On the Ramanujan Taxicab numbers: new mathematical connections with some
equations of Einstein Dilaton Gauss-Bonnet Gravity
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Abstract

In this paper we have described new mathematical connections between Ramanujan
Taxicab numbers and some equations of Einstein Dilaton Gauss-Bonnet Gravity
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Figure 1: The scalar field profile ¢ (blue solid line) and Misner-Sharp mass myg

(orange dashed line) from a weak field, weak coupling run with scalar field initial data
parameters (10) ag = 0.01, ryp = 25, wg = 10, and A = 0.1, ry, = 100 (discretized

with N, =22 4+ 1 points). Here, and in all figures, we normalize units with respect to

m = muys(t = 0,7 = rmax). The metric fields (not shown) remain smooth and close to

their Minkowks1 spacetime values throughout.
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Figure 2: Run with strong field and weak coupling: ay = 0.02, wg =6, 7o = 25, A =1,
Tmaz = 100, N, = 22 + 1, and m ~ 7.5. Shown is the scalar field ¢ (blue line), and
corresponding ingoing (orange dots) and outgoing (green dashes) characteristic speeds.
An apparent horizon begins to form soon after evolution begins. That both characteristic
speeds go to zero inside the horizon r < 2m 1s an artifact of the horizon-avoiding nature
of the coordinates, as time flow “freezes” m this region as A —+ —o¢ here. Outside the
horizon the scalar field slowly grows, and appears to asymptote to the profile expected
for a “hairy” black hole in EAGB gravity—see Figure 3 for a zoom-in of the late-time
profile (though “late” is not particularly so in these coordinates, as we quickly loose

convergence once A and B start to diverge).

From

o(t,r)

ag = 0.01, 7y = 25, wyg = 10, and A = 0.1, r.. = 100

we obtain:




0.01(100/10)*2 exp(-((100-25)/10)"2)
Input:

100 100-25
0.01 [—]2 exp[—[ ]2]
10 10

Result:
3.72336... x 10°%°

3.72336... %107

For

p = 002, Wy = 6, g — 251 A= 1; P — 1D,

r\? r—7Tn 2
sl g () o (- ()
t=0 iy Wo

we obtain:

0.02(100/6)"2 exp(-((100-25)/6)*2)

Input:

o] el (221

Result:
7.60511... x 10758

7.69511... %10

For
ag = 0.02, ro =20, wg =8, .. — 100,
we obtain:

0.02(100/8)"2 exp(-((100-20)/8)*2)



Input:

o220 el (1202}

Result:
1.16252... x 10~

1.16252...%107%

(((0.01(100/10)°2 exp(-((100-25)/10)°2)))) / (((0.02(100/6)2 exp(-((100-25)/6)"2))))
* (((0.02(100/8)*2 exp(~((100-20)/8)*2))))

Input:

0.01 (22) exp(-( 122 )

(2 el (2%)

0.02 (12} exp(-(12222Y)

Result:
0.5625

0.5625

Rational form:
Q

16

From which:

2((((((0.01(100/10)*2 exp(-((100-25)/10)*2)))) / (((0.02(100/6)*2 exp(~((100-
25)/6)"2)))) * (((0.02(100/8)*2 exp(~((100-20)/8Y 2)))))) /3

Input:
0.01 (12} exp(-(5-2)) 100 2 100 - 20 2
23 5,02 (1907 exnf (19025 ) [D'DE[?J EXP[_[ 8 Jn
\ o [5}EXP[[ =l N

Result:
1.650963624447313341037304976204542478423442322150246668486. .

1.65096362444... result very near to the 14th root of the following Ramanujan’s
class invariant Q = (Gsos/G101 /5)3 =1164.2696 i.c. 1.65578...



8/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2 exp(-((100-
25)/6)*2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)"2)))))))]

Input:

8
1 (0.07 (200 _f loo-2542 1 0.02 (1002 _f loo-2042
o [ ) [1|:| Exp[ [ 10 }” D_Dzl:l%D]E:polﬂ%EE]E'l[ ’ [ g } EXP[ [ B }”
Result:
128
128

27*4/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2))))))]+1

Input:
27 4}f é [[D.Dl (%]z Exp[—[malé 29 f]]
0.02 [% }2 E:p{_[% }2} [C'.DE [% ]Z Exp[_[ 1'3'38— 20 ]z]]]] B
Result:
1729
1729

With regard 27 (From Wikipedia):

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



From Ramanujan cubes:

7 10 = 134/
1273 +1

Input:
12% 43

Result:
1729

1729 (Ramanujan taxicab number)

and:

(47-2)/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)"2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)2)))))))]+8

Input:
47 -2

(007 (220 f [ 1loo-2542y 1 DDE[E'E _(100-20 2}

5 [ : [ID} EXP[ [ 10 }” D.DEIIm.IEﬂKp'—ll]DD'QE]E][ . . } Exp[ [—S }”
LI T I & !}

+8
Result:
728

728 (Ramanujan taxicab number)

53%5}3 ::_?i/

973 -1

Input:
9° -1



Result:
728

728 as above

8/[1/9((((((0.01(100/10)*2 exp(-((100-25)/10)*2)))) 1 /(((0.02(100/6)*2 exp(-((100-
25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2)))))))]+7

Input:
8
1 [D DI[E'Z expl—f 109-25 |2 1 0.02 (1002 _1o0-202
5 B llilj P[ [ 10 JH” D-D2{l§ﬂ]zmp{—{m;35]z][ . [ g } exP[ [ 8 }}}
+7
Result:
135

135 (Ramanujan taxicab number)

8/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2 exp(-((100-
25)/6Y°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8Y*2)))))]+7+3

Input:
8

1(0.01 10012 100-25 12 1 0.02 100 42 100-20 12

= [ [Ej EXP[_[ 10 }” D_Dz,llﬂﬂ'lﬂﬂm:_,ll_lllhzi'lﬂ"[ ) [T} Exp[_[T} ”
V& / ! & | B

+7+3
Result:
138

138 (Ramanujan taxicab number)

Note that 135 and 138, are also very near the mass values of the two Pion mesons,
that are 134.9766 and 139.57



8/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2 exp(-((100-
25)/6)"2)))) * (((0.02(100/8)*2 exp(~((100-20)/8Y 2)))))]+47-3

Input:
8
A 2 i 2
5 00153 ({555 ) o gy (025 (55
+47-3
Result:
172

172 (Ramanujan taxicab number)

(/T 1/9((((((0.01(100/10Y°2 exp(-((100-25)/10)~2)))) 1 /(((0.02(100/6)*2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)"2))))))]+47-3)))"3 — 1

Input:
1 100 2 100 - 2542 :
[Efl a[[o.ﬂl[ﬁ] Exp['[ 10 }]] 0.02 () EXP[‘[ID;T_H}E}
o] e (252 - -
Result:
5088447
5088447

Indeed, from

/u?~5ﬂ'3-+- }Lfélj — /;'?'i.Jf

we obtain:

17273 — 1

10



Input:
172 =1

Result:
5088447

5088447

Now, we have that:

(A7+2)/[1/9((((((0.01(100/10)"2 exp(-((100-25)/10)*2)))) 1 /(((0.02(100/6)"2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2)))))]+7

Input: .
i
2 —2532 Y ) TR 1
2 (fo00 (22 expl- (22« — gy (002122 exp(-(2222)
V& / ! & | B

+7
Result:
791

791 (Ramanujan taxicab number)

Note that 791 is also very near to the rest mass of Omega meson 782.65 (diff. about
9)

(A7+4)[1/9((((((0.01(100/10)"2 exp(-((100-25)/10)*2)))) 1 /(((0.02(100/6)"2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)"2)))))))]-4

Input: 7 a
i
2 —2532 Y ) TR 1
2 (fo00 (22 expl- (22« — gy (002122 exp(-(2222)
V& / ! & | B

. |
Result:
812

812 (Ramanujan taxicab number)

11



(55+8)/[1/9((((((0.01(100/10)"2 exp(-((100-25)/10)*2)))) 1 /(((0.02(100/6)"2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2)))))))]+2

Input:
55+8
o (0o CaT exnl 552 sy 0025 55T
+2
Result:
1010

1010 (Ramanujan taxicab number)

Note that 1010 is also very near to the rest mass of Phi meson 1019.445 (diff. 9)

(((55+8)/T1/9((((((0.01(100/10)*2 exp(~((100-25)/10"2)))) 1 /(((0.02(100/6)*2 exp(-
((100-25)/6)*2)))) * (((0.02(100/8)*2 exp(-((100-20)/8) 2)))))]+2)))"3 — 1

Input:
)

[[55 ’ B}Jff[é [[D'm [%]2 Exp[_[mlé = T]] 0.02(22)° exp(~( 222

pan (2] ef-(252 ) -+ -

Result:
1030300990

1030300999

Indeed, from

791" 11275 = lolo=/

we obtain:
12



101073 — 1

Input:
10107 —1

Result:
1030300999

1030300999

Now, we have that:

(521-+123+47+7)/[1/9((((((0.01(100/10)"2 exp(-((100-25)/10)"2)))) 1
/(((0.02(100/6)*2 exp(-((100-25)/6)"2)))) * (((0.02(100/8)2 exp(~((100-

20)/8)" 217

Input:
521+123+47+7

1 100 32 100-25 12y 1 ‘100 2 100-20 12 1)
5 (001 (55 exp(-{*52 ) srammr sz (002 (%) exp(-(2572F)
V& / (B & /]

-7

Result:
11161

11161 (Ramanujan taxicab number)

(521+123+47+18+7)/[1/9((((((0.01(100/10)*2 exp(-((100-25)/10Y*2)))) 1
/(((0.02(100/6)°2 exp(-((100-25)/6)*2)))) * (((0.02(100/8)*2 exp(~((100-
20)/8)"2))))))]+11+1

Input:
521+123+47+18+7

1 100 32 100-25 12y 1 ‘100 2 100-20 12 1)
s (001 (55 ) exp(-(=55=) ) 0.02( 0 oy { 1002512 (0-02(< ) exp(-(=5= )
V& / 11 &

+11+1

13



Result:
11468

11468 (Ramanujan taxicab number)

(843+47)/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10"2)))) 1 /(((0.02(100/6)*2 exp(-
((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)"2))))]+18

Input:
843 + 47
L (000 (Z2) eacp(-( 22221 1 (0.02 (X2 exp(-( 22222
= : 10 } P 10 } ” u.nz.'l-':'ﬂ'F :xp._ll]gg_':ug-lz-l . l P } P 2 } ”
LI T 1 & [

+18
Result:
14 258

14258 (Ramanujan taxicab number)

((((843+47)[1/9((((((0.01(100/10)*2 exp(<((100-25)/10)*2)))) 1 /(((0.02(100/6)*2
exp(-((100-25)/6)"2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2)N)))N]+18))N)"3 + 1

Input:

(843 +47) ;.-"

:—; [[n:u.m [%]2 exp[—[ mﬂlé = ﬁ] 0.02(12) e:p[—[%}z}

ooz (22 e (22522 ] -

Result:
2808516861513

2898516861513

14



Indeed, from

1116174 112687 = /49501

we obtain:
14258"3 + 1

Input:
14258° +1

Result:
2808516861513

2898516861513

From this last expression, we obtain:

SIn((((((843+47)/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10*2)))) 1
/(((0.02(100/6)°2 exp(-((100-25)/6)"2)))) * (((0.02(100/8)*2 exp(~((100-
20)/8)"2))))NIH18))"3 + 1))-2Pi

Input:
/ E E 2 1 100 - 2542 1
Sling [[34%@},. g [[D.m[ T oot (2 )
3
[D.n:uz [%]2 exp[-[lms_ mﬁ]]] + 18] +1|-2x
log(x) is the natural logarithm
Result:
137.193...
137.193...

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

15



Alternative representations:

843 + 47

al 18 l|-2r=
B T e e et R
|:.|:| Dz{lgl:l:r_ p{_ﬁ-lﬂﬂﬁ—ES]E]]g 3
AEERlL L 1B 802 Egﬂ?sw 1002 1002
oo (127 ek {227 2 (2
2[0.02 cxp{ ?6—5]3].:_%]3]
3
843 + 47

51 + 1 o E.i"l' =

+18
og |:DDI|:IDD:[“ pHmu:u 25]21]':5'-'32':_%]2“?‘:‘4mng_m]z]]
(a2l Ja{ e e

3

890
o v002exe{{ P jerrl{ B (152F (17
oloozen{SFICEF)

-2r+5logia)log,|1+|18 +

Series representations:
3

- 843 + 47 -
(o01(Ta P {352 P ooz (2 o {52 F)

(0.02( 92 exnl {19520
" 14240 :xp{_%] 3]"“
-1y [[18 + r_xp:_mmgp:_E:-E]

51 +1—2}T=

18

14240 Exp[- 6&} ]3]
-5
h k

-27+5log||18 +
eXpi— IDD}EXP[ 225}

1

16



843 +47
S5log +18| +1|-2x=

{Dml:mu]h 100-25]2]”“211001_ pHmn-m:n]:]]
{I:I DZ{IUD p{_{ll.'.ltl 25]2-']
14240 p¢-625 !
arg[l—x+[18+ - 1|:u:|::xp{- 4 ] ]

—2x+10inx +5 log(x) -
2rm

14240 expl -
1y [1—x+[18+ i 4 ] ]T(

expi-100) cxp| - 255]

k=1

843 +47
S5log +1|-2r=

{Dml:mu]h 100-25]2]]100211001_ pHn:u:u-zn:n]:]]
{0_02{120]_ p{_{mnﬁ 25]2]]

14240 exp| - 222 | )3
1+]18 4 -
arg[ i [ ¥ ﬂﬁ—lﬂﬂ]ﬂﬂ—%]] 2 1
—2r+5 10g(—}+
2T ZU

i [ 14240 exp| - 623
- +v:xp:—1EICI:I:xp¢ 2‘2'5] T

5 logizn) + 5 logizo) -
2

14240 expf-222) ¥
L [1+[1s+ A ) ] —z| 5

00 ﬂp;-mmmcp{—zi'i]
5 Z ;

k=1

Integral representations:

B43 +47
S5log +18| +1|-2r=

{DD“IIIIID]_ IDD—ESII:IHDD‘?':IDIII]_ p‘_dltltl—ED]::l]
{D.DZ{IED:I" p{_{lﬂﬂﬁ 25 ]2]]9

14240 :prE—ﬁi—s] d

14]18+
‘ 225)| 1
epd =100 exp| —
—2;r+5] : 1 l: 4] Ed’t
1

17



3

843 + 47

S5lo +18| +1|-2x=
£ IDDIIIDDIE i |1|:||:|—25'E"|I:| DzllDD'E f |1|:||:I—E|:|'E"|
(001} | expH T | )Ijo.02| e =5 b Al Y

. (10012 [ 100-25 21
{o.02(%7) exp| - 5 BE

g 1M

825y \3y-s
14240 exp| =57 |
18 + . ‘-‘,-,'5, I(—s) (L +5)
g o ex |- 100 ) e - ? |
-2+ — { s
2im Joiasy [(l-s)
and again:

((((((843+4T)/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2
exp(-((100-25)/6)°2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)"2)))))]+18))*3 +
)N(3/13)+24

Input:
(843 +4?1J,.-’ é [[D.Dl [% f exp[—[mﬂlé EST]] 0.02 (22 E:p[_[%}z}
3 313
[n:u.az [%f exp[-[ lDDE_ “ ]2]]]] 4 13] 4 1] +24
Result:
775.427...

775.427... result practically equal to the rest mass of Neutral rho meson 775.26

((((((843+4T)/[1/9((((((0.01(100/10)*2 exp(~((100-25)/10)*2)))) 1 /(((0.02(100/6)*2
exp(-((100-25)/6)"2)))) * (((0.02(100/8)"2 exp(-((100-20)/8)*2))))]+18))*3 +
D)N((29*372)/1073)-4

Input:
(843 + 4?mjf [é [[D.m [% T exp[_[ lmlé 2 ]Z]]

0.02(%2f E:P[-[&fﬁ[ | [lg_DJ

EXP[_[ lCICIE— 20 ]2]] ] s

18

+1

3 (20.32)/103
] -4




Result:
1785.07...

1785.07 as below

Baryon modes

Scale factor/ p
BY DECAY MODES Fraction (I';/T) Confidence level (MeV/c)

D*(2010) pn ( 14 + 04 )x103 1785

D*(2010)* MASS
The fit includes D=, D9, DE, D*=, D*0, D2 =, D, (2420)0, D3(2460)°,
and 551(2536):t mass and mass difference measurements.

VALUE (MeV) DOCUMENT ID TECN  CHG COMMENT
2010.26+0.05 OUR FIT
& & & \We do not use the following data for averages, fits, limits, etc. » & @

2008 +3 1 GOLDHABER 77 MRK1 + eTe
2008.6 £1.0 2 PERUZZI 7 Lew = eTe

1 From simultaneous fit to D*(2010) T, D*(ZGO?)O, DT, and DY; not independent of

FELDMAN 778 mass difference below.
2PERUZZI 77 mass not independent of FELDMAN 778 mass difference below and PE-

RUZZI 77 D° mass value.

We have also the following results:
From:

Input:

(843 +47) |

/ é [[D'Dl [%]2 EXP[_[ mﬂlé = }2]] 0.02 [1|:n:| }2 Eip[_[%}ﬂ

B

oan (92 s (2252 ) 9] -1

19



Result:
2898516861513

2898516861513

(((((((843+4TY/[1/9((((((0.01(100/10)*2 exp(-((100-25)/10)*2)))) 1
/(((0.02(100/6)*2 exp(-((100-25)/6)"2)))) * (((0.02(100/8)"2 exp(~((100-
208" 2))))]+18)))"3 + 1)) 1/4-233-55+3

Input:
(843 +4?1f.-’ é [[D.Dl [% T Exp[-{mulé 25]2]] 0.02 (2] E:p[_[%}z}
[&02[529]2expﬁ{luﬂé'zﬂf]ﬂ]+
18]3 " 1]" (1/4)-233-55+3
Result:
1019.80...

1019.80... result practically equal to the rest mass of Phi meson 1019.445

From

521+123 +47+18+7

o (0o CaT el 552 sy 0025 557

+11+1

= 11468 , we obtain:

20



(((((((521+123+47+18+7)/[ 1/9((((((0.01(100/10)*2 exp(-((100-25)/10)*2)))) 1
/(((0.02(100/6)*2 exp(-((100-25)/6)*2)))) * (((0.02(100/8)*2 exp(-((100-
208" 2)))))]+11+1)))3)))* 1/4-89

Input:

[[521 +123+47 +18 + ?}f

é [[':”” (o) =5 )) 0.02 (L) Eip[-[%}z}

|
100 100 - 20 2
[D.DE[?]Zexp[—( }]] +11+1] ~(1/4)-89

8

Result:
1019.19...

1019.19... result practically equal to the rest mass of Phi meson 1019.445

521 +123 +47 +7

(0o (52T Sz (02 () en(55)

21



(((((((521+123+47+7)/[1/9((((((0.01(100/10)"2 exp(-((100-25)/10)"2)))) 1
/(((0.02(100/6)*2 exp(-((100-25)/6)*2)))) * (((0.02(100/8)*2 exp(-((100-
208 2))NI-7))) 3))) 1/4-89+21+2

Input:

[[521 +123 +47 + ?‘ff

E[Dﬂl @]2 [ 100 - 25 2]] 1
g [U (m EXP_[ 10 J D_DE[%}ZEXP[_[M'Z'

s /)

sz (22F e (22 )| ~arm 91212

Result:
1019.87...

1019.87... result practically equal to the rest mass of Phi meson 1019.445

Now, we have that:

With this, (D.1) reduces to
1d/¢{, 2M\ do 4802 .

Imposing regularity of d.¢ at the geometric horizon r = 2M, setting lim, ... & = 0, and

changing variables to = r/M, we obtain

L5 ST 4 | 4
o(x) (— TG —) = (D4)

- M2\ " 22" 33

s (1,1, 4
'J['_fl-f"2 r x2  3x3)°

For x=r/M , where M=13.1266e+39 and r=1.9501008226000e+13 ,

we obtain:

22



(19501008226000) /13.1266e+39 = 1.48561e-27

Indeed:

Input interpretation:

> 19501 008226000
1.48561 107" = ~
13.1266 - 10°
Result:
True

Thence, we have:

(((((2*50)/((13.12666e+39)°2)))*(1/(1.4856 1e-27)+1/(1.4856 1 e-
27)"2+4/(3(1.48561e-27)"3))))

Input interpretation:
2 x50 1 1 4

- T — =
(13.12666 - 10°°)* | 1.48561 - 10727 (1.48561 10727 3(1.48561 10727)

Result:
236.0020749430157184085465925864200989116751681427078960454 ..

236.00207494... =236

From which:

(((((2*50)/((13.12666e+39)2)))*(1/(1.4856 1e-27)+1/(1.4856 1 e-
27)"2+4/(3(1.48561e-27)"3)))) — 64

Input interpretation:
250

(13.12666 - 10%°)
1 1 4

L4 s — |- 64
1.48561 10727 (1.48561 10727 3(1.48561 107°7)

23



Result:
172.0020749430157184085465025864200080116751681427078060454

172.00207494... = 172 (Ramanujan taxicab number)

((((2*50)/((13.12666e+39)"2)))*(1/(1.48561e-27)+1/(1.4856 l e-
27)"2+4/(3(1.48561e-27)"3)))) — 8"2- 34

Input interpretation:
2 x50

(13.12666 - 1077
1 1 4

+ - o
1.48561 10727 (1.48561 10727 3(1.48561 10°%7)

8% _34

Result:
138.0020749430157184085465925864200989116751681427078960454 .

138.002074943.... = 138 (Ramanujan taxicab number)

(((((2*50)/((13.12666e+39)2)))*(1/(1.4856 1e-27)+1/(1.4856 1 e-
27)2+4/(3(1.48561e-27)"3)))) — 8°2- 34 — 3

Input interpretation:
250 1 1 4

+ + - =
(13.12666 - 10°%)* | 1.48561 - 10727 (1.48561 - 107) 3(1.48561 10727)
8° -34-3

Result:
135.0020749430157184085465925864200080116751681427078960454 ..

135.002074943.... = 135 (Ramanujan taxicab number)

Results can be applicate to the following Ramanujan cube (Taxicab):
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135 + 1387 — 172/

From:

https://twitter.com/Adityadhar004/status/997520422815059969

o + 0= ¢G4 =
Vi o e =z e
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ix 15[11?’(2“1*?"?’
X ¢ — pes= PV “
[ dar +eEn=2 ¢f"‘:
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rii, Per - pen =X Y i
il < PRy ens ¥ el L fiex )}4 :
X f = L '.r
av. 5 44)= fB)" 4 10 Bt {
4
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We have the following equation:

exp(((((-Pi* ((1+1/4(1-x)+(3/8)"2(1-x)"2+(15/48)"2(1-x)"3)) / (1+1/4 x+(3/8)"2
x"2+(15/48)"2 x*3)))))))

Input:

1+ ‘—lt (1-x)+ [3}2 (1 -xP +[£}2 (1-xp°

exp|-m - .
T x+[3}2x2 +[E}2 x
4 g 48

Exact result:

_nq;iiﬁ-:1—.1']3+;%-:1—.1']E+li'r+1:|
.'liﬁ+0._,1£+,1;+1
e 256 © B4 4
Plots:
5
l 250000 |
| 200000 |
| |1mmﬂ (x from -6.3to 6.3
)l 100000 |
- 50000 |
J |
6 -4 =2 2 4 B
¥
[ 300 |
| 250
/ 2[_][15 (% from -31.4 to 31.4)
150 |
/ 100 |
— 50 |
30 -20 -10 10 2o ao

Alternate forms:
mix{x {25 x=111)4+211)=-381)
P XX (25 x436)4+64 4256

m(25 232111 x2 4211 x-381)

e 250436 12 464 r4256

Alternate form assuming x is real:
_25mx- - +J"]"]"J"LE _2llnx '+3‘&]"E

T 256 254 256
7“5"1—3 +Iq‘—'7"'—.E +&n
£ 286 64 4
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Roots:

Properties as a real function:

Domain
IxeR:x-2.28315)

Range

lyeR:y=23.1407 or 0 = ¥ = 23.1407)
Injectivity

injective (one-to-one

K iz the set of real numbers

Series expansion at x = 0:
(38171256 1225‘,—‘:331.?[1;256}1_1. ESTSP_.:BSIHJ'I.ZSEI}T[].?SIF— 128}1'2
£ i +

1024 i 2097152 i
1225 o 3817236 (1 081 344 — 3292800  + 1500 625 x| x°
6442450 944 i
1 :
1225 —{381m)/256
26 388 279 066 624 T

(-2038431744 + 8248934400 r - 8067360000 r° + 1838265625 x| x* +0(x”)

(Taylor series)

Series expansion at x = co:
. 147" 7 147 ¢" n(122 + 147 m)

T s 1250 x2
49 (¢" 7 (19826 + 53802 7 + 21609 »7)) D[(lr]
sollz
31250 x° x

(Laurent series)

Derivative:
.d’ .FI'[1+ Tx [ } [1_x}2+[§}2[1_x}3}
EXP — =
dx 1 [ } x4 [Ez
4

| o 2 o \
1225ﬂ'[31‘4—ﬁx +2?I2—24x+64}exp["'251 111x°4211x 381]]

25 x% 1362 164 x1256
(25x° + 36 2% + 64 x + 256
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Limit:
N [ S %[l—x}2+ 2_56 [l—x}g}
lim exp|- - . 23 =¢" =23.1407
K- l+£+§£+25x3
[ 256

Now, for x = \N(3%/2)

exp(((((-Pi* ((1+1/4(1-(sqrt(32/2)"0.5))+(3/8)2(1-
(sqrt(3°2/2)10.5))"2+(15/48)"2(1-(sqrt(3°2/2)0.5))"3)) / (1+1/4
(sqrt(3°2/2)10.5)+(3/8)"2 (sqrt(3/2/2)10.5) 2+(15/48)"2 (sqrt(3°2/2)0.5))*3))))))

Input:

eXp|-m

Exact result:
l1+l i

L Y 3

— 2 — 13
425 [jiofa
256 | 4

Q

=

&4

3

- — 3
27 93
| 64vZ a5e YT

£

Decimal approximation:
0.616180280493643121288779290775434429457405890246816407783...

0.6161802804936.....

Property:
e - — 3
ifp_¥3) ey a3} 28y o3
[1+4[1 1‘E}+54[1 1‘IE]2+256[1 1"3}]”

27 sov3 |
1+T+T
B4VZ a5V 2

I1s a transcendental number

EXp| -
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Alternate forms:

. b sy P
262144{—?62—333 V24753 34011 234 43 ]:r

(51241082 480 . 2343 ¥
& )

55536 23-"4{333‘}5681 234 _7g u'?-zlw?]n

; _ 4— 13
11EIS+256\?E+E.C‘\?E \1'3]
&

Series representations:

{ 3
] il +f

n[1+§[1—‘1/\/§]+[§}2[ VY 2 [i:}z[l‘u/T?EH
[ \JF PV T [;—:}ZFS ]
ol o2V 50 - -V 50
=h-[Vser])
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2
1
.r._.'. -
ol b L ——
il -
sl B
B~ e | P
el b~
I
L - _ ki
| s £ ] 8 5
|
| Bt |
5 L25,
e a3
+ i -
p—y | e |
- L]
) - =)
s R - E_E
) e el +
e 7 —
[ N mzuﬁ o
I P~ | o4 ) L
s e
w.\).uk e I~
- I
B | e | —_—
— T
i — .WZL_...
_M E_,_.._m._ _.?_2
— £ T
— | o |3
+: T
J.IP —
P
——
A B
a8
]
i

g [_zl}k [E 8y

w (=1

s [_El}k [E ~ %0

@ [—1
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Integral representation:
i a4y M‘
J—j w4y 25 EI
(2x 0 (—a)

5

1+z)" =

and:

1+exp((((-Pi((1+1/4(1-(sqre(372/2)10.5))+(3/8)"2(1-

(sqrt(3°2/2)10.5))"2+(15/48)"2(1-(sqrt(3°2/2)0.5))"3)) / (1+1/4
(sqrt(3°2/2)10.5)+(3/8)2 (sqrt(3°2/2)10.5) 2+(15/48)"2 (sqrt(32/2)"0.5))*3))))))

Input:

|
[ g2

l_‘ﬂll‘lll?

2 l_‘ﬂll\lﬂ

2

—
1+—[

P
]*lﬁﬁ [1‘\,'\,/?

o

e

T

1+exp|-n

| (.2 I "_2 | (.2 3
1 32 32 32 1512 32
Lgr el 7 =l H?]

|

Exact result:

= s —
1+1[1-"—}+3(1-ﬁ E(l_i]]n
i [ e e .
- +
[ 27 303 T
1+ =it B nes
642 356V

Decimal approximation:

1.616180280403643121288779200775434420457405800246816407783...

1.6161802804936.....

Property
hizh-Ehafii)em 1_53%
) sl ) Tas Uy
1 +exp|- -
[l+ 27 saw?}
642 356z

is a transcendental number
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Alternate forms:
exp[[[-259 298588 178482448500 293 763072 —

4393?3?448803D25516?355?829?EDuﬁg+
110967596 607821716533 638 154 497
J[BEEBQE12866319829329421?559D82519139???2??2482
880372361461 760/
12 313807496916 245 730 109797 366 715 732 287 648 -
093638964041 3230009 +
[26242953151564529819?131?8409?20935&3?63151

618792751 245295616
a)
/

12 313807496 916 245 730 109 797 366 715 732 287 648 -
993 638 964 041 323 .:..:.g]] ;r]f-’

22193519321564343306?2?6308994]+l

(262 144[—?52-333ﬁ+?5ﬁﬁ+211 23/4 ﬁ}}r
+1

exp :
(512+ 108 V2 +89 - 23 /3

[ 65536 23-"4[333?.*E+381 23-"4-?5F-211ﬁ]n
exXp| - — — +1
(108 + 256 V2 +89V2 ﬁ}g

Series representations:

r|1+d 1-11/\/73? +(2f [1- 2 +(Zf 1-‘1/\/73?

YV 2 2

1 +exp|- 5 — -

SRREN H(\F 152\;{\12




,_..
+
rn
L
=]
T ——
e
facy)
]
9]
£
o
=
o
|
e
v's]
—
|
i
|
|
nt:ﬂ +
L= L}
e i
—
ol
=~ il

(T3 (T HH]“"
[256+3ﬁﬁ§[ 1[ E}k+ngE§[ 2}1[_1}k ”
[1 [1 ”E]+{:}Z[I‘H/E]Z+{i—:}z[l \/f H
l*iwﬁmﬁ/ﬁ [i—:ﬁ@}
[ [[ [ [ J\Eé[_%}k{q l’k] 21, J\/jé[- i
E[LJ\EE[ e 3“},
2 [Tt %JFL{ 0 }”]
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While, for x = 0.5 , we obtain:

exp(((((-Pi* ((1+1/4(1-0.5)+(3/8)"2(1-0.5)"2+(15/48)*2(1-0.5)"3)) / (1+1/4
(0.5)+(3/8)"2 0.5/2+(15/48)*2 0.5"2)))))))

Input:
1 32 1-052 +(BF 1-05p
145 (1-05)+(3f a-057 +(2) a1 -05)

EXP|—m - :
1+ 105 +(2) x05% + (2] «0.57
4 ] 48
Result:
0.0446358...
0.0446358...

From which:

1/ exp(((((-Pi* ((1+1/4(1-0.5)+(3/8)2(1-0.5)"2+(15/48)*2(1-0.5)*3)) / ((1+1/4
(0.5)+(3/8)"2 0.5°2+(15/48)"2 0.5°2)))))))+golden ratio

Input:
1
+
141 (1054 2P 1052 2P 1-0.5°
expl|-n 4 g/ 48
1410543 052 121 52
4 lg/ Lag !
# iz the golden ratio

Result:
24.0216...
24.0216...

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.
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and:

6/exp(((((-Pi* ((1+1/4(1-0.5)+(3/8)*2(1-0.5)"2+(15/48)*2(1-0.5)*3)) / (1 +1/4
(0.5)+(3/8)"2 0.5"2+(15/48)*2 0.5"2)))))))+1/golden ratio

Input:

B 1
1 342 3 (152 T
14+ (1-0.54 21 (1-0.52 4 2 }° (1-0.5) ¢
exp| - —2 g 48 )
141054 3P 0524152 0 52
Phaclon & Rl Bt P Rt

# iz the golden ratio

Result:
135.039. ..

135.039... = 138 (Ramanujan taxicab number)

6/exp(((((-Pi* ((1+1/4(1-0.5)+(3/8)*2(1-0.5)"2+(15/48)*2(1-0.5)*3)) / (1 +1/4
(0.5)+(3/8)"2 0.5/2+(15/48)"2 0.5"2)))))))+1/golden ratio + 3

Input:
B 1 5
+ - +
1+l 1054 if 1052 B 053 ¢
N 4 B/ Lgg/
i 141054 2P 0,524 212 0,52
Pl i R LB P Bt
# iz the golden ratio

Result:

138.039...

138.039... = 138 (Ramanujan taxicab number)

6/exp(((((-Pi* ((1+1/4(1-0.5)+(3/8)*2(1-0.5)"2+(15/48)*2(1-0.5)*3)) / (1 +1/4
(0.5)+(3/8)"2 0.5"2+(15/48)"2 0.5"2)))))))+1/golden ratio + 3 + 34

Input:

5 1 3+34
+— +3+
1 1342 2 (1572 3
1+ (10050 = |7 (10515 4 = 7 (1-0.5) @
exp| - —4 B! 48/
141054 3P 0,524 212 0,52
g g e g R

# iz the golden ratio
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Result:
172.039. ..

172.039... = 172 (Ramanujan taxicab number)

27*1/2(((6/exp((((-Pi* ((1+1/4(1-0.5)+(3/8)"2(1-0.5)"2+(15/48)*2(1-0.5)"3)) /
((1+1/4 (0.5)+(3/8)"2 0.5/2+(15/48)*2 0.5"2)))))))-7+1/golden ratio)))+1/2

Input:
. 1 3] 7 1 1

o B P S

2 141 (10504 2P 1-0.52 4 L2 (1-0.5)3 ¢ 2

b 4 lg) L 48
il R 141054 3P 05215 0 52
-+4 '+'8- . +'48- .
#is the golden ratio

Result:
1729.03...
1729.03...
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Ramanujan's manuscript. The representations of 1729 as the sum of two cubes appear in the bottom
right corner. The equation expressing the near counter examples to Fermat's last theorem appears
further up: o + B> =y + (-1)". Image courtesy Trinity College library.
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSm
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
573 = 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.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field w. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 =1\/(1+ \/E)
Hence
6493 — V2 _ 244276 VR _ ...
64g52t = 4006 ™VE 4 ...,
so that

64(g33 + gt) = ™V — 2 + 4372 "VE - o = BA{(1 + V)2 + (1 —v2) "2}

Hence .
e™2% = 2508951.9982. . . .
Thence:
6495 = 4096e V2 4 ...
And
64(g22 1+ go2t) = €™V _ 924 1 4372V ... = 64{(1 + V2)2 4+ (1 — v2)2}

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

(Modular equations and approximations to « - 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 m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
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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 F,, 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, 23,58 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 Francois Edouard Anatole Lucas (1842-91), who studied both that
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.”" 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
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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 spiralis a logarithmic spiral whose growth factor is ¢,
the golden ratio."" That is, a golden spiral gets wider (or further from its origin) by a
factor of ¢ for every quarter turn it makes. Approximate logarithmic spirals can

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j-
invariant of an elliptic curve. As a consequence, it is sometimes called a Zagier as a
pun on the Gross—Zagier theorem. The number 1728 is one less than the Hardy—
Ramanujan number 1729 (taxicab number).

Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...

We note how the following three values: 137.508 (golden angle), 139.57 (mass of
the Pion - meson Pi) and 125.18 (mass of the Higgs boson), are connected to each
other. In fact, just add 2 to 137.508 to obtain a result very close to the mass of
the Pion and subtract 12 to 137.508 to obtain a result that is also very close to
the mass of the Higgs boson. We can therefore hypothesize that it is the golden
angle (and the related golden ratio inherent in it) to be a fundamental ingredient
both in the structures of the microcosm and in those of the macrocosm.
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