

sqrt[6((((1+(18+3)/10°3+1/5(0.62551724 + 0.62619487 + 0.624568398 + 0.6207953
+0.62692765)))))]

Input interpretation:
' 18+3

\Illl[ﬁ [l+ 10° -

1
s (0.62551724 + 0.62619487 + 0.6245683098 + 0.6207953 + D.ﬁEEQETES}U

Result:
3.142420110297157578321330398698059883194129495068481633758...

3.14242011...~m
Note that:
750 -21 = 729; where 729 = 9° is a Ramanujan number (Ramanujan cubes)
1/sqrt((((987/729)+ (729/610))))
Where 987 and 610 are Fibonacci numbers
Input:
1

|I QBT | 720
—_— + ——
720 Al10

Result:
[ 1830
\ 377837
Decimal approximation:
0.626348168937984866181218607547686136740494311480382051248. ..

0.626348168...

From:
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ON RECURSIONS FOR COEFFICIENTS OF MOCK THETA FUNCTIONS
SONG HENG CHAN, RENRONG MAO, AND ROBERT OSBURN

arXiv:1502.01429v2 [math.NT] 12 Nov 2015

Forq=0.5 andn=2, 1=3,j=5

Corollary 2.2. We have

{Q) 3 e qrz Do an oy qn{;’m+l )/2
—flg)=—4 gy g d =
(—9)% ; (2 =g~y nz=l (2 =g ”;x_ (1—qm)?
n#0
o0 TInlt1)/92
. (6n — 1)gn(3n+1)/2 ]
+2 ) — _._ (2.8)
n=—0oC q
n#0
(qﬁ:qi){_ 7 e it g,211—1 - Zi qﬁn N i q.'jn-
(—q; gi}; i o ] (1+q‘2n—1)2 ‘2 {1—@9"12 Ii:_x(l_qﬁn}i
n#0
= (Br—1g* :
n=—00
n=0

-4*(((0.572/(1-0.572)"2)))-16*(((0.574/(1-0.574)"2)))+1+4*(((0.5"7/(1-
0.572)"2)))+2*(((11*0.5"7)/(1-0.572)))

Input:
0.5° 0.54 s 0.57 , 1 0.57
= = +1+ +
(1-0.5%F (1-0.5% (1-0.5*F¢ 1 -5
Result:

-1.63083333333333333333333333333333333333333333333333333333...
-1.630833333....

Repeating decimal:
~1.63083 (period 1)

(((0.5°3/(140.523)72)))-2*(((0.5"4/(1-0.5° 4 2)))+(((0.512/(1 -
0.574)"2))+(((5*0.5°12)/(1-0.5"4)))

Input:
0.5 4 0.5* 0.5% 5x0.5"
= + +
(1+0.5%) (1-05" (1-05%  1-0.5"
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Result:

~0.04187692901234567901234567901234567901234567901234567901...
-0.041876929...

Repeating decimal:
-0.04187692901234567 (period 9)

1H(-((((((0.5°3/(1+0.573)°2)))-2*(((0.5°4/(1-0.5 4 2)))+(((0.5" 1 2/(1-
0.5°) 2))H((5%0.5°12)/(1-0.5° )M /8

Input:
g |' 0.5% 0.5% 0.5 5x 0.5
+ 8] — = + +
‘ql (1+ 0.5 (1-85%% " (1-p5*  1-05°
Result:
1.67258...

1.67258.... result practically equal to the proton mass without exponent

I+3 2 il 61, _GIy2 ! +1 o ¢ 1 ¢
[_q +i g {Z{}‘N__E-_m[q]'riijm},x, B Z l__1)11q31u,n+ll+ht I e (=1} q32r:(ﬂ+1} in o
R dl i e T4 gfmtit®  * La ] glintd :

T=—00 =00

(((0.5°63 / (140.5°47))) + (((0.5%48 / (1+0.5%41)))

Input:
0.55 0.5%

+
1+05%Y 1+05%

Result:

3.5528220000161338918047582070223001702647754153694110... 10718
3.55282209... * 107

1+((((((0.5763 / (1+0.5747))) + (((0.5748 / (1+0.5°4 1)) /76

Input:

|
: ?6|| 0.55 0.548
+ +
Y 1+05% 1+05%
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Result:

1.645470...

1.645470.... = {(2) == = 1.644934 ..

Forn=2, m=3

( f( . . 42 Z ﬂgnm

n=1m=

oo

(= ]

1(32 Z nqznm + 42 Z 6n 4 2m — l)q‘an 1+2m)/2

n=1m=1

1-4(2%0.5°6)-16(2%0.5°6)+4(12+6-1)*0.51 1

Input:

1-4[2 D.SE'}—lE[E D.56}+4[12+ﬁ—11 0.5

Result:
0.408203125

0.408203125

A((((1-4(2%0.576)-16(2%0.5"6)+4(12+6-1)*0.5*1 1))))

Input:

4(1-4(2-05°-16(2-05°%+4(12+6-1) 05"

Result:
1.6328125

1.6328125

Forl=3,

0

_ obl+1 !
e, = M

(((19%0.5%33))) / (((1-0.5"19)))
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Input:
19x0.5%

1-0.5%

Result:

2.2118953335673018785512515091924842691121465914661244. . % 107°

1/(((((((19*0.5733))) / (((1-0.5"19)))))))* 1/40

Input:
1

|
4‘.;,‘1 19.0.5°3
1-0.51%

Result:

1.645814505502531861510545371617584407928026385582237834541 ...

2
1.6458145.... = {(2) == = 1.644934 ...

Forn=2
00 In4+2n-9
- n__ (2n —1)g
2_Sn)d" = ) T — g3
n=>0 n=—oc

(((3*%0.5"14))) / (((1-0.579)))

Input:
3x 0.5

1-0.5°

Result:
More digits

0.000183463796477495107632093933463796477495107632093933463...

0.00018346379....

Repeating decimal:
0.00018346379647749510763209393 (period 24)

(((/(((3*0.5"14))) / (((1-0.5))))N1/17
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Input:
1

1?|| 3.0.514

Vi1-05°

Result:
1.659170601151739390407742508918299759042606867524294079769. ..

1.6591706.... 1s very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.e. 1,65578...

Forn=2

2 ;' —1m rz{iH-l] Tt & 1 3n”+2n ey ) 2= 3n +2n—2
[q (UatrY Z (~1jrgnt3n+) (6n+1)q 3 7 = Lig . (3.11)

B q%n - 1 — gfntl — gbn—3

x—' Nn=—ao0 n——0oc e

(((13%0.5%16) / (1-0.5713))) - (((3*3*0.514) / (1-0.5"9)))

Input:
13x05% 3305

1-0.5%2 1-0.5°

Result:
-0.00035200291427682667315876501367426087675342202947677048. ..

-0.00035200291427....

V(((((13%0.5M16) / (1-0.5713))) - (((3*3*0.5°14) / (1-0.529N)))"1/16

Input:
1

|'
l‘ﬁj _[13 0.516  3.3.0.51%1

1-0.513 1-0.57 }

Result:
1.643769276379747260473388236869983308933390108205898271234

2
1.643769276.... = {(2) = ’% = 1.644934 ...
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Forn=2

_1}?1gri{31?+'l] 2 {_Uﬂqﬂiﬁﬂ—!—l}[l _ {IQM _|_q.-1?".'}

=
ﬂ;..‘_, 1 _|_ q'.}.‘r?. o 1 _|_ qﬁﬂ.

— N=—00

((0.5714 * (1-0.5/4+0.578))) / ((1+0.5712))

Input:
3.5 (1-0.5% +0.5")

1+0.5%2

Result:

0.000057444852941176470588235294117647058823529411764705882...
0.00005744485294...

_1/6In((0.5714 * (1-0.5/4+0.58))) / ((1+0.5412))

Input:
1 log(0.5'(1-0.5" +0.5%))
6 1+0.5%
log(x) is the natural logarithm
Result:

1.627009620659021595507900096306228364323031979255584180140...
1.62700962...

Alternative representations:

log(0.5™ (1-0.5% +0.5%)}(-1)  log,{(1-0.5% +0.5%) 0.5'%)
(1+0.5%)6 N 6(1+0.5%

log(0.5'* (1-0.5% +0.5%)}(-1)  logia)log,((1 - 0.5% +0.5%) 0.5'%)
(1+0.5%)6 N 6(1+0.5
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log(0.5%(1-0.5% +0.5%))(-1)  Liy(1-(1-0.5% +0.5%)0.5'%)
(1+0.5"2)6 N 6(1+0.5%)

Series representations:

log{0.5"% {1 -0.5% + 0.5%))(-1) o e Ty 43)*
o053 | ) ~ 0.166626 3 — )
(1+0.52)6 i k

log(0.5"* (1-0.5% + 0.5%))(-1)
(1+0.5%)6

arg(0.0000574589 — x)
2

= (~1)F (0.0000574589 — x)F x*
0.166626 log(x) +0.166626 3 —— - e

k=1

_ —D.3332521n{

log{0.5 (1 -0.5% +0.5%)}(-1)

(1+0.5%2)6
0.0000574589 -
D.lf:f:ﬁEf:lcg[z.;.}—D.lﬁﬁﬁzﬁrrg[ : 9 - 20)
T

& (=19 (0.0000574589 — zo ) z5*

0.0000574589 1
:-o.lﬁﬁﬁzﬁfrg[ ? z‘”ng( ]_

2 ety

J logizg) +

0.166626
2 K
k=1
Integral representation:
log{0.5 (1 -0.5% +0.5%))(-1) o O1EEETE fu.nunnsmssgl i
(1+0.5%)6 J t

~11/107342/1073-1/61n((0.5714 * (1-0.5°4+0.5"8))) / ((1+0.5"12))

Where 11 and 2 are Lucas numbers

Input:
11 2 1 log(0.5"(1-0.5%+0.5%))
e s s
10° 10° 6 1+0.51
logix is the natural logarithm
Result:
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1.618009620659021595507900096306228364323031979255584180140...
1.61800962....

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

Alternative representations:

11 2 log(0.5"%(1-05%+05%)  log({1-05%+05%)05") o9
i _ S

10*  10° (1+0.5%)6 6(1+0.5%) 107

11 2 log(0.5™(1-05%+05%)  log@log,((1-0.5% +0.5%)0.5™) ¢
0 _ s

10*  10° (1+0.5)6 6(1+0.5%) 10°

11 2 logf0. 5% (1-0.5* +0.5° n ul[l (1-0.5%+05905) g
—— g ———— _—

100 10° (1+0.5%)6 6(1+0.5%) 10

Series representations:

11 2 log{0.5"(1-0.5%+05%))

L = = -0.009 +0.166626

il i -1/ (-0.999943)%
10*  10° (1+0.5%)6 =

11 = 2 log(0.5"*(1-05%+05%)
e =
10*  10° (1+0.51)6
arg(0.0000574589 - x)
~0.009 - 0.333252 m[

2
@ (~1)* (0.0000574589 — x)f x~*

k

-0.166626 logix) +

0.166626
k=1
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11 2 log(0.5"(1-0.5% +0.5%))

_ 4+ —
10*  10° (1+0.51)6
9 (0.0000574589 — zg) 1
_—_ _0.166626 f”g = J lng[— ] i
1000 2 %
arg(0.0000574589 — zg)
0.166626 log(zg) - u.maazq g : 0 Jlag[z.:.H
T
& (-=1)* (0.0000574589 - z)* z;*
0:166626 3 T e 2
k
k=1
Integral representation:
11 2 log(0.5'% (1 -0.5% + 0.5%)) “0.0000574589 1
-—— - Bl [ : ~ =-0.009 - 0.166626 I — dt
10* 107 (1+0.5%)6 Ji t

(47/103-3/10"3)-1/61n((0.5"14 * (1-0.5°4+0.5"8))) / ((1+0.5"12))

Input:
[4? 3 ]_l log(0.5'* (1 -0.5% + 0.5%))

6 1+05%

10° 10°

logix is the natural logarithm

Result:
1.67101...

1.67101...

We note that 1.67101... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

Alternative representations:

[ 47 3 J log(0.5'%(1-0.5% +0.5%))  log,((1-0.5% +0.5%)0.5'%) 44
I _ g Eat
10 107 (1+0.5%)6 6(1+0.5%) 107
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( 47 3 ] log(0.5'%(1-0.5% +0.5%))  loga)log,((1-0.5% +0.5%)0.5%) 44
— - — |- = - +i
10?107 (1+0.5%)6 6(1+0.5%%) 107
(4? 3 ] log{0.5'* (1 -0.5% +0.5%)) Li;(1-{1-05%*+0.5%0.5") 44

5 I W _ S

10?107 (1+0.5%)6 6(1+0.5%) 10°
Series representations:

47 3 y log(0.5™(1-0.5%+0.5%) & (-1)* (-0.999943)
[— . } AoiBs ! _ 0.044 +0.166626 : :

10° 107 (1+0.5'2)6 e k

(4? 3 ] log(0.5* (1 -0.5% + 0.5%))
10 10° (1+0.5}6

(0.0000574580 -
0.044 —0.333252ir | 28 5 X 0.166626 log(x) +
FiB
= (—1) (0.0000574589 — x)* x*
0.166626 5 ¢ - i e Sl

k=1

[4? 3 J log(0.5'* (1-0.5% +0.5%))
10¢  10° (1+0.51%)6

11 0.0000574589 — 1
——U.lﬁﬁﬁzﬁlarg[ ? zﬂ}Jlog[—J—
250 2

0.166626 log(zo) - 0.166626 {

En
arg(0.0000574589 - zq)
2

= (=1)F (0.0000574589 — zq)* z:*
0.166626 3" p s

k=1

J log(zg) +

Integral representation:

(4? 3 ] log(0.5% (1 - 0.5% + 0.58))

*0.0000574582 ]
Gl A / =u.u44-a.1ﬁﬁﬁzﬁj =
10?107 (1+0.5%)6 1

t

Forn=2
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] Ay @ o0 2 ¢ o0 f . o,
q(qz_‘qu)_im . _ _nq-g?? +2n Z (3_}_1 N 2}q3n +8n+4

—_— W = =3 e ;
n0
B 3n2 4+ 2n 00 9. An?4dnt+i
. ng (3n+ 1)q
= -3 —_ - . 3.25
”;x & q[m n:Z_l! ] 4 qﬁﬂ.—l—.} [: )

_3*#(2%0.5M6)/(140.5M2) + (7%0.5°21)/(14+0.5714)

Input:
2x0.5% 70521

+
1+0.52 1+05%

Result:

~0.00008819273169580307986023102117263322024071588960088914...
-0.00008819273169...

_1/6* colog((((-3*(2*0.5°16)/(140.5712) + (7%0.5/21)/(1+0.5714)))))

Input:

1
—lcg[—B

6

2x051%  7.0.52!
+
1+052 1+05%

logixy is the natural logarithm

Result:

- 1.55600... +
0.523599.. &

Polar coordinates:
r= 1641?3 raciel H= 1614l:|2‘: anole

164173 = {(2) =% = 1.644934 ...

Alternative representations:

L oof 32 0.51) 7x0.5% ]][ o Ly 6x0.51% 7x05%
= |-log|- + -1y= - log,|- +
6 1+0.51%2 1+0.5 6 1+05% 14054
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N
+05% 14054

(oo 8 (2 x0.516) 70,52
- |-log|- +
6 1+0.5% 1+0.5

1 6 05 7 052!
i-1)= g logia) log, |- i

L 3(2x0.5'%) 7 D.Szl]][ i ead, 6 g5"% 705t
- | —lOE]— + = = 1 + =
6 1+0.5% 1+05 6 1+052 1+05%

Series representations:

00000881888 &

1 3(2x0.5') 7x0.5% log(-1.00009) 1 & e
! o gl 2

s
1+05%  1+05% e

1 3(2x0.5%) 7052 1 | arg(-0.0000881927 - x)
- |-log|- - + [—llz—zn{ J+
6 14857 A%05" 3 2r
logixy 1 S‘[ 1) (-0.0000881927 - x* x*
3] 3] k
k=1
1 3(2 0.516) 7x0.5% ]] ;
£ - (—-1l)=
6 1+052% 1+05"
1 |arg(-0.0000881927 — zg) 1y logizo)
- { Jlng[—}+ +
6 E.FT ZD 6
1 | arg(-0.0000881927 - zy) 1 & (-1 (-0.0000881927 — zp)* z5*
- { Jlng[z.;.}— = L
B 2r 3] k

Integral representation:

1 1 3(2x0.5'%) 7x0.5% ]] ; 1 -oooo0881927 1 o
— |-log| - + -1y= - -

b 1+05%  1+05" 6 3

(29/1073+2/1073)+1/6* colog((((-3*(2*0.5"16)/(1+0.5712) +
(7%0.5/21)/(1+0.5714)))))

Input:

(29 2 } 1 | 5 2x0.51% 70521
— + —— |+ 7 |-log]|- +
108 10%) 6 1+052 14+054
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logix is the natural logarithm

Result:

1.58700... -
0.523599.. ¢

Polar coordinates:
r=1.67114 (radiu , B= -18.2593"°
1.67114

We note that 1.67114... 1s a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass (N. Haramein)

Alternative representations:
29 2 1 3(2-05%) 7.0.5%
(o)

—=p— [ =0 +
10° 10*) 6 1+0.51 1+0.5
11 6.05% 7.051y 31
- = log,|- + + —
6 1 1+052 1+05%) 10°

i +
10°  10° 1+0.5%2 1+05
05'% 7.05%1y 31

+ Fimm e

1+052 1+05%) 108

[29 2 J_E D [_3[2 g5 7 0.521]_
:

1
"5 logia) log, [—

—F +

10° 10*/) 6 1+0.5%4 1+0.5

1 [ 6051 7.p52! ] 31
+

= Liq|1 = +—
6 1+05% 1+05") 10°

29 .25 1 3(2x0.5'%) 7x0.52
[ J— lo [— ]—

Series representations:

[29 zJ L, [3[2 0.516) 7x0.5%

g i - + s
10* 10/ 6 1+052 1405
91 lep{-1.00000) 1 2. 9USRERIRERR
1000 6 "6 & k
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T +
10°  10° 1+0.5% 1+0.5%
31 1 Prg[—D.DDDDEElQE?—x}J logix)

[29 2 J L, [ 3{2x0.5'%) 7 0.521]
b

== i +

1000 3 2 6
1 i[ 1)* (-0.0000881927 - x)* x*
5 k=1 k
[29 2 J 1, (2% 05" 7 .:._521]
_—  — — Qg A - =
1|::|3 1|::|3 6 1+0.52 1+0.5%
larg[ 0. DDDDEEIQE? z.;.}J { 1 lug[z.;.}
1000 6 Zy
1 arg[—D.DDDUEElQE?—z.;.} AL [—D.DDDDEEIQE?—Z.;.}k o
- { Jlag[z.;.H - L
5} 2 B o k

Integral representation:

29 2 1 : 3(2 0.516} 7 %1532 31 1 [-ooooossiezT ]l -
bl % — TRFL It C' —_ L ey i
[103 N 103} : 1+05%42 1+|:|514 ~ 1000 5] t

6

(21/10°3+4/10"3)-1/6* colog((((-3*(2*0.5716)/(1+0.512) +
(7%0.5/21)/(1+0.5714)))))

Input:

(21 4 ] 1 [1 [ 5 2x0518 7 D.SEIH
— +— |- 7 |-log|- +
17 167 6 1+052 1405%

log(x) is the natural logarithm

Result:

-1.53100... +
0.523599_ ..

Polar coordinates:
r=1.61806 radiu , 8= 161.119° (angle
1.61806

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Alternative representations:
[21 4} L, [3[2 a5 7 .3_521]_

A B = e
10°  10° 6 1+0.5% 1+0.5%
1 1 6::05% 7.0521 25
= log,|- + S
6 "l 1+052 1+05%) 10°

(21 4} - 3(2x0.5'%) 7 .:._521]
—_— Y —— | === T - =
10°  10° 6 1+0.5% 1+0.5%

0.5 7 0.521] 25

1
- logia)log, |- - + —
6 “| 14052 1i:05%] 10°

[21 4} 1 3(2x05%) 7 .:._521]

—_— — | === Dg_ - =

10°  10° 6 1+0.5% 1+05M

1 [ 6x058 7 D.521] 25
+

ity g b a T —
1+0.52 1+05%) 10°

b

Series representations:

T — 10 +
10°  10° 6 1+0.5% 1+05M
1  log(-1.00009) & T OREN AN,
P Wil
k

40 6

21 4 1 3(2x05%) 7.0.52
(e so)-dof ]

(= N

k=1

(21 4 J L 3(2x0.5%) 7 D.521]
R —_— ===l I + =
10*  10° 6 14052  1+05¢
1 1 {arg[—D.DDDDEEﬂQE? - x}J logix)
+ -

40 3" 2 6
1 i[—l}"‘ (-0.0000881927 - x)* x™* |
§ = k o

6 L]

21 4 1 3(2 0.5'%) 7. 052
[E+E}__ [_ 140542 +1+r;:|.514]:
i . E larg[—D.DDDDEElQE?—zD}J10 {LJ+ logizqg)
40 6 2 6
1 {arg[—a.umusswz?-szlag[zm_ 1 i (-1 (-0.0000881927 — 29 )* 25"
B 2 B o k

+
Ep
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Integral representation:
21 4 1 3(2x0.5%) 7x0.5%" 1 1 p-ooooossiez7 1
[—+—J——— - -+ =—+—f - dt
10¢  10° 1+0852% 14051 40 6.

B 1

Forn=2
2 {qz q2 }3‘ {’ ) i (6?1 T 2)@5‘“2 +dn o Gnq3112+9ﬂ 1
— LL_I
[_f}' qﬁji q e’ 1+ qﬂﬁ——z L 1+ (jr("”

(14%0.5%20) / (1+0.5714) — (12%0.5715) / (1+0.5"12)

Input:
1405 12.059

1+05% 14052

Result:

~0.00035277092678321231944092408469053288096286355840355659...
-0.0003527709267....

1/6(((((8+In((((((14%0.5720) / (1+0.5714) — (12*0.5°15) / (1+0.512)))))))))2

l[s | 1405 12.05%Y ]2
< |8 +log =
1+05%  1+05%

logix) is the natural logarithm

Result:

- 1.64451... +
0.0526828...

Polar coordinates:
r=1.64536 radiu i #=178.165% (ancl

2
164536 = {(2) == = 1.644934 ...
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29/1073-2/10"3-1/6(((((8-+In((((((14*0.5°20) / (1+0.5/14) — (12*0.5"15) /
(140.5°12))))))N™2

Input:

29 2 1( 1405 12.05%
—_——-— - [8 +log - ]
10° 10° 6 1+05%  1+05%

logix is the natural logarithm

Result:

1.67151... -
0.0526828...:

Polar coordinates:
r=1.67234 0 , #=-1.8B0525"

1.67234 result very near to the proton mass without exponent

29/10°3-2/10"3+1/6(((((8-+In(((((14*0.5°20) / (1+0.5"14) — (12*0.5"15) /
(140.5212))))))N"2

1405 12.05% ]]Z

o
— - + = |8 +log -
'5[ [1+0.514 1+0.512

10°  10°
logix) is the natural logarithm

Result:

-1.61751... +
0.0526828...

Polar coordinates:
r = 1.61837 radius), &= 178.135°

1.61837

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

From the Last Letter to Hardy from Srinivasa Ramanujan:
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Mock -functicns (of 7th order)

4 9
. q q . q
1+ . + = .
) 1—q9+{1—q3}{1—q1} (1 —¢*)(1—g°)(1—¢°) -
1 0
ixe i . i tf
i) + . e T e =
7 =g =)l g )l—g )l =]
1 : 6
(iii) - = 4 4

i O a 4 !"'.—|_
1—q (1—g*)(1—¢) (Q1=)l—ag)(1L=0g°)

Now, as for the Rogers-Ramanujan equation, we put q = 0.5 |q| < 1; q = 0.5 thatis
< 1. We obtain the following further results:

() 140.5/(1-0.5°2)+0.5°4/(((1-0.5"3)(1-0.5"4)))+0.59/(((1-0.5"4)(1-0.5°5)(1 -
0.5°6)))

Input:
0.5 0.54 0.5

1
“1-05% (1-0.57)(1-0.5% : (1-0.5%)(1-0.5%)({1-0.5%

Result:
1.745041816000557945041816009557945041816009557945041816009...

1.745041816...

(i)  0.5/(1-0.5)+0.5"4/(((1-0.5"2)(1-0.5"3)))+0.5"9/(((1-0.5"3)(1-0.5"4)(1-
0.5%5)))

Input:
0.5 0.5% 0.5°

1-05 " (1-0.5%)(1-0.5% E (1-0.5%)(1-0.5%)(1-0.5%

Result:
1.09760585253456221198156682027640769585253456221 1981566820, ..

1.0976958525...
(i) 1/(1-0.5)+0.572/(((1-0.5"2)(1-0.5°3)))+0.5°6/(((1-0.5"3)(1-0.5°4)(1 -
0.5%5)))

Input:
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1 0.5 0.5°
+ +
1-0.5 (1-05%(1-05% (1-05%(1-0.5%(1-0.5%

Result:
2.400614439324116743471582181259600614439324116743471582181...

2.400614439...

The sum of (1), (i1) and (iii) is equal to:
5.24335210786823690049496501109404335210786823690049496501.
From this result, we obtain the following expressions:

1+ 1/(5.24335210786)"1/4

Input interpretation:
1+

¥ 5.24335210786

Result:
1.660842163368...

1.6608421.... 1s very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

(8/1073+3/10°3 +1) + 1 / (5.24335210786) /4

Input interpretation:

8 3 1
[_3 P l]+ af
10° 10 V 5.24335210786

Result:
1.671842163368...

1.67184216...

We note that 1.67184216... is a result practically equal to the value of the formula:

My, =2 X —mp = 1.6714213 x 107%* gm

82



that is the holographic proton mass (N. Haramein)

(-2#8/10"3 +1) + 1 / (5.24335210786)"1/4

Input interpretation:
8 1
[—2 ok l] s T
10 V 5.24335210786

Result:
1.644842163368...

2
16448421 ... = ({(2) == = 1.644934 ..

((-221%2)/1073-(55+21+5)/1075)+1+ 1 / (5.24335210786) /4

Input interpretation:
[—Zl 2 55+21+5] ) 1
+1+

10° 10°

Y/ 5.24335210786

Result:
1.618032163368...

1.61803216...

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

And:
sqre(((((((O*((((((-2*8/1073 +1) + 1/(5.24335210786)"1/4)))))))))))

Input interpretation:

[2 8 1
- s -
10°

1
6

\

+

v 5.24335210786

Result:
3.141504891005...

3.1415048....=m
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The difference of (1), (ii) and (ii1) is equal to:
-0.44212322922000341355180064857484212322922000341355180064
From this result, we obtain the following expressions:
-(5+2)/(21+3)*1/ -0.44212322922
Input interpretation:
B 5+2 3 1 ]

21+3 [ 0.44212322922

Result:
0.650605413835706143417330A82721022616800604270557573275807 .

0.6596954...
(1+ 12/1073)-7/24%(1/ -0.44212322922000341)

Input interpretation:

[1 12 ] 7 [ 1
N 103/ 24\ 0.44212322922000341
Result:

1.671695413835701055330551869178867727543539375236348598741...
1.671695413...

We note that 1.671695413... 1s a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass (N. Haramein)

3/10"3+(1+ 12/10"3)-8/30%(1/ -0.44212322922000341)

Input interpretation:

3 [l 12] 8[ 1 ]
107 U107 30 T 0.44212322922000341

Result:
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1.618150092649783822016504566106393350896950285930375861706...
1.61815009...

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

The product of (i), (i1) and (ii1) is equal to:
4.598437367426429319522631500841602646078590395426256688283
From this result, we obtain the following expression:
1/(((0.021+0.08+0.03)*4.59843736742))))

Input interpretation:

(0.021 +0.08 +0.03) - 4.59843736742

Result:
1.660039525675315212779583355824250505058320361616371100407...

1.6600395256.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

And, as above, from this result we obtain {(2), ¢ and Haramein’s proton mass

Input interpretation:
8 3 ] 1
[103 *10%)7 (0.021 +0.08 + 0.03) - 459843736742

Result:
1.671039525675315212779583355824250595058320361616371100407...

1.671039525...

We note that 1.671039525... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm
that is the holographic proton mass (N. Haramein)
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Input interpretation:
1

E N (0.021 +0.08 +0.03) - 4.59843736742

Result:
1.644039525675315212779583355824250595058320361616371100407. ..

2
1.644039525.... = {(2) = ’% = 1.644934 ...

Input interpretation:

(41 341, B5+ITE5 1
103 10° )7 (0.021 + 0.08 + 0.03) - 4.50843736742
Result:

1.618229525675315212779583355824250595058320361616371100407...
1.618229525...

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

And:

Input interpretation:

| [ 1 J
6(-2+ —
‘Iql 10° 5 (0.021 +0.08 +0.03)-4.59843736742

Result:
3.1407383135262783743741548721018197829686568320527016503676...

3.14073831....=m

The division of (i), (i1) and (iii) is equal to:
1.253240878545823789333323215917270808621832027209410852515

From this result, we obtain the following expression:
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1+(1/2*1.253240878)

Input interpretation:
1
L+ 1.253240878

Result:
1.626620439

1.626620439
(21/1073-3/1073)+1+(1/2*1.253240878)

Input interpretation:
21 3 1

[— - ]+ 1+ =+ 1.253240878
10°  10° 2

Result:
1.644620439

1.644620439 = {(2) = = = 1.644934 ..

(21%2/1073+3/1073)+1+(1/2%1.253240878)

Input interpretation:

2 3 1
[2 s —]+ 1+ = .1.253240878
10°  10° 2
Result:

1.671620439
1.671620439

-8/10"3+1+(1/2*1.253240878)

Input interpretation:

8 1
i ] o 2 1.253240878

10°

Result:
1.618620439

1.618620439
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

Table 1

Pseudoscalar and vector mesons

5412,8 yroot 18=1,6121755567625040236799532125479
5325,1 yroot 18=1,6107131685717719630155684260401
2112,3 yroot 15=1,6659055431460041004403700717161
2006,97 yroot 15=1,660234338318143520180452828031
2010,27 yroot 15=1,6604161903558361840489468678013
896 yroot 14 =1,6250964572948424170159035095751
891,66 yroot 14=1,6245329345441220430679921671897
9460,3 yroot 18=1,662966903878218810755674090472
3096,916 yroot 16 =1,6526583762364355038554903110161
1019,445 yroot 14 =1,6401483394181421821467273712845
782,65  yroot 14=1,609471902139201026051139929648
775,49 yroot 14=1,6084156869226947936552702850866
6276 yroot 17=1,6726039336098606692726386510316
5366,3 yroot 17 = 1,6572676157466882922176668111163
5279,34 yroot 17 =1,6556756912546367526430981992312
1968,49 yroot 15=1,6580929809993139004336803545987
1864,84 yroot 15=1,652124500626068223307318575767
1869,62 yroot 15=1,6524064810048469221056275242794
497,614 yroot 13 =1,6123275548441915501272274613228
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493,677 yroot 13 =1,611342696472979949148755230894

9300 yroot 18 =1,6613887866520912603544395524522
2980,3  yroot 16=1,6486985231996318451920295756186
957,66  yroot 14=1,6328401386516461371221715914625
547,853 yroot 13 =1,6243008251603635725574534450629
134,9766 yroot 10=1,633149147099935626086407262524

139,57 yroot 10=1,6386236091622671930819981196728

Now, we summing;:

1.6121755567625
1.6107131685717
1.6659055431460
1.6602343383181
1.6604161903558
1.6250964572948
1.6245329345441
1.6629669038782
1.6526583762364
1.6401483394181
1.6094719021392
1.6084156869226
1.6726039336098
1.6572676157466
1.6556756912546
1.65809298099931
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1.65212450062606
1.65240648100484
1.61232755484419
1.61134269647297
1.66138878665209
1.64869852319963
1.63284013865164
1.62430082516036
1.63314914709993
1.63862360916226
The sum 1s: 42,64357788207178
The mean is:
42,64357788207178 + 26 =1,6401376108489146153846153846154 where
n

2
1.64013761... = {(2) == = 1.644934 ...

6

Note that the index of roots are min = 10 — max = 18 (the mean is 15™)
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