On various Ramanujan’s equations (Hardy-Ramanujan number, taxicab
numbers, etc) linked to some parameters of Standard Model Particles and
String Theory: New possible mathematical connections. VI

Michele Nardelli', Antonio Nardelli

Abstract

In this research thesis, we have described and deepened further Ramanujan
equations (Hardy-Ramanujan number, taxicab numbers, etc) linked to some
parameters of Standard Model Particles and String Theory. We have therefore
obtained further possible mathematical connections.
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https://www.britannica.com/biography/Srinivasa-Ramanujan

https://futurism.com/brane-science-complex-notions-of-superstring-theory
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https://plus.maths.org/content/ramanujan

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 + > =° + (-1)".

From Wikipedia

The taxicab number, typically denoted Ta(m) or Taxicab(n), also called
the nth Hardy—Ramanujan number, is defined as the smallest integer that can be
expressed as a sum of two positive integer cubes in n distinct ways. The most famous
taxicab number is 1729 =Ta(2) =1 + 12 =9’ + 10’
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From:

Integrable Scalar Cosmologies I. Foundations and links with String Theory
P. Fre, A. Sagnotti and A.S. Sorin - arXiv:1307.1910v3 [hep-th] 16 Oct 2013

Group III (1« = %) — (Ramani potentials) There are two scalar potentials in this class.
The first potential is bounded from below and reads

; V) i 2 il e . )
Viralp) = A {a cosh? (2%/) + b sinh? (%’) cosh (2%“) + ¢ sinh® (2%'9)} , (5.14)
b 2 5 5

The Liouville integrability of the system corresponding to eq. (5.14) is guaranteed by the
existence of the additional conserved charge (see e.g. [15] and references therein)

- 2 . &N 5 AN o
.4 -3 2.3 3 D, -
" e = et e =0 3 &
Qrrral€.m) 0t o+ \/§£” 25\/55 i & me i & V3En?)€n
44X/ R 1 3 2\ .2
4+ o (—2 3&°n + ﬁ?; — 25?;)?;
A28 . 2 & ; 8
+ S8t — Send — €0t + Tof). 5.19
252(\/55 o — gt ~ €t + g (5.19)

From the following Rogers-Ramanujan continued fraction:

67% eV’
\E =1- e_z”‘/g ~(0.9991104684
-p+1 1+—e_3”ﬁ
143 4054\/5_3 -1 14—
e—47r\/§
1+
1+...

We put for g >0 ¢ =0.9991104684, and from
J 3 3
e

/3.5"3—}— /J‘PJ — }7?{_/

we have:a=135,b=138,¢c=172, A=1,£=9, n=10,§ =12, n =1

Thence, from the (5.14), we obtain:



¢ =0.9991104684

[135% cosh?3((2%0.9991104684)/5) + 138* sinh*2((2*0.9991104684)/5)
cosh((2*0.9991104684)/5) + 172* sinh*3((2*0.9991104684)/5)]

Input interpretation:
2.-0.9991104684
135 cashg( 999

+

2x0. 99911'34684

co +

2 0. 1104684
138 sinhz[ [ 999 ]

[2 0. 99911'34684]

172 sinh®

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Result:
207.5055085. ..

207.5055085...

Alternative representations:

20, 11
135 ccsh%% J +
2 0. 11 2= 0. 11 2 =0. 11
lBEsinh‘?[&]cnsh[&% 172 si h%#}:
1.99822 1.99822 1 ; fmn Y
135 ccsg[ ke !J+ 138 cns[ ke !J[E [_P—I.Q.C'SZZ-S +.:=1'W822"5j] -

179 [é [_ ,-199822/5 _'_fl.'?.C'SZE_-'S}]B

2 0.99911 2 0.99911 2 0.99911
e e — CDSh[—]-I'

135 cnshg[
5

J+ 138 sinhz[

A 5
172 Sinhg[w] SCDSE[— 1-993221}+

2 3
138 CDS[— l.QQEEEIJ[! CDS[E i l.QQSZZID L 172 [1 CDS[E i 1.998221}}
5 2 5 2 5




2 0. 11
135 ccshg[i +

5
2099911 20.99911
e FUREI R [t

. . 2 0.99911
138 smhz[ +172 smhg[—J =
1 998252 1 959822 1 >
135 cusg[— ittt ] +138 cns(— fhs vty J (5 {_f—l..DDSZZ_-'E + f1_99322,'5}]z +
172 (E {_f—l.WSZE,-‘S +f1.9;'szz,-'5U3
2

Series representations:

[2 0.99911]

135 cosh® +138 sinh®

+

2.0.90011 2 .0.90011
[— J cush(—}

. |
2 0.99911 i
172 sinh3[4]= 13?5L 11+2k[n::.399544}] 4
=|:|

=3 2w -1.83436k w  -1.83436k
552 [?_' f1+2km.399644}] > T 135 LZ [2—:{}1]
- =0

=0 k=0

. mshg(z 0.99911J

+138 sinhz(

2.0.99911 o -1.83436k 13
172 sinh%%} s LZ S

2 .0.99911 2 .0.99911
—Jcnsh{—s J+

5 (2 ky
e _-1.83436k Y o0 1+2k 2 142k ¥
= 0.390644 = 0.390644
138 }_‘ AR Z — | +172 L ————————
w: 2k v (1+2ky = (1+2ky

2« 0. 11
135 ccsh%% +

2.0.99911 J cash[E 0.99911]

138 sinhz[

+172 sinhg[w] 2

> 1+2k
.}+

= 0.399644142k Y ® 0.3996441+2k ¥ =« [3_399544 _ iz
172| Y ————| +138
2 a+2kr | %‘3 (1+2k) | & (1+2k)!

ra |5

& [0.399544—";”}““ !

135+ Z
£ i1+2kn0

The Liouville integrability of the system corresponding to eq. (5.14) is guaranteed by the
existence of the additional conserved charge (see e.g. [15] and references therein)

T 4X 5 4, - o

Qrra(ém) = 7' + =& — ——=&n* + ——(* + V3&nH) &

a(§, 1) 1 ﬁé? wv3- 55 (7 £n7) €

4A 2 1 3 2\ .2
2 =94/3 g g )
t g ( V3&in + 72" En°)n
43X 7 A 5 5 2 . g4 B G)
(B — gt - %) . 5.19



For:a=135,b=138,¢c=172, A=1,§=9, n= 10,5' = 12, 11 = 1, we obtain:

1-H(2*12)/(sqrt3)-(4%1272%103)/(25sqrt3)+(((4/25(10"3+(sqrt3)*9%10°2)*12)))

Input interpretation:
2x12 4x12%2x10°

v3 2543

+%[m3+uﬁ 9. 10%)12

+

Result:
1-7672v3 + 22 (1000 + 90043
- v +25[ ! ]

Decimal approximation:
-8374.31000018940663272714105391090534910803442864890245316...

-8374.31...

Alternate form:
1921 - 59444/ 3

4/25(((-2sqrt3*9°2*10+(1073)/(sqrt3)-2*9*102)))

Input interpretation:
3

4 |'_ 2 ll:l 2
— |-24 3 =0 l|:|+:—2 9 l':']

25 V3
Result:

4 1000 o
— |-1B00 + — —1520\,‘3]
25 V3

Decimal approximation:
-644.571526251512872160850286838008924607958841584430358629...

-644.57152625...

Alternate forms:
3088
_288 -

543




3088+ 3
15

1 —,
— [-4320-3088+/ 3 ]
15

4/Q25)°2*(((((4*9°3%103)/(sqrt3)-(2*9* 1075)/(sqrt3)-972% 1074+(5%¥1076)/9))))

Input interpretation:

4 (4x93x10° 2x9x10° 5 10°
e —— ——— i 10% ¢

252 V3 V3

Result:

4 — 2290000

il [3?2[:[:0 V3 -

625 9

Decimal approximation:
2495.222118215538615985699805412736486772986303827309754830...

2495.2221182155...

Alternate forms:
1190443 14656A
5 9

(1674 V3 - 1145)

Gil=&HIT

[m? 136 Y3 - 73 230]

From the algebraic sum of the three results, we obtain:
(-8374.3100001894-644.5715262515128+2495.222118215538)

Input interpretation:
-8374.3100001894 - 644.5715262515128 + 2495.222118215538

Result:
-6523.6594082253748

-6523.6594082253748
Note that:

-(((-8374.3100001894-644.5715262515128+2495.222118215538)+248))
8



We remember that the exceptional Lie group Eg has dimension 248.

Input interpretation:
-((—-8374.3100001894 - 644.5715262515128 + 2495.222118215538) + 248)

Result:
6275.6504082253748

6275.6594..... result practically equal to the rest mass of Charmed B meson 6275.6

From the formula of coefficients of the '5th order' mock theta function ¥(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*57(1/4)*sqrt(n))

for n =232, and adding 34 and 7 that are Fibonacci and Lucas number respectively,
we obtain:

(((sqgrt(golden ratio) * exp(Pi*sqrt(232/15)) / (2*5™(1/4)*sqrt(232))))) + 34 +7

Input:

m IIE

— \I' 15

v ¢ 4'_—+34+'?
2v 5 232

eXp

# iz the golden ratio

Exact result:

f |
| ) T |
f21" S58/15 m Ili
N ss8
&4 —
445

+41

Decimal approximation:
6523.662817434028574054057424551281398144601158308922171541...

6523.662817434...

Property:
f |
| ) |
r'z Y ag/1l3 &
58
41 + i1s a transcendental number

445

Alternate forms:



4142 i[SﬂE] ENETE,

B Y 145

|| [1+\‘.I'_'||f\,|'5815n
4?55D+534,229[1+ o2V 5815 n

1160

Series representations:
Vo 232
¢ EXp|T 1 a [—l]lJc [_zl}k (232 —z.;.}k zak
, +34+7 =410 1
2¥5 V232 e k!
k
P - o | X L
explry =0 Z Z 0 /

k=0 k=0
@ [—1]'k {_é}k (232 —E’D}k Zak

5

34
+ 57

[1':' Z ¥ for not ((zoeR and —e < zg < 0))
k=0 :
5 expfr | 2
4 +3+7 =
2V5 /232

w (=1 (232 - x)f x7* [_é}k
k1 *

(232 -
410 Exp(!_ﬂarg x}”
2
k=0
232
arg[ ¥ x} ] =

{arg['p -X) J]
2rm

534 exp(z T

exp|m exp[z m

o (- 1} [232 ka_k[_il}k w = ]_]. [dh— x { }k

k=0 il k=00 ket

o (-1F (232 -0 x7* {_El}k]
for Randx <0

arg(232 —x}“

[lD Exp(z ;r{ T o

k=0
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Ve exp[;r | 232 ]

15
+344+7 =

( 1 J—l,u'z |arg(232—zq W2 m)) ~1)2 |arg(232-2g {2 )]
i e

0
2V5 V232 %o
(3 1 k =k
1 \U2laig@32-zg)@ml 4, o w (=17 [-<) (232 - =) =g
410 (_] zﬂl,zlalngzz zg W2 m) Z [ z}k "
iy P k!
1/2 alg‘{"sz —zD]f¢2nJ 12| 1+ arg 232 —z,:,ll.'-;zm]
534exp;r[ ] I ID“{ | I
Zn
- [_1} [ }k [232 ZD} Zak [i]ll.'zlmgm—zm.-‘-:zmj
P k oty
ki 1y oo o ok Kk
Sl/2 lanid-zg )2 m) LMt s [_z}k Tl !
. k! /
k=0
ki1 kK
0 w (1) {_E}k (232 —zp)" =z
k!
k=0

Now, we have that:

The Liouville integrability of the systems of eq. (5.6) i1s guaranteed by the existence of an
additional conserved charge (see e.g. [15] and references therein) that in the three cases takes the

form
oW = [P - 38 + 2A(5¢% + 3e7¥ )i - anede,
Qlem = (@ - 28 + Pacta) - Zonekié - D2oaped, (532)
o@em = [P - 38 - 2a(sed — 1) 0t — S anedité
- (29—5)«) 64872 £3 72 — (5—5,\ 648 7!

For:a=135,b=138,¢c=172, A=1,§=9, n= 10,5 = 12, 1 = 1, we obtain:

oWen = [ - 58 + 2 A(5¢F + 3678 7)] 0 - o Anedé,
[1-3/2%12/249/25(9/2%97(4/3)+3%97(-2/3)*1072)]-81/25%10%97(1/3)*12

Input:

(1-2 12%%[;9“-‘%3 gt 1(12]]-% 1039 12

11



Result:

1944 . 322 9 {100 8133
e
V3 2

5 25
Decimal approximation:
-968.447962385860708365077182918913244639279850390003001374...

-968.44796238...

Alternate forms:
1 2137
it [lD?5D+ 18111 3°7)
50

18111 - 323
50

-215 -

18111 3*°3
50

-215

Minimal polynomial:
125000 x° + 80625 000 x* + 17334375000 x + 54707 325 189 679

216

25

oDem = (i — 28 + 2aetn) i — L2anedné -
25
A=1,E=9, 1=10,§ =12, n =1,

(((1-2%1272+36/25%97(-2/3)*1072)))-216/25%10%9~(1/3)*12-
(5832/625)*1072%97(2/3)

Input:

% UG . 5832 .
1-2.122+ 2 923 mz]-— 1039 . 12- 2222 102, ¢23
[ T 25 25 v 625
Result:

699843 5104 3%°
987 - _

25 5

Decimal approximation:
-6447.72532370713044924818342796993697973429480492896799433...

-6447.725323...

Alternate forms:
1 — )
-5z (7175 +69 984 4 3 + 25520 32-'3]

12




1 — £
= [-?1?5-599843!3 _ 25520 32-'3]

Minimal polynomial:
15625 x® + 13453125 x* - 397987081125 x + 1062917 307488 087

: N ; 54 4 2 a\T o 648 1 g -
OVuem) = [P — 88 — FA(368 — e8n?)| 0! — S Anein’é

9 2 Bl 9 3 ;
— (E)‘) 6:18-1;3{;':5 '7?2 — (E }\) 648-?';1 :
A=1,E=9, n1=10,§ =12, 1 =1,

(((1-3*%1272-54/25(3%97(4/3)-9/(-2/3)*¥10"2))))-(648/25)*10*9~(1/3)*12-
(9/25)°2*648%10/2%97(2/3)-(9/25)"3*648*10"4

Input interpretation:
2 o4 4/3  o-2/3 21} _
[1-3 127 - = (3x9** -9 10 ”

48 0o 12-[3]2 648  10° 92-"3—[3]3 648 - 10°*
25 25 25
Result:
7560047 6298563 15552 323 5_4[2? 4213 E]
25 25 5 25 L)

Decimal approximation:
-345639.543014249504469268073091683397528370191231262083116...

-345639.54301424...

Alternate forms:
1 - :
= [-?559 047 - 629856 3 — 78618 32-'3]

7569047 629856v3 78618  3%°3

25 25 25
629856v3 786183%° 7569047
25 25 25

13



From the algebraic sum of the three results, we obtain:

(-968.4479623858607-6447.7253237071304-345639.5430142495)

Input interpretation:
-068.4479623858607 - 6447.7253237071304 - 345 639.54301424095

Result:
-353055.7163003424911

-353055.7163003424911

(-(-968.4479623858607-6447.7253237071304-345639.5430142495))*1/2 — 47

Input interpretation:
\ —(-968.4479623858607 — 6447.7253237071304 — 345 £30.5430142405) — 47

Result:
547.1849175074055

547.1849175974955...result practically equal to the rest mass of Eta meson 547.862

From the formula of coefficients of the '5th order' mock theta function ,(q):
(A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5°(1/4)*sqrt(n))

for n =421 and adding the algebraic sum of 7, 47, 322 and 2207, that are Lucas
numbers, we obtain:

((sqrt(golden ratio) * exp(Pi*sqrt(421/15)) / (2*5°(1/4)*sqrt(421)))) +(2207+322-
47+7)

Input:

f 421

— 15

v ¢ ————— +(2207+322-47+7)
245 421

EXp[}T
# iz the golden ratio

14



Exact result:

s

| NPT |
f\," 42115 1 | _a@
421

py— + 2480
245

Decimal approximation:
353055.9600836020986373407401357209343803893766075472609319. .

353055.960083602...

Property:

f |
NHvysa [ 8
421
2489 + I1s a transcendental number

2Y5

Alternate forms:

=
— L
T2\ 4210

y 42115

\(_1 [1_'_“,.'?} 01,'|'421_-'15:r
842 ’
2489 +

2V5

l,—
20957380 +53/4 \{ 842(1+V5 | eV 42V15 7

8420

Series representations:

e
Ve exp[n\( a1

+(2207 +322 -47 +7) =

2V5 Vazl
o -1y [_El}k (421 - zg)* zp* i
24890 3’ k1 + 5%
k=0 :
Wk
o (D) (2 -nof | o I (D) w-mb )
exp|ry Zo /
k! k! /
k=0 k=0
2 (- 1 [—zl}k 421 - z)* z°
10 Z K1 for not ((zgeR and -
k=0 :



+(2207 +322 -47 +7) =

25 Vazl
argd21 - x) jy &, C1F @21 —xf x* (- 2)
24890 exP[,ﬂ—” )
2 ko
k=0
421
' argig —x arg|— -x
51 EXP(IF{MJ]EXP nexp[”r {15 } V{;
T 2
ol e g 1 e ok 1
N[—l}{m xx{z}km[l}wa Jr.'].J.-.~{2}k|lf
k=0 k! o k! /
k ko 1
argd21 —x) y & (17 @421 -x" x {_E}k
& EXP(!?F “ 101 R and 0
2 o
k=0

+(2207 +322 -47 +7) =

2 V5 V421
(iJ_M [arg(421-zg W2 m)) z_l"lz | gi42 -2 )2 7]
Zp .
1 \U/2 largid21-zg )2 m)| 4, Lisis
24890 [_J zﬂl,E[EugMZl =z W2
2q
w (-1)F {_i}k 421 — zg)* zak ” 1 412 Ialg{%_zlj]j".;z”;.l
o +577 exp|n =
k=0 : 0
i coppl fe LY (8L g ook
T o X e
e k!
3 B, WP T
[i]l,-'z | gid—=g )2 m)) zl.-'a?lalg\ié—z.;.],-'n:ZnJJ w (=1} {_z}k (@ —Za) Zp /
iy ’ 7 k! /
kf 1 R I
[10 w (1) {—z]k (421 - 20)* 75 ]
i
k=0 k!
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From:

Integrable Scalar Cosmologies II. Can they fit into Gauged Extended

Supergavity or be encoded in N=1 superpotentials?
P. Fre, A.S. Sorin and M. Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013

Now, we have that:

Sporadic Integrable Potentials

Vialp) = % [(a+b) cosh (% 2) 4 (3a — b) cosh (% p)]
Vip(e) = % [(a—|—b]| sinh (% p) — (3a — b) sinh (% )]
Yirlep) = [3{1+36—C—|—-1{a—b ) cosh (% ») + (a + b+ ¢) cosh (3¢
Virra(e) = {% K = ﬁ) e=6e/5 + (T+ V%g) e—2¢/5
g 1 2w /5 1 6y /5
+ !—E)E“”" +(1+m)€”

L=

©

10 = 14y

ulm

?)]

[l[m + b) sinh ( p) — (3a — b) sinh (%V}]

Viale) = % ({a + b) cosh [:%Lp) + (3a — b) cosh (;

| e

Vip(p)

¢=4,12=0.9991104,a=9, b=10 and c =12, we obtain:

17



0.9991104/4 [(9+10) cosh(24/5) + (3*9-10) cosh (8/5)] + 0.9991104/4 [(9+10)

sinh(24/5) - (3*9-10) sinh (8/5)]

Input interpretation:

0. 1104 24 8
L [[9 +10y cash[g ] +(3-9-10) ccsh[g]] +
0. 1104 24 8

A (19+10)sinb( T |- @9~ 10)sinh
> 5
Result:
S77.5183...
577.5183...

Alternative representations:

4 [ 5 5 :

1 17 0 _ys g5y, 190 oas  aaysy
5 n.99911[-—[-f re) e = (- v j]+

2
1 [ 85 g5y, 19 aays 24,.'5]
e +e } + [f‘ +e }

1
— 0. 11
5 0.999 [ :

o3
24 a2
[[9 - lchcsh[EJ+ (3.9- lD}cnsh[g]] 0.99911 +
Q lD'h24 3.0 fI.CI'hEg 0.99911
4[[ + 10y sin (SJ—[ - 10y sin [SD 1 -
E 0.99911 (17 & 19 %
;0 [ c05[5]+ ms[S ]]+

1
4

=i

24 8
([9+ lD}ccsh[EJﬂB o lD}cnsh[gJ] 0.090011 +
1 ) 24 ) 2
- [[9 - lD}smh[EJ— (3.9- ll:l}Slnh(g]] 0.99911 =

4
L 0.99911(17 fe) cip 4
7 %0. [ cns[— - ]+ ms[- - D+

12_9 [_P-zst_-'s N fZ‘”SU

1
4

1 17 . &5 ws
= 0.99911[-5[-f +e%) 4

18

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function



Series representations:

1 24 8

3 ([9+ 1D}ccsh[g]+[3 Q- ll:l}cush[g]] 0.99911 +
5 [[9 i 10}5111}1(%}- (39 - 10}511111[?]] 0.99911 =
4 5 5

= (4.24622( 2 4.24622 [3}‘1“”‘]

k 142k
%) =0 G
(1+2kn

z d Ve PLEE Vo 0ol
(2 k! (2k)  (1+2kp

k=01

24 a8
([9 +10) CDSh[E] +(3-9-10) cnsh[g]] 0.00011 +
1910'1‘124 3910'1‘18 0.99911
4([ + LUy sin (EJ—[ — 1U}sin (5]] s -
B4 1k 576 |k g inyle2k
o -5.?9395[5} +22.??9?[E} +4.245221[§_ =

1
4

+4.74577 i [2?“

in
2

2)

142k

I (1+2k0

)

24 a8
[[9 + llﬂl}cush[EJ+ (3-9-10y CDSh[ED 0.99911 +

} 9+10 'hE—‘4 3 9-10 'hg 0.99911 =
4[[ + LU} sIn [SJ_[ = 1y sin (5]] =

|

4.24622 [%}" +4.?45??[5?6 * +9.49155 fmk[%}[z k)!

25

(44

V' [-8.40244 1 [—J

2. ek ) (2 k)1
k=0

Integral representations:

L (94 10) cosh( 2 )+ @ x9 - 10y cosh[ 2 )} 0.99911

4[[ - JCos [5]+[ - Jcos (5]] 5 -
3[9 muhﬂ{ﬁ'} 3.9 151511111[?]}&99911—

Pl 5 5/ -

"1

8t 8t
8.99199 +j [-5.?9395 cash(EJ+ 6.79395 sinh[g}+
i

24 t 24t
22,7797 [cnsh[? J + sinh[ ?]J]Jt

8
3

24

([9+1D}cash[g]+[3 Q—ID}cnsh[ ]]D.99911+
lgll:l'h24 391D'h8D99911
4[[ +10ysin [5 J—[ - 10y sin [5]] : -

Pl =

ioosy 101255045 (L1 60849 + 2,12311 5 + 21251259 (560493 + 2.37289 5))Vr

ds

J—hxwy ”1-53-'2

for
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[[9 - lchnsh[L;jJ+ (3-9-1y cnsh[g]] 0.99911 +
l [[9 . ID}Sinh[%J— 3. 9- 10}511111[?}]0.99911 o
4 5 5
LLI[—ﬁ.?QBQS cush[% ] +23.7797 cash[zé—tndt +
r-w 182591 (312311 + 2.37289 £12M255) v/

o |

— ds fory>0
—i ca4y iTys

Virle) = % [3{1 + 3b — ¢+ 4(a — b) cosh f%\,:) + (a+ b+ ¢) cosh (%p)]

¢=4,1=0.9991104,2a=9, b=10 and c= 12, we obtain:

0.9991104/8 [(3*9+3*10-12+4(9-10) cosh(8/3) + (9+10+12) cosh (16/3)]

Input interpretation:

0.9991104 i £
—9998 [3 0+3.10-12+4(9- ID}cash(§J+ i9+10+ IE}CDSh[E]]

cosh(x) is the hyperbolic cosine function

Result:
402.9692...

402.9692...

Alternative representations:

1 a8 16
5[3 0+3 lD—12+4[9—lﬂ}cnsh[5]+[9+llﬂl+12}cush[?DD.99911=

N G99911[45 4 ik i (E]]
g =% - c05(3}+ cos| —

oo

16
[3 0+3 10-12+4(9- 101c05h[—]+ (9 +10 + 12}c05h[;}]0.99911 -

1 1 o317 1 :
= ﬂ.gggll[ﬁlﬁ—z[—. +FS"3]+_ [ . +.{“16'I3]]
8 53 2 \ 163

Qo
Lad
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1 8 16
= [3 0+3 10-12 +4[9—1D}cush(5]+[9+lﬂ+12}:05h(;]]ﬂ.99911=
: 0.99911145 L a1
= x0. = = ;
8 sec[ﬂ} sec[ﬁ}
3 3

Series representations:
1 8 16
. [3 943.10-12+4(9— 1D}cosh[—]+ 9+10 + 12}cnsh(;}]0.99911 -

o ~0.499555 (% | +3.87155 [35'5
5.62+ % Y

k=0

a8 16
(3 043 10-12+4(9- ID}cnsh[5J+ (9 +10+ 12}::051'1[;“0.99911 i

ool

n k :
5.62 + i GOt e ”‘3}[":"49955:'1[2 ~z0) +3.87155 (%8 - 50

k=0

8 16
[3 0+3 10-12+4(9- ID}cnsh[5J+ 9+10+ 12}cnsh[;]]0.99911 -
;_n}1+2k]

[+«

[ 0.499555 £ +3.87155 [1?5 -
S84 Z‘ (1+2ky

k=0

in }1+2k

Integral representations:

1 8 16
. [3 PO LT [T 1D}cnsh[5]+ 9 +10 + 12}c05h(;“ﬂ.99911 -

"1 : 8t ) 16t
8.99100 +j [—1.33215 smh(?J+ 20.6483 smh(?]]rﬁ

0

16
(3 0+3 1D—12+4[9—10}cnsh[ ]+['§J+1D+12}cnsh(—H099911_

3

i cosy 10951 (_0,249778 + 1.93578 £ 15C ) v

5.62 +J
i ooty irvs

ool

d-ls IIII L

1 8 16
3 [3 0+3 10-12+4(9-10) cnsh[g J +(9+10+132 ccsh[;]] 0.99911 = 5.62 +
.E (7.99288 — 1.49867 i m sinh(t) + (-123.89 + 11.6147im sinh[%’;‘_ﬂm}
3 ~1643im
; dt
.Lﬂ 16 +3inr

2
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From the following Rogers-Ramanujan continued fraction:

e_% e ™V
\/g =1- e_Z”ﬁ ~(0.9991104684
-p+1 1+—e‘3”ﬁ
143 4054\/5_3 -1 oS
e—47r«/§
1+
I+...

Weputforo>0 ¢=4and forA>0 A=0.9991104, an obtain:

0.9991104/16[(1-1/(3sqrt3))*e (-24/5)+(7+1/(sqrt3)) *e"(-8/5)+(7-
1/(sqre3))*en(8/5)+(1+1/(3sqrt3))*e (24/5)]

Input interpretation:

0. 1104 1 | 1 | 1 ; 1 |
i [[1— _]P_24'I5+[?+ —]r_g"5+[?——]fs"5+[l+ —]f24"5]
16 3v3

Result:
11.13029...
11.13029. ..
Vin(p) = % [(2 = 18\/§) & Bafb g (6 g 3U\/§) o2/ (5.23)
+(6- 30«\/5) 205 4 (2 3 18»@) eﬁ*‘ﬁ'] | (5.24)
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Weputforo>0 ¢=4and forA>0 A=0.9991104, an obtain:

0.9991104/16[(2-18(sqrt3))*e™(-24/5)+(6+30(sqrt3))*e”(-8/5)+(6-
30(sqrt3))*e™(8/5)+(2+18(sqrt3))*e™(24/5)]

Input interpretation:

0.9991104

16
[[2 -18 "JIIF] e 2% 4 ['5 +30 \J'I'E] e B 4 [5 -30 \JI?] e 4 [2 +18 \;'IF] I"24"I5]

Result:
238.2350...

238.235...

The sum of all results is:
(577.5183+402.9692+11.13029+238.235)

Input interpretation:
577.5183 +402.9692 + 11.13029 + 238.235

Result:
1229.85279

1229.85279

And:
(577.5183+402.9692+11.13029+238.235) + sqrt5

Input interpretation:
(577.5183 + 402.9692 + 11.13029 + 238.235) +4/ 5

Result:
1232.089...

1232.089....result practically equal to the rest mass of Delta baryon 1232
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(577.5183+402.9692+11.13029+238.235)1/14-(47-3)*1/10°3

Input interpretation:

: 1
N 5775183 + 402.9692 + 11.13029 + 238.235 — (47 — 3) =

Result:
1.618278528025204045559644100015878071296110723145114435322...

1.618278528.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

From:

fa _-I B - [
Va3 (,_JJ + 0 exp |_V

5

V{gp) = aexp [

[

[
—

on

i
=

R W T | ;'-|
t.“"i’l;'@"’J

Fory=-7/6 ,a=9,b=10and ¢ = 1, we obtain:
9 exp(2sqrt3 *(-7/6)) + 10 exp (sqrt3(-7/6+1))

Input:
9 exp[ﬂ w,"? [—%D +10 exp[-u"? [—g - l}]

Exact result:
9 Eal e, ¢

Decimal approximation:
7.650703203987310823474781471574658664071712021641445010344...

7.650703203...

Alternate form:

AE [9 L1013/12Y3 .|]

Series representations:

Qexp[ [E«JB][ '?1]+1Dexp[ [-—+1D
Qexp[—iu"z ;.;%52 [i]nﬂexp[ é«E [E]]

k=0
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Qexp(:—ﬁ[ [2 *u"?] [—?}J+ 10 Exp.[\j_ [_g+1JJ o
V2 i[" [ Z}k] IDEXP[_:_&LES MI

9 Exp[—

Qexp[ﬁ[?.*u"B][ ?}]+1Dexp[ﬁ[ g+1]]:

7EfoRes,_ 1,27 (- —s)T(s)

Rt

L | =]

9 exp|- = +
6vr
E:;”:,:, Res. 1. 27" r[—El - s}r[s}
10 exp|- =
12+
From which:

(((9 exp(2sqrt3 *(-7/6)) + 10 exp (sqrt3(-7/6+1)))))"3 + 47 + Pi
Input:

(9 Exp[E V3 [-E]}» 10 exp(ﬁ (-g + 1}]]3 +47 +m

Exact result:

Ny fo 7 143
4?+[9 /AEINET, f—lll.l:Z‘u'E]]

+ &

Decimal approximation:

497.9621887686594240085776966016809960720158990385768739293...
497.962188....result very near to the rest mass of Kaon meson 497.614
Alternate forms:

i = Vi3
47 + o =73 [9 10 & 13“:2\"3]] +r

-20/(2v3

47+2430e +2700 ™Y +72067Y7 110002 4

e7VE [?29 +2430¥73) 1 2700 7 11000032 477V L 7V3 }T]
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Series representations:

(gexp[ [2\/_][ ?r]+1n:nexp[\/§[-
47 + 1+ 729 exp [-—\Eiz [ ]+

2430&:{1;:2[ J_Lz [ ]] r

E?DDexp[ \/_Lz [ ]]
1000 exp [_E Eé‘jz ]]

(9 exp[é [2 \E] [—?}] +10 exp[ﬁ
[

P?'Mn—-
fulll % Y
R |

bl T P

ol X R

—

+
7 )
A7 + 7+ 720 Expg[—é E Z

2430 exp [— \f{_‘s_‘[ [ }k]x

2700 ¢ p[_—a,/_l[

i h]x

1000 exp [-—J_‘S_‘[ [ }*‘]

O | = | ==

o

2

]+

]

JEEME

,.r
&
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-

—_—

B2
ol ST

]
-

J[-E IJDS+4?+N:
- _El} [_Ek

7 3
6 + lD] +47 +m =

—
——
4=




[9 Exp[é [2 E] 7|+ 10 exp(wﬁ [-g + 1m3 +47 +1 =

7EgRes _1,.27°T(-> —s|T(s)
4?+n+?29exp3— = — .

aa - 1 )

: 7 Eiag Ress=_1;+_ 2= I'[—E ~5|Lis)

2430 exp™| - e
R
] - 1 )
ZioRes,_1,;2" r(-3 —s)res)
EXP|- - =, +
124/
7TEfoRes, 1,2 r(-3 -s)ris)
2700 exp|- =
6V
o -5 1 e
: Yies Resjz_l?_j 2 I'[—2 $|T(s)
EXP |- -
12Vn
o - 1 1

; Lilo Res£=_1;+..: " !'[—E ~ 5| I(s)

1000 exp™| - = —
12 vm
From:

Integrable Scalar Cosmologies II. Can they fit into Gauged Extended
Supergavity or be encoded in N=1 superpotentials? - P. Fre, A.S. Sorin and M.
Trigiante - arXiv:1310.5340v1 [hep-th] 20 Oct 2013

Now, we have that:
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Scalarfield

-,

0 LogCosmicTime

-20 >

Figure 15: Here we present the behavior of the scale factor and of the scalar field for the simplest
of the hyperbolic type solutions (w = v2) of the cosmological model based on the potential of
eq.(5.19). The analytic form of the solution is given in eq.(5.62). For the plot we have chosen

v = % In the first graph, describing the scale factor, the solid line is the actual solution while

1 55
the dashed curves are of the form ay 2 T2 with two different coefficient a; = 13‘—{1 and oy = %1/3.
The first curve is tangential to the solution at T, — 0 while the second is tangential to the solution
at T, — oo. The same style of presentation is adopted in the second picture. Here we plot the
scalar field against the logarithm of the cosmic time. The two dashed straight lines represent the
CUTvEs —% log [T,], and —% log [T,]. The first is tangential to the solution at T, — 0, the second
is tangential to the solution at T, — oc.
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The simplest solution of the hyperbolic type is obtained for the choice a =0, c=0,b=1, p=1,

since in this case the hypergeometric function disappears and we simply get:

+ 2log(v) (5.62)

5log (%) 59-"36_2% (—1 -+ emTv)

alt.v) = a f—T;O,l,l,v = e
4 an
5log (%) 25 (—1+8%)
exp[B(t,v)] = exp |B|t—————2;0,1,1,v = :
61 vl

5log (5’52—)

hit,v) = h|t————;a,bp,v| = log :
61/ 5 (_1 £ EGE )

The shift in the parametric time variable 7 — t —

5log(%)

G

has been specifically arranged in such

a way that + = 0 is a zero of the scale factor, namely corresponds to the Big Bang. Further-
more, in this case, which involves only elementary transcendental functions, the relation between
parametric and cosmic time can be explicitly evaluated. We have:

T.()

t
f dr exp [B(x,v
0

Gt

=t 12563
o RIZ

124ar

125¢7 5
1215

125
45

(5.63)

This corresponds to an equation of state of type 1.7 with w = 1. In view of eq.s(1.5) this means
that at late times the predominant contribution to the energy density is the kinetic one, the

potential energy being negligible. Such a conclusion can be matched with the information on the
asymptotic behavior of the scalar field for late times. This latter can be worked in the following

way. As t — oo (for v > 0) we have:

T.

We have that:

1243
tsoo 12he 5
[

T GRS R
? 1215

125%eA((12%0.25%%)/5) / ((12%0.25"5))

Input:
fl,u'S-;lZ 0.25 x)
1255 — =y
12 - 0.25°
Result:

10666.7 £%5% = y

1240

t—o0 12575

1205

(5.65)

-y
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Implicit plot:
4[][]Jl
200

T X
4000- 3000-2000- 100G, | 1000
400 !

Alternate form assuming x and y are real:
10666.7 5% +0 = y

Real solution:
¥ =~ 10666.7  2.71828° 6~

Solution:
= 3220(} L@

Partial derivatives:

i 4 3
= [m 666.7 ft'-'f“; — 6400, ¢ 8%
ax

a ;
—[m 555.%”-61; -0
ay

Implicit derivatives:
U'I[_}"'I- 26388 270 066 624 f—-:l 351079888211 149 x)/2 251 790 813 685 248

ay 168 884 086 026 393 625
dy(x) 1351079888211149 y
ax 2251799 813685248

Limit:
lim 10666.7™%* =0 =0

X—={

For

¥~ 10666.7 - 2.71828° 6~
we obtain:

125%e((12*%0.25%x)/5) / ((12%0.25°5)) = 10666.7*2.71828"(0.6x)

Input interpretation:
{“ 1/5(12-0.25 x)

125+ —  _10666.7-2.71828°6*
12 % 0.25°

Result:
10666.7 " %* = 10666.7 - 2.71828%5*
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Plot:

1.5 %105 |
1.0 %108 |

HO0000 |

4 2

ra
e
1

Alternate forms:
"% = 1.%x2.718289-6%

10666.7 % 5% — 10666.7 % 6*

Alternate form assuming x is positive:
fD.Ex _ D.ggggg?fﬂ.ﬁx

Alternate form assuming x is real:
10666.7 «”%* + 0 = 10666.7 - 2.71828"° 4.0

Real solution:

x = 7.74296

7.74296

Fort=7.74296 and v=1/4 =0.25, from (5.62), we obtain:

5log (%) 52/3c— % (—1 — e%)
a(l,r) = u L—T:ﬂgl,l,u = u"”g

2

[ 5log (%) \1  25(-1+:5%)

exp[B(t,v)] = exp [B f—#;ﬂ,l,l.y}J — x 1 /
5log (552—) 1

hit.v) = h|t- ja,b,p.v | = log - + 2legi) |
bv 5(—1+ET)
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((57(2/3)*eN((-2*7.74296%0.25)/5)* (- 1+e(6%7.74296*0.25)/5)))) / (((0.25)°(4/3)))

Input interpretation:
52.-'3 i:ﬂl.-'S-:—.'Z 7. 74206.0.25) [_1 +1F1,-'5':6 774206 D.ZS]}

0.254/3

Result:
78.7921...

78.7921...

Alternative representation:
52,-'3 [f—-:Z T.74296  0.25)5 [_1 +1|:“':6 774296 D.ZSJ.IIE}}

443
; _Z 19‘25 9 70 3
5 [exp 5 (2) [— 1+exp 5 [z}]]

0.254/3

Series representations:

23 [f--:z 7.74206  0.25)5 (21 4 g6 7.74296 - 0.25)5 ) 18.5664 [—l +[Ef=,:, %}2'32289}

D.254_l'3 { -l 1 10.774206

k=0 k!

52,-'3 [f—-:Z T.74296  0.25)/5 [_1+{,':|5 774296 I:I..EEJ,"S'H

0.254/3
-2.32289}

6.34679 (-5.00333 + (357,, 2}

[“"m &'D.??‘EPG
k=0 k! }

52;‘3 [f—-:.? 774206 0.25)/5 [_1+{,':|5 774206 D.ESII.-'SH

0.2543

TIC14k)? (2.32289
18.5664 [-1 +[z;;j %] ]

i- 1+||l::IE ]D.??429|5

(Zr. 5
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((25(-1+ eN(6%7.74296%0.25)/5))2))) / (0.254)

Input interpretation:
25(-1+ o115 16:7.74206 I:I.253-|2

0.25%

Result:
5.42297... x 10°

5.44297..*%10°

In(1/(5(-1+ e*((6*7.74296*0.25)/5))))+2 In (0.25)

Input interpretation:

1

log 5(-1+ /516774296 0.253] £ 2log0.25)

logix is the natural logarithm

Result:
-6.60178...

-6.60178

Alternative representations:

1
102[5 -1+ oB(7.74296 0.2531-'5]

1
+ 2 log(0.25) = 2 log,(0.25) + 105!'[5 -1+ f11.6144.-'51]

1
1Dg[5 [—l + g617.74206 0.25;1.-5]

]+ 2 log(0.25) =

1
2 logia) log,(0.25) + logia) lngﬂ[S 1 P“.m%‘,s] ]

1

1
IOE[E [—l + I,f.ls-:?.?:tzpﬁ 0.25_1_1_.-5]

5 [_ 1 + P11'6144"I5l|'

]+ 2 log(0.25) = -2 Li110.75) - Lil[l -
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Series representations:

1
IDE[S (—1 + £(617.74296 n.zszy's}]+ 2 log(0.25) =

k
14k k . -
w (1) [2 (-0.75)" + [_1 N 5.'-1+v2-322391] ]

k=1 k
: 1 2 log(0.25
e 5[_1ﬂ,<6¢?.?4296 0.25)5) + < logil.éa) =

1
ar [— -X
g 5.:_1“2.3228'9:'

arg(0.25 - x)
41’n{—J+21’n 5 +3 logix) +
T

I

t
(1) [2 (0.25 - x)* + [W —x] ]x""

i 5(-1+4¢ |
[or x [

k=1 k

1 1 2 log(0.25

= 5[_1+‘,<6¢?.?429|5 l:l.zsn,-'s} + 2 logil.eo) =

1
arg[51—1+r2'32289:l _ED] 1 1
0 ——
2 E[ZD J+

0.25 - 1
2 {a—rg[ ZD}J lcg[ J+

2 )

1
ar —z.;.]
g[si_lﬂ,z.suso}

2

argi0.25 — =g}
2

log(zg) +

3logizg) + 2 ch:g[z.:lh

o [_1}1+k [2 (0.25 —2.'|;|]'lllc +[ml —ZDT(]Zak
2. P

k=1

Integral representation:
105[ = :

5 [_1 +{,-:6-:'?.'?4296 III.25:III.-5}
025 0.0 -3.6f+°322%_054+3 t)

Jl (0.45 + 23228 (_0.25 + ) - 1.2 )¢

]+ 2 log(0.25) =
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From the results: -6.60178, 5.44297..*10° and 78.7921
We obtain:
-(((5.44297e+5/ 78.7921 * 1/(-6.60178))))

Input interpretation:
[5.4429? 105( 1 ]]

78.7921 | 6.60178

Result:
1046.38671537337415081664502145399107863445809254884 2338177

1046.3867153733...

From which:

-(((5.44297e+5/ 78.7921 * 1/(-6.60178)))) — 27
Input interpretation:

5.44297 - 10° 1
'[ 78.7921 (_5.601?8]]_

Result:
1019.386715373374150816645021453991078634458092548842338177...

1019.386715.... result practically equal to the rest mass of Phi meson 1019.461
With regard the number 27, we have that:
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, Egsplays a role in
some grand unified theories”.
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And:
((-(((5.44297e+5 / 78.7921 * 1/(-6.60178))))))"1/14

Input interpretation:
| (544207 10° , 1
14| -[ ]]
\

78.7921 [' 6.60178

Result:
1.643207...

1.643207.... = {(2) == = 1.644934 ..,

From the sum, we obtain:
(((5.44297e+5 +78.7921-6.60178))))

Input interpretation:
5.44297 - 10° +78.7921 - 6.60178

Result:
544369.19032

544369.19032

From which, we obtain:
(((5.44297e+5 +78.7921-6.60178)))"1/2

Input interpretation:
V 5.44297 . 10° + 78.7921 - 6.60178

Result:
737.814...

737.814...
(((5.44297e+5 +78.7921-6.60178)))*1/2 - Pir2

Input interpretation:
V 5.44297  10° + 78.7921 - 6.60178 -~
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Result:
727.944. .

727.944... = 728 (Ramanujan taxicab number)

1073+(((((5.44297e+5 +78.7921-6.60178)))*1/2 - Pi*2))+1

Input interpretation:
107 4+ [*J 5.44297 . 10° + 78.7921 — 6.60178 -;FJ P |

Result:
1728.944. .

1728.944... = 1729

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)
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Now, we have that:

A = —V3+/3 — 202 (6.38)

In the integrable case w = /3, by means of the integrating transformation described in [1] we
obtain the following general solution of eq.s (6.17) depending on three parameters, the scale A

and the two angles ¥ and #, which applies to the case of the positive potential (upper choice in

eq.(6.16)):

ay(r) = {/(A cos (1) cosh (\/@T) + Asinh (vﬁr)) — M cos’ ( \/_T) sin?(?)) (6.18)

cos(1)) cosh \/_T}—Lo': (:9—\/_?) z,)—i—amh \/_'r}
cos( L)cosil(y/_r ) + cos {9—\/_?’) (') + sinh \/_'r}

1
pp(r) = ﬁlog[

(6.19)

analytic solution determined by the integrable cases. This time we use the solution eq.(6.19) of
the integral model w = /3 characterized by parameters:

A=1 ; B==m 3 §£= (6.54)

= =

® =13
-sqrt3+(sqrt(3-2*(sqrt3)*2))

Input:

2
3 y3-243
Result:
-1+ 1}\!?

Decimal approximation:

-1.7320508075688772935274463415058723669428052538103806280... +
1.7320508075688772035274463415058723669428052538103806280...

Polar coordinates:
r = 2.44949 (radius , @@= 135° (angle
2.44949 =)

Alternate forms:

V3 +iy3
14 ‘/E
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ForA=2.44949, t=5, 0=mn, ¥ =n/6, we obtain:

ayfr) = \i/()\ cos(7) cosh (\/g?') + Asinh (\/ET))J2 — A2 cos? (9 = \/ﬁ’r) sin?(v))

(((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))"2 — 2.44949"2
cos™2(Pi-5*sqrt3) sin”2(Pi/6))))"1/3
Input interpretation:

[{2.44949 cos[g] cosh[S 1,,"?] +2.44949 sinh[E 1;'?]]2 -

2.44949% cos® [;r -5 E] sinz[ g]] ~1 D

coshix) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function

Result:
558.096...

558.096...

From which:

(((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))"2 — 2.449492
cos2(Pi-5*sqrt3) sin*2(Pi/6)))*1/3 — 11

Input interpretation:
[{2.44949 cns[g] cash[S 1,"?] +2.44949 sinh[S 1;'?]]2 -

2.44949> cnsz[;r _5 -4?} sinz[E ]] ~1/3-11
3]
cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Result:
547.096...

547.096.... result very near to the rest mass of Eta meson 547.862
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Addition formulas:
[[2.44949 ccs[g] cosh[E \E] +2.44949 sinh[S ﬁ]]z .
2.449492 cusz[;r—S E] sinz[g]] e .
AT [[2.44949 cash[S \E] cc:s[ g] +2.44949 sinh[S ,,E]]‘? ,

B. 51112[ g] [cus[;r} cus[S \E] + sin(r) sin[S \E]]z] (173

[[2.4—4949 cns[g] cnsh[S \G] + 2.44949 sinh[S \,E]]z 2
2.44949° cnsz[n -5 \E] 51112[ g]] 13 -11=
11+ [[2.44949 cnsh[S E] cns[;—T] +2.44949 sinh[S w,l'?]]z =
4

b. 51112[2] [cas[;ﬂ cas[—S \E} —sin(m) 5111[—5 \J{EJ] ] ™13

[[2.44949 cns{g) cash[E E] +2.44949 sinh[S \G]]z 2
2.44949° cnsz[n—S \E] sinz[g]] il -11 =
11+ [[2.44949 cush[S \E] cos[;—T] +2.44949 sinh[S 1,"?]]2 =

b. sinz[ g] [cosh[—S i \E] COS(T) + i sinh[—S i \E] sin[;r}]z] ~(173)

[[2.44949 ccs[g] ccsh[S ﬁ] +2.44949 si11h[5 \.E]]2 3
2.449492 cnsz[;r—E E] sinz[g]] ey B
AT [[2.44949 cash[S '.E] cos[ g] +2.44949 sinh[s 1;?]]2 ’

B. 51112[ ;—T] [ccsh[E i \E] cosim) — i [sinh[S i \E] sin[;r}]]z] ~(1/3)

Alternative representations:

[[2.44949 cns[g] cush[S \E] +2.44949 5111}-1[5 \E]]z 1o

2.44949° ccsz[n—S E] Sillz[g]] ~il/3-11=

AT [[1.224?5 [-c"-‘ LT ‘E] +1.22475 cash[-%r][f"-‘ LT "?]]2 -

2.449497 cosh® [—1 {fl’ -5 \E]] [_‘HI w: : ol ]Z] (173
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2

[[2.44949 cos{%) cosh[S \'q] + 2.44040 sinh[S \'q]]
2.44040° CGSE[}T -5 \E] sinz[ g]] 1 3-11=
-11+ [—2.449492 CDSz[% - g] [% [f_“:n_s V3 +¢=“:”_5 1‘1?]]]2 -
(1.22475 (- LT “'?] +
0.612373 (¢ ™/ 4 A"”’-"B][f"—‘ ETE ‘“?]]2] @D
[[2.44949 cos{%) cosh[S \'q] + 2.44040 sinh[S \G]]z 2
2.44040° CGSE[}T -5 \E] sinz[ g]] 1 3-11=
~11 + [—2.449492 [—cas[é + g]]i[% [{f{”'E v3) +¢,f':_”‘5 ‘E]]JZ "
[1.224?5 [—f"-‘ LB ] ] 4

0.612373 [ﬁ""’-"ﬁ + A"”’-"B][f"—‘ V3 L8 ‘“?]]2] ~(1/3)

Series representations:

(244949 ccs[g] cosh(5 \E] +2.44949 sinh(5 ﬁ]]z _

2.44949° ccsz[;r—E \E] sinz{g]) il H-11=
-11 +[

4.89898 i fmk[s ﬁ] +2.44949 [f.j [5 ‘E] +2 i Izk{S E]J

c ()
2 (2 k! -

k=00

o [ kpr “,l'_zk
24-LZ[‘1}EJ1+M[E]]Z Ll[ 1) [r[rzf}1 3) ]Z]"[I;B}
= =0 )

=0

[[2.44949 cns[g] cosh[S \'q] +2.44949 sinh[S E]]z -
2.44949° CDSZ{}T— 5 \E] sinz[ g]] 13 -11=

Jo[x-5+3 )+ 22[-1}“ Jak(n -5 \E]]z Li 1 J1+2k[g]]z .

-11+[-24.
=|:|

[4.89898 iflm[E ﬁ]+
k=0
2.44040 [Jn[g] +2 i [—I}k Jzk[f]] i 25k ﬁzk ]zJ &
k=1

6 i (2kn
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[[2.44949 cns[g] cosh[S \E] +2.44949 sinh[S \/’E]]z -

2.44949° CDSZ[}T—S \(?] sinz[g]] ~l/H-11=

JD[H-S\E]+ zi ~1F Jy(r-5 ﬁ]]z Li 1 Jmk[g]]z +

-11 +[—24.

2.44949 | Jo| = ]+22‘[ 1 a7 }_‘EEWB
B 6 (2 k)
k=1 k=0
51+2k \,.'—1+2k
yaagae '~ |~
1+2k) ] s
k=0

Integral representations:

[[2.44949 ccs[g] cnsh[S \E] +2.44949 Sinh[S E]]z o

2.44949? casz[;r—S \E] sinz[g]] Ayt e

2( 1 mt -5v¥3
-11 +|-0.166667 [[ cns( 3 Jdt J sinitydt| +
..|:| ;
[12 2475 /3 J cosh(5t /3 ) at +[ sm[tut]

(-2:44949 - 12.2475 \FJ sinh(5 t ﬁ}.ﬂ]ﬂ" (1/3)
il

[[2.4—4949 cns[g] cnsh[S \E] +2.44949 sinh[S ‘E]]z »

2.44949° ccsz[n—E \"_] Sillz[g]] ~li3-11=

_11+[-D.15555?n2[£ms[6] T it EJ_J sint - Sf]]gt] +

R 1 rt
[[J‘ . mnh[ﬂdt} (2.44949 - 0.408248 ;rj sm[EJ.—H] +
T’ i

12.24?5\/5flcosh[Srﬁ]dtT]“[lm}
i]

[[2.44949 ccs[g] cnsh{S \'q] +2.44949 sinh[S E]]z s

2.44949° cosz[;r—S \E] sinz[g]) 1 H-11=
11+ [—D.lﬁﬁﬁﬁ?;rz ([11::::5(%]&]2 [ﬁﬂ_s \Esin[t}d’t]z +
Jo =
[\L‘l‘[ﬂ‘lsinh(% [”r+ [—”r+ 10 ﬁ} tlnsin(é m(3-2 tz}]dtz dty -
. 2
12.24?5«5!1.:95}1[&1}'5]&] ]"[1;31
0
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Multiple-argument formulas:

[[2.44949 cns[g] cosh[S x."?] +2.44949 sinh[S ".,"?]]2 =
2.44949% cos? [;r -5 1.,"?] sin‘?[ g]] ~l/H-11=
—11 + [[2.44949 [— 1+2 cnshz[SfT?]][—l +2 cnsz[ %]] +

5+43). [(5vV3
4 89898 cosh 5 sinh 7 =

24:%[12M1 zms[—h EQFWDsm[ ” (1/3)

[[2.44949 cns[g] cosh[S x."?] +2.44949 sinh[S ".,"?]]2 =
2.44949% cos? [;r -5 1.,"?] sin‘?[ g]] ~l/H-11=

5v3 ). (5V3
—ll+[[4.89898c05h[ 2 ]smh[ 2 ]+

1¢W49P1+ECM2L;}”1+2mnh[5;3]Hz—
24:%[12M1 zms[—h EJ_UJmn[EJ] (1/3)

12

[{2.44949 cos[g] cosh[S ".,"?} +2.44949 sinh[E x,"?]]z =
2.44940° cosz[n -5 *.."?] sin‘?[ g]] ~1/3H-11=

5v3) .,  (5V3
—ll+[[4.89898ccsh[ 2 ]smh[ 2 ]+

2.44949 [— 1 +2 cosh? [¥ ]]{1 -2 51112[%]]]2 -
24, cnsz{%} 51112[%] [1 -2 51112[5 {;r—E \E]DZ]A (1;3)

1+1/(((((((2.44949 cos (Pi/6) cosh (5*sqrt3) + 2.44949 sinh (5*sqrt3))"2 — 2.44949"2
cos™2(Pi-5*sqrt3) sin"2(Pi/6))))"1/3)))

Input interpretation:
Lt {[[2.44949 cus[g] cosh[S w.,"?] +2.44049 Sinh[S 1,"?]]2 _

/
2.44949° CDSE{N—E\E] sinz[g]] 3 [1,’31]
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cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Result:
1.00179181...

1.00179181.... result very near to the following Rogers-Ramanujan continued

fraction:
Y
5 -2z
i/_ — 44— ~1.0018674362
5 _ e
% @ 1_|-7
1+1+e4”
I+,

Addition formulas:
[[[2.44949 cns[g] cash[S \E] +2.44949 sinh[S \E]]E ”

2.44949° cusz[;r—S \J{g] Sillz[g]] 2 [1,"3}] =
1+ 1;..ff [[[2.44949 cash[S \J{E] cas[ g] +2.44949 sinh[S E]]Z =
B. sinz[ ;—T] [CUS[II’]' cos[S w.,l'?] +sinm) 5111[5 \E]]E] L 3}]

1+1£

[[[2-44949 cns[g] cush[S \'{E] +2.44949 Sinh[S ﬁ]]z _
2.44949% cos® [;r -5 \{?] 51112[ g]] (1 3}] =
[[[2'44949 CUSh[E \{?] CDS[ g] +2.440949 sinh[S \E]]z o

6. 51112[:%] [cas[;r} cas[—S \,E] - sin(m) 5111[—5 \E]]E] LS 3}]

1+1f

1+1f

ad

/ [[[2-44949 cas[g] ccsh[E \E] +2.44040 5111}-1[5 \E]]z _

2.44949° cnsz[n -5 \E] Sillz[g]] g 3}] =
fII[[{2.4%'53'*4"5' cnsh[S \E] cns[ g] + 2.44949 sinh[E \E]]z o

1+1/
!
B, sinz[ g] [cush[—Sz 4 3 ] COS(T) + i sinh[—E iy 3 ] sin[;r}]Z] ks [1;3}]
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1+1/ [[[2 44949 ccs[ ]cosh[ './_] 2.44949 smh[ \/_]]2 .
2.44949% cos [ \'q] sin [ ]] [1,-'3}] =
14 1};’ [[[2 44949 cash[ ,j_] [g] +2.44949 sinh[S s,@]]2 o
5. sin [5] [ccsh[S i \(_] cosim) — [sinh[S i \,'q] sin[;r}]]z] ™1y 3}]

Alternative representations:
1+ 1},-” ((2.44949 ccs[%] cosh(5 ﬁ] +2.44949 sinh(5 \E]]z .
2.44949° casz[;r 5 \E] sinz[ g]] ~a/ 3}] -

1 + ]_IIII,'ll [[[1224?5 [_‘,_5 "'? +d‘.“5 “\"?] + 1224?5 CDSh[— !E}T] [f—S \n'? +f‘5 u'?]]z _

2.44949° cashz[—z [n 5 '.E]] [_ﬁm : il ]Z] ~ay 3}]

2

1+ 1; (244949 cas[g] cosh(5 ﬁ] +2.44949 sinh|5 ﬁ]]z .
2.44949° cnsz[:r <& E] sinz[ g]] ~d/ 3}] -
1+ 1}f [[—2.449492 ccsz[g 3 g] [é [;":"'5 Vi), ilr-s ‘*'?]]]2 .
[1.224?5 [—f"-‘ EIE ‘E] "

0.612373 [ﬁ"”’-"’f‘ + f‘""’-"ﬁ} [f“-‘ Va3 LS ‘E]]Z] Ly 3}]

1+ 1; (244949 cns[g] cosh(5 /3 | + 2.44949 sinh(5 '.E]]"2 "
2.44940° cnsz[;r -5 \E] sinz[ g]] ~ay 3}] .
1+ lJI,-"il [[—2.449492 [—CDS[% - g]]:a [% [t“_‘. ey +¢=“:n_5 \,.'?]]]2 -
[1.224?5 [-f'—‘ ERpT ‘E] +

0.612373 [f—':f.-‘l’:l,"ﬁ + E'H'JTJ,"EI} [E_S V] £ {'5 "u'?]]z] . [lllll 3}]
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Series representations:
14+ 1f [[[2.44949 ccs[g] cnsh[S ﬁ] +2.44949 sinh[S ,,E]]‘? .

2.44940° cusz[;r 5 \E] sinz[ g]] ~1y 3}] L
[1 + [4.89898 i Il+2k[5 ﬁ] +2.44949 [I.;.[S E] +2 i J’zk[S \r'?]]
o (3
2 (2 k)! ]1 -

k=0
o - @ 1) (r-53 P*
24, LL[—I}"JHM[E]]Z LZ [[Ek}! —| [rara|/
=0 =0

[4.89898 i Il+2k[5 ﬁ] +2.44949 [I.;. [5 ﬁ] +2 i J’zk[S ﬁ]]

o (L 2k
b3 (2 k)! -

k=0
2 ® 1 (532K
o T (-1) (x -5V 3) "
24, [?j‘j[_l} J1+2k[6}]z [é = (1/3)

1+ 1},-” [[[2.44949 ccs[%] cnsh[S ﬁ] +2.44949 sinh[S ,E]]z _

2.44949° cnsz[n .5 \E] sinz[g]] 4 [1;3}] u
[1 -2, [JD[;T-S V3 )+ zé[-l}“ Jak(n -5 ﬁ]]z L%[-l}k JHM[E]]Z o

4.89898 i f1+2k[5 ﬁ] +2.44949

k=0
b o k
152 St onlp)| 5 2 s
k=1 k=‘l2:l i
_24, [Ju[n-sﬁ] +2¥ 0 Jzk[n-sﬁ]] LZ -1 JHZ,,;["—E:']]z +
k=1 =0
4.89898 if1+2k[5 ﬁ} 4

k=0
a o k 2k
JD[;—T]QE[—N‘JM[E]JE25[2'”2 ]Z]"mm]

k=1 k=0

|

2.44949

46



1+ lj-"'l [[[2.44949 cos[g] cush[E \E] + 2.44949 Sinh[S \(?]}2 -
2.44040° CDSE[II'—E \/’E] Sillz[g]] i [1;‘3}] =
[1 + [4.89898 ifmk[S ﬁ] +2.44949 [I.;.[S ﬁ] .3 i:zk[s \E]]
J.;.[E]Jrzé[—l}k Jzk[g]]]z .
sofe-533) 251 - V3|

k=1
Li[—l}kJ1+2k[g]]z]A[1;'3} /
7

|
[4.89898§;II+M[5 ﬁ] +2.44049 [I.;.[E ﬁ] s 22@[5 ﬁ]]
fZ)e2 Stk -

k=1

sofe-5) 2 Sc1f sufe-5 3 )|

k=1
Li[—l}k J1+2k[g]]z]" [1;3}]
0

24,

|

24,

Multiple-argument formulas:
14 1;.-# [[[2.44949 cus[g] ccsh[S \E] +2.44949 sinh{S \E]]z .

2.44949° CDSZ[}T 5 \"'_] sinz[g]] & [1,-'3}] =

1+1j.-’[[[2.44949[ 1+2cnsh[ f]][ 1+2cos [1_]]

5 ﬁ
4.898098 cc:sh 3 smh ]2

24.c952[%][1-2c952[%[n 51;’_]]] sm[ )] [1;3}]
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14 1;.-# [[[2.44949 cus[g] ccsh[S \E] +2.44949 sinh[S ﬁ]]z .

2.44949° CDSZ[}T -5 \{?] 51112[ g]] = [1,-'3}] =

5v3 3
]sinh[Shf3 ]+
2 2
5v3
2.44949[ 1+2cos [12]][1+25111h[ 5 ]]]2—

24. cos [12][1 s [—[n 51;’_]]] sm[ ]] [1;3}]

1+ lj-'x [[[4.89898 cnsh[

1+ 1;.-# (((2-44949 cas[g] cosh(5 \E] +2.44949 sinh(5 \E]]E .
2.44940° cusz[;r—E ﬁ] 51112[ g]] iy 3}] =
1+ lj-'x [[[4.89898 cnsh[S :? ] sinh[S ;? ]+

2.44940 [—l +2 cosh? [? ]] [l -2 sin‘?[% ]]]2 -

24. cos [12]51112[12](1 2 sin [— (x-5 \E]J]Z]"[I;B}]

s, () 1 1 | cos(1) cosh ('./ET) — COS (ﬁ - \/§T] sin(1) + sinh (\/ﬁ’}']
D = LR
an V3 = cos(1) cosh (\/E’T) + cos (6 — \/E‘Tj sin(?)) + sinh (\/ET)

For: 1=5, 0=mn, Y =n/6, we obtain:

1/(sqrt3) In [(((cos (Pi1/6) cosh(5*sqrt3) — cos (Pi-5*sqrt3) sin (P1/6) + sinh
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3))))]

Input:
cns[ }ccsh[S \.'"_] cos(r - 5\:’3}5111[ }+51nh[5 v’_]
log

1
V3 cus{ﬁ}ccsh[E v3 3 )+cosr-5 V"_] sm[ﬁ} +sinh(5 V3 3}

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function
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Exact result:

1 i— r.‘u:uss'[S i) :|+5i11hli 53 '|+i— V3 u:-:ushﬂ 5 \.n'?:l
a 2 ) 2
g —;— CDS{E V3 :|+5ir|h||[5 V3 :|+;— ViE] cc\shll[S ‘u"?]

V3

Decimal approximation:

logix is the natural logarithm

-0.00007741323026660106173673189955194078598704989459953066...

-0.00007741323026....

Alternate forms:
[—2+‘-|'?+2 el V3 w3 A0 V3 -2 V3 -:Ds:{S V3 ll]
og

2V 34260V 3 3 JO0V3E 5,5V 3 r.'DSl{E ‘-I"E'|

V3

[!,-5“.-3 L5iV3 ]+1§ [!,51..'3 _-5v3 ]+‘1‘_,J.—3 [!,-5»' 3 ,,5Y3 ] ]

L
El
log — — — — — —
L[_F-sw 3_,5iva ]+L[l.5u' 3 _,5v3 ]+L V3 [',-513 3,53 ]

4 2 4

V3
lng{é cos(5 ¥'3 ) +sinh(5 ﬁhé V'3 cosh(5 ﬁ}}
V3
lcg{—El cos(5 ﬁ} +sinh(5 ﬁ} +El v3 cosh(5 ﬁ}}
V3

Addition formulas:
1 [cu:us:g ]cu:ush{S ] ]—c-:us’rr—S V3 ]sinl:g— :|+5i11h|:.5 ‘v'?'l

Ty = Py Ty —
cu:uslﬁ .“:':'5]'":5 V3 :|+c:-:usa|[rr—5 ¥ 3 ]5m|:6 I|+5|nhe5 ¥ 3 :|

V3

[cnshl{E ‘u'?]cns:g:lﬁinh{S ‘a'?]—sinl:;—r:l{cnﬂ-:nllcns{S *U'?]#sin-::r:lsin{S u'?'”

cnshll[E ‘u'?]cns:g:lﬁinh{S ‘a'?]ﬁinl:g:llicnsin:lcnsﬁ *U'?]#sin-::rilsinl:S u'?'”

V3
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1 [cu:usig—:lcu:-sh{S V3 ]—CDS{H—S Vi) ]sin{g]ﬁinh{S ‘-"?Il

CDS{;‘;IEDS]‘I{S ViE] :|+c:|:|5{n—5 V3 ]sin{g:lﬁinh{S '.-'?] ~

V3

[cnshl{S ‘a'?]cns: g:wsinh{ 5 ﬂ?]ﬁin{gj{—cnsﬂmcns{ 543 :|+5i111n:lsi11{ =5 ‘-n'?]]

cnsh{S ‘a'?]cns:'l;—r:l-i-sinh{E ‘J?]ﬁinl:g:l{cna-:n:lms{—S ‘a'?]—sinmilsin{—S ‘u'?]]

V3

1 cnsu:g—:lcnsh{S el ]—cns{n 53 ]sin{g—]ﬁinh{5 1,.'?"
0 cgs{g—;lcﬂsh{S va :|+cns{:r 543 ]sin{;—Jﬁinh{S ‘.-"E] ~

V3

[cu:ush{S ﬂ?]cns: g:lﬁiﬂh{E ‘J?:l—sin{g:l{msh{—ﬂ "J'?:Ic-:uscn)# EiTI]'I{—S i ‘-l'?:lsinl:n:l:l

u:u:ush{S ‘-l'?:lcu:-s:: g]ﬁiﬂh{E ‘a'?:lﬁinl:_g:ll{cush{—ﬁf ‘-"?:II:-:'S{JTJH' sinh{—S:’ ‘-l'?:lsimn:l:l

V3

1 [cna:g—:lcnsh{S Vi) ]—cns{n 543 ]sin{g—:lﬁinh{S 1-i"EI|

EDS:;_;IEDE]'I{S va :|+q:054{:r 5v3 ]sin{g—jlﬁinh{S ‘-"?]

V3

[ cc\sh{S V] ]cc\s:g:lﬁinh{S ViE] ]ﬁin{g—]{—cnsh{S iva ]EDSCJTH\.I: sinh{S iva ]sinﬁnil]

cn:\s'h{S \i'?:lccis‘: ;—r:l-l-ginh{S ﬂ?]ﬁin{%]{cnsﬁ{ 5i '\"?:lr_'ns:n:l—f {sinh{E i ‘-i'?]sin{n J]]

V3

Alternative representations:
) [cu:us::g—:lcu:-sh{S V3 :I—CDS{.IT—E Vi) ]sin{;—]ﬁinh{S V] I|]

cu:usa'lg—jlcu:-sh{ﬁ ViE] :|+CDS-{.IT—5 V3 ]sin{;—}sinhh 1.-'?]

V3

[cnsh{S "-"?:lcca: g]ﬁiﬂh{E ‘-"?]—cu:us{n -5 ""?]5”'{%:']

u:cush{S 'a'?]cualg]ﬁinh{ﬁ '.-'?].H-_-.;.s{n_5 ‘-"?:lsinllg:l

V3

5 [cna:g—:lcnsh{S ViE) ]—cc\s{n 543 ]sin{g—]ﬁinh{S V3 I|]

cns{;—;l cc\sh{ 543 :|+ccus{:r 5v3 ]sin{g—jlﬁinh{ 543 :|

V3

,:,:,5]-,{5 '\u'?:lc:.g: Iﬁ—r:|+5i'|'|.h{5 ﬂ?]—cns{n -5 ﬂ?]sinl:_g:l]

cDEh{S “I?:I‘:':'E’lg:'ﬁiﬂh{ﬁ ‘J'?]#:DS{.IT—S 'a'?:lsinl:_g]

logia) lugﬂ[

'E)
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1 u:n:rs:g ]u:n:ush{S ViE] 1—«::-5{;7-5 Vi) ]Einl:g—:wsinh‘ 5 ‘u'?'|
0 Sl i s,
g .:gs:'lg—:chEHI:S W 3 :|+cc|s:|[n—5 v a ]gim:g :|+5ir|h€5 V3 ]

V3

i — : —_ — cosh{—i [r=5 473 |j[ e~ TN i mHE)
[—!'_5 V3 SV3 ]-u-é cu:ushll—%][r“s V3 SV3 ]— { { { 5

2i
c\:\sh{ =i {JT 543 ]H _p Ui THE AT )6 ]
230

B3 |

log

k3

[—P'S V3 5V 3 ]-u-% cnshll—%ﬂ][F_S V3 V3 ]+

V3

Series representations:
1 [cu:-s:g ]-:Dsh{S V3 ]—cu:-s{n—S Vi ]sinl:g—:l-l-sinh{S V3 ] ]

cu:-si_g—]-:nshll 543 :|+C':'5'|rJT -5¥3 ]Si"':g :|+5i111'|€ 3 1"1?]

V3

=2 |- i D)
- cos{ 53 |3 cosh|59 3 |-2sinn(5 3 |
E:'k=1 I .
V3

T V3 53 |sin| T J4sinh{5 V3
cu:us:ﬁllccush{S 3]—-:-:5’11 5 3:|S|11|6||+5|11h|:.5 3'|]

lo g[

cu:uslg—:lccushll 5v3 :|+c:-:usa|[rr—5 Vi) ]sinl:g :|+5i11h¢ 5 ‘-"'E:l
V3
o I Tl e
5 ~5oos{5 V'3 |+ V'3 coshf5 '3 Jssinh{5 V3
=1 k
V3

sqrt[-1/((((1/(sqrt3) In [(((cos (P1/6) cosh(5*sqrt3) — cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3))))))]+11+0.61803

Input:
: 1
- - — ———— — +11+0.61803
1 cns{g:lcnshl:S V3 ]—cc\s{n—E V3 ]slnl:_g:l-i-am'hl{S V3 ]
e cu:uslg:lcushIIS ﬂ?]mnsﬁln—S ‘J'?:lsinl:_g:l-l-sinhIIS \l'?:l

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logix is the natural logarithm
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Result:
125.27404. ..

125.27404.... result 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

Addition formulas:

1
- +11+0.61803 =

-3:9: IIIJZGh{E‘JIE]_Q:E#JT 51.1'3]511!: :|+5|11h|IE1.n'3'|
L:a'l o Joush|5 V'3 J+oos{ 75 V3 |sin| 7 J4sinh(5 V3 |

VE]

V3

[cnsh{S ‘a'?:lcns: g:wsinhli 5 ‘a'?:l—sinl:;—r]{n:ns{n:lcns{S "-"?:I+Ei1'll:.lT:|5iTl{5 ‘a'?llll

11.618 + |-

-:u:-shl{S ﬂ?]cus{g]ﬁinhl{S ‘a'?]ﬁinllg]{cc-sxn]cnsﬁ ‘-'?:I+si111n:lsin{5 ‘a'?ll]

1
- +11+0.61803 =

: ma: 'I-:\:Eh{S'a'B]‘mE{n 5‘.-'3]5”1!: :Id-mnhIIS'.-'3l|
Es [ma; o )oosh{5 V3 J+cos{ 75 V3 Jsin| L J4sinh(5 V3 |

Va3

V3

[c-:-sh{ﬁ ‘a'?:l-:ns:;—rjﬁinhl{E ‘-"?:l+5i1'll: g]{—cnsi:r:lc-:-s{—S ‘-"?:lﬁiﬂﬂﬂ']ﬁiﬂ‘ -3 ‘-"?:I:l

11.618 + |-

cosh|5 V3 |cas{ 2 J+sinh|5 V'3 Jisin| T} |cosimicos| -5 V3 |-sinim)sin-5 '3 )|

1
- +11+0.61803 =

g -3:9: 'I|3:5h||[51.n'3l|‘°35‘1n 51.1'3]511!: :|+5|11h151.-'3'|
[-3:@:L 'ID:GhS#E]"‘mE{JT 5'.-'3:|5|11I',L '|+5|11h|:5\-'3:|

k]

V3

[cnsh{S ‘J'?llcna:g:lﬁinhliS ‘J'?ll—'_-.'inl: g]{cnsﬂ -5i V'3 |cosimisi sinh{ —5i %3 |sinim)

11.618 + |-

u:-:ush{S ‘a'?]cns:lg]ﬁinh{S ""?]"‘Ei“':g ]{cnshll =51 ‘-"?:Iccusxn:lﬁr' sinh{—S:’ ‘-l'?:lsinﬂnil]

1
- +11+0.61803 =

: ma:rﬁ—r'lmsh{E 1.-'?]“335‘111—5 ﬂ?]sinl:i:lﬁinhﬁ ﬂ?ll
g[m;g;mh{s V3 Jrens{r—5 V3 Jsn] X osinn5 V3 |

YE]

V3

[cc\s'h{S va ]cna:_;—:lﬁinh# 543 ]ﬁinl:gﬂ —cnsh{S iva ]EDS{JTJH: sinh# 5i%3 ]sinﬁnil:l

11.618 + |-

-:nshl{S ‘a'?:lcns'[g:lﬁinhl{S ‘a'?]ﬁin{g ]{cu:-shi 5 ‘a'?:lc-:-sxn:l—u' |sinh| 5 ‘a'?:lsinin:l]:l
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Alternative representations:

1
- +11+0.61803 =

- ms{i'lmsh{E #?]_QDE‘JT—E 'u'?]sin{i:lmnh{S 1.-'?]
E[mqg;m{s V3 Jscoe| -5 V3 Jsinf s E]]

Va3

1
og, msh{S‘-l'E]mg‘L:—]mnh{SﬂE]—ms{n—E 'J'E]Ein{:—:l
cosh|5 V'3 Jeos{ 7 J+sinh(5 V'3 Jicos|n -5 V'3 Jsin( )

vE)

11.618 + |-

1
= +11+0.61803 =

- ms{i'lmsh{S 'a'?]_mﬁ‘n—S ﬂ?]sin{E:HEinh{S 1.-'?]
E[m;g;m{s V3 Jscos -5 V7 Jsinf s E]]
V3

1
l:‘A:Gh{S "a'?]ms\::—:lmnh{S Va ]—cos{n—S u'?]mn{rﬁl:l]

D:Gh{E ‘-l'?:lms{;—]-i-sinh{E Vi :|+ms{n—5 ﬂ?]sinllg:l
VE)

11.618 + |-

loglailog,

1
- +11+0.61803 = 11.618 +

- ma'lrﬁ—r'lozshfs v'?]_mﬁ‘n—s #E]sinl'lrﬁ—r:l-i-sinh{S '.-'?:l
oo | cosh 5 V'3 J4oos|n-5 V'3 |sin{ _J+sinh|s V3 )
V3

1

cost{~ (=5 V3 ) e~ i mHS )
2i

543 543 |1 im)f -5+3 543
[—r +i ]—«2 D:Eh{— 5 ][s +ir ]—

b [

log

Ba =

. _ _— (=5 4T [|[—e—ti THE  di Y6
[_F-wz 15 V3 }f%mh{_%][r-sﬂ +e5 V3 ]_fmsh{—w{n 593 ||{-e - |

2§
1"' VE)
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Series representations:
1
& - — — — +11+0.61803 =
og ma:_;'lmrsh{S 'a'i]—cas‘:r—S t-'i]sinl:_;:l-iainh{S '.-'i]
ma:_g:ln:ﬁh{s V2 :|+cas{rr—5 Va2 ]Eiﬂl:_g:HEiTIh{S v 3 :|

V3
(
V3
arg|—x - = My e oY . .
c\:\sh{E v a ]ma'l;:lmnh{S v 3 ]—m&{n—S V3 ]sml'l;:l
%| cosh(5 V3 |cosf = sint{5 VT Jrcos{r—5 V3 Jsinf )
11.618 +explir - 5 - & \/;
2
Tk
B A AT _ vl _ _
(=1 x { 2}k X [msh{s V3 Jeos] T J4sinh| 5 V'3 J-cos{ 75 ¥'3 Jsin( )
£ = = =
i cosh 5 V3 |eos 2 Jssinh|5 V3 Jicoe| 75 43 Jsin(T)
k=0 k!
for(xeRandx <0
1
= - — — — +11+0.61803 =
g ma'l;'la:\sh{S 'a'i]—cos{n—S ﬂi]sin{;:lmnh{S ‘a'i]
ma{;—r:lc\:\sh{E V2 :I-I-O:E{.IT—E L ]Einig:lﬁinh{S 2 :|
Va3
12 |arg|- — P Vi — e —— ,-'fizn;l
| 5[-;-,:.asm{s V3 Jcos{ T J4sinh| 5 V'3 J-cosl 75 3 ]sm{ﬁ;]
11.618 + [i] cosh|5 V3 Jeos| T J4sinh 5 V3 fcos{ -5 v3 Jsin T
Zp
1/2 | 1+|arg| - VD = 'llﬂlei'
" i e cosh| 5 V3 |oos| £ J+sinh|5 43 |-cos| -5 ¥3 |sin T oy
cosh| 5 V'3 osf £ j4sinh|5 3 J+eos{n -5 VT |sin( )
% | .
k
Rl |- _ VR _ _ —k
i { z}k i cosh{ 5 V'3 Jecs T J4sinh|5 V'3 |-coef 75973 Jsin( T -
b c\:\sh{E ﬂ?]ma‘lg]-i-sinh{Eﬂ? :|+cas{n—5 ﬂ?]sinl:_;—]

2 o

k=0
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Integral representations:

1
= - — — — +11+0.61803 = 11.618 + —1 1
" [D:a:;'lo:sh{S ¥3 ]—Q:E{.IT—S V3 ]EITII:;:HEIth:S ¥3 ]] "q ogil)

T = AT =
IIE.I:E:IIJZGMIS ¥3 :|+md|:r—5 v3 ]sml:g:lﬁ.mh{S ¥ 3 ]

11" V3

1 V3
- +11+0.61803 =11.618 + | -

: [m{%'lmsh{S ‘J?]—ODE{H—E ﬂ?]sinl:i:lmnhﬁ 'a'?]] "q 105[1}
T = AT =
_“1 D:E.I:ﬁ:lD:Ghl:S‘a'B]+CCE¢.-:I’_—5"-I'3]EITII:G:I+51TI|'I{5‘33]

V3

I'..|. -

1
F = — —— — +11+0.61803 =
[Mﬁig.'mﬁh'lS V3 |-cos{ 7-5 V3 sin| T Jusinh{5 V3 ]]

T = W T T o
o:a:ﬁ:lo:sh{Eu'E:|+cas{:r—51.n'3:|5m|:ﬁ:l+5mh|:51.n'3:|

1‘ S

11.618 +

) V3

J cosh|5 V3 Jeos{ T J+sinh|5 ¥'3 |-cosf 75 v3 Jsini T}

J;c\:ﬁ.h{S V3 Joos{ T J4sinh|5 V3 Jscos] 75 u—s]sinq’ﬁl] -
r

sqrt[-1/((((1/(sqrt3) In [(((cos (P1/6) cosh(5*sqrt3) — cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3) D) +21+5

Input:
' 1
- — = — +21+5
1 cnslg:lcns'hl:S ¥ 3 ]—cc\slr:r—S ¥ 3 ]sin{g:lﬁin'hI:S ¥ 3 ]
e -:Ds::g:lcnshﬂS ‘-"?:IH:DS.!IJT—E ‘J'?:lsinllg:l-l-sinhIIS \I'?]

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logix is the natural logarithm
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Exact result:
1

26 +%

é cns{S ViE] :|+5inh|:.5 ViE] '|+]2" Va3 cc\shll 5 ‘u'?]

| — o e —
“‘1 Dg[—é‘cnsﬁu‘3:|+5i11h|:51.n'3:|+é1.n'3cu:-sh|:5\.n'3:|

Decimal approximation:
139.6560098403096751305332842064453980061648767036868188465. ..

139.65600984.... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:

26 +[1#§]ﬁ'If [J[Ing(é cns[S \/E] +sinh[5 ﬁ] - % \{{E cush[S \E]]—
lag[—% CDS[S ﬁ] + sinh[S ﬁ] - % ﬁ cash[S ﬁm]

ﬁ

20 +
2y 3420V 3 T L0V E 55V 3 CI:-S!:E 1.-'?]
log :

2y 3420V 3 7 L0V 3 55 3 cu:-s#S \.n'?ll

4 1
26+ 3 |- — — — —
1 P-s:v3+!,54'w-'3]+1_ p5"3_.--5"'3]+lu'—3 !,—swfzﬂ.sw's]
4 2 4
log T =
1\ i_[ p5iV 3 _5iv3 ]Jé_ [!,5\.- 3 _,5v3 ]+4L VI [P—Su'B H,s‘..'z]

Addition formulas:

1
- i e Py + 21 + 5 =
| [G:B:g:llxﬁhl:E v 3 ]—OZE-JI.IT—E v 3 '|5inl:§:|+5inh|:5 Vi ]]
og ! ! !
T 3 o T T =
_\‘ DDGJ:E:ID\:Eh{S'.-'3]+0:E{:r—5'.-'3:|5m|:6:|+5mh|:5\-'3:|
k3
V3
cnshIIS ‘a'?]cns:.g :I+5i11'|'||:_5 '.-'?:l—'_-.'inl: g ]{cns{n)cnsﬁ \ll?]ﬁi'nn:;rjgin{S \.'?'”

— Ty . — . Iy — b 3 —
-:-:-shI:S ¥3 ]c-:-s: E||+5mh|: 5¥3 :|+sm|:g.||:-:-:usc:r:l-:0545 v3 ]+s|n-::sz|n|:5 V3 TI

26+ | - [

\
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1
- +21+5 =

- ma:_i'lo:sh{E 1:'?]“”411—5 ﬂ?]ginirﬁ—r:lmnh{E 1.-'?]
ma:_g:lo:sh{s 1.-'?:|+ODE{JT—5 v'?]sin{g]vsinh{s *u'?:l
El

V3

[cnsh{S ‘a'?:lcns'L;—r:l-i-sinh{S ﬂ?]ﬁin{%]{—cnﬂmcns{é ‘a'?]#sinin:lsin{—S "-n'?ll:l

26+ |-

cosh{5 V'3 |cos| T j+sinh|5 V3 Jssin{ g ) (costr)cos| -5 V'3 |-sintm)sin{ -5 V3 ||

1
- +214+5 =

k. ma:_i'lmshll[s v'?]—cas‘:r—S ﬂ?]Eiﬂl:-Iﬁ_r:lmnh{S 1.-'?]
[ma:_g'lmsh{S 'a'?]-l-cas{:r—S 'a'?]sinl:_g:l-iainh{s \-'?:l
)

V3

[-:0511{5 ‘a'?:lcna'lg:lﬁinh{S “ﬂ'?:l—sin{;—r:l{cush# -5i ‘-"?:II:DSMJH' sinh{ -3i ‘-"?:lsinlinil:l

26+ |-

CDE]'I{S ‘a'?]cnslg:lﬁin]'q 5 ﬂ?]ﬁin{;—r]{cc\sﬁ{ -5i "-"?]cnsi:r:l# sinh{ -5i ‘-i'?]sin-:ni']

1
- +214+5=

k. ma:_i'lmrshll[s v'?]—cas‘:r—S ﬂ?]iiﬂl:-'rﬁ_r:lmnh{S u'?]
[ma:_g'lmrsh{S 'a'?]-l-cas{:r—S 'a'?]sinl:_g:l-iainh{s \-'?]

v 3

V3

[ cosh|5 V'3 |cos| > J+sinh|5 V'3 Jssin| )| -cosh|5i V'3 |cosim)i sinh(5 i V'3 |sinir))

26+ |-

cn:\s'h{S ‘a'?]cnslg:lﬁinhh ﬂ?]ﬁinl{;—r]{cnsh{Sf ‘-"?]cns{n:l—f‘sinh{Sf ‘-i'?]sin-:ni']]

Alternative representations:

1
i +214+5=

i cos{ * | cosh| 5 V'3 |-cosl x5 V'3 Jsin| J4sinn|5 v3 |
cosf T o5 V'3 scue{n-5 V3 Jsin{ % }4sinh5 V3 |
vl

1
L [oohl5 V3 oo £ osin{5 V'3 |-ecel x5 V7T Jsini )
g"[.mh{s V'3 Joos{ S pusinh| 5 V'3 Jeoosl7-5'3 ]Eiﬂllg‘.‘]

VR

26+ |-
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1
- +21 +5 =

- ma{_i'lo:sh{s f?]_mdn—S #?]sinirﬁ—r:lmnhis '.-'?:l
g[mqg;mh{s V3 Jscos|n—5 V3 Jsin| s E]]

V3

1
'I‘Eh15 Va ]D:G"L:_:""Ei“hh""? :I—O:E.{:r—S #?]sinl:_:—]
cosh{5 V'3 Jeos{ - J4sinh|5 V'3 Jsoos|7-5 ﬂ—z]sin{;l]]

V3

26+ |-

logiailog,

1
" — = — +21+5=26+
o mﬁi;‘r]'ﬁhﬁ V3 |-cosf7-5 3 ]sin{;iymnh{g V3|
E[mﬁig]ﬂmh{s v?]ms{n-s w?]sin{;—']mnh{g Vi
V3
1
1(5v3,5v3)1 im\(,-5v3 53 cosh| i (-5 V'3 || (e~ THE M THE)
i 2[—? 4 ]—fze\:\\sh{_ ﬁn [ } L
%[_F—Sﬂ?HSﬂ?}‘%mh{ ?.rr [ 5VT 53 th{ -im- 51..'3'|:|{ ,,—Hn:.n'ﬁﬂ,q:n:,.'a]
¥ =

Series representations:

1
- +21+5 =

- ma'li'lmshll[S \-'?]'c‘l:"n—S ﬂ?]sin{E:HEinh{S '.-'?:l
locs{ 2 o5 V3 Jrce—5 V3 Jsin(Z)ssim 5 E]]
V3
26 + ‘\1),; ! —
- [_ cos{5 V7 | I‘

cos{ 53 |3 cosh{5 3 |-2sinh(5 3 |

Z:l:l . k .

1
- +21+5 =

- ma'lrﬁ—r'lozsh{S v'?]_mdn—s #?]sinlirﬁ—r:l-i-sinhis '.-'?:l
g[mqg;.mh{s V3 Jrcoe|n—5 V3 Jsin| jssin(s E]]

VED

25+ﬁ :

]k[ i—la:ﬁ{Su'?:Hi—lu'?mh{Sﬂ?]mnh{Sﬂ?]T
=1y -1+

L oos{ 543 |+ 1473 cosh(5 V'3 Jssinh[5 43

Z:l:l = . - k
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sqrt[-1/((((1/(sqrt3) In [(((cos (P1/6) cosh(5*sqrt3) — cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3)))) / (((cos (Pi/6) cosh(5*sqrt3) + cos (Pi-5*sqrt3) sin (Pi/6) + sinh
(5*sqrt3)))]))))]+24-0.61803

Input:
' 1
i = — — +24-0.61803
1 cns:g:lcnshl:S Va3 ]—cc\s::r—E Va3 ]sinl:_g:lﬁin'hI:S Va3 ]
e cu:uslg:lcushl:S 14'?]«:09:,1—5 ‘J'?:lsinl:g:l-l-sinhl:S \l'?ll
coshix) is the hyperbolic cosine function
sinhix) is the hyperbolic sine function
logix is the natural logarithm
Result:
137.03798. ..
137.03798....

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

Addition formulas:

1
B T = =\ my — +24-0.61803 =
] [o:a:gllo:shﬂE V3 ]—caa:n—S V3 ]5|n|:;:|+5mh|:5 Vi '|

o = P s R - ¢ Yo o
D:ﬁ{ﬁ]o:ﬁh|:5ﬂ3]+ma{:r 5‘-"3]5m|:6:|+5mh|:5\"3:|

\‘ VE]

23.382 + |-

V3

[cnshllS VE) ]cns: g :|+5i11h|: 5 ‘a'?]—sinlf;—r:ll:cnﬂinilcnsﬁ \n'?:l#sin-:n:lsin{S ‘U'?llll

-:u:-shl{S k] :Icu:-s:g]ﬁinhl: 5 v'?]ﬁinllg:lllcuﬂ-::r:lcnsﬁ ‘a'?]+si11-:n:lsin|:5 ‘a'?llll

1
B T — =\ m — +24-0.61803 =
: [D\:\B:E]o:shﬂS VE ]—o:a::r—E V3 ]EITII:;:HEITIhI:E Ve '|

o = S I o
ms{ﬁ]o:sm:S‘-"S]-ima{:r 5‘-"3]5|11|:6:|+5|11h|:5\"3:|

H vkl

23.382 + |-

V3

[EDE]‘II: 5 \n'?:lcns:g:l-i-sinhﬁ ‘-'l?]ﬁiﬂl: Iﬁ_r:ll:—CDS:.-T:lEDQ: -5 "-'l?:l+5i11':.l'l':|5i1'||: -5 ‘a'?llll

— My . — . fI — : : —
-:nshl:S v3 :I-:u:-s: E.|+smh|:5 ¥3 :|+5|nllglll:c-:-9:n:l-:-:-54 5% 3 ]—smn:n:lsmﬂ -5%¥3 Tl
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1

- - — ———— +24-0.61803 =
- c:alg'lo:shll[S V3 ]—ms‘n—S L ]slnfl;:l-i-smh{S V3 :|
D:ﬁ'lg:lo:sh{s '.-'?:lm:s{n—s 'J?]sinl'l;—r]-i-sinh{S \-'?]
ED
V3

23.382 + |-

[cnsh{S ‘J'?:lcna:_g:lﬁin]'q 5 ‘-"?:l—siﬂl:. g]{cnsﬂ -5 "-"?]EDSHT:'H: sjnh{ -5 ‘J'?:lsin-:nil]

u:-:ush{S ‘a'?]cnsa'lgjlﬁinh{S ""?]"‘Ei“':g ]{cnsh{—S:’ ‘-"?:Iccusxn:lﬁr' sinh{—S:’ ‘-l'?:lsininil:l

1
- - — —— 124-0.61803 =
og ma'l;'ln:\shll[s v'i]—eos{n—S ﬂi]mn{;}mnh{S ﬂi]
ma:';—r:ln:\sh{S V32 :I-I-Q:E{.IT—S V3 ]sinig:lmnh{S V3 :|
V3
V3

23382+ |-

[ u:cush{S V3 ]c-:ualg—:lﬁinh{ 543 ]ﬁin{g—j{—cush{S iva :IEDSiJT:IH' sinh{S iva :|5i11lirril:|

r.'DE]'I{ 5 ‘a'?]cns'l gjlﬁinh{S ‘a'?]ﬁinl:g :I{cc\sh{ 5i ‘-"?]cnsi:r:l—f {sin'h.{S i ‘-i'?]sinin J]]

Alternative representations:

1
- +24-0.61803 =

- D:a{i'lo:ﬁh{S w'?]_mﬁ‘n—s ﬂ?]sin{i:lﬁinhis 1.-'?]
E[mqg;m{s V3 Jscoe| -5 V3 Jsinf s «E]]
V3

1
cosh(5 V'3 Jeos{ T J+sinh(5 V'3 |-cosfn -5 V'3 Jsin( )
cosh|5 V'3 Joosf = )4sinh|5 V'3 Jcosl7-543 ]sin{g‘:']

V3

23.382 + |-

log,

1
- +24-0.61803 =

- D:a{i'lo:ﬁh{S w'?]_mﬁ‘n—s ﬂ?]sin{i:lﬁinhis 1.-'?]
E[mqg;mh{s V3 Jscoe -5 V3 Jsinf s «E]]

Va3

1
coshf 5 #?]ma:g]mnhﬁ L] ]—o:s{n—s u'?:lsm{%'l]

l:‘A:Gh{S ‘-'"E]ma'lg—:lmnh{S V3 :|+G:E{JT—5 '.-"E]sinllg:l

V3

23.382 + |-

h:ng,'-:fz:l]ng'ﬂ[
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1
— — —— +24-0.61803 = 23.382 +
ma'ljﬁ—r:ln:wsh{S V3 ]—o:E.{n—S V3 ]sinl'l;'—r:lmnh{S v 3 :|

lo
% cos{ ) cos{5 V3 cce{r-5 V3 Jsin Eosints V3
V3
1
It = . s = -:nsh{—;'{n—S ViE] {—r"‘.”:'""f‘ 4 TG
hg%[_F51;3”51:3]_“1;_@,1{_%][951:3”51:3} ]]2; |
o e . o g msh{—f{n—S '.-"Ell {—r'“.":""'sﬂ'".":"'lﬁ
%[_F-wz -] }‘%mh{_%][g,-s V3 53 ]_‘ .]“ |
\ ]
Series representations:
1
= — — — +24-0.61803 =
- mai_i'lo:sh{S ¥ 3 ]—ccE‘:r—S V3 ]sinl:_rﬁ—r:lﬁinh{S ¥ 3 :|
oo Jcosh 5 V'3 Joos|r-5 V'3 |sin| J+sinh|5 V3 )
V3
/
argl-x - v
i@ [D:Gh{S 'J?]D:a'li:lmnh{S v'?]—o:a{:r—s 'a'?:lsinlirﬁ—r:l
coshf5 3 |cos| T J4sinh|5 V3 Joosfa-5 V3 m‘n{ijl
23.382 + explir =V2) “2 il i Janls Jx
i
R
1R ek 22Y |exm _ i _
S { E}k X cosh| 5 V'3 | oosf T j4sinh|5 v'3 7-5¥3 |sin[T
i [ DCEI:'ﬁI.I l.ﬁ:l

c\:\sh{E ﬂ?]m&{g]mnh{S 1.-'?]"“3:5{11—5 'J?]Einig:l

2 o
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1
- +24-0.61803 =

bg[m&{;‘—r]c\:\sh{S 'a'?]_c‘l:"n—S ﬂ?]sin{i:lmnh{S ‘a'?:l

cos{ ) o5 V'3 Jscue{n-5 V3 Jsin] % )4sinh5 V3 |

Va3
12 o V3 -3 lfzm
e | [o:sh{s V3 Jcos{ T J4sinh| 5 V'3 }-cos| 75 v?]gin{::l] L A
23,382 + [i] " cosh s V3 Joos{ T Jasinh{5 V3 Jscoe{7-5 ¥ sin( )
Zp
2 |1 - VL —zg |fizm
i i cosh| 5 V3 |oos| £ J+sinh|5 43 |-cos| -5 ¥3 |sin T i e
aL\:\GhI{S V3 |oos| 2 J4sinh|5 V3 jrooe{7-5 u'?]sin{i]]
ZU \ & L 3 &
k
Rl |- _ VR _ _ —k
i { z}k . cosh{ 5 V'3 Jecs T J4sinh|5 V'3 |-coef 75973 Jsin( T -
i E[m{s V3 ool osinh V3 Jscs -5 ﬁ]mft;—;]
k=0 k)

Integral representations:

1 V3
= — — —— +24-0.61803 =23.382 + | -
. [ms{%]msh{svs J-cos|7-5 V3 |sin| T J4sinh|5 V'3 ]] log(1)
£

omlg:lmsh{S 'a'?:|+cas{n—5 ﬂ?]sin{g:ﬂzinh{S 1.-'?]

1" V3

1 V3
= — — — +24-0.61803 = 23.382 + | -
. [caa{%]msh{sﬂs J-cos|7-5 V3 |sin|  J+sinn|5 V'3 ]] log(1)
£

cm'ﬁjmsh 5v3 7-53 |sin £:|+5i1'|h 5v3
.,“1 L& | | l:-ﬁ L
V3

fory >0

1
- +24-0.61803 =

- quE'ID:Gh{S w'?]_mﬁ‘n—s ﬂ?]sin{i:lﬁinhis 1.-'?]
E[mqg;m{s V3 Jscoe| -5 V3 Jsinf s «E]]
V3

V3
cosh| 5 V3 Joos{ T J4sinh|5 v'3 |-cos{ 75 V3 Jsin( T
_oosh| 5 f?]-m{’éjmnh{s V'3 Jeos{ 75 ﬁ]gin.;’ﬁlj ;

h L at

23.382 + |-
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Now, we have that:

; 1 . e I 1 N T
'|i ceaz _ E—hl—-\.-hg—g.r'!;g /\.I? . 8—3}12 Ai )\J + — Eh5—3h2+3h3 \% =E - e—.?.hg 'hlg‘}'-‘i"\fﬁ
b4 & I b4 R 7
1

1092 32 32 102

For h;, h, and h; =1 and A = 2, we obtain:

((1/64 * eN(-T)))*4 — ((1/32 * eN(-3))*4+ ((1/64 * e))*4 + ((1/32 * er(-1)))*4 —
((1/192 * eN(=3)))*4 — ((1/32 * e/(-3)))*4 + ((1/32*e (-1)))*4 — ((1/192 * ¢))*4

Input:
o - . 2 a & A .
6t 432 4+[—-@ 4432 .4 192 4 32 4, 32 4-(——-@ 4
o &3 4 e & & e 192
Result:

1 13 1 e

= ;e
16¢” 48¢° 4e 24

Decimal approximation:
0.191804598085204804578321212280110003261074046560707073399...

0.1918045980852...

Property:
1 13 1 e
+ — + — is atranscendental number

167 48¢3 4e

Alternate form:
3-13e*+1265 4268

48 7

Alternative representation:

4 4 4, 4 4 4 4 Ae
= i = - + -— =
b4e” 32¢° 64 32e 1027 32¢° 32 192
4 4 4 exp(z) 4
64exp’(z)  32expiiz) 64 32 expiz)
4 4 4 4 expiz)

— + —
192 exp’iz) 32expiiz) 32exp(z) 192

63
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Series representations:

4 4 4 4 4 4 4  4e
- + — + - - + -— =
647 32¢° 64 32e 102¢° 32¢° 32¢ 192
® 3T -13¢Hr +12 (-1

e
£+L 48 k!
k=0

4 4 4e 4 4 4 4 4
= e = - + - — =
64 326 B4 32e wg e 3260 32 192
o 14 s 1) s 118
3_13[Ek=ﬂk!} +12[E’k=ﬂk!} +2[Ek=':'k!}

48 (Yo i)

4 4 4e 4 4 4 4 4e

- + — + - - - -— =
64e” 325 64 32e 192¢° gzﬁ 32¢ 192

[es] 14k 4 fal 1+ Fesl 1+k'3

384 -104 (g, BV s 24 (g, P (g 1K)

k!
-0 7
48 (Yo %)

From which:

sqrt((((12*1/(((((1/64 * e(-7)))*4 — ((1/32 * e(-3)))*4+ ((1/64 * e))*4 + ((1/32 *
eM-D)))*4 — ((1/192 * e™(-3)))*4 — ((1/32 * e™(-3)))*4 + ((1/32*e”(-1)))*4 — ((1/192 *
e))*4)))))))

Input:
11 1
b iN ; i S 1 3. :
| 564 _ 22 2 A2 _ 122 _ a2 22 1
\ Bl w4 4“‘[54‘“} 44 Ty 192 4 B yd s Mg [m2 f} 4

Exact result:
1

f
1 13 1 e
2 {_ i R
\I 1667 48  de 24}

Decimal approximation:

1.614564856167353921101405127353026358078820089280400290911...

1.614564856167.... result that is near to the value of the golden ratio
1,618033988749...
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Property:

15 a transcendental number

f
1 13 1 e
G B e
\I 16c7  aged | de 24}

Alternate form:
| 3]
I
Y 3-13¢e*+12e8+2¢8

7
2{..2

All 2nd roots of 1/(2 (1/(16 e7) - 13/(48 e”3) + 1/(4 €) + /24)):

=1.6146 (real, principal root)

=—1.6146 (real root)

|I s
| (4 _ 4 ,ea 4 2 _ 4 4 _ -
\ [64.-? 3263 64 32¢ 10263 3263 | 326 1';2]2
|
24¢7 o 24 7 * (1
f—1+ : Z‘ -1+ £ ] [2]
\ 3-13¢* +12e5+26° 3 3-13e*+12e5+26% ) \k
|I l
(Bt e, B 0, T, -
\ B4e? 325 B4 32e 10265 32 32e 102
I _1ak [ 24
||—1+ 24¢ &b [ 1+3 13 & +12J5+2.5} [ }
\ 3-13e*+12e5+26° [ et
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' 1

I[4 o G B S5 B
Vi e 23 T ea T2 128 328 T aze 192]
. 7 ke

3 1 24 ¢ —

- (-1} [—- [ -Zn| 5

- 2’&: 3-13 e 412 5 428 o) %o

*u'lznz
k!

1/ sqr((((1/2* 1/((((1/64 * eN=T)))*4 — ((1/32 * e/(-3)))*4+ ((1/64 * e))*4 + ((1/32 *
eN-1))*4 — ((1/192 * e/(-3))*4 — ((1/32 * eN(-3)))*4 + ((1/32%e(-1)))*4 — ((1/192 *
e))*4)))))))

Input:
1

-
-

| b il 1 ;
64 .4 32 A d L g
\ g S 44 44 A2 ya| oo epd

oA b [
€| 4+—"‘-;?— 4-J—°~31 4
i &

1
64 ")

":wkg}_,

Exact result:

|2[ 1 13 1 f]
- +— +—
V67 482 4e 24

Decimal approximation:
0.619361926639351645218721354141111885476807764049412329202. .

0.61936192663935.... result very near to the conjugate of the golden ratio

Property:

13 1 e,
+ — +— | Is a transcendental number

2
2 =
VQ6e7 a8e® e 24

Alternate form:
.'

Jé[3-13f4+12f6+2¢-8]

272

66



Series representations:

1
1
{ o TR O - O ORI L. i JRPEL. - M L. o
\ l64e7 32,3 64 32¢ 105,23 33,3 32 192
1
1
1 247 24 ¢ 2
\/ T 13t i12B42.8 ZJic=tl[ 3-13 ¢* +12:ﬁ+2p5} %
1
1
(4 4 ed4 4 4 4 4 e4
"q {64!.? 32!.3 64 32¢ 1921.3 32!’3 32e 192/
1
24 7 1
| " 2467 Z HJIilk[_lJrE—lsr‘leJ—“+2.~E‘] {_2]-’-:
3-13 %412 D42 8 =00 ki
1
1
(4 4 ed4 4 4 4 4 ed
‘-11641.? 3263 6% 32€ 12,3 ap.3 32 192
1 ]
= for not([ZpeR and —ee=< Zp=0
1 24 ¢ —k
1 - =
"'"EZW o 1[3 1364412 540 8 ZDT(Z':'
k=0 k1
We have that:
L 1 1
(@1, @2, @3} = {ﬂ (—4‘3—1'\/548 )hl — ha + ha, ho + h3, —— (73+\/648 )hl ho + ha

(7.32)

We note that:
(((1/24(-73+sqrt6484)1-1+1,1+1,-1/24(73+sqrt6481)1-1+1)))

Input:

{2—1[-?3+~Jﬁ4s4] 1—1+1,1+1,—2—::r[?3+1."6481] 1-1+1}

Result:

{2—1[2@—?3], 2, i[—?B—m]}
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Alternate forms:

\

—_—

[2 V1621 - ?3}, ) -2%4 [?3 + 6481 ]}

1
4

]

—

v 1621 73 73 1.,"!5481}
{ 12 24° 7" 24 24

Decimal approximation:
(0.31347, 2, -6.39603)

Total:

%4 [-?3 +24/1621 ) +2+ i [-?3 ~ v 6481 ] ~ -4.08256

Vector length:

—

[ 1 — 2 1 2
\14+ﬁ[2u"1621 -?3] +ﬁ[?3+ﬂ'5481] ~ 6.70876
Normalized vector:

—

-73+24 1621

)

24,j4+ L [-?3 + JH]E + [?3 + *Jm]z
2

)

II4+—1 —73+2+1621 ' + L (73++/6481 )
'J 576

576
-73 -4 6481

24“/4+ L [-?3 +24 1621 )2 L [?3 ++ 6481 ]2

576

Spherical coordinates (radial, polar, azimuthal):

r=6.70876, #=17.5632°, ¢=81.0922°

6.70876
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(1729+812-138+9)/1074(((1/24(-73+sqrt6484) 1-1+1,1+1,-1/24(73+sqrt6481)1-1+1)))

Input:
[1?29+812-133+9}[2i4[-?3+¢m]-1+1, 1+1,-2%[?3+M]-1+ 1)
14
Result:
201 [2 1621 -?3] 603 201 [-?3 —+/ 6481 ]
\ 20000 ’ 1250° 20 000 }

Alternate forms:
201 [2 1621 -?3] enw 20 [?3 ++/ 6481 ]

{ 20000 ' 12507 20000 }

201+ 1621 14673 603 14673 201 5481}
{ 10000 20000° 12507 20000 20000

4024/ 1621 - 14673 603 -14673-201+ 6481 }
{ 20000 "-1250° 20000

Decimal approximation:
(0.075609, 0.4824, -1.54272)

Total:
201(-73+2Vv1621) 603 201(-73-V6481)
S + - = -0.984713
20000 1250 20000
Vector length:

- 2
| 363609 40401[2\’1521 —?3] 40401[?3”! 5431]
\ Ts62500 ° 400000000 T 400000000

= 1.61815
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Normalized vector:
i

201(-73+2 «fﬁ]

40401(-73+2 V1621 |* 40401 (73446481 |
20000 / i — 4 :

1562 500 400 000000 400000 000

603

| L)

—_— —— 3

40401(-7342 v 1621 |° 40401 7344/ 6481 |

1250 | Smee Iy :

\ 1562500 400 000000 400000 000

201[-?3-1ﬁ 5481]

[
2 a2
40401(-7342 V1621 [ 40401 |73+ 6481 |
20000, 262600 — :
\ 1562500 400 000000 400000 000

Spherical coordinates (radial, polar, azimuthal):
r~1.61815, @&=~17.5632°, ¢=81.0922°

1.61815 result that is a very good approximation to the value of the golden ratio
1,618033988749...

2 3 3
7 £/ =R A/ o 17110790+ 10° = 1729

3 2 3
12/ +€&/%2 = lolo—/ 812 = v 1010 -1 - 7913

s 3 5
[28 + 138" = 172 —/ 138 = ¥ 172° - 1-135°

Now, we have:

Foof 2 1 —3uwn i 1 —v/3uwa 1 V3uws 1 —3wi —v/3ws
1 3w1—v/3ws 1 V/Bwa —3un 1 3w1 +v3wa
¥ 64E + 64E i 64{:

70

(7.53)



for @ = V3:

5/32-1/64%eN(-3sqrt3)-(e (3sqrt3))/64+1/32%e(-3)+1/32%e"3+1/64%*e N (-3sqrt3-
3)+1/64%eN(3sqrt3-3)+1/64%eN(3-3sqrt3)+1/64*e (3sqrt3+3)

Input:
5 1 ay3 g 32 1 ,
32 64 64 2 32° 7
1 3y3a, 1 ay3s i 3-3¢3+i{u3u3+3
B B4 B B
Exact result:
5 1 & 1 5y3 e V3
32 32,3 32 64° 64
i V3 " i 33 V3 " i & V3 -3 3 l 2313 V3
64 64 G4 64

Decimal approximation:
54.77748803280322565065208644102577002773938033997914335476...

54.7774880328...

Alternate forms:
1+5e +ef+ (1 e +¢=6}Cﬂsh[3 ﬁ}
32 &3

1+5¢% +¢°

1 —3—3\-'—3[ 3. 6. 1 3»‘?_3[
323

1 3.6
62 1-¢" +¢ }+I54f l-¢"+¢ }+

Ty Mhed e QB g AN BN T ARIND By +2CDSh[3‘¢"E}

64 &

cosh(x) is the hyperbolic cosine function

Series representations:

. 33 3 .
S 1 3y3 ¢ 1 € 1 3y33

N T - + — I
32 64° 64 232 32 64
- {112
i f3~x_3—3 E: lfa-a V3 F l f31F3+3 i f'g'”z Eieep? {k ]
64 64 64 64
= % [1/2 = % [12 o - [1/2
3VZ g2 {k]_'_fﬁuz EN 2 {k]+m¢ug+h2 > {k]+

1—4‘.’3+I‘6+2{‘

7 =t o—k[L2 oo ok (112 o w0 o—k[L2
2f6+3\|’2 B {k]_famuz N2 {k]H,EHME apL {kl
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Kz 64 232 32 64° & e

1 . 3v3 1 3 o 1 _
Bl <, 0 +‘-’_+_f-3w3-3+_f3v3-3+
64 64 732 64 64

33\;_2{ {}k]

64 ¢ T4 54“13

32 g 642 I
e oD k=0 h +e k=0 k! +

[ (3f -2k B

lﬂexp[3+3\(f_z{ k{ 1} ]+2eXp[ﬁ+3\f’_Z{ k{ l}k]
exp[3+6\;{_2{ k{ 1}] Exp[ﬁ EN!_Z{_ } {_ }k]]

— 33 3 _ - _
i -3¥3 i ! L i -3+ 3 -3 i 343 -3 1 3.343

k!

1 (- 3-
[1 e +e +2exp[3\({_i{ }{ }k{ = £ ]+

1 = w (-1)f { } (3~ 2 15°
_‘“31.n'3+3E ﬁ4EXp[ 3_ 3“{_2

k!

@ 1 3
Exp[ﬁ '_Z[ } [ }k[ ZCI} Ep ]-'—
o 1 s o
1Dexp[3+31,.' Z[ } { }k[ rld . ]+

k!

o (-1 (1) (3-20) z°
2exp[5+3y{¥2 { 2) G5 % ]_

k!

o0 N el 23—
exp[3+5\/_z{ (-3 ) @201 5 ]+

ke

w (= 1]. _1 i3 - }5: %
Exp[am;z [2)8-F s ﬂ

k!

r not ((zgeR and —eo < 2o £ 0))
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1/34%((((5/32-1/64*e"(-3sqrt3)-(e™(3sqrt3))/64+1/32%e(-3)+1/32*e"3+1/64* (-
3sqrt3-3)+1/64*e”(3sqrt3-3)+1/64*e(3-3sqrt3)+1/64*e(3sqrt3+3)))))

Input:
1

1
5 1 gy35 e 12 1
— e —— = — et
34 3 2

32 64 64 .

i -3v3 -3 T
64 64

Exact result:
1 [5 - W

34032 32,7 32 64° 64
1 ) 1 3y33 1 3.3 u'?]
£

i -3-3v3 | * 3-3+3

64 64

Decimal approximation:
1.611102589202741930901531954147816765521746480587621863375...

1.611102589... result near to the value of the golden ratio 1,618033988749...

Alternate forms:
1453 +2%+ (1 e EE}CUSh[:E ﬁ}

1088 ¢°

23 W Lt g AN T RN T ARIND g SRRV +2CUSh[3"¢"'§]

2176 &>

343 6y 3 +1Df3+3u3 +2P6+3v3 _FS+6\.-3 +P6+6u‘3

Pk b | R R B +r

2176

coshix) is the hyperbolic cosine function
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Series representations:
1 [5 1 .5 e L 1 &

el e -— 4 +— +— +
34|32 64 ° TR T TR T
1/2
if?‘;’?—3+if3—3ﬂ?+if3y’?+g 3 1 —3 3¥2 50 2—-':1.']
64 64 64 2176
3v2 Em E_k.l'fz 642 Em e 1/2 34343 Em 2-.!.;'1."2
[1—{“3+1‘36+2¢“ e hc]+ = { ]_,_1[]‘, =0 { ]

2f5+3v'2 2 2“"{1“2] 3+I51.n'2 il 2"‘{“2] 6+5¢E Efﬂz*{lf]

g 1 — av3 1 3 1 - 1 _
___f—3w3_‘°_+ +‘“_+_f—3v3-3+_f3u'3-3+
32 b4 b4 32,7 32 B4 G

1k o1
1 3353y 1 3y34s 1 - {_E} {_E}k
64 Tea € = 2176 7 _B_E‘EZ k!

(-LF (1) 1 lﬁ 11

Les] ] l J
3, 6 3IVZ L 6v2
l-¢"+e +2¢ el M p i

10 o {_El}k [_El}k
EXP 3+3\1"EZ -
k=01

exXp 3+6ﬁi{_§}kﬁ

+2exp|b + 3\4{_2{ { }k _

__*_1
+EXp 5+5ﬁz{2k#
k=0
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L[5 T s et 1 €
— | — - = + - Sl
3432 64 64 32 32
1 -31:?-3+ 1 fgxr_g-3+if3-3~r3 +if3u‘3+3 "
64 64 64 64
ki1 e
o i—1y [ 2}k (3-za) 2

Exp[—3—3 Zn Z‘ i

o [—l}k [_El}k i3 —Zu}k Zn_k ]+

[1—{-3+¢=6+2EXP[3‘\"EZ .
i k!
o 1 (-2} @-m) 53¢
EXP[E'\{EZ [ zh;k‘ o) 2g ]+
k=0 ;
o [—1]Iillc [—zl}k[B—En}kzak]
+

k!

10 Exp[B +3yz Y
k

=
w (-1) [—é}k (3 —z)* zak]

Eexp[ﬁ +3\/¥2 ;
= k!

o (-1F(-1) @-z0) z*

exp[3+5\f¥ Z 1
e k!

o [—l}k [_é}k (3 —z,:,}k Zak

exp[6+6\f¥ L 1
o k!

for not ((zpeR and -

+

|

1/[1/34%((((5/32-1/64%eM(-35qrt3)-(e(3sqrt3))/64+1/32%eA(-3)+1/32%e 3+1/64% (-
3sqrt3-3)+1/64%*eN(3sqrt3-3)+1/64*e(3-3sqrt3)+1/64*e (3sqrt3+3)))))]

Input:
1z L
11 [3 1 3y3 € 3z 1 5
=== S e L e
/13432 64 64 e 32
1 3yza 1 3‘33-3+i‘,3-3‘33+i{,3f3+3
64 64 64 4
Exact result:
5 1 3 1 pokec) 33
34-"{—+ +f———f_3"'13—f—+
{132 13292,.,2 32 64 B4
i o33 'E) § l 23 V3 r; i &3 v3-3 § l L3 V3
64 64 64 64
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Decimal approximation:
0.620692938303111072209618191248340580757936645333519229916. ..

0.620692938... result very near to the conjugate of the golden ratio

Alternate forms:
1088 ¢*

1+56° +¢° +(1 g +¢=6}cnsh[3 ﬁ].
2176 ¢

P AT e B R RN RN +2cosh(3V3)

2176 f3+3 vEY

1_f3+f6+2f3u’3 +f61.n'3 +1|:|1‘.“3+31"13 +2f6+3u’3 _f3+6\.n'3 +f6+l51.n'3

cosh(x) is the hyperbolic cosine function

Series representations:

A1]5 1 ay3 “'H—g 1 e 1 sy33 1 3y3.3
1| —=]|=—=-—=¢ -— + +—+—= +— +
/134(32 64 64 32,5 32 64 64
(12
I A3V L AVEa|| _la176 f3+3 vz Ef:n‘?_k{ k ] /
64 64 /
3y 7 Yo gk [1/2 6v2 S k|12 343y 2 S gk (12
[1—{“3+¢‘6+21‘ Zk:ﬂ {k]+¢‘ Zk:ﬂ {k]-l-ll:'f Zk:l:l 1.5;]_'_

25 T (i) 2T B (i), e E:;jz*{lf]]

115 I 1 SVE 1 &
1/ |=|—=-=—¢ -— % +— +
/13432 64 64  32.° 32
i f-w—s-z . i fw?—s ifz—w? . i fw—hz _
64 64 64 64

i = {_é}k{_é}k /
EXp 3+3\EZT /
k=0 :

SilsiNy (32

AED Y ED i b

Eexp5+3\£_>_‘[ [ }k =

1-& +f‘6+2f‘
13

. 3+3Ei{_§} [_El}k

k=0 k!

=0 5k E {‘Ek[-ﬁ}k
eXp 3+5\EZT +Exp 6+5\'{EZT
k=0 : k=0 :
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=

5 1 3v3 £Y3 1 &
32 64° 64 302 32

i 3y3-a. 1 ay33 1 33yz 1 3¢?+3]]=

v
/|34
+— +— —
64 € 64 64 © T 64

@ (-1F(-2), [3—Zn}kzak] x

[21?& Exp[3+3\jz_.;. 3 - /
= !

=0
o [— 1]';c {_El}k i3 —2.'|:|]-'llc Z,:,_k

1—{‘3+£‘6+2EXP 34 =20 Z
k=0 ki

o A o g S N P
Exp[ﬁ‘jgz 2k o) 2g ]+
k=0

+

k!

k!

10 Exp[B +3yz Y
k

o [_1}k [_Zl}k [3—zg}kz.5k]+
=0

w (-1 [—é}k (3 - 20 z.g"]

2exp[5+3\(zz ;
= k!

(-1 (-1), (3 -=z0) 55°
exp[3+ﬁ\/gi [2}&;1 - D]+
o k!
1 (-2} @~z ) 55
Exp[6+ﬁﬁi [2}5:1 : D]
= k!
for not ((zgeR and -

We have also:

1/34*((((5/32-1/64*e™(-3sqrt3)-(e”(3sqrt3))/64+1/32*e(-3)+1/32*e"3+1/64*e"(-
3sqrt3-3)+1/64*e”(3sqrt3-3)+1/64*e(3-3sqrt3)+1/64*e(3sqrt3+3)))))+7/10"3

Input:
1
1[5 1 avz_€Y 3 1 4
o= € - + € +
34132 64 B4 e 32
1 3y3s 1 2y33 1 33y3 1 3y343 7
e o i o ekt 4 +.— £ T
64 64 64 54 103

Exact result:

7 1(5 T e
T et s s plbirroratlireory -
1000 34132 32¢° 32 64
e g if—a-s V3 4 i fa-aﬁ 1 i f3u'_3—3 4 if3+3ﬁ
64 64 B4 G B4
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Decimal approximation:
1.618102589202741930901531954147816765521746480587621863375...

1.6181025892... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:
1577 + 250 cosh(3) + 125 (2 cosh(3) - 1) cosh({3V'3 )

136000

6) SYIT(1 o 1ef) 125415776 +1255

333 (1 —et te
N
2176 136000 ¢°

2176

. [25[: +3154¢% + 2508 +125673YF 4

2720003\ - - N N
125 Y. 195 A9VT 195 ST . 195 AT 195 SN

coshix) is the hyperbolic cosine function

Series representations:

1(5 1 5 V3 1
Al EaE - + - el
34 (32 64 64 32, 32
1 3yza 1 ayzga 1 33y3 1 34343 7
— & +—— & +— ¢ +— & gt e
64 64 64 64 R
1 -3-342 18 P 342§ ok (12
———e " 125-125¢% + 125 % + 250 ¢ o {k]+
272000
8 el 34342 1, 27%( Y2
125 ¢ o {k]+3154f o {k]+
643vZ g 2% (12 34642 g 2% (12 64642 p2 2% (12
250 ¢ iz 1ﬁc]_lgh k=0 1.!:]_._125‘, k=D h]]
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— | — - — -— 4 + —
34 (32 64" 64 323 32
1 sy3s 1 3y33 1 33y3 1 3y34s
— + — — + — +
64 64 ° 64 64
7 1 { { }.5:
— = expl-3-3
103 272000 . V{_ Z
1 1 ot 4 M
3 1|,l FRSy _a.:lk_{z_lll'i 613'5 bl Lzlz_&

12512563 +12565 42506 S 50 & 4125,°"  Eeo  n

3154 exp 3+3\({E i {_51}3_51}" { { }k

- (3 ()
EXp 3+I5\/EZ &
k=0

+250 exp 6+3\({_Z

+125 exp|6 + 5\/_2{ [ o)

THR +— +— _—
64 64 64 " 64 ¢ 10°
ki1
1 a (—1) {_E}k (3 - Zu} Z,:,
ex —3—31,"2
272000 p[ 0 X k!
k=0
B [—l}k{—l} [3—Z|:|]l Z,:,_k
3 & 2 Mk
[125—125¢= +1257 + 250 EXP[B'\"ZU E i +
k=0
w = l]l L [3—Z|;|]lk Zak
125 EXIJ[EI\'I Z { z}kk' -
w (- 1} -=] 13- ZEI]' zn
3154EXIJ[3+3'\|'| b3 s }*‘w g
e !

w (- 1} {—%L{[B—z.;.]l‘Ic zak

250&xp5+3y’¥z =

k!
w[l}{ ;) B3-=f %

lESExp3+I5\/EZ +

!
o [— 1} { }k[B—ZD}sz_k ]

125exp5+6\{gz .

for not ((zgeR and —es < zg < 0})
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from which, we obtain:

((x+42) + 250 cosh(3) + 125 (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 =
1.61810258920274

Input interpretation:

(x +42) + 250 cosh(3) + 125 (-1 + 2 cosh(3)) cosh(3 V3
- = 1.61810258920274

136000
coshix) is the hyperbolic cosine function
Result:
x +42 +125(2 cosh(3) - 1) cosh(3 V'3 )+ 250 cosh(3)
- =1.61810258920274
136000
Plot:

w+4241 25 |2 cosh{3}-1 }cosh(3 v 3 4250 cosh(3

136000

[].33l

L 1 L J = e
-150000 -100000 -50000 ; SO000 100000 150000 1.61810258320274

Alternate forms:
-0.01128670470588 =0

136000

X +42 + 250 cosh(3) cosh{3V 3 } - 125 cosh{3 V'3 | + 250 cosh(3)

136 000
1.61810258920274

X+ % [—1+ !Lg +¢=3}[¢=_3\‘E +{“3ﬂ?]+ 125[!.—13 +¢=g}+42
= 1.61810258920274

136000
Expanded form:
x 21 1 cosh(3 V3) cosh(3)
_—_ cosh(3)cosh{3+ 3 )= ' =
136000 | 68000 | 5aq COSHEICOS [ “K—] 1088 = 544

1.61810258920274
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Alternate form assuming x>0:

x +42 + 250 cosh(3){1 + cosh{3V 3 )} - 125 cosh({3 V3 |
136000 - = 1.61810258920274

Solution:
x = 1535.000000000

1535 result equal to the rest mass of Xi baryon

(1577 + 250 cosh(3) + x (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 =
1.61810258920274

Input interpretation:

1577 + 250 cosh(3) + x (-1 + 2 cosh(3)) cosh(3V 3 )
- = 1.61810258920274

136000
cosh(x) is the hyperbolic cosine function
Result:
x (2 cosh(3) - 1) cosh{3V 3 } + 1577 + 250 cosh(3)
- = 1.61810258920274
136000
Plot:

50 150

100

~100

~-150

x {2 cosh{3}-1}coshi3 v 3 41 577+250 coshi3

138000

— 1.61810258920274

Alternate forms:

xcosh(3)cosh(3V3) xcosh(3V3)
- - - — 1.58800026935756 = 0
68 000 136000

2 x cosh(3) cosh(3V 3 | - x cosh(3V 3 ) + 1577 + 250 cosh(3)
136000

= 1.61810258920274

H1e g +¢=3}[¢=-3 LER ‘E]x+ 125 (% +¢%)+1577
" : = 1.61810258920274

136000
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Expanded form:
xcosh(3)cosh(3v3) xcosh(3V3) 1577  cosh(3)

68000 136000 136000 544

= 1.61810258920274

Solution:
x = 125.000000000000

125 result practically equal to the Higgs boson mass 125.18 GeV

(1577 + 250 cosh(3) + (x-13) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 =
1.61810258920274

Input interpretation:

1577 + 250 cosh(3) + (x - 13) (-1 + 2 cosh(3)) cosh(3V 3 |
- = 1.61810258920274

136000
coshix) is the hyperbolic cosine function
Result:
(x - 13)(2 cosh(3) - 1) cosh(3 ¥V 3 } + 1577 + 250 cosh(3)
: = 1.61810258920274
136000
Plot:

200

x-13} {2 cosh{3}-1jcosh(3 ¥ 3 1577 +250 cosh({3

136000

= 1.61510258920274

Alternate forms:

x cosh(3) cosh(3 Vi) x cosh(3 V3
- — - —1.75315220737075 =0
68000 136000

HEE +¢=3}[¢=-3 LERp ‘E}[x- 13)+125( + %)+ 1577

= 1.61810258920274
136000
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1351DDD[2xcnsh[3}cnsh[3 \E] —xcnsh[B \E] + 1577 -

26 cosh(3) cash[B \E] +13 cnsh[B \E] +250 cosh(3)| = 1.61810258920274

Expanded form:
xcosh(3)cosh(3vV3) xcosh(3V3) 1577

68000 136000 : 136 000 -
13 coshi3)cosh(3V 3} 13cosh(3V3] cosh(3)
-+ - + = 1.61810258920274
68000 136000 544
Solution:

x = 138.000000000000

138 (Ramanujan taxicab number)

(1577 + 250 cosh(3) + (x-7-3) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 =
1.61810258920274

Input interpretation:

1577 + 250 cosh(3) + (x - 7 - 3)(-1 + 2 cosh(3)) cosh(3V 3 |
- = 1.61810258920274

136000
coshix is the hyperbolic cosine function
Result:
(x - 10)(2 cosh(3) - 1) cosh(3 V 3 } + 1577 + 250 cosh(3)
: = 1.61810258920274
126000
Plot:

200

x-10} {2 cosh{3}-1}cosh 3 ¥ 3 |#1577+250 cosh(3

136000

— 1.61510258920274
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Alternate forms:

xcosh(3)cosh(3V3) xcosh(3V3)
- - - - 1.71504029090617 = 0
68 000 136000

[—1 + :ig +P3}[P_3 V3 +e “'?][x— 10y + lEE{I—lg - P3}+ 1577

1
= : = 1.61810258920274

136000

95000 [2 x cosh(3) cnsh[iﬁ] -x cnsh[iﬂi'.g] +1577 -
20 cosh(3) cash[a V3 ] +10 cnsh[B V'3 |+ 250 cosh(3)] = 1.61810258920274

Expanded form:
xcosh(3)cosh(3V3) xcosh(3V3) 1577

68000 136000 136000
cosh(3)cosh(3V3) cosh(3V3) cosh(3)
-+ -+ = 1.61810258920274
6800 13 600 544
Solution:

x = 135.000000000000

135 (Ramanujan taxicab number)

(1577 + 250 cosh(3) + (x-47) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000 =
1.61810258920274

Input interpretation:

1577 + 250 cosh(3) + (x - 47} (-1 + 2 cosh(3)) cosh(3V 3 |
- = 1.61810258920274

136000
cosh(x) is the hyperbolic cosine function
Result:
(x —47)(2 cosh(3) - 1) cosh(3 V 3 } + 1577 + 250 cosh(3)
136 000 : = 1.61810258920274
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Plot:

-200 ~100 100 200

x-47} {2 cosh{3}-1 jcosh(3 ¥ 3 1577 +250 cosh({3

136000

= 1.61510258920274

Alternate forms:

xcosh(3)cosh(3V3) xcosh(3V3)
- - - —2.18508837063600 = 0
68 000 136000

B3 1=

1+ % +¢=3}[¢=-3 R ‘E}[x-ﬂr?u 125(5 +¢°) +1577

= 1.61810258920274

136000

136 r;:..:;.:;.[2 ekashiGl) CDSh[3 \E] - Cﬂsh[B \E] +1577 -
94 cosh(3) cosh(3 /3 | + 47 cosh(3 /3 | + 250 cosh(3)] = 1.61810258920274

Expanded form:
xcosh(3)cosh(3V3) xcosh(3V3) 1577

68 000 ~ 7136000 136000
47 cosh(3)cosh(3V3) 47cosh(3V3] cosh(3)
L g = 1.61810258920274
68 000 136000 544
Solution:

x = 172.000000000000

172 (Ramanujan taxicab number)

Where 138, 135 and 172 are Ramanujan’s taxicab numbers

!35'-3—}- /JJ’J - }7:‘7{_/
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Indeed, we have:

(((1577 + 250 cosh(3) + (x-13) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000))*3 +

((1577 + 250 cosh(3) + (x-7-3) (-1 + 2 cosh(3)) cosh(3 sqrt(3)))/136000))*3 =
17273-1

Input:
1577 + 250 cosh(3) + (x - 13) (-1 + 2 cosh(3)) cosh(3 V3 ) )’
[ 136000 ] N
1577 + 250 cosh(3) + (x - 7 - 3) (-1 + 2 cosh(3)) cosh(3 V'3
[ 136000

3
] T N i |

cosh(x) is the hyperbolic cosine function

Exact result:
(i — 13)(2 cosh(3) - 1) cosh(3 V'3 } + 1577 + 250 cosh(3))*

2515455DDDDDDEPD
((x - 10){2 cosh(3) - 1) cosh(3 Vv 3 ) + 1577 + 250 cash[E}]3

2515456 000000000

+

= 5088447
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Real solution:
X =

root of x° (-2 cosh®(3v'3 )+ 12 cosh(3) cosh®(3V3 ) +
16 cosh®(3) cosh®(3 V3 | - 24 cosh?(3) cosh®(3 V3 ) +
x* (69 cosh®(3 V'3 ) - 414 cosh(3) cosh?(3 V'3 | - 552 cosh®(3) cosh®(3V'3 | +
0462 cosh?(3 V'3 | - 36 348 cosh(3) cosh?(3 V'3 | + 31848 cosh?(3)
cosh?(3 ﬁ} + 6000 cosh?(3) cosh?(3 ﬁ} + 828 cosh?(3) cosh?(3 ﬁ}} 4
x (750 000 cosh®(3) cosh(3 V3 | - 807 cosh®(3V3 ) +
4842 cosh(3) cosh®(3 V'3 | + 6456 cosh®(3) cosh®(3 V3 | +
9 087 000 cosh?(3) cosh{3 V'3 ) - 217626 cosh?(3 V3 | +
836 004 cosh(3) cosh?(3 V3 | - 732504 cosh?(3) cosh?(3 V3 | -
138 000 cosh®(3) cosh?(3 V'3 ) - 9684 cosh?(3) cosh?(3 V3 | -
14921574 cosh(3 V'3 ) + 25 112 148 cosh(3) cosh(3 V3 || -
12799 764536 824 156 225 934 — 25576 cosh®(3) cosh®(3V'3 | -
19 182 cosh(3) cosh®(3V'3 ) +
3197 cosh®(3V3 | -
8 625000 cosh®(3) cosh(3V3 ) +

31250000 cosh®(3) +
4283556 cosh?(3) cosh?(3V3 | -

4888806 cosh(3) cosh?(3V3 ) +

1272639 cosh?(3V3 ) -

104500500 cosh?(3) cosh(3V3 ) +

591375000 cosh?(3) + 38 364 cosh?(3) cosh®(3V3 | +
807000 cosh®(3) cosh?(3V'3 ) -

288 789 702 cosh(3) cosh(3V 3 |+ 171598 101 cosh(3V 3 ) +
3730393500 cosh(3) near x = 10755.1

Complex solutions:
x = 10755.0731577168
x = —-5363.84085090725 - 9306.25970458265
x = -5363.84085090725 + 9306.25970458265
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(((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3
sqrt(3)))/136000)"3 + (((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 + 2
cosh(3)) cosh(3 sqrt(3)))/136000))*3 = 172"3-1

Input interpretation:
[15??+25acuﬂu3}+[1a?55ﬂ?315??153-13n-1-r2cuﬂu3ncuﬂq347§]r
+

136000

[ [15??+ 250 cosh(3) +
136 000

|
(10 755.0731577168 - 7 - 3) (-1 + 2 cosh(3) cnsh[B V3 ]]] = 1727 .1

coshix) is the hyperbolic cosine function

Result:
True

(((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3
sqrt(3)))/136000))"3

Input interpretation:
1577 + 250 cosh(3) + (10 755.0731577168 - 13) (-1 + 2 cosh(3)) cosh(3V 3 }

136 000

coshix) is the hyperbolic cosine function

Result:
2.54315807414543... % 10°

2.54315807...*%10°

(((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 + 2 cosh(3)) cosh(3
sqrt(3)))/136000))"3

Input interpretation:
1577 + 250 cosh(3) + (10 755.0731577168 - 7 - 3) (-1 + 2 cosh(3)) cosh(3V3 ) {

136000

cosh(x) is the hyperbolic cosine function

Result:
2.54528892585461... % 10°

2.54528892...%10°
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2.54528892585461 x 1076 +2.54315807414543 x 1076

Input interpretation:
2.54528892585461 - 10° + 2.54315807414543  10°

Result:
5.08844700000004 = 10°

5.088447...*10°
Indeed:

(((1577 + 250 cosh(3) + (10755.0731577168-13) (-1 + 2 cosh(3)) cosh(3
sqrt(3)))/136000))*3 + (((1577 + 250 cosh(3) + (10755.0731577168-7-3) (-1 +2
cosh(3)) cosh(3 sqrt(3)))/136000))"3

Input interpretation:
[15?? +250 cosh(3) + (10 755.0731577168 - 13) (-1 + 2 cosh(3)) cosh({3 V3 ) ]3
:

136000
[15?? +250 cosh(3) + (10 755.0731577168 - 7 - 3) (-1 + 2 cosh(3)) cosh(3 V3 ) ]3

136000

coshix) is the hyperbolic cosine function

Result:
5.08844700000004 .. x 105

5.088447...%10°
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Alternative representations:

( [15??+25Dc0ﬂu3}+
136 000

3
[IGTESHTBISTTIEEGGDG-13H—1-+ECDﬂHBHccsh[BW[E]U .

{15'?'? + 250 cosh(3) +(10755.07315771680000 -7 - 3)

(-1 +2coshi3n CDSh[B ‘E]]]

[15'?'? +250 cos(-3 ) + 10742.07315771680000

(-1+2cos(-3ipn C':'S[—Bg ﬁms: .

{15?? +250 cos(-3 1 + 10745.07315771680000

(-1+2cos(-3 i) ccs[—3 I ‘Emg

(135 000 )

[135 000

(135 000

( [15??+250c0ﬂu3}+
136 000

3
IIDTSSHTSIST?IEEDDDD-13H—1-+2caﬂﬂ3ncash[31[§]n +

[15'?'? + 250 coshi3) +(10755.07315771680000 - 7 - 3)

3
(-1 +2 cosh(3) cash{S ﬁm -
[15??+25Dcum31}+1D?41D?315??158DDDD[—1+2caﬂ3:ncuq31ﬁE}]B
"

(136 000

136 000
1577 + 250 cos(3 i) + 10 745.07315771680000 (-1 + 2 cos(3 iy cos(3iV 3 ) |
136000
( [15??+25Dc0ﬂu3}+
136 000

3
[ID?SSHTBISTTIEEDDDD-13H—1-+EccﬂHBHccsh[Bwfg]n .

{15'?'? +250 cosh(3) +(10755.07315771680000 - 7 - 3)

(—1+2 cash[B}}cash[3 E}]T s

10 742.07315771680000 | -1+ 2|43

(135 000

1577 + =22 4 SETIL
sec(3 ) 5=c||[31'\"'_3:|
136000 N
10?45.0?315??16800001—1+ 2 '| 3
By fr o WS se(3 i)/
o3 i) ﬂ{gi ""?]
136 000
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Series representations:

( (1577 + 250 cosh(3) +
136 000

3
(10 755.07315771680000 — 13) (=1 + 2 cosh(3y cush[B ﬁ]]] s

{15'?'? +250 cosh(3) +(10755.07315771680000 - 7 - 3)

Y2 cash[B}}cash[B ﬁ]]T =

& = b JEokvaEt T
1577 + 250 L +10742.07315771680000 (-1 +2 L L +
o 2 k) v (2 k! e (2 kn

(135 Qoo

w_‘ gk
1577 + 250 Z +10745.07315771680000
@k

@ I @ kﬁzk
[—1+2 ? J ?

3
2‘ -"ll2515 456 000000000
(2 k) (2 k) !
k=0 k=0

( [15?? +250 cosh(3) +
136000

3
(10755.07315771680000 - 13) (-1 + 2 cosh(3) cosh(3 ﬁ]]] +

{15'?? +250 cosh(3) +(10755.07315771680000 - 7 - 3)

—1+2 cnsh[B}}cash[a ﬁnf s

(135 000

@
[15?? + 250 [fn[3} +2 Z Izk[m‘] +10742.07315771680000
k=1

[-1 +2 [ID[3}+ 2 ifzk[:a}]] [fn[3 ﬁ] - Ezfzk[B ‘E]]]Bff

k=1

o
2515456000 000000 + [15'?? +250 [L:.[S} +2 Z fzk[S}] -
k=1
=
10 745.07315771680000 [— 1+2 [ID[S} +2 szk[B}]]

k=1

[J’.;.[B ﬁ] +2 i Ioi(3 ‘E]]]B f,f 2515456 000 000 000
k=1
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( (1577 +250 cosh(3) +
136 000

3
(10755.07315771680000 — 13 (-1 + 2 cosh(3)) cash[B ﬁm +

( {15??+EEDCuﬂﬂ3}+[lD?EEﬂ?SlE??lﬁEDDDD-—?—3}
136000 ]
[—14—Ecnsh[Bncnsh{Byfgj]J =
o [3_ 4'2;-,-1+2k o [3_ ;'E,T}l+2k
1577 + 2504 2‘ ———— +10742.07315771680000:|-1+ 21 Z‘ ———
(1+2kp (1+2kp
k=0 k=0
5 [_ﬂ +3 ﬁ}1+2k 3 » [3_ ;i}1+2k
= +[1877+250¢ ) ——— 4
(1+2k0 i1+2k0
k=0 k=0

. [3 » J_n}1+2k

10745.07315771680000 -1-+212£ L -
3on i1+2k0

o (-1 3va) Y
2

/ 2515456 000 000000

i (1+2kn !

17273-1

Input:
172 =1

Result:
S0BB447

5088447

In conclusion:

1577 + 250 cosh(3) + (10 755.0731577168 — 13) (-1 + 2 cosh(3)) cosh(3 V3 } ’

136000 N

[15?? +250 cosh(3) + (10 755.0731577168 — 7 - 3) (-1 + 2 cosh(3)) cosh(3 E}T
136000

— 5.08844700000004... x 10°

172° _1 = 5088447
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Conclusions

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/d, 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.
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