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In this paper we have described a Ramanujan formula and obtained some
mathematical connections with ¢ and various equations concerning Modified
Gravity Theory
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"An equation for me has no
meaning unless it expresses a

thought of God."
~Srinivasa Ramanujan

http://www.aicte-india.org/content/srinivasa-ramanujan
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Fig. 2 Scale factor a(t) given by (27) ford, = % dy=2and d; = %
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The corresponding acceleration 1s

B
dze VA

32
12(dy +1)7/2 (mdgeﬁ(d] ) 4 ﬁ) -

5
Gt) = (1024d§€"’3{“’l )

X (—mg _3d?+32v3d; — 32 + 3231 + 256)

— 3 (6dit +3d} +32V3dy + 31 + 32V/31 256

‘33
—192v3dye I+ (dy 41— 16)(dy +1+ 16)).

1/10 * exp(-8/((sqrt3(8/(sqrt3)+18))))* 1/ [12*(8/(sqrt3)+18)"3.5* (((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3)))))"1.5]

Input:
1 [ 8 ] 1
10 = [ 8 1.5
A [ﬁ e 18] Y, 3.5 32 s
12( £ +18) " |32+ 2exp —_[_S_ | +V3
v 3 +18
V3
Result:

6.9562535711832965117722170663870120816599810270045332... = 10-H
6.956253571...*10™"

1024*4*exp(64/((sqrt3(8/(sqrt3)+18))))

Input:

64
1024 4exp[—]]

»E[%ua



Exact result:

406 IFIS-4.I,-"I[%.-"_3 [18+%“

Decimal approximation:
20981.18343683979045480787547562893008691307361902553865861...

20981.18343683979...

(((-6*(8/sqrt3)18-3*(8/sqrt3) 2+32sqrt3*(8/sqrt3)-3* 18/2+32(sqrt3)* 18+256)))-
3(((6*(8/5qrt3)18+3*(8/sqrt3) 2+32sqrt3*(8/sqrt3)+3* 18/2+32(sqrt3)*18-256)))

Input:
8 8 — 8 5 s
[-5 — «18-3|—| +3243 »— -3.18°+32+ 3 ~18+256|-
V3 V3 V3
8 8 — 8 5 it
3[6+— «18+3|— | +3243 - — +3.18°+32+ 3 ~18-256
V3 V3 V3
Result:

_524+288+3 -3 [1(:35 i 854\"?]

Decimal approximation:
~7622.64506063869328428723637082952993343622330477911696704...

-7622.64506063869. ..

-192(sqrt3)*2*exp(32/((sqrt3(8/(sqrt3)+18))))((8/sqrt3)+18-16)((8/sqrt3)+18+16)

Input:

32 8 8
2192y 3 x2expl — || — +18-16||— +18+16
V3 [i " 18] V3 E

L]

Exact result:
g ] :2’!‘.[“‘? [18+% ”

Decimal approximation:
~384773.422856279371516252641676569844977435075448715926368. ..

-384773.422856279.....



Thence:

1/10 * exp(-8/((sqrt3(8/(sqrt3)+18)))* 1/ [12*(8/(sqrt3)+18)*3.5* (((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))) 1.5] ((((20981.18343683979 * (-
7622.64506063869)-384773.422856279))))

Input interpretation:
1 8

1
10 EXP[_ E) [% ¥ 18]

1.5
12 [% § 13]3'5 [32 2 Exp[#jﬂm]].f \E]

V3

(200981.18343683979 - (-7622.64506063869) - 384 773.422856279)

Result:
-0.01115204922681764205077389538734887992940116811645517292...

-0.01115204922...

Series representations:

] (200981.183436839790000 (-7622.645060638690000) -

EXP[_ E) [i_ + 18]

v 3

/

384??3.4228552?95(](]5]-;
1.5
8 3.5 32
10 12[—+1E] 32 2exp| —————|+/3 | ||=
V3 V3 (L +18)
e
1.335974064283644986 x 10° exp|- = :
4402 Ek‘”:nz_k[ﬂ
= 3.5 1.5
o 1
18++1 64 exp R —|+Vv2 L: 2""[2]
vz 3o 2"":[5‘ 44942 3 2'-":[3 o k
k0" | ] k0" ||



8
exp|-———— |(20981.183436839790000 (- 7622.645060638690000)
V3 [i + 18]

e

v 3

384 ??3.4228552?9DDDD}]J.-’{

10 12[% +18]3'5 32 2exp L}]”E] “:

3 V3 [% +18
6 4 /
-1{1.335974064283644986 = 10" exp|- l,r,( 1 /
- . -=¥(-=)
4+9vZ 1, 4_3.:' ==
3.5 .
]
18 + lTk 1]
w 2l gk
EZ.&:D Kt ke
. .
16 o [_é} [_é}k
64 exp Lk (L) *VEL k1
o I:_E _E-k k=0 -
4‘*952&:53 k!



8
exp|-———— |(20981.183436839790000 (- 7622.645060638690000)
V3 [i + 18]

e

v 3
384 773.4228562790000) j{.-

1.5

8 3.3 32
10012 — +18] |32 2exp| ———— |+4/3 -
V3 fs[i_+1s]
¥v3
i

~111.335974064283644986 x 10°

8vr /

8vVr +0 E}”:,:, Resh_%ﬂ. 24— r[— - s}r[s} /
% 3,

exp|- ;
2
5
16 Vi
8+ — n
=5
Lj:ﬂ Res _1,,2 r[-E —s}r[s}

_;J

1

32vr
64 exp - -
BV +9 L‘”:D Res._ 1,27 r[-—l - s}r[s}
Zf:n RESS:_%ﬂ. . r[_

-+ 2
2vn

1=

—s}r[s} 12

B3 =gy




We have that:

8O-+[(1/10 * exp(-8/((sqrt3(8/(sqrt3)+18))))* 1/ [12*(8/(sqrt3)+18)13.5% (((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))) 1.5] ((((20981.183436* (-7622.645)-
384773.422))]-(sqrt3)

Input interpretation:

1
B9 +|— exp

i 8
10 E) [% 4 18]

1.5
3.5 R
lz[i_ns] 32+ 2exp| —2— |+V3
v 3 Y3 —L+18|

(20981.183436 - (-7622.645) - 384 773.422)

Result:

1604.61... +
1797.73... 1

Polar coordinates:
r = 2470.53 (radius), 6 =46.6912° (an;

2470.53 result practically equal to the rest mass of charmed Xi baryon 2470.88



Series representations:

(20981.1834360000 (-7622.65) - 384 773.)

89 +

1.5
8 3.5 72
10 12[E+lﬂ] 32 2exp m 4 3] ]
¥ 3 !
-14.1052 2 ¥ 2“'"{1-"2]
k|

k=0
[3

3.5

4 J 8
—|exp|- 18 +

1y|/ 1
q pwm ok fg & —&
4+9v2 T 2 [;] Sy [;]

16 ik
64 exp |tV 2 }_‘E_k
44&52&32*[5] k=t
k

R
L5yw-V2 52,2 {k

—
b
——

14,1052+ 2 Ezinz*{l-"z] 4
1+89¢ k7| -|exp|-

44+9v2 z;;;jz*[

3.5

10

A oka =
——’
—



)
R

B9+

/
¥v3 | —+18 384 77

oa(16)

1.5
322 — 32 .3
[ exp[u@[f_;nS]] ] ]

vZ g
1.33597x10%" Z 2820((-2f(-L) ) /*
3.5
: 8
—|exp|- |:_1_f<|:_1_] ,"'Illl l:_l_ﬁ_l_‘
4+gﬁ£§=ﬂ% V'EZ:‘:D%
64 exp L T *V{E
4+9V’EZ:‘J=D {_E- {;_E]k |
1k 1 2 5 (-1 F(-3) )/ *
i[‘i} [‘EL
k!

1+89  1.33597x m'sﬁ Ek‘”ﬁ:{i—’gﬁ—g]k]ﬁ.-'k!
3.5
4 / .
—=|EXP| - é_lﬁ_l] ,II|I 18 + {_llrkl:_l:l
4+9@3f£% EZkﬂ.zlk!hk
16
64 exp LH - .
4+9V’_zk=u . 2 - 3 ik
' 7 122 (<L) ) ke
o [_l}k[_l} N Ek_ﬂ“ 2 l: E'k].-
L b 2 2k
V2 2
k=0
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exp[— _[+]] (20981.1834360000 (-7622.65) - 384 773.)
va [Laas

89 +

1.5
3.5
10[12[%+18J [32 2exp[ﬁ]+\f§] ]

'CE & {12
133597105 " Lo ()

- |exp| - /)18 +

32

N g 2k [1/2
1+89 1.33597x10% = “0 (e )

32

43

64 exp

V2 |18+ —2—— | %% 2-"[
1 o
N Z:;DZ-J:[E] Lk_n
k!

15T gk‘”ﬂz*{lf]

a5l

El NI

|
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And:

34-+5+[(1/10 * exp(-8/((sqrt3(8/(sqrt3)+18)))* 1/ [12*(8/(sqrt3}+18)13.5% (((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))) 1.5] ((((20981.183436* (-7622.645)-
384773.422))]-(1.65578)

Input interpretation:
34+5+

V3

) 1 exp[ 8 ] 1
i [0 15
= +18) 7322 exp —_[ 13]“3
¥3 | ——+4

v 3

1.65578

(20981.183436 - (-7622.645) - 384 773.422)

Result:

B43.148.. +
1509.81... ¢

Polar coordinates:

1729.29

This result is very near to the mass of candidate glueball fy(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)
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Series representations:
-1.65578

exp[— [ ]][ED 0R1.1834360000(-7622.65) - 384773.)
] —+18

34+5+

10[12[—_+1a] [32 Zexp[ﬁ]+v’?r$]

39|1.84485% 10712 &

3.5
4 ! 8
—|exp|- g ) 18 + x
4+9V2 ¥ [z] T8 z-k[z]
k = 1y
16
B4 exp — |+
A 0yT yo g E]
K
1.5 1.65578
— & /
2 2 2 /
a5 [k] /
k=0
3.5
4 / 8
-|exp|- 7 Jf-' 18 + :
sz yn ()| || vz
k k
1.5 1.65578
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34+5+

il [:+18
v 3

/
Exp[— + ] (20981.1834360000 (-7622.65)- 384 773.)
W

ID[IE[—?+18] [32 Eexp[ﬂ

359 |1.84485 %1072 +

4

4+9v2 3P,

k!

EEN

el

8

~1.65578

35

18 +
P

16

64 exp

44942 30 °

1 1
':_E:rk':'i]k
k!
1.5 1.65578

e

4+gr2m"

4 ;
1f¢

16

8

= -T‘ﬂ

18 +

Le(_L

o {_ _3]
V2 Lk:ﬂ ’ k! ;

b4 exp
4+9w’_zk=n

15

!

;
1“ 2k

1.65578

15



34 +5+

39

exp|-

VE] [—+18J

(20981.1834360000 (-7622.65) - 384 773.)

1.84485x 107 +

—|exp| -

-1.65578

15
a8 —
10{12(-£ +18| 7|32 Zexp| —2— |+V3
[ /3 ] £ u'?[—EHSJ w w
¥ 3 !
8 !
—|exp|- !
/
. ak
v2 |18y — 2 —— zmz*[ ]
\ngﬂjz"‘[i\ k
k!
3.5
8
18 + ]
V2 3 gk [ E]
k=0 k
32
64 exp +
1
V2 18y —2—— zkwﬂz-k[z]
vz g;c‘;uz"‘[ﬁl k
('3
1.5 1.65578
J2 Sl S !
2 Zz‘ [2] /
k=0 ke i
8 i 8
;" 18 +
i 2 1 vz ¥ ook
V2 |18+ S fﬂjz-"[z] Zio
= o ok |o
7 54l k
32
64 exp +
1
V2 |18+ —— | )" 27 [2
vz Zr 2"‘[ k
k!

k=0

16
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Furthermore, we have also:

{(((-5/1073-1+55((([(1/10 * exp(-8/((sqrt3(8/(sqrt3)+18))))* 1/
[12%(8/(sqrt3)+18)13.5% (((((32*2* exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3)))) 1.5]
((((20981.183436* (-7622.645)-384773.422))H]D)))))

Input interpretation:

1.5
3.5 e
12( - +18] 7 [32 2 exp| — 22— |+ V3
¥ V3 —EHS]
W3 !

(20981.183436 - (-7622.645) - 384773.422)

Result:
1.618362702570560133086014903353866871010051575883061025171 ...

1.61836270257.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...
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Series representations:

55 exp| - (20 981.1834360000 (- 7622.65) - 384 773.)
5 [—+18]
107 b i
10 12[:+18] 32 2exp| —32— |[+V3
V3 V] —Ens]
v 3 /
3.5

4 B

+|18 +

1.005|7.3113x 107 exp|-

|

ol % T P

2 3e ok [

1.5

4+9v2 ¥ 27

—
ok =
—

16 -
64 exp +4/2 2‘2"‘[2] /
_ S /
4+9v2 z;jﬂjz*[ 7

3.5

=l X I S
—

1.5

18



55 exp|- — (20981.1834360000 (-7622.65)- 384 773.)
u’?[ins]

V3
B _E - 15 =
10 12[% 18]3'5 32 2exp| —2— [+V3
i VE] —E+1s]
V3
3.5
7 4 8
1.005(7.3113 = 10" exp|- 1'{“': 1] 18 + - 'H 1]
4+9"’—Em 7 V2 I, “ 2 Et
1.5
1k 1
64 exp 16 \,r'_ 2‘[ { }k /
O G i : j
4+9v2 37, 5
3.5
8
18 + { 1]‘,: T
vz 5z, Bl
64 exp 16 _'_\('_Z‘[ }[_ }k

19



55 exp|- [ ] (20981.1834360000 (-7622.65)- 384 773.)
—+18

100 15
3 -
10 12[:+1a] 32 2exp| —2— [+ V3
el V3 —Ens]
r )
7 8
1.005|7.3113 = 10" exp|- +
1
V2 |18+ g — (I8, 2"“[2]
v?g;;jz‘k[il k
k)
3.5
g
18 + :
&1 5
v2 .2 [2]
k
32
64 exp +
s 1
va [t———— z;;jz-k[z]
VZ Ip,27v|2 k
k
1.5
35
o 1 x g
B
V2 32 [;] /|28 ;
k=0 e
ety
32 oo ool
64 exp +4 2 2‘2 2
1 Ik
] o -] i
V2 18+-—w_.|.;- k=|:|2 [;]
2 g

20




Now, from

a(t)
14

—
el
T T T T

=
i P )

g - 2 4

Fig. 1 Scale factor a(t) given by (23) ford; = —2.5. dy=2and d3 =1

—+/57 19
a(t) —ds(t—d,) T do (I — dl)‘/:‘F L,

For t =4, we obtain:

(4-2.5)N(3-sqrt57)/12)* (2(4-2.5)\(sqrt(19/3))+1)*1/2

Input:

f
@-25"20VF) 54 a5 g

Result:
2.194363987038470061586011576211433843081186653463243601680. ..

2.194363987.....

21



And:

("i—l—\/—)c."w(r—dt\*j— V3743
i) :
IE(I—(J'])(f!aff—(’ﬁ}“"T—"l)

Hr) =

[(3+sqrt57) (2(4-2.5)(sqrt(19/3))) — sqrt57 + 3]/ ((12(4-2.5) ((2(4-
2.5)(sqrt(19/3))+1))))

Input:
(3+V57) [2 (4-2.5) %18 ]- V57 +3

124 -2.5 [2 (4 — 2_5}1.,1' 19/3 " 1]

Result:
0.458002667612830436077262302020343087814866005013527370272..

0.4580026676128....

Note that subtracting the two results, we obtain:

((((4-2.5) ((3-sqrt57)/12)* (2(4-2.5)°(sqrt(19/3))+1)1/2))) - ((([(3+sqrt57) (2(4-
2.5)\(sqrt(19/3))) — sqrt57 + 3]/ (12(4-2.5) ((2(4-2.5)(sqrt(19/3))+1))))))

Input:

—

g | — [3+45?1[E[4-2.5ﬂ" 1;._,-3]_#5? +3
{1213-v 57 ! ! 2
@-25"2ET) g 4o L

12(4-2.5) [2 425V 1]

Result:
1.73636...

1.73636...

22



From which:

(((4-2.5)N(3-sqrt57)/12)* (2(4-2.5)(sqrt(19/3))+1)*1/2))) - (([(3+sqrt57) (2(4-
2.5)\(sqrt(19/3))) — sqrt57 + 3]/ ((12(4-2.5) ((2(4-2.5)(sqrt(19/3))+1)))))))-4/103

Input:

:
o el e \r TR gy =

(3+V57) [2 (4 - 2.5)V 1973 ]- VE7 +3

| : x |
124 - 2.5}[2 4 - 25V 193 1] 10

Result:
1.73236...

1.73236... ~+/3 that is the ratio between the gravitating mass M, and the Wheelerian
mass q

ﬂlvf]] — 3/ 3[}3 = EE*
{3\/’3} ﬂlrr;
e

(see: Can massless wormholes mimic a Schwarzschild black hole in the strong field lensing? -
arXiv:1909.13052v1 [gr-qc] 28 Sep 2019)

and:

((((4-2.5)N(3-sqrt57)/12)* (2(4-2.5)(sqrt(19/3))+1)*1/2))) - (([(3+sqrt57) (2(4-
2.5)\(sqrt(19/3))) — sqrt57 + 3]/ ((12(4-2.5) ((2(4-2.5)(sqrt(19/3))+1))))))-
(89+21+8)/10"3

Input:

f

4 2.5].1_-'1253-»' 57 | \f 24 _ 2_5}\-' 19/3 1 =
e B 1,||' 1943 _ =3

[3+~*5?][2[4 2.5) ] V57 +3 89+21+8
10°

124 -2.5) [2 (41— 2_5}\," 19/3 4 l]

23



Result:
1.618361319425639624608749274191090756166319747540716321416. .

1.61836131942... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Or, summing the two results:

(((4-2.5)N((3-sqrt57)/12)* (2(4-2.5)(sqrt(19/3))+1)*1/2))) + ((([(3+sqrt57) (2(4-
2.5)(sqrt(19/3))) — sqrtS7 + 3] / ((12(4-2.5) ((2(4-2.5)(sqrt(19/3))+1)))))

Input:

—

(3+V57) [2 (4 - 2.5)V 193 ]_ V57 +3

—_—

:
@-25"2ET ) g 4_asos L,

12(4-2.5) [2 425V 1]

Result:
2.65236A65465131840856327387823177603179605355937A771061962. ..

2.6523666546...

From which:

sqrt[((((4-2.5)N((3-sqrt57)/12)* (2(4-2.5) (sqrt(19/3))+1)*1/2))) + (([(3+sqrt57)
(2(4-2.5)(sqrt(19/3))) — sqrt57 + 3] / (12(4-2.5) ((2(4-2.5)(sqrt(19/3 )+ D)))))]-
(7+3)/10°3

Input:

3+V57)[26-25/% )-V57 +3

.'
@-2.54120EY57) \( 2(4-25V192 .1 4
\‘ 124 -2.5) [2 425V 4 l]
7+3
10°

24



Result:
1.618608800582088378402068100230844335578328782323654431563. .

1.61860880958.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Multiplying the two result and performing the 6™ root, we obtain:

1/ [((((4-2.5)((3-sqrt57)/12)* (2(4-2.5) (sqrt(19/3))+1)21/2))) * (([(3+sqrt57) (2(4-
2.5)7(sqrt(19/3))) — sqrt57 + 31/ ((12(4-2.5) ((2(4-2.5)(sqrt(19/3))+ D))" 1/6

Input:

—

2<4-2.53‘~" 15/3

[3+/57 57 +3

T T

|'
{ | _'\JI'_I | -
@-25"20V7) 24 259195 41
12*.4—2.53[2{4_2_53\"19_-'3 i

&
{
Result:

0.999165018990534141576264460615615460756187336897174093330...

0.9991650189905.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e
JE =1- e_mﬁ =~ (0.9991104684
-p+1 1+—e_w§
143 ¢54\/5_3 -1 1+ —
e—41h/§
1+
1+...

25



From which:

((log base 0.99937369885[1/ [(((4-2.5)N(3-sqrt57)/12)(2(4-
2.5)\(sqrt(19/3))+1) 1/2))[(3+sqrt57) (2(4-2.5)(sqrt(19/3))) - sqrt57+3]/(12(4-2.5)
((2(4-2.5)(sqrt(19/3)+ )))]]'2))*2

Input interpretation:

10%5.9993?369885

] i
| 19/ =
2425V 193 | V5743

.-
@-25"20V5)\ 2425

————

l: 344 57 |
[ 19/3 :
ol

12f,4-2.53|2f,4-2.53"-' L3 +1]

loggixiis the base=b logarithm

Result:
4096.00...

4096 = 64°

Now, we have that:

s ool 32
—512V/3dze V3 a1+) 4 3(r +dy) (32(!36 Va(di+) 4 ﬁ) 448
H(r) =

2
6(d)+1)? (32{33{’ V3(di+1) 4 \/j)

-512*(sqrt3)*2* exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*(((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))+48 * 1 /
6((8/sqrt3)+18)"2*(((((32*2*exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))

26



-512*%(sqrt3)*2* exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48

Input:
2L
V3 (L +18)

2] 22
3118+ — ||32x2exp| ————
V3 x’3[i_+18]

v 3

-512+/ 3 -2 exp[

+HG; +48

Exact result:
a2/

48 -10244 3 i [mﬁ]] +3[18+i_]['43 +|54f32-' [“ ’

v 3
Decimal approximation:
5980.283283784519189849924581243413639286722947563159002906...
5980.2832837845...

Property:

22/ [v3 [18+i_n
! v3ll,

i g i 32:-"'[»'—3
481024/ 3 e 313+:]43+54f -

v 3

”*%]I]

15 a transcendental number

6((8/5qrt3)+18) 2% (((((32*2*exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3)))))

Input:

8 32 i
5[:+13J2 322 exp| —— [+4/3
V3 "o | _E lg]

V3 (5~

Exact result:

{[v7 (1842
5[13+ 5N [q? R .”]
v 3

Decimal approximation:
449953.6508038247971763912091912681216952517905116347865525...

449953.6508038...
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Property:

2 — 32 -[u'_B [18+i__”

6[18+: [-\;3 +64e ! vz )
v 3

is a transcendental number

Thence:

(((-512%(sqrt3)*2* exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.65080382479717639

Input interpretation:

[ 32 a8 37 —
~512y 3 «2exp| ————— [+3 13+:] 32 2exp| ———— [+ 3 [+
V3 (L +18) V3 V3 (L +18)
W

v 3

1
449053.65080382479717639

Result:
0.013290887346065476665440 ...

0.0132908873...
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Series representations:

~512v3 2exp| —
¥ 3

3

[—L'E_HS] +3[18+ %] 32 Z2exp \,."_3[ -

%2 |,V3|+48
:+18]
V3

Y3 ! !

449 953.650803824797176390000

AL

-1.5000000000000000000000000 exp

a0 1
0.07031250000000000000000000y 2 3" 27 [ 2 ] =

0.002275789957856022723030066

ol % P
—

16

1
4+9~.=Ez§;32*[2]
k

k=0 k
16
3.3750000000000000000000000 exp — Y2
4+9v’iz§ﬂ2*[5]
k

fi)
ot
k=0

1.0000000000000000000000000 exp

g

1
2
k

—2 \f‘.:'.\ —1
]—D.D52?343?5CICICICICICICICICIDDDCICICICICI 4 2 [kz b [ 2 ]]z -
k
=0

16

1
4+9~EE;;32'*[2]
k

)

ol T
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32 8 32
_SIEEEEXP@ +3[1a+ﬁ] 32 2exp @ +V3 |+48

449053.650803824797176390000

-{10.002275789957856022723030066

16
~1.5000000000000000000000000 exp T
(D)
4+9v2 58 4—2':, 2k
= (-3 (3)
0.07031250000000000000000000y 2 ' Y TR

k=0
3.3750000000000000000000000

_ 16 Ei[zrﬂ

{_;Tkl:_%llk k=0 k!
A5 T, 5
1% 7 1
p: 3 Fhei ) Bl e
0.05273437500000000000000000 2 b3 [EPI{# +
k=0 i
16
1.0000000000000000000000000 exp 1f -
Rl
44942 T8 2] 5

k!

\'Ez i[‘gl} [_é}k ,ff \Ei[_é} [_zl}k

e k! k!

30



— 32 1+v3 |+48

_512V3 Zexp| — 2 +3[18+ i_] 32 2exp
E] [i_ﬂs] V3 VE] [i_ +1s]
v 3 ) / _
449 953.650803824797176390000 -

0.0022757899578560227230300663

Y2 D™

[

oo =
——
=

32

-1.5000000000000000000000000 exp

V2 |18y —F—— z;;jz*[
vz Efﬂz‘k[i
k

¥

g 1
0.070312500000000000000000000y 2 5" 27 [ 2 ] =
k
k=0

3.3750000000000000000000000
/

]_

a5 T P

32 \Eiz*[
k=0

1

o 8 +*| 5
2 :|.E+'_—_".:l E:;DE [2]
V2 Ip2 [E] k

EXp

ol SR
—

] [
0.052734375000000000000000000+ 2 [}‘ 7 e [
=0

1.0000000000000000000000D0D0D0D0
1

b=l T P
—
S

a0

EXP

31

P b =



From which:

123/((1/[(((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.65080382479717639]))-
(13+3)/10"3

Input interpretation:

— 32
~512+4/ 3 x2exp| ————
V3 [i_ +13]

¥ 3

8 32 —
3[18+ — ||32+2exp| ————— [++/3
V3 \.’3[%+18]

L]

123 /1/
L =

+

+ 48]

1 13+3
449 053.65080382479717639 107

Result:
1.6187701435660536208401 ...

1.6187791435.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

32



Series representations:
13+3

123
1 1|:|3

— 32 Ly3 has

S R [18+i_] 32 Zewp
il [—L_+18J
V3

V3 [—L+1s Vi
3

440053 650803824 79 71 76 390000

0.2700221648162007040326082

51243 Zexp

ok l=
S

5|

16

-1.500000000000000000000000 exp

|

b=l % I P

4+gﬁz;;32*[

@ (1
0.01315375370886371987088542 /2 3" 27 [ 2 ] i
k
k=0

16
3.375000000000000000000000 exp ] NP)

bl O P

4+gﬁz§£2*[

ﬁ_"\.
[M1s

L

2
] —0.05273437500000000000000000 \'E

a5

L1
St
k=0

16

1.0000000000000000000000000 exp

)

|

ol % R T

4+9€Ez;;:,2*[

b I

e

33

7+

-oull % T P

I



123 13+3

1 - 1|:|3

51243 Zexp IRV MY

e oAy o +3[13+i_] 32 Zewp

32
V3 [—E+1s Vi V3 [—E+1s
V3 V3

449953 6508038247971 76320000

-1]0.2799221648162907949326982

16
-1.500000000000000000000000 exp T _
-3F 3
4+g~,‘."_EL>a_D1 2 f 20k
0. Cl13153?53?[)8853?198?[)88542\1{_ z{ }k[ }k

k=00
3.375000000000000000000000

a3t =N

4+9v2 2 Ty {—:r:{, ]k
(e CF Y
0.05273437500000000000000000y 2 |3 ET“ +
k=0 :
16
1.0000000000000000000000000 exp 1_ 1_]
4+9v¥2 I8 2] 7k T e
\/52 %-[_zl}k[_i}k f\E“ [_é}k{_zl}k
2‘ k! / Z ke
k=0 k=0
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123 13+3

1 1|:|3
51293 Jemp| —32  |ia [1S+i_] 32 Sep| —32 L3 |as
V3 [—Ens] ¥ ] [—Ens]
V3 V3

440053 GROBOIR2I4TAT] 76300000

[D.839?664944488?2384?98[394 1.000000000000000000D00000

2
4+

32vnr
exXp
2

i
8V +9 5, Resh_%h; 9-s r[_ i s}r[s}]

0.00438458456062123995696181 = > Res,

=0

235 r[- 2 s]r[sH

B | =

:—15+j
1.125000000000000000000000

Exp[ 32+n ]\G

8vVr +0 FHps Ressz_%ﬂ. 2-s r[— ~5)T(s)

1
2

sl 1

LRESF_L: b r[—i —s}r[s}+D.DDB?BQDEESDDDDDDDDDDDDDDDD
] v I

J=0 -

2

32
EXp T - g 1
8 +92J;=0Ressz_%+;.2 r[—E—s}r[s}

[sj RE55=_i+J; . r[— % - .SJ F[s}]z ﬂfﬁ

\'}'J'\-I 1
[)_‘ Res,_ 1, 2 r[_ 2 5] rm]z ~0.1666666666666666666666667
=0

i=0 =

[\': iResh_L” b F(—é - .SJF[.S}]
i=0 R

Or:

(((449953.6508038 *1/((((((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))))))))1/9+2/10"3
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Input interpretation:

l-s1243 zexp[ 32 ]]+

[449 953.6508038 l

va[:+1a
v 3
8 32 — i 2
3[18+ — ||322exp| ————— [+ /3 |+48||" 1/ 9+ —
V3 va[—_3+1s] 10

Result:
1.6181959069212...

1.6181959069212.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

Series representations:

449 953.65080380000

| _512'-!?2&:;:[—2] 3[18+ :][32 2&xp[¢]+ﬁ]+48
+18] \33[

\1' H[—L £ 18
V3

v 3
2
E 3.93261993176866154

0.00050856681670240059 + 1.00000000000000000

V2 S (o B [ oee v (2 )
64 exp 18 1 [-12-2?1,@
o]
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449 953.65080380000

-slzﬁzexp[ = ]+3{18+:][32 2exp[ 2 ]w’i

£ [—E +18] V3 [—?_—+18]
V3 V3

2
E 3.93261993176866154

ﬁ

Iy
0.00050856681670240059 + 1.00000000000000000 |- [\Ei{_z} { E}k]f
k=00

—M[z[ }*‘[1}][4 gt *‘[1}}

16

4+9‘-.'"_Zk=n

64 exp ﬁ 11

[—12 2?\/_2‘{1 [1} +842°

[i {—é‘rkg—é}kﬂ .

37



449 953.65080380000

ol -512 V32 EXD

7

32
8

THSJB[

v 3

32

18 + :] 32 2exp = [;%ns]

2
— =3.9326199317686615

10?

0.00050856681670240059 + 1.00000000000000000

-768 exp

32

+V3 [+48

V2 |18+ —F——

VI Z:ﬂﬂjz*[i

o5}
1728 exp 22
V2 18+v22“’ 2*[ ] le [i]
A g (1 (E (i)
512 exp e
ey o
‘,/52[;2"[5]]2 ~(1/9)

38




2[(((-512%(sqrt3)*2* exp(32/((sqrt3(8/(sqrt3)+18))))+3(18-+(8/sqrt3))*[((((32*2*

exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.65080382479717639]-
11

Input interpretation:

J — 32
2,-" —512\}' 3 =2 EXp T — o T
V3 [i_ + 18]
v 3
' 8 32 -
3 13+—_] 32 EEXP T +!.,'|3 +48
V3 V3 (L +18)
v 3
1
440053.65080382479717639
Result:

139.47904236371872518672...

139.4790423.... result practically equal to the rest mass of Pion meson 139.57 MeV

Series representations:

39



2 —
32 |7 las
\E[i_»fls

vz

32
32 18+— 32 Zexpl

51243 2exp

V¥ i_+1s]
V3

440053 6508038247971 76320000

11.00000000000000000000000

16

-1.500000000000000000000000 exp

1
'?982202606602%2?90?'}"39?\/_2‘2 [ ]
k

k=0

16

4+9ﬁz;;jz*[

ol S

3.37500000000000000000000 exp

—

flz[

g

1
2
k

1
2
k

e el

- 0.0527343750000000000000000

]JZ +1.000000000000000000000000

i
4+9v’52§°ﬂ32*[z]
k

|

T
Aoz ye 1 [2}
k
i
16
~1.500000000000000000000000 exp — |-
S
4+952‘H‘2 [;]
o =
0.0703125000000000000000000 4/ 2. Zz* [z ]-
k=0 k
16
3.375000000000000000000000 exp
i g
4+9J§Lm2 [
lz [ ] o052?343?50900900000000090‘j_ [}
=D

1.000000000000000000000000 exp

]

ol E

g
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-11=

2 +3[1S+i_]

u'?[i_ns] ER
V3

440053 650803824707 176390000

512V 3 Zexp 32 Zexp| — = |3 148

—111.00000000000000000000000

16

-1.500000000000000000000000 exp lf‘ n
k= 4-1

4+9V’_Ek=u

_1f 1
?9.32202595&02092?90??39?ﬁ 2 {—2]kE Z}k _
k=D =

16

3.37500000000000000000000 exp : n
':'Er{'i]k

k!

4+9v2 78

1k 1
\K_Z[ [ ] —-0.0527343750000000000000000

_1fe 1
ﬁz i M +1.000000000000000000000000

k=0 el
1% 1
16 2| [‘5] [_E}k /
2 e, LV
- e vz 2w ||l
4+9V2 g, 22k
16
-1.500000000000000000000000 exp Tk -
Vo ':_5 I:_E]k
4+9ﬁlk=ﬂ gy

_fE
0.0703125000000000000000000 4/ 2 i —[ Z}kE ZL _
k=0 =

3.375000000000000000000000

- 16 ‘K_L[; {_l}_

1 1
4+9r2k£{ H! =k e
2 (e (3 E3k)
0.0527343750000000000000000 2 |} 2 = 2=+
k=0 ’

1.000000000000000000000000

16 2[e 3 (3
exp 7 J2 zszk
soovryy LAk ks T

41



5123 2exp
V)

ml] )

32 Zexp

32

«?[L 1a]
V3

-11=

73 [1a8

449953, 650803 824797176390000

—|(11.0000000000000000000000000 (-1.50000000000000000000000000

79.822026066020027907739702 2 3" 27 [
k=0

exXp

\Euh%

3.3750000000000000000000000

0.052734375000000000000000000 2 - y 2*
=0

exp|

32

ezt [

|

™

]_

e

v2 |18+ — 8 —

Lk=0

1
=i
F 2*[ ] = k

1.00000000000000000000000000 exp|

32

kmn.-
=

v2 |18+ —8% —

k=0

-1.50000000000000000000000000

vz g 24‘[ ] ot [

e

V2|18 —F——

vz E"_Oz"‘[ }

zhor(;)

- 1
0.070312500000000000000000000y 2 3" 27 [ 2 ] -
k

3.3750000000000000000000000

exp|

0.052

1.000

exp

32

k=0

V2 |18+

8
1

7N k(%
V2 g2 3]

00000000000000000000000

2l

k=0

|

2
734375000000000000000000 2 L

e

[z

)

V2 |18+

\/_Lz*[

om e

42



2[(((-512%(sqrt3)*2* exp(32/((sqrt3(8/(sqrt3)+18))))+3(18-+(8/sqrt3))*[((((32*2*

exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.65080382479717639]-
18-7

Input interpretation:

J — 32
2},.- -5124/ 3 x2exp|——— |+
V3 [i_ + 18]
]
' 8 32 -
3 13+—_ 32 EEXP T +!.,'|3 +48
V3 V3 (L +18)
V3
1
-18-7
440 953.65080382479717639
Result:

125.47904236371872518672...

125.4790423... result very near to the Higgs boson mass 125.18 GeV

Series representations:

43



2

—2 +3[1S+%]

VE] [i_us] Va3
VERR.

440053, 650803824797 176300000

5123 Zexp 32 Zexpl —=— (w3 |48

—[125.0000000000000000000000

16
—1.500000000000000000000000 exp

-18-7=

1
4+9vV2 32, 2*[ ]
k

. 1
35.0823164690488122794055y 2 3 27 [ 2 ] -
k=0

16

3.37500000000000000000000 exp

4+9v’32f=02*[

V2 5|

] - 0.0527343750000000000000000

bl O P

exp 16 ¥2© LZ sk [

4+9~f§zf£2"‘[ ]

-1.500000000000000000000000 exp

I

ol

16

T

1
2
k
1
L [ 2 ]]z +1.000000000000000000000000
k

ol X T

s29v2 37, 24

o 1
0.0703125000000000000000000 2 i R [ 2 ]-
k=0

16

|

3.375000000000000000000000 exp —[v2
4+9vV2 ):‘:’ﬂjz*[z_
k
Ll 1 N 1
¥n [ 2 ]- 0.0527343750000000000000000 /2 [?" 27| 2
k=0 k =0 k
16
1.000000000000000000000000 exp 1
449V ¥ ok [ 2
k

P obka =
—
—

g

44

+



-18-7 =
512V3 2exp| —32— +3[1s+%1 22 « 2 exp| —22—— W3 has
u'?[i_ns] ¥3 u'?[i._ﬂs]
Vi YE
440053 A50803 8247971 76260000
—1125.0000000000000000000000
16
-1.500000000000000000000000 exp n n
|:—5:[k|:—2—:|k

4+9v2 g, 2o

11
35.082315459(1483122?94055,Ei{ z}kE zL B
k=0 )

16
3.37500000000000000000000 exp : ]k{ ;
(2

LE(-L)
AxlyT SR A R

1k 1
\rz[ [ } - 0.0527343750000000000000000

| LYk
EZ i M +1.000000000000000000000000

k=0
1k 1
16 2 | [_E} [_z_}k /
EXP 2 2—
foee FHERT & B[
4+9V2 gy, 22k
16
—1.500000000000000000000000 exp l-rlc n -
o ey
a+ovz Y Lk

DD?Da125DDDDDDDDDDDDDDDDDDJ_Z[ _}k{_ 2k <
k=0 :

3.375000000000000000000000

1k
o 16 {llrcll \/_2‘[ 2 { i
4+9r2k=u k!

b3 =
=

2
0.052?343?50DDDDDDDDDDDDDDDﬁ ZT +

1.000000000000000000000000

r y= fu 4
exp 16 e e z%
4+9V"_Lk=n ll! S

45



-18-7=
-512V 3 Zexp| 32 Zﬂp%
B tuﬂ

[\JE J

440053, 650803824797176390000

43 as

WU~ | 3[13+ 1
VE] [%uﬂ
vi3

-|(25.000000000000000000000000 -1.50000000000000000000000000

exp

1
V2 18+# zfﬂz*[z]
k

35.082316469048812279405469 /2 3 2°* [5 ]_
k
k=0

3.3750000000000000000000000

Va2 |18+

-
pr— lz;‘;jz”‘{Z]
el

2 [
0.052734375000000000000000000 v/ 2 [‘Lz"‘{

=0

-

E T

1.00000000000000000000000000 exp

32

-1.50000000000000000000000000

32
eXp|
VI (18 — |3 2 [ ]
Iy, z"‘[ ]
1
0.070312500000000000000000000+/ 2 22* {z ]-
ko k
3.3750000000000000000000000
32 1
(i)
1 k
V2 |18+ —F [z]
Iy, 2'"[ ] z‘k_u k
1 o
0.052734375000000000000000000\/E [.2‘ [ZH
k
=0

1.00000000000000000000000000

32
exp

'r 18+“E"‘ 24[]‘3—"‘4’ [

g ()

46



And:

27F172(((2/[(((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.6508038]-21)))-21+2

Input interpretation:

1] — 32
27— [2/]|-5123 x2exp| ————— |+
2 V3 [i_+1a]

v 3

8 32 —
3[18+ :][32 zexp[—_]+-43]+4s

V3 V3 [% 4 13]

1
440 053.6508038

—21]—21+2

Result:
1728.967071910. ..

1728.967....

This result is 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)

Series representations:
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— -21|-21+2 =
2

51243 Zexp| — 22— +3[18+i_] 32 Zexp

ﬁ[i_usl ER
vz

—32 V3 |as
V3 [i_ +1s]
U s

440053, 650803 80000

16
302.50000000000|-1.50000000000000 exp +

4+9\Ez;;02*[

ok e
—

0 1
39.149562796044y/2 3 27 {z ]-
k

k=0

]_

Enl T

16 o
3.3750000000000 exp 1 Jz 5 B [
4+w32;;32*[5] k=0
k

2[5 1y
0.052?343?50000005 [?_‘ o7 [ 2 ]] +1.00000000000000
k
=|:|

J|/

EXp Is \"52 Li E'k [
=D

1
4+9¢Ezﬁﬂz*[z]
k

ol -

16
—-1.50000000000000 exp -

4+952?ﬂ2*[ ]

Eal R

o0 1
0.070312500000000 y/2 3" 2% [ 2 ]-
k=0

16 @ s
3.37500000000000 exp A2 2 9k {2 ]_
- k
4+9v222’£2*[ k=0

@ 1
2 =
0.052734375000000 4 2 LZ e [ 2 ]JZ 4
=D

k

b
—

16 2 [ = =
1.00000000000000 exp V2 L}_‘ i [ 2 ]]z
k

1
4+9~.f5}_"‘:’ﬂ32-k[2}
k
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27 2
= -21|-21+2 =

+3 [18+i,_]
va

3z
EY [i_n S]
E

32
V3 [i_us]
V3

51243 Zexp 32 Zexp 3

449953, 5080380000

16

302.50000000000 (-1.50000000000000 exp

Ty 1

o (2 ()

39.149562796044 /2 3 T“ - 3.3750000000000

k=0
ko1
16 el )
exXp T ﬁ 2‘ ET“ -
4+9Vz gp 22k k=l

k!

- [_El]k [_51 ke
ke

2
0.052734375000000 \('E [Z } ]Z +1.00000000000000

=)
k 1% %
1 o[ (2F ()
exp TR E [ZzT“ j,-"
4+gﬁzia=n. z-k; 2k k=0
16
~1.50000000000000 exp Ty L
4+9 vz lk.ﬂ - =
wile
0.070312500000000 4 2 z 271“ 2
=k
3.37500000000000 16 NP) [__] [ }
. EXp 2
4+9Vr_2k=n I:—rl:f 2]"‘
2 (I
0.052734375000000 y/ 2 Z : . 2% | +1.00000000000000
k=0 )
1 (o G3FC3)
EXp l:{‘ ,J'E Z ZT“
4+9 Fzm‘ i e '
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27 2
e -21(-21+2 =
2

-512¥3 Zexp 32 +3[13+%] 32 2exp| 22— L3 |ag

VI [%nsl val V3 [%us]
V3 h V3
440053, 65080380000
—[|302.5000000000000
32

~1.5000000000000000 exp
vZjiss—— z;;uz*[

LET) b [5
k

= il
39.14956279604403 y 2 St { 2 ] - 3.375000000000000
k
=

Lol N
P

32 &l
exp \22‘2 [f{]—
k=0

2

V2 g2

1
V2 1&%*1 zkwﬂz*[z]
ﬁk[' k

2 (& 142
0.05273437500000000 y 2 L}_‘ 2”‘[2]] "
k

1.0000000000000000 exp

I
S

w5k
B

Vo 18s —2—— z,j’djz*[
)

32

-1.5000000000000000 exp

1
o 8 e ok | S
2 ls*\ﬁzw Z-kli] ] [;]
k0”7

@ 1
0.07031250000000000\1{5 Z 2% [2 ]— 3.375000000000000
k=0

f

E N

32 J_LZ [
zror(;)

exp

V2 |y —F——
VT Y 2"‘[]

1 e
0.05273437500000000 y 2 * [.2 7t [ 2 }
k
=0

+1.0000000000000000

J

Lol R

32 J5 [éz_k [

V2 |18+ ]LM []

R

exp

k!
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From

8 / 32

a(t) = dse V) \/d +1\ 32dre @+ +4/3,

we obtain:

1/10* exp(-8/((sqrt3(8/(sqrt3)+18)))) sqrt((8/(sqrt3))+18)*(((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3)))))

Input:

—
iE:!q::——_ 8 ||i_+18 2x2exp| ———— 32 _ +\,E
10 x’3[%+lﬁ] \ V3 f3[%+18]

Exact result:

.'I = I|l o
1l e ) [ﬁ T [”*%,ﬂ]
10 \ V3

Decimal approximation:
56.83663695922099448077854153315130752511483355404526476676...

56.836636959...

Alternate forms:

e
2 } _3643 } i3 -
1.8 L 1227(16-36+ 3][‘{'5 4 61227194V 54]]

| g =
\ 20 2543

—
L |9 2 _aparfovz-a)f [ 16/227 (93 -4|
= f =g '*.;"3+l54f y
5V2 V3

| i . 3
[raeovm) 4o (13 safleo3)

5v3
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Series representations:

—
1 8 [ 8
— eXp|-——— |:+18 32 2exp
10 V3 (L +18) (VY
]
1 4 8
EEXP_ : ‘ql?+ﬁ
4492 Z:’ﬁz*[z]
k
16 L
64 exp ; J_ZE [2]
4+9~ELL2*[5] .
k
1 8 [ 8
— exp|- | ok 32 2exp|—
10 V3 (L +18))(V V3 v
]
1 4 8
EEXP— {1'rk1 \ql?-'-E
4+9‘1‘TZ‘:J=D 2! I_"
1%k
16 o
b4 exp K +\EZ‘[ 2}[
- ':___:':_;ll k=0
4“”9@24;:0 k!
ki 1 B
e (—1) [ E}k[l?-'-ﬁ]

52

32

14

V3 [—_3+1a



1 8 | 8 32 r—
—epl-———|l.| =+18 |32x2exp|———— +4 3 ||=
st )

v 3

1 4
10 =

R | e
4+9M'IZ|:| >_4J:J=D E'kkl 0

16

w,"'; 64 exp
c—1m"‘|:—%]k<3-z.;.mkz.:,‘k

4+9vVz ) T

— & -1f (=) B -z z*

20 ), k1

k=0

o CDF(-1) (184 2 —z.;.]kzak

2 T

k=00

Dividing the two results, we obtain:

56.8366369592209944 /(((((((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.65080382479717639))))

Input interpretation:

32 8
56. 83553595922[)9944 51243 «2exp| ———— |+3 [18 ; :]
V3 [i_ 4 lE] V3

32 =
322 exp| ———— |++/3
V3 [%ua]

1
+48
] 449 953.55D8D3824?9?1?I539]

Result:
4276.36135039895872...

4276.36135...
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Series representations:
56.83663695922099440000

-512v'3 Zexp

449953, 6508038247971 TEZL0000

. [249?4.4551359502?90&535 Zz*[
k=0

b I
L —
. SE—
—
—,

—-1.50000000000000000000 exp

4452&32*[

o 1
0.070312500000000000000y 2 3 27 [ 2 ] =
k
k=0

16

ol % R

|

3.3750000000000000000 exp
4:9v2 Z:L: p [

ok =

16

1.00000000000000000000 exp

)

44+9v2 Zfﬂ: 2-“[

e

-l X I S

54

b =

|

1

1 L =
]—G.DSE?343?5DDDDDDDDDDDG\E L 2*[2
k



56.83663695922099440000

-512v 3 2exp 32 +3[18+i_] 32 Zexp 32 3 s
u'?[i_us] va «;?[i_us]
v 3 / ¥ 3 J
440053, A50803824797 176390000
~{|24974.4651359502790653 /2 2‘[ }k[ k]
k=0 :
16
~1.50000000000000000000 exp T
e O =
4+9FLH ¥
- [_;}k [_El)k
0.070312500000000000000 4 2 Z Ik
k=0 ®
16
3.3750000000000000000 exp 0 V2
(- # =

4+9‘u"’_>_‘k=n L

i[_é}k[_é}" n::n952?343?5999999999999\/52[ [_é}k[_é}k]z
L2 lik g, yp i N

k!
k=0 k=0

16
1.00000000000000000000 exp

Ty 1
avovz y, Ll bak

k!
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56.83663695922099440000

2
—= +3 [18+i,_] 4
u'?[i_us] va ! VEY [i_us]
vz L W3
440953 6508038247971 76390000

Lok 1
[8324.821?119834253551 Vo YRes 1,27 r[- = SJF[S}];.-“'

e g

=0 =

-512v 3 Zexp 32 - 2exp

[I.DDDDDDDDDDDDDDDDDDDD EXP

32vnm
8V +9 Z?:n Res,_1,; 27 r[—El - 5)T(s)

2 ik
yr +0.0234375000000000000000 y/ 7 >’ Res

L
Tl r(———er[5}+
- s==g 4] 2

32vn
LA2S000000N0000 Expl = — - .
& _
8Vr +9 37" Res,_ 1,2 [(-7 - 5)T()

\j_ o = 1
T LR‘ESF—%H 2 r(-i —.SJF[.S}+
i=0

32V
0.166666666666666666667 exp = . .
8Vr +9 Ltn Bes 1 24 r[—El — 5| T(8)
[ Res,_1,; P F(—

_stﬂ

B | =

From which:

1/6*56.8366369592209944 /(((((((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) *
1/449953.65080382479717639))))+55+8

Input interpretation:

1 32
= x56. 83553595922D9944 -5124/3 « Zexp| ———
6 V3 [ﬁ + 18]

8 32
3[18+:] 322 exp| —————— 3 |+48
V3 NE)

3

55+8
449953. 55D8D3824?9?1?I539 ]



Result:
775.726801733150787. ..

775.7268917... result practically equal to the rest mass of Neutral rho meson 775.49

Series representations:

57



56.83663695922099440000

CEE R
51243 2exp b +3[18+i_] 32 Zexp b 3 e |6
ﬁ[i_us va ! V3 [E-ss
h ] d v 3
440053 AS0R03 8247971 TEIS0000
£3.00000000000000000
16
~1.5000000000000000000 exp — |-
4+9~.I‘Ez;;32-k[5 ]
k
s 1
66.14032608717005044y 2 3 27 [z ]-
k=0 k
16 -l z
3.375000000000000000 exp 2 Yot [z ]-
k
k=0

1
4+9v2 zfﬂz*[z]

k
2

+

5w il
0.05273437500000000000 +/ 2 Lz 2k [ 2 ]
k

=0

1.0000000000000000000

EXp 15 w){EZ Li o [
=|:|

4+9~Ez;;32*[

2
/
/

ol SR
—
ol X N

16
—1.5000000000000000000 exp -

4+9~E£jﬂ32*[ ]

P ba

e
0.07031250000000000000 /2 3 2°* [ 2 ]—
k
k=0

16 it L
3.3750000000000000000 exp —[y2 Y 2* [2 ]_
o ! k
o -k k=0
4+9v2 " 2 [ ; ]
2 [ = 4
0.05273437500000000000 2~ |37 27 [2] +
=k
16 o [ =
1.0000000000000000000 exp ) LZ‘ 2+ [2 ]]z
k
=|:|

4*‘5‘52:;32*[

Erall N
—
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56.83663695922099440000

+55+8 =
51293 2emp| —2 3[18+L,_] 32 2exp| —22—— |3 ag |6
v?[i_ns] i v?[i_ﬂs]
¥ 3 ¥ 3 L
440053 508038247071 7AIQ0000
63.00000000000000000
16
~1.5000000000000000000 exp T
=i
4+9V2 38, U2l ok f“‘
66.14032608717005044 2 2[ il [ 2k ~ 3.375000000000000000
k=0
[ k[ 2k
E-k
4+9v2 2 T 7“
1tk 1
2 | & 5] g
0.05273437500000000000 42~ |3 [2]1{#
k=0 P
16
1.0000000000000000000 exp gTTE
(-3 k
44+9v2 3p, 22
1wk 1
EZ i[_z_] [_E}k /
k! /
k=0
16
~1.5000000000000000000 exp 0
a+ovz Yo Lol Uik b |
e {_El}k [_EIL
0.07031250000000000000y 2§ e
k=0 i
16
3.3750000000000000000 exp o NE)
as9vz Y Lol Uik
11k 1 14k 1
w [—= —-= al = -3 —=
5 [2}!{# - 0.05273437500000000000 /2~ | 3 [2}!{#
k=0 ) k=0 )
16
1.0000000000000000000 exp -
_F{_E]k

asovz T 2l ok

k!

\{52 i['%] ['%L

e k!
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56.83663695922099440000

+55+8=

i 5 ;
5123 2exp) 32 V3 486

32 Z2exp|
vEY [i_us]
Vo lym )

2
—2 +3[13+%]
\E[i_usl pER

V3

4400573 E50803 8247071 76300000

63.0000000000000000000

-1.500000000000000000000 exp

V2 (18— —— 2;;32*[

o opo k| o
ED [i]

|

] -3.37500000000000000000

E ol

66.1403260871700504372y2 3 27 [ 2
k
k=0

exp i V2 L 2+ [

v2|18s — 22— |52 2*[ }

1
vz Ek“;nz‘*[i]
&/
1 2
0.0527343750000000000000 y 2 ~ Lz 2+ [z H +
k

=0

5

E N

Eal =N

1.000000000000000000000

s 32 \J{EZ [:’

32
~1.500000000000000000000 exp
1
V2 (184 —— |3 2 [z]
vz Z\”_DZ"‘[ J k
=
0.0703125000000000000000/ 2 5’ 27 [z ]-
k=0
32
3.37500000000000000000 exp
1
V2 [18y — [2]
VZ ZW 2"‘[ ] lk_n k
k
L gif e il
V2 ) 2% 2 |- 0.0527343750000000000000 y 2 | Y 27| 2 || +
k=0 k o k
32
1.000000000000000000000 exp
1
V2 f1s —2— |30 [z]
k

vz Z:J—an_k[ ]

El T
—
e

i
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and:

((((56.83663695+(((((((-512*(sqrt3)*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+3(18+(8/sqrt3))*[((((32*2*
exp(32/((sqrt3(8/(sqrt3)+18))))+sqrt3))))]+48))) * 1/449953.6508038))))))))"1/8-
(34+5)/10"3

Input interpretation:

— 32
56.83663695 + |-512 3 » 2 exp| —————— |+
V3 [i_ + 13]

v 3

+ 48]

8 32 =
313+—_ 32 EExpf +‘u,'|3
V3 V3 [i_ + 13]
¥ 3
1 g BAES
449 953.6508038 ; 10°

Result:
1.6180714686. ..

1.6180714686.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

Series representations:
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32

56.8366 +|-5124/ 3 Zexp| ——— |+
V3 [i_ 4 18]
v 3
8 32
3[18+—] 32 2exp| ———— |++/3 |+48 !,f
3 V3 [i_ +18]
]
" 3445
449 953.65080380000| ~ (1/8) - == =
i
1 o (1
—— -39+ 1000 [56.8368 +0.000120012 y/2 Y 2% | 2 |+
1000 P

56.8366 +|-512

1000

16 0.00341368
EXp — ||0-00768079 + T
4+Qﬁzf=n2_k[2 ﬁzfzng-k[z]
k k
% 1
0.00227579 y/2 3 2% [ 2 ] ~(1/8)
ko Kk
32
3 2exp|l ———— |+
V3 [i_ + 13]
v 3
8 32
3[18+—] 32 2exp| —————[+/3 |+ 48 ,#'i
3 V3 [% +18]

34+5

449 953.65080380000| ™ (1/ 8) - 103

i

[_El}k [_El}k i

g
-39+ 1000 |56.8368 +0.000120012 2}’ -

EXp

k=0
16 0.00341368
T 0.00768079 + T
4+gﬁz;°£4—2'k! = R e
= [_é}k [_é}k
0.00227579 y2 3 2|1~ 18
&k

62



B6.8B366 +[-512+4/ 3 EEXP — = =
V3 (X +18)

3445
108

449953.65080380000|" (1,/8) -

o (-1f (- i}k (3 - z0)F 55~

1 | — k]
oo | -39 + 100056.8368 +0.000120012  zo %‘3 B !

16

-1 (-1, Bz g
X

EXD

44+9Vz T,

0.00341368
0.00768079 + PR e
=10 =5 (3-2p ) =
vz I, %

o (-1f (-7) B-20) z*

0.00227579y 2 3 X o
k=0 ’

(1;/8)| for (not

From:

On Modified Gravity
Ivan Dimitrijevicl, Branko Dragovich2, Jelena Grujic3 and Zoran Rakic

arXiv:1202.2352v2 [hep-th] 9 Apr 2012

Now, we have that:
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Figure 1: Scale factor a(t) given by (23) for dy = —2.5, dp =2 and d3 = 1.
dsTH(=21=V5) (VBT — 5) 3TV F — 48, TVF — /57— 5)

i(T) = — : o ; (24)
24 (dQT VT 4 1)

where T =1 — d;.

~(((((6.5)M1/12%(-21-sqrt57))*(((((sqrt57)-5)4*(((6.52)))(sqrt(19/3)) —
48%4%6.5°((19/3)1/2)-sqrt57 — 5))))))) /
((4*(((((4%6.5M(19/3)*1/2)+1))*1.5))))))

Input:

6.5 1212V [[vﬁ ~5)x4(6.52)V % _48.4.6.5V %% _yE57 -5]

— 1.5
24[4 6.5Y 193 +1]

Result:
-0.00539497..

-0.00539497...

From which:
-(322-18-4) * -(((((6.5)N(1/12*(-21-sqrt57))*(((((sqrt57)-

5)4*(((6.5°2)))\(sqrt(19/3)) — 48*4%6.57((19/3)1/2)-sqrt57 — 5)))))) /
(R4*(((((4*6.57((19/3)"172)+1))*1.5))))))
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Input:
-(322-18-4
6.5 12 (-21-¥57 | [

(V57 -5)»4(6.5%)¥°° _48.4.6.5Y%% _y57 -5]

re 1.5

24 [4 G s 1]

Result:
1.618491224523286630082955178469635338137236965130242631501...

1.61849122452328..... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

From

da(t —dy)V5 < 2 4 AvE

5 VET—5

we obtain:
2(4+2.5)(sqrt(19/3))

Input:

2 (4 +2.5)V 193

Result:
2232.997. -

222.237....

24/((sqrt57)-5)+ 4sqrt38/((sqrt57)-5)

Input:
24 4438

+

V57 -5 57 -5
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Decimal approximation:
19.08267271741872053755243352104498249035803630967998574929. .

19.082672717418.....

Alternate forms:
é [3a+5ﬁ5+19£+5q¥]

= (6++38)(5+57)

4(6+V38

8|
v37 -5

Minimal polynomial:
8x*-120x" —617x° - 120x+8

((2(4+2.5)"(sqrt(19/3))))x < 24/((sqrt57)-5)+ (4sqrt38)/((sqrt57)-5)

Input:
24 4+/38

o +
¥537 -5 +«57 -5

[2 4+ 2.5}""| S ]x <

Result:
222237 x <

44/ 38
e i
¥57 -5 +«57 -5

200 | /

1.0

Inequality plot:

222 23T ¥

24 4w 38

Alternate forms:
x = 0.0858662
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4(6+v38)
V57 -5

222,237 x <

—

|
2 285 [ 2
1 M3 1501 \ 2
222.237x < - 15+19,'(—+2-\ +
4 2 8 2

Alternate form assuming x>0:
x < 0.0858662

Solution:
x = 0.0858662

x <0.0858662

we have the following Ramanujan mock theta function (7" order)

%]

5

1 q q
)

(i) ——+

et ———— —+
Il—g " (=g j{l—g) (L= )l—g){l—F)

That is equal to  -0.0814135. Inverting the sign, we have 0.0814135, thence a
possible solution for the previous expression

From:

New Cosmological Solutions in Nonlocal Modified Gravity
1. Dimitrijevic, B. Dragovich, J. Grujicc and Z. Rakic - arXiv:1302.2794v1 [gr-qc] 11

Feb 2013

We have that:
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In this paper we consider nonlocal gravity model without matter, given by
the action in the form

where F(O

an o

operator and C" 15 a constant.

[ a'zy=g(

R-2A C

16 —+ 7 RF(O )n) (1)

2

is an analytic function of the d’Alembert-Beltram

Study of this model (1) was proposed in [4]

and some further developments are presented m [5, 6, 7, 8]. This model is
attractive because it 1s ghost free and has some nonsingular bounce solutions,
which can solve the Big Bang cosmological singularity problem.

By wvariation of the action (1) with respect to metric g, one obtains the
corresponding equation of motion:

1
C(2RuwF(O)R —2V,V, — D) (F(O)R) — 590 RF(O)R

-+

=

~20,0'Ra,0"R) ) =

[]¢

1]
—

m|°§,"=
|
ALK

I

||
=]

8rG

Ansatz and Solutions

a(t) = ag(oe™ + Te

—Jl.EJ

(g (9°°8.0'ROO™ 'R + O'RO™R) (2)

—1
(G;.w - ﬂi?ﬁw)

" ﬂ{ﬂ{],A,G,TER. {?}

Equations (13) and (14) are satisfied when A = :I:\/i as well as () = )y =
Qs =0and By = A =

ot
dald

a4 ﬁaQO'ETQQESM 4 Sa%g-ﬂgl‘g]m\! BT L A0

T ﬂu
870

+ 302 R 1 30’4ajp1 gl 8

For a;=1/8,

we obtain:

(322 —

(3% — A) + 37"ag Rye™

t=1/2,

c=1/4, A=

aﬂrsr
47

t 3-8 Rge + QG'TRQEEM

6
G'CI.D

BnG

= f3 = 0. Note that this approach to find conditions

}'1) + 3a37' Qe + BadaT Qo™ — 20T Q™

AT A el — 13
(: ) ; (13)

(3X2 — A) ! =, (14)

-sqrt(1/3(1.1056e-52)) and G =6.67408e-11 ,
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1/(4Pi*(6.67408e-11)) * ((1/8)4*(1/2)"6*(3*(1/3(1.1056e-52))-(1.1056e-
52)))+1/(4Pi*(6.67408e-11))*((((1/8)4*(1/4) 6*(3*(1/3(1.1056e-52))-(1.1056¢-
52)))*exp((12*4* sqrt(1/3(1.1056e-52))))))

Input interpretation:

1 bR,
[[—J [—] [3[— 1.1056 1&'52]-1.11::'55 1G'52]]+
47.6.67408 10712 W8/ \2 3

1 (116, (1
[[-J [—J [3[— 1.1056 10'52}1.1056 10‘52J]
47.6.67408 10711 [\\8/ \4 3

[ 1
Exp[lE 4“;'5 1.1056 x 10752 ]]

Result:
0

Placing A= -sqrt(1/3i°2(1.1056e-52)) and A* = (1/3i(1.1056¢-52)) , we obtain:

1/(4Pi*(6.67408e-11)) * ((1/8)"4*(1/2)°6*(3*(1/3i(1.1056€-52))-(1.1056¢-
52)))+1/(4Pi*(6.67408e-11))*((((1/8)4*(1/4) 6*(3*(1/3i(1.1056¢-52))-(1.1056¢-
52)))*exp((12*(4)* -sqrt(1/3172(1.1056e-52))))))

Input interpretation:

% 55?4103 — [[—] [ ] [[ ix1.1056 1(:'52} 1.1056 m"—‘znar
m a

1
4. 6.67408 10-11[[5}[ ][ [" 1.1056 lD‘SzJ 1.1056 m-sz]]
Fis

1
exp[lE 4 (- 1}"f5  1.1056 x 1072 ]]

iisthe imaginary unit

Result:
~-5.10729... » 107% +
5.10729... x 107% ;

Polar coordinates:
r=7.22279x10"%

7.22279 * 10

4 =135°

L]
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And:

1/(8Pi*(6.67408e-11)) * ((1/8)"4*(1/2)°6*(3*(1/3i(1.1056€-52))-(1.1056¢-
52)))+1/(8Pi*(6.67408e-11))*((((1/8) 4*(1/4) 6*(3*(1/3i(1.1056€-52))-(1.1056¢-
52)))*exp((12*(4)* -sqrt(1/3i72(1.1056e-52))))))

Input interpretatlon

1
8 65'.?4[)8 1011 [( J [ J [ [ ix1.1056 lD'EzJ 1.1056 1a-52}]+
T :

1
8 r+6.67408 1071 [[[é}[ ][[ i1.1056 10‘52J 1.1056 1.;.-52]]
i

1
exp[lE 4 (- 1}4’5  1.1056 x 1072 ]]

iizthe imaginary unit
Result:
— 255364, x 107 4
2.55364... x 107% ;

Polar coordinates:
r =3.6114x107" (radius), = 135°

3.6114 * 10
From which:
(P1)™6/5) *(3.6114x10M-49)"1/125

Input interpretation:
=9 3.6114% 107

Result:
1.618233740217247650320776504382378851196519601779493642834 ..

1.618233740217..... result that is a very good approximation to the value of the
golden ratio 1.618033988749...
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Dividing the two results, we obtain:
(7.22279%10"-49 / 3.6114x10"-49)

Input interpretation:
7.22279 - 107%

3.6114 107%

Result:
1.999997230990751500110040427535027966993409757988591681896. ..

1.9999972309907515.....=2

2(7.22279x107-49 / 3.6114%x10"-49)"6 - Pi+1/golden ratio

Input interpretation:
) [?.222?9 16-% ]5 1
-+

3.6114 - 10-° @

# iz the golden ratio

Result:
125.475. ..

125.475... result very near to the Higgs boson mass 125.18 GeV

2(7.22279x10"-49 / 3.6114x10"-49)"6 +11+1/golden ratio

Input interpretation:
[?.222?9 18- ]6 1
2 +11+ -

3.6114  10°%

# iz the golden ratio

Result:
139.617...

139.617... result practically equal to the rest mass of Pion meson 139.57 MeV
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Now, we have that:

((sqrt3)/2 + 1/2*)

Input:
V3 1
—r )

2 2

iizthe imaginary unit

Result
V3 i
g

2 2

Decimal approximation:
0.86602540378443864676372317075293618347140262690519031402... +
0.5

(0.8660254 +0.5 i)

And we approximate (0.866 + 0.51) , multiplying by A, we obtain:

1/(4Pi*(6.67e-11)) ((1/8)4*(1/2)"6(3(1/3(1.105e-52)(0.866 +0.5 i))-(1.105¢-
52)))+1/(4Pi(6.67e-11))((1/8)4(1/4Y°6(3(1/3(1.105e-52)(0.866 +0.5 i))-(1.105¢-
52)))exp(48sqrt(1/3(1.105¢-52)(0.866+0.5 i)))

Input interpretation:

1 1y 16 ¢ (1
47x6.67 1071 [[g] [5} [3[5 1.105 107> [0.866+D.5:1J—l.105 10-52]]+
T )
1 1y ;167 1
47.6.67 107 [[gJ [:J [3[5 1.105 - 1072 »(0.866 + 0.5 n}—l.lGS 19-52}]
T 5

Exp[48 - .1.105 107 [D.865+D.5n]

‘\’I 3
iisthe imaginary unit

Result:

- 6.84423.. % 107°° +
2.55382... % 107% ;
Polar coordinates:

r = 2.64394x10°%

2.64394 * 10°%

# = 105.003°

3
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And:

1/(8Pi*(6.67e-11)) ((1/8)4*(1/2)"6(3(1/3(1.105e-52)(0.866 +0.5 i))-(1.105¢-
52)))+1/(8Pi(6.67e-11))((1/8)4(1/4Y°6(3(1/3(1.105e-52)(0.866 +0.5 i))-(1.105¢-
52)))exp(48sqrt(1/3(1.105e-52)(0.866+0.5 i)))

Input interpretation:

1 1y 16 ¢ (1
8667 1071 [[é] [5} [3[5 1.105 - 10 [0.865+o_5:;}_1_105 m—sz]]+
T )
! 1# e 1o87 (1
8r+6.67 10711 [[gJ [;J [3[5 1.105 10732 [D.866+D.5:}J—l.l[]5 m-'—ﬂ]
o 5

' 1
Exp[48 ‘\!5 1.105 - 1072 . (0.866 + 0.5 n]

iizthe imaginary unit

Result:
~3.42212... % 1079 4
1.27691... x 107% ;

Polar coordinates:
r=1.32197x10"% 1
1.32197 * 10™%

# = 105.003"

3

We have also:

(Pi)(6/5)(1.32197 * 107-49)1/126.109

Input interpretation:

———
g (1.32197
T 126,109

Y 1%
Result:

1.618036565805288978251712706169929775300857078157956377660...

1.6180365658052889..... result that is a very good approximation to the value of the
golden ratio 1.618033988749...
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Alternative representations:

T I
615 [ 1.32197 815 [ 1.32197
T 126,109 = (180°)™" 126.109| —
Y 10¥ \ 10
r r
6'5 [ 1.32197 65 [ 1.32197
a7 126109 = (—ilog(-1p)™"" 126109 —
y 10% 10%
o SO
615 [ 1.32197 I 65 1.32197
T 126.109 =cos (=1} 126109 ==
Y 10% V' 10%

Series representations:

_ ;
&5 q| 1.32197 SR 2 [_1}.& 65
a0 126,108 =

| 10

\ ~ 142k
—— &5
Bl 14157 0.941119 -1 i 2
= 20, | o = L. -1 +
\ 10 i [EkJ
k
—— 65
& [ 1.32197 & 2% (-6+50k)
' 126,109 = 0.409646 2‘ e
\ 1e® — [3k]
k

Integral representations:

—
6/5 [ 1.32197 w1 65
7 126109 =0.941119 (j 5 dt]
L L R 0 1+t

—
, 1.32197 L f 6/5
xo3 126.109|| 4: =2.16212 (J 17 dt}
10 ]

\
. .
65 [ 1.32197 wsin(t) |85
a 126.10? =0.941119 [j dt}
0
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And, dividing the two results:

(2.64394x10"-49 / 1.32197x107-49)

Input interpretation:
2.64394  107%

1.32197« 10~%°

Result:
2

2
2(2.64394x10%-49 / 1.32197x10"-49)"6

Input interpretation:
) [2.54394 16-% 1

1.32167 « 107~%

Result:
128

128
From which:
2(2.64394x107-49 / 1.32197x10"-49)"6 - Pi + 1/golden ratio

Input interpretation:
) [2.54394 15-% 1

Sgdis

1.32197 %« 10~% @
Result:

125.476...
125.476... result very near to the Higgs boson mass 125.18 GeV
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And:
2(2.64394x10"-49 / 1.32197x10"-49)"6 +11+1/golden ratio

Input interpretation:
[2.54394 18- ]5 1
2 +11+ -

1.32167 x 107~%

# iz the golden ratio

Result:
139.618...

139.618... result practically equal to the rest mass of Pion meson 139.57 MeV

From:

Modular equations and approximations to ©
Srinivasa Ramanujan - Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

2

55 + /101 105 + /505
>< 4 T 8

(2+sqrt5) ((((1+sqrt5)/2)(10+sqrt101)))°0.5
(((1/4(5sqrt5+sqrt101)+(1/8(105+sqrt505))*0.5)))

Cp — El?;\/g)\r{(l*\/g) {1[“,1—|-u1D1}}

Input:

[235) (5 (1 V5 )0 V0T [3 (55 =30 ) 3 05+ V505 |

Exact result:

[235)y 3 (15 (10101 3 (5 V5 0T ) 7 | 5 (105 V505 |
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Decimal approximation:

224.3689593513276391839941363576172939146443280007364930381...
224.36895935...

Alternate forms:

root of 256 %% — 13134080 x7 + 12406662 784 x® + 566 469 885 440 x° +
8070692 383216 x* + 50000758 979200 x° + 133454526 025 384 x* -

1\‘: 21580568 998020 x + 63001502001 near x=50341.4
L (245) 2 (1+V5) (104 V101 ) (515 + V101 )+

2 (2+V5) (145 (104101 ) (105 + 505

(15 ) (104 VIoL) + 2 /2 (1445 ) (104701 ) +

V2 (1y5)(10+v200 ) + 2 /22 (14 V5 ) (104701 +
[1@?][1%@][1&&{%] +

| EEreErrc, RSP S T

\
\/S[qu"'g][lﬂw.,"lDl][1D5+m"5G5]

Minimal polynomial:

256 x'® — 13134080 x'* + 12406 662 784 x'? +
566460 885 440 x'° + 8970692 383 216 x° + 59000 758 979200 x° +
133454526 025384 x* - 21580568998 020 x° + 63001502 001

From which:

(2+sqrt3) (((x)(10+sqrt101)))10.5 (((1/4(5sqrt5+sqrt1 01)+(1/8(105+sqrt505))10.5)))
= 224.368959351327639

Input interpretation:
.'

(235 x(10+307) (3 (5«07 | 5 105 V05 ) |-

224.368959351327639
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Result: .-
(2+5)y 1044101 [§[5£+M]+%\(%[m5+ﬁ]]ﬂ=

224.368959351327639

Plot:

1500

1000 |

500 |

T ' = — 224.368959351327639

Alternate form:

m

root of 256 x% — 8125440 x7 + 4996878 336 x® — 10044328 960 x° —
1088503 336224 x* + 2048528 617920 x* + 55033901 841536 x° +
\; 13356686 893680 x + 63001502001 near x=31112.7

224.368959351327639

Alternate form assuming x is positive:
1.00000000000000000 4 x = 1.27201964951406896

Expanded form:

%JE{lD+M][1D5+ﬁ] \q+\f%[1ﬂ+mnlﬂ5+ﬁ] "
\/505[10+M] \G+%\/1D1[ID+M] R
\/s[mwﬁ] \Gf:s 1044101 vx = 224.368959351327639

Al N | =

Alternate form assuming x>0:

:11-[2+\E][5\/5[1D+M] +J101[1D+M] 4

\IEIDD+2D2 5 +210+4 101 +204/ 505 ]\'{; = 224.3689503513276309
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Solution:
x =1.61803308874080485

1.618033988.... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

We have also:

(2+sqrt5) ((((1+sqrt5)/2)(10+sqrt101)))*0.5
(((1/4(5sqrt5+sqrt101)+(1/8(105+sqrt505))"0.5))) -76-7-2

Input: |
2 wENI [é 1 +w"€]][10 + ufﬁ]

[‘—ll [5 4€+qﬁ]+\;‘f% [105+ JE'] ]—?6—?—2

Exact resplt:
(2+V5)y 5 (1+V5)(10+ 101
[‘—l1 [5£+M]+é \/% [1D5+'\JIE]]—EE

Decimal approximation:
139.3680503513276391839941363576172939146443280007364930381 ...

139.36895935.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

f 256 x® + 1662720 x” - 277675353 216 x5 - 8452540 123228 160 x° — | +7225|-85
114807608 801660496 784 x* - 876500 880 901 094 122078400 x* -
3901271 8978692730955261554616 x” -
9499515457467325191113577199 220 x -

.‘\ 0821100481013481605205617304 777499 near x =43116.4
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[—68D+25\fr2[1+£][m+m +IDJ1D[1+\E}[ID+*JE] +
2J2&2[1+£][1D+ﬁ] +JIDID[1+\E][1D+M] :

4\/1555+1151 5 +1554 101 +1154 505 +

=+ I

2\/5[1555+1151 5 +1554 101 +1151!505]]

_g5+2:5 JHME][lMM]
B o gy (o )
£ T (149310101 « (1) 10+ ) 105+ 505
513 0+ 107) 05 05

Minimal polynomial:
256 x'® + 348 160 x'° + 208817920 x'* + 72411404800 x*° +
15698392 614784 x + 2038191152519680 x'! +
92798501 841635840 x'” - 21107571 563524096 000 x° -
5576832 650224269 136 784 x° — 723075 263 450 349 105813 120 x” -
62784 778 426566553 736424 000 x° - 3903 354 403 604426 642 371 152 000 x° -
175782361 219228997858 423474616 x* -
5632681 273 142628566560 107 769 440 x° -
122246273 305880 3424098 172505601 620 x° -
1614917 627 769 445 282 489 308 123 867400 x -
0821100481 013481605 205617304 777499

(2+sqrt5) ((((1+sqrt5)/2)(10+sqrt101)))*0.5
(((1/4(5sqrt5+sqrt101)+(1/8(105+sqrt505))*0.5))) -89-8-2

Input: |
(2435 )| (& (1++5))(20+ 101 )
[ [\EﬂfF] \/ [m&ﬁ]]-ag-a-z

Exact result:
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[2+—JEN|%[1+£][1D+¢H]
[ [5\E+m]+—\f [105+ﬁ]]-99

Decimal approximation:
125.3689593513276391839941363576172939146443280007364930381...

125.36895935..... result very near to the Higgs boson mass 125.18 GeV

A_lternate forms:

root of 256 x% + 6938368 x7 — 200127943 808 x® - 12267532 066969600 x° — +9801
240531341 802063522704 x% - 2711111 744847801 069 053 120 x° -
16868103 226 865906575 728518 072 x? -
56042 (47 252 352 168 046 706 464 820 596 x -

\ 81256059 552 286 589 390 769 064973 654619 ncar x = 40540.4
1 [ —
é[-?92+25\f2[1+£][m+1#101 +IDJ1D[1+\E}[ID+*¢'1G1] +

2J2&2[1+£][1D+ﬁ] +JIDID[1+\E][1D+M] :

4\/1555+1151 5 +1554 101 +1154 505 +

2\/5[1555+1151 5 +1554 101 +1151!505]]

-99+2:5 \f%[uﬁ][lmv’ﬁ] ¢

2 ][1D+J—1]+é\/'%[1+£](m+m1+
L2 (145 ) 104y 707 ) + 2 (15 ) (1044 T0T ) 105+ 505 ) +
L J5(1+ V5 ) {10+ V707 ) 105+ y'505)

Minimal polynomial:
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256 x'® + 405504 x*° + 287052640 x** + 120898229 760 x** +
33054328 215424 x'% + 6009975505 442 304 x'! + 675 189373 331159552 x'¥ +
25550040 323299 184640 x~ — 6141488 741 796 675 265424 x° -
1432518 783833375371 748 736 x” — 167 738 666 069 403 725006 923 328 x° -
13091457 040259534 138 185517952 x° -
719 245 475 849918 973 390814 965 176 x* -
277244800997151511239997879419552 x° —
718239 766 158403 169441567 287 315 284 x* —
11274 644 155965 729 273 247 880 034 478 008 x -
81256 059 552 286 589 300 769 064973 654619

8[(2+sqrt5) ((((1+sqrt5)/2)(10+sqrt101)))0.5
((1/4(5sqrt5+sqrt101)+(1/8(105+sqrt505))10.5)))]-8"2-2
Input: |
(2+35) /(5 (1+5))(10+ V101

[;1r [5‘\,"?+1,"E]+ \{Ié [mswﬁ] ]]—82 g
Exact resu}t:
4[2 +wj?] \f 2 [1 +«E] [10 +wfﬁ]

365 +0r) 3 7 10555 |66

Decimal approximation:
1728.951674810621113471953090860938351317154624005891944305...

1728.9516748....

8

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

Alternate forms:

[2+\E]\ff2[1+w,f?][1a+wjﬁ] [suf?+w,fﬁ+\{f2[105+wfﬁ]]-ﬁﬁ
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root of x® —3248672x7 + 98916805 312 x% + 4464479 972088320 x° +  +4356
60247225 185568 953 856 x* + 407414 835 057249 074421 760 x° +
1513753237708731714916630528 x° +
2964169 623306115098588 771 385 344 x +

\ 2401087 699819 713122929 090227 142656 near x = 3.2175x 10%

—65+25J2[1+£][1D+M] +1DJ1D[1+\/€][1D+M] 4
2J2G2[1+£MID+M] +\II1D1D[1+\E][1D+M] 4

2[2+~.E]J[h@][lhﬁ][mswﬁ]

Minimal polynomial:

x'® + 1056 x*° — 2760800 x** - 2872074720 x* -
1068533569856 x' — 180928 167704 064 x'! -
4054416301470208 x' + 4768275850 376 916480 x° +
1168396 273 187848623616 x° + 156 008059 681 182960869 376 x~ +
14006 142 392 318457923264512 x® + 894515473 271346 020443717632 x° +
41100944 577880805880511 381504 x* +
1336671938112056211937656963 072 x° +
29339 806 037 143 056499 296 141 705 216 x~ +
391270390 276407193013 717822 865 408 x +
2401087 699819713 122929090227 142 656

83

- 66



Observations

Figs.

b S

Quantum

(a) False Vacuum .
| Fluctuation

(d) '{

Fluctuation

Energy Density

FIG. 1: In simple inflationary models, the universe at early times is dominated by the potential energv
density of a scalar field, ¢. Red arrows show the classical motion of ¢. When ¢ is near region (a), the energy
density will remain nearly constant, g = p¢, even as the universe expands. Moreover, cosmic expansion
acts like a frictional drag, slowing the motion of ¢« Even near regions (b} and (d), ¢ behaves more like
a marble moving in a bowl of molasses, slowly creeping down the side of its potential, rather than like
a marble sliding down the inside of a polished bowl. During this period of “slow roll,” p remains nearly
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Graph ol & cubic function with 3
real roots (where the curve crosses
the horizontal axis at y = (). The
case shown has two critical points,
Here the functi)r is

fix) = (x3 + 32 - 6x — 8)/4.

The ratio between M, and q
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ﬁrfﬂ — 3/ '3[1'2 = EZ*

q:—

(3v/3) M
——

1.e. the gravitating mass M, and the Wheelerian mass q of the wormhole, is equal to:

\ 3(2.17049 - 10%72 - 0.0012
2 ((3v3) (4.2 10°1.9891 - 10))

1.732050787905194420703947625671018160083566548802082460520...
1.7320507879

1.7320507879 ~+/3 that is the ratio between the gravitating mass M, and the
Wheelerian mass q of the wormhole

We note that:

+

) -45)

B2 | =

[_

11;"3
1.7320508075688772035274463415058723660942805253810380628055. .. 1

i
2

iizthe imaginary unit

r = 1.73205 (radius), §=90°
1.73205

This result is very near to the ratio between M, and q, that is equal to 1.7320507879

~V3

With regard V3 , we note that is a fundamental value of the formula structure that we
need to calculate a Cubic Equation

We have that the previous result
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-+

Va)-la-2¥3) _ wE

Ba | =
Bal =
B | =
Bl =

— 1.732050807568877293527446341505872366942805253810380628055. .. «

r=1.73205 1 #=90°

)

can be related with:

, 1+i\/§ , 1, i3
u (—M{E_T]+v (—V{E_T]—q

Considering:

ft-Bheft2)

I

= iy 3 = 1.732050807568877203527446341505872366042805253810380628055... &

r=1.73205 0 g =90°

)

:(—1)[1—£]—(—1){1+§J=q=1.73205zﬁ

2 2 2

We observe how the graph above, concerning the cubic function, is very similar
to the graph that represent the scalar field (in red). It is possible to hypothesize
that cubic functions and cubic equations, with their roots, are connected to the
scalar field.

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIOxWsVLBcJ6KVgd Af hrmDYBNyUSmpSjRs1BDeremA
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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.

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:
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g2 =/ (1+V2).

Hence
64922 = &V _ 449766 VR ...,
64952 = 4006 V2 4 ...
so that
6A(g3s 4 gpt) = VB P AR B o= BAL - v/3Y R (1B,
Hence _
™22 — 2508951.9982. . . .
Thence:
64got — 4096e V2 1 ...
And
422 b g 2 =™ B 9 A2 VR v =L VDR & L —vE1Y

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 n, ¢, 1/¢9, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

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

The Lucas numbers or Lucas series are an integer sequence named after the
mathematician 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 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 occur in nature, for example the arms

of spiral galaxies'” - golden spirals are one special case of these logarithmic spirals
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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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