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Abstract
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mathematical connections with ¢, {(2), and some Physical parameters
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From (18), we have the following equations:

2



exp(((((-P* ((1+1/4(1-x)+(3/8)"2(1-x)"2+(15/48)"2(1-x)"3)) / ((1+1/4 x+(3/8)"2
xXA2+(15/48)°2 x*3)))))))

Input:
1+—[1 x}+[ } (1 - xP +[;:} (1-x)7

exp|—m

l+;x+[§}2x2+[‘ﬁj x

Exact result:

:rl:“ﬁ-:l 1;1 +"—-:1 11E+J‘i‘r+1:|
257 ‘:'._.1_+.L 1
£ 256 64 4
Plots:

250000 |
| 200000 |
| 1 50000 [ from =6.3 to 6.3)
/| 100000 |
- 50000 |

—f =4 =P ) 2 4 f

[ 300 |
| 250
| z00|

| (x from =31.4 to 31.4)
150
/ 100 |
—_— 50 |
30 -20 -10 10 20 30
Alternate forms:

mix{x{25x-111)+211})-381)
£ Tix{25 x+36)+64 4250

m{25 % -111 «2 4211 x-381)

e 257136 2464 14256

Alternate form assuming x is real:
_':5[[-_.-3 111 “-3_1]] 1x, 38ln

1. 255 255 255
253 ‘:'._.1_+.1L 1
£ 256 64 4

Roots:

no roors exist



Properties as a real function:

Domain
IxeR:x-2.28315)

Range

lyeR:y=23.1407 or 0 < ¥ < 23.1407}
Injectivity

injective (one-to-one

K iz the set of real numbers

Series expansion at x =0:
_aElayass  1225°G817V256 5y gE75 o~HEINY26 4 (175 £ - 128) 7
£ i +

1024 ¥ 2097152 ¥
1225 38170256 (1 081 344 — 3292800 7 + 1500 625 77| x°
6442450 944 ¥

1225 —{381m)256 =

26 388279 066 624
(-2038431744 + 8248934400 r - 8067360000 r° + 1838265625 x| x* + 0(x”)

(Taylor series)

Series expansmn at x = oo
_147¢ 147 &" 1 (122 + 147 m)

B/x 1250 2
49 (¢" 7 (19826 + 53802 1 + 21 609 #2]) 1
=+0((<))

31250 x°

g
&

(Laurent series)

Derivative:

F [—;}ﬂ
3G

12257 (3x* - 6% +27x° - 24 x + 64) exp[

n|:25x3—1111'2+211x—381:|]
25 ¢ 436 %7 164 x4256

(25x° + 36 2% + 64 x + 256

Limit:
.?T[l T +—5[l—x}3}
lim exp|- & B . ab =¢" =23.1407
K- 1+£+§£+25x3
[ 256



Now, for x =2

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

we obtain:

Input:
1+1 [1-2“[3}2 (1 -2 +[£}2 (1 -2

exp|-m - -
fg 2+[3f 22+[Ef 23
4 8 48

Exact result:
1297104

Decimal approximation:
0.416436608930701235198196654161745522229716534022163598579...

0.4164366089307......

Property:

207)/104 |
e e 15 a transcendental number

Alternative representations:

ooz GomGran) | wii )
EXP| - i i

L2+ 2 +(3) 2 1+ 2 +a(3) +8(3)

[[—u[—r'] [!bg[_h[l_Hg}z_ﬁﬁ]
EXP|- = EXp

L2+ (3f 2+ (3) 7 B HEL ]

}T[1+%+[§}2[1—2}2+[£}2[1—2}3} g
exp|- X [E}z = [E}z - L
8 48




Series representations:
1-2 | 3y 152 |
r(1+ — +[§} (1 -2y *LE} (1-25°)

I RN F I

] Lial .'I k
el TR -1 f(142k)

m(1+ 2 +[§}2 (1-2) +[§}2[1-2}3j L .

k!

b1:

U e )

]—-:2-;,11.- 104

L

e (1

[ }T[1+%+[§}2[1—2}2+[£}2[1—2}3}] [ . ]—’.29411-'104
exp|- i
k=0 k!

Lo/ f o QY20 ()P

Integral representations:
1-2 |, (3} 152 )
[ }T[l i [g} (127 +[£E} i1- E}Bj]
eXp| -

-29/26 Ll V142 e
2 1512 €
l+g+[§} 22+[—} o
4 8 48

- _n[1+ L +[§}2 (1-27 +[§}2[1-2}3} .
1+ g+[§}2 22+[E}2 o
4 lg 48

_20/52 Ll 1/ 142 ar
I

m(1+ 2 +[§}2 (1- 27 +[£}2 (1-27)

12 B2 (B 7

-29/52 [ 1/{14% )t
exp| - € - :

From which:

A((exp(((((-Pi* (1+1/4(1-2)+(3/8)2(1-2)2+(15/48)"2(1-2)*3)) / (1 +1/4 *
2+(3/8)"2 * 272+(15/48Y°2 * 2°3)))))))

Input:
14 ‘—11 [1—2}+{§}2 (107 +[£}2 (1-2y7

dexp|-nm

Lo G (BT

Exact result:
4 f—-:EE':r]_-' 104



Decimal approximation:
1.665746435722804940792786616646982088918866136088654394319...

1.6657464357... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164.2696 i.e. 1.65578...

Property:

~2em)y104 .
4 7T 15 a transcendental number

Series representations:

. _;r[l - % + [3}2 T [ﬁ}z (1- 2}3} i 4{_2.;{,-253210.;_1_1*‘.,.-'f,1+2kj|
1+2 +[§}2 22+[E}2 23
4 " \g 48
w1+ 22 [3}2[1—2}2+[£}2[1—2}3} w 1 2omi04
4 exp|- 2.3 (B g :4LZ‘E]
+ 3G 2] "
{1+ 22+ (3 a-27 +(Bf a-27) B e
4EXP‘ 1+g+[§}222+[g}223 =4 =5 ﬂ
4 "\ 48 T

Integral representations:

(A(1+ 2 (3 a-27+(Bf a-27) s
4 . 4 B 48 _ 42026 V12 dr
EXp 1+§+[3}222+[E}223 ’
4 s 48
4expr ’T[l " % i [3}2 (1-27+ [5}2 L= 2}3} <y i 1},.""-. 142 dt
— =9¢F
1+2 +[§}:2 b7 +[E}2 23
4 \s 48

;r[l + % i [3}2 A e [ﬁ}z (1- 2}3} 42052 [° 1/{142)dr
1+g+[§}222+[g}223 -
4 8 48

4 exp|- 4



Thence, we have the following equations:

x/16 * exp(4*((((1/4)%(1/2) x + (3/8)"2(1/2+1/12) x*2))) / (1+1/4 x + (3/8)"2
x"2)))

Input:
1 1 332 11 13
x el x5 3+ 5)¥)
v
16 1+ x4 [3} x>
4 8
Exact result:
1“4 ({21 x° )/ 256+x/8) x
'.DJ:E x i
16 Gl
Plots:
¥
0.4 |
0.3 |
0.2 ]
[ {x from=2.3t01.8)
0.1 |
=2 _'_'___l_,_:-—-"'_'_'r.- | X
- -0.1 |
/ 0.2 |
¥
2.0 x107|
1.5%10% | ‘
1.0 109 | |
5.0 x mtjg .| ¥ from =1 to 12.1)
T - x
1 5 | 10
|]( 5.0 Lot | '
[ -10x107]

Alternate forms:
de 1/64 x (21 x432) ¥

x(9x+16)+64

461,-64x-:21x+32;l x

9x°+16x +64

4 f-:z 152 ) E4+x)2 i

9x°+16x+64



Alternate form assuming x is real:

i P
21 x=) Gad4x/2
el x )/ 644 x

lﬁ[%+f+l}

Root:

x=0

Properties as a real function:
Domain

R
Range

R | real

Bijectivity

bijective

Series expansion at x = 0:
x ¥ ¥ 67x* 995x°

S i o &
16 64 64 12288 @ 393216 %)

(Taylor series)

Series expansion at x = oo:

180224

1[“1_-'I5n4JL'-:21.1:+32][4 _ 64 1280 57344

Derivative: _ o
a(xed( S +GF G 2)7))
dx lﬁ[l+f+[§}2x2}

_ N _
O9x 8lx* 720x° 6561x* 59049 x°

o l/64+x1213432) (180 * 4 480 x° + 1312 x* + 1024 x + 2048}

8(9x* + 16 x + 64)

Definite integral:
A {x/B4{21x2)/256)
0 e el
e —— dx ~ -0.0703575...
Yo 16(1+ %42
4 &4

For x =2, we obtain:

<o

1

X

f)

K is the set of real numbers



2/16 * exp(@*((((1/4)*(1/2)*2 + (3/8)"2(1/2+1/12) 2°2))) Y/ (1+1/4 *2 + (3/8)"2
272)))

Input:
2 opfd(Geg 2+ () (5 + 5)2)
16 1+21x24+(2f x2?

4 8

Exact result:
2 PB?'I.IE‘

33

Decimal approximation:
0.6120995288169729292839009063608749100481915193480449478074 ..

0.6120995288169.....

Property:
2 (37/16
is a transcendental number

Series representations:

s TGS g 57"

(1+2 +(2f 22)16 - 33

k!
=|:|

(1+2 +(2f 22)16 33

2k

=0

exefa (22, +(2F (2 2)2%)2 |

® ]y k}2 ]3'?.-'16

EXPH[ﬁ +[§}2 [% - é}zz'”g ) [Efﬂ;. 1k_+:k 37/16

[1+§+[§}2 2%) 16 66 2516

and:
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1 +2/16 * exp(d*((1/4)*(1/2)%2 + (3/8)°2(1/2+1/12) 2°2))) )/ (((1+1/4 *2 + (3/8)"2
272)))

Input:
2 el da(f-2)7)
L 1+21.24 (222
4 8

Exact result:
2 FB?."].E

1+

33

Decimal approximation:
1.612099528816972020283909063608749100481915193480449478074. .

1.6120995288...

Property:
7 e 37/ 16

1+ is a transcendental number

33

Alternate form:

1 o
—(33+26* '®)
33

Series representations:

bl GGz, g (5077

IEREETET T

+

i exp[ﬂr[ﬁ +[§j2 [% + 1_1:_:}22”2 e z Li LR ]3?_-'16
[1+§+[§}2 22}15 33 = k1
ol P ()22 (e T
[l‘“g +[E}2 2%) 16 66  25/16
4" lg

11



We have that:

In (x) / ((10+sqrt(36-+1n(x)*2)))

Input:
logix)

10 +v 36 + log?(x)

Plots:

n.n.‘;é
-3 2 -l ;
0,05 |
010/

0,15 |

015 |
0.10 |
0,05 |
> —— =
-15 -10 -5 | 5 10 15
~0.05 ||

Alternate form:

Vg +36 log?x)+ 36

[x from =3 to 3)

(x from =18 to 18)

5 2

2 (log(x)-8) T (logix)+8) logx)-8 log(x)+8

Root:

x=1

Properties as a real function:

Domain

xeR:x =0

Range

12

logix) is the natural logarithm



lveR:-1<y<])

Injectivity
injective (one-to-one
K is the set of real numbers
Derivative:
36 .10
i[ logix) ]_ W 364102 (x)
2% 10 + v 36 + logZx) x[lagztx} +20 36 +logZ(x) + 135}

Limit:
, logix)
lim g =1

10+ 36 + logZ )

where for x =2, we obtain:
In (2) / ((10+sqrt(36+In(2)*2)))

Input:
logi2)

10+ 36 +log?(2)

log(x) is the natural logarithm

Decimal approximation:
0.043213920431325497378424857306636332317331255774345672994

0.04321392043.....

Alternative representations:

logi2) log.(2)
10+ 36 +log?2) 10 ++/36 +1log2(2)
log(2) logia) log, (2)

104y 36 +log22) 10+ 36 + (logia) log, (2)?

13



log(2) 2 coth™(3)

10+ 36 +log2(2) 10+ 36 +(2 coth ' 3)f

Series representations:

—1f oaf

log(2) 2im [a—li‘i_ﬂj +log(x) - 57, =

10 +4 36 +log?(2) 10 + \/36 +[2! Hlalg;:Z—x}lJ + logix) - Z::u 1 -1 2 ]2
T -

k
forx <0

log(2)

10+ 36 +log?(2)

l%ﬂi&jw lﬂg[i‘] +lﬂg[z|:|}+[

1—1!"':»:2—303’(35"':

Eugn:Z—zD:lJ
2m k

IUE[ZD} g Ef:l

10 + 11/35 +[1Dg[zn}+ [@J [1ﬂg[i] +1°g[z'3']'] _Z:;l Hm%zawr

logi2)

10 +v 36 + log?(2)

[ 1
n—aLg{_—]—algizD:l (=11 2=z K 2K
I ! _ o 0! %p
Eur[ b +logizg) A .

™ n—alg{%]—alngn;l

2m k

O
36 +[2ur +logi(zg) - Z:’_l m]z

Integral representations:

log(2) B 1 fz } -
a t
10+ 36 +log?(2) 21 !
10+ /36 +(f7? 7 atf

log(2)

10+ 36 +log2(2)
i J‘INH’ r[—5}2 Il +s) . !
- e o1
—i sy ril-s)

20 7 +\/ 144 72 - [J"’.“** Fies)? F(l4s) .:fs]z

=l oty [M1-s)

From which:
14



1+1/(((/(((In (2) 1/((10+sqrt(36+In(2) " 2)))) 1/7)))

Input:
1+

1

[ 1ogiz -
- ogE(d]

\ 10+ 36+1052(2)

logix) is the natural logarithm

Exact result:
| log(2)

‘j 10 +v 36 + log?(2)

1+

Decimal approximation:
1.638394439240531095111690161363660706530772593802614154266. ..

1.638394439... = {(2) = 1.644934...

Alternative representations:

1 L 1 !
+ =1+
1 1
————
[ log(2) — log2)
"I?|I 104 36410s2(2) ' 2
N FIR 10+, | 36+Hog(2)
1 ! 1 !
+ =1+
1 1
——
[ logiz) 2 cath ™l (3)
| 20
Y 10+ 36+0g7(2) 1|:|+,||||' 3642 coth 1 (332
1 1
1+ =14+
1
" O T S I
| logi2) [ Lip (-1}
q 104+ 26 4log2(2) V1044 364-Lip (-1

15



Series representations:

ol =1 (%)p;
;/1[]+1."3I5+1032[2} —z;;‘;u[ H!C]E‘E;ﬂ—{M

?:T'HJ

S =147

1
1

| — lox(2) {/10 +v 36 +log?(2)
ﬂ 104 36+10g2(2)

1+

. 1)*
for |o and pig=1andp;,
1 +k)|10 + v 36 +log*(2) |
|||_| y 3t t log=i2 |_ | ! )
: andke Zandk =0
. 1
+ - =
— logidy

q 104+ 364102 (2)
i [k
Fim —argl ) fizn -1 ke A Pk
7 100V stogi 427wl ’IZELG[ A ]E*sﬂ——U.—

k 4 =147 3
7 {/m +4 36 +log?(2)

for ‘ - —andpig=1andp;,
(1+k)|10 + v 36 + log?(2) |
| 10 + 4 36 4 |..‘-._T_":j. |_ 1 k+m+imye, p
L -andkeZandk =10
) 1
+ 1 =

lowg(2)

? 104+ 26 +log2(2)
_ 1 (2 K
Emlsugiz x:IJ +logoo - 33, ¢ 1 (2-xf x

l + 2m k fl T X [

10 +\/35 +[2”[%TJ+1GE{X}_Z:LI Mlz

16



Integral representations:

1 1 21
1+ =1+ J —dt
1 A | T 1t
[ low (2 ‘\ 10 + \( 35 + [le F ﬁ“’jz
{I 104+ 364102 (2)

1 1
- ; =

[ lopg(2)

] R
N 10+ 36 +Hog=(2)

v g j i sa4y Ti=s)® [{L+s)
1|‘ll_;r|' +1|‘ll_;r|' — a J‘_“:H-] ¢JS
-+ [{l-s)

A 20ms (12472 [ 24 Ti=s? Tles) !S]E
\1; L) : J-J'u.l-l-]f Il -s} ‘ )

T
Vi

We have:

In F(x) In F(1 — x) = n° = 9.8696044010893586 188344

From the sum of the above results:
(0.04321392043+0.6120995288169+0.4164366089307+9.869604401089358618834
4)

Input interpretation:

0.04321392043 + 0.6120995288169 +
0.4164366089307 + 9.8696044010893586188344

Result:

10.9413544592669586188344
10.9413544592669586188344

From which:
(0.043213920+0.612099528+0.416436608+9.869604401)"1/5

Input interpretation:
Y 0.043213920 + 0.612099528 + 0.416436608 + 9.869604401

17



Result:

1.613668114336964199325764330840498200924370396883780577812

1.613668114336...

We have that:
In(x) - In(1-x) = Pi"2

Input:
log(x) - log(1 - x) = n°

Plot:

!I"l -

ra
ra

10

Alternate form assuming x is real:

log(l - x)+x° = log(x)

Alternate form:
_2tanh Y{1-2x) =n°

Alternate form assuming x is positive:
1

lﬂg[— - ].J+}1"'2 =0
X

18

log(x) is the natural logarithm

log(x) =log(l = x)

]

1 : ‘ : :
tanh ™ {x) is the inverse hyperbolic tangent function



Solution:

2
<

X = TE
1+¢

Solution:

0.99995
Thence:

[n(0.99995) - In(1-0.99995)

Input:
log(0.99995) - log(1 - 0.99945)

log(x) is the natural logarithm

Result:
0.00344 ...

9.90344...

Alternative representations:

D.QQQQSJ

log(0.99995) — log(1 - 0. 5:1[
o0g(0.99995) - log( 99995) = log TS

log(0.99995) - log(1 - 0.99995) = -log,(0.00005) + log,(0.99995)
log(0.99995) - log(1 - 0.99995) = -log(a) log,(0.00005) + log(a) log,(0.99995)
Series representations:

(-1 ((-0.99995)* - (-0.00005)"
k

log(0.99995) - logi1 - 0.99995) = L
k=1

19



argi0.00005 - x arg(0.99905 — x)
log(0.99995) — log(1 - 0.99995) —21}1’{ g : }J . zml g -
ki ki

(-1)* ((0.00005 - x* - (0.99995 - x| x*

k=1

+

(0.00005 - 1
log(0.99995) - log(1 - 0.99995) = -| & z”}J 1ag[ ]+

by

2
arg(0.99995 - z;) 1 arg(0.00005 - =)
{ chg(—}— { Jlng[z.;.H
2w 2 2
{arg[D.QQQQS —ZD}J i (-1 ((0.00005 - z0)* —(0.99995 - z0)" ) 25"
2 E DH;,:_I i
Integral representation:
0000057 1 1
log(0.99995) — log(1 - 0.99995) = J [—E + WJ‘”
1 .

Indeed:
sqrt[In(0.99995) - In(1-0.99995)]

Input:
v log(0.99995) — log(1 — 0.99995)

logix is the natural logarithm

Result:
3.14697...

3.14697... ==
All 2nd roots of 9.90344:
3.14697 ¢° = 3.1470 (real, principal root)

3.14697 &' " = —3.1470 (real root)

Alternative representations:

| [ 10.99995
v log(0.99995) - log(1 - 0.99995) = \‘ 1"5[.3 acnzms]

20



V 1og(0.99995) - log(1 - 0.99995) =/ ~log,(0.00005) + log,(0.99995)

\ 10g(0.99995) - log(1 - 0.99995) = +/ —log(a) log,(0.00005) + log(a) log,(0.99995)

Series representations:

(-1 ((-0.99995)" - (-0.00005)")

\ia k

\ 10g(0.99995) — log(1 - 0.99995) =

et

\ 10g(0.99995) — log(1 - 0.99995) =
1

\ ~1 - log(0.00005) + log(0.99995) 2‘[ 2 ][— 1 - 1og(0.00005) + log(0.99995))
k=0

ke

\ 10g(0.99995) - log(1 - 0.99995) = v/ -1 - log(0.00005) + log(0.99995)

@ (-1)* (-1 - log(0.00005) + log(0.99995)™* (-},

k!
k=01

Integral representation:

000005, 1 1
(_ t J

|
logi(0. 5) - log(1 - 0. B == J ——— L
y 10g(0.99995) - log(1 - 0.99995) "ql T 10998, +t

1

We have that:

(4x)/(1+x)"2 = sqrt(x"2)

Input:
4 x =-\1,"x2
(1 +x7

Alternate form assuming x is real:

|z is the absolute value of =

Alternate form assuming x>0:
4 x

x+ 172

21



Real solutions:

x=0
x=1
x=1

For x = 1, we obtain:

(4x)/(1+x)"2 = sqrt(x2)

Input:
2 i
1+172
Result:
True
Left hand side:
4
(1+1)° B
Right hand side:
i
We have that:

1/2160(((In x)/(8+4(In x)*2)))"S

Input:
1 [ logix) ]5
2160 '8 + 4 log*(x)

Result:
log® (x)

2160 (4 log?(x) + 8)°

22

logix is the natural logarithm



Plots:
2. 21079 |
11073 |
T A & from =3 to 3)
--|.~;|n'ﬂ';lN

_2. %1079

q |
|

v

q |

2. %1079

.') {x from =18 to 18)

11079

Alternate forms:
log” (x)

2211840 {log?(x) + 2)°

logix) logix) logix)

+
2211840 (log?(x) +2)° 552960 (logZ(x) + 2)* 552 960 (log?(x) + 2)°

Root:

x=1

Properties as a real function:

Domain
ixeR: x>0} (all positive real numbers
Range
1 1
lyeR: - ¥

=y = ]
28311552042 2831155202

Series expansion at x = 0:

1 3
og-ix) +f][x2}
2211840 (log?(x) + 2)° '

(generalized Puiseux series)

23
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Series expansion at x = co:

log®(x) D[( 1}2]
+o|[=
2211840 (log*(x) + 2)° x

(generalized Puiseux series)

Derivative:

lozix) 3
d [S+4'|ng"?-:xil] log®(x) [lngz[x}— 2)

dx| 2160 | 442368 x(log?(x) + 2)°

Indefinite integral:

[ ID-;j.x:: ]5
B+4 log=(x) . 1 4, R ivzZ i
f—zlﬁﬂ dx = P [ i(35vV2 +-26i)e Ei(logix) - \'"E}+

i(35V2 +26i)e” V7 Eiflogx)+i V2 )+

4x(131o g'-"":xJ—ZE 1u:-g'5-:x:l+34 1-:-3511'3—3 16l g4 (x+12 1:-33~:x]—488 1-:-g2-:x:l—8 logix-272) ]

l:]ng'?-:xfl+2:|4
constant

(azsuming a complex-valued logarithm)

Global maximum:

[ lomix) ]5
B4 log? (x) } 1 vz

— T arf X = ¢
2160 283115520 V2

max{

Global minimum:

[ logix) ]5
S+4]n:\g'?-:x;l

2160

1nin{ ar x=e¢

2831155202

24
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Elix) is the exponential integral Ei



Limit:

. log”(x)
lim =
xx 2160 (8 +4 log?(x)f°

Definite integrals:

integral 0" (log™5(x))/(2160 (8 + 4 log"2(x))"5) dx =

3.517965865603918583... x10*"°"

1 1 5
J el L dx =~ -8.93936x 10710 .
0 2160 (8 + 4 log?(x))°

Alternative representations:

[ logix) ]5 [ logeix) ]5
8+41-:-g'?-:x] S+41n:ug§-;x]

2160 - 2160

[ Tomix) ‘]5 [ logia) lo ggix) ‘]5
844 ]u:ug'?-:x] B+ (logia)lo gn-':I:I:IE

2160 = 2160

[ ]':'E':I:' ]5 [_ Li]‘il—.\':' ]5
8+4log (x) B+4 (~Lip (1-x))?

2160 = 2160

Series representations:

2160 29211 840 [2 H [Zi‘:l Hhk;lmk]zls
(exn ' = CFClex* Y
B+ log=ix) 5 — —— II.I

N e R
221184D[2+logz[—1+x}—210g[—1+x}2‘¥ .
k

Li o A ]Z]S
k
=1

for |-1

25



[ logix) ]5 [Em Res _-:—1+x]'5F-:—s;|2F-:1+5;|]5
8+4logix) L e r{1-s)

ol |

2160 A [2 g {Z.M_l R 1—1+x]‘5nr::j:3 r¢1+sJ]2]5

Integral representations:

logix) }° it \5
[Smoln;-:x:l] _ [ 11 rl dt}
2160 2211840 (2 + ([ L at)’)
[ logix ]5 i [J'J'uu+y {=14x)" s} [{14s) JS]S
f+4logiv)) B —i o4y [{1-s)
2160 69120 [8 ﬂ_z 6 [_JI_J‘T:;}-T ':—1+r]—5rl:r::j;2 T{1+s) JS]Z}S

W and [arg |

We note that from:
integral 0" (log"5(x))/(2160 (8 + 4 log"2(x))"5) dx =

3.517965865603918583... x10°""

we obtain:
[In(3.517965865603918583 x10727919)]*1/23

Input interpretation:

i
E,i{ log{3.517965865603918583 1077 °'°)

logix is the natural logarithm

Result:
1.618262131818908955520447...

1.618262131...
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For x =2, we obtain:

1/2160(((In 2)/(8+4(In 2)*2)*5

Input:
1 [ log(2) ]5
2160 '8 +41og?(2)

logixy is the natural logarithm

Exact result:
log®(2)

2160 (8 + 4 log?(2)f

Decimal approximation:
7.7040407871603987256963481272524300872643243728415654... x 10717

7.70404078716...%107"°

Property:
log®(2)

2160 (8 + 4 logZ(2)° is a transcendental number
+4log®(2)

Alternate forms:
log®(2)

2211840 (2 + log?(2))

log(2) log(2) logi2)
e +
552960 (2 +log?(2))® 552960(2+log?2)* 2211840(2 +log?(2)f

Alternative representations:

_log) | [_EﬁaEL_]E
[S+4'In:-g'?-:2]] _ E+4]ngg.:2]
2160 - 2160

2cu:-ﬂ1'1-:3] ]5

logi2) 3 [
g4+42 coth™ -:EZI]E

sealog2))
2160 2160

[ logi2) ‘]5 [ logia) loggi2) ]5
844 ]u:ug'?-:z;l 844 logiailo gu-:z_uz

2160 2160
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Series representations:

logi2) 3
[smug?;z;] 5 {arg[E—x}J logx) i[—l}JFC (2 —x)ff x7* 5};
— = |2n|——— |- +1
2160 2 = = k /
argi2 — x) |2 argi2 —x
2211340[-21+4mﬂg—}J +4n{g—}J10g[x}—
Fig
Ty e Ay o I
log“ix) -4 { J 2ilogix
I gz ) il e kz_‘l i + £ 1 logix)
i[—l}k[E—x}kx‘k i[—lf‘[z—x}“x* i ;
) or X i
k ! k
k=1 =1
[ logi2) ]5
s+alogi2))
2160 ] :
1
;r—arg[— — argisg) a k k _—k
-1y (2 —2q)* =
2 z”h ~ilog(@o) +i ). } - il ff 2211840
=i
n—arg[—lJ - arg(zg) i ;r—arg[—l] - arg(zy)
—2i+din” . +4dn A log(zg) -
2 2
n-arg ) -argo) | o 1k o gk ook
zlcgz[zu}—*‘-l-fr = LU
2 k
k=1
5
Ly | T IR S A
Ezlﬂg[zn}k;; P —i g{ P
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[ logi2) ]5

s+alogi2))
2160 :
{arg[z—z.;.}Jl (1] log(z0) {arg[z—z.:.}Jl - i[—lrk [2—2.;.}"‘2.5“ !
—— |log| — |+ logizg) + | ———— | logizn ) - /
2 J B el 2 e i k /
[2211840
arg(d —zg) |2 1 arg(d — 1 arg(d — zg) |2
[zqg—wj og7(2 2 ZEEZ22 1] L ogia 2| 2L
2r Zq 2

(2 -~ z) (2 - 7g)
103[ JIUE[EDHIDZZIZDHE{MEE—EDMgz[zDHlﬂl’g ZDJ

Zq T 2
argi2 - i L A [y s B
lngz[z.;.}—E{g—mJlng(—Jl ctle L
E.FT Zﬂ k-1 k
-1 (2 — 2o 25~ arg(2 —zn)
Elag[z.:.}L i —2{ 5 c Jlog[z.;.}
= k T

il 1} (2 — z.;.} z.;, el [—1}k [E—an' zﬁk
) +| X
= k

=1

]

Integral representations:

3 s ,
v B U
2160 2211840 (2 +([2 L at)y
5 et T 5
e ) I L = e M
2160 - |

69120 [8;1-2 it [J"Joaﬂ [{-s)2 [{14s) JS]Z]S

—-iw@+y  [[1-s)

We know the following Ramanujan expression, for to obtain a highly precise value of

¢:

(((A/CCC/32(-1+sqrt(5))"5+5*(e((-sqrt(5)*P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

I 1

= 5
5| 1 5 |:_"' -] -'TII 1.6382 898 7TRTO956A5 67723945882 7012056245 798314722584
‘q —2[—1+ '«'5} +5¢ T+ 7420
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(((A/CC/32(-1+sqrt(5))"5+5*(e((-sqrt(5) *P1))*5)))~(-
1.6382898797095665677239458827012056245798314722584 x 10°-7429)))"1/5

If we put 1/(3.517965865603918583 x10727919) =

1
3.517965865603918583 - 10%7°1°
2.84255174212252630250052776172210433035046663621808... « 1072720

2.84255174212252630250952776172210433035046663621808 x 1027

we obtain:

((((LA((1/32(-1+sqrt(5)) 5+5%(e (-
sqrt(5)*Pi))\5)))+(2.842551742122526302509527761722104330350466636218 x
10°-27920)))"1/5

Input interpretation:

1

| = 5
5: 1 "d'l'_ 3 ':_"l 3 -'Tll 2.842551742122526302509527761722104330350466636218
‘1h =y (-1+V5) +5e Tl 27920

Result:
1.618033988740894848204586834365638117720309179805762862135. ..

1.6180339887...

Possible closed forms:
¢ = 1.618033988740804848204586834365638117720309179805762852 135

0 +1=1.618033988740804848204586834365638117720309179805762862135

1 :
— = 1.618033088749804848204586834365638117720309179805762862135

i

# iz the golden ratio

& iz the golden ratio conjugate
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Now, from the previous expression, we have also that:
1/(((1/2160(((In 2)/(8+4(In 2)"2)))"5)))

Input:
1

1 [ logi2) ]5

2160 | 844 1022(2)

Exact result:
2160 (8 + 4 log?(2))°

log®(2)

Decimal approximation:

log(x) is the natural logarithm

1.29802012687498499165474891825220098452827945006291940. .. x 107

1.29802012687...%10°

Property:
2160 (8 + 4 log?(2))° |
— |5 a transcendental number
log?(2)

Alternate forms:
2211840 (2 + log?(2)f°

log”(2)
FO778 B8R0 ‘ 1760947 200
—— +2211840 log” 2y + ———
log”(2) log?i2)
176947 200
———— +BB473600logi2)

22118400 log”(2)
R logi2)

Alternative representations:

1 1
[ log(2) ]5 [ _log F
B+ log=(2) ) 844 log2(2)
2160 i
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1 1

[_ai__'ﬂ‘ﬂ‘ ]5 [ 2 coth~! (3) ]5

o) (gafzcoml @)
2160 2160
1 1

[ o (2] ]5 [ Lip =1} ]5
844 log2(2) 844 (-Lip (-1}
2160 2160

Series representations:

1
[ los(2) ]5 <
B+4 log2(2)
2160
arg(2 — x) 2 arg(2 - x
[221134(:' —2+4;r2{g—}J —41n{g—}chg[x}—lagz[x}+4
T
Frg[? —x}J i -1 (2 - x7*
T E}T k +
k=1
4 i[—l}ktz—x}kx“‘ i[—l}k[E—x}"‘x‘k g /
Dg(x - -
& k k /
k=1 =1
5
arg(2 — x) ST s
L2 {—J—ln (xX) + for x
[ il 800+ ), k
k=1
1
[ log(2) ]5 b
B44 log2(2)
2160 ;
n—arg[i]—arg[zﬂ} ;r—arg[i]—arg[z,;,}
2211840 |-2 + 4 x* 0 —dir i log(zo) -
2 2
n-arg( ) -argE0) | o 1k g f o
lcgz[zu}+41}r = LS
2 k
k=1
5
2 log(z }i{—l}k (2 —zp ) £5° i E1F (T -z 25 /
Zis k k /
k=1 -1
—ar [—IJ—ar (% i
SO B T 0} i [z}+i[_1}k[2_z°}kzak
B e k

k=1
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1

[ o 2) ]5
B44 log2(2) |
2160
argi2 —zn) |2 1 argi2 - s 1
2211840 zﬂg—”}J lngz(—]+2{E—D}Jlng[—Jlng[zDH
2 2r Zn
argi2 -z
2 EE—D} lcg[ Jlog[z.;.}+10g2[z.;.}+
L m J
argi2 - argi2 - g
g | B B log”(zo) + g—u}J log” (o) -
L 2m ] Efr
arg(2 — g 132 1 (2 —z) =5
9 B ol lﬂg[_Jl } n} o
L E.FT E ZD k— k
(1% (2 -z z5* argi2 — zq)
Elug[zn}z } B —2{ 4 DJlug[z.;.}
k T

k=1

5
LA zm z" : i[—lﬂ‘ (2 - zo)* zg* /
k !

1 =1

k=
ar [E Zn) arg(2 — g ® 12—z kz""
{ 3 c Jlng( ]+10g[zu}+lg—mJlug[zn}—l } Ll
2 w k

Integral representations:

1 2211840(2+(f2 atff
[S+=I1D|;:2':2:I]5 Ulz El dt}S
2160

B9 120 [8 e [J"J'_Nﬂr Tf=si [{1+s) JS]Z]E

1 - @+F  [{1-s) .
= II! 1l
[ o 21 ]5 [Jmﬂr [{-s)® [{14s) i_“]5
B44 log? (2) —io+y  [{1-s)
2160

From which, performing the In and putting 34 as numerator, we obtain:
34/ In(((1/(((1/2160(((In 2)/(8+4(In 2)"2)))*5))))))

Input:
34

1

1 [ log{2) J5
2160 |g1q jne?(2)

log

logix is the natural logarithm
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Exact result:
34

2160 (8+4 log?(2))°
log| —————

1055-:2:'

Decimal approximation:
1.620273937946508825618602494169893250837918702809029179647....

1.62027393794...

Alternate forms:
34

5log(8 + 4 log*(2)] + log(2160) - 5 log(log(2))

34
5log(2 + log?(2)) + 14 log(2) + 3 log(3) + log(5) - 5 log(log(2))

34
51log(2 + log?(2)) + logi2211 840) - 5 logilogi2))

Alternative representations:

34 34
1 1
log [ e ]5 log, [ o ]5
B+4 logZ(2)) B+4 log(2) )
2160 2160
34 34
1 1
log T logia) log, T1]5
[s+4 |.:|-3<2_1J [3+4 log? (2]
2160 2160
34 34
]Dg I.:u-r-'l'?;! ]5 Lil L= Il:i-ggl'h ]5
[3+4 log2 (2 [S+4 log2(2) )
2160 2160

34



Series representations:

34 34
1 _ 1
log og2) P 12160fﬂ+4|-:53q2;]5
S
[s+4|n.r2¢2_1] lis [ 1 EIEDI:SH]DgEn:Zst] Zﬂ, log5(2)
— + B . P o e L e —
2160 g 1n55-:2] k=1 k
34
log| —— 1
£ [ o2 ]5
844 lng (2)
2160
34
2160 (8+4 log2 (2)) 'y 2160 (844 log2 (2))
- e - n:—l;lkx —p ————————
9 log™(2) | - log™ (2)
og(x —Z
i3 2 & LR k=1 k
1]
34
log| ———
£ [ o 2) J5
B44 log2(2)
2160
34
2160 (844 ol (2))°
1 | —————- ~k
n—alg‘{_—]—mg-:zl:,:l | - {-1) [ e g2y | o
2ir | —2L— | + log(s —25 -
2 FiZn) i T

Integral representations:

34 34
2160 (8+4 log? (2))°
3
n los= (20 1
1 g 1
g h ; dt
[ log(2) ]
B+4 log(2)
2160
34 B8im
= 1]
5 2160 (8+4 log2(2))° |5
-5y T{14s) |1+ ———————————
1 i sty I|:|55|:2;|
1Dg PTG J—d’m+ ds
[ e 2) ] ¥ [1-s)
B+ log2(2)
2160

35
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Now, from the various obtained results, we have the following expression:

34/In((((1/(7.70404078716%107-10)
+0.04321392043+0.6120995288169+0.4164366089307+9.869604401089))))-2/103

Input interpretation:

1
34 / 1ag[ +0.04321392043 +
/ 7.70404078716 - 1071°

2
0.6120995288169 + 0.4164366089307 + 9.8595[344[)1089] = E

logixy is the natural logarithm

Result:
1.618273937205644740601874443206720620003271662139453806305. .

1.6182739372956....

From the same above expression, we have also:
(((L/(((172160(((In 2)/(8+4(In 2)"2))"5)))))(1/e)-233-144*2-2

Input:

1

< ! [ logi2) ]5
\ 2160 | g44log?(2)

-233-144.2-132

logix is the natural logarithm

Exact result:
y 2160 log™/*(2)(8 + 4 log®(2)*'* - 523

Decimal approximation:
1720.106263622115568932970520538426888030162016401381284425 .

1729.106263622...

Alternate forms:

el 8 ale
zma[ 1 15] _523
X logrz) T B
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. 2 + log?(2) P'*
47 135 [;rz}] _523

log(2)

log*'“(2)(V 2160 (8 +41log’(2))"" -523 log” “(2))

Alternative representations:

1 1
_— -233-144-2-2=-523+ | ——
[ log(2) ]5 loge(2) P
1"1 844 log?(2) f |8+ logdiz)
2160 \ 20
1 1
—_— -233-1442-2=-523+
[_.,5_?_!-:'"2 ]5 aeothi~lzy P
1"1 B4 g (2) e | 844 (2 coth™1 7))
2160 \ 2160
1 1
— -233-144 2-2=-523+
[ lone(2) ]5 [_ Lip (-1} ]5
-{'1 8+4 log2(2) |\ B+ i-Lip -2
2160 \ 2160

Series representations:

-233-144-2-2 =

[ loz (2 ]5
44 o2 (2)
2160

argi2 —x ® 12 —x)f x* e
8+4[21}T{E—}J+IUE[I}—L } } -
2

k
k=1 .
argi2 - x @ C1f 2 oxf xRV

523[21H{E—}J+10g[1‘}—z :
T k
k=1
=31
arg(2 - x) L G T e Bl
2 {—J+ln (%) - for x < 0
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-233-144-2-2=

[ o2 ]5
8+4 log(2)
2160

(2 - 1
8 +4[1ng[z.;.}+ {a—rgz ZD}J [1ng[—]+ lng[z.;.}]—
FiB

Zn
i [_1}k [2 _zn}k Zak ]Z]Ell't'
k=1 k :
arg(2 - g 1 LB R PR, e
523 lcg[zn}_l_lg—D}J [lcg(_J+10g[zu}]_ Z ¥ ol &
2 4y e ke
arg(2 — g 1 e [—lk[E—z kz_k ~ale
1GEIZD}+{E—D}J(10g(—]+19g[z.;.}}—Z A )
2 Ffy) k
k=1
—— -233-144-.2-2 =
[ I 2 ]5
B44 low(2)
2160
n—arg[i]—arg[zﬂ} L ok e
L]
£ = (-17 (2 -zn)" 25
y 2160 [8+4|2 logizny -
+ rw Eﬂ_ + g |:|} Z k
k=1
n—arg[i]—arg[zn} E [_1}k [E_ZD}J.; Zn_k hd
523|2 logizg) -
in == +logizo) - ' 2
k=1
—ar [—1]—ar (% e
. T gl = Elzp) — i —1F (2 - 2o 25k
[ + —
25 glzo i

k=1

Integral representations:

-233-144 2-2=

[ los(2) ]5
844 log(2)
2160

([P 5e (peanl [ ) " ¥ (a5 ] ')

38



[|—71]5 -233-144 2-2=
1 l:l“'u"._

e (s441062(2) )

\ e

iosy [(-sP [(L+5) Y€ ety T(-8P T(L+3s) Ve
-!j e e A -523 —1[ ——ds| +
=i ga4p I(l-s) Ji oy ril-s)

[ [isosr e [ll4s) 5]2 e

=1 sa+y ['.; ]__53

2°'¢ 135 »°'¢ |8 - 2 for 1

and again:

(((L/(((1/2160(((In 2)/(8+4(In 2)*2))"5)))))"1/4-55

Input:

1

' [ log(2) ]5
\1 2180 | 844 1l0g2(2)

-55

log(x) is the natural logarithm

Exact result:
2. 394 V5 (8 +4log?2)"*
log®#(2)

Decimal approximation:
134.8105539550056929248112219716756776208226193057392542243 ...

134.81055395.....

Alternate forms:

: 5/4
2 33-"‘2‘,@( +lng[ll5}J ~55

8
log(2)

8v2 334 V5 (2+log22)P'
log®*(2)

8V2 394 V5 (2+1og? @' ~55log™*(2)
log™#(2)
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Alternative representations:

1

2160

1

B4d log2i2)
2160

e

1

B4 lng? (2)
2160

e

[ logi2) ]5
\1 844 log2i2)

-55 = -55+

-55=-55+

-55 =-55+

Series representations:

1

B4 logl(2) )
2160

BB+ [2 2ot 13

(2 - 1 L
E.FT ) =1

o

)

k=1

e

1

[ loge(2) ]5

844 log2(2)

2160

=

1

2thlgm |
8+4 (2 coth ™1 {32
2160

sy

1

[ Liy (1)
8-+4 {-Lip (-1)2
2160

5

(2-2n) 1
B +4[10g[z.;.}+ {MJ (lng(—JHcg[z.;.}]—
2 Efy)

-1 @-2F g T,
k /

k Kk
—Za) Zp

ke

40
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1

—— G55 =
[ log(2) ]5
B+4 log(2)
2160
arg(2 - x o L1 2 - xR P ;
[_55 PG I R L8y2 35
k=1
arg(d — x) 2 arg(2 —x
2—4}1’2{E—}J +4ur{g—}J10g[x}+lng’2[x}—4z';r
T T
{arg[E —x}J i (-1 (2 - x7*
2 ke
k=1 ;
oI ' S Y O | EET e /
Elng[x}z P + Z k /
k=1 -1
S5/4
arg(2 —x) B [ R o e
[EUT{TJ+IDE[I}—E k for x
k=1
—  -E55 =
[ I 23 ]5
844 log2i2)
2160
m arg[ - ] argizg) I bk e
_ EEN . -
i - (-1 (2 —za)* =
-85 |2 +logizg) - +8
wh 2 s Z k
k=1
n—arg[i]—arg[z,;.} i n—arg{i}—arg[z,;,}
f:{{g 2 P = +4im 2

2

T arg[i] - argi(zg)

2m

L 1 D o

1Dg2[z|:|}—41}1'

2% -

2m

k=1
5/4

LI N B o R .0 ) R /

EIGg[zD}Z 3 + Z P /
k:l :1

n—arg[—l]—arg[z.;.} o (11 (2 — o) 2ok 3
) =3 — Ju]
2 + logizg) -
im 9 2iZn) é K

41

2 3%

logizo) +



Integral representations:

logl2) P —98 = 31 1 5/4
ﬂ [8+4 |-:.gzm] U _ Jt}
2160

ss([*Laef" 167 5 g 2s([* L]
82 35 ([ pae] g2+ ([ ae)

\
1 a [ ey T(=5P [(L +5) s
-  _55_ -55;?-"‘] e Bt At okl g 15 (. 3 BV S B )
" [ |l:l"'=§2] ]5 [-‘I\}-“H’ r[l—j} ]Z
|

H B+4 log2(2)
2160

a |
iy [(=sP T(l+s5)  Y* 3 [ ity T(=5)* (L +5)
—zj ———— ds 4 B - j —ds| +
—i ca+y ril-s) ‘Iq i ril-s)

=i sty

, i O e g e
R O Y kS

—i 4y Il - sy
i sady r[—.S]I"E I(l+s ooty [(—8 E [(1+s
[t fen B Jo s (eoneiden  F),
o= pady r[l—s} "1 —i a4y r[l_j} 'I|II

o [ ity T{—5P T(l+5s
ol JMH—}JS for -1 0
—i Y ril-s)

Iia) s the gamma function

(((1/(((1/2160(((In 2)/(8+4(In 2)*2)))*5))))))*1/4-34-21-8-golden ratio

Input:

i 1
4 logi2) 3
1\ 21&:1 [smlngztzml

v O

logix is the natural logarithm

# iz the golden ratio

42



Exact result:
2. 34 V5 (8 +41og?(2)"*
log™*2)

- —63+

Decimal approximation:
125.1925199662557980766066351373100395031023101259334913621...

125.192519....

Alternate forms:

—g—63+2x 3% %‘E(

g | 2 5/4
ogil }J
log(2) +1o8

8V2 34 V5 (2+log?2)"*
+ I
log™*(2)

- — 063

127 V5 2 3¥4V5 (8+4log22)*
-—— - — 4
2 2 log™4(2)

Alternative representations:

1 1
—————— -34-21-B-¢=-63-¢p+ | ———
loi2) P

1 [ (2] ] log,(2) r
.‘1 844 log?(2) | ] [S+4 log2(2) |
2160 “i 2160
1 1
—  egAe 9] el e BTy
: [ lo(2) ]5 2eothl
\ B+4 log? (2) ) 4 | B+4(2coth 3P
2160 “'! 2160
1 1
— gl o B By
[ log(2) ]5 [_ Lip(-1)
;: B+4 logli2) ) 4, 8+4 (-Liy (-1))°
2160 *"l 2160
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Series representations:

1

e 3A VW ge
[ lowi2) ]5
B4 logl(2) )

2160

; 2 - 1
B3 —p+ [2 gt 1,'4 5 [E +4 [lng[z.:.}+ {WJ (k:g(— ] + logizg }J -
T

q
& U @-zk st T
Z % /
k=1

arg(2 - zp) 1 & (-1 @2 -z Zﬁk i
logizg) + I—J (lng[— ] - lng[z.;.}J - Z
2 ) k
k=1
1
S N, . e 1
[ Lo 2) ]5
B+4 log?(2) )
2160
5/4
arg(2 - x) A Qi |
|[127]2 {—J+lo (x) - +
k=1
arg(2 - x) =1 ) |
o P T :
J_[ im 7 + logx) 2‘ %
k=1
. argid —x) 2 arg(2 - x)
1642 394 s 2-4NE{E—}J +4;ﬂ—g Jlag[x}+
i
argid ) (2 1Y D ) e
logz[x}—‘tur{ £ JZ } ; -
¥ ougn g
B ol [ e @bt FIC)
21
og(x) »’ . 5% % /
k=1 =1
5/4
arg(2 - x) @ @ty :
[E[EIF{TJ+IDE[I}—£ i forx <0
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1

—— -34-21-8-¢=
[ log(2) ]5
B4 log(2) |
2160
5/
n—arg[i]—arg[zu} @ [—l}k [E_ZD}kzak |
-||127]2 1 =%
ir e + 10g(=n) 2‘ 2
k=1
n—arg[i] —argizg) @ 1y (2 —zo) zak oA
5 |2 log(zg) — ¥
e
k=1
1642 34 Y5
1 2 1
- arg[ —] - argiza) T arg[ —] - argizg)
2-45° . +&im = logizg) +
2 2
n-arg(L)-arg@) | o (1t g gof gt
lc:gz[z.;.}—4”r e kzi E i
P
L s = R LR RN /
210g[z.:.}2 P +[k2 X /
k=1 =1
N-arg[i] —argizg) o 1}.!: (2 _ZU}J-': zak ke
2|28 +logizg) - Z
2r e k
Integral representations:
1 1
ﬁ —34—21—8—¢=—ﬁ
_log(3) 21 |
[8+4 Icugz-:E:l] 2 Ul [ '“}
2160

12?U _"’”JH“FU —d’t] _32 233-"‘4%;1]&”112%&]2_
16y 2 3¥* Y5 Ulz% .:rt]z ;tq/ 2+ = dt]z
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1

S S, v | B
[ log(2) ]5
B4 o2 (2)

2160

- 2 . 3
~||127 % [jlmﬂr[_ﬂ—m ‘;{5]2 +\;E it [jlmﬂr[_”—r[lm' d.s]z +

oL r(l-s) —i sy Il-s)

N "y r[—.‘_i 2 r{l 5 34
64 - 3%* Y10 #* [—IJIM+}I¥J5]

—i ey Il-s)
Ja([oricdrasn 1
—i ca4y Il -s)
- iwdy (-5 T(1+35) P
8.3 Y0 [~ [T s
[ —i caty r(l-s)

i o4y T—5V (1 oo (s P (1
[ornet ey By, (mancfnien B
—i gy Il -s) —i gty rl-s) ,-"I

w; 2
2.7 JIN+TM}—M¢{5 for-1<v<0
—i ca+y Il -s)

rix) is the gamma function
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From:

https://webpages.ciencias.ulisboa.pt/~ommartins/seminario/Ramanujan/biografia.htm

47



From the second expression, we have:

24/(sqrt142) In((((((10+11sqrt2)*0.5)+((10+7sqrt2)*0.5))/2)))

Input

lag[ [\hmllﬁ +\/1r:|+?42 ]]

V142

log(x) is the natural logarithm

Exact result:
124 ?— log| -

Decimal approximation:
3.141592653589793127379949506290255350331758331654956045001...

[\hm?ﬁ +\ﬂ1ﬂ+11d2 ]]

3.1415926535....... = n

Property
12\( ?— log| =

Alternate forms:

[\( 10+7 \E - \f 10 +11 \'{_ ]] is a transcendental number

[127 —
54—10g5+—+ —+45 ]

[2 9

5\{% 10g5+—+4 [12?+90~f_}]

———

5\{% [-51mg[2}+21ag[\{|2[10-?1}3] +2\II 10-42 +
9314 \(Ihsd? +2\(| 10—+ 142 +z,j mﬂ@]
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Alternative representations:

log[ [v’m+11v“_ +wf1n:n+?~.f_]]

V142
241ch[ [\"mﬁﬁz +\'II1D+11J_]]

v 142

lng( [\"IID+11\:’_ +J10+?F]]

V142
2410g[ﬂ}10gﬂ[ [\'II 10+7v2 +‘i( 10+11v2 ]]

v 142

lng[ [\"I1D+11v’_ +\"IlD+?v’_]]

V142
24u‘1[1+ i [-wf 10+7V2 -V 10+11V2 ]]

- V142

Series representations:

lag[ [wfln::u+11v’_ +\{10+?F]]
V142

2 1 : '
12\,{— log| = -2+\/10+?~.E +\/1D+11\E L
71 2
Tl
24y 104792 + 10411VF

1255 3 :
lag[ [wfln::u+11v’_ +\{10+?F]]
V142

—

12\,{% 1ag[-1+%[\/10+?5 +\/1D+11\E]]—

—

E

2
i \/ E N [ 2 1047VE W 10411¥3F I(

1 P k

[}
—
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lug[ [wflmllv“i +N10+7vZ ]]24

v 142
g Ewﬂ¥10+?fi-+Jlﬂ+llf§-—2x] 5
241\/— m +12\/— logix) -
71 2 71

[ }[wflmwz +V10+11V2 -zx]k e
12 L for
71 k

Integral representations:

log[ [Jlmllﬁ +V10+7VZ ]]

142

i V1047vZ +V 1041192 |1
- 12\{ J - dt

lag[ [wflmllv“i +N10+7VZ ]]24

V142
3] = 1 \l'l ' = I 2
. [—1+-[ 10+7V2 +V10+11V2 ]] FsP Il +5)
7 i sa4y 2
= j ds
m —i sty il -s)

Iix)is the gamma function

From this expression, we can also to obtain:

24/(sqrt(x+3)) In(((((10+115qrt2)*0.5)+((10+7sqrt2)"0.5))/2))) =
3.1415926535897931273

Input interpretation:

lng[ [vJ 10+11y2 + \J 10+7v2 ]] = 3.1415926535897931273

logixy is the natural logarithm

50



Result:

2410g(51 [wf 10+7VZ +¥10+11v2 ]]
= 3.1415926535807931273
Vvi+3
Plot:
[ﬁ;
4| 24log| L |4/ 104742 1

50 100 150

.

— 3.1415592653589793127

Alternate form assuming x is real:

1.00000000000000
= (0.0839181358206680
Vvx+3

Alternate forms:

o —
1210g5+%+‘l%+45‘u"2 ]

= 3.14159265358097931273
x+3

[
2 1 T
1210g[5+ ek \j ; (1274902 }]
= 3.1415926535897931273

Vvx+3

Alternate form assuming x is positive:

1.00000000000000000y x+3 =
0.083918135829668908 x + 0.251754407489006724

Alternate forms assuming x>0:

24 log| - =2 . ]
— =
. VI47VI N 104VE T 540 5096535897931273

Vvx+3

241c:g[wf 10+7VZ +V10+11V2 ]

24 log(2)

—— = 3.1415926535807931273
vx+3 Vvx+3
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Solution:
x = 139.00000000000000001

139

24/(sqrt(x+18-golden ratio)) In((((((10+11sqrt2)*0.5)+((10+7sqrt2)*0.5))/2))) =
3.1415926535897931273

Input interpretation:

f [
24 1
1.;,5[5 [\I 10+11V2 +y10+72 ]] — 3.1415926535897931273

W x+18 -

logix) is the natural logarithm

# iz the golden ratio

Result:
2410g[51 [*J 10+7V2 +V10+11V2Z ]]

= 3.1415926535897931273

Vx-¢+18

50 100 150

Alternate form assuming x is real:

1.0000000000 ¥ 2x -5 + 35
1.0000000000 x + 16.381966011

=0.118678165819

Alternate forms:

12 log

o —
5+%+‘{%+45¢2]

———— = 3.1415926535897931273
Vx-¢+18
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II —
lElog[5+% +\(§[12?+9D vz]]

= 3.1415926535897931273

\(x+§[35-v€]

242 1ag[51 [wf 10+7vZ +V10+11V2 ]]

= 3.1415926535897931273

Y2x-+5 +35
Alternate form assuming x is positive:

|
1.00000000000000000 \I 2x-45 +35 =
0.11867816581938533 x + 1.9441816787306745

Expanded form:
24 1ag[51 [*J' 10+7VZ +¥10411V2 ]]

= 3.1415926535897931273

\Ix+ ; (-1-v5)+18

Alternate forms assuming x>0:
24 [1og[~f 10+7VZ +Y¥10+11V2 ]- lng[E}]

= 3.1415926535897931273

241ag[wf 10+7V2 +¥ 10+11V2 ]

24 log(2)
—— - = 3.1415926535897931273
Jx-—¢+18 Vx-p+18

Solution:
X = 125.618033088740804806

125.61803398874989486

24/(sqrt((x-24)/12)) In(((((10+11sqrt2)*0.5)+((10+7sqrt2)0.5))/2))) =
3.1415926535897931273

Input interpretation:
24

| x-24
12

1( | " =
L::g[5 [\I 10+11V2 +4 104742 ]] — 3.1415926535897931273
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logix is the natural logarithm

Result:
48ﬁlag[51 [«flmwi +~J‘1D+11~E]]
= 3.1415926535807931273
x-24

Plot:

[ﬁ;
4| 483 bog| Ll [ 10472 + 104112
| _'““—-______ o x—24

o 500 1000 15000 ~ zppn  — 3.1415926535897931273

Alternate forms:

241::g5+%+,{%+45u’5}

= 3.1415025535807031273
x_g
|

v 2

[
24V3 10g[5+ = +.f > (127+90 v’i}]

= 3.1415926535807031273
vax-24

4310g[51 [*J‘lm?ﬁ +~f1n:|+11v’3]]

e
3

= 3.1415926535897931273

Alternate form assuming x>0:
483 1ag[~f 10+7vZ +¥10+11V2 ]

48 V3 log(2)
vx—24 vx—-24

3.1415926535807031273

Alternate form assuming x is positive:
1.00000000000000

Vvx-24

= 0.02422507915558
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Solution:
x = 1728.0000000000000001

1728

x/(sqrt(142)) In((((((10+11sqrt2)0.5)+((10+7sqrt2)*0.5))/2))) =
3.1415926535897931273

Input interpretation:

( f
x Y
log| - 10+11 \E +4] 1047 E = 3.1415026535807931273

log(x) is the natural logarithm

Result:
xlagbl [v(mﬁ»?f? +«f10+11\.*?]]
= 3.1415926535897931273
V142
Plot:

V142

— 3.1415926535897931273

Alternate forms:
—
o 127 T
3 141 v
xlug[5+ = +\{ T +45V2 ]
— 3.1415926535897931273

2+ 142

f
2 1 =
xlng[5+ = \{ 5 (127490 vz}]
= 3.1415926535897931273

24142
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x[lag[\'ll 10+7vV2 +V10+11V2 ]_ lag[E}]
= 3.1415926535897931273

v 142

Alternate form assuming x>0:
xlcg(’u‘l 10+7V2 +V10+11¥2 ]

xlog(2)

— — 3.1415926535897931273
V142 V142

Solution:
x = 24.00000000000000000

Integer solution:
x=24

24

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

12/(sqrt130) In(1/2*(3+sqrt13)(sqrt8-+sqrt10))

In%)zut: ,
— 10g[5[3+1,"13][1,"8 +y10 ]J

logix is the natural logarithm

Exact result:
——

6\ 2= log[3 (242 +¥10)(3+y13))

2
65
Decimal approximation:

3.141592653589792653732243525119754018389255797176051388965...

3.141592653589... =n
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Property:

B ,JI ey lﬂg[% [2 \E + \E] [3 + m]]is a transcendental number

65

Alternate forms:

o :
) \( 5—25 (— IDgE[E} - lﬂg[S - m] - sinh"l[E}J

[2 ((2+V5)(3+V13)
6 Elng[ - ]

V2

-
3 5_25 10g[99+44\(?+3\/13[151+?2\'/€]]

anh ™ (x) is the inverse hyperbolic sine function

Alternative representations:
lng[gl [3+m}[ﬁ+m}}12 lElcg!.[El[v"E +m}[3+m}}

v 130 v 130

log(> (3+V13)(V8 +V10))12  12log@log,(; (VB +V10)(3+V13))
v 130 V130

log(> (3+V13)(VE +V10))12  12Li4(1- - (V8 +V10)(3+V13))
V130 i V130

Series representations:
1ng[51 (3+V13)(VE +V10))12

v 130

1
[24¥5 )[3+¥13 )

[ 2 [ [2+v’§}[3+'«“13}] [2 = | Y05
6. — log|-1+ - -1-6.,] —
65 N 65 k

k=1
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lug[ (3+V13)(VE +V10))12
V130 B

5\/;19g[1+-[2~5+v’_][ \/_}]5 5—252 i

k=1 3
(24V5 (3013
log(1 (3+ V13 )(V8 + V10|12 = "”g[ vz "x]
=12i, —
V130 ! \( 65 2 i

645—10g[x} 5\/532 X forx <0

k=1

i [l:Zn'?HEn"E] _x]k s

Integral representations:

|:z+¢—5]|:3+u'ﬁ]

log( (3+V13)(V8 +V10))12 \/T : L 1
=6, — vz - dt
V130 65 J1 t

1ng[51 (3+V13)(VE +V10))12

v 130
2+4v 5 |[3+¥ 13 |
- O [—1 lL] r(—s) r(1l +3)
65 i cady V2
- j ds for -1 0
o =i cady F[l—.ﬁ}

From which, we obtain:

12/(sqrt(x-5)) In(1/2*(3+sqrt13)(sqrt8+sqrt10)) = 3.14159265358979265

Input interpretatlon

e lng[[ J_][ﬁﬂ/_]}:3.141592553589?9255

vx-5

logixy is the natural logarithm
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Result:
12 1ug[51 (2V2 +V10)(3+V13))

= 3.14159265358979265
x-5

= 4 ~ 3 r— A COg2&EG =} Q79 '\"-
50 Loo 150 3.14159265358979265

Alternate forms:
6(log(11+3v 13 )+ 2sinh %(2))

Vvx-5

= 3.14159265358979265

51ag[99+44~.’€+3\/13[151+?2E}]

— = 3.14159265358979265
Yvx-5

12 (-log(2) +log(2v'2 +V'10 ) +log(3 +V13 )
: ~ =3.14159265358979265
Vvx-5

anh ™ (x) is the inverse hyperbolic sine function

Alternate form assuming x>0:
12log(3+v13) 12log(2V2 +V10) 121log2)
i =

Yx-5 x-5 vx-5

= 3.14159265358979265
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Alternate form assuming x is positive:
1.00000000000000

vx-5

= 0.0877058019307

Solution:
x = 135.000000000000000

135

12/(sqrt(x-8)) In(1/2*(3+sqrt13)(sqrt8+sqrt10)) = 3.14159265358979265

Input interpretation:

12 1 [
lag[— [3 +413 ] [*J 8 +4 10 ]] — 3.14159265358979265
Vx-8 2
log(x) is the natural logarithm
Result:

12 log[il (2V2 +¥10)(3+V13))

= 3.14159265358979265

vx-8

Plot:

50 100 LSO: - i e

Alternate forms:
6 (log(11 + 3V 13 )+2sinh1(2))

—— = 3.14159265358070265
Vvx -8

:
6bgF9+44f§+34]3Uﬁl+?2f§}]

— = 3.141590265358070265
Vvx-8
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12 (-log(2) +log(2¥'2 +V10 ) +log(3+V13 )
vx-8

= 3.14159265358979265

. 1 ) : & ;
anh ™ (x) is the inverse hyperbolic sine function

Alternate form assuming x>0:
12log(3+V13) 12log(2v2 +¥10} 12log(2)
i =

Vx-8 vx-8 vx-8

= 3.14159265358979265

Alternate form assuming x is positive:
1.00000000000000

vx-8

= 0.0877058019307

Solution:
x = 138.000000000000000

138

12/(sqrt(x-42)) In(1/2*(3+sqrt13)(sqrt8-+sqrt10)) = 3.14159265358979265

Input interpretation:

12 1 Foo ) ol
lug(— (3+413) (V8 +y10 ]] — 3.14159265358979265
Vx-42 2
log(x) is the natural logarithm
Result:

12 log[El (2V2 +¥10)(3+V13))

= 3.14159265358979265
vx-—-42
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Plot:

5.0 |

35| 12 log(l (242 +/70 ) (373 )

% E -3 141G IECICRGTQIEG
50 100 150 200 3.14159265358373265

Alternate forms:
6 (log(11 +3v 13 } + 2 sinh~}(2))

Vvx-—42

= 3.14159265358979265

51c:g[99+44\.’€+3\/ 13[151+?2E}]

= 3.14159265358979265
vV x-42

12 (-log(2) +log(2¥'2 +V10 ) +log(3+V13 )
: ~ = 3.14159265358979265
v —-42

sinh™ (x) is the inverse hyperbolic sine function

Alternate form assuming x>0:
12log(3+v13) 12log(2¥2Z +v10) 12log2)
i =

vx-42 x—-42 v —42

= 3.14159265358979265

Alternate form assuming x is positive:

1.00000000000000
= 0.0877058019307
v x-42

Solution:
x = 172.000000000000000

172
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12/(sqrt((x-169)/12)) In(1/2*(3+sqrt13)(sqrt8+sqrt10)) = 3.14159265358979265

Input interpretation:
12

— lcg(% (3+413) (V8 + «jﬁ]] _ 3.14159265358979265

x-162
\I 12

log(x) is the natural logarithm

Result:
243 log(> (2V2 +V10)(3+V13))
2 = 3.14159265358079265
4 x - 169
Plot:
o \
6|
= 24 V3 log|L (22 +/70 |(3:473
! x-1 5"
! -\_\-\_\-\_\-\_\-\_\‘_ =1 al COgoOECIC O g7 [ =
! 500 L0000 1500 sppg T 3-14159265358979265

Alternate forms:
12v'3 (log{11+3V 13} +2sinh™'(2))

_ 3.14159265358979265
4 x - 169
2443 (—log2) +log(2V2 +vV 10 ) +1log(3+V 13
log@) +10g(2¥2 +V10 ) +log(3+V13)) . 11e0065958979265
3 x-169

. 1 ) : & ;
anh ™ (x) is the inverse hyperbolic sine function

Alternate form assuming x is positive:
1.00000000000000

i x - 169

= 0.02531848417709

Alternate forms assuming x>0:
2443 [—1':'%‘2] +log(2 + V5 ) +log(3 + \.’ﬁ}}

—— = 3.14159265358979265
\ x-169
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24v3 log(3+V13) 24V3 log(2V2 +V10) 243 log2)
i i 2

4 x-169 4 x—169 4 x—169 )

3.14159265358979265

Solution:
x = 1729.00000000000000

1729

1/2%x / sqrt(130) In(1/2*(3+sqrt13)(sqrt8-+sqrt10)) = 3.14159265358979265

Input interpretation:

Sy X 1ag(%[3+m][ﬁ+mn:3.141592553589?9255

2 4130

logixy is the natural logarithm

Result:
xlog(2 (2V2 +V10)(3+ V13
2 = 3.14159265358979265

24130

Plot:

2v 130

— 3.141559265358979265

Alternate forms:
x(log{11+3v 13 )+ 2sinh™12))

— = 3.14159265358979265
44/ 130

x(-log(2) +log(2V2 +V10 )+ log(3+V 13 ]
: ~ = 3.14159265358979265
2130
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; 1 ) : i I
sinh™ (x) is the inverse hyperbolic sine function

Alternate forms assuming x>0:
x [— bs@) , log(2 + V5 ) +log(3 + \.’ﬁ]}
2 = 3.14159265358979265

24130

xlog(3 + x’ﬁ] xlog(2 N ‘u’ﬁ] x logi2)
+ =

e = 3.14159265358979265
24130 24130 24130

Solution:
x = 24.000000000000000

Integer solution:
x=24

24

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

Now, we have that:

https://writings.stephenwolfram.com/2016/04/who-was-ramanujan/
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From (4), we obtain:

2/8(1+1/8+1/27)-1/24+2/1440+8/181440+32/7257600+128/159667200

Input:

2 1 1 1 2 B 32 128
—(1+—+—J——+ - - -

B 8 27/ 24 1440 181440 7257600 159667200

Exact result:
416267

1663200

Decimal approximation:
0.250280784030784030784030784030784030784030784030784030784. .

0.250280784...

From which:

1HL(L((2/8(1+1/8+1/27)-
1/24+2/1440+8/181440+32/7257600+128/159667200))))))*1/3

Input:
1+

1

[ 1
: . 5 B 2 128
20,1 e e
J 8 1 1*8%27 ) 24 * 1240 *181 440 T 7257600 T 159 667200

Result:

|
o 416267

b

1

+ i
6 x 1043
Decimal approximation:

1.630196280514827893370094396031476109029933943405093001778...
1.63019628...
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Alternate forms:

4620+ 772 { 4162670
4620

f 1663200x% -416267 near x = 0.630196 +1

|
6« 102/3 4 3f 416267
7T

& l|:|2_l' 3

Minimal polynomial:
1663200 x° - 4989 600 x* + 4989600 x — 2079467

From (7), we obtain:

1/8(((cosh(Pi*sqrt2)-sinh(Pi*sqrt2)/(Pi*sqrt2))))

Input:
1 — sinh(r V2
é [CDSh{fr*q'l 2 ] - F]

Decimal approximation:

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

4.118621867402802010655274119303050478741820296562199024633...

4.1186218674...

Alternate forms:

E cush[wj{g }T]_ sinh[iz m)
8 8vV2

V2 sinh[‘«"’f m-2m cash[v’i )
- 16 =

27 cosh(V2 r)-V2 sinh(V2 x)
16
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Alternative representations:

1 sinh(xV2)) 1( TV VI

3 e V) S i V)

1:f sinh(r V'E} 1 _eVZ L V2

3 ol 2)- 2 e )

1 sinh(x \."E} 1 {1y o avgi, —€ vz | V2
é[CDSh[}T'\JE]—W]zé[E [,.‘_ﬂ V2 e ‘4'2]_ E[Hﬁ} ]

Series representations:

i v2 o o-34k 2k
E[CUSh[?T\G]—M]:ZE -2k +(1+2k)
g V2 = (2k) (1 +2 k)
1 sinh(r V2 ))& 2-72ez(1ezk) 2k (-2 E}T}nzk
_[ccsh[n\G]_—']:Z_ 3
; V2 i (1+2k)! B(1+2k)
1 sinh(rV2)) 1 [ & 2k — & | [_é}_s 225 T(s)
8 [cnsh[ﬂ \E] = W] =16 [E%‘D G - VR %‘DRess:_J. ﬁ

Integral representations:

1 sinh{r V2 )
é [CDSh[}T \E] = F

sinh(r V2 )
V2

o) 2T,

sinh{r vV2)
V2

1
B

[cash[n V2)-
[t

|

L8
— 4k

2

— I

8

1 “1
= —+
el

é [—cnsh[\'q;r t] + \J’E;r Sil‘lh[\'q}r t]] dt
sa+y jfﬂz-'ll':zﬂﬁ i-1+235)

32V s32

ds for [
a4y

\'{En]cas[% +1\Gnt}— % cosh[\E;rt]]dt
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From which:
1/8(((cosh(Pi*sqrt2)-sinh(Pi*sqrt2)/(Pi*sqrt2))))-5/2
Input:

1 sinh(xvV2))| 5
5 [cash{n\E]— —J— =

nv2

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Decimal approximation:
1.618621867402802010655274119303959478741829296562199024633...

1.6186218674...

Alternate forms:

L -20 - @ - cnsh[\E ;r]]
8 V2 x

5 sinh(V2 1 =
———[—_}T}+—cush[m"2 ;r]
2 g8v2n. B

A07+V 2 sinh[ﬁ -2 ccsh[v’? m)
- 167

Alternative representations:

1 sinh(xV2 )] 5 5 1 _eTVZ L V2
st ) 2 S - b e )
sinh(rV2)} 5 5 1 —  —e¥Z  VE
—[cash[nw)?]— 7 ]—5=-5+§c05[—1n1,."2]— 2 vT) ]
sinh(r¥V2)) 5 5 111 . _eVZ V2
] e R R B S o -
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Series representations:

1 sinh(rV2)) 5 5 & 23% 2k Cakpn+1+2k
é [CDSh[}T\I{E]— —]— 5 = 5 2‘

nvZ - (Zk) (1 +2k)
1 sinh(xvV2)] 5
- [cnsh[ru‘q]— F]— T
5 o g-mzeyz(142k) 2k 1[_% + \.’E;T}HM

_5+%_ a+2k  8(1+2k)!
1 sinh(rV2)) 5
s [eonfe'2)- =) 5 -

o Ek }'I’Zk — [—21} B I'(s)

— [-40+2 — Ress-_; _

15[ b kl 2 k)" ”%5 z: r@-s)
Integral representations:
1 sinh{rvV2)) 5
= [cash[;r\/?]— W]_ e

o+ [['5 (-eosh(¥2 5t) +2 xsinh(y2 xt))at
1 Slnh[}r V2 2 5 5 ooty 0”2-':125:'” (-1+25) :
- cash[ \,/_] 7 e +J—u'w+r_ ag v~ 32 ds for
L smh[fr 5
5 cc:sh[ \{’_] ;rv"_ 5=

——+J [% —E+ 2}T]CDS[%+1\E}HJ—écnsh[w@nt”dt
and again:

6(((1/8(((cosh(Pi*sqrt2)-sinh(Pi*sqrt2)/(Pi*sqrt2))))))) 4+golden ratio”2

Input:

i oy wodt
; cash[;r \,E} - s—lnh[;r_"-E }]] + ¢

6=
my2

cosh(x) is the hyperbolic cosine function

ainhix) is the hyperbolic sine function
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# iz the golden ratio

Exact result:
ey sinhl: Vi) 7 N
3 |cosh(V 2 r)- e :

2

&+

2048
Decimal approximation:
1729.087629215324797949031458573506675038209871526632208639...

1729.08762921...

Alternate forms:

— sinhl: vz 7| 4
3 [cnsh[fz ) - N ]

m

> (3+45)-

2 2048

sinhl: vz :r] ]4

3 [cash[‘u’? T - —=
] ¥ vanm

(145 )

2048

o =y 4
eVam_~v2nm
2v2Zn

Alternative representations:

2 [:_EL [msh[n *E] _ sinh(r »E}]]“ e [é [CDS[”E] il VI vE ]]4

a2 E[HM"?}

b [é [cash[n \E] - M]T it =

V2
2 T _imv2 )WY
¢2+6[é [cns[wu"?% CDS[Z [ }]]

a2

1 sinh(x V2 )} .
B [é [CDSh[}T‘J{E}— —]] +¢° =

nvV2

[ms[_l rer] AT AL ]]4

E[II'\'T}

1
2 5 o
¢+ 3
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Series representations:

21+ 142K (o k(a2 k) Y
f inh(x VZ)* 3 (g, 2kl
G E ngh[ﬂ-‘l{;]_mn[; +¢2 :¢2+ (2142 k]!
§ V2 32768 1*
Lf sinh{rx V2 )}
6= cnsh[nﬁ]_# -
: aVZ
3|y _2—1_-'E+1_-'E-:1+Ek]n2k :'q_‘?"+,,-—2 JT]1+2J.; 4
e (142k) T k)
¢2 +
2048

b [é [cash[;r \J’E] - M]T =

nV2

ly-s _25 +
k_2k i (-] =25 sy
o 2%m _1 o . ¢ R
3 [Ekzl:l |:2k|| - 2 "I'I.?T E_.':D RESS:—_,I [~|: E_S'I ]
) 25
¢ +

2048

1/2(((1/8(((cosh(Pi*sqrt2)-sinh(Pi*sqrt2)/(Pi*sqrt2)))))))4-Pi-e

Input:
1(1 — sinh{rv2)))*
gl -

av2

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

Exact result:
oo sinhl: vz 7 +
cosh(V 2 |- i

2m

—&—m+

8192
Decimal approximation:

138.0125917868324034512450751236205876947530470358271384188...

138.0125917... = 138
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Alternate forms:
(_1 [f—w-"?n +fu’?:r] B !"E”i"ﬁ”
2 22w

—€ + -

B192

4

sinh*(V'2 x) cosh*(V2 x) sinh(V2 x)cosh®(V2 )
—-&—-T+ + i ¥

32768 n* 8192 2048 V2
3 sinh?(V2 n)cosh®(V2 a) sinh®(V'2 r)cosh(v2 )

8102 x° 4096 2 7°

-W[m 768 e x* + 32768 x° - sinh“[ﬁ fr] -
T

45" cash‘d'[\l/_ ]+ 8 \l"_;r smh[sj_ ]cash [\IE ;r]
1227 sinhz[ﬁ ;1'] cosh [\E ] 2 msinh [\E }T] cnsh[w,l'ﬂ ;r]]

Alternative representations:

1(1 sinh(r v2)))*
5 [é [CDSh{F\E}— W ] —T—€ =

i T iV 2
ere 3 eoor v2)- a5l d

a2

sinh(r ‘u"?} i
—[— [cnsh[ } ]] -T-e=

V2
l E f—n\a‘?_i_{,:rﬂ?]‘t
T z[s[ 2(xVZ) ]
1(1 sinh(r V2 ) ))*
5&[:0511“@]-#]] CH—e=
101 zcns[——z[n }] 3
oty

Series representations:

bk 142k o Ly a2 k) ]4

. — Y . ;
1T sinh{r v2 }1* [ k=0 (k) {1+2k)!
g Cosh[nﬂz}—; —T—e=—-€—-T+

2|8 T2 131072 »*
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1(1 sinh{r V2 )*
5[5 [CDSh{}TWJ{E]—FH —T—&=
n-1+zk{_,- ,,-E,:_‘_E',,\,-E]Ek&lmﬂ]]xﬂf

[Ek =0 2z k)

B192

—€& =+

1(1 sinh(z V2 ) ))*
5[§[cnsh[nﬁ]——]] —m-e=

V2
L L
o-lj241/2042k 2k i[-5rev2 e
Ew : + 2 !
k=0 (142 k) (142 k)
R
8192

1/2(((1/8(((cosh(Pi*sqrt2)-sinh(Pi*sqrt2)/(Pi*sqrt2))))))) 4-Pi-3-¢

Input:
1(1 —. sinh{rv2)*
— 1= CDSh[}T"qIIE]—# -m-3-¢
28 V2
coshix) is the hyperbolic cosine function
ainhix) is the hyperbolic sine function
Exact result:
PauE EiTI]'II:‘\-"'E 7| 4
cosh(V2 r)- ———
* vaanm
-3-e-m+
8192

Decimal approximation:
135.0125917868324034512459751236295876947530470358271384188....

135.012591786... = 135

Alternate forms:
VI = Vo T

o 7, . -
_[‘“\1'214_{,\!'21]_! =
2 22w

-3-e+ -

8192
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sinh*(V'2 x) cosh*(V2 n) sinh(V2 x)cosh®(V2 )

+
32768 x* 8192 2048 2 n
3 sinhz[‘u"? n}cashz[\"i ) sinhg[ﬁ ;r}cc:sh[v'i )

8192 »? 4096 42 »°

-+

-3-e-m+

-W[ga 3047 +32768 ¢ 1" + 32768 2° —sinh“[ﬁ fr] -
i
4x* cash‘*[ﬁ }T] +8 \,E;rg sinh[ﬁ ;r] cashg[ﬁ ] =
1227 sinhz[ﬁ ;1'] cnsh‘?[ﬁ ;r]+4 2 nsinhg[\E }T] msh[ﬁ ;r]]

Alternative representations:

1(1 sinh(r V2 )))*
5[5 cush{n\E]—FJ il
i cas[g —ifr ﬁ}}]T

_3—{“—}'|'+%[é [CDS[!}T'\'E]+ 3

1(1 sinh(r V2 )|)*

D A
(1 _f_ﬂ,ﬁ_ww? 4

_3_¢u—;r+§[§ [CDS[!H“E]_ 2[;1-‘-."?} ]]

1(1 sinh(x V2 ) )1
e

rv2
101 zccs[’l —imw VT]-} +
_3—{“—}T+5[§ [CDS[—I}T\E]-I' z;rﬁ ]]

Series representations:

1(1 sinh{r V2 ))*
5[§ [cush{nﬁ]—ﬁﬂ -r-3-e=

[ s 21+kn1+Ek.:.:2k]!_a:1+2k:|!:l]4
5 s (2k){1+2k)

—d—€—-T+

131072 2%
171 Sil‘lhnﬁ} 3
i [_ [CDSh[ﬂ'\(’E]_ [—]] —}T—B—f =
218 V2
ﬂ-1+2k{_,- \5,:_1:;,,15]2“2144:”] 4
- ! J
Ek=|;| 2(2k)
-3 -e-7+

8192
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L4 1 sinh(r V2 ))*
5[§[C05h[ﬁ\5]——_ﬂ -r-3-¢=

124102 (142k) 2 i~z YLEZE Ay
E“‘" _2—1_-._+1_-._-:1+._J-:]_IT._J-: +J|—2 + ’T.l
k=0 {142 k)t [1+2 k)

8192

—3-e-m+

1/2(((1/8(((cosh(Pi*sqrt2)-sinh(Pi1*sqrt2)/(Pi*sqrt2)))))))"4-Pi-e+34

Input:
11 —. sinh{zv2)*
- |- CDSh[}T‘\J‘E]—# —T-—e+34
2(8 V2
cosh(x) is the hyperbolic cosine function
ainhix) is the hyperbolic sine function
Exact result:
sinhé ViF] :r] N

cosh{V'2 r}- i

2m

34 —e-m+
g192

Decimal approximation:
172.0125917868324034512459751236295876947530470358271384188 ...

172.0125917... = 172

Alternate forms:

[_1 [f—\-'?:r +P\-‘?:r] E I,\u’? :r_t,—v'?,—rTi

2 J

34 —e+ -
8192

sinh*(V2 r) cosh*(V2 n) sinh(V2 n)cosh®(V2 7}
- +

¥
32768x* 8192 2048 V2
3sinh?(V2 r)cosh®(V2 ) sinh*(V2 x)cosh(V2 x)

8192 x° 40962 o°

34 —e-m+
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o 4[-111411%4 +32768ex +327681° —
Fin

sinh“[ﬁ ;r}—4n4 cash“[ﬁ ;r}+8 2 5 sinh[ﬁ ;r]cushg[ 2 ;r]—
127 sinhz[ﬁ ;r]cnshz[ﬁ ;r]+4 2 nsinhg[\E ;r]cnsh[ 2 ;r]]

Alternative representations:

% [é [cash[n\E]— %ﬁ;ﬂ ]4 _w—e+34=
s4-on 3[4 ey, )
é [é [cush[n E] e %]]4 ES—— g
34 -e—m+ % [é [cas[mwﬁ] . _f:;;; - ]]4

1(1 sinhfx V2 ) |)*
5[5 [CDSh[F\E]—FH —T—-r+34 =

icos(2 —i(x VZ )V
3M-e-m+ E [1 [CDS[—I}T\'{E]+ [2 [ : }}]]

B2

8 a2

Series representations:

1(1 sinh(r V2 | )\*
A -
2 8 II"M'T

[ = zmnl+E*=q-:zx:u4.1+2kr:']“
Ek;lj [2ki{1+2k)

131072 %

L 1 sinh{x V2 )*
5[5 [CDSh{}T\{{E]—FH —-T—-¢e+34 =

; sy 4
JT-1+2.!~:||l_,- vz (-7 ]‘?k+21+"'=n]]

2(z2k)!

34 -e—m+

I
Zi=o

34 -e-m+
8192
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ay2

L4 1 —, sinh{r v2))*
5[§[Cﬂsh[fr*q'|2]——]] —r—e+34 =

in = 42kt
goo[_z2si20zh 2 iz a)”
- +
k=00 {142 k)t (142 k)t
3 -e-m+

8192

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

Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIQOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575
and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.
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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 y. 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:
g2 =/ (1+V2).

Hence
6493 = €™V — 24+ 276e "V —
64952 = 4006e~™V2 4

so that

64(g32 + 95 ) = eV 24 4 4372¢VE .. = 64{(1 + VD)2 + (1 - v2)}.
Hence

¢™22 _ 9508051.0082 . . . .
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Thence:

64052t = 40067V | ...
And
64(g31 + 055") = €™V — 24 + 4372 ™VE ... = 64{(1 + VD)2 + (1 - V2)'2)

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

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 — 372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1,1,2 35,8 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 67635,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...
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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

3]

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

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j-
invariant of an elliptic curve. As a consequence, it is sometimes called a Zagier as a
pun on the Gross—Zagier theorem. The number 1728 is one less than the Hardy—
Ramanujan number 1729 (taxicab number).
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Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...

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