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Abstract

The purpose of this paper is to show the links between some Ramanujan formulas, the
golden ratio and the mathematical connections with various equations of 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

Page 86 - Manuscript Book 2 of Srinivasa Ramanujan

1/1"3 + 1/5°3 + 1/9"3 + ...

Input interpretation:
A

F + E + EF +
Infinite sum:

o 1 1 2 3
n=

£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:

. R
ey i-3+4 n}‘g 128 4 4

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



Alternate form:
7.3) o

16 64

Series representations*

64

1 ik
E[fr3+23+'[3}]= }T—+ = 2‘—

1[3 28 2(3)) = y
T e T o

1
= (x® +28(3)) = > n o+ 14

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

Decimal approximation:

— 1
—[fr + 28! [3}]——+— —
PN

(Note that S5 1s {(3))

£(5) is the Riemann zeta function

1.010372968262007190104202868584718670994451636740923068505...

1.010372968262....

Alternate form:
1 ; 3
5a (2B5(3)+17)

Alternative representations:

© d®7 2 743, 1)
— + = - +
B4 16 B4 16

37 7Sl A
— + = +—

64 16 16 64




™ U3)7 7 Liz(-1) «°

64 16 316 64

4

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

Input:

1

1 3

]
| oo 7o
— + = i3
Yot

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+...

Alternate form:
V2

V283 + 02

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

' 3

12 T3 + L

16 &4
f-:f:r:l,-'ﬁ

=0.8653 +0.49957 ;
|

12 TL(3) + -"l'_3
16 64

{,*.I my3

=0.49957 +0.8653

' 3
12 TL(3) + T
16

‘,*.I my2

z

=0,99914

|
12 TL3) + J'l'_3
16 a8




f-:ZI:r],-'E
13 7L3) + Jf
16 i

Alternative representations:

=-0.49957 +0.8653

J 1 | 1
11] P L @7 12 o L B
=] 1 ‘4 [ 16

| 1
12 785,111 3
4 HE7 \4 i 7 i L ed
164 G

Series representations:

1 V2
3 —

q Ly L3y 7 5 1
Ty 13 [ =

1 V2
12 3 =

T 437 —

— 3 L] 1
‘q 3 m* + 32 2

B 16 1\/ k=0

{142k
1 V2

l‘q x| 37
e TR ': N ()
64 16 12 ngzhlf’f?k.{f‘f e

Integral representations:
1 'F3

13 2 mm7
rr_+.l::l

64 16 1{/;5‘ +8 j;‘”tz cschit)dt

1 V2

g 22 @7 =
54 16 12/ % 4+ 14 M% dt
=1+e




Now, we have that:

1/(1°3) + 1/(4°3) + 1/(7°3) +... = (2Pi"*3)/81sqrt2 + 13/27 zeta(3)
1/(17°3) + 1/(4°3) + 1/(773) +...

Input interpretation:
1 1 1

F + 4? + '}"_3 +
Infinite sum:

i : —i{ll?g{anzﬁf]

& 3p -2y T 243

£(5) is the Riemann zeta function

Decimal approximation:
1.020780044433363102823254739903981825353410937519069669735...

1.020780044433363...

Convergence tests:

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

By the comparison test, the series converges.

Partial sum formula:
5o - e}
He2:any 54 3 3

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



Alternate form:
1353 24°

+

27 81vV3

Series representations:

3 a
?;[zﬁn%ll?;[a}]: iy e e L

1 270 104 &, 1
— |2 NE 11743)) = — =S
243 81v3 189 & +2k)°

: 13 e s Bl
Ao [2 \E}TE - ll?+'[3}] _ s By PR "T_
s 27 813
n
[—1}*‘[ ]
1 (243 2+ 11750) = == [Y3 a?+78. D2 Y K
e | 213 n=0 (1 +.F'[]-3

k=0

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

Input:
27 13
— 4 —= d_.[3'b
gl1v2 27

£(5) is the Riemann zeta function

Exact result:
1323 v24°

-+

27 81

Decimal approximation:
1.120119953372800115556848609058141510791754061631991953629. .

1.1201199533728....

Alternate form:

i [39 2(3) + \Ef]

Bl

Alternative representations:
27 (3)13 2.2 133, 1)

+ +

g1v2 27  81vZ 27




22 313 138211 2A°

+ +

81v2 27 27 81+ 2

2x% (313 13 Lis(-1)  24°
4 __

— o + —
81v2 27 372” 81+ 2

Series representations:
207 313 V2L 1331

= + —
s1vZ 27 81 27 43
207 313 V2. 104 & 1
+ = e —
g1v2z 27 Bl 189 & (1+2k)

25 . {313 E fEf:I Fak)/k . V2l
81v72 27 27 81

Integral representations:
227 313 27 13 *110g3[1—t2}dt
glvz 27 81 8lJy g

2r° 313 V2L 13 e 2

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

+ = + — dt
812 27 81 BlJo 1+
From which:

(((L/((2P173)/(81sqrt2) + 13/27 zeta(3)))))))"1/128

Input:

1
128 ;5,3

R ]
aF -

|

B1v2

Exact result:

10

£(5) is the Riemann zeta function



1

I p—
128 134@)  ¥3 23
27 81

Decimal approximation:
0.999114175536858768080401697435111237630999529642565743801...

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

e Vs e
\/g =1- e‘z”‘/g =~ 0.9991104684
1+ 5 -1 I+ ——
e—47r«/§
1+
1+...

Alternate form:
32—

V3

3003 +v2 £

All 128th roots of 1/((13 £(3))/27 + (sqrt(2) n*3)/81):
[u]
‘ =0.999114 (real, principal root)

| i
12 1343) | V2 x?
27 81

P':J' o6

=0,997011 +0.049024 ;

|
3
3
12‘-.9;( 13 £(3) +¥in

27 g1

imyf3z2
gy

=0.994303 +0.09793

| =
128 1343) V2 a2
27 81

P-:E imy B

=0.988300 +0.14660 :

| =
128 1343) | ¥2 73
27 g1

P-:J' )16

=0.97992 +0.19492 ;

| =
128 1343) | ¥z 73
27 g1

Alternative representations:

11



128 5,3 L 3113 128 5.3 , 134a.1)
"{ g1vz 27 B1vz 27

i [ o () T 128 1355101 N 2,3
‘{ g1z 27 a7 81v3

J 1 )
128 5,3  g3)13 133 13Lizi-1) | 243
Q' TIT: g
4

32—
12,‘{ 203 3)13 2 -
- a i
g1vz a7 128/ 4 2 o1 +392k=1_3
k
12 2 31
\{ ZJL-—+% cigl AR 1042
= 180 k=0 q1+2k13
32—
1-'*,‘{ 223 4313 o
) 128 = mak)k
81 a7 39{-2!{:1 |3 K +ﬁ;r3

Integral representations:

J 1 K}
128 9,3 @13
S N Lu 1 i lI
g1z 27 128 2 2% - 13 Jol Dgs il
32
J 1 V3
128 2x? ()1 = — 5
“{ g1vz 27 128 /2 3 + 26 jn‘”lf—!; dt
+
[ 3
128 92,3 313
— 4 2 .
“{ g1z 27 128/ /2 73 4+ 26 Jﬂmtg csch?(t) dt

12



Now, we have that:

(P173)/36sqrt3 + 91/216 zeta(3)
1/(173) + 1/7"3 + 1/1373 + ...

Input interpretation:
Lt piin

17 g

Infinite sum:

i S ﬁ(glg{31+2 \Ef]

HEn-5)°

£is)is the Riemann zeta function

Decimal approximation:
1.003685515347952697063230137024860573152727843503803327866 ..

1.00368551534....

Convergence tests:

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

By the comparison test, the series converges.

Partial sum formula:
. 1 1 1 1
é -5 +6 n}‘g 432 ( ) )

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

Alternate form:
91 :(3) a

+
216 363

Series representations:

Y 2 V3 +91:_:‘4:3}] =

216

3

g1 =2 1
T
3 3 R

13



T £ b 1

2

L (2V3 7 +91:03) =

216 36v3 27 S +2ky
" y 91 o pa3gk T
2 3 3 Q103 = —— e=k=1"17704
216 (23 719140 = g 36T
Pl (n
E’j.: 3 le{k]
— (243 L iz o k=0 ()2
243 A0 —lavadenn Y — 7
215[ ”*+9140) A Ee P

n=0

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

Input:
3

I

+
36v3 216

L3

£(5) is the Riemann zeta function
Exact result:
91.(3) x

”
216 363

Decimal approximation:
1.003685515347952697063230137024860573152727843503803327866 ..

1.003685515347933333

Alternate forms:

B (913 +2 \Ef]

216
91v3 {3 +6n°
216 V3

Alternative representations:
x {0391 r 9143, 1)
Tk = +
36vV3 216 3643 216

r 391 918534y x

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

14



Series representations:

r {0391 x 91 .“Z 1
x|
6k=1k

+ = + —
36v3 216 3543 21

n3 £(3)91 n s fl 1
+ — + —
36vV3 216 3643 27 7 (1+2k)

3 - ; 3
= A8 91w, ©

- -
36v3 216 216 363

Integral representations:

r {0391 x 91 110g3{1—t2}dt
+ = - — e
36v3 216 363 648 Jo 33
e L0391 e 01 N
+ - = +— dt
36v3 216 36v3 432.J0 _1+4
P {391 e 01 e t2

+ = + dt
363 216 36v3 324J0 146

1/(173) + 1/(3"3) + 1/(573) +...
Input interpretation:
| R |
F + ? + 5—3 +
Infinite sum:

i 1 7{(3)
= in-ay I

£(5) is the Riemann zeta function

Decimal approximation:
1.051799790264644999724770891322518741919363005797936521568. .

1.05179979026...

15



Convergence tests:

The ratio test is inconclusive.

The root test is inconclusive.

By the comparison test, the series converges.

Partial sum formula:

m 1 1 of 1y ol
E—T—
Z‘[—l+2m'3 1'5[ 2 2

n=1

Series representations:
73 7T 31

B 3 L+2k
7403 " ZFEE":].FIEJCIJC

] 8

n
( 1*‘[ ]

743) 7 i?'l'“ i ! k

8 5 n=0 k=0 [l+k}3
7/8 zeta(3)
Input:
7
= £(3)

Exact result:
72(3)

8
Decimal approximation:

(n : il i : :
™) is the n' derivative of the digamma function

£(5) is the Riemann zeta function

1.051799790264644999724770891322518741919363005797936521568...

1.0517997902646...

Alternative representations:
J37 0 FL3,10
g8 8




37 78520

8 8
37  7Lia-1)
8 3x8

4

Series representations:

7 741

8 5&{ K
(37 = 1

8 k%; (1+2k)y
(@7 7 e

8 8

Integral representations:
(37 7 fllnggll—f‘?]

[/

8 = — g il tg
L.[E}? l ]
chm o ( t? cschit) dt
a8 4 Jn
D77 e 2
= ( dt
8 16 Jo —1+¢

Now, we perform the sum of the four expressions:

7/8 zeta(3) (Note that S3 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)

17



Input:

L i P
o - —.L — —r + i
e T T Y R T T T
£(5) is the Riemann zeta function
Exact result:
3194¢3) «° V2 i° r

gt +
144 64 Bl 3643

Decimal approximation:

4.185978227247405002449052505990239496858296547764744871569...

4.185978227247...

Alternate forms:
319:(3) (B1+64v2 +48V3 A
144 5184

11484 :(3)+81x° +64v2 »® +48+3

5184

11484V3 £(3)+ 14—4+81ﬁ+54£]r3

518443

Alternative representations:
(@7 22 »13 L

N7

+ —.F
8 812
©~ 2 n 743, 1)

27 64 16

n {391
— + =
36 V3 216

703,y 1343,y 9143, 1)
+ +

+

==k + &
64 81v2 3643 8

(@7 242 »H13 A

16 27

37

216

n {391
+ =

+ —.F
8 812

782101y 782101y 13 5:401)
- +

27 64 16
918,11y

36v3 216
27 }Tg

8 16 27

(@7 22 ®»H13 L

216

+: 5=k +
64 81v2 36+3

+ =k
8 8142

7Lis(-1y 7Liai-1y 13 Lisi-1)

27 64 16
91 Liz(-1) «°

n {3191

i
36v3 216
27 .?T3

38 316

3:27
4 4 4

Series representations:
(@7 24 (®»H13 A

3 216
4

==+ +
64 81+v2 36v3

T
8 g1va 27 64 16
V2 il }T3 31 2 1
64 8l 36y3 144 =3

18



(@7 24 (®»H13 A

LERIT . (391
8 g1v3 27 64 16  a5v3 216
= 2L o 319 & 1
—s + 2 e — Z‘ e oD
64 81 36v3 126 21 +2kP
M7 22 hH13 A2 w7 A £(3)91
8 g1va 27 64 16  36v3 | 216
n
TLDI:—IM::]
817 +64v2 n° +48V3 n° +5742 3% 1“”‘-‘“
-+
5184
Integral representations:
(37 22 »H13s A2 m7 A £(3)91
8 g1v3 27 64 16  a5v3 216
A2 a8 n 319 ‘11033[1—f2}
64~ 81 35v3 432 .k 3
37 207 D13 P @7 n £(3)91
8 g1va 27 64 16  35v3 216
~ V2 P 319 e 2
—E + + — dt
64 81 36v3 2880 -1+
37 207 D13 P @7 n £(3)91
8 g1va 27 64 16  35v3 216
~ V2 3

P 319 [ 2
e + +—
64 81 3643 216Jo 144

dt

From which:

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

Input interpretation:
(B1+64vV2 +48V3)x® 319:3)
+ = 4.1850782272474
5184 144
Result:
(B1+64v2 +48V3)x® 319:3)
— + ———— = 4.1859782272474
5184 144

Alternate forms:

19

£(5) is the Riemann zeta function



(B1+64v2 +48V3|x*

-1.5230882820536 = 0

5184
x V2 X X
- +— - 1.5230882820536 =0
3643 g1 B4

|
81+15\159+24~15 x°
3191-.[3]'
4

= 4. 1859782272474
5184

Expanded form:
X V2 x¥° ¥ 31943

+ + +
36v3 Bl 64 144

= 4. 1859782272474

Real solution:
x = 3.14150265359

3.14159265359 = n

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 )2 319:3)

- =4 1850782272474
5184 x-1
12
£(5) is the Riemann zeta function
Result:
3828 :(3) (81+64V2 +48V3)r°
- + - =4 1850782272474
x-1 5184

Plot:

20



L L

—_—

BO00 ~ 4000 R . 2000
' vapa i (81484 VE 44843 |n?

-1 5184

Alternate form assuming x is real:

1728.0000000
- = 1.0000000000
1.000000000000 - 1.00000000000 x

Alternate form:
48V3 P x+64V2 rPx+81x° x+19844352,(3)-48vV3 o7 -64V2 £ -81A°

5184(x-1)

4 1850782272474

Solution:
x = 1729.000000000

1729

We note that, 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)

((((81 + 64 sqrt(2) + 48 sqrt(3)) ©3)/5184 + (319 £(3))/144))*/3

Input:

| — -
3I| (B1+64V2 +48V3)a® 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...

21



Alternate forms:

—
[31+ 16 \f59+24£ .

¥
144 5184

1—12 {/Ié [11484;'[3}+[81+54 2 +48 \E]HE]
1

2 3 . = o3 = 3
11484 J3)+81 07464+ 2 77448 3 1

All 3rd roots of (319 {(3))/144 + ((81 + 64 sqrt(2) + 48 sqrt(3)) ©3)/5184:
| —
3|| 319:3) (B1+64V2 +483)A°

&’ - : =1.6116 (real. principal root)
V' 144 5184
|
131953 (Bl+64V2 +48v3 )4
o el 3’ 9 41 }+[ i L3 ~—0.8058+1.3957 i
' 144 5184

I o
zimia 3|| 3194(3) (81+64V2 +48V3)s’

N 142 T 5184

=—0.8058-1.3957

Alternative representations:

— — | —
3|{[81+54-‘u"2+48\"3}fr3 319:(3) 3’n3[81+54ﬁ+43v3} 31943, 1)

\ 5184 T Tar TN 5184 T 1ag
| — — | ; — —
3 (81 +64V2 +48v 3| 3190(3) 5 3195:1(1) »°(Bl+64V2 +48V3)
= +
T T 1ag VT 144 5184
\ 5184

3||| (B1+64V2 +48V3)x® 319:3) 319 Lis(-1) = (B1+64V2 +48v3)

\ 5184 4 144 =q_ 3w 5184
4

Series representations:

3! [81+I54‘u"'§ +48‘-:"'§}?T3 3194(3) [31+54‘-4"E +48‘u"?};r

319 5 1
++ = 3 — T
\ 5184 144 5184 44 k3

22



| (B1+64V2 +48V3)r® 319.(3)
+
5184 144

(81+64V2 +48V3)r® 319 & 1
3

+ R LY
3
5184 126 & (1+2k)

J (B1+64V2 +48V3)x° 31943
+
5184 144

3
{ E ezza:l F{Eklﬁ; ” {81 +64v2 +48 ﬁ}}r
i 5184

Integral representations:

, (B1+64V2 +48V3 ) , 3193
5184 144

1 1 e
= - (81464 2+48\/§]n3+1914f“ dt
12\ 3 0 -1+
J (B1+64V2 +48V3)r° L 31943
5184 144
(81+64V2 +48V3)x® 319 rw,
3 + — t° cschitydt
5184 504 Jo
J (B1+64V2 +48V3 )’ L 3194@)
5184 144
| (B1+64V2 +48V3)x® 319 mlog’(1-17)
5184 432 o

Now, we have that:

23



1/16%(2+sqrt2)"(1/2) [In((((1+2(2+sqrt2)(1/2)+4)/(((1-2(2-+sqrt2) (1/2)+4))))) + 2
tan -1 ((2(2-+sqrt2) (1/2)/(1-4)))]

Input:
P 1+2V2+v2 +4 L. v2+vZ
EJEP\,"E log +2tan |2 i
1-2V2+v2 +4 -
logix is the natural logarithm
tan : (x) is the inverse tangent function
Exact Result:
¥ e b= 5+2v2+vV2 129 2+42
EJ2+1}'2 log -2tan” S
5-2V24++2

(resultin radians)

Decimal approximation:
0.013764838311382013868966278430595886004523852083036857721...

(resultin radians)

0.013764838311...

Alternate forms:

e By Fm -
é\(2+1}'2 [tanh

—

zwfzwi] _1[2 24v7Z ]]
—— |(—1an —_—

5 3

| =
1 1 1462400 94880042
— J2+v2 |log| = [1186 +400 2 +257
T [U%SH{ N ! J 66049 66049

]_

s f2v2+va
aI —_—
3

—_—

— 1l zvzevz 5434 2442
(V1-i +*~."1+:][2tan : %]—lng[H—J']]
524 2442

162

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

24



Alternative representations:

1, J—[mgr+2v2+f2 +4 2tm1{2v2+fi]
16 1-2v2+v2 +4 L-4
[Etan [ \IE+ ]+10g[5+2 2+r]]\/2+\'€
2++2
iJEﬁ#mrdﬂhﬁwﬂszFM{E]_
16 1-242+v2 +4 1-4
%[Etan [ \IE+ ]+10g,[5+2 kb £ ]]\IE+E
5-2v2+vV2

1 iz 1+2V2+v2 +4 q|2¥2+42
T 2+42 |log +2tan 57 I
L 1-2v2+v2 +4 -
| — |
iﬁ[?tan [ \IE+ ]+lag[a}lagﬂ[5+2 bbb ]]\IE+E

5-2v2+v2

Series representations:

1 [ e S 1 2 2+42
T 2+\/_ log +2tan? = |-
1-242+v2 +4
1 ql2va2+v2
L7 222,

f 2 F
22 42442

I 5+42V2442 1
e 2+\Elﬂg[—1+ ]—— 2+\'€
lﬁJ 5-2424+42 lﬁJ k

k=1

1-4

1+2¥2+vV2 +4
\/2+E[log[ l = al

1
16 1-2v2++2 +4

—EJ2+JEtmf{E£E£Ei]+

3

3—12\/2+\E10g[2+£]+1—1\|{lﬁ+\510g[5_2 Z-rfi ]—

"~ ¢*w+fir“2ﬁ5+2 2+J5f

2+\EZ P
k=1

1
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1 1+42V2+42 +4 ql2v2+42
— 2+'JE log +2tan —1a AF
1-242+v2 +4 -

16
1 e 1 5+2Y24+v32
_é 2+ 2 tan [Z.:.}+E 2+42 log|-1+ -
5-2v2+v2
— &
(1)1 '||2+\'"E [_1+5+2\"2+u'2 ]

—

i 5-2V24vZ

i 16k
iy 2+"¢"E [—[—I—ZD}_k +[1—Zc|}_k}[% —Zn]k
16k
fol ngRorinot(l2izp=<os)and not (~e<izg=s-1)

Integral representations:

1 J—[m%1+2v2+f5+4

1-2v2++4/2 +4

hft4{ 3(2+V2) Jt+g_ﬁ2+JE-b%5+2dz+fi]
i

9+4(2+v2)t%) 16

1 [ [1+2ﬂ2+¢§+4] _{2#2+€E]
= 2+\J{E log +2tan | ———
1-242+v2 +4 1-4

16
1[2+\"'E]-{1 + g (2 + E}}_s F{El —.S}r[l - 5)I(s)

J‘“” : ds +
i o4y 48 732
1 5+2V2+42 !
7 2+\"E log for 0
5-2vY2++2 -

1-4

_%J2+J5[h41+2w2+ff+4
L 1-2v2+v2 +4

27712728 3T (142} (24 2) (] - )T - ) TGs)

+Emn4[%_E::Ei]

i paty d
5+
=i ca4y ;rr[E —s}
1 5+2%¥2++2 | |
7 2+\J{E log for 0 _
5-2v2+v2 -
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1/16%(2-sqrt2)"(1/2) [In((((1+2(2-sqrt2)(1/2)+4)/(((1-2(2-sqrt2) (1/2)+4))))) + 2
tan®-1 ((2(2-sqrt2) (1/2)/(1-4)))]

Input:
P 1+2V2-v2 +4 Ll v¥a2-+7
EJE—*\,"E log +2tan |2 -
1-2Y2-v2 +4 -
logix is the natural logarithm
tan : (x) is the inverse tangent function
Exact Result:
¥ e = 5+2v2-+2 |2v2-+2
EJE—{E log -2tan” -
5-2V2-+2

(resultin radians)

Decimal approximation:
~0.01487888040278285650039035025666952617526559293627054867...

(result in radians)
-0.014878880402782...

Alternate forms:

I | =
3 \fIE—*g"E [tanh_l

zﬁz-fi] _{2 E-JE]]
— |(—tan —_—
5 3

focis
(V-1 -i +‘u"—l+z][2tan'1 e ]—lng[%ﬂ
5 5-2 Y 2-v2

— = f
2 S22 |
1 2 1| 5+2Y2-+2
E,\lz-ﬁlng[hé,\iz-ﬁ]ﬁqz_ﬁbg[ : ]

5-2vV2-42

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

\/ J—[ [1+2v2 VZ +4 1[2*&2 ﬁ]
log e +2tan =
1-2vV2-v2 +4 L-4

= I

1_15\/2_5 [mg[hzmw]ﬂtafl[z@]

4

—_—

B LV P [ ey |

2 [Etan_l[—g \IIE-JE ]+10g:[5+2m]]1\/2£

16 5-2v2-v2
1 1+2V2-v2 +4 a2y 2=HT
E E—E 1Dg +2tan T =
1-2v2-v2 +4 -

1 [Etan_l[—g \II 2-42 ]+ 1ﬂg[ﬂ}1agﬂ[ziz gﬂ ,jlz V2

Series representations:

\/ 'J_[log:HE 27 +4] yean [21: ]
1-22-vVZ +4 1-4
1 JJ2va2-vZ
L2-VZ [_‘“3]
L w4"[2_v?}“-"2[—f1 _r
5 =542 Y 242
E\/E_‘Eé; k
— . | I'—
%JE—E[IDg[1+E 2 v +4]+2tan'l[ﬂ]:—iﬁ\f2—£
1 B Y PR e | 1-4 1

4*‘2—f2k-2[+r -
o [ ) T w (_1)F 2142k 3-1-2k[2_,.f211.-2+*
X +2) '

o k 1+2k

k=0

28



1
16

\/ [ [1+2v2—ﬁ+4] _l[zvz-v’i]

E—E log +2tan | ————
1-2y2-42 +4 1-4

_k

1 S e el A T el [5 syl ]
——2-42 tan™ -
8 an (z)+ z «

k=1

3

i E—\"'E [—[—1 —z.;.}"": + [z—zn}"k}[ﬂ —ZDT

16 k
forifzgd Rorinot (1£§izg<e)and not (~ee<izgs-1)
1\/2 \E[l [1+M AT #4. 2#2-@]
o - og +2tan | —(— || =
16 R Y e 1-4

TR [_1+ MT

) —
2 2 tan'l[z.;.}+z Lz i 2

k=1

i E—‘«'I'E [—[—I—ZD}_k+[I—ZD}_k}[2 22 —Zn]k

m.ﬁ

3

16k

for pegRorinot{leizg=s)and not (~ee<izgs-1)

Integral representations:

\/ 47 e 1+2mJ V2 +4 J2v2-vZ
+2tan ————— =
1 2v2-v2 +4 1-4

j‘l 6-3v2 Lo e \J{_lo Spaalzeys
0 4[—9+4[-2+ﬁ}t2} 15 35 av2_vT

O o e

i oy 1[1?: 4"'2]_ (- 2+‘u"'_} {——s}r[l—s}r[s}z
j - ds+

—i gy 48 2

L laedn lng[5+2~f7v’?] w 1

5-2vy2-+2
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1-2V2-v2 +4 1-4
o e o e 1+~.f2}[2+~.f2] r[--sjr[l 5)T(s)

J J—[mgr+zdz VZ +4]2tmf{2€2-fi] _

[‘ = i
Wi pady ﬂ-r[i
1 5:2vV2_vT
73 2—\'{5 log tor 0
5-2+42-+12

(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:
102 (0.0137648383113820138 — 0.0148788804027828565)

Result:
0.99338160770505236256. ..

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

e_% e ™V
\/g =1- e_z”‘/g = (0.9991104684
143 4054\/5_3—1 14>
e—47z\/§
1+
1+...
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1/10752(((1+(~(0.0137648383-0.0148788804))+0.08-0.02+0.0047-0.0002)))

Input interpretation:
1
— (1-10.0137648383 - 0.0148788804) + 0.08 + 0.02 + 0.0047 - 0.0002)
10

Result:
1.1056140421 = 10722

1.1056140421*107 result practically equal to the value of Cosmological Constant
1.1056*10°* m™

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 (10-2sqrtS)™(1/2)* In (((1+1(10-2sqrt5)™(1/2)+4))/(((1-1(10-
2sqrt5)™(1/2)+4))))

Input:

1 1 1 2 _ 2345
~tan"'(2)- —tan"'2 + —— tan”’ S o
4 20 1 -3x2% +24

1 ’m o [1+1N"1[J—2v"§ £
i . o
40 121418225 +4

tan_luﬁ i= the inverse tangent function
logix is the natural logarithm
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Exact Result:

= ~ifE

1 5+V¥10-2v5 | 1 1 =z gy D00 [?]

- 10-24/5 log +=tan [2}—ﬁtan 2y - ——=
5-v10-2V5 4vS

(resultin radians)

Decimal approximation:
0.117871277524338220859857341320591906495581624687993036863. ..

(resultin radians)
0.1178712775243382208598...
Alternate forms:
1 '1
= [5 1}5]1ag[ [mg 20 5+2\11n[3n5 mws]]]
tan'l[%]

445

1 -1 1 -1.m.5
—tan (2)- — tan {2y -
4 20

1 1
5 £00g(1 -24) - log(1 +24) - — i (log(1 -2 - log(1 + 2i)° -

i(log(1 - s]'_k’g[l*f_;]]+i III].D—E\E lng[5+1a' 10-2@?]
B4 5-v10-2+5

8v 5
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 2 4
—tal‘l_l[E}——tal‘l_l[E}E+ i i +
4 20 45
1+1V10-2+5 +4 1
\I 10-2 \K_ lug[ = Ll 5 tan~'(2) -
1-1vV10-2+5 +4
- G5
1 5+V10-2+5 | | — tan 1[-—_1:;4]
ﬁtan [2}+4—Dlag, \le—E'\;’IS =
5-Y10-2v5 4v5
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f (2-=3)¥s
tan"| - ——5 3
1-3 2242

445

1+1Y10-2+5 +4
—\/m zflog[ - i
1-1v10-2+5 +4

— -1f1 645
1 .. .s 1. [5+V10-2v5 ran”!(1, - 255
—tan (1,2 + — log 1D—2\E -
20 40 4v5

5-410-2+5

1 51 1 A R
—tan {(2)- —tan {2y +
4 20

tan_l[l, 2y -

1
4

. [2-2%)45
an~ | ———
1-3 22 424

445

1+1V10-2v5 +4
‘jm 24/5 lag[ i i
1-1y10-2V5 +4

1 [5+*~f10-2v‘§

} -1 i -1,n.5
tan (2)- tan (2} +
4 20

E =1 i = P
tan (2) - tan {2) +
4 20

tan'%— 6@54]
~1142

445

— logia) log,

\/1D—2 S+
40 ]

5-410-2+5

Series representations:

. [2-2%)45
an™ | —————
1-z 22 424

445

1+1V10-2v5 +4
—\jln:n 245 lag[ . &
1-1vY10-2v5 +4

). 2 o2 v 2B

445
[l_;
1 | 242 2vw-2vE
— 4 10-245
4.3\‘ \{1_24 ke

}t -1 1 s
an (2)- —tan {2} +
4 20

5-v10-2v5
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. -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+£]]]
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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

39

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
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From which, we obtain:
1+1/((5(0.3077438354643382208)))

Input interpretation:
1

1+
5 0.30774383540643382208

Result:
1.649891165807531749109751987002000473628420124271935712962...

2
1.649891165807... = {(2) == = 1.644934 ...

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

Input:
1 1 1 1+2v3 +4
—tan Y (2)+ = tan '8 + lag[ ]
2 6 443 1-2vV3 +4
tan_lix] i= the inverse tangent function
logixy is the natural logarithm
Exact Result:

log( 3375
43

(resultin radians)

- tan~'(2) : tan~'(8)
+ — [an + — an
2 6

Decimal approximation:
1.040991496732833639573748611915498201204183344336196931089...

(resultin radians)

1.040991496...
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Alternate forms:

1—12 [E lﬂg[% [3?+ 20 \G]J +6tan”'(2) + Etan_l[E}J

log( - (37+20V3)) 4 1
+ = tan '(2)+ - tan '(8)
443 2 3]

1 5+2v3
- [1,' 3 10g[+— +6tan"(2)+ 2tan"'(8)
12 V3

Alternative representations:

[1+2u?+4] 1g[5+2\-'3]
1 i 1 % 1-2 V3 44 1 1 1 1 ®l5_243
—tan (Z2)+ -tan {(8)+ ———————— = —tan (2)+ -tan (8)+ ——
2 6 443 2 6 443

142 v 3 +4 54243
1 i 1 i . [ 1-2 3 44 J 1 -1 1 = lug[ 5-2v3 ]
—tan (2)+ —tan (8)+ ———— = —tan (1,2)+ —tan (1,8 + —————
2 6 4v3 2 6 443

iig [ 142 ¥'3 +4 }

1 1 a3
Ztan Y(2)+ - tan (8 + TRl 7o .
2 b 43
54243
1 B 1 B logia) lagﬁ[ v?]
—tan (2)+ - tan (8)+
2 6 443
Series representations:
[ 1+2 ¥ 3 +4 ]
L: 1 25 1-23 +4
—tan (2)+ —tan B+ ———— =
2 6 43
(L (6-sv3f
1,1, log= [5+5~.f3” B At
—tan (2)+ — tan (8) +
2 6 443 43
[ 142 43 +4 ]
1 a5 1 -1 1-2 43 +4
—tan (2)+ -tan (8)+ —— =
2 6 443
-
X . lng[ 1+5+2u'3] .F:N=1|: =l 5“3]\'k
1 -1 5-2 43 k
—tan (2)+ - tan (8)+ =
2 6 443 443
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1423 +4
og( 2]

1 1 a3
— tan'1[2}+ - tan'1[8}+ Pl b ot A
2 6 av3
lag[—l , 542 u'?] o [ # [_1 =L ]4‘
et 5-243 5-243
= tan (zo) + +Z
3 4v3 T 4v3 k

1{—[—1’—2.'3}_"': + (1 -z.;.r“}[z —zn}k i [—[—1 —z.:.}_k +[1'—zn}_k}[8 —zc.]-k
+

4k 12k

forfizo e Rorinot(lsizg=<ss)and not (—ee<izgs-1))

Integral representations:

lng[ 142 /3 +4 ]

1 1 243
5 tan'1[2}+ - tan'l[E} + R EENARE]

6 443
1c:g{1—13 (37 +20 V3))

1 1 4
j [ + ]d!‘+
o \1+41t% 34+192¢2 443

a [@]
1 i 1 1 1-2 V3 +4
—tan (2)+ —tan (8)+ ——— =
2 6 443

; 1 N 4
40147

{1+11—3{-3?-2|:| u'?]]z

1+ 64 (112

{1+ﬁ{-3?-2|:| v?]]: 1

(37420 V3 )
I 1 ‘
1 —1+E[3?+2Dv’§} 443 t

o [ 1+2 ¥ 3 +4 ]
1 2% 1 1 1-2 V3 +4
5 tan (2)+ —tan B+ —— =

6 4v3
- 1 1
fmﬂ i657°(4+3 135}F{E—5}F[1—5}F[5}2 Js+lng{ﬁ[3?+20ﬁ}} r
i o4y 12 o3/2 43
|

43



Continued fraction representations:

1423 +4
og( 2]

1 i —_—
~tan 2+ - tan '(8) + Snh sd
2 6 4v3
1
L::g[E (37 +20V3)) 1 4
+ + =
4v3 14K 2k 3[1+K'5‘”‘]
k=1 1+2 k k= 1+2 k
log( - (37 +20V3)) 1 4
+ +
443 1+ 4
3+ 16
5+ 36
7 64 31+ 64
TS 9, 256
. 576
7, 1024
Fain
142 43 +4
1 1 1 1 lag[ 1-2 v 3 44 ]
—tan " (2)+ —tan (8) + -
2 6 43
54243
lﬂg[E-z u'?] 1 4
+ =
[ie) 2 [ E
443 1+ K 4k [1+ K B4k ]
k=1 1+2k k=1 1+2k
54243
lng[s-z u'?] 1 4
"
4‘&"? 1+ 45 [
3+ 1
5+ 36
64 64
?+ 3 l+
g+.. 3+ 255
5, 576
?+1D24
O+...

44




[1+2 ¥ 3 +4 ]
1-2 3 +4

1 -1 1 -1
—tan (2y+ -tan B+ —————— =
6 443
log(-> (37+20V3)) 1 a
+ + =
AT 2 4(1-2k) [ o 64|:1—2J-:]2]
1+k1§1 ek O 1+in 65-126k
log( - (37 +20V3 ) 1
= = + 2 +
443
1+ o 36
. 100
_13+-196
-19+...
4
[
64
3|1+ L t76
1600
-187+
_313+-3136
-439+...

(172 tan™-1 (2) + 1/6 tan’-1 (8) + 1/(4sqrt3) In (((1+2sqrt3+4)/(1-
2sqrt3+4)))))) 12

Input:

1+2J§+4H”

A T 1
—tan (2)+ —tan (8)+ log —
2 6 443 1-2v3 +4

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

logix is the natural logarithm

Exact Result:
54243 2
lag[ 5-2v3 } 1 -1 1 -1
———— + —tan {2)+ - tan (8)
vz 2 G

(resultin radians)
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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 (&)
443 2 6

[’u’? IDE{%] +6tan~'(2) +2 fﬂn_l[m] i

8016100448 256

reat

12
[3 lng[—w] +2v3 (3tan~1(2) + 1:311'1[8}}]
2v3 -5 :

6499837226778624

Alternative representations:

[ 142 43 44 ] 12

1 = 1 = 1-2 V3 +4
Eran 1[2]\+ —tan 1[8}+ e e =

443

lng,.[ﬂ] =

1 1 1 1 5243
—ftan (2)+ - tan (B) +
2 g

443

[1+2 f?+4} 12

1 1 243
N tﬂ11'1[2}+ ~ tan "' (8) + AN =
2 6 443
54243 §yl2
1 -1 1 -1 102{5-2 u'?]
—tan (1, 2)+ - tan (1, 8)+ e
2 6 443

[ 142 V3 +4 ] 12

1 = 1 = 1-2 43 +4
5 tan 1[2]|+ Etan Ry — et TE -

43

=\ 12
logia) lngﬂ[%]

443

Etan'l[2}+ Z tan"N8) +
2 3]
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Series representations:

[1+2 VEET R
1 = 1 = 1-2 v/ 3 +4
Etan 1[2]'+ —tan 1[8}+ —e e —

6 43

1 — vk 412
1, 542V3 ) v l:_]':- ':'5‘5‘“3]]k
105[ i 52 u'?] Lk k

1 -1 9 1 1 g
—tan (£)+ - tan
2 g 2

443

i [ 142 43 +4 ] 12

1 S
=t =t R — ]
2 6 43
1 _1 . 5+2+3
Btan (zg)++y 3 log|-1+ ———— |-
8016 100448 256 5-243
k
\i[é[ﬁ-Sﬁ}} o {—[—z—z.;.}""+[1—Zn}_k}[2—zn}k
\EL +31L +
k k
k=1 k=1

. 12
o0 [—[—1 YR —z.;.r“j[a g

iy g

Continued fraction representations:

[ 142 V3 +4 ] 12

1 = 1 = 1-2 43 +4
Etan 1[2]'+—1IHI1 1[8]‘+— =

6 443
i’ 12
1
L::g[E (37+20V3)) 1 4
+ + =
4v3 14 K 2K 3[1+ﬁf‘4*‘2]
k=1 1+2 k k=1 1+2 k
12
1
L::g[E (37 +20V3)) . 1 . a4
443 i 2
3+—]'IEI
g, e —S.
O+ . 3+%35
5+
7. 1324

47



— tan'1[2}+ E1:Em'1[8]-+
2 3]

rlng[ 54243

|

[1+2 ¥3 +4

1-2 V3 +4

443

n

12

48

5-243 1 4
J— + = + - —
443 i Je A 3[1+K64k3]
k=1 142 k k=1 1+2 k
J4+2 v 3
lug[S_z u'?] 1 4
—— + +
443 1+ 4 [
3+ 16
5+ 36
64 gf1, 64
] 24 256
54 576
74 1024
O+..




[ 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

54

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

59

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

62



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

0o



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 &

64




From which:
1+1/(((1/(0.1932260455697215217319))))*1/4-(47-2)*1/10"3

Input interpretation:
1

1
1+ ~ (47 -2)x —
| 10°
4
0.1932260455697215217319

Result:
1.6180044090197911797693...

1.618004409... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Now, we have that:

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

Input:
1 [1+2v’2 +4] 1 _1[2«;’2]
log . tan” | ——

442 1-2v2 +4) 242 1-4

logix is the natural logarithm

tan~! (x)is the inverse tangent function

Exact Result:

eive) =)

42 2v2

(resultin radians)
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Decimal approximation:
~0.04059304540290341402684888493340270092590079222787614185...

(resultin radians)

-0.0405930454029034.....

Alternate forms:
lng[li? (33+20 ‘-'"E}} -2 tall_l[i]

3
442

log(-L (33+20V2)) tan‘l[”T_]

442 242

lag[— 7 v%-5] +log(5+2v2)-2 ran'l[%]

442

Alternative representations:

log(12722) tan(22)  tan1,-20F) log322)
442 k Ivz 22 . 442
log( 222w (L2) wa(-H2) log (32
idT © adg T @ya ¢ aym

o 222) n(32) () logwlon (227
iz " Aaa T B ° avz

Series representations:

iig [1+2u"E+4] tan-l[zﬁ]
1

1-24 2 44 % e
ay7 2v2
(v ; w (352
tan [ ]+10g[ﬁ[4+5\'{§}}_2k=lﬂf
'Wea 4v7z 4v2
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9 [1+21.-'2+4] tan'l[”z]

1-2+ 2 +4 " i
442 242
{ [4- 5132]]* o (1K23/243k  5-1-2k
lag{ [4+5\."'_} Ek 1—;: 2 ¥ T
42
14242 +4 —1f 2472
10[1—2v?+4]+ran [ 1—4]_
442 2v2
o eENT - 3'54 -sVz)f oo (=12 ik, 512k
lug[ Tsavz ] L —28 142k
4@
14242 +4 -1{2v2 9, S5+2¥2
[1-2 vz ] % afl [ 1-4 ] B _tan'l[z.;.} " lcg[ 5-215]
442 242 2+2 442
7\ 1 k
1y [ S+2vad i _ ek e 2 VA -
i -1y [1+5—21.|"_] _1[ (—i—Zn) "~ +(f—20) }[ Z ZD]
i 42 k 42 k
fo1 ly) Ror{not(lesfizg<o)and not (—~eeizgs-1)

Integral representations:

[ii§:§$]+tan_l[%]__gjl 1 .:{t+10g[ [33+2CI\."'_}}
4v2 2v2  Joo9s8f? NG
(120) mi(2Z)
442 2z

3 1

dt

~ 1 o
Jl?ﬂzhzn vz
1

P 1 8(1-1) +4ﬁt
(-1+ 5 (33+20V2)) [9 ¥ (14 (-33-20 5]]2]

na]

, [1+2u'2+4] tan'l{ y

1-2vz4a) ! ]: ! j'mr( JS ( s]r[l—s}r[s}zds+
P 2T 12 2312 Joieiny\17

lng{ [33+2C|\.'"_} _
AvZ SRRy

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+..)

68




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...

We know that 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:

2y

+

] +2 tan'l[

zv—]
3

99 144 +/2
-— +4 3 +7+ —
2 tan'l[%] —tanh'l[
99 2882
i} +4 3 +m+ 7
1Gg[33+2|:| Y]
99 i 288+ 2
SR +r—
2 54243 ) -1
lug[ e 1.«?-5] 4:an [

Alternative representations:

—4?+n—[2—\'{;+ l]:

64 +Byi-1)

1.;.5[“2 «f_2+4] | ]
1-w2+4-+ 1-4 |
442 24

29 72

64 +8y(-1)
2y 7

1.:.5[“2 u'_z+4] | ]
1-2¥2+4/ 1-4 |
442 24

99 72

i .

213—]
3

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

2

o
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442 242
99 72
_E-Hr_ 5 5424 2 g
-1, _2¥2 1 +
fan [1' 3 ] - [5_2132]
242 442
Series representations:
i6d +8y(-1 1
b ~ —4?+n—(2—\‘!;+—]=
1-:5[1*”2*4] [ ] 2
1-2+32 44
442 242
99 2882
-—+y3 +m+
2 73 (5la-sv2)f

;

2tan'[ 2]+10g{—[ 4+5‘-"'_} Zkl

(64 +By(-1 1
i - A —4?+;r—(2—\/§+§J=
ol 12V 2 +4 12y
Dg[l-z 1.5+4] +mn [ 1-4 ]
442 2432
Qg9 3 72
-— 4 +m—
— u'2'|]"
=124 1 5+21.n'2 B { {4 !
_mn [ 3 ]+ DE[ —2#2}&
2y 2 44z
i6d + 8y(-1 1
— b — —4?+n—(2—\'{;+—]=
]Dg[nzu'z +4] i1 2N ] 2
1-24/2 44 Pl 1-4
442 2437
Qg 72
E 3 +m- { ]:[k
4542
log| 14542 Y2 1< 23/243k  3-1-2k
Dg[ o ﬂ?] e Zf:nj‘ 142k
442 242
(64 +By(-1 1 99
L —4?+,¢-(2—\E+5]=_ +y 3 4o
1 1424 2 +4 -1 VW
Gg[1-2v2+4] = [ 1-4 ]
442 2432
72
1 — ) . yiF
542 2 {'3‘4—5"“2]]'1( {—=i-zg ) * Hi-zg)¥) ,.:,T
hg[_“stz w?l_zr;l k ‘E‘"'l‘zﬂ“i"'ﬂ":l' k [
442 a 242
for(izo ¢ Rorinot (1<izg<e)and not (~ee<izps-1)
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Integral representations:

64 +8y(-1 1
— ) } — _4?+N—(2—E+5]=
'I 1424 3 44 -1 3
Dg[l-z ¢—2+4] F = 1-4 ]
442 247
22 oida 1728
P +T+
2 72 [ —— 4t -3V2 log(;- (33 +20V2))
64 +8)y(-1 1
(64+8)(-1) _4?+n—[2-ﬁ+_J=_%+ s
]g[1+w2+4] [ ] 2 2
1-2+'2 +4
442 34T

72

tor O
1ng[5+2"'E] I
. 2 5-2v 2
12:r3 2 J“‘i'?]f[l?} {E —S}F[l—s}r[s} ds + T

[544‘8}[_1} _4?+}T_[2_E+EJ_
]g[1+w2+4] [ —] 5=
1-24 2 +4
442 P
99 79
—— +43 +7-
2 f
542432
T 1 - o
3[—1+5+2"“E]1+ 811-:3;2_
5-2v2 .;.[1_5+2u'2]2
5-2+2

72



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= |

73




64 +Byi-1)

1.:.3[1"”_2"4] (gati m] 2
1-24 2 +4/ F 1-4
447 242
89 72
——+y 3 +7- ; — =
2 log| - (33+420V2 )| ) .
442 o Bpog?
31+ K &——
k=1 Lazag
99 72
—E+ 3 +m- ey —
log{ 7 (33+20¥ 2 ) B !
4z
3|1+ B
12 B
®letz, __am
¥ (22,302
9=+
[-;i 9|:295'+..'|
K ug /by is a continued fraction
=k
From which:

((((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))))*1/15

Input:

' (64 + 8)» (-1 1
IJ bl el _ -4?”-(2—1#3 +—]
\l 1_ lag[ 142 u'i+4]+ 1_ tan'l[‘?“ ] 2

442 1-2 % 2 +4 24 2 1-4

logix is the natural logarithm

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



Exact Result:

Qo 72
= +4 3 +m- — —
5424 2 - 4 o
| lo 112%2
15 E[S—H—z] n 3
442 24z

(resultin radians)

Decimal approximation:
1.643820076464536773658593726009304251173902735647061794707 ...

(resultin radians)

2
1.6438200764645... =~ {(2) = ’% = 1.644934 ...

Alternate forms:

99 144 v/2
15 "3 +y3 +7+ = =
i an (L) -cann (23]
| 99 *H 288 V2
15 2 ’ +}T+ln [ i ] Etan'l[il
1‘1 g 3342042 i 3
}[2 3 -99]+,¢_ (Z -
15 2 1ngn:1l?|:33+2n VI fﬂ"_l[E ;E ]
"l: 442 - vz

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

All 15th roots of -99/2 + sqrt(3) + mw - 72/(log((5 + 2 sqrt(2))/(5 - 2 sqrt(2)))/(4
sqrt(2)) - (tan*(-1)(2 sqrt(2))/3))/(2 sqrt(2))):

& —E +y3 47— — — = 1.6438 (real principal root)
5424 “1{2¥2
15 105[5’:2 u"_] = 1[7 31 ]
“ 447 - 242
i Qg 72
A2imys l= it — — = 1.5017+0.6686:
.o h:rg[ V3 ] tan~1 [E—"-‘;q
\ VI 2z
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2y o9 72
SgHimls |72 e o — =1.0999+1.2216
2 ]DE[M] ten=L 211]
15 5-242 ) 3
1'|| 442 2z
R (#]4] 72
SREaWa: | SR e s — — =0.5080+1.5634:
(7 HEE) =pd
442 a 242
G (o]8] 72
Lt L W T - ~-0.1718 +1.6348
2 ]Dg[5+21.-'2 ] mn_l[z W ]
1 s-2y2/) 3
442 242

Alternative representations:

(64 +8)(-1 1
i -4?+;r—[2-\/§+—] s
i [1+2u'2+4] e 1.-"_] 2
1 1-2+/2 44 [1-4
44z 242
99 72
&7 +m- — — +4/ 3
-1 2v2 1 G424 2
15 = [1 3 ] Dg[s_zul
242 44z
64 +8)(-1 1
e . —4?+}1’—[2—\E+5] =
loe| 142Y 2 +4 12y
1 Dg[l-w—zml g = [ 1-4 ]
44z 247
99 72
& +m- — +4 3
-1 vz L4242
L = [_ 3 ] ]DEF[S—.?‘E]
24z 442
(64 +8)(-1 1
i —4?+n—[2-\/§+—] =
1.;.5[“2 V'3 +4] e 1.-"_] 2
1 1-2+ 2 44 B 1-4
avz 2vz
oo 72
7 +T - — +y 3
-1 _':-1..'2 1 5424/ 2
15 o [1' 3 ] ) [5_21..'3]
22 442
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Series representations:

64 +8)(-1 1
S e -4?+n-[2-ﬁ+5] o
1 1424 2 +4 -1 v
1 Dg[1—21.n'7+4] +tEm [ 1-4 ]
4437 242
Q9 72
-— 3 +m- 1{ '_]'[k
1f2v2 1,542V 2 | T Ii_4_51'“:!-
15 _mﬂ [ 3 ]_,_]Dg[ 1+5_21E]Zk=1 k
242 442
(64 +8y(-1 1
L = —4?+;r—[2—\(l§+—] =
]Dg[1+2u'2+4] gratay ] 2
1 1-3+ 2 44 1-4
442 243
Q9 72
—E 3 +a- { { '|'r"
4542
iy SAENE ik ad/243k  o-1-2k
15 DE[ CiavE ]‘Z"‘ =L o Do 2 142k :
44z 24z
64 +8)-1 1
il S —4?+n—(2-ﬁ+—] .
]Dg[1+2v2+4] L ] 2
1 1-22 44 4 1-4
44z 242
1
La- 5»’2]]"
102[_1 54242 Z
99 - k=1
o g ?2!,ff o L J 2
442
o e
-1 1 o {_H_ZDJ el ][ 3 _ZDT
tan Nzg) + L i Zk—1 :
2 = ~{Lf15]
2v2
for(izo e Ror(not (l1€izg=<s)and not (~=<izgs-1)
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64+ 8) (-1 1
) —4?+n—(2-ﬁ+—] -

lug[1+2"'_2+4] faglf2y ]
1-2+72 +4
+

443 24
i i k

1

LN U .
2 i

_1 1. T {_.;_;'_z,:,rkm-z.:,r"‘][%_znr
tan (ggl+ -1 Zk—l T
2 == ~(1/15)
242
for(izop e Ror{not (1£izg<o)and not (~ee<izgs-1)
Integral representations:
64 +8)(-1 1
. e S -4?+;r—[2-\@+—] =
105[“2”*4] a1 (24 ] 2
1 1-2v2 +4 g 1-4
a4vz 2vz
oo 72
—— +y 3 +m-
]Dg[suvz]
15 il Ll L s-z_wﬁ
B T 442
Q
64 +8)(-1 1
L e S -4?+n-(2-\('§+5] =
1 1424 2 +4 -1 +
1 Dg[l-wzm] = 1—4]
44z 242
99 72
AT 3 +;— — for
: 1.;.5[5+2 ﬂi]
3. fledy 8 1. e 2 _ 5-2¥3 :
12n3-'2 J—m+y{1?} [2 s}r[l ST ds+ — ==
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64 +8)(-1)
: hg[1+2 2+4] m_l[zﬂ]

1-2472 +4 S 1-4
442 242
Q9 72
-— +4 3 +7-
|" kY
542432
g2vz 1 1
el s T
54243 S{l—ﬂz
15 3[ 1+5-2w"3] N ]2
\ !

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:

1. [a-2y 1 5 V3
- - log +—tan |-2=
b [ 1-8 J NE) 2+2

Exact Result:
143
log(7) " 1(?]
+
6 V3

(resultin radians)

79

logix is the natural logarithm

tan~! (x)is the inverse tangent function



Decimal approximation:

0.736387320486844454051909129191439952702205682177676137042. ..

(resultin radians)

0.7363873204...
Alternate forms:
log(7) mt_l[%]

6 V3
1 af 2
G [10g[?}+ . \E cot [E ]]
:—é [lug[?} +2 \'q tan'l[% ]]

Alternative representations:

cot

1 : ¢ :
(x1is the inverse cotangent function

1 (1-2)3 tan'l[—%] 1 1 tan'l[l, —%]
-|-lo - =-—-lo [—}
] T ]+ T Sl T
-1f 243 -1 243
1 1 (1_7)3y tan [— e ] 1 | [_1] tan —T]
- = lo =—-——log. | — |-
] T E R 5 e T
1 ((1-2)° mn_l[_ zzf] 1 - tan_l[_%]
-|=lo = —— logia)lo [—]—
g g[l—ﬂ]+ V3 e V3
Series representations:
=1 _2»"_ =1 £ 1k
|1 s (1 -2y +tz111 [ 242 ] L tan [ 2 ] . log(6) 1 2 [_Ts}
B 1-8 V3 = V3 B B e k
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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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-] 2y
L 1-27%y B -5, ] 1 log(?) 3
N + = — 4+ — —
6 ¢ 1-8 Ky 2 6 o 31y pl4k )
g3+ K e -
k=1 L
1 log(7) 3
H =
2 b
8|3+ 27
3
o .
12
4[g+11+___}

kg

K ag 'by is a continued fraction
=

27+ 1/2%(((((A8/(((-((1/6 Tn ((1-2)*3)/(1-8)) + 1/5qrt3 tan™-1 (-2sqrt3/(2+2)))))*2-

5)))+2)))+13-Pi-1/(2*golden ratio)

Input:
1 48
27 5 - 3 T
1 {1-3) 2 1 o ¥E
610 [ 1-8 ]+~F3 k. [ 2 2432
Exact Result:
1 27 06
_Eia +13-m+ r} — -3
1(¥3
log{7) S [ 2 ]
i} ¥3

(resultin radians)
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1
2—5]+2]+ 13 -7 - 2

@

logix is the natural logarithm
|
tan

(x) is the inverse tangent function

# iz the golden ratio



Decimal approximation:
1728.992784194261273873736870175107646602163369377715813100...

(resultin radians)
1728.99278419... = 1729

We know that 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:

1 55 7776
T M B —
24 2 lag[?}+24?tal1'l[%]
55 7776 V3
e e e g
- & m’?lcg[?Hﬁtan'l[ﬂT]
55 1 1296
T2 ».E_“ 1{¥3
’ 1Dg-:?J+mn [T]
& V]

Alternative representations:

27 48 . 2 1
rE e P Eu"_'_E +2 +13—}T—ﬂ=
1 1oef 2-2° T I
6 [ 1-8 ] ]
13—.?T——¢+E—3+ . [ -”.'—]
tan—|1,-2
-5 1og(5)- V3 :
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27 48 2 1
— - -5|+2 +13—}T—2—=

2 “1(_243 &
1] a=z@) 2
i V3
13 1, 27| 96
R = (2]
<« 4
__; lng!.{i}— =
27 48 . 2 1
E = — -5 |+2 +13—}T—2—=
“1(_24 I
3 tan -
jon{22). L
27 06
13-”—;1;'1-3—3*- [ '_]
tan~! 1.—E L
- 4
__; lng!.{i}— -
Series representations:

27 48 2 1
E 7 [ — -5 |+2 +13—}T—ﬁ:
-1f_2v3

B | Rt B
on{2). L2
55 1 1296
2 14+45 }T+mﬂ—1 %] |:—1—'['c
=+ L [lag[ﬁ}—zzj_l %
27 48 . 2 1
= I~ — -5|+2|+13-n7-— =
2 1 1 2)3 t'an_l [_E":i"-' 2‘1"
E 103{ 1-8 ] V3
55 1 1296
T e
2 1+45 - (Lf o (1fk2-1-2k  g1j2+k
é[lng[ﬁ}—zrﬂ E ]+ LI
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ta
23 242
1103[”2’ ]+ +
& 1-8

1296

{-:_4'_;,:,;1“"44:;'_;0 J*][TE

—1—'[1( tan iz li § -
1 w |-g) oMz ) k
s [log[ﬁ}— E T ]+

Vi)

forfizp e Ror{not (1£§zg<o)and not (—~e<izgs-1)

Integral representations:

27 48 2 1
2 |7 [ — -5|(+2 +13—}T—ﬂ:
an-1[_2¥3
1 {1-2)% 242
] IUE[ 1-8 ]+ 3
55 1 7776
_E_ﬂ_}H—lEJ‘U’l L dt +log(7)
44302
27 48 2 1
=1 — -5 |+2 +13—}T—2—=
1{_242 &
L4y g[u-zﬁ] i [ 242
6 1-8 E
55 1 1296

T+

27 48 . 2 1 55
1= — -5|+2|+13-m- — =-— -
2 y tap=1 _2;_‘3 28 2

l {1-2} +2

Elng[ 1-8 J+ Va3

1296 e
(A _I'""”ﬂ’{ﬂr r[—l —s}r[l—s}r[s}z ds + =&
s:r3-"2 —i wa+y 7 ) &
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Continued fraction representations:

27 48 2 1
e — -5 |+2 +13—H—ﬂ:
af 2
1] [11-2_13] = [ 242
6 1-8 ViE]
55 1 7776 55 7776
—— —— —m+ =-— —-— -+
2 2¢ log(7) + 33,,;2 2 24 log(7) + 1 33
oK +
1+ﬁ -t
k=1 142K 3
4 3+5 a7
R it
A2 )
gl |
27 48 2 1
— |- — -5|+2 +13—;1'—2—:
tan=1[-2¥3 &
1 1-2)% 242
EID [ 1-8 ] V]
- 1 27 96
_2¢=_F+ 2 777 = L N
5] [ i 3_&1
71 4
k=1 142k
1 27 26
13- — —r+ —|-3+
24 2 logiT) 1
&
2|14 =
FAER - A
4{?+01—2]
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27 48 . 2 1

7P — -5 |+2 +13—}T—2¢:
af_ 243
L [11-2_13]+mn [ 242
& 1-8 ]
55 1 7776
—_—— — 7+ =
2 26 " g —2
= (1-2kF°
1+ K ﬁl—
k=1 4 1742k
55 1 7776
-—— - — "+
2 2¢ log(7) + s
1+
@ 27
4 4+
4 %+ 75
e 15 ]
4 12
4I:4+...:|
From which:

(7*172*((((((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)))*1/15

1 48 1

.o 27 3l 3 T . = 2-5(+2 +13—;r——2¢
| Z (1=2] i -1 _ X
"i ﬁlﬂg[ 1-8 ]+ ViE] s [ 2 2+2]

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

# iz the golden ratio
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Exact Result:

15
1\{ log(7) +
(resultin radians)

Decimal approximation:

1.643814771394787036770119180752410280641371729502784324347 ...

(resultin radians)

1.6438147713... = {(2)

Alternate forms:

[ 1 55 7776
920 2 " &
\1! log(7y+ 2 ﬁtan'l[T
55 1 1296
T2 T 1a4F (V3
1 | = log(7) & A [T]
\1 & V3
1 27 Q6
13- —T+ — -3
1 | 1 + E 2 cgt_l[—L]
y logl?) | V3
\i & V]
Expanded form:
1 27 06
13 - — — T+ 5 — -3
| 1++5 -1{¥3
= N logi?) | [ 2 ]
“ & Y

’%2 — 1.644934 .
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cot

1 ; \ .
(x1is the inverse cotangent function



All 15th roots of -1/(2 ¢) + 13 - = + 27/2 (96/(log(7)/6 + (tan”(-
1)(sqrt(3)/2))/sqrt(3)) - 3):

0 1 27 96

-— +13 -7+ — —— — 3| =1.64381 (real principal root)
2¢ 2 tan~! ¥3
3 logi7) | 2
\i & V]
2imyls 1 27 96
Famh |-—— +13 -7+ — — - 3| = 1.50170+0.6686
2¢ 2 tan~! ¥3
15 lagi(7) + 2
\! 6 VE)
{4imyls 1 27 9'5
Bt -— +13 -7+ — — -~ 3| =1.0999+1.2216
| 2¢ 2 =L u]
1 logi7) | 2
\ & Vi
(2im)3 1 27 96
e —ﬂ+13—n+5 — -~ 3| =0.5080+1.5634;
| -1(¥ 3
15 logi7) . n [ 2 ]
\1 & V3
(Bimyls 1 27 95
e |-—— +13 -7+ — — - 3| =-0.17183+1.63481;
EJIJ 2 t:m_l ¥3
15 logi7) " 2
\i & VE)
Alternative representations:
27 48 2 1
el B — -5 |+2 +13—II'—2—=
= 2
) 1 a2y, 1[_ E\iE ] #
o
‘i & [ 1-8 ] viE]
1 27 96
13 -m- ﬂ +— -3+ =
f,_2v3
\1 =7 v 3



27 48 2 1
Ell — -5|+2 +13—}T—2—=
2 1] 1-2 e [_2313 g
1’4 & ng[ 1-8 ] Vi)
1 27 96
13-m- —+ —|-3+ —
15 24 i i tan”! _Ei ]
1\ "6 1Dg"[_}_ Y
27 48 2 1
— |- — -5 (+2 +13—Il'—ﬁ=
a2y
L L 16 [-:1-213] Y
‘J & 1-8 V3
1 27 96
13-m- — + = + [ _]
“1f; _2¥
1 tan 1= o
-1
1"' _Elﬂg"[_}_ Y
Series representations:
27 48 2 1
2 - — -5 (+2 +13_}T_2_¢::
a2y
: 1 [11-2_13] s e ]
\J & 1-8 V3
1 27 96
13 - -r+ — |-3+
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— |- — —5|+2 +13—F—ﬂ:
e
! 1] g[‘1'2’3]+m =
& 1-8 Va3
1 27 06
13- -m+— [-3+

{_l'rk P 1_1?’(2—1—2.’( 31.!'2#{
IUE[E']'—Z:LI ) E ]+ =0 '_1+2k

Va3

=
+

&

]
p—

\ :

27 48 2
21 [ — -5 |+2 +13—Il'—ﬂ=
=11 2%
13 1 a7, T | 242
1"I & lng[ 1-8 ]+ V]
i r
1 27
13 - -r+ — -3+
1+v5 2
96
{%ﬂ'—:g!*ﬂf—:g?“k][ﬁ—inr
1 L {_E]k = ‘ZDJ+2_IZJ~:=1 &
& 102[6}_Zk=1 i ki VY
“(1715) for
Rorinot(lsizg<sos)and not (—ee<izgs-1)
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Integral representations:

27 48 - 2
— |- — -5|+2 +13—}T—2—=
-1(_2+3 o
: Togis [11-2]3]+mn [_E+E
6 1-8 v
1 27 96
15 13 - — —}T+E -3+ At 2
1+V5 J1[§+49_2m2}4r
27 48 2 1
— |- — —5|+2 +13—fr—2—¢:
af_2v3
: 1] [-:1-2.13] - F2E
3 1-8 V3
1 27 06
15/ 13- T e log(7)
1+v5 EJDMrE dt + =%
27 48 2 1
2 — -5|+2 +13—;r—2—:
~1[ 24 ]
: 1102[-:1-2_13] il [_E+E
1-8 V3
1 27 96
15 13 - —;r+5 -3+ : — P - i
| i oo 4
\‘ 1+v5 T J'_I_N:;{;} F[E —s}r[l—s}r[s} ds + =%
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Continued fraction representations:

27 48 - 2
2 - [ _]—5 +2 +13—}T—2—:
1 243 i
1 3 mn =T
1 {1-2) e
1’4 Elﬂg[ 1-8 ]+ i)
55 7776
e e e e R =
2 24 log(7) + ! 3
18 ey
1‘1 klj-]_ 142k
55 7776
-—— - — -7+
2 2 3
@ log(7) + = 5
4|z —3—
K TR
-“‘ 4|:.?+9+...]
27 48 - 2
i — -5 |+2 +13—fr—2—¢=
(243
1‘4 s [;1-233] il [ 242
& 1-8 ikl
(
13 1 27 Qb
xS ﬂ —-T+ E —-J+ T i i —
6 3k
15 ] v —4
1,1 k=1 1+2k
1 27 0h
13- — -7+ —1|-3+
i 2 ]-:ui::?:l 1
214 3
FER 3
15 54—2L
4{?+$




27 48 2 1
S ——a|+2 +13—F—5:
-1{_ 243 ]
N e [c1-2]3' g R
‘i ] g 1-8 ] ViE]
55 1 7776
-———— -+ =
on = (1-2ky"
15 g
\ e L2k
55 7776
R R e | G
2 2 El
] log(7) + — 3
4|24 <7
4
4 %+ 13
15 b e
\ Gi +4.:E+._.:|l

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 Mishraf

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)
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From:

For MBHR&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 % 10%° — »*

Plot:
3.5 % 109 |
3.0 %1080 |
B0 |

2.3 %10

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%}
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Solution:
x=20

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

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

Result:
True

Thence Q=0

Now, for

a(v)“,::-"_i&. I'or the present universe, assuming a(v) — 1
and thus A<16. Though constant k has an upper limit,
1t 1ncreases with the expansion of the universe and de-
creases with the contraction of the umiverse. We should
ohserve a pernliar change when the constant k reaches
this numerical value which is the limiting value for the
expansion of the universe.

For @ =0 in eqn.(64),
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\\.ff.-!—b'f-—zj. I.+‘h'i—

D l —l— o2
1+ Ae V‘—L.r|+\/—: (64)
- axT
Hence at r = H we get,
14+ == ;“H) WE 2
ol kB2 [T
v 1+ == "." 14-=5—
___ZaR T_ +
+Ae VIHEFE V =0. (65
£l a.R )

2a i ..“_ru_]
A=—e ; H—-k-f[f; [—‘I
£ ' g ( ali }3
/14 kB2
V=
1 -
+.)( 2aR - 1}]" (Gl:]

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

and:

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

[ 1
\(1+Z[12[1.949?3 1013}

Result:
3.37703... = 10%3

3.37703e+13
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Substituting in the egs. (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 1D13][[13.123D6 107} 1

—EX

3.37703 - 101 (Lo 012 +2[2 Lowrs 1013 _ )

2.37703 1|:|13‘JII 3.37702 1013

Result:
-2.84160... % 10!

-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%}

Plot:

4 %108 | &
7 10l | /
4 x1p!33 ;wm""*'/ 2x10133 410133

il !
2x1081 | _ .
g 1 . — 1.1056x107>2 x
1081 | — = oaate.1n8l
4%10 > 8416 x 10
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Alternate form:
1.1056% 1072 x + 2.8416x 1051 = 0

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

Solution:
X =
-25701881 331403 766886664560715 710133 147602520011173 198993507
564120861 732475370738202865312 319616245 712374 922255 343303
805210672 526000128

Integer solution:
X =
-25701881 331403766886 664569715710133147602520011173198093507
564120861 732475370 738202865312 319616 245712374 922255 343303
805210672526 000 128

Result:

_2.5701881331403766886664569715710133147602520011173198993507564120"
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)

Input interpretation:
1.1056 - 107% (-2.84160 - 10°1)

Result:
~-314 167296 000000000 000000000 000

Result:
~3.14167296 x 10*°

-3.14167296*10* result that is nearly to a multiple of & with minus sign
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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*5™(1/4)*sqrt(230)) -47 — Pi

Input:

|
[ 230
EXp ]

T L
‘\||15

# iz the golden ratio

Exact result:

—_—
——

{ |
lagis o |
N 46/3 @

45

2 . 534

47 -

Decimal approximation:
6122.273163239088047930830535468077939193046207568421910068...

6122.273163239.....

Alternate forms:

1 /1 — oy
AT I—[5+'q'l5]f1"|46'|3ﬂ—
2008 23

| =
b payls) @V R8AE
V7 )

-47 + : -
4. 534

—

1 ar > | ey + 83
et Y /3 m
450[ 21620+Y5 | 23(1+V5 ] e 460 7
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Series representations:

‘-"Fexp[;r %
4 —4?—}T =
2+'5 V230
@ (-1 (-2), 230 -20)" %" o (-1t (-1) (230-z0)* z5*
-{[470 2 = SUESY - )
et k=0
o (1 (= 1) (% -z g5t
534 Exp[}r sz Z alkha
Kk
k=0
k(_1 o e | otk
x (-1) [_2}1; (¢-2o) Zg |, o (—1) { z}k (230 - zo)* 25
7, £ / 10 .
k=0 J el 1
for not ([zpeR and -
\qexp[n !%]
4 —4?—}1' =
2v'5 230
470 argi230 - x) py o= (-1)* (230 — x)* x7* [_é}k
it EXP(!;T{ B J]L = .
k=0
K koki 1
arg(230 - )y & (17 (230 -x)" x [_E}k
lﬂnexp[ur{ ” ~
4z k!
k=0
[ |arg G SR
] argig — xj
534 EXP[[,T{ g;’n J]exp[;rexpur {E;JT} ]‘/;

o, O (% xf (1)
k!

o U @-xfat (1))
ki /

k=0 k=0
k k. —k 1]
arg(230 - x) py &, (-1 (230 -x)" x [_Ejk
10 Exp(z T { ” Z‘ for
2 k!
k=0

R and

From which:

(-(-2.84160e+81)) (5Pi/(((sqrt(golden ratio) * exp(Pi*sqrt(230/15)) /

(2*5°(1/4)*sqrt(230)) -47 - Pi))))
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Input interpretation:

(~(-2.84160 - 10%Y))

# iz the golden ratio

Result:
1.618027906701560438286380221876566317933407173603842150642 ...

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:

B(45 Fpr - 1127)

. ~ 1.61802799670156042060 ]
2047 Fr, — 800

1 (1 _
= \{ s (200 + 333 ¢ + 1621 + 118 log(2)) = 1.61802799670156043867372

4(73 -32571+391%) _
- - = 1.61802799670156043855425
49 - 72 1 + 159 x?

x| root of 522 x* +580x° - 1362 x% +919x - 228 near x = 0.515034 | =
1.61802799670156043816535

f
J 2 (984 -89 ¢ + 1000 7 - 1707 log(2)

7 = 1.618027996701560438265766
54

3709980781l x
7203366314

= 1.6180279967015604382065 10

root of 647 x* - 350 x% —4186 x° + 4220 x + 1179 near x = 1.61803 | =
1.618027996701560438200441
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4 31028 619 T
4402 TR

= 1.6180279967015604567453
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 20646 x° - 33474 x° -52404 x + 31819 near x = 0.515034 =
1.6180279967015604382844405

1

=

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

root of 439x° - 1047 x* +217x° +924x* —x - 1029 near x =1.61803 | =
1.61802799670156043831097

x| root of 657x° +621x* +647x® - 1476 X% + 75 x + 197 near x = 0.515034 |~
1.618027996701560438263743

3 9 3e 2 3

2 sin(e 1) (—cos(e m)720

= 1.61802799670156043862208

Now, we have that:

a=3.27.(1—4Q%A), (9)

b=[—54 + 972M*A — 648Q%A
+[(—54 + 972M2A — 648Q%A)?
—4(9 — 36Q%A)% )3, (10)

¢ =3.23A, (11)
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For Q =0.00089, A =1.1056e-52 m™:
convert 1.1056 - 107 m™ | e -r=) to per kilometers squared

1.106 « 10™*/km? (per kilometers squared) A = -1.1056 * 107

Mass = 3.8 solar masses:
3.8-1.9801 10* = 7558580000000 000 000000000000000 = 7.55858 -« 10%°

M = 7.55858e+30

We obtain:

a=3.2% (1 —4Q3%\)

(3.2)*1/3 (1-((4*0.00089°2%(-1.1056¢-46))))

Input interpretation:
J 3.2 (1-40.00089% (-1.1056 107))

Result:
1.473612599456154642311929133431922888766903246975273583906. ..

1.4736125994561546....=a

Now, we have that:
b= [—54 +972M>A — 648Q°A
+[(=54 + 972 M=A — 648Q*A)?
—4(9 — 36Q2A)33]3,
sqrt[(((((-54+972*((7.55858e+30)"2*(-1.1056¢-46))-648*0.00089"2*(-1.1056e-

46)+(((-54+972%((7.55858e+30)"2%(-1.1056e-46))-648*0.00089"2(-1.1056¢-
46)))"2-4(((9-36*0.00089°2*(-1.1056e-46)"3)))))))]*1/3
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Input interpretation:
(v/(-54 +972((7.55858 - 10™°)* (~1.1056 - 107} -

648 - 0.00089% (~1.1056 - 107*) +
(54 +972((7.55858 - 10°°)* (-1.1056 - 107*)) - 648
0.00089” (~1.1056 - 10~*)" -
4(9-36-0.00089” (-1.1056 - 107*%))}} ~ (1/3)

Result:
1.83111199541752990708040277172533632222868007678838540. .. = 10°

1.8311119954175299...%10°=b

And:

c=323A.

(3.2)(1/3) * (-1.1056¢-46)

Input interpretation:
V 3.2 (-1.1056 x 107*)

Result:
~1.62923... %« 1078

-1.62923...*10% =¢

From

rqs — ——.

Bo ] =

@ 4 a b 5 12M
2 |A Ab e A{%_ 41154_%)%

o] =
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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. |

= o + - +

2’04f 1.1056 - 107%  1.1056 - 1076 .1.8311119954175299 . 10°
1.8311119954175299  10°

1.62923 1079

Result:
—5.30074.., x 10%° i

Polar coordinates:
r = 5.30074%10%° ius), &=-90°

5.30074*10%

and:
1fa_a b 12M ?
2 A Ab 2 AR+ E 4D

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

46))17(1/2)
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Input interpretation:
4 1.4736125994561546 1.8311119 - 10°

1.1056 = 107%  1.1056 »10~*%%1.8311119 = 108 1.62923 . 107

Result:
1.1239088437707639645816085733719240172831998373821284... x 10°2

1.1239088437707639645816085733719240172831998373821284 x 10752

Input interpretation:
12 7.55858 - 10°°

i
=]
- - o
1.1056 - 10 46 ot 2 5t 1.4.36‘1{25994561546 £+ 1.831111¢ 1?1.5
1.1056 10~ 1.1056 - 107 1.831111=2 10 1.62923 107

Result:
7.73850... % 10°! ;

Polar coordinates:
r=7.7385x10°! 1

7.7385e+51

# =090

*fa

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

Input interpretation:
1
= vV 1.1239088437707639645816  10°2 + 7.7385  10°!

Result:
6.8879584126407940091816745048871565053312217470796374. .. = 10%°

6.88795841264...%10%
5.30074*10% + 6.88795841264*10%
(5.30074*10"25 + 6.88795841264*1025)

Input interpretation:
5.30074  10%° + 6.88795841264  10°°
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Result:
121886984 126400000 000000000

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:

1
= vV 1.1239088437707639645816  10°° - 7.7385 10°!

Result:
2.05820 = 10%°

2.95829...%10%

(5.30074*10"25 + 2.9582885414153*10725)

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

Result:
82590285414 153000 000000000

Scientific notation:
8.2500285414153 ~ 10%°

r, = 8.2590285414153%10%

(5.30074*10"25 - 2.9582885414153*10"25)
Input interpretation:
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5.30074 - 10*° — 2.9582885414153 - 10°°

Result:
23424514585 847000 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°°

Result:
212029600000 000000 000000000

Scientific notation:
2.120296 » 1026

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 1925}"[1;125}
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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 =0.00089

M = 7.55858e+30

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 5 -—[-1.1D55 I e 11225.7%) +
11:225.7 2x11225.72 6

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

]] =112325.7

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

1.06864x10™ x° — 1.34666 x 10°7 = 0

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

Solutions:
x=-11225.7

x=~11225.7
11225.7

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:

7.55858  10°¢ 0.00089° 1 .
[_ £ - ~(-1.1056 - 107 11225.7%) +
11225.7 2.11225.72 6

1 7.55858 10°° 0.00089°
+ L
2x11225.72 11225.7° 211 225.7

11225.7° [- ]] ~11225.7

Result:
-11226.69999000000000000000000000000000000000535587 77084752,

-11226.6999....
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We note that from the Ramanujan taxicab number:
3 2 3
['1161 + 11468 = /<25¢ 4/

11161 + 64 + ¢p = 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*11225.7/2) (-
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

Input interpretation:
13+2

£
10°
[[2[ 7.55858  10°° 0.00089° 1

+ -—[-1.1055 10746 11225.?2}+11225.?2
11225.7 2x11225.7 6

1 7.55858  10°°
— + e
2x11225.72 11225.7°
0.000892

SRl T ]- 11 225.?]]’“[1; 19)
2%11225.7

Result:
1.6186095692057578160081667556270003716821025808120357404234

1.6186956929575... result that is a very good approximation to the value of the
golden ratio 1,618033988749...
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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 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 asequence, 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 » 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, 2178309,
3524578, 5702887, 9227465, 14930352, 24157817, 39088169, 63245986, 102334155...

The Lucas numbers or Lucas series are an integer 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:

2,3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451, 6643838879, ...
(sequence A005479 in the OEIS).
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In geometry, a golden spiral is a logarithmic spiral whose growth factor is ¢, the golden ratio. That
is, a golden spiral gets wider (or further from its origin) by a factor of ¢ for every quarter turn it
makes. Approximate logarithmic spirals can occur in nature, for example the arms of spiral
galaxies™ - golden spirals are one special case of these logarithmic spirals
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