Analyzing some Ramanujan formulas: mathematical connections with various
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Abstract

The purpose of this paper is to show how using certain mathematical values and / or
constants from various Ramanujan expressions, we obtain some mathematical
connections with several sectors of Black Hole Physics
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Monster black hole 100,000 times more massive than the sun is found in the heart of

our galaxy (SMBH Sagittarius A = 1,9891%10)
https://www.dailymail.co.uk/sciencetech/article-4850546/Mini-black-hole-25-000-light-years-Earth.html

https://wssrmnn.net/index.php/2017/01/23/man-saw-number-pi-dreams/




From:

Manuscript Book 2 of Srinivasa Ramanujan

Page 86

1/173 + 1/583 + 1/9"3 + ...

Input interpretation:
A

F + E + EF +
Infinite sum:

£is)is the Riemann zeta function

Decimal approximation:
1.010372968262007190104202868584718670994451636740923068505...

1.010372968262.....

Convergence tests:

The ratio test is inconclusive.
The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:

i A (d,{za[m EJ_¢12:[}]J
i-3+4 n}‘g 128 4 4

n=1



th

in : R 3 . .
"M isthe n' derivative of the digamma function

Alternate form:
7.3) o

16 = 64

Series representations:

— 1
5—[}1' + 28! [3}]——+—>_‘k—
L ey Fd 5
g TS '_54+2k=n[1+2k}3

1 3 7 ﬁ3k|k F3
— 2B = — Ekt1 e
s i) el T " 64

s 1];.;{1:]
k!
o g (14K )2

1
_[;r +28(0))= | +14L

—_ 1l+n

(Pi*3)/64 + 7/16 zeta(3)  (Note that S; is {(3))

£(5) is the Riemann zeta function
Decimal approximation:

1.010372968262007190104202868584718670994451636740923068505...
1.010372968262....

Alternate form:
1 ; 3
5a (28 (3)+77)

Alternative representations:
© d®7 2 743, 1)

= —_— T

64" 16 64 16

37 7Sl A
— + = +—

64 16 16 64




™ U3)7 7 Liz(-1) «°

64 16 316 64
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Series representations:

2 hH7 oA 7T E1

' 16 e

=1

B )7 LS 15

1
- T :: i
3
64 16 64 2k=n[1+2k1

Integral representations:

64 16 64 48.J

37 1

¥ PR3k)k
= — g=k=1" VT 4

ﬂ_E

64

© @7 2 7 logB[l - tz]
[ — dt

tB

R
2 =i g s [ t? cschit)dt
8 Jo

64 16 64

Thence:

/173 + 1/5°3 + 1/9°3 + ... = (Pi*3)/64 + 7/16 zeta(3)

Input interpretation:
1 1 1 ;1'3

37 A 7 f'w t2
i

dt

~1+¢

F+E+E+---=a+ﬁ+'[3}
Result:
ga RS e e

Alternate form:
True

From the right-hand side of the expression, we obtain:

£(5) is the Riemann zeta function



(((1/ ((((P1"3)/64 + T/16 zeta(3))))))) /12

Exact result:
1

' 3
13 TL3) It T
16 &g

Decimal approximation:

£(5) is the Riemann zeta function

0.999140408144708492742501571872941269617856182995634489415...

0.999140408144... result very near to the value of the following Rogers-Ramanujan

continued fraction:

=~ 0.9991104684

e s 1 e ™3
5 o —271'\/;
5 -p+1 l— -
1+3yp 45 -1 1+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
V2

V283 + 02

All 12th roots of 1/((7 {(3))/16 + n3/64):
0
=0.99914 (real principal root)

Z

|
13 T3 + .-T3
16

f-::' e

~0.8653 +0.49957 ¢




f-:f w3

=0.49957 + 0.8653

=0.99914;

=-0.49957 +0.8653

J 1 ‘ 1
T TSl 3

l,q A g@mr Ao gt
64 1 16 64

Series representations:
1 V2

13 .3 w7

= 3 Zm 1
12 =
B 16 \/}T +28 4133

1 V2

1 3 i
m a7

i ol m +32 E PR (e

6+ 16 1;/ k=0 (142 k)3

1 V2
- =

P 12 % plak)k
64 16 28fzk=1 1 |I.'l +_i"|'3




Integral representations:
1 V2

3 a7
+

m [
64 | 16 1{( 7° +8 [*t% cschit) dt

—
d

1 va
12 ﬁ i 27 = f =
B4 16 1§I;r3+14jj” ; 5 dt
~1+e
1 1
12 13 =
1 o2 37 | eT, ]
g e 19 3 7 prlozilA L dt
B4 48 2

From which:

11*log base 0.9991404081447(((1/ (((P1"3)/64 + 7/16 zeta(3)))))))+7+1/golden ratio

Input interpretation:

1 1
11 1030.@@9140403144? 3— + 7+ -
B4 16

£(5) is the Riemann zeta function

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.6180340...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

1
lllu::g[ﬁ E*._S'*]
111 : 741 : B
0 THL L e T b
20959140408 14470000 A | (@7 cahtes & & & * log(0.99914040814470000)
64 1
111 l 74
08000014040 814470000 Y Lty b
B4 16
7+111 : :
+ 080 990140408 14470000 E] , 7481 N é
B4 16



1

111lo — |+7+ - =
E0.000140408 14470000 a , @7 &
[ 16
7+111 1 :
+111o STl
B0 900140408 14470000 783 1(1) 53 p
16 64

Series representations:

1 1

11 logp ooo140408 14470000 oo R E
37 &

G4 16

1 B
7+ — + 11 logg eco140408 14470000 - ]
R 3 al] i
p a + 28 Lk=1 ]

;—1]"[-1+ Lo r
:rg+28¢'13il

1 1 1 115, 1
11 logp ooo140408144m0000| - |+ 7+ - =T+ - -
o L () 1 ¢ ¢ logi0.99914040814470000)
GEl 16
[
111 : 7 L
D E0.999140408 14470000 A L @7 il 3

B4 1

64

a + 28 EXP(_Z:Jﬂ lcg(l - fp:13 D

7+ ; + 11 logg eoo14040814470000

Integral representations:

1 1

11 logg eoor4408144m0000| 55— [+ 7+ — =
. P (= K &

i
28 16

B4 T(3)
T T(3)+16 J'U"‘"tz eschit) dt

¥ ; + 11 logg eoo140408 14470000

1 1
111 Toaas [Pk
0Z0 000140408 14470000 ERNEY gt &
G 16
6413

7+ ; + 11 logy ooo140408 14470000 2

7 [(3)+28 [ dt

“1+¢



11 logg eco140408 144?0000[ 3

G4 16

1 1
x , @7 ¢

+7+ - =

B4 T4y

24 ; +EL 1020.999140408144?0000[

And:

)+ 112 J‘;”ﬁ csch?(t) dt

11*log base 0.9991404081447(((1/ ((Pi*3)/64 + 7/16 zeta(3)))))))-7+1/golden ratio

Input interpretation:

S L

1 1
11 1050.9991404433144? — T4+ -
m T 1_[3} ‘P

B4 16 -

Result:
125.6180340...

£(5) is the Riemann zeta function

logpixiis the base-b logarithm

#is the golden ratio

125.618034... 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

Alternative representations:

1 1 1
1110 o e [k enTt
£0.000140408 14470000 R &3 & ks é
Gt 16
111 . 7+
080200140408 14470000 ] , ()7 S e
G 16
7+111 . :
=7+ 11 logy eeo14040814470000 2 746, =5
et 16

10

1
llluzzg[£ H@]
64 16

" 10g(0.99914040814470000)



11 logp ooo140408 14470000 3—5131? -7+ ; =
T —
64 ! 16
1 1
-7 + 11 logp eoo140408 14470000 ETTE] - ;
FN : o
16 64
Series representations:
1 1
11 logg eoo140408 14470000 e 7+ ; =
64 | 16
7 A 64
et Bn e s DEn 200140408 14470000
: m + 28 Lk 1 i?
=1 |y B¢ r
- 72 428 £(3)
5 — l=ft T ==f+ o=
RS il 4 4017 ¢ ¢ log(0.99914040814470000)
B4 16
/
1 1
11 logg eoo140408 14470000 o I 7+ ; -
L (=}
G4 1

64

™ + 28 exp[— Z:LI lug(l - cp:# D

i ; + 11 logg eco140408 14470000

Integral representations:

11 logp soo14040814470000 EF T T+—-=

6413
(3 +16 [ t2 cschit) dt

-7+ ; + 11 logg eco140408 14470000

1
11 logg eoo14040814470000 ;

-7+ ; + 11 logy coo14040814470000

P r(3)+28 [* L at
—1+e’r

11 1030.9991404138144?0000 -7+ — =

sl
[ 641(3)
s

64 i<y
4+ 112 L‘”tg csch? (t) dt

—F+ ; + 11 logg coo140408 14470000
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Now, we have that:

1/(173) + 1/(473) + 1/(773) +... = (2P1"3)/81sqrt2 + 13/27 zeta(3)
1/(173) + 1/(473) + 1/(773) +...

Input interpretation:

Infinite sum:

S : a 11753 +2+/3 »°
Z{3n-2}3=ﬁ{ @+2y3 )

n=1

£(5) is the Riemann zeta function
Decimal approximation:
1.020780044433363102823254730003081825353410037510060669735...

1.020780044433363...

Convergence tests:
The ratio test is inconclusive.

The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:
> =5 me3)-(3)
SHe2:anf 54 3 3

" x) is the n' derivative of the digarmma function

Alternate form:
13,3y 2a°
+

27 8143

Series representations:

1 27 13 -2 3
i {2 \{gﬂ's + ll'?._:{B}]= o e Z =

+
243 81v3 27

1 25 104 = 1
—{2 ﬁn3+11?.;{3}]= B7 o sl
243 8143 189 J;;=G{1+24tu3
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3
[ w'l_rr +117: [3}] ;2 S L E}T._

813

2 — n [_1}k[E]

2‘\;‘|3n+11? [3}:—43n+?3 p St S
243[ ] 243 % %‘3 (1+k)°

(2Pi"3)/(81sqrt2) + 13/27 zeta(3)

Input:
270 13
——= 1.[3}
g1v2 27

£(5) is the Riemann zeta function
Exact result:
13:¢9) V2 .°

+

27 81

Decimal approximation:
1.120119953372800115556848609058141510791754061631991953629...

1.1201199533728....

Alternate form:

. [39 Z(3)+ \G}TE]

Bl

Alternative representations:
22 7313 222 13:3, D1

+ —

T _+
812 27 81+2 27

22 313 138211 2A°

— + = + —

812 27 27 8142

2x (313 13 Liz(-1)  24°
— + —— T —
g81v2 27 dx23 81v2

4

Series representations:
2n°  4(3) 13 _ V22 1321
+ — L —
glv2 27 L w8

1

13



207 313 V2.2 104 & 1

+ = +—2‘—
g1va 27 81 189 & (1+2k)7

25 . (313 E fEfﬂ Fak)/k . V2l
81v72 27 27 81

Integral representations:
227 313 27 13 ~11u::g3[1_r2]a_t

g1vz 27 81 8l e
207 313 V2. 13 pe 2

+ - = s oo dt
g81v2 27 81 54Jo -1+
20 313 V2L 26 e 2

+ = & e dt
812 27 81 8lJo 14+¢
From which:

(((L/((2P1"3)/(81sqrt2) + 13/27 zeta(3)))))))"1/128

Input:

1
\1 B1v2

+ B3
a7

£(5) is the Riemann zeta function

Exact result:
1

| —
128 1343)  ¥2 x3
27 81

Decimal approximation:
0.999114175536858768080401697435111237630999529642565743801...

0.999114175536... result very near to the value of the following Rogers-Ramanujan
continued fraction:

14



NS o V3

=1- = (0.9991104684
Js —p+1 1 e
s ¢54\/5_3_1 Y +1 e—3m/§
+ e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
2=

v 3
Y3903+ VT

All 128th roots of 1/((13 £(3))/27 + (sqrt(2) n*3)/81):
0

[ 3

=0.999114 (real, principal root)

I —_—
12‘5:/ 1343) , V2 a3
27 81

P':J' o6

=0.997911 +0.049024 ;

| s
128 1343) V2 a3
27 gl

imyf3z2
gy

=0.994303 +0.09793

| =
128 1343) o2 x?
27 g1

(3im)/ 64
N ]

=0.988300+0.14660

|
12‘2{ 13403) | V2 a2

27 g1

{inyl6
R

=0.97902 +0,194932 ;
12{/ 1343) V2 1
27 81

Alternative representations:
1 | 1

B and 4 (313 128 5.8 ; Baan
."i g1vz 27 814z 27
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Series representations:

1
128 1385111 258
) A
27 B1vzZ
1
13 13 Lig{-1) , 253
\"=Z *auv:
4
32
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T
1y

J 1
128 343 | 313

+

o
na]
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-1

128/ V2 17 +3‘;=ZJFC 2
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\{ ’L._ e o) Y272 4+ 1oa Z
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Integral representations:

J 1 k)

128 2x? _ @13

“{ sivz | 27 128/ /7 .3 _ 13 LI]DEBH_E )
KEl

128 4/ 2 o3 +2|5J3N1 J
+

el

128/ 2 73 4 26 L‘*"'tg csch?(t) dt
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From which:

log base 0.999114175536(((1/((((2Pi1"3)/(81sqrt2) + 13/27 zeta(3)))))))-Pi+1/golden
ratio

Input interpretation:

loggooo114175536| — 57— |-7+ =

£(5) is the Riemann zeta function

logpixiis the base-b logarithm

#is the golden ratio

Result:
125.476441. ..

125.476441... 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

Alternative representations:

1 1
log —_—|-g+-=
0.9901141 755360000
222 0313 &
g1vz 27
1 1 1
—m+ 1080 o001 141755360000 — - .. . |t~
2x? 1303 | ¢
g1v 2 27
1
log| ———
[ ] ,134(3)
1 1 1 1 g1 vz 27
OBpooorla17ssasoonn| — 5 |-+ - =-7+ — +
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r
) 1 1
o 7 — |-+ - =
200001141 755360000 2 @13 3
g1z 27
1 1 1
—m+ 1o - g
209001141 7553 60000 135510 2.3 p
27 8142
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Series representations:
o (T

2rd43042 a3

1 1 11 Zk-1 7
o ————— |-+ -=—-n-
BOSSLNTIR0N0) T 5 mus | s g 10g(0.9991141755360000)
g1vz 27
(
1 1 1 1.000000000000
o —_— (- i -
B0.00011417553 60000 I~ , @13 fr+¢ &
81v2 27
81V2
1.000000000000 7 — 1128.391829747 log -
27° +39vV2 (3)

81v2 &
1.000000000000 log

" (-0.0008858244640000}" Gik)
27% +39v2 (3 5

F 1 .
1V k . K. 1 e
for |Gi0) = 0 anc Gk Y

1 1 1.000000000000

log, —r ) o
092011417553 60000 T+ - =
2q3 4 {3113 & &

g1v2 27
81v2 ]
27° +39vV2 (3)

1.000000000000 r - 1128.391829747 lcg[

81v2 .
] Z (-0.00088582446400001° Gik)
277 +3942 £(3)

1.000000000000 log
k=0
1y * k A 1Y G |

Integral representations:

1 1
1 S — N ot —
080 .9001141755360000 =] L@ ;r+¢
g1vz 27
567 T(3)v 2

1
— - +logq eoo1141 755360000 ;
¢ 147° 1(3)+ 156 V2 [*t? cschit)dt

1 1
lo _— -7+ - =
B0 90011417553 60000 ZJTE . £3)13 &
g1vz 27
1 81r(3v2
— - + 1080 ooo1141755360000 .2
é 22°T(3)+39V2 [*-L_at
-1+&
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1

logg soo1141755360000 8 o |F
2n% | 4313

g1vz2 27

B

Blr3)vV2

- + logy oo01141755360000

3 o pea 2
2r°T(3)+52v2 J:leﬁr dt

log base 0.999114175536(((1/((((2P1"3)/(81sqrt2) + 13/27 zeta(3)))))))+11+1/golden
ratio

Input interpretation:

1 1

logn coo114175536 a1 = _IF 11 + -
2r_ 4+ B 43) ¢

21+ 2 27 -

£(5) is the Riemann zeta function

logpixiis the base-b logarithm

#is the golden ratio

Result:
139.618034...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

1
log, _— [+ 11+ - =
0.9991 1417553 60000
273 L, 313 &
814z 27
11 +1 1
+ 1080 o001 141755260000 — - . .. . =
P 13:13 1 q:«
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log L

/ 273 1343)
1 - PRy e
0 ————— i =k
OFRUAmINNO A | g " 4 10g(0.9991141755360000)
g1vz2 27
‘
1 : 11
OB0.0001141755360000 207, w3 e s
B1vz2 27
1 1
11 +logp eeo1141 755360000 1355 1(10 243 +;
27 B1v2
Series representations:
(1 (14— 81YD T(
r i ard43042 a3
1 ! 114121142 kit k
] + — = + — -
PSRRI G fen e g ¢ 10g(0.9991141755360000)
B1vz2 27
/
| : 11 -
OBD.9901141755360000 23 @)1 L T
g1y 27

1.000000000000

11.00000000000 +

81v2
1.000000000000 log

81v2 ]
27 +39v2 £(3)

~1128.391829747 lug[

250 +3942 £(3)

lo 7
B0.9901141 7553 60000 el 313

g1z a7
1.000000000000

11.00000000000 +

81v2

~1128.391829747 lug[

] 2[—D.DDDBBEBE4454DDDG}k k)
k=0
; Y G

T

1

+11+ - =
p

g1v2 ]
27 +3942 £(3)

1.000000000000 log
27° +39vV2

{(3)

I
] Z[—D.DDDEESEEﬁMﬁtl-DDDD}k Gik)
k=0
I | L+ =
)

20



Integral representations:

1

logs coor1417s5380000) ————— [+ 11+ — =
: an? 4 (313 b

8142 27
56731V 2

147° 1(3)+ 156 V2 [*t* csch(t)dt

11 + ; + logp ooo1141755360000

ol

logg ooo1141755360000| —5———— [+ 11 +
: 2x? TCEIRE!

g1z a7

Bl V2

1
11+ ; + logg ooo1141 755360000

3 i
27 I(3) +39v2 [ T
1 1 11
] FEREEY
E0.0001141755360000 2”3 +_ﬂ3:|13
g1vz 27

81I(3Hv2
3 2
27 M3)+52v2 L‘”mdt

11+ ; +10gg 0001141 755360000

Now, we have that:

(P173)/36sqrt3 +91/216 zeta(3)

1/(173) + 1/773 + 1/13/3 + ...

Input interpretation:
A R |

[ERE R

Infinite sum:

i; » ﬁ(?l;{iuz \E;F]

obn -5)°

£(5) is the Riemann zeta function

Decimal approximation:
1.003685515347952697063230137024860573152727843503803327866 ..

1.00368551534....
21



Convergence tests:

The ratio test is inconclusive.

The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:

n=1

Alternate form:
91 :(3) x

+ —_—
216 3643

Series representations:

> vem ~ a7l 8)-+(5)
_— e — "m el A —
cEibne aazll M gl ¥ 15

in 3 th . . . :
i ixyisthe nt' derivative of the digamma function

1 4 e B 3
— [24/3 91.(3)| = ol
215[ w* +9140) 36v3 216 e
1 i _ n i R
—[ 3n+91+[3}]: e M
216 36v3 27 5 (1+2k)
1 3 . 91 g pak)k J‘Tg
— (243 D103} = —= e=k=l" 00
215[ 7 +91:0) 216 ° T ey
. (n
: .1Jk{k]
— 1 = i o A E
— (2432 +91:3) = —|44/3 2 +91 —
215[4 ”+9'[}] | A % 1+n

(Pi*3)/(36sqrt3) + 91/216 zeta(3)

Input:
3

I

+

—= £03)
3643 216

Exact result:
91 :(3) x

+ —_—
216 3643

22

£(5) is the Riemann zeta function



Decimal approximation:
1.003685515347952697063230137024860573152727843503803327866 ..

1.003685515347933333

Alternate forms:

216 [91 [3}+2\F ]

9143 ((3)+ 67
216 V3

Alternative representations:
© @91 A JEATIERY
Tk
36v3 216  36v3 216

r 391 918534y x

— + = +
363 216 216 363
- £(3)91 91 Liz(-1) i
+ = — +
36v3 216 37215 363

Series representations:

e £(3)91 x 9 g |
A e e
363 216 36v3 216

x {03191 n s g 1
+ o oy )
36v3 216 3643 27 7 (1+2k)7

3

n {391 91 ™ plak)k il
— + — pik=l T HT —
363 216 216 363

Integral representations:

e L0391 e o1 ‘lllirlg'g[].—t‘?}drt
+ = T e —
36v3 216 363 648 Jo t3
x 20391 n 91 et
= = i dt
363 216 36v3 43200 -1+
NE (3191 P 91 fw t2
g = dt

+ =
363 216 36vV3 324 1+e
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1/(173) + 1/(373) + 1/(5/3) +...

Input interpretation:
s

F+¥+5_3+

Infinite sum:

i 1 74(3)
mﬁEn—lF_ 8

Decimal approximation:

£(5) is the Riemann zeta function

1.051799790264644999724770891322518741919363005797936521568...

1.05179979026...

Convergence tests:

The ratio test is inconclusive.
The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:

s 1 1 QT 1] @ 1
e R
Z{_1+2n].3 15( 2 2

n=1

Series representations:
78 T &1

8 K2

oo |

k=1

THI o 1
8 kﬂ{l+2k}3

7{63) o E,_,Ef:l A3k)/k
8 8

24

&™) is the n'™ derivative of the digamma function



Exact result:
74(3)

8
Decimal approximation:

£(5) is the Riemann zeta function

1.051799790264644999724770891322518741919363005797936521568...

1.0517997902646...

Alternative representations:
37 T3, 1

8 8
(37 78210
8 8
{37  7Lizi-1y
8 3:8

4

Series representations:
(37 7 &1

i 3
k=ﬂ[1+2k}

§@V7 _ 7z, Pak)k
8

Integral representations:
(37 7 -1log?(1 - t2)

- _—

8 240 £3

25



37 7 e 2
_——[ dt
8 16 Jo —1+¢

Now, we perform the sum of the four expressions:

7/8 zeta(3) (Note that S5 1s {(3))
(2Pi"3)/(81sqrt2) + 13/27 zeta(3)

(Pi"3)/64 + 7/16 zeta(3)

(Pi"3)/(36sqrt3) + 91/216 zeta(3)

We obtain:

7/8 zeta(3) + (2Pir3)/(81sqrt2) + 13/27 zeta(3) + (Pir3)/64 + 7/16 zeta(3) +
(Pi*3)/(36sqrt3) + 91/216 zeta(3)

27 13 = 7 n 91
— + — {3+ — + —{(F+ —— +
812 27 b4 16 1632 216

{03

£(5) is the Riemann zeta function
Exact result:
3194(3) «° V24 r
+ — + -
144 B4 81 3643

Decimal approximation:
4.185978227247405002449052505990239406858296547764744871569...

4.185978227247...

Alternate forms:
319:(3) (81+64V2 +48V3)A

+

144 5184
11484:(3)+81x° +64v2 »® +48+3 »°
5184
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11484V3 £(3) + 14—4+Elﬁ+54\'{E]n3

51843

Alternative representations:
37 224 {H13 A
+

i L[B}? II'3 L[B}gl
+ ==k + + =
8 81v2 27 64 16 3543 216
~ 25 n 753, 1) 73,1 1343, 1) 9143, 1)
P + + + + +
64 81v2Z 36V3 8 16 27 216
37 248 D13 A @7 n £(3)91
+ + ==k + + =
8 81v7 27 64 16 3643 216
7S;11) 78z:1(1) 135;1(1) 91S:.(1y = 24° n
g8 16 27 216

+ + +
64 81v2 3643
37 22 o313z AP

= 37 2 (391
+ + +— + + + =
8 g1v3 27 64 16 35y3 216
7Lis(-1) 7Lis(-1) 13Lia(-1) 91Lis(-1) =  2° ng
= i = - ==+ +
= 4425 227 3218 64 g1yY2Z 36V3
4 4 4 4

Series representations:
JH7 22 (®H13 A

L7 n {391

+ + JT— + +
8 81vV7 27 64 16 36 V3 216
W2 2 3 319 = 1
i _Z_
64 81 3.5( 144 &k 3

(@7 224 H13 AL

37 o 391
+ + 7 SR + + =
8 81vVZ 27 64 16 3543 216
R & n J19: 1
— % + + — —
64 81  36v3 126 = (1+2k)
(37 22 (D13 AP L7 n (391
+ + te= ok + + =
8 81vVZ 27 64 16 3543 216
+4ﬁﬂﬂ
. |

Life=0) 2
Blr® +64v2 n® +48v3 »° 45742y, — 1

1+n

5184

Integral representations:

(37 22 (D13 AP L7 x
+

£(3)91

+ +— + - + -
8 g1va 27 64 16  35v3 216
™ A2 AP n 319 11023[1—f2}
64" 81 35y3 432 3
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(37 22 »H13s A2 m7 A £(3)91
+ + o=k + +
B 817 27 B4 16 263 216
N2 Al n 319 e 2
e g + 2 e m—
64 81 3643 288 Jo _14.

dt

37 24 D13 2 (@7 . £(3)91
+ + ook + + =
B 817 27 B4 16 263 216
V2 A2 e 319 ot
i + + —
64 81 26v3 216.J0 1+

dt

From which:

((81 + 64 sqrt(2) + 48 sqrt(3)) x*3)/5184 + (319 {(3))/144 = 4.1859782272474

Input interpretation:
(B1+64v2 +48V3)x® 319:3)

+ = 4.1859782272474
5184 144
Result:
(B1+64vV2 +48V3)x® 319:3)
it = 4.1859782272474
5184 144

Alternate forms:

(B1+64v2 +48V3)x°
— —1.5230882820536 = 0

5184
x V2 P X
+ +— —1.5230882820536 =0
2643 81 64

E——
81+15\(59+24ﬁ e

319 4(3)
+ — = 4.1859782272474
5184 144
Expanded form:
X V2 x X 31943

+ +— 4 = 4.1859782272474
36v3 8l 64 144

Real solution:
x = 3.14159265359

3.14159265359 =

28

£(5) is the Riemann zeta function



Complex solutions:
x ~ -1.57079632679 - 2.72069904635 ;

x = -1.57079632679 + 2.72069904635;

((81 + 64 sqrt(2) + 48 sqrt(3)) ©3)/5184 + (319 {(3))/((x-1)/12) = 4.1859782272474

Input interpretation:
(B1+64v2 +48V3 )2 3193

- =4, 1859782272474
5184 x-1
12
£(5) is the Riemann zeta function
Result:
3828:(3) (81+64V2 +48V3)s°
- + - =4 1850782272474
x-1 5184
Plot:
|n: 1\

rre—— |

SRO00 — 4000 T . 2000
__3spag) | (81842 48VE )

w1 5184
= 4.1859782272474
Alternate form assuming x is real:

1728.0000000
= = 1.0000000000
1.000000000000 - 1.00000000000 x

Alternate form:
48V3 P x+64V2 P x+81x° x+ 198443523483 27 -64V2 £ -81A°

5184(x-1) =

4 1859782272474

Solution:
x = 1729.000000000

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
29



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)

((((81 + 64 sqrt(2) + 48 sqrt(3)) 73)/5184 + (319 {(3))/144)*1/3

Input:

| - o
3|| (B1+64v2 +48V3)x® 319:3)
+

\ 5184 144

£(5) is the Riemann zeta function

Decimal approximation:
1.611631157728558233010611244286714690400108716561115072185...

1.6116311577... result that is near to the value of the golden ratio 1,618033988749...

Alternate forms:

|
31+15\f59+24x#5 P
3| 319(3)
i

144 5184

1—2 ‘Ejé (1148423 +(81+64 /2 +48 E]f]
|

4 3 ! = 3 = 3
11484 £i3481a 4644/ 2 nd 4484/ 3 o

All 3rd roots of (319 {(3))/144 + ((81 + 64 sqrt(2) + 48 sqrt(3)) ©3)/5184:

| -
o 3|I 319:3) (B1+64V2 +483)A°
“\ T1aa 7 5184

=1.6116 (real. principal root)

| o
in EII 31953 (81+64V2 +48 V3)a®

\' 144 5184

| —

a1 3100(3) (B1+64V2 +48v3 )40

g 2im¥3 3 e L ~_0.8058-1.3957 i
\ 144 5184

=—0.8058 +1.3957 i
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Alternative representations:

3/[81+54~E+48ﬁ}n3 3194(3)
\ 5184 T

*(B1+64v2 +48vV3) 31973, 1)
5184 T a4

3(81+64V2 +48V3)

/ 31985:1(1)
+

3/ (81+64V2 +48V3)x 319/3)
\ 5184 TT1aa T 144 S
J (B1+64V2 +48V3)xa° 3193 319 Lis(-1) «° (B1+64V2 +48V3)
\ T Y GAr T 3 149 5184
4

Series representations:

J (B1+64v2 +48vV3)x® 319:3)
\ 5184 + ~A 5184 144 £

(B1+64vV2 +48vV3 )~ 319 & 1
W ol il
kE

._.

144

3/ (B1+64v2 +48V3)x® 3193

\ 5184 g o
(81+64V2 +48v3)A° algi 1
3| e
\ 5184 126 & (1+2k)

‘ (B1+64v2 +48V3)x° 319:3)
\ 5184 - =

144

319 yo pak)k (B1+64v2 +48V3)r°

3] — pioks= R
N 144 5184

Integral representations:

3/ (B1+64V2 +48V3 ) 319:3)
\ 5184 = 2

144
|
- \!3[81“54 2 +48V3 )’ +1914J —

3{ (B1+64v2 +48vV3)x® 310:3)

+ &

\ 5184 144
([31+54E+4M3} 319
t cschitydt
5184 " 504
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| — —
3I| (B1+64V2 +48V3|r 319.(3)
-+ =

\ 5184 144

| S —
, (B1+64V2 +48V3)a® 319 ra1log’(l-t7)

B | g
\ 5184 432 Jo t3

((81 + 64 sqrt(2) + 48 sqrt(3)) 3)/(x-99+4) + (319 {(3))/144 = 4.1859782272474

Input interpretation:
(B1+64v2 +48V3 )2 319:3)

- =4, 1859782272474
x—99+1 144
£(5) is the Riemann zeta function
Result:
(B1+64V2 +48V3)a® 3193
- - - =4, 1859782272474
x-095 144
Plot:
10
- [
- 4000 =B000 | 2000 4000 GO0

B1484 W2 483 | m?

393

x-05 144

= 4 1859782272474

Alternate form:
319x:(3)-30305:(3)+6912v3 »° +9216v2 »° +116644°
144 (x - 95)

=4, 1859782272474

Alternate form assuming x is positive:

5184.000000
- = 1.0000000000
95.000000000 - 1.0000000000 x

Expanded form:
4843~ 642 . B81sP 3193

+ + +
x-95 x-95 x-95 144

=4.1859782272474
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Solution:
x = 5279.00000000

5279 result practically equal to the rest mass of B meson 5279.15

Now, we have that:

1/16%(2+sqrt2)(1/2) [In((((1+2(2+sqrt2)(1/2)+4)/(((1-2(2+sqr2) (1/2)+4))))) + 2

tan”-1 ((2(2+sqrt2)~(1/2)/(1-4)))]

Input:

1 1+2V2+v2 +4 il WERNT
% 2+\/E log +2tan |2~ 3
1-2v2+v2 +4 =

|

logixi is the natural logarithm

tan~! (x)is the inverse tangent function

Exact Result:
iﬁ. 2+\/E [lng[5+2 2442 ]—Eran'l[ﬂ]]
> 5-2vY2+v2 4

(resultin radians)

Decimal approximation:
0.013764838311382013868966278430505886004523852083036857721...

(resultin radians)

0.013764838311...

Alternate forms:

1 I}
- 2+\1!E [ranh"1

5 3
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1
2+E lﬂgsﬂ 1186 +400 v 2 +257

5]

f14524|:|r:| 948800+ 2
\ 66049 66049 ||

3

=i m}[z ran—l[z—‘f i ] 1ag[5—+2 Va7 ]]

U L

5242442

16372

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

Alternative representations:

1 1+2¥2+v2 +4
e 2+wj_[10g[ 2 = al

16 1-2v2+42 14

i[ztan[ \Iz+ ]+10g[5+2 EHEHJE

1-4 -

16 5-2v2++v2

1 1+2V2+v2 +4 2Y24+42
—\/2+E [log[ uf 5 £ ]+2tan'1[—+]

16 1-2vY2++v2 +4 1-4

1 5+2V2+v2 || |
—6[2tan [ \IE+ ]+log,[ 2 2 ]]\IE+1..'E
1 142V2+v2 +4 2V 2442
—= \/2+1,' 2 [lng[ 2 = 2 ]+2tan'1[—+

5-2v24+42
16 1-2v2++2 14 1-4 ]

1 5+2V2+42 || |
—E[Etan [ \IE+ ]+10g[ﬂ}lagﬂ[ = = ]]J2+\‘IE

5-2v2++2
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Series representationS°

T

uf o 2 —
lng[— b ]—i\/2+'\|f2 3 i i b
5-2v2+v2

Etan'l[z V2+v2
+ —————————

1-4

1_15\/ J_[lag[“Merﬁ*A'

122+ +4

\/:ta_l[z 24T ]
e e )

4
5-2v2+v2

\/7\» 4*[2+ﬁ}_k-"'2[—5+2*u'2+ﬁ]k
V2 3, ;

1 1+2V244/2 +4 |2V 2+42
o 2+\({E log +2tan —1a I
1-2y2+v2 +4 -

1\|'2+£ tan [Zn}+—\/2+\({_10g[ l+5+2 2+F]
8 5-2v2+v2

c:hl'_‘

— sk
-1y Y 2+42 [-uw]
i 5.2V 2442
k=1 lﬁk
2+V2 [—[—1 —z.;,]l"‘c + (I _20}4}[% —zn]k
16k
for(izo ¢ Ror(not (1£§zg<o)and not (~eo<izps-1)
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Integral representations:

1 2+vr—PD%1+2v2+v2 +4

. _{2v2+fi
+2tan | ——

16 1 242+f§+4 1-4
q 3(2+V2) 542V 24+v2
J \f2+ log
0 4[g+4[2+‘u'l'_t2 5_2 2+\.‘T

12N TEdT +4] _{2 2+€E]
+2tan e

1 ez [lng[ e e

16 1-2Y2+v2 +4 1-4
Jm+r,[2+ﬁ}[1+ 2(2+V2))7 r(; -s)ra - s)yresy
. ds +
—icaty 48 572
5+2V2+42 a
E 2+\K_10g[ i - ]
5-2vY2++2 -

1+2V2+v2 +4
2+ 'JE [log[ il = &

3
16 1-2v2+v2 +4 -4
T 34*5u+v2]w+J_rﬁ[--4ru 5)T(s)
J ds +
=i a4y [——.Sj
5+2V24+42 i
—\/2+'J_10g[ = ] for 0
5-2v2+vV2 -

1/16*(2-sqrt2)N(1/2) [In(((((1+2(2-sqre2) (1/2)+4)/(((1-2(2-sqrt2) (1/2)+4))))) + 2
tan’-1 ((2(2-sqrt2)N(1/2)/(1-4)))]

Input:
\/ ‘J,_ [lﬂg[1+2 24T +4]+2ta1‘1 1[2 21__::?

1-2Y2-v2 +4

logix is the natural logarithm

1 ; : :
tan (x) is the inverse tangent function

Exact Result:

e e e

3

5-2v2-+2
(resultin radians)
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Decimal approximation:
~0.01487888040278285650039035025666952617526559293627054867...

(resultin radians)
-0.014878880402782...

Alternate forms:

1
3 \/2 = \E [1:&1nh_1

zﬁz-fi] _{2 E-JE]]
— |(—tan —_—
5 3

1|2V 2-yz

(V-1-i + ‘-."—1+1}[2ta11

)

oo
]—103’[51’2"2 V2

524242

167

-1_;,\('2-5195[1-;¢'2-5]+

5+2v2-+2

—z\/ J_log[u—z\/ v’_]+—\(2 \‘l_lc:g[

L B PR

tanh

Alternative representations:

5 07 1+2V2-v2 44 2N 2=+Z
log +2tan 5= A=
1-2v2-v2 +4 -
%[Etan [ yJE ]+1Dg[5+2“‘IIE ﬁ]]\IE \E
5-242-+2
1 1+2¥2-+2 +4 2242
E‘IE'E[I“E[ B ]E[T] )
1-2v2-+2 +4 B
1 5+2¥2-+2 || |
E[Etan [ \IE ]+10g:[ = ]]\IE—\E
5-242-v2
1 1+2V2-v2 +4 a2y 2242
T 2-42 |log +2tan 57 =
1-242-+2 +4 B
1 2 5+2¥2-+2 || |
E[mn—l[_a¢2_@]+1ng1%[ ' ]]pﬁ
5-2v2-+2

37
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|

1 : ‘ : :
(x1is the inverse hyperbolic tangent function



Series representations:

\/ S [lﬂg 1+2m+4]+2tan‘1[ﬁ]
2\'{ﬁ+4 1-4

]

4k [2 - ﬁ}k;'z [;I‘

= Ji i " \sizvavz
16 - k

a [_1}.’: 21+2.5: 3—1—2k [2_ ﬁ}l.'lz-hk
1+2k

1-4

o o1 32
1 \/7 o S e }1,.244;;2 [5 9 m]
"8 2-y2 rtan [zDHE )

k

\/2—5 [mg[l+zm+4]+2m_l[ﬁ]

o

=1

3

G 2N (i TR +tr—zm““}[M _zuT

16 k

for =l Rorinot (1=§ 2 o< ool and not (—oo < i Zno =< — 1}
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+2tan

1
16 1-4

\/2—\5 [mg[“M “NZ +4
124242 5
1r1+*‘~,/ﬁ[-1+"‘—*”2““7]k

(- e
1 44 — 5-2V2-v2

et =
g an [Z.;.}+2‘ 16k

k=1

i 2—\"'5 {—[—I—ZD}_k+[!—ZU}_k}[2 232 —zu]k

3

[

16k

tol odERor(not(lgizg==)and not (~es=<izpg<-1)

Integral representations:

\/ 7 1+2V2-v2 +4 J2v2-vZ
log +2tan | ———— || =
1-2V2-v2 +4 1-4

j‘l 6-3v2 1, J_log[SJrME v’_]
0

4[—9+4[-2+ﬁ}t2} 15 5_94/
1+2V¥2-+2 +4 al2v2=+2
\({_ log +2tan e
1-2y2-v2 +4 -
i oy 1[1?: 4"'2]_ (- 2+‘-."'_ {——s}r[l—s}r[s}
j - ds +
- 4y 48 /2
5+2V2-v2 |
E 2 - \{{_lng for 0 _
5-2v2-+2 -
\/ J_[l [1+zwz ﬁ+4] " _1[2#2-»@]
og an | —— || =
1-242-v2 +4 1-4
by 127335 3T (L1422 +V 2 1S - 5) T - 5) Tes)
J 2 ds +
=i pa+y ;TFE—
2

=
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(0.0137648383113820138-0.0148788804027828565)

Input interpretation:
0.0137648383113820138 - 0.0148788804027828565

Result:
-0.0011140420914008427

-0.0011140420914008427

Thence, we obtain:
(-(0.0137648383113820138-0.0148788804027828565))"1/1024

Input interpretation:
0% 0.0137648383113820138 — 0.0148788804027828565)

Result:
0.09338160770505236256. ..

0.9933816077... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e‘z”‘/g =~ (0.9991104684
143 4054\/5_3—1 oS
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

1/8 log base 0993381607705 (-(0.0137648383-0.0148788804))-Pi+1/golden ratio

Input interpretation:
1 1
= 108 coa3g1607705(—(0.0137648383 — 0.0148788804)) - + ;

logpixiis the base-b logarithm
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# iz the golden ratio

Result:
125.47644

125.47644... 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

Alternative representation:

1 1
é IDED.WBESIGJT?DSDDDD[‘[':'-D]-B?E""E — D.D14B?Eg}} — "+ ; =
1 log(0.00111404)

s

¢ 8log(0.9933816077050000)

Series representations:

1 1
é ].Dgu_ppggglm??DEDDDD[—[C'.Dla?E‘l'E — D.Dl'q's?sg}} — "+ ; =

(=1 (-0.008886/¢

¢ " 8 log(0.9933816077050000)

1
é IDED.WBBSIM?TDSDDDD[‘[D-D 13?648 — G.qu's?ag}} — 0+

& | =

1
e 18.824261985148 log(0.00111404) -

1 =3

5 10g(0.00111404) " (-0.0066183922950000)" Gik)

k=0

1/8 log base 0993381607705 (-(0.0137648383-0.0148788804))+11+1/golden ratio

Input interpretation:
1 1
é lﬂgu_ggggglm?mg[—[D.G13?543383 -0.0148788804n + 11 + ;

logpixiis the base-b logarithm
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# iz the golden ratio

Result:
139.61803...

139.61803... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

1 1
é lﬂgﬂ.WBBSIMTWEDDDD[_[D'D13?648 — |:'.':'l43?39}}+ ll + ;

i, L log(0.00111404)
" 4" 8log(0.9933816077050000)

Series representations:

1 1
é ].Dgu_ppggglm'_?'?DEDDDD[—[':'.':'13?648 — |:|.|:|148?89}}+ ll + ;

w -1 (-0 908886/
1 Yo — ¢

k
14—
"4 8log(0.9933816077050000)

1 1
5 1080 003381 6077050000(~(0.0137648 —0.0148789) + 11+ —
1
L1 18.824261985148 log(0.00111404) -

1 =3
5 10g(0.00111404) " (-0.0066183922950000)" Gik)
k=0

1/10752(((1+(-(0.0137648383-0.0148788804))+0.08-+0.02-+0.0047-0.0002)))

Input interpretation:
1
o (1-(0.0137648383 - 0.0148788804) + 0.08 + 0.02 + 0.0047 - 0.0002)

Result:
1.1056140421 = 10722

1.1056140421*%107 result practically equal to the value of Cosmological Constant
1.1056*10 m™
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Now, we have that:
(page 97)

((1/4 tan™-1 (2))) — ((1/20 tan™-1 (2)"5)) + 1/(4sqrtS) tan™-1(((((2-2"3)sqrt5)) /((1-
3*272+274)))) + 1/40 (10-2sqrt5)™(1/2)* In (((1+1(10-2sqrt5)™(1/2)+4))/(((1-1(10-
2sqrt5)™(1/2)+4))))

Input:

1 1 1 2-2%)v5
. tan'l(E}— — 1:5111'1{2]'5 + ——tan”} #
4 20 | A SV S

Ll o [1+1N"1[J—2v"§ £
Lo i
40 121418225 +4

tan ! (x)is the inverse tangent function

logix is the natural logarithm

Exact Result:
-1] &
1 { 5+¥10-2v5 | 1 1 tan —]
E 10-2 'H‘IE 102[ ks ]+ ; ran'l{E} - ﬁ tan'1{2}5 - i
A RN 445

(resultin radians)

Decimal approximation:
0.117871277524338220859857341320591906495581624687993036863...

(resultin radians)

0.1178712775243382208598...
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Alternate forms:
1 1, —. (1 " —
- [5—*.,"5] 1c:g[E [109-20 5 +2 \j 1.:.[3.:.5_ 1095 ] ]]+

20
tan'l[%]

E -1 i 1,5
tan {2)- tan {2y -
4 20

445
1 1 .
éz[lﬂg[l 21}—10g[1+21}}—5—:[10g[1—2:}—10g[1+21}} -
[1"3[1‘_5]‘1"5[“_]] 1 5+Y10-245
— b 10-2v5 log
BVS 5-v10-2v5

L1025 [1ug[s+ Jﬁ]-mg[s- 4’@]]

6
10 tan'l[E} ~2tan 2P — 245 tan'l[—]
V5

Alternative representations:

1 (2-28)¥s
3 B

1 1 204
—ta11'1[2}——ta11'1[2}5+ i -
4 20 4\E
1+1V10-2475 +4 1
\I 10-2 \K_ lug[ = Ll 5 tan~'(2) -
1-1Y¥10-2+5 +4
= -1f B45
1 5+V10-2v5 | | T [ -11+24]
ﬁtan [2}+4—Dlag, \le—E'\;’IS =
5-v10-2v5 b 5
i 1( (2-23)¥5 ]
1 1 2,04
—tan'l[E}——tan'l[E}E+ i +
4 20 45
1+1V10-2+45 +4 1
\I 10-2 \j_ log[ i iz 5 tan"'(1, 2) -
1-1Y¥10-2+45 +4

prz — ~1f1 645

1 . .5 1 [s+V10-2v5 = Sl
ﬁtan (1, 2y +Elc:g 10-24/5 + —
5-v10-2v5 4v5

44



f (2-23)¥s
tan"| ——5 3
1-3 2242

445

1 -1 1 ]
—tan (2)- —tan (2} +
4 20

1+1¥10-2+5 +4| 1 1
—\jlﬂ E'Jl_ lng[ = £ :Etan'l[E}—ﬁtall_l[215+
1-1v10-2+5 +4
1 A4S
1 5+v10-2v5 i ['_11+z4]
- logia)log, 10-245 +
5-410-2v5 45

Series representations:

f (2-23)¥s
tan"| ——5 3
1-3 2242

445
1+1Y¥10-2+5 +4
—\jm E'ofl_lng[ i i

1 -1 1 ]
—tan (2)- —tan (2} +
4 20

E tan'l[E}— i 1:511‘1_1[2]'5 -
4 20

1-1410-2+5 +4
tan- i_ - f
[ ] \Im 245 lag[ g 2PN A Er]

445

S5-4y10-2+5

1__ 5
i IlD—E\‘? ‘“i[z 2\"10-2@?}(

40 - ke

—

45



. -1[ [z-2%)¥'s. ]
an” | ———
1-3 - 22 424

1 il 1 o, P
—tan (2)- —tan (2} +
4 20 445

1+1Y10-2+5 +4
dlD th_m% i i

1-1410-2+5 +

[

1
= 160 tan"(z) — 32 /5 tan(z0) - 32 tan"(zo)® +
5+V10-2v5
16 2[5—wﬂ§]10gL14— - ]-15 E[S—Wﬂ;]
5-v10-2v5
I S
_1+5+w.l'1|:|-2 V5
o W P o (~(—i-z0)* +(i-50)") 2 -20)
3 P +80i )" - -
k=1 k=1
—& -+ k
@ |—(—fi—Za) " +i—Za) " (2 - 20}
8D1‘tan'1[z.;.}4 Z{ P } +
k=1
- . o {—[—I—Zn}_k+[1—Z|:|}_k}[2—2.'|:|}k
B0tan “izg) Z i +
=1
2 & [—!—Z.,j]l_&+[1—Z|:|]'_"c}[2—Z|:|]IJ;c e
40itan iz -
H ol Z‘ K
L [& (- s -z 2 -2k )
10tan “(zg) Z % -
=1
& [—{—! _zﬂ}_k +[I—Zc|]'_k}[2 —Zn]l'llc 2
i1 = -
=1
* &\ _6 k
\I_ o {—[—!—ZD} +1ir—Zg) }[E —ZD]
1645
i 23 =
k=1
for(fzoe Ror(not (1€izg<s)and not (~ee<izgs-11
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1/40 (10+2sqrt5) (1/2)* In ((1+1(10+2sqrtS) (1/2)+4)/(((1-
1(1042sqrt5)~(1/2)+4))))

Input:

1| o
= J10+2v5 lag[

1+1vY10+2+5 +4]

1-1v10+2+v5 +4
log(x) is the natural logarithm

Exact result:

1| o
i Jlﬂ+2\."5 lng[

5+m’m+2v§]

5-v10+2+5

Decimal approximation:
0.189872557940113444479006186860777045433398567588140007800...

0.18987255794...
Property:

I | =
= J1D+2-\,"5 lng[

5+y 104245
5-410+25

]is a transcendental number

Alternate forms:

E |
Y [ Lot e, [B0500 ATat0yS
20\ 25 V3) logl g5 | 218 T 1681 T 1681
5+||'2|:T\-"_5:|
(V1-2i +V1+2i)log
s-uu'zn:sw?]
8 x 534
EE —— P
E—ID\E[SMJ'S][lug[5+\f2[5+\/§]]—10g[5-,j2[5+£]]]

47



Alternative representations:
1+1V10+2V5 +4
— 4 10+2 \'{_ log

1-1vY10+2V5 +4
[5+w10+2f5

5-410+2v5

—4
20 ‘B¢

]J1D+EJE

1+1Y¥10+2+5 +4
— 1Cl+2wj_lng

1-1vV10+2+5 +4
5+V 10+2V5

5-v10+245

1
— logiay 1o
20 glaj grz[

]J1u+2JE

1 1+1v10+2¢§'+4
— 1D+2\'{_10g =

40 1-1vY10+2v5 +4

-— I'—
1_5+u10+2f5]J10+2JE

5-410+2v5

—

Series representations:

1+1V10+2v5 +4
_\/10+2\/_lng[ + c =

- 1{1D+2v5 4
J [ v1u+zJ§]
e 1D+wal_ log| -

5-v10+2+5

1 = 5 =
2 o

| —
1\/ w0 2u|2|:5+u5]
— 10+2v5
+2v5 ¥ p

I
e

1+1Y¥10+2+5 +4
_\/10+2\K_1czg[ it = e ]

1-1410+2+5 +4

L B = 2”|2[5+‘-."'§}
ﬁ\fi[5+"gll5]10g— =

+\/2[5+\'"§]

R
?“W?ﬁ+€§rWELS+J2ﬁ+€§]T

20 245+JE]§: k

k=1
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1 1+1V10+2+v5 +4
= 1ﬂ+2Jr_m% 2 = E

40 1-1vV10+2+5 +4
1| 5+v¥10+245
;aJlD+EJE-th1+ Lk ]-

5-410+2+5

1

/ 2
_1+5+\. 10424 §
[

'_ -« 5y 104245
— yJ 10 + 2 K
k 1

Integral representations:

.
5+".IIIE|:5HE]

= = ... . | |: .—.l
1 J —  [1+1¥10+2v5 +4] 1 |1 5- [2(54vF ) 1
o y L2

=~ 10+2v5 log 5 42[5+45]L

1-1V10+2+5 +4 i

= i p—
1 1+1V10+2v5 +4
35J1n+2ﬁ5 log| — = i
1-1V10+2+5 +4

[ 1 54 10425

—5
— - +—] [{-s) (1 +3)
iV 10+245 [‘I«mr 5-v 104245
=i sa+y

ds ol

80x I(1l-3s)

((1/4 tan™-1 (2))) — ((1/20 tan™-1 (2)"5)) + 1/(4sqrt5) tan-1[(((2-2"3)sqrt5)) /((1-
3*272+274))] + 1/40 (10-2sqrt5)™(1/2)* In [((1+1(10-2sqrt5)~(1/2)+4))/((1-1(10-
2sqrt5)N(1/2)+4))] + 0.18987255794

Input interpretation:

1:5111'1[—[2 _ 23} v5 ]

Lo L i
an_ (2)- tan” (2) + t
4 20 1 - 9w2% 4 2%

445

1+1¥10-2+5 +4
——Jla zdr'm% e 2
1-1Y10-2+5 +4

+0.18987255794

1 J ; ]
tan  (x) is the inverse tangent function

logixy is the natural logarithm
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Result:
0.30774383546. ..

(resultin radians)

0.30774383546...

Alternative representations:

1f (@2%)v¥s
tan TR T
1 5 1-3 - 2= 42

1 I 1 _
—tan (2)- —tan (2} + +
4 20

45

1+1V10-245 +4
Jlu 2v5 log +0.189872557940000 =
1-1v10-2+5 +4

1 1
0.189872557940000 + a tan~ (2) - 20 tan~'(2)° +

1 645
1 5+¥10-2v5 il P—HQJ
e o0g, 10-245 + —
5-v10-2v5 4V5

1f (@2%)v¥s
7 R e
1-3 2242

1 -1 1 “1825
—tan (2)- —tan (2} + +
4 20

45

1+1V10-245 +4
Jlu 2v5 log +0.189872557940000 =
1-1v10-2v5 +4

1 1
&1898?255?940&&&4—;tan'[l,Ey—Eﬁtan'[l,EF-+

— -1fq _ _6¥5
1 5+vV10-2v5 | | Hn [L -ne4]
o log \I 10-245 +
5-410-2v5 4v5
tan'l[ [2-23)¥5 ]

1 1 o 2 4
- tan_l[E}— = 1:':11‘1_1[2}5 - s +
4 20 avs

1+1V10-245 +4
Jlu 2v5 log +0.189872557940000 =
1-1v10-2+5 +4

1 1
0.189872557940000 + a tan~ (2) - 20 tan~'(2)° +

1 645
1 5+v¥10-245 il P-ua4]
o logia) log, 10-245 + —
5-410-2v5 4V5
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Continued fraction representations:
tan'l{ (2-23)¥5 J

51

1 1 = 2 a4
Ztan '(2)- — tan " '(2)" + e A +
4 445
1 | 1+1V10-2+5 +4
o J10-2v5 log +0.189872557940000 =
1-1vV10-2+5 +4
8 1
0.189872557940000 — — -
5[1+K‘”‘“] 2[1+K‘”‘“]
k=1 1+2k k=1 1+.2k
[_1+5+‘l.'1|:l—2\.n'5 ] II].D—E‘I'IE
3 S5- 10-2 5
o AR s ) 14k |2 54y 10-2 45 B
101+ K ET |%]~ _1+—~]
k=1 af bl = v 1n_m T
A0]1 « K E-%10-2+5
k=1 14k
8 1
0.189872557940000 - — S+ — _
5|14 4 2 2(1+ 415
3+ 1 3+
5+ 36 5+ 36
L] 64
?+9+... (e O+...
. 10-2VS [_1+ 54y 10-245 ]
3 N 5-\ 10-2v5
0|1+ 36
_1+5+w,f 10-2v5
0 T 5.4 1025
2|3 _1,5+V10-2VF
5 5+5[? 22 | 5 5-v 10-2V5
+ —_——
50+ a[p, 5V 10-2V5 ]
34 5.4 10-2+5
a[p,5+¥10-2VF ]
44 5-v10-2+5
B+



1

- tan (2
— [an -
P )

1 |
i J10-2vs lag[

tan'l(

(2-23)¥5 J

1-3 - 22 424

1
= 1:511‘1'1[2]-5 -
20

445
1+1V10-2+5 +4

+0.189872557940000 =

1-1vV10-2+5 +4
1
0.189872557940000 — — -
5[1+K‘”‘“] 2[1+K‘”‘“]
k=1 1+2k k=1 1+.2k
[_1+5+\"1n-21.e5 ] 10-2v5
3 5-v 10-2v5
a0 Ekﬂ 1‘1?2 @ —— =
10[1+K 15—] |%]l_1+wl
-1 142 k o0 ¥ T, r———
401+ K — > Vig2vs
k=1 {3+¢-1;"u,-1+k.|+k]
8 1
0.189872557940000 — T _
5|1+ 4 2{1+ 4
3+ 16 3+ 16
36 36
5+ 62 5+ 64
7
& Q4. > 0+,
vio-2vs [_1+ 54y 10-245 ]
3 . 5.4 10-2v5
i
0|1+ 36
_1+5+w,f 10-2v5
i T 5.4 1025
2|3 _1,5+V10-2VF
324 —
5 5+5[?+ Eee ] % 5-4 10-2+5
50+ 5 [_1+5+ 10-2V5 ]
34 5.4 10-2+5
: [_l+5+wf 10-2 V5 ]
04 5-v10-2+5

52
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42/[1/4 tan™(-1)(2)-1/20 tan™(-1)(2)"5 + (tan™(-1)(((2-2"3) sqrt(5))/(1-3 2”2 +
274)))/(4 sqrt(5))+1/40 sqrt(10-2 sqrt(5)) log((1+1 sqrt(10-2 sqrt(5))+4)/(1-1 sqrt(10-
2 sqrt(5))+4))+0.18987255794] +Pi

Input interpretation:

/|1 -1 1 -1,y 5
42 /- tan (2)- —tan {2y + = +
[ 14 20 445

1+1Y10-2+5 +4
+0.18987255794 [+

1 | —
- "flﬁ—z-\IS lcg[

1-1410-2+5 +4

1 ; : :
tan (x) is the inverse tangent function

logixy is the natural logarithm

Result:
139.61873747...

(resultin radians)

139.61873747... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

f (2-23)¥s
tan

1 1 e e
42 /1= tan”~(2) - — ran"'(2)° + 1 %_2 H -
[ 14 20 4+/5

1+1vY10-2+5 +4
+0.189872557940000 |+ =

1 —
5\110-245 lag[
1-1vY10-2+5 +4

1 1
= +42 /0.189872557940000 + z ran~'(2) - 5 ran~1(2)° +

/

65 ]

-1
tan [—
“1142%

1
——— + — l0g,
445 40

5+v¥10-2+5 | | —
[ +y : ]\hﬂ-zqs
5-v10-2+5
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‘can'l[—f'z_zg:I ] ]
" 1 _ 1-z 22424
42 -"'l tan 1[2}— — fan 1[2}5 + = +

1
/|4 20 45

1 | 1+1Y10-2v5 +4
E\Im-zﬁ log +0.189872557940000 |+ =

1-1Y10-2+5 +4

1 1
n+4zf,*’ 0.189872557940000 + tan”'(1, 2) - e tan~ (1, 2)° +

tan‘l[l, - _T:+;4 ] & ag[S +410-2+5
5-410-2v5

4
445 40

_1[ f2-2%)¥'s ]

tan™| ———

" 1 _ 1-z 22424
42 -"'l tan 1[2}— — fan 1[2}5 + = +

1
/|4 20 45

==

1 | 1+1410-2+5 +4
E\Im-zﬁ log +0.189872557940000 |+ r =

1-1Y10-2+5 +4

tan'l[— £y5_ ]

_1142%

1 1
= +42 /0.189872557940000 + = tan~1(2) - — tan"L(2)° +
/ 4 20 445

1
5+410-2v5 ]\Im—zﬁ
5-410-245

1
— logia) lo
40 glay gﬂ[
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Series representations:

f (2-23)Vs
1 1 . 1-3 22424
42 -"'l - tﬂl‘l_l[E}— — tan_l[E}s + +
/14 20 445
1+1vY10-2+5 +4
ot \(10 25 log +0.189872557940000 | +
1-1y10-2+5 +4
i’
142 k
k
{__1} g2k b
5 B
a0 1+, |
_ r+42/|0.189872557940000 + 3 i -
el 4 1+2k

k=0

142k

[ P 41+2kF 2t }_
P 1+ ||2él
20 %; 1:+2k

[ larg[llﬂl —x-2v5)
explim

_]ﬁ[z :

*(-2) (10-x-2V5¥

2 e k!
ik
[__1-k [_ v 10-2v35 ]
[ 5+V10-2+5 B e -54V 10-2V'5
log|-1 + . % +
5-v¥10-2v5 } k=1
143 k
(-1 571-3k qple2kp o | ¥ 5
o q, 184952
2 “
k=0 142k

4EXP[”[:£345;IJ

fon R

SNd X

x Do

- 11"‘;5-::# (-]

55

|



WS, {2-23)vs
an” | ————
1-3 22424

/11 -1 1 -1,7.5
42; —tan (2)- — tan (2) + +
4 20 445

1 1+1V10-2v5 +4
= 10-245 log

1-1v10-2+5 +4

+0.189872557940000 | +x =

/ 142k
1k 4142k
[-g} 475 Friak ==
|
42 /|0.189872557940000 + ~ i
+ : + = =
AR 4 2, 1+2k
k=0
i 142 k 43
k
o] P ——
14 |I e
. -
20 Z 1+2k
k=0
¢
[ i J_l"lz g Lkl G2 (F1-laigszg )@ m))
oty 0
1+2 k
BT S LS PRl S SN/ S—
a0 1+1|||II 14132 V5 T vs?
z 125 /
o 1+2k /
o (-1 (-1) 520 5t
4 Z +
k!
k=0 .

1 5142 Isu.gll 10-245 -z ]I.-"l:Z m] 12 1+Img|: 10-2 w?—z.;.],a"qz :r:|1
Eeal e Pl | | )
40 (z.;,] h

[_ l}k [_ ‘l.'I 1W0-245 ]
1 [ . S+ 1D—2v"§] i £ —54v 10-245
ogl-1+ -
5 410245 J k= k

@ [_1}.!.; [_El}k [1':' -2 \'"E —Zu}k Z,:,_k
k!

k=0



sl {2-23)¥s
an” | ———
1-z 22404

45

1+1V10-2v5 +4

Y10-2+75 +4

[2}5 +

1|
- 10-2\Elag[

i

+

/ 1 1 1 1
42 /|- tan i2)- — tan
/14 0

1-1

T—

= ;r+42}|,- 0.189872557940000 +

(~t-i

argii(2 —xn

—x 7 i -x}*}[z —x)

] + 0.189872557940000 | +

Lif g Y
4[an x}+}1'{ i J+21kg_

(~ -

e

— X% i -xr“}{z - x)

1 o arg(2-xp| 1 &
2 o e| 420 1,5

)

e B V5
N 5

|= =4 —w'—x]'k Hi —x]_k:l [—x—

k

645 "
5

tan'l[x} +ir

i
2 k=1

k
1

-1k s—f x K (1),

40

4explin| SE=2 )1V 3
@ (— ]_

k!

x*(-3) (10 -x- 25 |f

R

[ larg[lﬂl =g NE)
explim

4

2 i [’
{__1}k [_ v 10-2V5 ]_k
10g[—1+5+‘j 10-2v5 ]_i 2 | cadimays
5-410-2v5 J iz k

landx=eRandx <=0

57

k43
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|



42/[1/4 tan™(-1)(2)-1/20 tan™(-1)(2)"5 + (tan™(-1)(((2-2"3) sqrt(5))/(1-3 2”2 +
274)))/(4 sqrt(5))+1/40 sqrt(10-2 sqrt(5)) log((1+1 sqrt(10-2 sqrt(5))+4)/(1-1 sqrt(10-
2 sqrt(5))+4))+0.18987255794]-11

Input interpretation:

/1 -1 1 -1,q.5
42 /|- tan “(2)- —tan {2y + = +
[ la 20 445

1+1V10-2+5 +4

1 4 —
- ‘j 10-2+/5 log +0.18987255794 |- 11

1-1Y10-2+5 +4

1 ; : :
tan (x) is the inverse tangent function

logixy is the natural logarithm

Result:
125.477144832. ..

(resultin radians)

125.47714482... 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

Alternative representations:

{2-23)¥5
; 1-z 22404

1
42/ tan'l[Z}— — tem'l[E\\5 - +

-]
1 tan (
f 4 20 445

1+1v10-2v5 +4

1 | —
= \I 10-24/5 log[ ]+ 0.189872557940000 |-

1-1v10-2v5 +4

1 1
11=-11+42/ [D.1898?255?94DDGD +o tan (2 - 0 tan " 1(2)° +

/

-1 _ 645 ——, —
AR [‘_11+24] 1 5+410-2+5 | [ o
——  + — log, 10-245

4V5 i 5-410-2v5
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'[Eln'l[—f'z_zg:I ] J
" 1 _ 1-z 22404
42 -"'l tan 1[2}— — tan 1[2}5 + = +

1
/|4 20 avs

1 | 1+1V10-2v5 +4

— \10-2v5 log + 0.189872557940000 |-

40
1-1410-2v5 +4

1 1
11::-11-f42f G.1898?255?94DDDD1-Etan'%l,2}— 55ran‘%1,2f-+

tan‘l[l, - _T:+;4 ] 1 ag[S +410-2+5
5-v10-2v5

+
445 40

et

'[Eln'l[—f'z_zg:I ] J
" 1 _ 1-z 22404
42 -"'l tan 1[2}— — tan 1[2}5 + = +

1
/|4 20 avs

1 1+1V10-2v5 +4

i 4 10-24/5 log +0.189872557940000 |

40
1 -1 10-2v5 44

1 1
11::-11-f42f GJ398?255?94nnnnﬂ-Eran'Hzr-55ran'%2ﬁ-+

=1 Gy 5
Adn P-uﬂ4] 1 5+v10-245
————————+Zammmm& 10-2+5
4Vs 5-410-2v5
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Series representations:

{2-23)YVs
i1

1 e 4} 1 |
42 /|- tan '@ - — tan" 12" + Sl R \I 10-24/5
/a 20 Vs 40

tan'l[

1+1v10-2+5 +4
log +0.189872557940000 |- 11 =

1-1v10-2+5 +4

[
142k

14k 142k
[-g} 475 Friok —
o 1+|“l
-11 +42 / 0.189872557940000 + E Z e -
f 4 1+2k

142k

% 9VEF o =Rt el he=w=a¥5 )
Exp[”rlarg[lﬂ x-2 5}]\/;[2 =k | ]

2 e k!

(3 (e

W e -54v 10-2v'5
- L k N
5-410-2+5 ] k=1

5+410-2+5

lug[— 1+

1+2 k

L]
S
| =2

1+\III,1+144~, 5

Zw 125
o= 1+2k

1
sonfr|222=2) ¥ 37, Tk

R ST AR gl B k|

for Randx <0
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i 2-23y5
tan~? e
1-3 %3243

HE -1 1 -1,.9.5
42; —tan (2)- — tan (2} + +
4 20 445

1 1+1vY10-2vV5 +4
35,!10-2\f§'1ag[ z * ]+D.1898?255?94DDDD _

1-1v10-2+5 +4

i 142k
1k 142k
- S) 47 Frax —
; 1 "5’1 1+"I.II 5
11 =-11+42/|0.189872557940000 + -
/ 4 1+2k
k=0
{ 142k 43
k
[ 5 ¥R B ——
14 |I e
o V5
ol +
20 Z‘ 1+2k
k=0
i
[ i ]_1';2 o e L G2 1-las5—=g @ m))
I 0
142k
R LS DL S O | S—
o 1+1|||II 1+M
Z 125 /
i 1+2k /
o (1F (1) 520 gt
4 Z +
k!
k=0 .
1 712 Ialgll 10-24'5 -z ]I,f'u:z m] 1,1'2|:1+Img|: 10-2 5 —zp ],a"qz :rJ|]
il e Pale | . )
4D(%J u
[_ l}k [_ ‘l.'I 10-2 45 ]
1 [ ) 5+1;'1CI—2V"§] i 5 54y 10-2 5
ogl-1+ =
5410245 ) = Ik

@ [—l]lk [_El}k [1':' -2 \"'E —Zu}k Z,:,_k
k!

k=0



sl {2-23)¥s
an” | ———
1-z 22404

45

1+1V10-2v5 +4

Y10-2+75 +4

[2}5 +

1|
- 10-2\Elag[

[

+

/ 1 1 1 1
42 /|- tan i2)- — tan
/14 0

1-1

S

11 =-11 +4EH 0.189872557940000 +

(~t-i

argii(2 —xn

—x 7 i -x}*}[z —x)

] +0.189872557940000 |-

Lif g Y
4[an x}+}1'{ i J+21kg_

(~ -

e

— X% i -xr“}{z - x)

1 o arg(2-xp| 1 &
2 o e| 420 1,5

)

e B V5
N 5

|= =4 —w'—x]'k Hi —x]_k:l [—x—

k

645 "
5

tan'l[x} +ir

i
2 k=1

k
1

-1k s—f x K (1),

e
40

4explin| SE=2 )1V 3
@ (— ]_

k!

x*(-3) (10 -x- 25 |f

[ larg[lﬂl =g NE)
explim

4

2 i [’
{__1}k [_ v 10-2V5 ]_k
10g[—1+5+‘j 10-2v5 ]_i 2 | cadimays
5-410-2v5 J iz k

landx=eRandx <=0
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‘.'I..
‘;'-.J

1/2 tan”-1 (2) + 1/6 tan’-1 (8) + 1/(4sqrt3) In (((1+2sqrt3+4)/(1-2sqrt3+4)))

Input:
1 1 1+2V3 +4
“tan"Y2)+ - tan"}(8) + lng[ ]
2 6 443 1-2v3 +4
tan_lm i= the inverse tangent function
logixy is the natural logarithm
Exact Result:
lag{ 5+2ﬁ]
- 1 1
ﬂ + = ran'1{2}+ - ran'l{S}
43 6

(resultin radians)

Decimal approximation:
1.040991496732833639573748611915498201204183344336196931089...

(resultin radians)

1.040991496...

Alternate forms:
1 1
> H 3 log(ﬁ {3? +204/3 ]] +6tan"(2)+2 ran'liﬂl]

log(= (37+20V3 ) 1 1
3{13 } + - ran_1{2}+ = ran_l{ﬁ}

4v3 2 6

1 S+2+3
— [E log[-l_—?] +6tan"'(2)+2 ran'l{S}]
5 3

Alternative representations:

10g{1+2ﬁ+4] ih {@]
1 i 1 % 1-2v3 +4 1 1 1 1 Bels2v3
—tan (2)+ —tan (B)+ ———— = —tan (2)+ —tan (8)+ —
2 6 443 2 6 443

10g‘{1+2— 'F3+4] 1Dg_{5+2113 ]
1 1 B 1 1 e
T 7 F e T L S tan~(1, 2)+ - tan"}(1, 8) + 5-2v3
. 6 43 2 6 i
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i 1 103{%]

-1 -1
—tan (2)+ —tan (8 + —— =
2 i &

43
54243
1 B 1 B logia) lagﬁ[ > \E]
—tan (2)+ - tan (8)+
2 6 43

Series representations:

iia [ 142 ¥ 3 +4 ]

1 1 2473
iy () (T TN UM, ol S
2 6 443
|: 1651..'3]]*
¥ . lug[ (6+53)) z;’l—k
—tan (2)+ — tan (8) +
2 6 443 43
142 43 +4
1 i 1 -1 S [1_zu?+4]
—tan~ ()+ -tan” (B)+ ———— =
2 6 443
B
L = T
“tan Y(2)+ = tan 1i8) + _ - :
2 6 443 443

i o [1+2u'?+4]

1 B! p—
e 7 C s R i o
2 6 43
lcg[—l 542 V3 ] o (1)1 [_1 , 54293 ]"“
2 2 5243 5-2v3
= tan '(zp) + Z
3 443 1o 443 k

1{—[—1’—2.’.;.}""c + (I —z.;.}'k}[z —2.'.;.}'llc i [—[—1 —2.'.;.}"‘c + (i —zu}'k}[ﬂ —2.'.:.]-‘llc
*

4k 12k

ol pdRor({not{l€<izg=ss)and not (—ee<izg<-1)

Integral representations:

142 +/3 44
10g[+—_J
1-243 +4

L an '@+ + tan”'@®)
— ran — ran e
2 i b e A4+3
fl[ 1 4 ] log(— (37 +20 V3

+ dr +
1+42 3+192¢2 av3
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142 ¥ 3 +4
og( (2]

1 1 a7
e P C s Tt i il
2 6 43
, L, o " 4
1+ — plam = gl B4 (11
L (37420 V3 | 41+ﬁ [-37-20V3 | {1+L (-37-20 Va | 1
J 131 I 131 i + df
1 —1+%[3?+29ﬁ} 4v3 t
1+2 ¥ 3 +4
1 B 1 -1 - [1-2 ¢?+4]
—tan (2)+ —-tan B+ ———— =
2 6 43
sy E65°(4+3 135}r[51 —s) (1 - ) I(s) L::g[l—l3 (37+20V3))
- ds + o1
J—J\nﬂr 12 732 443
|
Continued fraction representations:
1+2 ¥ 3 +4
1 -1 1 -1 lo [ 1-2 V3 +4 ]
—tan (2}+ —tan (B)+ —————— =
2 6 443
lcg[é (37 +20V3)) 1 5
+ 18 =
i 2 e 2
443 1. K 4k 3[1+K 64.1:]
k=1 142 k k=1 142k
i i
1ag[E[3?+2w3}}+ 1 . 4
43 . S (
3 16
.
5+ 36
7 64 311+ 64
9 9, 256
5y 576
7 1024
3
O+ ..
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[ 142 V'3 +4 ]

1 1 a3
— tan_1[2}+ ~tan 1(8) + S ot (O
6 43
54243
lag[s-z u'?] 1 4
+ - + - =
4V3 g K a2 aﬁ_rK “ka]
k=1 1+2k k=1 1+2k
5+2v3
lcg[ 5243 ] N 1 . 4
WT e
3+ 1
5+ 36
2. 04 3]1. 64
Tor. 34— 256
5y 576
74 1024
O+...
[1+2 v?+4]
| L: & 1-2 V3 +4
—tan (2y+ —tan (8)+ =
6 43
log(-> (37+20V3)) 1 a
+ + =
AT 2 4(1-2k) [ o 64|:1—2J-:]2]
! +in ST +klfl 65-126k
i i
mghgw?+20vau 1
= + +
4+3 1+ 4
i 36
7, 100
_13+-196
5 =19+
f
64
311+ t76
-61+
1600
-187+
_313+-3136
-4309+. ..

((((1/2 tan™-1 (2) + 1/6 tan”-1 (8) + 1/(4sqrt3) In ((1+2sqrt3+4)/(1-
25qrt3+4)))))))"12

Input:

1+2J§+4H”

1 1 1 1
—tan (2)+ —tan (B)+ log —
2 6 443 1-2v3 +4
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1 J ; ]
tan  (x) is the inverse tangent function

logix is the natural logarithm

Exact Result:
54243 12
lag[ 5-2v3 } 1 1

+ = 1.'3.11_1[2}+ E tan_l[E}

443

(resultin radians)

Decimal approximation:
1.619444930152370038737329829009437718851016351898044916404...

(resultin radians)

1.619444930152... result that is a good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:
log(--(37+20¥3)) 1 . 1
+—tfan (2)+ - tan (&)
43 6

12

[’u’? IDE{%] +6tan~'(2) +2 fﬂn_l[m] i

8016100448 256

iz 12
[3 lng[—w] +2v3 (3tan~1(2) + 1:311'1[81'}]
243 -5 :

6499837226778624

Alternative representations:

[ 142 V3 +4 ] 12

1 E 1 = 1-2 43 +4
Eran 1[2}+ Etan 7 S e =

43

=412
5+2v3
10 [—,_]
T —

443

: t '1[2} : tan (8)
— [an + — [an +
2 )
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[1+2 1:?+4J 12

1 1 24T
Sty =t R —— AR
2 6 443
540243 1312
1 1 1 -1 lng[ 5-2 v?}
—tan (1, 2)+ - tan (1, By+
2 6 43

[ 142 43 44 ] 12

1 1 o243
5 tan '(2)+ - tan “(8) + —l AR =

6 4v3
R ERE
1 . 1 . log[a}logﬂ[—s_z 1;?]
—tan (2)+ - tan (8} +
2 6 443

Series representations:

[ 142 43 +4 ] 12
1 1 1 -1 1-2 43 +4
5 tan (2y+ —tan 8+ ——— -

6 443

1 — vk 412
105[ i 5.2 u'?] Lk k

= tan'l[E} + E tan_1[8}+
2 3]

443

[ 142 v3 +4 ] 12

1 1 2T
iR Y = R — e T ]
2 6 4v3
1 5423
Etan_l[zn}+ﬁlag —1++— B
BO16 100448 256 5_973
T k & & k
ﬁi[lz (6-5V3) +3!i[—[—1—2n} +(i—20)™)(2 - 0) .
k k
k=1 k=1 12
& —[—I—ZD}_k+[!—Z|:|]'_k}[8—2'|:|}k
I
k=1 k
for(fzp ¢ Ror(not (1<§zg<e)and not (~ee<izgs-1)
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Continued fraction representations:

lag[ 142 V3 +4 ] 12

1 = = 1-2 V3 +4
5 tan 1[2]\+ Etﬂn By — S TR =

443
i 12
d _
1c:g[E (37 +20V3)) 1 4
+ + =
&y i e 3[1+ﬁ“k2]
k=1 142 k k=1 1+2 k
1 —
L::g[E (37 +20V3)) 1 4
— + +
443 T S
3+ 16
?+'5_4 3|1+ 256
? o 576
5420
i 11124
[ 142 ¥3 44 ] 12
1 1 1 1 1-2 43 +4
—tan (2)+ —tan (8)+ —MM— i
2 6 43
i —_— 12
J+2 v 3
log[S_z v?] 1 4
443 N o ak2 ! o 64 k2 -
I . i [1 + K ]
k=1 142 k k=1 1+2 k
12
54243
lng[s-z u'?] 1 4
+ +
443 (TR RN (
3 16
i
5+ 36
2,04 3|14 64
D 3, 256
=4 576
7 1024
i
O+...
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[ 142 V3 +4 ] 12

1 = 1 = 1-2 V3 +4
5 tan 1[2].+ atﬂl‘l Ry — o T TR -

4+3

i 12

X —
bgh;ﬁ?+2ﬂﬁ3”+ 1 ) 4 )

A3 o a(1-2k) [ o 64-:1-2&:;?] ;
l+,51 ek o l+klfl 65126k

1

L::g[E (37 +20 ﬁ]}+ 1 )
443 ¥i 4
T 36
7,100
34196
-19+...
12
4
64
3|1+ R =76
1600
~187+
-1 130
-439+...

1/10727(((((((1/2 tan™-1 (2) + 1/6 tan”-1 (8) + 1/(4sqrt3) In (((1+2sqrt3+4)/(1-
2sqrt3+4)))))"12 +(55-2)*1/1073)))

Input:

1+2+3 +4)? 1
log|] ———|] +G5-2)x —
1-2v3 +4 10

2 443

1 1 1 1 -1
1077 —tan [2}+gtﬂl‘l 8+

1 ; : ¢
tan (x)is the inverse tangent function

log(x) is the natural logarithm
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Exact Result:

1-:-5[5"213] 12
53 5-2v 3 1 1 1 -1

— 4| ————=— 4+ -tan (2}+-tan (8
1000 443 2 kel & (®)

1000000000000000 000000000000

(resultin radians)

Decimal approximation:
1.6724449301523700387373298290094377188510163518980449... x 107%7

(resultin radians)

1.6724449301523...*¥10™ result practically equal to the proton mass

Alternate forms:
s, [bg{ 11—3{3?+20 E]J

12

1000 447

1000 000000000000000000 000000
- [n L:-g{s+2ﬁ]-1ng{5-2ﬁ:|

12
+{-+ — ++ {tan'l{ﬁl—n]]
3 443 12 323

1000000000000 000000000000000

I, VL. |
tan " {2) + l5‘1:5111 {8}]

1000

5-243

443

12
bg[suﬁ]
1000

ol +[i iflog(l-25-log(l+2i+ 1—12 ilog(l -8 -log(l+8i+

1000000000000 000000000000000

We have that:

1720 In((((1+2)75)/(14275))) + 1/(4sqrtS) In ((((1+2*((sqrt5-1)/2)+4))) / (((1-
2%((sqrt5-1)2)+4)))))) + 1720 (10-25qrt5)(1/2) tan™-1 (((((2*(10-2sqrt5) (1/2)))/((4-
2(sqrt5+1))))))
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Input:

1 1 +2P 1 1+2[51[~E—1}}+4

——-lcg[ ]+ log . +

20 1+2° | 445 1-2[§[f§_1}}+4
\/ _1[ vm-zxf—]

— 4[10-245 tan™|—88M—

4-2(v5 +1)

log(x) is the natural logarithm

1 J ; ]
tan  (x) is the inverse tangent function

Exact Result:
4445 —_—
1 ey g 2E) [2¥10-2vF
—1ng[—]+—_+— lU—E\}Etan L —
29 k1l 45 20 4-2(1+V5)
(resultin radians)

Decimal approximation:
0.028517407231721521731978720428288813074858647677244607539 ..

(result in radians)
0.0285174072...

Alternate forms:

1 g1y bE(2(29+10V5) 1 T = ([T
s loe(5y e e 55 { 3 (55 | 5545
4++5 4|2V 10-2V5
za[lﬂg[ )5 ol )25 mﬂ
% [81] 1"3[::::] 1 \/10-2«/?19 ,_2iV10-2v5 |
20 )T T4y a0 |7 421+ v5)
Lol gnle Tagl 2 m_zv’_i]
40 4-2(14+5)
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Alternative representations:

| [ 1+%|:v'_5 —1]+4]
B e — —
1. (1+2) -3 (Vs-ipa) 1 [2¥10-2v5
— log il = +— 4 10-245 tan | ———— [=
20 1+2 445 20 4_-2(¥5 +1)
1 3° 1 2¥10-2+5 [4”5]
— Dg[ 5]+—ta1‘1'1 1,— \rlﬂ E\K_ k]
20 1+2%) 20 4-2(1+v5) 4y5
1 [ 1+§|:~F5 -1:|+4]
DRl == -
(1+2)° 3 (Vs-ipe ) 1 4[2V10-2V5
—1 og = = — 4/ 10-24/5 tan™ | —————|=
20 1+2 445 " 20 4-2(v5 +1)

11 (@)l ¥
— logia) lo —
2|:| g gﬂ 1+25 t
4-n-'5]

1 _1[21!10-2@]\/10 - 1"5[“}1“5&[ 5
e e - -

_t —
20 4-2(1+v5) 445
[ 1+%|:~F_; -1:|+4]
DRl — =y -

1 (1+2)° 1-2(Vsapa] 1 J[2v10-245
— log - = +—10-245 tan” | ————— |=
20 1+2 445 20 4-2N§+1}

1 3 1 2V10-2+v5 2+5 [MS]

_log,.[ 5]+—1:'c1_11 \JlD E\',_

20 1+25) 20 4-2(1+V5) 45

Integral representations:

142 (V5 -1)44
o !
DRl —a— —
1 (1+2)° [1-;.:es-1]+4] 1 4|2¥10-2+45
— log =l = +— 4 10-245 tan |————— |=
20 1+2 445 20 4-2(v5 +1)
4445
BT oo 1 g1y log{TE)
!t+—lng(—]+—_
11 4+/5

1
J: 10{-3+V5 +(-5+v5)t%) 20
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g =)
[1+2 (V5 -1)+a

log #]
1 (1+2y 1-5(Vs-14) 1 o
— log - = +—10-245 tan
20 1+2° 445 20

fﬁ 11 - _
0 2y 2
1 [4—2[1+\"€}}[1+ 121(10-2V'5 } (13 ]

2y m-z»@]

4-2(v¥5 +1)

1225 (4-2(14V5 |2

1

A @201 +\"€]}[1+ 121(10-2¥5 ]<1-n~]

1225 (4-2(14V5 |2

4445
1 -1+ =
~ B-5 gt
20 ¢t = 4VE e
4f5[—ﬂ+4+"_5 . _']
11 645 B-y5

1 [ 1+%|:u'_5-1]+4]

DBl — 37— — - =

1. ((1+2P° -3 (Vs-pae ) 1 4[2V10-2+5

— log = I+ = +—y10-245 tan” | —————

20 1+2 445 20 4-2(J5 +1)

i(10-2V5) i ooty 4(10-2v5) ° 1 5

- = j 1+ ; r[——s]rtl—s}rm ds +
40 (4-2(1+v5 )% (4-2(1+V5)f 2

—i sa4y

lﬂg[:f:?] 2 o I

1 [81]
— log| — |+ ——=1
20 11 445 2

((10+2sqrt5)(1/2)))/20 tan’-1 ((((2*(10+2sqrt5)y (1/2))((4+2(sqrt5-1))))))

Input:

o |2N10+245
[ED 1D+2\"E]tan [—4+2[v"_—1}]

1 J ; ]
tan  (x) is the inverse tangent function

Exact Result:

1 a2V 10+2v5
o5 V10+2V5 tan|=————

4+2(V5 -1

(resultin radians)
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Decimal approximation:

0.164708638338231507885004448413660921250834714283698623665...

(resultin radians)

0.164708638...

Alternate forms:

o 3(50V5) o 555+ V5)

10V 2 10

T — Fye:
1_:t:| \Jé[5+£] tan'l[\fé[E—\'{E]]
[2(54¥5 )

["."1—21 +‘-4"1+21}1:an'1

14V 5

4 x50

Alternative representations:

1 _f2v10+2v5 | | 1
—tan | ———— \IID+21."5 = —
20 4+2(5 -1) 20
1 24 10+2+5 | |
e gy e bt \/10+2-.."5 -
20 4+2(¥5 -1)
1 |, 2v 104245 -
—tan '], —— J1D+2w,"5
20 44+2(-1+V5)

1 2¥10+2+5 | |
BT 1 s

20 44+2(y5 -1)
1 4| 2iv10+2v5 | | s
— itanh™!|- =1 10+245
20 44+2(-14+v5)

-1

75

cot

2v 10+245

44+2(-1%+5)

1 ; \ .
(x1is the inverse cotangent function

CI] \/m



Series representations:

1 24 10+2+5 | | 1 |
_taHI; 1':'+2\'E=—V"1D+2'\E T—
20 4+2(V5 - 40
-1k 2712k (10 + 2 V5 V202K (4 4 (-1 + VB 2K
— 4/ 10+2
\/ = ‘/_2‘ 1+2k
1 24104245 1
= : J10+245 = ,,f_[sﬂ/E)
20 4+2[~E-1 2
( P
1+\|"_5—d','lllll2|:5+‘-"?:|
24245
[
10g[2}+lng[1+\;€]—lcg[1+\/€—z 2[5+\j€]]—£ .
k=1
1 2Y10+2+5
e T LT B BT o
20 4+2(V5 -1)

—
1 | 1 = 2V 10+2+5
-— iy 10+24y5 10g[2}+—1v~‘1|:|+2‘\4"5 1Dg—11+—+ -
40 40 4+2{-1++5)

i —
1445 —i 1III|':2|:5+'.f5]

24245

Integral representations:

1 _l2v¥10+2+5
— — |\ 10+245 =
20 " [4+zw§_1}]

[3+~.€}[5+~=§}J~1 1 i
10{1++5 0 3+v5 +(5+v5 )t
+ I + V5
i 12¥10+2+45 fmd@:_ (10 +2 5_}
20 4+2(V5 -1) 40(4+2(-1+V5 )2

4(10+2V5) ]‘5 1 .
- F[——er[l—s}r[s} ds tor
(4+2(-1+vV5)7

i oa4y
j 1+
=i aa4y

2
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—_—

+ I i +245
1 _l[zxfm 245 J1022v5 - (10+2V5)

— tan
20 44+2(5 -1) 40(4+2(-1+V5 |jx
ooty (4(10+2VE ) (442 (-1+V5 ) (2 - s) (1 - 5) Tts)

j - - = ds ftor
(2~

Continued fraction representations:

1 2V10+2v5 | | 545
— tan”’ el i \IID+2\E = ik e
20 4+2[Vf§ -1) {545 &2
10(1+¥5)|1+ K 23
' k=1 142 k
5+v5
{
10{1+V5)|1+ 5+/5
[3+"¢"€} 3+ 4[5+E}
— V5
(3+v5 ) ?+—16 [5+v"§]
' "\ (3+V5 ) (9+..0)
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1 -1

tan
20

30+14V5 +4(5+2V5)

2V10+245

4+2(¥5 -1)

k

e

]\f 104245 =

(545 {14410 k)

345

342k

5(1+V5) 3+ K

(5495 141 i

3445

k=1 342k
30+14V5 +4(5+2V5) - (5]
[3+\."€} 5+ 4[5+E}
[3+‘4‘f§} T+ <3 [5-”'?}
| [3+"¢"'§} 9+—15 [S-WI?}
|7 (3+v5)11+.)
[
5(1+vV5 )P |3+ r 5(5/5)
(3+V5 )5+ A(svs)
[3+‘u"'§'} 7+ 23 [5+E}
: 3+vE) [0 16 (5+V5
"\ (3+V5 ) (11+..)
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1 2410+2+5 | | —
— tan " 1‘{;]\/10+2ﬂ'5 -

4+2(V5 -1)

5+45
[s+V's -2

o —
10(1+V5)[1+ K —3225
' k=1 4|4+V5 24

——

=F+J§jf1DP+JE]1+F+JEb

| =12
[1+¥ 5 |

(34v5)|“25) (o5 y5) |3+ ¥5) |12

(1+V5 )2 [1+f312+
25(5+V5)
—. | 4(-2+V5) 49(5+V5)
(3+V5) !y }
[1+‘-."'§]2 [3+~,§}[4L':’52]+__]
| (1+v5)
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thence, we obtain:

1/20 In(((1+2)"5)/(14275))) + 1/(4sqrt5) In (((1+2*((sqrt5-1)/2)+4))) / (((1-
2%((sqrt5-1)/2)+4)))))) + 1/20 (10-2sqrt5)*(1/2) tan™-1 (((((2*(10-2sqrt5)(1/2)))/((4-

2(sqrt5+1)))))) + 0.164708638338

Input interpretation:

1 1425 1 1+2[51[~.f5-1];+4
o lng[ = ]+ — lo ——

20 1+2° | 445 1—2[51['-.’5—1}}+4

+

2v10-2v5

1, i
—\fla-zﬁ tan”! —
20 4-2(¥5 +1)

]+ 0.164708638338

tan

Result:
0.193226045570. ..

(resultin radians)

0.19322604557...

Alternative representations:

1+§.:~F5_1:|+4
2 (5 1)
1-2 (V5 -1js

— 4 10-245 tan
" 20 v

(8]
1 [[1+2+5]
— log -

20 1427 445

1 2

0.1647086383380000 = 0.1647086383380000 + — log +
20 e

P e e

1 2410-2v5 | | — -

— tanlL, 2 10245 + —['5_‘“5 )

20 4-2(1+vV5) 445

80

2410225
4-2(v5 +1)

log(x) is the natural logarithm

1 | ; ]
(x)is the inverse tangent function

-+




142 (v5 -1}44
1 (1 +2)° 1-5(Vs-1pa) 1 1
— log| + = +— 4/ 10-245 tan
20 1+2° 445 20
1 4
0.1647086383380000 = 0.1647086383380000 + ﬁ log(a) log, E -
+
4445
1 _[2v10-2v5 log@ loga( 372 )
P aher s S s o oy onles |
20 4-2(1+v5) 445
[1+§|:~F5-1]+4

].Dg f]
1 (1+2) 13 (¥s-1p4] 1 <1
— log| + = +— 4/ 10-245 tan
20 1+2° 445 20

1 42
0.1647086383380000 = 0.1647086383380000 + P 1og,.[—]+

T
I I-4+‘u'?
1 2¥10-2+5 | | el o5
S ¥, [P R Y [ +M
20 4-2(1+v5) 45

2v10-2+5 ]+

4-2(¥5 +1)

2v10-2+5 ]+

4-2(¥5 +1)

Integral representations:

142 (v5 -1}44
1 (1+2)° 1-5(Vs-14) 1 "
— log| + = +— 4/ 10-245 tan
20 1+2° 445 20

0.1647086383380000 = 0.1647086383380000 +

2v10-2+5 ]+

4-2(¥5 +1)

fl— (-5+V5)(-1+V5) - 1 [81]+lﬂg[:+:”:]
o gatz[—5+‘~."'§}—10[—1+‘u"'§}2 20
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lcg[ 1+%|}¢E-1]+4]
1-5 (V5 -1)+a

1 [[1 + 2¥ ]
— log + +
20 14 2% 45
1 4|2V10-245
— \10-2+/5 tan '|————— |+0.1647086383380000 =
0 4-2(W5 +1)
i 445
] I 6-v5
0.1647086383380000 +J < +
1 20t E_ﬂ+t+4+u,?_r{4+‘u'5'|
1 6y 5 B-5
11 1
70 1210112 [10-2 ¥'5 |
[4-2[1+v’§n[1+ | _;]
& 1225{4-2{1#5 I
V5
TR dt
121 {1y [10-2
5[4—2[1+~En[1+ ——
. 1225 (4-2(14V5 ||
[1+—|:1.-' 5 —1]+4
(1+29 1-2 (V5 - 1]+4]
7
[ 1429 ]
2V10-2v5 v’?
10-2 tan” +0.1647086383380000 =
4-2 [v’? +1)
log 4+\-'E =
1 81 T i(10-2v5)
0.1647086383380000 + — lag( } [E‘ e ] . ,[ :
11 445 407¥2 (4-2(1+V5))

ety 1 3 4[1':'—2\'?}
J F[E—SJF[I—S}F[S} 1+ : ds for(

—i o4y (4-2(1+vV5)p
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Continued fraction representations:
[ 1+% (V5 -1pa ]

0Fl —5 07— - —_—
1 (1+2)° 1-5(¥s-ps ) 1
—log[ d ]+ R +—\Ill:l—2*.,"g tan”!
20 1425 445 20

+

2\4‘10-2\.*?]

4-2(v5 +1)
7
0.1647086383380000 = 0.1647086383380000 + T
w70 |1k 2
22 [1 + K llj_i]
k=1 1+
4445
10-2v5 s
+ =
PP wa) 2 )
o (4 9(14975 | 41+ K —————==="[4/5
10 1+KL [4—2[1+V’€]] k=1 1+k
R 142k A

0.1647086383380000 + (10 - 2 wj?];.-’ 10(4-2(1+ \E]] 1+(4(10-2 \E]]Jf

(4-2(1+V5 ) [3+(16(10-245 ) /|[4-2(1++/5 )] |5 +

36{10-2vV5)
64(10-2v5 ) J
(4-2(14V5 )12 (9+..)

(4-2(1+V5 )2 [7+

- -

221+ 70
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4+ —

| [ 1+% (V5 -1}4a

og| —5——— = —

1 (1+2y 1—=U5—11+4] 1| 2410-2+5
—log[ < J+ Z : 10—2\"E tan™| ————— |+

20 142° 445 20 4-2(v5 +1)
7
0.1647086383380000 = 0.1647086383380000 + T
o A5
2211+ K —3L
" ko1 Tlasaf ek
sy 4445
10-2v5 65
4k2 (10-2 V5 | N
DO, LR AT o
o0 |:4-2|:1+~\-'?:|]E 411+ K

|1_+k|[_1+4+v_5]
2 6-45

k=1 & (341K (-14k)+k)

10 1+kl( (4-2(1+V5))
=1

1+2k

0.1647086383380000 + (10 -2 /5 | /|10(4-2(1+ /5 ]| [1+(4[10-2 5 )) /

[4-2[1+V’E]]2 3+[16[10—2£J]f [4-2[1+~J§]J2 5+

36(10-2V5)
64(10-2 V5 ) ]
(4-2(1+V5 )12 (9+..)

(4-2(1+V5 )2 [?+

- +

22(1+ 70

70

11(2+

140

11|34 ——— —
P

445
—1++—,_
645

-1+
45 |1+ 6-v5

o4



2= i
14=|v 5 -1]+4
[+2|: Il

S -
1—;|:x-'5-1:|+4] 1 o
+ﬁ JlD—E\E tan

(4]
1 F1+2F]
— log -

zw,fm-w?]

+
20 1+2° 445 4-2(v5 +1)
7
0.1647086383380000 = 0.1647086383380000 + o
70| Lek |2
22 [1+ K Llj_i]
k=1 1#
_1+4+u'? ——
-5 1 —
Lo, LI + 2= 10-245
S I&]E[_“‘H‘J ] 20
Z 645
4 1+k1=<1 7 V5
8(10-2+5 )2 24 10-2v5
T + —
4 (14411 i (10-2¥5) 4-2(1+v5)
@ (4-2{14v5 |
3.+ K —2evs) (4-2(1+V5 )
k=1 3+2k A
1 24 10-2v5
0.1647086383380000 + — \/10 sl palies St
20 4-2(1+v5)

(8(10-2 \E]S’Iz]f”[[ﬂr- 2(1++5)) [3 +(36(10-2+5))/
o200 EF -2 o207
[?+ (100(10- zﬁ]]ff[[ar_ 2(1+ \E]}E

s

-1+ 44v5
7 6y 5

1. 4V5
14385
6-v5
415
6-v5
4[-1+ﬂ]

280 6-vV5

11[3+ ] 3+ —
280 4+v/5

1[4+ 1o ) . 4[_1+5—~E]

T FIL

221 + 70

4v5 |1+

2
11 |2+ 70 &
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26*1/[1/20 log((1+2)"5/(1+275)) + log((1+2/2(sqrt(5) - 1) +4)/(1 - 2/2(sqrt(5)- 1)
+4))/(4 sqrt(5))+1/20 sqrt(10 -2 sqrt(5)) tan™(-1)((2 sqrt(10 -2 sqrt(5)))/(4 -2 (sqrt(5)
+1)))+0.164708638] +5

Input interpretation:

[1+ |+5 1]+4]

0fl 5 —

7| 1 (1+2) 1-5 (V5 -1)a

261/ —1 g[ ]+ - -
/120 1422 445

2410-2v5
—]+ 0.164708638 [+ 5

1

o= -1
—410-2@5 tan <
20 4-2(V5 +1)

logix is the natural logarithm

1 ; : :
tan (x) is the inverse tangent function

Result:
139.557430...

(resultin radians)

139.55743... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

26
+
] 142 (V5 1)s4
11 e
; 1-5 (V5 -1 +4 — /
= [1*2-‘5] 210 1) 1 0245 tan-l[z—‘* 1'”‘“‘] +0.164709
20 1425 44/ 20 4-2(Vs5 41
5=
26
5+ I
log| L5 ———y —
i [10- —
D.164?D9+—110g[ )+ [ 5'+—1mn-1 1, 21020 1y 10-245
20 25 44 20 T a-2(14V5)
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26

+
] 1+§|}ﬂ?—1]+4]
PO ot i
=
5 1-=+5 1 }+4 245
+log( 2L )+ o\l il S W PRSP tan‘l[w]+0.lﬁ4?ﬂg
20 142 445 20 4-2(Vs +1]
5=
26
5+ _]
log, [ 445 _
5 v 10-
0.164709 + = log,( 25 )+ [":“-‘ +—1tan‘l[%] 10-2v5
20 142 445 20 4_2||[1+u' 5 1
26
+

142 (V5 1)sa

loz e ]
5 1-=(v5 -1}+4 .
+log( 20 )+ 2V5 ) 1 1025 tan-t {20295 ), 0 164700
20 142° 445 20

4-2|:~J?+1]

1 3
5=5+ Elﬁllll,-'lll 0.164700 + ﬁ lﬂg{ﬂ}lﬂgﬂ[m]+

24 10-2+5
———— |,/ 10-24/5
4-2[1“@}] Vs

-1

Integral representations:

26
+
142 (V5 1 )44
log _:-"I:‘-'"_—] -
5 1-2(v5 1}+4 -
L log{ M2 )e ——2 "4 L410-2¥5 tan'l[w]+ﬂ.lﬁ4?ﬂg
20 142 445 el 4-2(Vs +1]
26
5=5+ iy
]Dg[ctw_s] T 1,'—2
0.164709 + 1 log(L)+ —245-, Y2213 . 5 dt
445 10(4-2(14¥'5 || 1+4r3 Licine

(4-2 {1+1.f?]]E
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26

1+E|:1.-'?—1:|+4

p— 1-2 (V5 1}+4 I
+log( 20 )+ 221 1 J10-2vE tan'{%]+0.lﬁ4?ﬂ9
20 142 445 20 4-2(Vs +1]
4\;"_
5=5+26/(0.164709 + j“ i b
/ [ {4+~u'5]]
,‘,l ]
6—\.-5 G-y 5
11y 10— INE
dt

700(4-2(1+V5))|1+ 220F Vioa Vs
1225 4-2[14¥'5 ]]'-

r-|.'|
—

26
+
142 (V5 -1 )44
103—:|:_—'1 ——ee
PO - 1-=(¥5-1}]+4 | 10-2v5
- log(422 ) ——2 =~ 10-2V5 tan~!| 22 14 0.164709
20 142 445 4-2(V541)

r 1 81 lﬂg[ii:—f] iVi0_2vs
BBhagd J _

0.164709 + — lng[ — .
20 11 4+/5 40°2(4-2(1+v5))

.—2 =5
i ooty 1 o 4 10-2+5 !
[ r[——s]rtl-s}r[s} 1+ == ds| for 0
iy 12 (4-2{1+V5) -

26%1/[1/20 log((1+2)"5/(1+275)) + log((1+2/2(sqrt(5) - 1) +4)/(1 - 2/2(sqrt(5)- 1)
+4))/(4 sqrt(5))+1/20 sqrt(10 -2 sqrt(5)) tan™(-1)((2 sqrt(10 -2 sqrt(5)))/(4 -2 (sqrt(5)
+1)))+0.164708638] -11+2

Input interpretation:

+

[1+ [+5 1]+4]
Gg%
It (1+2¢ 1‘%':""5‘1]*'4
261 /|— log + =

 fr 445

10 -2v5
4-2(v¥5 +1)

—,JlCI E\E tan'1

]+ 0.164708638|-11+2

log(x) is the natural logarithm
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1 J ; ]
tan  (x) is the inverse tangent function

Result:
125.557430...

(resultin radians)

125.55743... 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

Alternative representations:

26
142 (V5 1)s4
]Dg —-'?#1'."_—:|
5 1-2(V5 -1+ —
Liog{®a ), 27, L y10-2+5 tan‘{%]+0.lﬁ4?ﬂ9
20 142 445 el 4-2(Vs +1]
11+2 =
26
-9+ —
: e 4+u’i] —_—
0.164709 + + log(-25 |+ —225-+ L ran-l[l, %] 10-2+5
20 142 445 20 4_z|:1+u' 5 ]
26

T
1+1|:u'5-1]+4

log| —2— ] o
5 1-=4'5 -1}+4 e
L Jog{ 142 ) 4 21_ M), 1 Y 10-2V5 tan~!|2V22Y5 |, 5 164709
20 1425 445 20

4-2|:n'?+1]
11+2 =
26
-9+
1 35 1-:-3,.[:*“5 1 12V 10-2v5
0.164709 + — log, (¢ ) + > s Lan 2 —= [V 10-2+5
20 1+2 445 20 4_2.: 14¥ 5 ]
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26

1+§ [VE-1)+4

e
{1+2)° 1-5[¥5-11+4

142

1
20

10-2v5 tan'l[

445

lo ]
lng[ ]+ + =
1149 w0585 /1062706 4 ot :
=- : + — logia) log,| ——
+ + .l'll ED g} grzl

393
] 1
+

— fan~
20

4445
5

lng[mlogﬂ[
4+5

2418245
4-2(1+v5)

Integral representations:
26

2y 10-245

— ] +0.164709
4-2(¥5 +1]

Jin=23fs

1+ﬁ [VE-1)+4

1
s o
5 1-=[¥5 -1} 4] 245
+log( 12 ) + 25 1 1 g yE tan'l[M]JrD.lﬁﬂt?Dg
20 1+2 445 4-2(¥5 41
11+2 =
26
-9
- ]Dg[4+—5] . —
0.164709 + L log(&1)+ —8=¥5 Vaneaes. . g ) - dt
o BT TS R0 Viave
{4-2{1+u'—5]]2
26
] 1+§|}ﬂ?—1]+4]
B g —
5 1-2[+5 -1}+4 il
+log( 20 )+ o\l il S W PRSP ran-l[”m%]m.mﬁf?ug
20 1+2 445 4-2(vV5 41
i B 4445
11+2:-9+25!;’ u.154?09+111 . B
e 4\!5[_&“4”33{““’_"‘]]
11 6-v'5 6-v5
dt
12111—{'! 10—2\!’5

700(4-2(1+V5)) [1+

90

122514-2 {14¥5 ]]“



26

142 (V5 1)+a

log[

_2 (45

5 {1425 o b i R O o _1{2v10-2¥5

e lc:g{ e ]+ T s 10-2+5 tan —4_2{ 0 +0.164709

11+2 =

81]+1°g{:f£] nl'm—zﬁz

1
94 25/ 0.164709 + — 1ug[— E
20 11 445 407°2 (4-2(1+V5))

B =]
ioasy ¢l 44 10-2+5 _ ]
f Tl'(——s]l’{l—s]nl'{s]n2 1+ ds| for0 <y < -
ooty \2 [4-2(1+V5)p

|

Now, we have that:

1/(4sqrt2) In (((1+2sqrt2+4)/(1-2sqrt2+4)))+1/(2sqrt2) tan-1(((2sqrt2)/(1-4)))

Input:
I i [1+2«E+4] 1 I[E]

og + tan
442 PR Y DTN B A B L=

logix is the natural logarithm

tan~! (x)is the inverse tangent function

Exact Result:

eive) =)

42 2v2

(resultin radians)

Decimal approximation:
~0.04059304540290341402684888493340270092590079222787614185...

(resultin radians)

-0.0405930454029034.....

91



Alternate forms:
lng[ [33+2CI\'"_} 2tan” [%]

a2z
log( - (33 +20 V2 )) tan-l[qu?]
4vVZ C2vT
lﬂg{_ 2 v%-5] +log(5+22)-2 tar.l_l[%]

442

Alternative representations:

19[1+2u'7+4] tan'l[il tan'l[l,—‘%] lg[5+2‘u'2]

1-24 2 +4 5 1 B ” 5-2+ 32
442 242 242 442
14242 +4 -1f2vz2 -1f 242 542V 2
lo [ 1-2 u'?+4] tan [ 1 ] tan [ 3 ] 102"[ 5242 ]
+ = +
442 242 242 442

0] wi(3E) (2] ogebn(22D)

4T oz avz AT

Series representations:

iig [1+21.-£+4] tan'l[z"z ]
1-4

1-2VZ44) _
442 242
Y Ey (ple-sv2)f
tan 1[2%] lag[ [4+5'~."’E}} P IST
— + —
2v2 4v72 42
142 v 3 44 ~1f 242
0[1-2~;E+4]+tan [ 1-4]_
442 242
. |:1|:4-5u'?]]‘k o (Lk 23243k, g-1-2k
lag[ (4+5VZ))- 5 e e gy el = 2
442
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9 [1+21.«2+4] ran—l[Zu’Z ]

1-24 2 +4 " 14 |
442 zv’_
o 3e3NT - 3 Vz)f oo (=12 24Tk, 512k
lag[ T savz ] L ~2 X 142k
4@
142472 +4 -1f2v2 1, 54243
lng[ 1-2 u'?+4] tan [ 1-4 ] tan‘l[z.;.} ” lng[ L+ 5-2 1..'?] &
+ = —
442 242 22 442
—k = k
14k 5+2 v 2 —k +4yf2vz
i i-1) [ 1+ 5_21"2] _1[ (—i—Za) " +1i—%g) }[—3 zc.]
i 42 k 4v2 k
for (izg ¢ R or { not (L €§zg<es)and not (~ee<izgs-1)

Integral representations:

i) = log( 33+ 202

1 ] Al 1
+ :—3] 2(ff+
4472 242 0 O+8t 442

[}

9 [1+21.e£+4] tan-l[zﬂz]
1-2v2 +4
+ =

442 242

3 1

{—1+1—1T[33+2Clﬁ]-}[9+ 8112 ] 442t

dt

L 3
J”{zhzu vz
1

—"
(1475 (-33-20vZ )

]

9 [1+2u'2+4] tan'l{ Y/

Lot £ . ]: ! Jmﬂ( Jj( s]r[l—s}r[s}2d5+
442 242 1272 Joisy V17

log( - (33+20V2)) _
tor O
442 TR

N
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Continued fraction representations:

1424 2 44 =1 242 1 2 i
log[ 1-2 u'?+4] " ran -4 } 3 lng[ﬁ (33+20 V2 }}
442 242 442
lag[li? (33+20V2)) 1
442
3|1+ 8
013+ 32
8
Q5+
- 128
9i9+...)
142 2 44 ~1f 242 54242
lng[ 1-2 u'?+4] . tan [ 1-4 ] _ 193[5—2 \-"E] ~
442 242 442 [ y
311+
54242
102[5-2 u'?) B 1
442 (
3|1+ 8
93+ 32
8
0[5+
74 128
Qi9+..)
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142V 2 +4 -1f2v2 1 r
(2] w(tB) mEponvz) 4
a w B ap@y
42 22 442 3[1+K°1' ]
1 o k=1 pl:l'?+2k||
L::g[E (33 +20VZ)) 1
42

3(1+ -
19 8
9 Ry 200
3
g[g+ 392 ]
9 25
9[9+ }

[

K ag /by is a continued fraction
I'. A

(64+8)* -1/((((1/(4sqrt2) In (((1+2sqrt2+4)/(1-2sqrt2+4)))+1/(2sqrt2) tan”-
1(((2sqrt2)/(1-4)))))))-47+Pi-(2-sqrt3+1/2)

Input:
(64 +8)-(-1) 1
— = —4?+}T—(2—'\f3 +5J
1_ lng[ 142 ‘-u"i-l-4] 4 1_ tan'l[zﬂz ]
44/ 2 1-2+ 2 44 24 2 1-4
log(x) is the natural logarithm
tan I (x)is the inverse tangent function
Exact Result:
Q9 72
iy +y 3 +m- — —
log|3x2¥ 2 -1{2v2
05[5-2ﬁ]_m" [ 3 ]
44z 242

(resultin radians)
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Decimal approximation:
1729.076485545783498627045199243170759302009962238176748102...

(resultin radians)
1729.076485545...

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)

Alternate forms:

99 14442
-— +4 3 +7+ — —
4 tan'l[%]—tanh'l[%]
99 288 /2
T2 S 17 {242
1cg[33+20 ﬂ3]+2tan [T]
99 = - 288+ 2
2 lng[—%]—Etan'l[%]

1 ; ] : :
tanh  {x) is the inverse hyperbolic tangent function

Alternative representations:

(64 +8y(-1) _4?+}T_[2_£+E]_
]Dg[1+w—z+4] afava o
1-2v 2 +4/ +mn [1—4 |
g%v? 242 .
_Eﬂr_ (. 243 54343 -WG
tan [1.- = ] h:'g[ _]
. 5-2+/3
242 N 44z
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(64 +8)(-1) 1
1ng[l+”2+4] [ '_]_4?+}T_[2_E+_]=

1-242 +4
442
99 72
_E-Hr_ o 54242 e
-1 _2¥2 log |2H2¥ 2
an [ 3 ] EF[S_HT]
242 a4z
(6d + 8y(-1 1
L = -4?+n—[2—ﬁ+—]=
1.:.5[“2”*4] [ ] 2
1-2472 44
442 2432
99 72
-1(, _2¥2 1 542y 2
e [1' 3 ] [5-214'2]
242 442
Series representations:
(6d + 8y(-1 1
b -4?+n—(2—y'§+—}:
]DE[1+H2+4] [ —] 2
1-22 44
44z
99 28842
——+y 3 +7+
2 Liasvz)f

2tan'[ ]+10g{—[ 4+5\."'_} Zk 1;

G4+8)D) -4?+n—(2—ﬁ+1]—
]DE[1+21.-'2+4] [ —] 2)
1-2+42 +4
442 -
_92_9+ 3 +m- 1]"
a2V 542v2 14 5v2
_tanl[ 3 ]+]Dg[ 52?2}2
2vz 44z
64+8)1) -4?+n—(2—\1'§+3]—
1.35[1*2‘5*4] o 1,-—] 2=
1-24 2 +4 7] 1-4
gﬂ&u‘? 2vz o5
-— 3 +m-
2 7) 5 Glesva)
543 /3 k03243 Kk o-1-2k
]Dg[_“s_z 1.-"?] Lia N Zf:nj‘ i 1++2k :
447 ayz
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64 +By(-1)

1 09
e ‘4?+J‘T—[2—\"’§+—]=—— +4 3 +m -
]Dg[nwzm] [ ] 2 )
1-2v 2 +4
44z 247
72
loef-14542 u] { [4- 5‘-*2]Tk . X {_‘_I._:ﬂ:'_kﬂf_:ﬂ:'_k][zij—fﬂr
[ 5-2 /2 Zkl _tsm‘ :z.;.z+2—xz;ﬂ=l .
442 e
flll IZn R orinot(1l=<i Zp < oo -5||'I'-.| not {—es < § ¥n &
Integral representations:
[64+8 [—l 1
' -4?+n_[2_\;’§+§}=
1 1424 2 +4 -1 3/
Gg[l-z ¢7+4] = 1-4]
44z 243
L 1728
et +m+
2 ?21019 .:{t—BV"_lug{ (33 +20V2))
Dy (o7 22 5 e
]Dg[nz Va2 +4] fgasi ,,.—] 2 9
1-2v2 +4 1-4
44z 24z
72
—— for =y :
J ' s (1 g ]Dg[?i:;] 3
L] ity [ ¥ Lo _ 2
12 532 -Hﬂﬂr{l?} r{z S)TA-$)T(s)* ds + W
[54+8 [—1 1
e AP (2_ﬁ+_J=
]DE[1+H2+4] [ —] 2
1-2v 2 +4
442 247
99 79
——+¥3 +ta-
2 i
5423
‘5—2‘-"? 1 1
Jl B T avIe 3t
3[_1+5+21.E]1+ 81—t
5-2V2 .;,[1_5+2~.-'T]2
5242
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Continued fraction representations:

64+8) 1) —4?+}T—[2—V{§+E]—
]g[1+w2+4 [ —] 2/
1-242 +4
447
Q9 W 72
—_—— _;I'r— =
2 1.:.3{11—?{33@3 V2 .
44z a s L
3[1+ K —‘?—1
k=1 142k
99 3 72
o ¢ +i -
2 1.:.5{11;{33+2n Vz ) ;
a4z -
3|14 &
CIER 32
B
=] 5+?+ 128
Qe )
64+8) 1) —4?+}T—[2—E+E]—
103[“2""—2*4] | ﬁ] 2)
1-2+/2 44 ) Fh 1-4
443 2432
Q9 pda 72
i _ —
2 5+2 2
105[5_”2] 1
4vz o LE
3|1+ K —‘?—1
k=1 1+2k
99 3 72
= +m—
2 542 v 2
]Dg[s-wz] 1
44z
3|1+ 8
ol2s 32
S S
o5+ 128
=R L= |
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64 + 8) (-1 |
Sl -4?+n-[2-ﬁ+—]:

1.:.3[1"”_2"4] (gati m] 2
1-24 2 +4/ F 1-4
44z 243
99 72
——+y 3 +7- ; — =
2 1ng{ﬁ{33+2w2]] ) .
442 w Bog?
3|1+ K &—
k=1 Lazag
99 72
—— +y 3 +r- ey —
2 log{ 7 (33+20¥ 2 ) B !
4vz
31+

K ug /by is a continued fraction

-S/((((1/(4sqrt2) In (((1+2sqre2+4)/(1-2sqrt2+4)))+1/(2sqrt2) tan-1(((2sqrt2)/(1-
4)))))))+18-golden ratio

Input:
5
_ — — + 18 -¢
. g[1+2u'£+4] 1_ 1__Em121..'2
44 2 1-2+' 2 +4 2 1-4
logix is the natural logarithm
tan™! (x) is the inverse tangent function
# iz the golden ratio
Exact Result:
5
—¢+ 18 - - o=
o292 ) (242
5-2+3 /) _ 3
442 242

(resultin radians)
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Decimal approximation:
139.5557744893490515472853513266333468858123288469207414193...

(resultin radians)

139.555774489349... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:

-¢+ 18+

20V2
log(-- (33-20 VZ )| + 2tan"}( 222 )

= |

2042

ag[ 33+2|:T1.E] . Etan‘l[z 2 ]

-+ 18 +

<,

“ |

202

lug[— %] -2 tan'l[%]

-¢+18 -

Alternative representations:

5 5
= — +18-¢=18-¢-
1 142 2 44 -1 ' -1 _':-1.."'.! 1 542 v 2
= [1_2 \."54.4] o [ 1-4 J o [1 DE[S—E u"f]
442 242 2v2 442
5 5
- = — +18-¢=18-¢- — =
log| 142V 2 +4 12y af_ 2y 1 5+2 42
Dg[l-z v—2+4] § o 1-4 J e [ 3 ] Y 8 5-2 u'?]
44z 243 242 442
5 5
- = — +18-¢=18 ¢ - —
1 1424 2 44 12y -1, _242 1 54292
Dg[l-z v—2+4] § - [ 1-4 J - [1' 2 f S [5-2 «.«?]
44z 243 24z 447
Series representations:
5
- = — + 1B ¢ =
loe| 14292 +4 a2y
':'5[1_E~E+4]+JfEm [1-4J
442 2432
35 V5 20v2
bl 1
2 2 (L{a-svZ)f

Etan'l[zw?]ﬂﬂg[é [‘4‘*5“"3”*2?:1 k
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5

= +18 —¢ =
sl R el
—[[ED—BE\EIGg[—l 2+2::] \J{Elng[ 2+zvvz]+
(4-5vV2) (4-5vV2)
35\/_2[% V’EZ[ . }+?D\1{_

k=1
(-1 23243k _ 3-1-2k

1 232+3k 3— 1-2k
Z 1+2k -EWZ[ : ]#[2\5

— 1+2k
5LoyT ) @ {5[4—5 \-"'_}} @ 1k 93243k | g-1-2k
log|-1+ asidion _— oh g
5-2v2 ) 3 k o 1+2k
5
— +18—¢:
log| 14292 44 _1(24
[1_2132+4] o 1—4]

442 243

5+2v2
[au+?a 2 tan \(zo) - 2y 10 tan"'(z0) - 354/ 2 10g[—1+ ]+

L o

\({_lng[1+5+2r]+35\{{_z[ s} 10

5-2v2
7 k
% { (3~ 5\."'_}} L { Sl ] Hf—zﬂ]'_k}{%—zn]
+351J_ )
aa {—{—!—ZD]‘ +(i—2g) }[ 2 —Zn]
/
m; - ;
o (1{4-5vTZ)
[E\IE Etan'l[z,;.}—lgg[_l Siz::]J’é{g ; } )
o [~(=i—20)™ + (i - z0) 2v2 _ k
R i |
k-1 k
or(izp ¢ Ror{not (1sizg<es)and not (-ee<izg

4] = _1I
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Integral representations:

5
= — +18—¢=
loe] 14292 +4 (a2
: [1_21E+4] = 1-4 ]
avz 242
35 5 120

5
= — +18 - =
loe( 13292 +4 12y ]
Dg[l-w?m] i [1-4
44z 243
35 5 120
2 2
(33420 VT
7 1- - - + dt
(141 (33420 VZ ) o+ ddtr
17 |:1+11—?{—33—2Du'2:|]2
5 35 5
G TRV A R
1424 2 1{2v
i twveon IR ey
44 H 2432
5
— for 0
hg[suu’z]
i [iewy 2V 1 _ _ 2 ‘5343
T _d.mﬂ{l?} r[z s}r[l STy ds + s
Continued fraction representations:
> 18— =18 - ¢ >
2 IS, [ TP WA R
1.:3[1*”?*4] ol u'—] log| (33420 V2 )
1-2+2 +4 F 1-4 AT - =]
= = o
4432 2432 3[““ g 1
k=1 142k
18 -4 2
]-:ug{ll—?{33+20x-'?:|] 1
44z -
3|14 &
o3+ 32
A
9[5+?+ 128
Q{24
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= — +18-¢=18-¢- = -
log( VI g1 (292) tog( 2222 |
1-2+'2 +4 1-4 §-2v3 /) 1
avz 243 avz A
31+ K 2
k=1 142Kk
5
18 —¢— —
1.;.5[5+2 u'i]
s-2v2/) 1
442
3|14+ &
o3+ 32
S -
254+
[ T
Q2+...)
> 18 18 >
+ —1;;!: —¢— =
. = b e
1‘:5[1*2"2*4] e 11!_4] log( - (33420 V2 )| B :
ol 5 — avz o Eaopp?
442 242 3|1+ K 22—
k=1 L7k
18 2
_'I;_
1_ —
1-:.5{1?{33+2n1.«2]]_ i
44z
3[1+ 8
12 B
“lo*T, _—2m
* o[za,_ 30 ]
o|&2, ===
= 23
9{9+..:|
ks
K ag 'by is a continued fraction
k=K
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-5/((((1/(4sqrt2) In (((142sqrt2+4)/(1-2sqrt2+4)))+1/(2sqrt2) tan”-1(((2sqrt2)/(1-
4)))))))+4-golden ratio

Input:
5
- o — +4— ¢
1_ 1Dg[1+2 x-'£+4]+ 1_ tan'l[z"' ]
44/ 2 1-2+4/2 +4 2+ 2 1
logix is the natural logarithm
tan : (x)i= the inverse tangent function
# iz the golden ratio
Exact Result:
5
—g+4- —- -
tog S22 ) g1 (242 )
5-2v3 ) _ 3
442 242

(resultin radians)

Decimal approximation:
125.55577448034005154728535132663334688581232884602074141093...

(resultin radians)

125.55577448934... 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

Alternate forms:
20v2

log(L (33-20 VZ))+ 2tan}( 222 )

—g+4+

— 20V2
log 5207 )+ 2tan ™! (5
202
THEE _54292 ) _gpapn-1f2Y2
ug[ zv—-] L [ ]
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Alternative representations:

B 14242 45 =iy -aaa - 542 432
% [1t215:4] e 1\!-4] mn_l[l M] ]DE[SJ:E '-f"]
44z 2vz 2vz 442
5 5

= — +d - =4 -gp- =
o e ) (3 a1 (-292) x(222)
44z 242 2432 442
5 5
B 142+2 44 Va2 rrEETT ava 542 42
]Dg[l_h'?m] n! 1-4] "_1[1'_ ] " [E—Eu'E]
442 2v32 242 44z
Series representations:
B 1424/ 2 45 =
% [1t21ﬁ:4] = _1[ 1\!-4]
442 242
7 E 20v2
38 ¢ e o s [Efeadu
2tan [T]Hag[— (-4+5v2 }}+ Zk:l ' 7
5
B 1424 2 +4 Va2 R
103[1 215+4]+mn_1[ 1—4]
44z 242
5+2v2 5+2v2
s 1 1
80 - ?\l{_ Dg[ 1+5 ] \J,_ Dg[ —2\."'_]
1i4-5v2) Lia_s5v2)f
Arhy  Aumdbl _mi[s[—-’+14£

s 1}k 23||'2+3k 3—1—2k

_EV{EZ

1+2k
k=0
» o (1(a- 5'4’_}
lﬂg[_l 5 Ev'_] Z[ [ }
5-2+2

k=1
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(o 1} 23 1243k 3— 1-2k ."

1+2k / 2“5

o (1) 93243k 3-1-2k

EZ 1+2k

k=0




5

_hg[nzu'?m] afzya e
1-242 +4 +mn [1-4]
44z 243
80 + 144/ 2 tan (=) -2+ 10 tan_l[zn}—?ﬁlng[—l+%]+
5+2v2 [ 14~ E‘F}
1 _ —
\({EGE[ b 5-2+2 2] V{_Z
e k
{ (4 - 5\"'_}} [ —i—Zp} +[1—Zu}_k}[% —ZIII]
JiT +?,r ]
& {—[—!'—Zn} +u—z|:.}*}[2"T —Zn]
i
njﬁé - /
w (2 4-5v2)f
242 Etan_l[zn}—lag[—l+§izE]+Z{S[ P } +

k=1

o [—[—I—Zn}'kﬂr—zn} }[ b —Zn]k
1'2 &

foriizp e Rorinot (l=izg=<ss) and not (~e<izg=s-1)

1+21.-'2+45 1(2v 2 e
= [1—2u’2+4] m_[l-‘*]

44z 243
7 V5 . 120
2

5
+4-p=
1|:|[1+2u'2+4] ragl 1.-"_]
1-2+2 +4 1-4
44z 242
7 5 120
2 2
1 p—
1ﬁ§33+znu'2]_ - LavE |,
g 2 :
{—1+ﬁ_{33+20#2]:|[9+ R
' {1+ﬁ{-33-znu':e]]2
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- = — +4-¢ =
loef 142V 2 +4 12y
Dg[1-2 1.«?+4] o [ 1-4 ]
44z 243
7 5 5 :
_ — or U
2 2

1-:.5[5"2 2 ]

i ity (2 F {1 _ B 2 5-2v2
5 (o) s -s)ra - irei ds + o

Continued fraction representations:

5 5
= = — +4-¢p=4-¢p- T =
]Dg[1+21.n'£+4] e 11:4] log{ (33420 V2 )| B i
1—2'14'_2 +4 s 4z . 8i2
4432 29 o B
k=1 142k
i 5
A
Al - 1
a4z
3|1+ &
o3+ 2t
=] 5+_LIZS
Tp—2d
L=E=E
5 5
= — — +d —g=4-g- — =
log 222 (242 ) log 242 |
1-2+ 2 +4 g 1-4 5-2y'2 /) 1
44z vz 442 o e
3[1+K 2
ke 142k
5
L —
1.;.5[5” ﬂil
5-2 42 1
442
3|1+ B
o34 22
B
2154 128 ]
[=E L= |

108



5 5

- +d —p=d-p- =
lDg[lu 2+4] m_l[zfﬁ] log( - (33420 V2 ) ;
1‘$£?+4 {1f4 4vz - o S ap?
442 2432 K 2—
3[Hﬁhl 1-{1?+2k:|]
Q
5
£1r_‘115‘_1.3 L (334002
g7 (33202 1
44z
3|1+ B
= E+ B
@ F 200
3+
23, 392
[9 9{295+._.j

ka

K a;. /by is a continued fraction
k=i

Now, we have that:

For x =-2 and multiplying all the expression by -1, we obtain:

((1/6 In (((1-2)*3)/(1-8)) + 1/sqrt3 tan”-1 (-2sqrt3/(2+2))))

Input:
- = log +—tan |-2=
6 1-8 A3 242

logix is the natural logarithm

tan~! (x)is the inverse tangent function
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Exact Result:
“1fv3
log(7) @0 [T]
i
6 V3

(resultin radians)

Decimal approximation:

0.736387320486844454051909129191439952702205682177676137042. ..

(resultin radians)
0.7363873204...

Alternate forms:

log(7) mt_l[%]
6 V3

[lug['?} +2 \E cat_l[i_ ]]

v 3

[= N

v 3
[lug[?} +2 \'q tan'l[? ]]

(=2 N ]

Alternative representations:

tan'l[— &]

1 o (1-2)° 242
-{= +

6 5 1_8 FEs

1 a_gpy fan’ _2;;]
-|=1o

6 g[ 1-8 ]+ V3

1 : ¢ :
cot " (x)is the inverse cotangent function

1 1 tan'l[l,—g]
L iog(2)-

3] = -7 V3

1 i tan'l[—%]
-z 103:-[—]— N —

3] -7 \f

tan

i

1, (a-27 |- B o] [_ ]
~|- 1o =—— log@) log,| - |-———F—
= 10 | % g ohe] T V3
Series representations:
-1f 243 -1f ¥3 1k

1 i (1-23y M@An [ 242 ] tan [ 2 ] logiby 1 2 [".5}
o " - 4 st

i T bz ey 6 64 k



1 (a-z0y =30
- = lng[ J+ -
6 1-8 V3
11k
o {-—} o k n-1-2k _ ol/2+k
A & “ [_1} 2 3
- |logif) - +24 3
36 -2, V3 1+2k
k=1 k=0
-1f 243
1 (227, P e L
s V3 F
= k
& )43 _
tan'l[zu}+lag[5}+ L S ettt +1[—[—1—z.;.} il }{ 2 ZD]
V3 b k 2v3 k
forfizpeRor(not (1sizp<e)and not (~ec<cizgs-1)
-1f 243
(O il 2+2]
= lng[ J+ =
6 1-8 V3
Lok k S T
tan Y(zo) log6) [_'.5} 1[—[-1—5'.;.} +0-20) }[ 2 z.;.]
+ + +
V3 6 S~ kK 2v3 k
for{izg e Ror{not (1€izg<e)and not (~e<cizgs-1)

Integral representations:

mY L
1. (a-2y7) =° {‘ 2+2] 7 1 4
. [ + =j [—+—]fff
6 1.-H V3 1 \6t 492t + 2
-1 24E
1 (1-27%y @0 [ 2+2] A | log(7)
-| = log - =Ej dt +
6 1-8 V3 0 4+3¢2 6

1 =2y tan‘l[— 2;; ]
lng[ J+
1.-H V3

i 4 1 log(7
= ' JMH[_JS r(_—s]r[l—s}r[s}z ds + Bl for O
g 7312 7 2 6

=i pa+y
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Continued fraction representations:

-1 243
_}10 (1 -2y +tan [_ 2+2] "
6 ] 1-8 NE)
l1 7 11 7 3
6 Ogid)+ NB_E —5 Dg[}+1+ 3
1+ K 24—
k=1 142k
3
4 3+5 77
) 12
4[?+g+__
-1f 2431
- Elng a-27 +tEln ] 2+2] —} log(7) + ?
6 1-8 NEY i i s 2y np)2
1+ K 1 ;
k=1 [7+2Kk)
: log(7) -
- {lo
6| o8 3
4 ?T* 27
i, 7
4|13 147
ta(Fe)
2+
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-1 243
L (1-2y0y tan [‘ M] 1 log(?) 3
N + = — 4+ — —
6 2 1-8 V3 2 6 of3 o 31y pl4k )
- 5 SO N SR K]
+
i 342k
1 log(7) 3
H =
2 3]
8|3+ 27
3
o .
12
4[g+11+___}

kA
K ag 'by is a continued fraction
k=4

A8/(((-((1/6 Tn (((1-2)*3)/(1-8)) + 1/sqrt3 tan”-1 (-2sqrt3/(2+2)))))))*2+11-2

Input:
48
- = — 2+11-2
1 =27 1 1] _ ¥a
& lng[ 1-8 }+ ik} ran [ 2 2+2]
logix is the natural logarithm
tan : (x) is the inverse tangent function
Exact Result:
o6
9+ _]
t:m_l ¥3
logi7) " Y 2 |
& i

(resultin radians)

Decimal approximation:
139.3661773216463714471334671833755532255719032123699111372....

(resultin radians)

139.36617732... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternate forms:
g 576
+

log(7) +2V3 cat‘l[i_g]

2

576
0+

log(7)+2v 3 tan™ [T?]

cot™?

Alternative representations:

(xiis the inverse cotangent function

2 48 06
= [ = +11-2=0+
3 tan-1[1 _2v3
1 1-23 1 -1 4
g e -3 log(3)-—5
2 48 06
% [ = +11-2=9+ [ ,_]
3 tan™! e d
1 1-2 1 -1 4
& lag[ 1-8 ] & lng,.[_?} V3
248 3]
% [ ? +11-2=90+ [ 21",_]
tan~1 [1,-2% 2
1 1-2 1 -1 4
6 lag[ 1-8 } V3 8 1Dg"[-_?}_ Y
Series representations:
2 48 576
- — +11-2=0+ I
tan~! 2y ] =y |:‘_
1 1o -2 242 2v3 tanY 2 |+ log6) - ¥, 8-
= lng[ o ]+ = [ 2 ] Zk=1 k
2 48
: [ Ty i
tan_l _2y
_1 .:1_2)3 242
& lng[ 1-8 J+ V3
|: lTk “1-2k | 51/24k
9[64+lcg[6}—2k e TA Dy ok e
- f‘ . (-1 2-1-2k  31/2+k
g }_zk 1 s zm 1+2k
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ek 11-2=
=1 [2¥
1 {1-2%
; log( S5+

}k

(=W

] L
0164 +24y 3 tan'llzn}+lng[f:}—z[

+iy3

e

k=1

i [—[—1 —..'3.;.}"'lc +1i —Zn}_k

(% -=]

/ E\Eran'l[z.;.H
k !
= k
log(6) 3 [_é}k V3 i Lty Hl_zﬂ}*}[ﬂ? _z':']
- t1I
= " k=1 e
for {izg ¢ R or{not (1= jand not (—ee=<izgs-1)
Integral representations:
2 48 576
- — +11-2=0+ o =
- 24
1 ,;,g[-:1_233]+ o 1[_ 242 ] Jl [r +49_2m2}.:rt
] 1-8 V3
2 48 576
- [zu{_]+11—2=9+
tan~!
1 1-2)° 242 |
2 e ) —5

1 1
2 Jj oy dt +logi7)

242
1-8 V3
96
- 3 i Y o 2 2 logi7)
__ i fie+y[4 Lt N
g 32 J—f\}u+}'['}‘} r[z ‘S}r[l S)C(sY ds +

Continued fraction representations:

2 48
+11-2=
5 n-1 2;’2
1 (1-2) +
& g[ 1-8 ]+ v 3
576 9 E76
=4+
log(7) + 33;.;2 logi7) + 33
g 2 +
—d
1+kl={1 142 &

115



= — 3+11-2=
-1 2+ 3
tan~ |-
—z)? 2+2
llu::g[“ZJ ]+ e 2P
5] 1-8 V3
576 576
" log(7 - =7 og? :
OF(/ )+ ogis)+
B s S (1-2kP g 14 3
1+ K 1
k=1 Zi?+2k]
4 §+ =I
4 %+ £
4 15
4|:4+...:|
2 48
= — +11-2=
1[ 24
tan” |-
2 242
! log( 2} — =
& 1-8 v 3
96 06
g.,. =9+
1, logih _ 3 1, lgl? _ 3
2 & [ - §|:1+-:-1:1+"‘+k]2] 2 )
B3+
k=1 342k
B3+ =%
1|54 2
'?+—ZI';;12
o+ )
ko
K ag /by is a continued fraction

b=y

A8/(((-((1/6 In ((1-2)"3)/(1-8)) + 1/sqrt3 tan-1 (-2sqrt3/(2+2)))))))*2-5

Input: "

- 2-5
1 lag[“'—mg} F = ran'l{—E
& 1-8 V3

[ E=
M
S

logix is the natural logarithm

-1 ; : ;
tan  (x) is the inverse tangent function
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Exact Result:
06

e, (2]

(| L

Dg..]+ )
¥ 3

P —

5

(resultin radians)

Decimal approximation:

125.3661773216463714471334671833755532255719032123699111372...

(resultin radians)

125.36617732... 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

Alternate forms:
576

-5
V3 cot {2
log(7)+2v 3 cot [ﬁ]
576 :
log(7)+2v3 tan'l[g]
96
-5
cnt_l —LJ
lag(7) V3
B Vi)

1 ; \ .
cot (x)is the inverse cotangent function

2 48 96
B 1 29—]_5=_5+ 1[ w—zl
o3 tan |- 240 ~ tan " |1,-=
e log( )+ — - los(3)-——
2 48 H_]—5=—5+ 06 w_]
iaig tzm_l -S540 . tzm'l -= 4
_; = [1111.: } ¥3 - —élug!,[_—;}— V3
-~ [29—]_5=_5+ = [ zu'?]
g tzm_l T . tan'l 1,-=—
e )+ — ~Llog,(2])- “
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Series representations:

248 576
5 — -5 =-5+ Lk
-1 2+ 3 'E__
2y ® 2 2 e
1 1og(022) [—M] 23 tan”( ) +log®)- 30,
& 1-8 ¥
248 5
; - [_2 1.-"_] N
1 (1-2y 242
51 g[ 1-8 ]+ ViE]
[ ke o=1=2k o1 34k
~576+5log(6)-5 I, "0 +10v3 y, EX T — 3
- 1
o {-gf o (1fp71-2k 51724
103[5}—Zk=1 I +2 ﬁ Zk:l:l 1+2 k
2. 48 5
; i1eayd tan”! ['221:;] _
Elag[ 1-8 ]+ NE
576
-5+ 3
i V3 (~{~i-2p)F Hi-zg) ) ﬂ‘zﬂr
-1 s [ e -
23 tan [Zn}+1ﬂg[5}+2.k=1 k N .
for (izgp ¢ Ror(not (1s4§zg<oes)and not (~ee<izgs-1))
248 5
3 tan~! [_22"';2?] N
1 (1-2} 5
Elag[ 1-8 ]+ V]
14k
B N
—[|-576+ 10+ 3 tan [Zn}+51'3§[5}‘52 k *
k=1
= k
& | .
- {—[—z—z.;.} +1i —Zn) } -, T4
Ezﬁz [ 2 ] /|23 tan'(zg) +
k i
k=1
= k
= [_é}k o {—[—:—z:]}_k +[1—Zn}_k}[ul7 —ZU]
logi6) - 2 +‘ﬁz k
k=1 k=1
for(izg ¢ Ror(not (L€izg<es)and not (~ee<izgs-1))

2 48 576
) o e A 741 24
“1[_ 24 ES
1o [11—233]+ T L ] h [f +49-2m?}ﬂ
] 8 1-8 3
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576
+
A 243 12 -1 1 dF+1 7
g2, ™ ) B sz dt +log)
6 T\ 1 V]
2 48
i '_] O
ten-1[_2¥
1 1-27° 242
& Gg[ 1-8 ]+ )
96
-5+ ) : 415 1 % e tor 0
¥ fiwdy [ 1 _ o
T J_J-Nﬂ{?} F{z s}r[l $IT(s) ds + =81

Continued fraction representations:

2 48 c
ten=1[-2 u'_] a
1 {1-2® 242
& Gg[ 1-8 ]+ V3
576 576
=5+ 3 =-5+ -
log(7) + s log(7) + = -
oo BED
1+ K s
k=1 142k
4 3+5—3—2?
"
41_?+5f_—.]
248 c
an=1{-2 u—] =
1 {1-2)3 242
[&] Og[ 1-8 ]+ v I
576 576
. log(7 = =t lowiT 3
og(/)+ T laan og(7)+ - ’
1+ K 1
k=1 —{(7+2k)
=] 27
4 4+
11 75
4 ?+ =
4 Ll
15
4 4I:?+:|]
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s — 5=
1 243
3 o [_ 347
{1=2Y% 242
_1 1 {.1 2) ]+ i
& 1-8 v 3
96 Q6
-5+ =-5+
1 i log(7) _ 3 1 + log(7) _ 3
2 & o El:l-l-:—1]1+k+kl|2 2 &
g2+ K :
k=1 342k
834 27
3
4159+
e Tt
12
412
(9+375)

27*1/72*((((((48/(((-((1/6 In (((1-2)"3)/(1-8)) + 1/sqrt3 tan”-1 (-2sqrt3/(2+2)))))))*2-
5)))+2)))+13-Pi-1/(2*golden ratio)

Input:
1 48 1
27 2 - — «2 -5+ 2 +13—}T—ﬂ
1 PN Woecwnf i@
& log[ 1=R ]+ ViE] e [ & 2+2]
logix is the natural logarithm
tan : (x) is the inverse tangent function
# iz the golden ratio
Exact Result:
1 27 96
_Eia +13-m+ r} — -3
R ER
loglT) e [ 2 ]
f V3

(resultin radians)

Decimal approximation:
1728.992784104261273873736870175107646602163369377715813100...

(resultin radians)

1728.99278419... = 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
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curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729 (taxicab number)

Alternate forms:

1 55 7776
T e e ke i
24 2 log(7) + 2 \.’?tan'l[ﬂ?]
1 55 7776 V3
e e
2¢ 2 V3 logi(7) + Eltan'l[%]
55 1 1296
S -+ —
2 1+45 mn—l[_zl
h:ig-:?;l+ 2 |}
A E]

Alternative representations:

27 48 2 1
7 @ — -5 |+2 +13—}T—2—=
a2y &
1] [<1-2.13] i 242
& 1-8 vl
1 27 96
13 -7- 2’_¢+ 7 -3+ =
tan1[1,-2%
—élcg[i}- [,_3 . ]
= W
27 48 2 1
7 @ — -5 |+2 +13—}T—2—=
-1{ 23 i
1 [;1_2_13] L 242
& 1-8 vl
1 27 96
13 -7- 2’_¢+ — |-3+ _]
tan 1 |- 2%
1 4
e T
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27 48 2 1
— |- -51+2|+13-n-— =

2 1 243 24
tan -
1 {1-2)% 242
61 g[ 1=K ]+ ViE]
13 1 27 96
e 2 " 2 ke mﬂ_1[1 2 w—]
o1 =1y =
& lagr{_?} V3
Series representations:
27 48 2 1
7 @ — -5 |+2 +13—}T—2—=
1 2 o
7 tan -
é 1Dg[':11_f; ] 3 u'_hz
55 1 1296
-— = —m+
2 1+v5 tan~1 *fT] (-Lf
1 S W . il 2
V3 N A [lag[ﬁ} Zk:l k
27 48 2 1
2 I — -5 |+ 2 +13—}T—ﬂ:
tan~ ey
1 {1-2)3 242
610g[ 1=E ]+ V]
55 1 1296
-— = —-m+
2 1445 (-1f) 3 1k g71-2k  gli24k
1 _ R ) k=0 142k
6 [lag[ﬁ} Zk=1 k ]+ g
27 48 2 1 55 1
rE | — -5|+2 +13—}T—2—=—E— 1.,1"__”-+
f_ 243 & 1+45
: 1'::g[“_2’3 ] + - [ i ’
& 1-8 V3
1296
Tk
{—d—d’—zgil_kﬂi—zgil_kll[Tg—:g]
_1—'[1( tan_ln:z|:,:1+l:' - L 2
é[lug[ﬁ}—z:’ﬂ': 2 ]+ 2! din = k
for(fzp g Ror(not (1=£§fzpg<e)and not (mee<izg=s-1)
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Integral representations:

27 48 2 1
rh G [ — -5 |+2 +13_}T_ﬁ:
A R
1 1-2% 243
& ].Dg[ 1-8 ]+ V3
55 1 7776
e e L
2 2 11
¢ 12 (! —— dt +log(7)
27 48 2 1
E = — -5 |+2 +13_}T_ﬂ:
-1 243
L5 [11-2;3] i [' 242
6 P\ 1 E]
55 1 1296
T r7f 1 4
! Jl ['5f 4@—2r+r2}
27 48 2 1 55 1
5 7 = —5+2+13—;r—2—:_5_ —
- 243
1 [gof 027 = 1[_ 242 ¢ 1+v5
E Dg{ 1-8 ]+ V3
1206 5 i
T+ for O
- il R log(7)
- e 2] TS =)Dt =a) T d s PED
Continued fraction representations:
27 48 2 1
|7 [ — -5 |+2 +13_H_ﬂ:
a1 [ 2
1 {1-2)% 242
5] 103{ 1-8 ]+ )
55 1 7776 g5 7776
Ty g4 Tt =—-— -— -+
2 2¢ log(7) + 33,,;2 2 24 log(7) + 1 33
A +
1+ ﬁ ko
ko1 142k
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27 48 . 2 1
= — -5|+2 +13—;1'—2—=
af 243 ¢
_ [11_233] e T
& g 1-8 V]
1 27 96
13- —-x+_|-3+ G
24 2 log(7) 1
6 a Ok
2[ +K —4—1
ko1 142k
1 27 96
13 -2 ok = |8
2'1’ 2 la=i7) 1
&
211+ :
3
4|34——=——
A 2
4{?"%.
27 48 . 2 1
E _ — -5|+2 +13—}T—ﬂ
-1{_24
Llog 427 il
& 1-8 V3
55 1 7776
"2 24 " g7 2 -
o8l }+1 & 32k
i i-;nzk:
55 1 7776
-_——— — —T+
2 2 :
& logi(7) + = 3
4 E+ a7
4 14—1+ 3
L3, d47
4 4|:§+'|
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EXAMPLE OF RAMANUJAN MATHEMATICS APPLIED TO THE
COSMOLOGY

From:

A Reissner-Nordstrom+A black hole in the Friedman-Robertson-Walker
universe- arXiv:1703.05119v1 [physics.gen-ph] 5 Mar 2017

Safiqul Islam and Priti Mishrat

Harish-Chandra Research Institute, Allahabad 211019, Uttar Pradesh, India

Homi Bhabha National Institute, Anushaktinagar, Mumbai 400094, India

Farook Rahaman} - Department of Mathematics,Jadavpur University,Kolkata-700
032,West Bengal,India - (Dated: March 16, 2017)

From:

For MBH&7 data: mass = 13.12806e+39; radius = 1.94973e+13 , we obtain:

(1.94973e+13-13.12806e+39)*2 = ((13.12806¢+39)"2-x2)

Input interpretation:
(1.94973 - 10" - 13.12806 - 10°°)* =(13.12806 - 10°°) - x*

Result:
1.72346 % 10% = 1.72346 x 10%° — »?
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Plot:

3.5 % 109 |
3.0 %1080 |
2.5 %1080 |

2.0 %108 |

&

1.5 % 1050 |
1.0 % 1080 |
50107 | — 1.72345 » 1080

f

T T2346 0 80 N 2
1.0 0.5 ! 0.5 1.0 1.72346 % 10 .

Alternate forms:

X +0=0

1.72346x 10 = —(x - 1.31281x10%) (x + 1.31281 x 10%}

Solution:
=20

Indeed:
(1.94973e+13-13.12806e+39)"2 = ((13.12806¢+39)"2)

Input interpretation:
(1.94973 - 10" - 13.12806 - 10°°)* = (13.12806 - 10%°}*

Result:
True

Thence Q =0
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Now, for

VE

a(v)>*. For the presenl universe, assuming a(v) = 1
and thus k<16. Though constant k has an upper limit,
it increases with the expansion of the universe and de-
creases with the contraction of the umiverse. We should
obhserve a peculiar change when the constant k reaches
this numerieal value which is the limiting value for the
expansion of the universe.

For ¢ =0 in eqn.(64),

kea? i ;
kL MP Q’
ax 3 ( ax 3

ar ( -

2oz ErZ
B W e
=

_|__,.‘\L£p AY) IL%_ =10. (6—1)
arT
Hence at # = R we get,
e IR . Q
[: - ali -\}[+ all )3 i ( alt )3
WiEE JLreE
 rR2
____SaR ke kR
R :
| Ac v1+%{—} | \/—T —0. (65)
aR
2a R q
ey M?
ﬂL = 1+-L5L 7[
(L)S
Vi+EE
o] (67
;;.( 2aR o 1) 4

2 7—\’ T

Fork=12,anda=1,M =13.12806e+39; R =1.94973e+13, we obtain:
and:

(1+((12*%(1.94973e+13)"2)/4)) /2
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Input interpretation:

[ 1
\4" 1+ (12(1.94973 105

Result:
3.37703... » 10%3

3.37703e+13
Substituting in the eqs. (67), we obtain:

_exp(((2*1.94973e+13)/(3.37703e+13))) * [(((13.12806e+39)"2)) /
(((1.94973e+13)/(3.37703e+13)"3 + 1/Q2(((2*1.94973e+13)/(3.37703e+13)-1)))))]

Input interpretation:
21.94973 1013][[13.123D6 107} 1

—EX

3.37703 x 10 (1osors w133 2 (183 1013 =50

lz.z?mz 1|:|‘3‘JII 3.37702 1013

Result:
-2.84160... % 108!

-2.84160...*10%" which represents the Cosmological Constant inside the
Schwarzschild black hole and also has a negative value.

Performing the following equation with the usual value of the Cosmological Constant
1.1056e-52, we obtain:

(1.1056e-52)x = -2.84160e+81

Input interpretation:
1.1056 - 1072 x = -2.84160 - 10%!

Result:
1.1056% 1072 x = —2.8416 x 10%}
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Plot:

4x108 |

7w |[]t§| |

-4 x1p!33 -2w|m¢jj,f/% 2a1@ T caant
/2 %1081 | -
I = 1.105%6=107"° x
/ -4.‘c|i]tj| I — :*.'.E!—"rl'?-“:l':|81

Alternate form:
1.1056 x107%° x + 2.8416 x 10%! = 0

Alternate form assuming x is real:
1.1056 x 107 x + 0 = -2.8416 x 10%!

Solution:
X =
-25701881 331403 766 886 664569715 710133 147602520 011173 198 993507 .
564120861 732475370738202865312319616245 712374922 255 343 303
805210672 526000128

Integer solution:
X =
~25701881 331403 766 886 664 569 715 710 133 147602520 011 173 198 993507
564120861 732475370738202865312319616245712374 922255343303
805210672526 000 128

Result:

~2.5701881331403766886664560715710133147602520011173198993507564120"
861732475370738202865312319616245712374922255343303805210672526"
000128 x 103

-2.57018813314...*¥10"°
Value that multiplied by 1.1056e-52, give us -2.84160 * 10°'

Multiplying this result with the usual value of the Cosmological Constant, we obtain:

(1.1056e-52) * (-2.84160e+81)
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Input interpretation:
1.1056 - 1077 (-2.84160 - 10°")

Result:
-314 167296000000 000 000000000000

Result:
~3.14167296 x 10°°

-3.14167296*10%

We have also that, from the formula of coefficients of the 'Sth order' mock theta
function ¥(q): (A053261 OEIS Sequence)

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

for n =230 and subtracting 47, that is a Lucas number, and &, we obtain:
sqrt(golden ratio) * exp(P1*sqrt(230/15)) / (2*57(1/4)*sqrt(230)) -47 — Pi

Input:

|
| 230
exp|m .| =— ]

— \‘I' 15
‘M'IJIE' 4'_——4?—?r
2+ 5 v 230

# iz the golden ratio

Exact result:

—_—
—

{ |
y46/3n | &
i
Y 46

2 . 534

47 -
Decimal approximation:
6122.273163239088047930830535468077939193046207568421910068...

6122.273163239.....

Alternate forms:
1 |1 o I 7
AT I_[5+w5]f\|46_-3:r_
20 ¥ 23

130



[ L(145) &V %

-47 + -
4. 534
?iﬂ[-zlﬁzmﬂg 23[1+\E] f@"—%DNJ

Series representations:

Vo exp[;r 230

13

p 47 - =
235 230
ki1 gl ok ok .
| 4?52[ 1f(-7), 230 -20) 55 +1C|?r:;j[ 1 (- 1) (230250 55 )
k! k1

ko=
o, I (1) (% -uf =

534 exp|m \IE Z

k=0 k!
o (-1F(-7) @-20f 5| [« DF(-1) 230-20)f
k! / 103 k!
k=0 i k=0 )
for not ((zgeR and —e < zg = 0))

o (-1 230 - x* [—_%}k
k1

arg(230 - x) “

—({{470 exp(z ;r{
2

k=0
o (=17 (230 —x)f x7* [- l}k

10rex (”{arg[EBD—x}” 2
F 2m o k!
. _ [ |arg|= -x
53"4 EXP(IIF {wn EXPlmeXplim { }”\',_
2 2
o (1F (2 o x* (- 2k & D e-nf Xk (-2) )
k1 k! /
k=0 k=0

w (=1 (230 - x)* x7* {- e }k ]
fo1

D e

2
o k=0

R and x = 0)
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From which:

(-(-2.84160e+81)) (5Pi/(((sqrt(golden ratio) * exp(Pi*sqrt(230/15)) /
(2*%57°(1/4)*sqrt(230)) -47 - P1))))

Input interpretation:

230

| 2

.. :x'p[:r 1III| z

S|y @ 4' —47-r
3 245 4 230

—

(-(-2.84160 - 10°"))

# iz the golden ratio

Result:
1.618027996701560438286380221876566317933407173603842150642. .

1.6180279967..... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Input interpretation:
1.6180279967015604382863892218765663179334071736938421

Possible closed forms:

8 (45 Fry — 1127) |
- = ~ 1.61802799670156042060
2047 Fyr; - 800

4(73 - 3257+ 3977
49 - 72 1 + 159 x°

= 1.61802799670156043858425

x| root of 522 x* +580x° -1362x% +919x -228 near x = 0.515034 | =
1.618027996701560438 16535
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{/% (984 — 89 ¢ + 1000 x — 1707 log(2))
~ 1.618027996701560438265766

52.!'3

3709980781 m

= 1.6180279967015604382965 10
7203366314

root of 647 x* —350 x° - 4186 x° + 4220 x + 1179 near x = 1.61803 =
1.618027996701560438200441

4/ 31028 619 T
4409 7Ee

= 1.618027996701560456743
v 10

1

root of 1179 x* +4220 x® — 4186 x* - 350 x + 647 near x = 0.618036
1.61802799670156043820044 1

=

root of 5888 x° —39087 x% + 37056 x + 17431 near x = 1.61803 | =
1.6180279967015604382844533

x| root of 29646 x° - 33474 x° -52404 x + 31819 near x = 0.515034 =
1.6180279967015604382844405

1

root of 17431 x® + 37056 x2 - 39087 x + 5888 near x = 0.618036
1.6180279967015604382844533

root of 439 x° - 1047 x* +217x° +924 x%2 - x -1029 near x = 1.61803 | ~
1.61802799670156043831007

x oot of 657x° +621x* +647x° - 1476 x° + 75 x + 197 near x = 0.515034 =~
1.618027996701560438263743

3 9 3e 2 3

%&shurn}[—cnﬂfnnﬁfn

= 1.61802799670156043862208
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Now, we have that:

a=3.27.(1—4Q%A), (9)

b=[—54 + 9T2M°A — 648Q°A
+[(—54+ 972M2A — 648Q%A)?
—4(9 — 36Q°A)% )2, (10)

¢ =3.27A, (11)

For Q =0.00089, A =1.1056e-52 m™:

convert 1.1056 - 107 m™ (reciprocal square meters) to per kilometers squared

1106+ 107~ *km? (per kilometers squzred) A = -1.1056 * 107

Mass = 3.8 solar masses:
3.8-1.9891 10°° = 7558580000 000000 000 000000000000 = 7.55858 -~ 10*

M = 7.55858¢+30
We obtain:

a=3.2% (1 —4Q3%\)
(3.2)°1/3 (1-((4*0.00089"2*(-1.1056¢-46))))

Input interpretation:
V3.2 (1-40.00089% (-1.1056 m"“‘}}

Result:
1.473612599456154642311929133431922888766903246975273583906. ..

1.4736125994561546....=a
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Now, we have that:

b= [-54 +972M?A — 648Q*A
+[(—54 + 972M 3\ — 648Q%A)?
—4(9 — 36Q%A)%)=]3,

sqrt[(((((-54+972%((7.55858¢+30)"2%(-1.1056e-46))-648*0.00089/2*(-1.1056¢-
46)+H(((-54+972%((7.55858e+30)"2%(-1.1056e-46))-648*0.000892(-1.1056e-
46)))"2-4(((9-36*0.00089/2*(-1.1056e-46)"3)N)))))]*1/3

Input interpretation:
(y/(-54 +972((7.55858 - 10™°)* (~1.1056 - 107} -

648 - 0.00089” ~1.1056 - 107*%) +
((-54 +972((7.55858 - 10°°) (-1.1056 1D'46}}—548

0.00089* (-1.1056 m‘*“”"' 5
4(9-36-0.00089% (~1.1056 m“‘f’f}}}}ﬂ[l;a}

Result:
1.83111199541752990708040277172533632222868007678838540... = 10%

1.8311119954175299...%¥10°=b

And:

c=3.235A,
(3.2)°(1/3) * (-1.1056¢-46)

Input interpretation:
V3.2 (-1.1056 - 107*)

Result:
~1.62923... x 1078

-1.62923...*¥10% =¢
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From

We have that:

c=-1.62923e-46
b=1.8311119954175299¢+6
a=1.4736125994561546

A =-1.1056e-46

1/2((((2/(-1.1056e-46)+(1.4736125994561546) / (-1.1056e-46 *
1.8311119954175299e+6) + (1.8311119954175299¢+6) / (-1.62923e-46)))))*1/2

Input interpretation:
2 1.4736125994561546

1 |/

-= |- + - +

E‘J 1.1056 107*%  1.1056 107%%.1.8311119954175299 105
1.8311119954175299  10°

1.62923 . 1076

Result:
_5.30074... x 10%° i

Polar coordinates:

r =5.30074x10% (radius), 8=-90°(a
5.30074*10%
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and:

1fa_a b 12M ?
2 |A Ab 1'{-.“["‘%5‘!‘%}%

1/2[(4/(-1.1056-46)-(1.4736125994561546)/(-1.1056¢-46 *
1.8311119954175299¢+6)-(1.8311119954175299e+6)/(-1.62923e-46)+((((12*
7.55858e+30)))/((((-1.1056e-46)(2/(-1.1056e-46)+(1.4736125994561546)/(-
1.1056e-46 * 1.8311119954175299¢+6)+(1.8311119954175299¢e+6)/(-1.62923¢-

46))17(1/2)

Input interpretation:
4 1.4736125994561546 1.8311119 - 10°

1.1056 - 107*%  1.1056 - 10~*%. 1.8311119 - 10% 1.62923 - 10746

Result:
1.1239088437707639645816085733719240172831998373821284... x 10°2

1.1239088437707639645816085733719240172831998373821284 x 10752

Input interpretation:
12 7.55858 . 10*°

a5 | _ 2 s 1.4736125994561546 _ 18311119 108
1.1056 %10 ‘\'II 11056 1076 ' 11056 10-%0.18311119 10° = 162923 10-%6
Result:
7.73850... x 10°! ;
Polar coordinates:
r = 7.7385 x 10°! ius), @=090°

)

7.7385e+51
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1/2 (1.1239088437707639645816e+52 + 7.7385e+51)*1/2

Input interpretation:
17
: v 1.1239088437707639645816 - 10°% 4+ 7.7385 . 10°!

Result:
6.8870584126407949091816745048871565053312217470796374. .. = 10°°

6.88795841264...%10%
5.30074*10% + 6.88795841264*10%
(5.30074*10725 + 6.88795841264*10/25)

Input interpretation:
5.30074  10%° + 6.88795841264 10°°

Result:
121886084 126400 000 000000 000

Scientific notation:
1.218869841264 » 10°°

rs = 1.218869841264 * 10*°

(5.30074*10"25 - 6.88795841264*10"25)

Result:
~1.58721841264 x 10*°

r;=-1.58721841264 * 10%

Input interpretation:
17
: v 1.1239088437707639645816 - 10°% _ 7.7385 . 10°!

Result:
2.95829... x 10%°

2.95829...%10%

138



(5.30074*10725 + 2.9582885414153*1025)

Input interpretation:
5.30074 10*° + 2.9582885414153  10%°

Result:
82500285414 153000 000000000

Scientific notation:
8.2500285414153 ~ 10%°

r, = 8.2590285414153%10%

(5.30074*10"25 - 2.9582885414153*10"25)

Input interpretation:
5.30074 10*° - 2.0582885414153 10°°

Result:
23424514 585847000 000000000

Scientific notation:
2.3424514585847 » 10%°

r; = 2.3424514585847%10%

From the four results (event horizons), we obtain:
r; = 2.3424514585847*10%
r, = 8.2590285414153*10%
r;=-1.58721841264 * 10%
r, = 1.218869841264 * 10*°

(2.3424514585847*10725 +8.2590285414153*10725 -1.58721841264 * 10725
+1.218869841264 * 10726)

Input interpretation:
2.3424514585847 - 10°° + 8.2500285414153 - 10%° +
1075 . (~1.58721841264) + 1.218869841264 » 10°°
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Result:
212029600000000000 000000000

Scientific notation:
2.120296 » 10°°

2.120296*10°°

(2.3424514585847*10725 +8.2590285414153*10725 -1.58721841264 * 10725
+1.218869841264 * 10726)"1/126

Input interpretation:
[2.342451453534? 10°° + 8.2500285414153  10°° +

10%% . (~1.58721841264)+ 1.218869841264 1025}“[1;125}

Result:
1.61785522079119. ..

1.61785522079119... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Now, we have:

For

r=11225.7
A =-1.1056e-46
Q=10.00089

M =7.55858e+30
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2[((((-7.55858e+30) / (11225.7) + (0.000892) / (2*#11225.7°2) — (-1.1056¢-
46%11225.7°2)/6+x2((-1/(2%11225.7/2)+(7.55858e+30)/(11225.7)3-
(0.00089)"2/(2*11225.7°4))))))] = 11225.7

Input interpretation:

7.55858  10%° 0.00089° 1 .
[- 5 -—[-1.1D55 I e 11225.?2;+
112257 2.11225.72 6

2 1 7.55858 10°° 0.00089°
L + ot
2.11225.72 11225.7° 2x11225.7

]] =112325.7

Result:
2(5.34318x10'* x* - 6.73328x 10°) = 11225.7

Plot:

4x10% | i
3x10% |
2x10%7 |

1 %1077 |

¥ 5 I b ] ]
20000 LONGIO | L@ T RO RO, | % Sua—
=105 |
Joeer™ — 1] 225.7

Alternate forms:
1.06864% 10" x* —1.34666x10°7 = 0

1.06864 %10 x* — 1.34666 % 10°7 = 11225.7
1.06864x 10" (x - 11225.7)(x + 11225.7) = 11225.7

Solutions:
x=-11225.7

x=~11225.7
11225.7
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Thence, we have:

2[((((-7.55858e+30) / (11225.7) + (0.000892) / (2*#11225.7°2) — (-1.1056¢-
46%11225.7°2)/6+11225.7°2((-1/(2*11225.772)+(7.55858e+30)/(11225.7)"3-
(0.00089)°2/(2*11225.7°4)))))]-11225.7

Input interpretation:
[?.55353 10%° 0.00089° 1

5 - = (-1.1056x 107 x11225.7%) +
11225.7 Ix11225:7* &

1 7.55858 10 0.00089°
i g
2%11225.72 11 225.73 2:11225.7

11225.74 [- ]] ~11225.7

Result:
-11226.69999000000000000000000000000000000000535587 77084752,

-11226.6999....

We note that from the Ramanujan taxicab number:
T 4 3
P61+ 11468 = /425¢ 4/

11161 +64 + ¢ =11226.61803398..... result, with positive sign, practically equal to
the above value

Furthermore:

(13+2)/10"3+(-(2[((((-7.55858e+30)/(11225.7)+(0.00089"2)/(2*11225.772) (-
1.1056e-46*11225.7/2)/6+11225.7°2((-
1/(2*%11225.772)+(7.55858e+30)/(11225.7)"3-(0.00089)"2/(2*11225.7°4))))))]-
11225.7))*1/19
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Input interpretation:
13+2
= +
ll:lg 30 2
7.55858 10 0.00089 1 :
[-[ [- T —E[—l.lfJSﬁ 10748 11225.?2;+11225.?2

1 7.55858  10°°
- + e
2x11225.72 11225.7°
0.00089°

of RO ]- 11225.?]]’“[1; 19)
2%11225.7

Result:
1.618695692957578160081667556270903716821925808129357404234

1.6186956929575... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Now, we have:

I apf\ %
sy - (2 - 24Y*

pd 23
r=11225.7
A =-1.1056e-46
Q=0.00089

M = 7.55858e+30

sqrt((((2%0.0008972)/(11225.7°4) — (3*7.55858e+30)/(2%11225.7°3))))

Input interpretation:

|

I|2 0.00089° 3.7.55858  10%
\ 112257 2x11225.72
Result:

2.83104... % 10° ;

2.83104..%10° i
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(((sqrt((((2*0.00089/2)/(11225.74) — (3*7.55858e+30)/(2*11225.7°3))))))*1/45

Input interpretation:

| 2 30
of [2x0:00089% 3x7.55858 x 10
' L 25112257

Result:

1.620984... +
0.05660599...

Polar coordinates:
r = 1.62197 (radius), @=2°
1.62197

(((sqrt((((2*0.00089°2)/(11225.7°4) —
(3*7.55858e+30)/(2%11225.7/3)))))))*1/409672 - 29i

Input interpretation:

| 2 30
| 2.0.00089° 3.7.55858 10 1

| Z - 29!
\ 112257 2x11225.72 40067
iisthe imaginary unit
Result:
139.743... i
Polar coordinates:
r=139.743 (racius), #=090°

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

(((sqrt((((2*0.00089°2)/(11225.7°4) —
(3*7.55858e+30)/(2%11225.7/3)))))))*1/4096"2 - (47-4)i

Input interpretation:

| 2 30
| 2.0.00089< 3.7.55858 10 1

I — 47 -4y
\ 112257 2x11225.72 40967

iisthe imaginary unit

Result:
125.743... i
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Polar coordinates:

r=125.743 (ra , #=90°

125.743 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

From
oM |, @2 A2 yloal 307
: (s T + rr = I ]5{2?"“ :1 )
o(r) = 202 aM
2mr(r — 53)°

We obtain, for
r=11225.7

A =-1.1056e-46
Q=0.00089

M = 7.55858e+30

sqrt[((((1-(2*7.55858e+30)/11225.7 + (0.00089~2)/(11225.772) — (-1.1056¢-
46*11225.772)/3)))] * (3*7.55858e+30)/(2*11225.7/3) — (3*0.00089°2)/(11225.7/4)
* 1/(2Pi*11225.7) * sqrt[((((2*0.00089"2)/(11225.7/4)-
(3*7.55858e+30)/(2%11225.7°3))))]

[(((1-(2*7.55858e+30)/11225.7 + (0.00089/2)/(11225.7°2) — (-1.1056¢-
46%11225.7°2)/3))]10.5 * (3%7.55858e+30)/(2%11225.7/3) —
(3*0.000892)/(11225.7/4)

Input interpretation:

|
| 2. 755858 10°" 0.00089°

[1
\ 112257 11225.72
3. 755858 10°° 3.0.00089°

2.11225.72  11225.7°

l \
- 5(-1.1056 6™ %11 225.7)
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Result:
- 1.49640... x 10722 4
2.94117... % 1072 ;
Polar coordinates:
r=2.94117x10%* . #=90°

2.94117%10*

1/(2Pi*11225.7) * [((((2*0.00089"2)/(11225.7/4)-
(3*7.55858e+30)/(2*11225.7/3))))]10.5

Input interpretation:

| 2 30
1 I|2 0.00089* 3.7.55858 - 10

27x11225.7{ 11225.7¢ 2x11225.79
Result:
40137.7... i
Polar coordinates:
r =40137.7 1s), 8= 90°
40137.7

40137.7i* ((([((1-(2*7.55858¢+30)/11225.7 + (0.0008972)/(11225.772) — (-1.1056¢-
46%11225.7°2)/3))]10.5 * (3%7.55858¢+30)/(2*11225.7/3) —
(3*0.00089°2)/(11225.7°4))))

Input interpretation:

|
| 2.755858 10°° 0.00089°
40137.7¢|.[ 1- +
\ 11225.7 11235.7

l \
_5[-1.m55 107*x11 225.7)

3.7.55858 10°° 3.0.00089°
2+x11225.7% 11225.74

iizthe imaginary unit

Result:

-1.18052... x 1077 -
6.00620... x 10718 ;

Alternate form:

-1.18052 % 10°7

-1.18052*10%
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(((40137.7i*((([(((1-(2*7.55858e+30)/11225.7 + (0.00089"2)/(11225.7°2) — (-
1.1056e-46*11225.7/2)/3)))]°0.5 * (3#7.55858e+30)/(2%11225.7/3) —
(3*0.00089°2)/(11225. 7)) (1/(24e"2))

Input interpretation:

|

| 2. 755858 10°° 0.00089° 1 :
40137.7:|,| 1- - - ~(-1.1056 10711 225.7)

\ 11225.7 112257 3

3:7.55858 - 10%  3.0.00089° A[ 1 ]

2%11225.72 11225.7¢ 24 &2
iizthe imaginary unit

Result:
1.618006... +
0.02866654.._ i
Polar coordinates:
r=1.61826 15), #=-1.01501° (a

1.61826 result that is a very good approximation to the value of the golden ratio
1,618033988749...

(((40137.7i*((([(((1-(2*7.55858e+30)/11225.7 + (0.00089/2)/(11225.7/2) — (-
1.1056e-46%11225.7°2)/3)))]0.5 * (3*7.55858e+30)/(2%11225.7°3) —
(3*0.00089°2)/(11225.7°H)))H)M/17 -12

Input interpretation:

|
| 2. 755858 10°° 0.00089° 1 :
40137.7i|. [ 1 - + -—[-1.1055 g~ 11225.?2;
\ 11225.7 11225.72 3
3.7.55858 - 10*° 3.0.00089° || .
- (1/17)- 12
2x11225.7° 11225.74
iisthe imaginary unit
Result:
137.022... +
27.8571... i
Polar coordinates:
r = 139.826 15), #=-11.4918° (a

139.826 result practically equal to the rest mass of Pion meson 139.57 MeV
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(((40137.7i* ((([(((1-(2*7.55858e+30)/11225.7 + (0.00089/2)/(11225.7/2) — (-
1.1056e-46%11225.7°2)/3))]0.5 * (3*7.55858e+30)/(2%11225.7°3) —
(3*0.00089°2)/(11225. 7 ))M/17 -27

Input interpretation:

|
[ 2.755858 10°° 0.000892
40137.7i|. [ 1 -

1 :
+ -—[-1.1055 g~ 1122574
\ 11225.7 1122572 3

3.7.55858 10° 3.0.00089°
2x11225.7° 11225.74

(17 -27

iisthe imaginary unit

Result:

122.022... +
27.8B571... 4

Polar coordinates:
r=125.162 0 , 8=-12.86°(a

125.162 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

From:

An exact solution for a rotating black hole in modified gravity
Francesco Filippini, Gianmassimo Tasinato - arXiv:1709.02147v2 [hep-th] 8 Apr
2018

We have that:

Armar — %V‘Q — =+ gy’ | B

. ;‘l'"r '/. Q2 22 ] ,l'lr QQ
= 5 \2+ap (B -D+2y1+ 45
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For M = 13.12806e+39 and p>*=9

1/2(13.12806€+39) * sqre((((2+((x"2)(9-1))/((13.12806e+39)*2) + 2(((1+((x"2)(9-

1)/((13.12806e+39)*2)))"1/2)))))

Input interpretation:

¥O-1 |I x9-1

1
= «13.12806 - 10% |2+ +2 11
2 \  (13.12806 - 10

Result:

[
6.56403 % 107 \f 4.64183x10°% x* + 2V 4.64183x10™° x* +1 +2
Plots:

2.5x10%0
20 w1030

1.5 2100 | (x from=1.2t01.2)

1.0 x 104 |

5.0 x10% |

=1.0 -0.5 ) 0.5 1.0

2.5x10%0
20 w1030

1.5 2100 | (x from -8.1tc 8.1)

1.0 x 104 |

5.0 x10% |

o
(5]

Alternate forms:

[
9.28294x 10*° \f 2.32091x10°% »* + Y 4.64183x10%° x* +1 +1

§
(13.12806 - 10°°)
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3.28202 %107 ‘E <
70
V 1.85673x107° %% +4 + arg[«f 1.85673x 107 x% +4 + 2] GE
6.56403 % 10°° 2
-3.28202 % 10°° otherwise
V185673 %10 5% + 4 —
6.56403 % 10

argizlis the complex argument



Alternate form assuming x is real:
.'

6.56403 % 10°° \J' 4.64183x107° x* +2V 4.64183x10™ x* +1 +2 +0

Roots:

Properties as a real function:
Domain

R

Range
¥ € R:y=13128060000000000000 000000 000000000 000000

Parity

EVETL

Series expansion at x = 0:
1.31281x10% +1.52345x 107 x* - 1.7679 x 107" x* + 0(x")

(Taylor series)
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Series expansion at x = -4.64147x10"39 i:

6.56403 x 1077 ‘ 1+2 \/2 ~(4.30898x107% i)x +

\

[m.353553 i)y/2 - (4.30898 x 10-%0 ) x —1.41421 1] (x +4.64147 x 10%° )

+

\/1 +24/2-(4.30898x107% i x

3.28202 % 10°°

\

142 \/2 ~(4.30898 x 107 {)x [[—9.3?5?2 x 107121 i) x +

1.81321x 107 \/ 2 - (4.30898 x 107" i) x +2.75608 x 1D-3”]

2
(x +4.64147 % 107 i) ;‘I [0.5 + \/ 2 -(4.30898 x10°% 1}1‘] +

2.18801%10°°

\

142 \/2 ~(4.30898 x 107 {)x

[[—2.14524}: 10-1%° _8.83745x 10718 \/2 ~(4.30898 x 107 4) ]x +

(1.55285x 107127 4) J 2 -(4.30898x 107 i) x +2.75412x 1071 ,]

3
(x +4.64147x 10% i | / [0.5 + \/ 2 -(4.30898 x10°% 1}1‘] +

/

1.64101 %103

\

142 \/2 —(4.30898 % 107 ) x [3.?5034>< 1 e o

[[1.88 135x 107299 4) \/ 2 - (4.30898 x 10™% i) x +6.97007 x 1072 IJ x -

6.56759 x 10718 \/ 2 —(4.30898 x 107 ) x - 1.0505 x 10-15‘?]

4
(x +4.64147 % 10°° &) !,f’ [0.5 + \/ 2 - (4.30898 x 107% 1}1‘] +

Of(x +4.64147 x 10% if°)

[Puiseux series)
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Series expansion at x = 4.64147x10"39 i:

6.56403 x 1077 ‘ 142 \/2 +(4.30898x107% fjx +

\

[1.41421 i —(0.353553 4) y/ 2 + (4.30898 x 1040 i) x ] (x - 4.64147x 10% )

+

\/1 +24/2+(4.30898x107% i) x

3.28202 % 10°°

\

1+2 \/2 +(4.30898 x 107% {) x [[9.3?5?2 %1072 ) a4

1.81321x107°% \/ 2 +(4.30898x 107" i) x +2.75608 x m-gﬂ]

2
(x - 4.64147 x 10°° i) f.f’ [0.5 + \/ 2 +(4.30898 x 10~* 1}_1:‘] +

142 \/2 +(4.30898 x 107% i) x

2.18801 % 10°°

\

[[—2.14524}: 107160 _8.83745x 10718 \/2 +(4.30898 x 107 4) ]x =

(1.55285 x 10712 4) J 2 +(4.30898x 10~ i) x -2.75412x1071%° 1]

3
(x-4.64147x 10% P | / [0.5 + \/ 2 +(4.30898 x 10~* 1}_1:‘] +

/

1.64101 x 1037

\

142 \/2 +(4.30898x107% i) x [3.?5034>< 107290ty

[[- 1.88135x 107299 4 \/ 2 +(4.30898 x 107% i) x - 6.97007 x 10-20° 1] x=

6.56759 x 107160 \/ 2 +(4.30898 x 107 i) x - 1.0505x 10-159]

4
(x —4.64147 % 10°° &) f,f’ [D.S + \/ 2 +(4.30898 x 107 z}x] +

Of(x - 4.64147 x 10% if°)

[Puiseux series)
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Series expansion at x = co:
o 1.52334x107 1y
141421 x + 6.56403x10% + ——— — G[[ J ]

(Laurent series)

Global minimum:

111111{ 6564029999909 000 699 356 864 724551 807 795 200

:
\14.54133 «107% 32 + 2V 4.64183x 100 % +1 +2 } =
13128059999909990 308 713729449 103615590400 1t x =0

Limit:

;
lim 6.56403 x 10° \f 2 +4.64183x 1070 x* +2V 1+4.64183x107%° »* =

=i

1.31281x10%

For Q = 4.64147¢+39i1, we obtain:

1/2(13.12806e+39) * sqre((((2+(((((((4.64147e+39i)*2)(9-

DINA((13.12806e+39)2)))) + 2(((1+((((((((4.64147e+391)*2)(9-
I)))/(((((13.12806e+39)"2)))))))))"1/2)))

Input interpretation:
5 *13.12806 107

) (4.64147 - 10%° i (9 -1) |'l (4.64147 - 10% i? (9-1)
+ + +
\ (13.12806 - 10%°)? \4' (13.12806 - 10%°)

iizthe imaginary unit
Result:
6.56555... x 10°°

6.56555...%10%

153



(((1/2(13.12806€+39) * sqre((((2+((((((4.64147e+39i)"2)(9-
D)A(((13.128066+39)2)))))) + 2((1+H(((((((4.64147e+39i)2)(9-
ION(((13.12806e+39Y2))M))  1/2))))*1/19+1/golden ratio

Input interpretation:

1
2 13.12806 « 10%°

(4.64147 10 iF 9-1) |I (4.64147 - 103° P (9-1)
24+ - - +2 |1+' - L

\ (13.12806 - 10%°) \ (13.12806 - 10%°)

1
193+ -
fir]

iizthe imaginary unit

# iz the golden ratio

Result:
125.255 ..

125.255... 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

(((1/2(13.12806e+39) * sqrt((((2+(((((((4.64147e+39i)2)(9-
D)A(((13.12806e+39)2)))))) + 2((1+H(((((((4.64147e+39i)2)(9-
D)NA((((13.12806e+39Y )N 1/2)))) 1/19+13+golden ratio

Input interpretation:

1
: 13.12806 « 10%°

(4.64147 - 10 i (9-1) ) |I , , (464147 107 9-1) |, .
. _ ” | _ A/
\ (13.12806 - 10%°) ‘q' (13.12806 - 10%°)
19+ 13 +¢
iizthe imaginary unit
# iz the golden ratio
Result:

139.255...

139.255... result practically equal to the rest mass of Pion meson 139.57 MeV
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For Q = 0.00089, we obtain:

1/2(13.12806e+39) * sqrt((((2+((0.00089°2)(9-1))/((13.12806e+39)2) +
2(((1+((0.000892)(9-1))/((13.12806e+39)*2)))*1/2)))))

Input interpretation:

|
1 0.00089% (9 - 1) 0.00089% (9 - 1)
= ©13.12806 - 10*° |2+ — +2 (14 -
2 (13.12806 - 10°°)* | (13.12806 - 10°°)

Result:
1.31281... x 10%

1.31281 x 10% = 13.1281 x 107
13.1281 * 10

(((1/2(13.12806e+39) * sqrt((((2+((0.000892)(9-1))/((13.12806¢+39)2) +
2(((1+((0.00089°2)(9-1))/((13.12806e+39)2))* 1/2))))))" 1/19+7+Pi

Input interpretation:

[

1 0.00089% (9 - 1) 0.00089% (9 - 1)

¢ = +13.12806  10%° |2+ — +2 (14 -
2 \  (13.12806 - 10%°F 'y (13.12806 - 10%°p

Result:
139.4076...

139.4076... result practically equal to the rest mass of Pion meson 139.57 MeV

(((1/2(13.12806e+39) * sqrt((((2+((0.000892)(9-1))/((13.12806¢+39)2) +
2(((1+((0.00089°2)(9-1))/((13.12806e+39)"2)))1/2)))))))*1/19-4

Input interpretation:

0.00089% (9 - 1) | 0.00089%29-1)

1
1o = x13.12806 »10%° |2+ — 42 (14 D
2 \ (1312806 - 10°°F y  (13.12806 - 10°°)
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Result:
125.2660. ..

125.2660... 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

27*1/2%(((((1/2(13.12806e+39) * sqrt((((2+((0.000892)(9-1))/((13.12806e+39Y°2)
+ 2(((1+((0.000892)(9-1))/((13.12806e+39) " 2))* 1/2)))))))* 1/19-4+€)))+sqrt2

Input interpretation:

27 =
2
1 - 0.00089% (9-1) |' 0.00089% (9-1)
19l = «13.12806 - 10°° |2+ —+2 [1+ .
'K \ (13.12806 - 10°F y  (13.12806 - 10°°)
4+ +1q"'5
Result:
1729.202...
1729.202...

Now, we have that:

. 1+vI—g
L 24++4/2—3g—2fI—q

For q =-0.2 , we obtain:

w=1-—

1-(((1+sqrt(1+0.2))))/(((2+sqrt(((2-3(-0.2)-2(1+0.2)"0.5))))))
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Input:
1++/1+0.2

24y I 30 H-21403

1=

Result:
0.206155590054464378289973211536470997616661831147095278081...
0.206155590054....

1/3*%1/(((1-(((1+sqrt(1+0.2))))/(((2+sqrt(((2-3(-0.2)-2(1+0.2)"0.5)))))))))

Input:
1 1

e 144 140.2

3

4y 2-34{-0.3)-2 ¥ 1402

Result:
1.616901745158034407130440474700200204662044242674247828823 ...

1.6169017451589... result that is an approximation to the value of the golden ratio
1,618033988749...

26/(((1-(((1+sqrt(1+0.2)))/((2+sqr(((2-3(-0.2)-2(1+0.2)10.5)))))))))-1 /golden ratio

Input:
26

o 1+ 140.2

=

24y 2-3(-0.2)-2+ 140.2

# iz the golden ratio

Result:
125.500...

125.500... 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
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Series representations:

26

1- 144/140.2

i

2+‘q|r 2-3({-0.2)-2% 140.2

(-1 (-0.59089f (-1
~1+524-3¢, =

k! k:ﬂ kl =0

k2643 -1 (-0.59089 (-1} L 0.2f (-2}

k!

i 41;*‘;-059039;"{-] Hazr"{ !
¢[1+Zk=n k! edie—m

26

1 14+ 140.2

5 |

2+"1III 2-3{-0.2)-2v 140.2

w (<1 [-1] ©0.40911 —z0)° 53¢
[—1+52¢:— =0 Z { z}k Kl +2l5¢:1,,"z.;.
k=0 E

w (=1) {_El}k (0.40911 - zo)* z5*

w (-1 {—%}k (1.2 —zq) zc,'k

+ 4 Zp
= k! s k!
w0 (-1 (-7} (0.40911 —z0)f z5*
2%
[¢[1+1,'Zﬂ Z i - Ep
k=0
o [—l]lk {_El}k (1.2 —Zn]lk Zak
&) for not ((zpeR and —ec < zp = 0))
k=0 ’
26 1
1- 144 140.2 b
24V 2-3¢-0.29-2¥ 1902
@ B 1
-2y +104 ¢y +ZRE55=_J~' i—0.59089 F(—— —s]r[s}—
i=0 2
1
26 ¢Z Res,-_; (-0.59089) " F(—— = .s]r[s} -
2
j=0
o 1
ZRE55=__;' s r[—— —s}r[s} /
, 2
o 1
[¢ [zﬁ -3 Rese._j (-0.59089) r(-5 - s]r[5}+
i=0

o
Z Ress..; (160944 r[_

B |

o]
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26/(((1-(((1+sqrt(1+0.2)))/(((2+sqrt(((2-3(-0.2)-2(1+0.2)"0.5)))))))))+13+1/golden
ratio

Input:
26

s 144140 .2

1
+13+ -
i

24y 2-3-0.2)-2+ 140 2

# iz the golden ratio

Result:
139.736...

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

Series representations:

26 1
+13+ - =
"

1- 144140 2

24V 2-3(-0.2)-2v 140 2

o (-1 (-0.59089)" (- 1) $
+304 s

2k
[1+65¢+L o o
k=0 k=0

é[ DEL[ S —13¢i[ 0.2 (- z}k];

[‘15 [1+i (-1} (-0.59089)* { =) i[ 0.2 (-2), ]]

= (-1 (-0.59089) (1)

i k! o k!
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26 1
+13+ - =
1 14y 1+0.2 ¢
24V 2-3(-0.2)-2V 130 2
o (-1 (-2} (0.40911 - zp)* =5*
1+65¢++4/ =0 Z { 2}5; +
k=0 k!

w (-1)F [_i}k (0.40911 - z)* z5*

39¢yz 3 =
k=0 £

w (-1)f {_El}k (1.2 — zg)* 25 w (-1)f [-é}k (1.2 —zg) 25

_13¢\|’¥Z = ,-’f
k=0 k=0 i

w (-1f (- 1), (0.40911 - zo)* 25"
a1+ =0
k

k!

k! g

=0

k 1 a k -k
N ) | Cataie: || PR IP
o for not IlZp e Rand —s=<zgs0
k=0 ;
26 1
+13+- =
1— 144 140.2 Fi

2+‘I|IIZ—3|:—U.2:I—2 v 140.2
® 1
[2 7 +130¢ 4 - 3 Res.__; (-0.59089) " r[—— —s]r[s} _
s 2
£y
396 Y Res—; (-0.50089)* r(-

=0

Z s Q1609445 r[_

—s]r[s}+

|

o
- s} Fs1+13 ¢ Z Ress-; o B r[_
j=0

B | =
B | =

- s] r[.S]']III."III

—.SJF[S]'+

B3| =

=0
=
[¢ [2 \/; - Z Res-_; (-0.59089)° r(‘
=0
L)
Z s 10944 s r[

)

B |

Now, we have that:

r QE
Ferg — M1+ \X]. e ﬁ {52 == 1}) i

(13.12806e+39) ((1+ ((1+((4.64147e+39i)2)/((13.12806e+39)"2)*(9-1)))1/2)))
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Input interpretation:

|I (4.64147 - 10%° i

13.12806 - 10%° |1+ [ 1+ — (9
(13.12806 - 10%°)

\

-1y

iizthe imaginary unit

Result:
1.3131105718306081506284250792540432118921377837108829... = 10+

1.313110571830 - 10% = 13.13110571830 - 1077

13.1311057183...*10%

(((((13.12806€+39) (((1+ (((1+((4.64147e+391)*2)/((13.12806e+39)2)*(9-
I))N2)))N)))"1/19-4

Input interpretation:

|I (4.64147 - 10°° i

19 13.12806 - 10°7 |1+ |1+ —7 (8
(13.12806 x 10%°)

\

-1 -4

iizthe imaginary unit

Result:
125.268...

125.268... 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

(((((13.12806€+39) (((1+ (((1+((4.64147e+391)*2)/((13.12806e+39)2)*(9-
DY) 1/19+7+Pi

Input interpretation:

|I (4.64147 - 10%° i)

19 13.12806 - 10°° |1+ [ 1+ — -1 [ +7+r
Y (13.12806 - 10°°)

iizthe imaginary unit

Result:
139.400_

139.4009... result practically equal to the rest mass of Pion meson 139.57 MeV

161



Mathematical connections

Now, we describe some mathematical connections between the Ramanujan
expressions and the equations concerning the black holes physics.

From pag.86, we have:

Input interpretation:
142 (V5 -1}4
| e
+ = +

445

1 1+2y
26 1-"'1—105[ o)
/|20 1427

2410 -2v5

1

o= -1
—410-2@5 tan <
20 4-2(V5 +1)

] +0.164708638 [+5

tan

Result:
139.557430. ..

(resultin radians)

139.55743...

162
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1 ; : :
(x) is the inverse tangent function



From page 147, we have:

Input interpretation:

|
[ 2.755858 10°° 0.000892

40137.7i|.| 1 - +
\ 11225.7 11225.72
3.7.55858 10°° 3.0.00089°
2:11225.7° 11225.74
Result:
137.022... +
27.8571... i
Polar coordinates:
r =139.826 Eil-EE::'-, #=-11.4918" (a
139.826

Thence, we obtain:

[

26

{

1/

/

2
1+E

l:u"_5—1]+4]

0
20 14+2° 4

1
ﬁ \( 10—2\{? tan'l[

og| ———
1 (1+32) [1—§¢*5—1]+4
1 g’[ ]+ =

+

V5

2410-2+5

4-2(V5 +1)

1
3

(1417 -12

] +0.164708638 |+5
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[-1.1055 Jga 11225.7°)

iizthe imaginary unit

=139.55743 =



|
| 2.755858 10°° (0.00089%

1
/4013?.?1 [1- i ——[—1.1056 ¢ | e 11225.?2} \
\ 11225.7 11225.7¢ 3
3.7.55858 10°" 3.0.00089° || .
2x11225.73  11225.7% Caats
= ' ' = 139.826

Now, from page 89, we have:

Input interpretation:
[ 142 (V5 -1]+4]

;. log|—3—
It (1+2y -5 (Y5 -1}
2621/ |— log - - -
1+2° 445

2410 -2+5

1 \j_
— J10-2+/5 tan”? —
2':'"‘ 4-2(v¥5 +1)

]+ 0.164708638|-11+2

log(x) is the natural logarithm

1 J ; ]
tan  (x) is the inverse tangent function

Result:
125.557430...

(resultin radians)

125.55743...
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From page 148, we have:

Input interpretation:

|
| 2. 755858 10°° 0.00089°

1
40137.7:|, ] 1- + - =
\ 11225.7 112257 3
3.7.55858 - 10* 3.0.00089° || .

_ (1/17-27

2x11225.72 11225.74

Result:

122.022... +
27.8B571... 4

Polar coordinates:
r= 125.152 s::.E;::-.
125.162

, 8=-12.86° (angl:
Thence, we obtain:

[ 1+%||\-"_5—1:|+4]

2 —
1-5 (V5 -1}

+

/ . log
1 1+2
261 /|— log[[ i ]+

{120 1+2° 445

4-2(v5 +1)
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I'— —_
1 2V 10-2+5
o \I 10-2+45 tan'l[—]+ﬂl.164'?cl8638 -11+2

(-1.1056 - 107* 11 225.7°)

iisthe imaginary unit

=125.55743 =



|
[ 2.755858 10°° 0.00089% 1
40137.7i| .| 1- + -—[-1.1(155 1= 11225.72]
\ 11225.7 11225.72 3

3755858 10° 3.0.00089°
2.11225.7° 11225.74

(1417 -27

u

=125.162

From page 53 and 58, we have:

Input interpretation:
mn_l[ {2-23)¥s5 ]
1 1 .02 o4
42 {1 tan '(2) - — tan"(2)" + ! Ef 2 +
/4 20 445

+0.18987255794 [+

1 1+1v10-2+5 +4
E\IID—E\({EIGg[ i i
1-1410-2+5 14

1 ; : :
tan (x) is the inverse tangent function

log(x) is the natural logarithm

Result:
139.61873747...

(resultin radians)

139.61873747...
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Input interpretation:

/11 =1 1 19,3
42 /- tan (2)- —tan {2y + = +
[ la 20 445

+0.18987255794 (- 11

1 1+1V10-2+5 +4
E\/:ann-zw.Elug[ - i
1-14Y10-2+5 +4

1 ; : :
tan (x) is the inverse tangent function

log(x) is the natural logarithm

Result:
125.47714482 ..

(resultin radians)

125.47714482...

From page 155 and 156, we have:

Input interpretation:

e 0.00089% (9 - 1) = I|1+ 0.00089% (9 - 1) .
iiiz (13.12806 - 10°°F \  (13.12806 - 10°°)
Result:

139.4076...

139.4076...
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(((1/2(13.12806e+39) * sqrt((((2+((0.00089°2)(9-1))/((13.12806¢+39)"2) +
2(((1+((0.00089°2)(9-1))/((13.12806e+39)"2)))1/2)))))))*1/19-4

Input interpretation:

13.12806 - 10%°

\

12

\2

Result:
125.2660...

125.2660...

Thence, we obtain:

1
/ 42 /

/a

L =
= ‘jm-z\fs log[

2+

1

=1 =1,q,5

—tan (2)- —tan (2}
{ 20

0.00089°% (9 - 1)

|' 0.000897 (9-1)

+
(13.12806 - 10%°)

+

1+14Y10-2+v5 +4

1-1Y10-2+5 +4

2 [1+
| (13.12806 - 10%°)

\

)

]+ 0.1893?255794]”
=139.61873747 =
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0.00089% (9 - 1) || 0.00088% (9-1)

+2 |[1+
(13.12806 - 10°°Y \.,' (13.12806 - 10°°)

13.12806 - 10%° J 24+

B3| =

-_—

139.4076

U
=
~_

Il

And:

tan-1 [2-23)45
an

1-3.22 424
(R | sl Y:

/ / 1 =] 1 -1.m.5
42 [|=tan (2)- —tan (2} +
/14 20 A5

1 \/10 5 [1+1~J10-2~E+4
A _ e
0 1-1410-2v5 +4

]+ 0.18987255794 - 11
=125.47714482 =

0.000897 (9 - 1) |I 0.000897 (9 - 1)

+2 |1+
(13.12806 - 10°°) \,,' (13.12806 - 10°°)

13.12806  10°° J 2+

-
Ba | =

u

—

| = 125.2660

)
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Appendix

DILATON VALUE CALCULATIONS
from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:

5. Since G,, and g,, can be expressed as roots of algebraical equations with rational coeffi-
cients, the same is true of G2! or g2*. So let us suppose that

_48+...

mn L

{ =ag=H

ki

_bg

or
o =a—bg " -,
But we know that
e ™VRgM = 1 _ 24 VP 4 976 VR ...
VT gl G VIREL

64a — 64bg % + ... = ™" — 24 4 276 V" — ...
64a — 4096be™™V" 4 ... = ¢™V" _ 24 4 276V — ...
that is
€™ — (64a + 24) — (4006 + 276)e V™ 4 ... (13)

Similarly, if
e, | S A

then

€™V = (64a — 24) — (4096b + 276)e V" 1 ... (14)

From (13) and (14) we can find whether e™7 is very nearly an integer for given values of
n, and ascertain also the number of 9’s or 0's in the decimal part. But if ¢,, and g, be
simple gquadratic surds we may work independently as follows. We have, for example,

gog =/ (l + \/E}
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Henep

oy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
B4(g% + gz 1) — €™V — 24 1 4372 VE 4 _64{(1+ VD)2 + (1 - VD)),
Hener
™32 = 2508051.9932
Apain
Gar = (6+ V37)T.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V 421 443720 VT .. = 64{(6 + V3T)* + (6 —3T)¢}
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

. - i - (54v3\ ~ (5_vH
64(g28 | gai) =™V 24 | 437277V | .. —64 {k 5 | ,;/
¥ S
Hence
— =0
TV _ 94501957751.00000082 . _ .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

Now, we have that:
From the following vacuum equations:
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AR s omaw
Teved _— _CE 7 —2B8-p)C+287"¢
TE

[y ) ('\l

if 28\ gy i a0
K (p 4 | — TR )e 2B C+28:"¢
16K e 2€ -

h? Do (o)
(A2 — ke ™ 4+ ———— [T —p+ £ e~ 26-nC+28:" ¢

A

We have obtained, from the results almost equals of the equations, putting

4096« Y " instead of

. —28-pC+28 ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, fr and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and = 1/2:

e~6C*+® = 4096e V18

Therefore with respect to the exponential of the vacuum equation, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64>, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

phi = -Pi*sqrt(18) + 6C, for C =1, we obtain:
exp((-Pi*sqrt(18))

Input:
Exp[—:r *.,.'"E]

Exact result:

a3y 2
e

Decimal approximation:
1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°
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Now:

e~6C*+® = 4096 V18

e~ ™18 = 1 6272016... * 10°

L _=6C+d = 1,6272016... * 10
4096

0.000244140625 e ~6¢+® = ¢~™18 = | 6272016... * 10

ln(e‘”m) — —13.328648814475 = —m\/18

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

0.000244140625 e ~6C*+9 = o—mV18
Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc4g _ 1 o—V1B
0.000244140625 0.000244140625

e 60+ =(.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

[ V18" :
EXP| =
P ) 0.000244140625
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Result:
0.00666501785...

0.00666501785...

e~ 0C*+? = 0.0066650177536

1
0.000244140625 =

exp[—n u"'E]

= VET] 1
0.000244140625

=0.00666501785...
In(0.00666501784619)

Input interpretation:
log(0.00666501784619)

Result:
-5.010882647757. ..

-5.010882647757...

Now:
—6C + ¢ = —5.010882647757 ...
For C =1, we obtain:

¢ = —5.010882647757 + 6 = 0.989117352243 = ¢
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Observations

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:

0,1,1,2,3,5,8, 13, 21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765, 10946,
17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040, 1346269, 21783009,
3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 63245986, 102334155...

The Lucas numbers or Lucas series are  aninteger  sequence named  after  the
mathematician Frangois 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:
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2,3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451, 6643838879, ...
(sequence A0O05479 in the OEIS).

In geometry, a golden spiralis alogarithmic spiral whose growth factor is @, the golden
ratio.!! That is, a golden spiral gets wider (or further from its origin) by a factor of ¢ for every
quarter turn it makes. Approximate logarithmic spirals can occur in nature, for example the arms
of spiral galaxies™ - golden spirals are one special case of these logarithmic spirals
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