On various equations inherent the works concerning JT Gravity, open strings on
the Rindler Horizon, Gauge Theory and integrability and Topological Gravity.
New mathematical connections with some sectors of Ramanujan’s mathematics.
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Abstract

In this research paper we have obtained some interesting mathematical connections
between various equations inherent the works concerning JT Gravity, open strings on
the Rindler Horizon, Gauge Theory and integrability and Topological Gravity of
Witten et al. and some sectors of Ramanujan’s mathematics, principally the Mock

Theta Functions and ((2) and some expressions concerning the mass of some
particles.
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Ramanujan original paper with the Hardy-Ramanujan number 1729 and 728

https://randomkey.pro/ramanujan-notebook-2-34/




8380273 + 1 = 588522607645609; (588522607645609)"* =
1,6489306826945520407253966174834 = ( (2)

1,6489306826945520407253966174834 x 6=
9,8935840961673122443523797049003

V(9,8935840961673122443523797049003) =
3,1454068252242526480341840128661 =~ &

https://i.pinimg.com/736x/8a/d3/25/8ad325cae710bdb8eeb9adb649cd9766--family-
circle-mathematics.jpg

From:

Douglas Stanford and Edward Witten - JT Gravity and the Ensembles of Random
Matrix Theory - arXiv:1907.03363v2 [hep-th] 22 Jul 2019

EQUATION (D.47)

— 1 1 1 1 1
T b? b”" b"" - - i o’ —|_ r s - S " + r rr 1 (D'47)
B8,k 167 ( cosh 7‘!’_3’;’5 cosh 7{’4’4—1’ cosh 2t2+b" 4+b cosh =0 4_6 ' '

1/(16*pi) * ((((-1/(cosh(4Pi)) + 1/(cosh(-8Pi)) - 1/(cosh(10Pi)) + 1/(cosh(-2Pi)))))
3



Input:
1 ( 1 1 1 1 ]
e + .
167\ coshidm coshi-8m  cosh(l0m " coshi{-2 m)

Open code

e coshix)is the hyperbolic cosine function

Enlarge Data Customize A Interactive
Exact result:

sechi(2 ) — sech(4 ) + sechi8 ) — sech(10 )

167
° s=chix) is the hyperbolic secant function
Decimal approximation:
More digits
0.0000741641608427 774562551 765506034376 1008800764037 1067880 ..
Open code
Continued fraction:
Linear form
1
1
13483 + I
1+ 1
1+
2 1
5 1
6028+ I
3+ 1
2+
1 1
* 1
11+
1 1
= 1
40+ I
1+ I
1+
. T
i 1
1+ T
B+ 1
2+
1 1
a1
3+=
Open code
Series representations:
More
1 1 1 1
- + - +
coshidm)  coshi-Bx)  coshi{l0n)  cosh(-2m)
16 B
= [—l}k f—ll.'.l [m+2km) {_1 _fﬁl:.l'l'+2k.lT:l +f'8|:n+2krr:l +¢u2"+4k”}
i 8
Open code
Enlarge Data Customize A Interactive
sir I e L e 1 s O
coshi4n)  cosh{-8m) cosh{107)  cosh{-2 m)
IR B
i 48 (-1)F (1+2k)(26593 + 904 k + 920 k? + 32k + 16 k*)
(17 +4k +41k7) (65 + 4k + 4 k%) (257 + 4k +4 k%) (401 + 4k + 4 k%) n°
Open code

4



Note that 26593 is a value very near to the rest mass of charmed Xi 2645.9

1 1 1 1

+
coshi4n)  cosh{-8x)  coshil0n)  cosh(-2x)

16
o0 i (Li_g(~ie0) - Li (e (27 —20) —4r—20) +Br -2 ~(107-20)")

2‘ 1o xk!

k=0
1
for -
Open code
° n! iz the factorial function
e Lipixiisthe polylogarithm function
e fFizthe setofintegers
[ )
° Integral representation:
1 1 1 1
- + - + ) 1o t121'+t1l51'}t41'
coshi4 ) cosh(-8m)  cosh{l0my  coshi-2 @) J o [_ T - | dt
16 0 87 (1+t%)
° Open code

1073* 22* [1/(16*pi) * (((((-1/(cosh(4P1)) + 1/(cosh(-8P1)) - 1/(cosh(10P1)) +
1/(cosh(-2P1)))))]

Input:
10° 22[ 1 [ 1 1 1 1 ]]
- - - +
16x % coshidm cosh(-8nx cosh(l0xy  coshi-2m
Open code
e coshix)is the hyperbolic cosine function
Enlarge Data Customize A Interactive

Exact result:

1375 (sech(2 m) — sechi4 m) + sechi(8 ) — sech(10 )

T
° s=chix) is the hyperbolic secant function
Decimal approximation:
More digits
1.631611736541104037613884113275627421036168286163403373350. .,
Open code
1.6316117...

This result is a golden number

Continued fraction:
Linear form



1+
1+ 11
1+ 1
1+ 1
2+ I
1+ T
1+ 1
83+
1+ 1
1
O+ T
3+ 1
1+ 1
1+ 1
1+
1 1
e 1
2+ T
2+ 1
1D+—1
1+ 1
1+ T
B+ 1
3+=
Series representations:
More
(107 22)(-—— ¢+ —— - —— + — |
: coshi4 1) cosh(-87) cosh{l0m)  coshi-2m)
16w
@ 2750 [—l}k F—lCI{JT+2k:r:I{_1_EIS{JT+2.EJT:I+ESI:n+2kn:I+E2n+4kn}
k=0 T
Open code
Enlarge Data Customize A Interactive
(10° 22)(-——+ —— - —— + ——
! cosh{dm)  cosh{-8m) cosh{10m)  cosh{-2m)

16x
® 1056 000(-1)% (1 +2k)(26593 + 904 k + 920 k? + 32 k% + 16 k*)

2 (17 +4k +4k*) (65 +4k +4k*) (257 + 4k +4Kk?) (401 + 4k + 4 k%) n*

k=0
Open code
3 1 1 1 1 i ¥
[10 22}[_coshd4n.'l & cosh(-8 ) ) cosh{10 1) % coshi—ZnIl] =, 1375 ”Ll'k[_l am}_h"k[l < }}[[2}T—Zg}k B [4}T_ZU}k +[8F—Zo}k N [lDII’—ZQ}k] f :
— or :
i ]
16r = mk! 2
Open code

° n! iz the factorial function
e Lipixiisthe polylogarithm function
e fFizthe setofintegers

o More information
Integral representation:



(100 22)(-—— + —L— - —— + L)

coshi4m)  coshi-8r1)  cosh{l0a)  coshi-2m)7
. B
Jw 2750 (-1 + £4F — 120 4 p167) 41
N ' dt
o J"I'Z (1+ [.2}

Note that 2750 is a value very near to the rest mass of charmed Omega baryon 2765.9

EQUATION (5.56)
i Y dz % vr'dae! 2 t-anh[ﬁ?r\/-.?) o — % ;
Vil = : _2 5.5:
%{b) V2. i /D S |:(1 B ,) N T TR’ (el
= 9\ tanh(2wvz' _B
- _v% : da’ sin(bVx') (l - %) s E/F\/l_] + C:B_L?] (5.53)
| -
— B 2 i
/2 Qsinh{;z-} + A ] ) (5.56)

((((((-4/(sqrt2)*(((0.5/(2(sinh(36P1/4)))+0.25))))))

Input:

4

v2

Open code

0.5
2 sinh[BE ﬂ

+ D.EE]

. ainhix) is the hyperbolic sine function

Enlarge Data Customize A Interactive
Result:
° More digits

-0.707107...
This result is equal to -1/72

Series representations:

° More

[ s D.ES] (-4

Zsinhﬂ?ﬁT’T]
vZ -
0.5+ X [i2k9m)
- T
- — M ol T ol o
e 22222 (V5 (52, o) 3, 21 S

ot i |
Iol koand L

Open code



Enlarge Data Customize A Interactive

[L +D.25][—4}

Zsinh{gﬁTn] B
V2
o ol4Zk 142k
L+ 2o {14z k)t
) K @k x(-L)
2-x) gl'l-zk 142 & -1 ey
explix| %572 [ [Ek:ﬂ [Te2k)p Y k!
forixe Randx <0
Open code
0.5
+0.25 (-4
[ngh{EIﬁn] ] }
V2 -
12 |arg{2-zg (2w o —1/2-1) -z ¥
{ziu] e {Zn”z i Ll (0.5 + Z¢lg Is2k (9 m))
- 1 &
a a ;_1;."‘{_2]’:12—5,:,;1"‘50
{Zkﬂf“zk[gﬂ}Zk:n k!
Open code

o Algziisthe complex argument

° |x] iz the floor function
e Iniziisthe modified Bessel function of the first kind
° n! is the factorial function

e laipisthe Pochhammer symbol (rising factorial)
[ )

e K isthe setofreal numbers
[ ]

Integral representations:

[ 2L 0.25] (—-4)

2sinh| 237 1 0.111111
V2 V2 omv2 LICUSh{gnt}dt
Open code
Enlarge Data Customize A Interactive
0.5
— +0.25 (-4
[2sinh{3""7”] ] } 0.444444
: =—— - for y = 0
ﬁ ﬁ 181 nd |14 5145
VIVE [ e s

Open code

e coshix)is the hyperbolic cosine function
[ ]



(CC(C(-4/(sqrt2)*(((0.5/(2(s1inh(36P1/4)))+0.25)))))"2

Enlarge Data Customize A Interactive

E]

4 0.5
-— | ——— +0.25
[Esinh[EE )
4

° sinhix) is the hyperbolic sine function

More digits

0.500000...
This result is equal to 1/2

(CCCCCCCC(sqrt(3)* ((((((-4/(sqrt2)*(((0.5/(2(sinh(36Pi/4)))+0.25))))N)))) "2

—( 4 0.5 :
V3|-—|———— +0.25
v2 |2 sinh[Eﬁ 4}

E]

. sinhix) is the hyperbolic sine function
Enlarge Data Customize A Interactive

More digits

1.50000...
This result is equal to 3/2

From Wikipedia:
Those particles with half-integer spins, such as 1/2, 3/2, 5/2, are known as fermions

((((((-4/(sqrt2)*(((0.5/(2(sinh(24P1/4)))+0.25))))))

4 0.5
| e N 0.25
V2 | 2sinh(24 - 7)
4
° sinhix) is the hyperbolic sine function
Enlarge Data Customize A Interactive

More digits



~0.707107...
This result is equal to -1/72

From Wikipedia:

Each of the (Hermitian) Pauli matrices has two eigenvalues, +1 and —1. The
corresponding normalized eigenvectors are:

, + 1 1 1 -1
b=t 2), =% (1) w3 - 5 (3):
T \/E 1 T \f@ 1
_q1 # _1(1) , _;_>_1 1)
¢u——|2v2>y—v@ ir"’f{—_zz _v@ - )’
st 50 R s 1 = 1 | G 0
..;bz+ _|E’T>Z_ (ﬂ L] 1192 — E:T} — 1 P
Series representations:
° More
0.5
—— +0.25 (-4
[Zsmhﬂ MT] S ] }
V2 B
0.5 +E§I=DI1+2;;[5.?T}
) - B 1 R
expln| 22222) [V (X7, hran6m) 35, 2
forixe Rand x =0
Open code
Enlarge Data Customize A Interactive
—83 4 0.25|(-4
[Zsm]'u: 141] = !
VZ B
o B2k 142k
1+ Tk {142 k)t
) - ?kZ—xka"":{—l-'|
argiZ—x) oo g2k 142Kk -1 ~ak
Exp{”l 2n J}[G[ k=0 [1szk) Zk_n k!
forixeRandx <10
Open code
0.5
F -
. =12 lagl2-zg W2 )] ¢ —1/2-1/2 |arg(2-zg 2 m) 05 +3° I B
[z.;.] [ZE' (0.5 + Zp o Ikl fr}_}

5 k-:.'Z z.;.!kzc,

:,k
(52, art6m) Yo, L Cak!

10



o Argziisthe complex argument

. |x] i= the floor function
e Iniziisthe modified Bessel function of the first kind

° n! iz the factorial function
e laipizthe Pochhammer symbol (rizing factorial)

o K isthe setofreal numbers
o More information
Enlarge Data Customize A Interactive

Integral representations:

[——&i—-+025}—m

25i11h|}247n| 1 0.166667
V2 - V2 xv2 LICUSh{ﬁ}Tt}Jf
Open code
Enlarge Data Customize A Interactive
0.5
—=— +0.25 |-
[zsinhli'HTﬂ:l ] 0.666667 i ;
=-— - = for 0
V2 V2 T e TN

i sy 53.-'2

Open code

e coshix)isthe hyperbolic cosine function

o More information

176 (((((((An((((((-4/(sqrt2)*(((0.5/(2(sinh(24P1/4)))+0.25)))))))))))"2

Input:
1
E lagz[

Open code

i
VZ

0.5
——— 4025
2sinh(24 %) H

. sinhix) is the hyperbolic sine function
e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

-1.62492... -
0.362931...

Polar coordinates:

r = 1.66495 (radius), & =-167.409° (angle

Open code

1.66495
This result is a golden number

Series representation:

11



4] 83 0.25
[Esinhé "inll i ]
~ log®|- ' -
6 V2
1+ i &
(— 1}.& [_1 _ 5in£:6n:l]

1
I log] -1 - 1+5T-:I5Ir] _i V2
6 V2 i k

Integral representations:

0.5 1
1 4[25inhg&] +D'25] 1 smhe )
= log”|- . == V2o Zat
6 3 V2 6|1 t
Open code
Enlarge Data Customize A Interactive
4 0.5 +0.95 0. 168667
1 1 gz [2 sinhé %'l ] 1 1 gz ok n Llcushn:ﬁrrr]dr
—_— D — — D -
b V2 b V2
Open code
1+ 0.66666T
4| —03 _ ,025 — ety JOT NS
1 1 gz [25i"hé%] ! ] 1 1 gz 4 J-_-ld_ﬁ:;! <32 o
- log”| - = — log™|- i )
b V2 6 V2
Open code

e coshix)is the hyperbolic cosine function
. iizthe imaginary unit
o More information

((CCCCAn(((((-4/(sqrt2)*(((0.5/(2(sinh(24P1/4)))+0.25)))))))))

Input:

1 1
sl &
vz

Open code

0.5
——— 4025
2sinh(24 « ) ]]

12



Enlarge Data Customize A

Result:
More digits

-0.346574... +
3.14159... 4

Polar coordinates:

r = 3.16065 (radius),

Series representation:

0.5
—— +0.25 (-4
[2 sin'h{MTn] ] !

V2

log

Open code

Enlarge Data Customize A

Integral representations:

0.5
—— +0.25 (-4
[2 sinh# 2111 J g ] }

V2

log

Open code

0.5
— + 0.25|(-4
[25inh1247nl w ] }

'Fl

log

Open code

0.5
—— +0.25 (-4
[Zsinh#MTnl 2 ] !

'Fl

log

Open code

Interactive

#=06.2053% (anvgle

sinh{Gr)

1 (-1)F [—1 e

sinhix) is the hyperbolic sine function
e logzixiisthe natural logarithm

14— L &
sinhi{& m)
vz

[~z

L B LU
V2

o
1
—

Interactive

0. 166667
Lt e o E
T JD cosh{b6rde

'Fl

= log|-

0. 66AG6T

1+ T,
- o P{Qn |45
) J—fwﬂr S32

V2

das

= log|-

for 4

o More information

e coshix)is the hyperbolic cosine function

13

° i iz the imaginary unit

o More information



EQUATION (3.93)

2sinh £ sinh %

; 3.93
(6,6°7 —1) (65?2 — 1) (:95)

Fla,b,k|¢, v) =

((((2*sinh(48Pi/2) sinh(72Pi/2))) / (((-"(48Pi/2))-1) * (((-e"(72Pi/2))-1)))

Input:

Esinh[48 g}sinh[?E ;—}

[_f48 2 1'} [—{“?2 m2 1l|'

Open code

° sinhix) is the hyperbolic sine function

Enlarge Data Customize A Interactive
Exact result:

2 sinh(24 my sinh(36 m)

[_ 1 - f24:r]_ [_1 _ f36:r}
Decimal approximation:
More digits

0.499999999999999999999999999999909100631832140066257923483...

This result is equal to 2 (spin)

Open code

Continued fraction:
Linear form
1
2+ 1 T
277972924 697657997793899111942 635+ T
10+
13+ b
1+
3 1
g 1
3+
4+ =

Series representations:
More

2 [sinh[“z—"}sinh[?‘z—” ”
[_{,':4831-'2 i 1'} [_{,-:'?2:”.-'2 2 1'}

[1+P4n][1+f8n}[1_f4n +f'8:r}[1_f8:r +f16’1][l—f12" +¢=24”]

Open code

Enlarge Data Customize A Interactive

14



2 {sinh[‘m" } sin h{ e ”

(—e48mN2 _

1) (—el72mi2 1}

o5+G k) +4 kg

gd3+2 k) +d kg (242 k) +2 kg

2 E'E‘;_:l:l E‘E‘;:U

(142 k1 {142 ko)

(1+€*™)(1+eB7){1—e*"

Open code

2 {sinh[48" } sin h{

")

+f8n}[1 L +f16n}{1_£12

=7
22Ky -2kg (4g_j2 K1 (72-iy2 k2 y2K1 +2K2

[_‘,HS ay2 } [_f.:?z a2
2 E‘E‘l =0 E’fz:ﬂ

(2ky 1 f2ka)!

m +¢=24”}

(14T (1 4eT)(1- et

Open code

Integral representations:

2 {sinh[48” } smh{ ?‘z" ”
e

(48m)/2 E-:'FEHJ,Z i 1]_

(—e

Open code

+f8n}{1_f8n +f1l5:r}[1 _12nm

o Iniziis

+f24n}

the modified Bessel function of the first kind

n!is the factorial function
[ ]

More information

*1 1
= j J cosh(24 x t1)ycoshi36 rta)dtz diy
0 0

Enlarge Data Customize A Interactive
2 {sinh[‘w" } smh{ He ”
[_f.:4sm,-'2 » }[_fq?zmz 1}
(144 2 |/5+s 324 2 )is+s
108 x| [17 S as | [0, 57— ds

[1+f4"}[1+f8"}[1—f4"

+c8"}[1 B L

flE‘"}[]_ _ J12m

+024n}

((((2*sinh(24Pi/2) sinh(36Pi/2))) / (((-e"(24Pi/2))-1) * (((-e"(36Pi/2))-1)))

Input:
2 sinh(24 - 7 ) sinh(36 -
[_f24 m2 l} [_f?ﬁ m2 1l|-

Open code

Enlarge Data Customize A
Exact result:

2 sinh(12 m sinh(18 =)

[_1 _len}[_l _flEn}
Decimal approximation:

Interactive

15

o sinhixisthe hyperbolic sine function



More digits

0.499999000000000078704243046818000103795026083483350156980...

Open code

This result is equal to 2 (spin)

Continued fraction:
Linear form

2+

11789251 907502 645+ I
2+

1+

2+ 1

1+
1+ 1
30+

Series representations:
More

2 [sinh[‘HT"}sinh[gz—”” B
[_‘,':2-4.“],"2 ~1) [_P-:EISJT:I,-'E 1) .

(1 +f2"]-[1 +¢=4"]-[1 gt X +¢=4"]-[1 g R +f8"]-[l g +f12"]-

Open code

Enlarge Data Customize A Interactive
2 [sinh[m—"} sinh[EZ—’T ”

2 ——
[_fn:24n:|,-'2 = 1} [_fn:EISJTJ,-'E o 1} N

Ezk‘” E‘m 23+4k1+2k2 33+2k1+4k2n2+2k1+2k2
10 ko=0 {142k J1{142 kg )

1+ (L4712 421 =" T+ "7)(1 g2 g )

Open code

2 [sinh[z“—"}sinh[gz—"”

2 —
[_fn:24n:|,-'2 = 1} [_fn:EEn:r:l,-'Z 21y -

5 Y, s 27251 -2k2 (34 K1 (@36-iy? K2 n2 K1 +2 k2
o i bt (2kq l{zkz)

1+ L4271 =" 2} (1= 2" T)(1 e +e27)

Open code

16



e Iniziisthe modified Bessel function of the first kind
. n! iz the factorial function

o More information

Integral representations:

2 [sinh[?}sinh[i—””

1 1
=J j cosh(12 7 tyycoshil8 rta)dtz diy

[_‘,<24 my2 1} [_{,-:EISJT:I,-'Z 21
Open code
Enlarge Data Customize A Interactive

2 [sinh[24” } sin h[EE‘T ”

[_f-:24n;|.-'2 = 1}[_6136:r;12 1l|l

o A3 6n21.'5+5 T (8 n‘?l."5+5
27 J—hx:-+;r 532 ds J—hx:-+;r 32 ds
rs I 1]
[1+f2:r}[1+f4:r}[1_02n+f4n}[1_f4 :r}[l 1211'|I
Open code
e coshix)isthe hyperbolic cosine function
EQUATION (E.15)

COs (—%tx +neSo j::II dirpg(x))

(¢(x)) = (const.) (E.15)

19
r4

((((((cos(-Pi/2+ Pi*e”1.2337 * integrate ((1/(P1*(1))))))/ 1

Input interpretation:
=1 -
cns{—g +met 2337 = dt}

i
Open code

Enlarge Data Customize A Interactive
Result:

5in(3.43391 logiipn
i

Values:
More

i 1 2 3 4 5

sini3.43391 logiiy
: 0  0.344963 -0.196636 -0.249712 —-0.137279

[

17



Enlarge Data Customize A Interactive
Alternate forms:

5in((3.43391 + 04 logiipn
i

Open code

} 7173433910 _ E ;143433914
2 2

Open code

12%((((((cos(-Pi/2+ Pi*e”1.2337 * integrate ((1/(Pi*(i))))))/ i

Input interpretation:
. | 3
cns{—’l R ks [= dt}
2 mE
12 :
[

Open code

Enlarge Data Customize A Interactive
Result:

12 5in(3.43391 log(iy
i

Values:
More

i 1 2 3 4 5

12 5in(3.43391 logii)
, B 0 | 4.13955 | -2.35963  -2.99654 -1.64734

[

Where -1.64734 is very near to the value of { (2) =m2/6 = 1.6449...

Enlarge Data Customize A Interactive
Alternate forms:

12 5in((3.43391 + 0 5 logiin
i

Open code

.~1-3.43391 ~143.43301
Gii S N S !

Open code

((((((((6* 12*((((((cos(-Pi/2+ Pi*e*1.2337 * integrate ((1/(Pi*())))/ ))))))"0.5

Input interpretation:

| .
| cns[—’l = ¥ e - dil
mE

612
\

i
Open code

18



Enlarge Data Customize A Interactive
Result:
5\/5 sin[3.433t'-?llag[i}}
\ i

Values:
More

i 1|2 3 4

|
— | sin(3.43391 logii)
6z | ~ 87 0 498371  3.76268.

4,24019

log(x) is the natural logarithm

3.14389

Where 3.14389 is a good approximation to  (in the imaginary form)

Enlarge Data Customize A Interactive

Alternate forms:

5\/5‘1

Open code

sin((3.43391 + 05 log(iy
i

: [EI_EAEEQH 5 53.433911}

g

Open code

i

Alternate form assuming i>0:

62 v sin(3.43391 logii)

\/_['

EQUATION (D.42)

T®,,6") = / du T (b, b, b"|€, )

.-'Mb_b!_b!(

. _51565' {E{b-l-bﬁ}f-i + 6b6b’€_{b+b’}fij{fb”f; . 6!.'”‘?_'5”{{1)

167 cosh 5’; + cosh b—"ii

80y (e(B=V/45,, + e~ (0-8)/45,)(el"/4 — 8y e~V /4)

(D.42)

167 cosh b—é’ + cosh %

19



(((CLCC((™(OP1) - e*(-9PD)))*(((e*(9P1) + e(-9PD))))N))* 1/ (((((((cosh (18Pi) + cosh
(18PN * [(((1/(-16P1))))]

Input:
[[‘F‘;'JT —{“_gnll'[{“gn +f—9.-'l’ '|. 1 (_ 1 J
: cosh(18 m) + cosh(18 m |\ 16«
Open code
e coshix)is the hyperbolic cosine function
Enlarge Data Customize A Interactive
Exact result:
[fg" - f'g”} [f'p" - rg"} sech(18 m)
) 32
° s=chix) is the hyperbolic secant function
Decimal approximation:
More digits
-0.01989436788648601697111047042156420525430745571755402072...
Open code
Continued fraction:
Linear form
1
50+ L
-3 1
N 1
-1+
-3 1
¥ 1
-3+ I
-2+ 1
-17+
-1 1
= 1
-10+
-1 1
7 1
-2+ T
-1+ 1
-1+ T
o o 1
14+
Series representations:
More
[fgn _f—@n}[f?:r +f—9:r} o fl:—3|5—<3|5—d'3k:lir [_1 +036n}
(coshil8 m) + cosh(l8 myi-16m _.!:2:‘0_ 167
Open code
Enlarge Data Customize A Interactive
[f?n_f—@n}[f?n +f—9n} s [_1}-’: f—lS:r[_1+f36:r}q—l+2k ; .
= o1

(coshi18 ) + cosh(l8 m)(-16m) I:Z—:l 16
Open code
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[fgn _f—@n}[f?:r +f—9n'|_ s [—l}k f‘ls”[—1+¢=36”}[1+2k}

(cosh(18 ) + cosh(18 m) (-16m) é 8(1297 + 4 k + 4 k%) n*

Open code

° More information
Integral representation:

[f';‘:r _f—?n}[f';‘:r +f—9n'|_ -1Bn [_1 +f36n}t36i

i
icoshi18 ) + cosh(18 myi-16m - Ju B 16 x° (1 +t2}

(((CLC(((-e*(-3P1) - e* P *(((e*(9P1) + e (-9P)))NN* 1/ ((((((cosh (18Pi) + cosh
-6P))NN))) * [((1/(-16Pi))))]

Input:

1 1
-3n Im o o
s - + i
(e <) <) cush[lE;rchsh{—Eur}( lfmJ
Open code
e coshixis the hyperbolic cosine function

Enlarge Data Customize A Interactive
Exact result:

[_f—3.lT _fEJT}[f—';‘n +f'§-‘n}
167 (cosh(6 m) + cosh(l8 m))
Decimal approximation:
More digits
2.5012064741469171289159301247781471909220619090613524... x 1071°
Open code
Continued fraction:
Linear form

1
3859206 165 + 1
14+ L
1
16+
1 1
* 1
5+ T
T+ 1
17+
1 1
N 1
13+ I
1+ 1
2789+ T
1+ 1
2+ I
1
- |
17+ =

Series representations:
More

[_f—En_fEn'l_[fE‘n _'_f—'?n} f—lZ:r[l_'_fEuT +018n+f24n'|_
(cosh(18 ) + cosh(-6 m)) (167} 36K [ 1405 |2k

[
167 Zk:ﬂ —qzk]!
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Open code

Enlarge Data Customize A Interactive
[_e—g.lT _fE:r}[f';'n_i_e—QJT} {_f—En_fEn}[f—D:r_i_e?n}

(cosh(18 m) + cosh(-6m)(-16m) 161 Zf:n ~ (I3 1 (6) + I3 (18 Ty () (—2 + 61

Open code

[_f—En_fEn}[fE‘n +f—'§-‘:r} 1[_‘?—311 _f?n}{f—@n_i_fgn}
o & - iy 142k iy yl42k
(cosh(18 7} + coshi-6 mp(-16m) . Z“ {{ﬁ—é]n] + I {{13-;—]17] +
T k0| (14zk) (14zk)!

Open code

e n!isthe factorial function
e Iniziisthe modified Bessel function of the first kind
e Inixiizthe Chebyshev polynomial of the first kind

e “nm np isthe Kronecker delta function

o More information

Integral representations:

{_f—En_fEn}[f?n_'_f—?n} f—lzn[1+‘,6n+f18n+f24n}

(cosh(18 x)} + cosh(-6 m(-16m 32 w1+ LIB m(sinh(6 x t) + 3 sinh(18 x t) dt)

Open code

Enlarge Data Customize A Interactive
(e 37T _ 3T} (57 4 ¢07) ) Fe 12T (14 BT (1257 4 127) 5 . i
icosh(18 ) + cosh(-6 7 (-16m) | PI:.Q.IT'E:II.'5+5[ 723 121;5] :
iy [ =
Open code
(ce3T _3T)(57 +eT)

icoshil8 m + coshi-6mi-16m -
f—lZ:r [1 +f2n}2 [1 _fzn +¢=4”'||2 [1 _flﬁ:r +¢=12"'||

‘rﬂ"{{E = @}}T Sin{{ 1145 145}[12;1' +(1 +351}t}}+ lﬁnsmh[t}}d't
2

145 145

Open code

e sinhixisthe hyperbolic sine function

sqrt(-0.01989436788648691697111 +2.59120647414691712891593)

Input interpretation:

\lr -0.01989436788648691697111 + 2.59120647414691712891593

Open code
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Enlarge Data Customize A Interactive
Result:
More digits

1.60353113666695920879830...

This result is a golden number very near to the electric charge of positron

EQUATION (D.44)
! 1 / r I’ ! ]' 1 1
Db, Y, ") = =T (b6, V") =TV ¥) = - | — 5y — — s | - (D.44)

1/(-8pi) * (((((1/(cosh(12Pi)) - 1/(cosh(18Pi)))

Input:

1 [ 1 1 ]
Brlcoshil2m cosh(l8m)

Open code

e coshix)is the hyperbolic cosine function

Enlarge Data Customize A Interactive
Exact result:

sechi12 m) - sech({18 m
8

° sechixi is the hyperbolic secant function
Decimal approximation:
More digits

-3.375000853905845344662358063014664842239725435913511... » 10718

Open code

Continued fraction:

Linear form
1
296296 221 330 644 341 + L
-2+ 1
-2+ T
-68+ 1
-3+ T
-3+ 1
-1+ I
-1+
1
-5+
e
Series representations:
More
T | .
cosh{12m)  coshil18m) i B0-1(1+2k)
B (577 +4k +4k?) (1297 + 4k + 4k} x*

k=0
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Open code

Enlarge Data Customize A Interactive
! 2 ! (-18~36-i)k)m Blm+z k)
cosh{12m)  cosh{187) _ i = {_1+f }
B - 4
k=0
Open code
- o i(Li 20— Li (i ™)) (12 k_18 k
cosh{12m)  cosh{18m) _Z pllp(—ret)—Liy e }}{[ Rl }T_ZD}}
8r B 8rk!
k=0
|
for -
Open code

° n! is the factorial function
e Lipixiisthe polylogarithm function
e Fizthe setofintegers
(] More information
Integral representation:
1 1 i ;
cosh{12 7} _ccushnilﬂrr] j“” [_1+t121}t2‘“

Ba o 4fr2{1+t2]-

Open code

-0.48 * 1/(-8pi) * ((((1/(cosh(12Pi)) - 1/(cosh(18Pi)))

Input:

048 (-5 ) o )
' Bx/lcoshil2m  cosh(l8m

Open code

e coshix)is the hyperbolic cosine function

Enlarge Data Customize A Interactive
Result:
More digits

1.62000... x 10718

This result is a sub-multiple of a golden number

Series representations:

More
k_2k k_2k
1 1 g |5 144" =" e 3240
~0.48 3 0.0 [E %
cosh{12 m) c-:-sh-:lSn:l}_ o 2k =l {2k
k=0 (2k]! k=0 [2k])!
Open code
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Enlarge Data Customize A Interactive

-0 { 1 _ 1 }
) coshil2m)  coshil8m)

-8 a
0.06 [EE‘J:D Iop 112y T (my (-2 +ﬁk}—Ef=Df2k[18}T2k[?r}[—2 +ﬂk}]l

(3 L2k(12) Topim) (-2 +8)) 7 L (18) Ty (m) (-2 + )

Open code
{ ;_rr:ll+2k ||[13 _;_rr]1+2k
1 1 0.06 | isia A [ i T
—D.48{ = } [Eki' {142k} ~Zio {142k}
cosh{12x)  cosh{18m) : J
-8 - > {lzn__1+2k Z {lsn_;n]ltzk
E ke =0 {142 k) k=0 [1+2 k)
Open code
. n! iz the factorial function
e Iniziisthe modified Bessel function of the first kind
e Inixiisthe Chebyshev polynomial of the first kind
o g iS the Kronecker delta function
° More information
Integral representations:
0 48{ Lo e L0 } 0. Dﬁ[ A Tsinhity dt - [ "sinhit) dt
: coshil2m)  coshil8m) o 2 2
—8r 127, 18w, ;
x| [z Tsinhitydt | [ "sinhit) dt
2 2
Open code
Enlarge Data Customize A Interactive
—0. { 1 _ 1 }
coshil2m)  coshil8m)
-8 -
FI: 36 72 :Il.l'5+5 rl:-SI at :Il.l'5+5
I:Ilzl JIM*‘]{f JIN*‘}-f(i.ﬁ
=i a4y v 5 =i a4y W 5
— f..| " ]
(26 72 545 ; l:_El a2 /s4s
ooty £ 0 oady e N
[ i pa+y 1.-'? J'S][ i pa+y ,j? ds Vr?

Open code

e sinhixisthe hyperbolic sine function

-0.0198943676 * 1/(-8pi) * ((((1/(cosh(12Pi)) - 1/(cosh(18Pi)))
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Input interpretation:

1 1 1
-0.0198943676 (——]( - J
26 8r/lcosh(l2x) coshil8m

Open code

e coshix)is the hyperbolic cosine function

Enlarge Data Customize A Interactive

Result:
More digits

6.71435076... = 1072°

Series representations:

More
aak 2k k 2k
1 - 0. 0024858[ Wt g 324°m ]
_{ccis'h-:l.?n:l cnsh-:lEn:l}[ 1)0.0198944 _ Ek:ﬂ (2&) Ek:ﬂ (2k)
8n - oo qaak 2k 324k 52K
”[Zk:ﬂ (k) ]Z.E:ﬂ (k)
Open code
Enlarge Data Customize A Interactive
1
_{c05h112n:| cnsh-:lSn }[ l}D 158941 _
8 a
0.0024868 (5, [25(12) To(m) (-2 + 8) - B Ik (18) Top(m) (-2 + )
(D 2k(12) Tyt (-2 +60) D Lok (18) Tap(m) (-2 +8)
Open code
1
_{cn:shilznll cn:sh-:lS:r }[ l}D 138931 _
8 -
I:rl|1+2k f_:r-|1+2k
0.0024868 |5 {12_::_ o (85T
(142 k)t 0 12k
o = {12n_‘”'|1+2k {IEJT—”T:II-FEJ(
Fa Zk:ﬂ (142 k)! Zk—ﬂ (1+2k)
Open code
° n! is the factorial function

e Iniziisthe modified Bessel function of the first kind
e Inixiisthe Chebyshev polynomial of the first kind
fn ng 1S the Kronecker delta function

° More information

Integral representations:
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cosh{12m) u:n:rsh-'lﬂ )l
B ; : . :
T []'Llﬂz g mnh[t}dt] ¥ Tsinhit) 4t

2 2

[ 1 }[ 1]' I:I Glgsg_q_q_ |:| 0024858 [J%‘r’z Sll‘lh[fhff = f_?”snlh[fh“‘

o

F4

Open code

Note that the value 24868, in the integral, is a multiple very near to the rest mass of
charmed Xi baryon 2470.88

Enlarge Data Customize A Interactive
(—— - )(~1)0.0198944
_ cosh{12 ) u:n:rsh-:ls m) _
B B
i o J+]‘:361 |s+5 o J+r‘811 |s+s
0.00497359 i | [%" ————ds - [{%7 ———ds
- 3G ) 548 Blm<)is4s L
[;: =_.“][J= _;]q
=i a4y Vs i o4y Vs
Open code

. sinhix) is the hyperbolic sine function

Pi*colog((((((((( -0.0198943676 * 1/(-8pi) * (((((1/(cosh(12Pi)) -
1/(cosh(18P1))))))))))))

1 1 1
_log|-0.0198943676 [- — _ ]
}T[ ng[ <R [ EnJ[cash[lzm cosh[lS;ﬂD

Open code
e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits

138.69331942...

This result is very near to the mass of Pion meson " 139.57018(35) MeV/c?

More
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1 1
-0.0198044 [ms]-,.; 12 1) Z cosh({18 n:l}
xi-1ylog g -
-8

1 1

0.0024868 —_— —
coo  1aakn2 oo 224K g
k=0 3y “k=0 ya k)

- log|

Fi 8

Open code

Enlarge Data Customize A Interactive

~0.0198944 (—— - ——|

coshi12r) coshil8m)

xi-1)log 5 -
—&ar

1 1
cosh{12m) cosh{18m)'
m

0.0024868 |

arg[—x -
z

-2ix

= - log(x) +

cosh{12 1) cosh(1B 1)
m

0.0024868 | —-1 L ]]k

ik

(—1y x* [—x -

for x ]

i
k=

Open code

—

1 1
-0.0 198944 {cnsh-:lz 7l = cnsh-:lﬂrril}

mi-1)log =

i

0.0024868

-rlog

Integral representations:

1 1
-0.0198944(—1_ - 1) i s P T T
cosh{12m)  cosh{187) 1
mi-1)log =—}'I'j m —dt
-8 1 t

Open code

Note that 0.0198944 is a sub-multiple very near to the rest mass of strange D meson
1968.49
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Enlarge Data Customize A Interactive

~0.0198944 | —— - 1
989 [cu:-sh-:lzfr] CDE]'I':IS.IT:I}
ri-1ylog 5 -
—or
[
0.0024868 : = -
J'Ef Tainhir) dt J'.lLf Tainhir) dt
2 2
-rlog
T
Open code
~0.0198944 | —— - —2
989 [-:Dsh-:lz:r] u:nsh-:lﬂn:l}
mi-1)log 5 -
-8
D.DDE4868[ ! + — ]
1412w JD sinh{12 mr)dt -1-18nm llj sinh{18 m)dt
- log|
T
Open code
~0.0198944 ( —— - 1
989 [ccush-:IZ:r] n:u:-sh-:lﬂ:r:l}
ri-1ylog 5 -
-8
000497350 _ 0.00497359
_‘..N_'_}_ !II:EIS- a2 :II."S+S e _J..N r: rl:SI .ITE:II."S +5 e
_J—uw+y e J—JN+]’ iFr
-rlog N for 0
m

1072*In[(((((((((-0.0198943676))) / (((((((1/(-8p1) * (((((1/(cosh(12P1)) -
1/(cosh(18P1))))))))]

Input interpretation:

0.0198943676

10° log] -

oo ey
8m “coshilZry  coshilgnm)
Open code

e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm
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Enlarge Data Customize A Interactive
Result:
° More digits

3631.2817474 .

This result is very near to the rest mass of double charmed Xi 3621.40+0.78

Series representations:

° More
0.0198944
107 log| - = ; =
_oosh{127) cosh(187)
8
ik
[—1}"‘ [_ i 10.159155,11
0.159155 N cosh(12 1) coshil8 1)
100 log|~1+ —————— ]-maz .
cosh{12m)  cosh{18m) k=1
Open code
Enlarge Data Customize A Interactive
0.0198944 0.159155
10° log| - - ; = 100 log n i n
_ ooshi12m) cosh(1B ) Y] T FE——
8 k=0 (2 k) Zk:ﬂ 12 k)
Open code
arg|—x + 10.159155,11 ]
0.0198944 )
10? log|-—— —— [=200ix e e B
_ 2m
i cosh{12m) cosh{18m)
8m
k
[—l}k xk [—x A 10.15';‘155111 J
[l =
100 logix) - 100 Z coshi12 ) coshil &) for x < 0
k
k=1
Open code

° n! is the factorial function
o AIZ(zlisthe complex argument

° |x] iz the floor function

o More information

Integral representations:

° More
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— Q1591550

=
107 log| - D.1D19894¢I — 100 | =shilzm) cshilgm l..“
_osh(127) oosh(187) : £
8
Open code
Enlarge Data Customize A Interactive
0.0198944 0.159155
107 log| - . ; = 100log - il -
_ cosh{127) cosh(18 ) (T Tinhede (18 Tsinhic)de
B el )
Open code
0.0198944 0.159155
10° log|- 1 | = 100 log : e 1
_ ooshi127) coshi181) 14127 Ellsinh-:lznr]dr % i Elsinhus,ﬂmr
Bm
Open code

° sinhix) is the hyperbolic sine function

((((((((C-0.0198943676))) / ((((((((1/(-8p1) * (((((1/(cosh(12P1)) - 1/(cosh(18P1))))))))

Input interpretation:

0.0198943676

Ll(—l___1]
B ‘cosh{12m) cosh{18 m)
Open code

e coshix)isthe hyperbolic cosine function

Enlarge Data Customize A Interactive
Result:
More digits

5.89462595... x 10%°

Series representations:

More
k) +kg gk +2kg 2k +2 kg
0.159155x 3P 5 2 : u

0.0198944 1 2 {2hq)t{zka)

B L i o - o 144822k e 324k 2K
_ooshil2m) ooshil 8 ) Lk.ﬂ (2 k) Zlk_lj 2k)
B

Open code
Enlarge Data Customize A Interactive
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0.0198944

1 1
E coshi12 ) coshil 8 1)

8
0.159155 7 (lo(12m) + 2 5, Lo (12 m) {Io(18 m) + 2 5, L (18 m)
Io(12m-To(18m+2 3" [p(12m -2 [i(18m)

Open code
0.159155ix 7 . 5% (127-EX)1+2H0 {lgﬂ_rz_n]nzkz
. i ] 3
0.0198944 o1 =0 kg0 [1ezk; {192 kg)
_ ; ¢ : o iml+2k PR
T yo (BT g [2eg]
Enm k=0 .'1+2,;;'|| k=0 Tz k)
Open code

e n!isthe factorial function
e Iniziisthe modified Bessel function of the first kind

° More information

Integral representations:

0.0198944
- 1 1 7
_oosh(12m) coshil 8m)
B
11 1 ) 1
J J smh(— mli—(—24+15) tl}J smh[— m{i—{-36 +z}tz}]dt2 dty
o o 2 2
Open code
Enlarge Data Customize A Interactive
| 6112].1'5+5 I'Elnz:l.l'5+s
0.0795775 | [1 E—— as || [\ ——as |V
0.0198944 . Vs AR Vs
B 1 - L T . (3672 545 . 181 7= )/s4s
_oosh{12m) coshil8m) F J'JM+}' e o ds _Jnm+]r £ ! ds
8 =i sa+y Vs =i sa+y Vs
|'..| ¥ = (]
Open code

° sinhix) is the hyperbolic sine function
o More information

/(1075 * 1.0814135%2 * Pi) ((((((((((((( -0.0198943676))) /  ((((((1/(-8pi) *
(((((1/(cosh(12Pi)) - 1/(cosh(18Pi)))))))))

Input interpretation:

32



1 0.0198943676

10'% . 1.0814135% » _L{ LS | }
8m \cosh{12m) cosh{18 m)

Open code

Enlarge Data Customize A Interactive

Result:
More digits

1.6044375...
1.6044375...

Series representations:

More
0.0198944

1 15 2
10 1.08141
{D:Eh-:l'?'n:l D:EhilSn:lll !

8m

42ky+ky  gky+2ky 2Ky 42Ky

~16 o
1.36093 x10 ZE1 -0 2ky=0 (2ky )t (2ka)!

Zm 1445 n 2K Z 324 n2K
k=0 (2k)! k=0 (2k)!

Open code

Enlarge Data Customize A Interactive

0. 0198944

J(1015 1081417 x

1
{EA:Eh':]. 2m) c\:\shﬂlSnJ

coshix) is the hyperbolic cosine function

1.36093 x 10-15 [In{lz m+2 50 Lp(12m) (lo(18 m) +2 £ I (18 m)

I(12m-To(18m+2 )" Lp(12m-2 )" L (18

Open code

0. 019894—4

J(1015 1081412 n;|

1
{msh-:l'?'n:l a:sh#lﬂ:r:l
8nm

(12m-E2 42K (1,

f_;rl|1+2k2
LR,

-16 o o
1.36093x 107 Zky 0 Zky =0 (142 kq Jt{142k3 )

142k
1217-”r B (8-

|'1+2k'|' Zk—l:l

”r-|1+2k

l\}{l
k=0

(142 k)

Open code
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e Iniziisthe modified Bessel function of the first kind

o More information

Integral representations:

0.0198944

- 1 1 {1015 2.y
':ms.h-:lzm ms.husm]'m LN ]

8m
1 1 1 1
J [ sinh(— mii—(-24 +1}t1}J Sinh[— mii—(-36 +1}t2}].r!t2 dtq
o o 2 2

Open code

Enlarge Data Customize A Interactive
0.0198944
- 1 1 y0l5 3.y
e R e Lo
Bn
o [ !.1:36 a2 :II."s +5 B FI:SI P :II.'IS +5 ._
6.80466 %10 e T ey e ds |V
=I &4y V5 =I &a+y W5
= r"i ]
. |36 xl |/545 B 181 n2 |/54s
[y I.-.h.l+jr !Td.i— I.w+:r !TJ.S
=1 a4y “"IS = a4y "ul'j

Open code

e sinhixiisthe hyperbolic sine function

o More information

sqrt((((3631.2817474/138.69331942*1/10))))

Input interpretation:

I
| 3631.2817474 1

\ 138.69331942 10

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.6180882422...

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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EQUATION (D.43)

i i 1 1 1
F ey |
T V) = 167 (LZU!:-i]_l bt b + ], Bt b g bbb - h_n_hf—h”) : (D.43)

Cus LOs cosh 7=

1/(16*pi) * ((((1/(cosh(6Pi)) + 1/(cosh(-16Pi)) - 1/(cosh(72Pi)) - 1/(cosh(0)))))

Input:
1 ( 1 1 1 1 ]
+ L —
16 Lcoshi6ém coshi-16m  coshi(72m  coshi(l)
Open code
e coshix)isthe hyperbolic cosine function
Enlarge Data Customize A Interactive

Exact result:

-1 +sechib r) +sechilb x) - sechi72 m

16
° s=chix) is the hyperbolic secant function
Decimal approximation:
More digits
-0.01989436762736627124301331058083802827363527641308617857...
Open code
Continued fraction:
Linear form
1
50+ o
-3+ 1
-1+
-3 1
2 1
-3+
-2 1
N 1
-21+
_4 1
N 1
-5+
ELp 1
i 1
-3+
-3 1
N 1
-36+ i
-7b6+ 1
944
Series representations:
More
1 n 1 20 1 i 1
coshiGr)  cosh{-167)  coshi7Z2a)  coshi0) _
16 . B .
1 o [_1}k f—?EI:JT+2k.IT|I [_ T 05611:r+2kn:| +f66|:n+2k:r||}
-—+
16 Z‘ 8
k=0
Open code
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Enlarge Data Customize A Interactive
1 1 1 1

+
coshifr)  cosh(-1671)  coshi72x)  coshid)

16 a
1 & -1F(1+2k) (24113665 + 165896k + 165912k? + 32k + 16 k¥)

T ok
167 ?T‘D 4(145 +4k +4k*)(1025 + 4k +4k*) (20737 + 4k + 4 k) n*

Open code
Note that the value 1025 in the above series, is very near to the rest mass of Phi
meson 1019.445

1 1 1 1
cosh{Gm) T cosh{-167) coshi{72x)  coshi0) _
167 B
1 & i(Lig(-ie®)~Lig(ie®0) (67— 20) +(16 7 - 50 — (727 - 50)")
= +
167 16xk!
k=0
1
for - -
Open code

° n! is the factorial function
e Lipixiisthe polylogarithm function

e Fizthe setofintegers

o More information

Integral representation:

1 1 1 1
+ = - . 12§ 324 144§
coshiGr)  coshi-167)  coshi72r)  coshi0) 1 J“"‘t Pat?el —t : dt
= - -
16 lér Jo 8% (1+t2)
Open code

(-21%4) * 1/(16*pi) * (((((1/(cosh(6Pi)) + 1/(cosh(-16Pi)) - 1/(cosh(72Pi)) -
1/(cosh(0)))))

Input:
91,4 1 ( 1 1 1 1 J
{— ) + = =
167 \coshibm cosh(-16m coshi72m  cosh(0)
Open code
e coshixis the hyperbolic cosine function
Enlarge Data Customize A Interactive

Exact result:

21 (-1 +sech(b x) + sech(16 m} — sech(72 )
4

. sechixi is the hyperbolic secant function
Decimal approximation:
More digits

1.671126880698766784488718088790469974985363218699239000470...
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This result 1.6711268

Continued fraction:

... is very near to the Proton mass 1.672%10™’

Linear form
. 1
+ : 1
+
9 1
N 1
24+
1 1
L 1
1+
9 1
g 1
1+
2 1
& 1
3+
1 1
= 1
3+
6 1
N 1
B8+
3 1
o 1
2+ T
10+ 1
2+
1 1
i 1
3+
1 1
S
3+—
Series representations:
More
(——+ —1— - —— - —_}-21)4
coshiGéry  coshi-167)  cosh(72m)  coshid) _
16 B
21 @ 21 (- l}k E—?El:n+2krr:l [_ 1. ‘FSEII:.I'I'+2JC.-'I':I ft ‘FISISI:JT+2k:r:I}
4 2
4 i 2m
Open code
Enlarge Data Customize A Interactive
[+ —— - ——— - — | (-21)4
cosh{Gr)  cosh{-16m) cosh{72m)  cosh{d) _
16 B
21 i 21 (-1 (1+2k) (24113665 + 165896 k + 165912k + 32 k* + 16 k?)
e 3 E
s v (145 + 4k + 4 k) (1025 + 4k +4k*) (20737 + 4 k + 4 k*) n*
Open code

Note that the value 1025 is very near to the rest mass of Phi meson 1019.445
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[+ —— - ——— - —|(-21)4
coshiGény  coshi-16a) coshi{72a)  coshid)

167
91 @ 21i(Lig(-ie™)-Li_1(ie®)) [[L’flfr—i.’.:.]l‘Ic +(167 -z —[?E.FT—ZD}k}
g i
4 drk!
k=0
1
fiol
Open code_ .
° n! is the factorial function
e Lipixiisthe polylogarithm function
o Fisthe setofintegers
o More information
Integral representation:
[+ —— - —— - — | (-21)4
coshifr)  cosh(-16r) coshi72m)  cosh{d) _
16r -
21 j‘w?l[—l—tzn’+t132‘}t12‘
— + - dt
4r Jo 27 (1+7)
EQUATION (D.20)
g sl 1. btd’
I O | L cosh p) + cosh 2 [Ty ONY
10, 0,0 ] = 10§ — — = 10§ b7 b (LF.ou)
Ly — Iy cosh % 4 cosh 5=

In ((cosh (18P1) + cosh (18P1))/((cosh (18P1) + cosh (-6P1))
e cosh(18 m) + cosh(l8m
Gg(cnsh[lﬁ )+ coshi—-6 ;r}]

Open code

e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

2 cosh(18 m
lcng[ J
cosh(b ) + cosh(18 m}

Decimal approximation:
More digits

0.693147180559945267005720291297400228532688214853679407886...

Continued fraction:
Linear form
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Series representations:
More

lo g(

Open code

coshil8 ) + coshilB m

)

coshil8 m) + coshi-6m

Enlarge Data Customize A

of

Open code

cosh(18 7y + coshilB m)
coshil8 m) + coshi-6m

)

coshi18 m + cosh(l8 m

lo g(

cosh(18 m + coshi(-6m)

Integral representations:
More

o
g[cosh[lﬂ )+ coshi-6m)

Open code

coshil8 m + cosh(l8 m

E

Enlarge Data Customize A

]:1

10+

(-2 sech(12 m)* sinh®*(6 m)
k

>

k

—

Interactive
{1_ 2cosh{18 1)
cosh{Gri+coshi18 1)

}k

[~z

k
k=1
2k
2 ) {18 m)
Zk=o [2k)!
o & (1108 |n2k
ZW 36| 140% |2
k=0 {2k

*Fomech(12 ) 1
j —dt
1 r

Interactive
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[ccsh[lﬂ m)+cosh(18 }T}J 1 1+ lﬁﬂjslsinh[lﬁrrndt
g = 10§ : . .
coshil8 m) + cosh(-6m) 1+ jj13 misinh(brty+3sinh(18 wtydt

Open code

T !":81 P |fs+s
cosh(18 m) + cosh(18 m 2 -ty y5 2k
ag[ ]: log = = fon 0
cosh(18 m) + coshi-6 ) lII:'e'u‘:r":ll.l's+s +III:TE.IT":II."£]
'J'.-uxfl+]r ds
=i oa+y Vs

12/5 In ((cosh (18P1) + cosh (18P1))/((cosh (18P1) + cosh (-6P1))
lrﬁt coshil8 m) + cosh(l8m
5 Dg[cnsh[lﬁ ;r}+cnsh[—5rr}]

Open code

e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

12 [ 2 cosh(1l8 m J
5 & coshib m) + coshilBm

Decimal approximation:
More digits

1.663553233343868640813728699113760548478451715648830578927...

Open code

1.6635532...

This result is a golden number

Continued fraction:
Linear form
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1+
1+ 1
1 1
N 1
1+ T
35+ 1
47+ 1
1+ I
1+ I
1+ 1
25+ T
1+ 1
1+ 1
12+ I
1+ i
11+ 1
2+ T
1+ 1
3+ T
2+ 1
1+ I
T+=
Series representations:
More
1 1 (cosh[lﬂ ) +coshil8 }T}J 12 i (-2 sech(12 m)* sinh?*(6 m)
e B
5 5 cosh(18 m + cosh(-6m) B k
Open code
Enlarge Data Customize A Interactive
2cosh{18 m) k
1 1 [cnsh[lﬁ m) +cosh(l8 ;r}J 12 =, {1 B -:.:ushtrsnmnshusn:}
iy 2 ST, i
5 3 cosh(18 ) + coshi-6 m) 5 el k
Open code
E'.f (eafk
l1 (CDSh[lSﬂ'}+CDSh[18}T}]12 121 =0 (2k)
- lo = — log
5 5 coshil8 m) + coshi-6m 5 36K (140K n 2k

Zk_ﬂ 12&)

Open code

Integral representations:
More

1 cosh(18 m) + cosh(l8 m) 12 p2-sech(12m ]
lag( ]12 = — j —dt
cosh(18 7y + coshi-6 m) 5 .4

5 t
Open code
Enlarge Data Customize A Interactive
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11 [cush[lﬁnhcush[lﬁn}JlE 12 [ 1+18fr£151nh[18ﬂf}d’f

5 8 coshi18 m) + cosh(-6 m) 5 1+LIB;r[sinh[f:}rtHBSinh[IE;TH}Jt
Open code
. 121 a2 J/s+s
1, (coshd8x) +cosh(18m 12, T . =
5 cjg(cnsh[lﬁ ;r}+cash[—5n}}12 T 5 °8 rq'.:'nzjujns 1+P¢?zn9;|l.-'s]
fich — ds
= a4y v

(34)™(1/4) In ((cosh (18P1) + cosh (18P1))/((cosh (18P1) + cosh (-6P1))

Input:

cosh(18 coshi18m
1,'4 34 lag[ s % ]

coshil8 ) + coshi-6m

Open code

e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

2 cosh(18
ﬁlcg[ coshil8 m) ]

cosh(6 )+ coshi(l8 m

Decimal approximation:
More digits

1.673767720373007052152660181968840647642724219424203054245. .

Open code

1.6737677...

This result is very near to the Neutron mass

Continued fraction:
Linear form
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1+

1+

2+ 1

15+ 1

1
3+
5+ 1

2+ 1

1+ 1

1
B+
1+ 1
3+

1+ 1

Series representations:

More
coshil8 cosh(18 @ ~2sech(12 o sinh?*(6 m
v 34 lug( i }T}]: —@Z il =
coshi18 m) + coshi-6m i k
Open code
Enlarge Data Customize A Interactive
[ _ 2cosh{18 m) }k
4 cosh(18 m) + cosh(18 m 4 = coshif r)+coshi18 1)
34 lcg( ]: -4 34
cosh(18 7y + coshi-6 m) g k
Open code

2k
) o {1Bm)
Lk=o 2k}
o 36°[140K)p2K
D

hil8 hilg
ﬁ lng[ms ) H}] - ﬁ log

coshil8 m) + coshi-6 m)

Integral representations:
More

cosh(18 7} + coshi{18 m 4 “2-sechi12m) 1
341::[ ]=J34J = dt
& cosh(18 m) + cosh(-6m) 1 t

4

Open code

Enlarge Data Customize A Interactive
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4

coshil8 m) + cosh(18 m ]
cosh(18 m) + cosh(-6m/

3 1+18r ['sinh(18x ) dt
Y 34 log - : :
1+ J'D13rr (sinh(6xt)+ 3 sinh(18 x ty 4t

34 lo g[

Open code

4

cosh(18 m) + coshi(lB ;ﬂ-]

34 lo [
= coshi18 my + coshi-6m)

i l.':SI nl |f5+s
2 fToa+y € ' II.S

ﬁ log L for 0

forn2)s4s (72 n2 :I."S]
€ ' +e :

i ooy
=i ca+y " ds

1/4 In ((cosh (36P1) + cosh (30P1))/((cosh (36P1) + cosh (-6P1))

Input:

1 (cnsh[BE )+ coshi30 ;ﬂ'J
- lo
4 & coshi36 m + coshi(-6m)

Open code

e coshix)isthe hyperbolic cosine function
e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive

Decimal approximation:
° More digits

1.6281030287185362262997141494226817444710905375499354... x 107

Open code

1.62810302...

This result is a sub-multiple of a golden number

Continued fraction:

° Linear form
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614211743 +

1+

1+

2+

1+

1+

Series representations:

1

cosh (36 m) + cosh(30 m)

More
Dg(

Open code

4

Enlarge Data Customize A

1

cosh(36 m + cosh(30 m)

coshi36 m) + coshi-6m

lo g(

Open code

4

1

coshi36 m + cosh(-6m)

cosh(36 1 + cosh(30 m)

lo g(

4

Integral representations:

More

1 cosh(36 m + cosh(30m
4 Dg(cash[Bﬁ m) +coshi-6m
Open code

Enlarge Data Customize A
1 (cnsh[Bﬁ m +coshi30m
og

coshi36 m) + coshi-6m

4

cosh(36 7)+ coshi-6 m)

a

)=

3+

1+

=

04+

k

|
L
]4°g

>

1+

2+

1+

8+

1+

ppe 1«
44—

coshifmi-coshi30 1) %
cosh{Gm J+cnsh1 36T

{

1

Interactive
w  (30rP*yzenk
1 Ek—':' [2&)
]: = 10
4 3I5k|:1+3l5k:|n"k
Zk:ﬂ I'Zkl'

{{30_%]n]1 +2 k*’{{gﬁ'_% ]n]l +2 k

[142k)!

w ([6-E)a) 2 Y (a6-E)a) 12"
Zk:l.'.l (142 k]! ]

o
he =1

cosh(30 7 i+cosh({36 m)

j coshi6 mi+oosh({36 7) e

Interactive

1

4

4

1+ ‘EIS r(5sinhi30xt)+ 6 sinhi36 rt) dt
1.4 EB misinhibx t)+ 6 sinh(36 7 t)) dt
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Open code

(22572 545 joo 2/
e i +e -

1 cosh(36m + cosh(30 m) 1 —JJ:J;L Vs a
= Dg[ J: - log
4 cosh(36 7} + coshi-6m) 4 » r.:l_;.nz:,:.-SH,:EMHE:I:,-S]
fig

EQUATION (4.57)

1 jz—4 1 4—
'y{;r.:] = — pg(;‘.f_'.) = — -

s T 2 T

From the right equation, we obtain:

1/Q2*Pi) * ((sqrt((4-5)/5))

Input:

1 4
2 5

Open code

Enlarge Data Customize A Interactive
Result:

I

245
Decimal approximation:
More digits

0.071176254341717705847676267640380306503555502384991639539...

Open code

Property:
I

25 r

Open code

is a transcendental number

Polar coordinates:
Exact form

r=0.0711763 iil-ii!.l'-, =90 (angle

Open code

Continued fraction:
Linear form
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14+ 1 T
206+ I
-7 i+ T
-3+ I
3i+ 1
-3+ T
-42 i+ I
4 i+
4 1
I+ 1
Ji+ 1
28+ T
21 i+ I
2 i+ I
-Ji+=
[using the Hurwitz expansion)
Series representations:
° More
L
4-5 _B g [ 6
JF N %o (-5) [;]
2 - 2
Open code
Enlarge Data Customize A Interactive
5 1
A=y _6 yw (s (-3
5 5 k=0 k!
2r 2
Open code
4.5 -1 (-1) (-Lzg ) 2g*
Vs Ve B, —57
- : for not ((zopeR and —se = 2z = 0))
2 2 :
Open code
. ? is the binomial coefficient
O m )

° n! is the factorial function
e laigisthe Pochhammer symbaol (rising factorial)

e K isthe setofreal numbers
[ ]

sqrt((((((In(1/((1/(2*P1) * ((sqrt(-(4-5)/5))))))

Input:
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Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

J1og(2v/5 4

Decimal approximation:
More digits

1.6256063553721717874689679408099961127749395041128459716253...

Open code

1.6256063...

This result is a golden number

Continued fraction:

Linear form
i 1
+
1+ 1
1 1
i 1
1+
2 1
e 1
25+
9 1
= 1
1+
1 1
i 1
5+
1 1
:? 1
3+
3 1
N 1
1+
1 1
s 1
3+ T
1+ 1
2+ I
1+ 1
1+ T
5+ I
6+L
Series representations: o
More
)
1 1 - 1+245 X _lZEEEJL_
og| = ng[— + II'] - Z P
f—lq4—53 k=1
\ s i
am
Open code
Enlarge Data Customize A Interactive
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1 arg(2V5 r-x) S Byl ‘-"?;r—x}k g
log = im - | + logix) - z
M1 2 o k
11 1III| 2 ea) -
2nm
forx <0
Open code
1 1
o |'L— =
1‘1 "I.II "o (45
2n
arg(2 V5 r—z0) 1 = [—1}“{2 V"E;T—zn}kzak
logizg) + : [lcg(—JHng[zU}]—Z
2 -ty k
k=1
Open code
o A1Zziisthe complex argument
° |x] i= the floor function
)
Integral representations:
1 2yanl
log - j —dt
[ 1 £
11 1III| ¢ (4-5)
2nm
Open code
Enlarge Data Customize A Interactive

= —5
J _j [iooy {-142¥'5 x)™ ri=s)® r(14s) e
1 =1 w4y [M1-s)
log = for -1 0
J -]5“<4-5: Var
1“1 2m
Open code

I'ixis the gamma function
[ ]
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EQUATION (5.4-5.5)

1 2 1 52

25 | = :E 3 i . -
ZJT(-HJ = Wﬁ' ! ZJT'-.J"L.' h) — 2 TIL:IF. 17
(2 = 1 2

Zm(8) =) —5€” Zsm(B,b) = —=c .

e V2nh
(((exp(Pi1"2/2)))/(((sqrt(4P1))*2(1.5)

Input: .
Exp["? }
Var « 213

Open code

Enlarge Data Customize A Interactive
Result:
More digits

13.8678...

Series representations:
More
2

Exp{"?} 0.353553 Exp[’g}
Var 21

V-l+4n Z:;:l[—l+4fr}'k[

|

-l X I S

Open code

Enlarge Data Customize A Interactive
.lTE .|TE
Exp{?} ) 0.353553 Exp[?}
Var 25 o (U lam(-L)
g ok
L Zk:ﬂ k!
Open code
2 2
exp(Z) 0.353553 exp( ™)
215 = ; 2 for not ((zp€R and —e < zg = 0))
vdgo 2t \'"z_zm 1—1]k|:_—5]k<4n—z|3]kzn'k
O Lik=o k!
Open code

1

O m/

(5.4)

(5.5)

mn
lis the binomial coefficient

n! is the factorial function

e laipisthe Pochhammer symbal (rising factorial)
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e K isthe setofreal numbers
[ ]

(((exp(Pi"2/2)))*(((sqrt(2/(2P1)))

Input:

Al

Open code

Enlarge Data Customize A Interactive
Exact result:

a2
=

Vi

Decimal approximation:
More digits

78.448090841704047665484809317441279878301728348734299323174 .

Open code
Continued fraction:

Linear form
78 =
+ 5 1
¥+
4+ :
1
3+ 1
B+ 1
2+ 1
4+ 1
26+ T
1+ I
T+ T
1+ 1
1+ 1
1+ 1
1+ T
1+ 1
2+ I
2+ 1
1+ I
3+ 1
1+
1+ 1
1
S+—
Series representations:
More
1k 1
2\ [2 Ay CU L )
CXPp| — — = BXPp| —
oz Was =) 2
k=0
Open code
Enlarge Data Customize A Interactive
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2y {2 o o A 4 e I—t—zl:,kz‘k
ol T el o

ror

Open code

EXP[E

2}

1ot [[ZopeR and -

o exp[”; ) Zlg Ress [—1 + i}‘s r[_

El—s}r[s}

2r 2y

(((e”(-(36P1)"2/8)))/(((sqrt(4P1))))

Input:

f—HSBEnF

Var

Open code

Enlarge Data Customize A Interactive

Exact result:
2
2 -162 1=

2y

Decimal approximation:

More digits

1.167908486691370029004855757175636894911365394983707... x 10755

Open code

Continued fraction:

Linear form

/

lf

[8552314595?D156351599DD16?953535646D54899242542498G353533D21

602935948720 186 179886 983 179596 162583 006 641 376 359610 206 183 -
161720965548203612 178 830435604 143429 300207401077243739617
125689761659208586467 923228078503 858 409 205259433 239585 802
019784128151721053541528754193207351407911 117456868278 485 -
780441609040416609043 979683096517922414217170608573143614 -
164606 107850482961557 828672 047 880 395 404049 200236669535 163 -
588514582301563464596 348800969 939604 623 939267045480537078
773740118004 730164519 807288071041 104482644593 766972462 114
038035467826458 180 197 434570 625 860560 254 445 365329054877 033
172518882668 383864454 710704424518 936404256 709470481 140 194 -
058457704529428 341654 033576 170451537 346210679 710058555550

1
5335?2494+-—J

Series representations:

More

. 2 s 2
f—l_-S-:EIS-n] e 162

N

Open code

Vol+dn Z:;D[—l+4rr}'k[

bl X
S
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for not ((zgeR and —ew < zg = 0))

Enlarge Data Customize A Interactive
. 2 2
‘,—1.-8<36n.1 ‘,-16217
Var A T <—1:"¢—1+4nr"{—%]k
~Ldn 245::0 k!
Open code
- LEE6m? (16277
Vo i—l]k{—%]kmn—zmkzak

Vo Do

k!

Open code

(((e"(-(36P1)"2/8)))/(((2sqrt(2P1))))

Input:
f-l,-'swusmz

2y 2nr

Open code

Enlarge Data Customize A Interactive

Exact result:

f—162 72

2¥2nrm

Decimal approximation:
More digits

]
lis the binomial coefficient
. m |
° n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)

e K isthe setofreal numbers
[ ]

8.258360107447864386085117512490880748484408075932061... x 10-%

Open code

Continued fraction:
Linear form

53



/

(121 089415 693818250 105387720357 508995592126 830 488 152339745

Open code

675051682082 100329528 768802123 777486 224714405 360716 731 496 -
185404798077 207 643 898 227206597830 135 098 085 825095555993 921 -
384334067131001081749401372166718219877161 3099336605834 438"
528838598763970216395498698469580077 326 699253311906761 678
275324208828423669263 060118243871544 7290825219907 354651 747
454508478513 862291948 008447422874473 342834 146326453348 459
546114920116636975582 442563051348 067 993628 383813284598 888 -
054 258 740484923006 357 124211820612 974 245231 064676 306 227552
435714462617958 840231 743914292442 069 166 340804409614 878 215
B66246061076297 108 636 326614227448 328 622397 245884502 803 344 -
858731238307728972861 045771627438 735289838678 048006370511

1
714252872932 + —

Series representations:

More

f—l_-'Sn:Eﬁ:r]E 1It=,-115-,:»_,13

2v2n

Open code

|

S 2 e T Ez’ﬂj[—uzm*[

bk =

Enlarge Data Customize A Interactive
; 2 2
F—hﬂt?ﬁn] P—lﬁzn
- 1
2N 2g R ) AL ] R
2V-T+2x )7 2%
k=0 k!
Open code
; 3 2
L1836 leen? o

2V2r Ziﬂ RESs:-%h; (-1+2m~° r{_% _ 5} Iis)

(8.258360107447864386085117512490880748484408075932061 x 10"-696) /

njy. 4 : oo
iz the binomial coefficient

o \m!

° n! is the factorial function
e laipisthe Pochhammer symbal (rising factorial)

° Iix iz the gamma function
Res fis a complex residue

° =20

(((e”(-(36P1)"2/8)))/(((sqrt(4P1))))

Input interpretation:
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8.258360010744786438008511751 2490880 7484844080 75932061
[=1]]
10

1181362
Vg

Open code

Enlarge Data Customize A Interactive
Result:

More digits

0.7071067811865475244008443621048490392848359376884740...

This result is equal to 1/\2

Series representations:
More

8.2583601074478643860851175124908807484844080759320610000
L1836 m)? 1,696 B
e
8.2583601074478643860851175124908807484844080759320610000 x 10™5°

2 el =
P W -1l+4nr >_‘ (~ls+dm™ [ 2 ]
k
k=0

Open code

Enlarge Data Customize A Interactive
8.2583601074478643860851175124008807484844080759320610000
18036 m? 1,696 -
Var
8.2583601074478643860851175124908807484844080759320610000 x 10~%°
o (-1 (-1+4n7(-2),

flﬁznz'\;'—1+4}1' >_‘ 1

k=0

Open code

8.2583601074478643860851175124908807484844080759320610000
~1/8(36 m? 1696 B
Var
8.2583601074478643860851175124908807484844080759320610000 x 10%%

o (-1 (-7), @4 -z0) 55"

2
{,152” ...l'zD Z‘ for not ([ZzpeR an | —oo <

k=0 K

Open code

njy. 4 : oo
iz the binomial coefficient
)
[ ]

° n! is the factorial function
e laipisthe Pochhammer symbal (rising factorial)

o K isthe setofreal numbers
[ ]
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0.7071067811865475244008443621048490392848359376884739

Continued fraction:
Linear form

1+

2+

2+

2+

2+ 1
2+

2+

2+

2+

2+
2+ 1
2+

2+

2+

2+ 1
2+

2+ 1

Possible closed forms:
More

L8 0 7071067811865475244008443621048490392848359376884740365
Enlarge Data Customize A Interactive

1 :
F = 0.7071067811865475244008443621048490392848359376884740205
2

1 (10902937

— o = m=0.70710678118654755197]
35 175686

e  b412)isthe Madelung constant by(2)

(((exp(Pi*2/2)))*(((sqrt(2/(2Pi)))* 1/(((13.8677958423170643797079370472118651
68790929396136096))))

Input interpretation:

e
exp| —
K 2
[ 2 1
2x 13.867795842317064379707937047211865168790929396136096
Open code
Enlarge Data Customize A Interactive
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Result:
More digits

5.6568542404023801952067548968387023142786875015077926..

Series representations:
More

(T | 5

13.8677958423170643797079370472118651687909293961360960000
0.0721095126702498107120724669603948417889520228720861643995

wf?)5 2T

2 . k!

Open code

Enlarge Data Customize A Interactive

exo(S) | 5

13.8677058423170643707070370472118651687900203061360960000 N
0.07210951267024908107120724660603048417RR0520228720861643005
@ [—1]",'c [— El }k [ - Zn}k Z,:._k

o2 1
e 3 |V 53—k
k=0 :

for not ((zgeR and —e= < zg = 0))

Open code

expg} #;7

13.8%??958423 170643797079370472118651687909293961360960000
- — 0.0360547563351249053560362334801974208944760114360430821997

exp[l: ] iResF_j [— 1+ E]_s F[—é - er[s}

ha

. n! iz the factorial function
e laigizthe Pochhammer symbol (rizing factorial)

e K isthe setofreal numbers

° r{x) is the gamma function
Res fis a complex residue

e I=in
L] More information
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(5.6568542494923801952067548968387923142786875015077926 /
0.7071067811865475244008443621048490392848359376884740)

5.6568542494923801952067548968387923142786875015077926
0.7071067811865475244008443621048490392848350376884740

Enlarge Data Customize A Interactive
More digits

8.000000000000000000000000000000000000000000000000000848528...

(0.7071067811865475244008443621048490392848359376884740/
5.6568542494923801952067548968387923142786875015077926)

0.7071067811865475244008443621048490392848359376884740
5.6568542404023801952067548968387023142786875015077926

Enlarge Data Customize A Interactive
More digits

0.12499999999999999999999959995999999999999999999999998674 1 ...

=M

(0.7071067811865475244008443621048490392848359376884740/5.656854249492
3801952067548968387923142786875015077926)"2

[D.?D?lDﬁ?El18554?5244DD844352 1048490392848359376884740 ]2
5.6568542494023801952067548968387923142786875015077926

Enlarge Data Customize A Interactive
More digits

0.015624999999999999999999009900999099999999999999099996685..
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x
64

Open code

EQUATION (5.9)

In (super) JT gravity, the path integrals on other topologies Z,; are given by a combination of
the Schwarizan trumpet path integral and the volumes of moduli space. There are two cases that
have to be treated individually. One of them is the “double trumpet.” for which the path integral
gives

Zo(B1, Ba) :CL bdb Z[5) 57(B1, b)Z {557 (B2, b)- (5.9)

(((((((72Pi * integrate [36Pi * (((e"(-(36Pi)"2/8)))/(((sqrt(4Pi)))) * (((e"(-
(36P1)"2/8))/(((sqrt(4P1))))]b))))))

Indefinite integral:
Approximate form
Step-by-step solution

35}T[{,-1,-'s<36n33 [{,—1,-'8-:36,1]2 b”
2
72 db = 3247324 1 b® 4 constant
Vvadr vénr
Open code
Enlarge Data Customize A Interactive

Plot:

(b from=1.2t01.2)

In (((((((72Pi * integrate [36Pi * (((e*(-(36Pi)*2/8)))/(((sqrt(4Pi)))) * (((e"(-
(36P1)"2/8)))/(((sqrt(4P1))))]b))))))

Input:

P-l_-'scaﬁmz f—l,-'s-:Bﬁ:nE
log|72n | 36nx — b ]d’b
Vo Voo
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

2
log(324 ¢32*™ 1 b?
Plots:
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|4

=
[+
o

(b from

Open code

(b from

Open code

Series expansion of the integral at b= 0:
(log(324 x b%) - 324 2%} + O(b%)

(generalized Puiseux series)

Open code

Enlarge Data Customize A riintext Interactive
Series expansion of the integral at b = oo:

2 1y
(2 log(h) - 324 1" +log(324 1)) + D([E ] ]
(generalized Puiseux series)

Open code

Indefinite integral:

gﬁn{e-l,.'mzanrz {P—le{Eﬁ 2 b]}
varvanr

log|72n

[assuming a complex-valued logarithm)

Open code

Now, from:

db|= 10g{324e“324”2 xb? + constant)

60
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10g[324c'324"2 IrbE]

we obtain:

log(324 * (36Pi)"2 e/\(-324 1°2) )

Input:
2
10g[[324[35n}2}c'324" ;r]

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Exact result:

2
log(419904 ¢ 2247 5

Decimal approximation:
More digits

-3181.36985490269944259227944728168452666106379823852670110...

Open code

3181.3698549...

Continued fraction:

Linear form 1
-3181 + 1
-2+ T
-1+ 1
-2+ 1
-2+ 1
-1+ T
-1+ 1
-1+ I
-22+ I
-1+ T
-1+ 1
-45+ 1
-1+ I
-1+ I
“1+=
Open code
Series representations:
More
; o (-1 (-1+419904 ¢ 22477 22|
10g[[¢='324 n ,-rr] 324 (36 ;rﬁ] --y [ : )

k=1

Open code
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Enlarge Data Customize A Interactive

arg(419904 ¢ 7247 £° _x)

1!::|g[[.t='_324’1E }T] 32436 }T}z] =2im T +

2 k
o (-1 (419904 679247 12 x| x*

log(x) - L

k=1 k
2
log{[e***"" x) 32436 2°) =
n-arg( ) - arg(zo) o (-1F (419904 3237 3 _ g ook
2im + logizg) -
P e ;.;21 k
O argizis the complex argument
° |x] i= the floor function
[ )
2 +410004 (32477 ;3 1
log((e™¥24" x) 32436 1) = f i St
W]

(3181.3698549)"*1/16

19 3181.3698549

Enlarge Data Customize A Interactive

More digits

1.65543977265...
1.65543977265

We note that, the result 1,6554397... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.e.
1,65578...

Indeed:
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3
14
\/(\/113+Z\/W+\/105+Zﬁ) = 1,65578... >

= '/ 31813698549 — | 6554397...

(3181.3698549)"1/17

17 3181.3698549

Enlarge Data Customize A Interactive

More digits

1.60707493334...
1.60707493334

This result is a golden number very near to the electric charge of positron

1/4(((2*(3181.3698549)1/19 +(3181.3698549)"1/16 + (3181.3698549)"1/13)))))

1 ; : : :
Z[ 'Y 3181.3698549 + 'Y 3181.3698549 + 'y 3181.3598549]
Enlarge Data Customize A Interactive
More digits

1.64316862639...
1.64316862639...

2*((((6/4(((2*(3181.3698549)1/19 +(3181.3698549)71/16 +
(3181.3698549)*1/13))))))))"0.5

164 197 - - -
2 ‘u' = [2 1Y 3181.3608549 + 'Y 3181.3698549 + 'y 3181.3698540
Enlarge Data Customize A Interactive

More digits

6.279812659004. .
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6.279812659094... = 2«
From the result

log(324 * (36Pi)"2 e/(-324 n°2) )

we obtain:

8*(((((sqrt(5)+1)))2)N))5 + log(324 * (36Pi) 2 e/(-324 n/2) )

[nput:

(5 (V5 +1)) +log[(324(36 ) 247" )

Open code

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:

:]1_ [1 +\E]5 - 10g[419 9044_‘_324"2 }rg}

Decimal approximation:
° More digits

-3002.6484053527036486564095973007059001952251431046295618661...

Open code
Continued fraction:
Linear form

-30092 +

-1+

-1+

-1+ 1
-5+

-2+ 1
-

-3+ 1
-3+

-1+ 1

Open code

Series representations:

° More
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8 E [\E + 1]]5 + 10g[[¢='324"2 ,-rr] 324 (36 mz] =

k
o (-1 (14419904 ¢ 5247 1)
4442045 - " >
k=1

Open code

Enlarge Data Customize A Interactive

8 E [\E 4 1]]5 4 lﬂg[[f_324:r2 fr] 324 (36 ;TF] =

arg(419904 ¢ 3347 1* x|

44 + 2045 +24nr +
2

2 ke
o (-1 (419904 679247 17 ) x*

lng[x}—z v for x < 0
k=1

Open code

8 (é [\E - l]JS - 1Dg[[f_324”2 }T] 32436 }T}Z] =44 +204 5 +

1 2 k
- arg[;] —argiz) o (-1) (419 90473247 5 _gq) z5*
2inm + logizg) -
27 §(z0) - ), k
k=1
Open code
O argizlis the complex argument
. |x] iz the floor function
o More information
Integral representation:
2
1 Ve 2 — 419904 ¢3247° 13 1
8 [5 (V5 + 1]] +log[(¢™2%™" 1) 324 36 1°) = 44+ 20y 5 +J ~at
1

Note that 3092.648 is very near to the rest mass of J/Psi meson 3096.916

(CCCCCCEH(((sart(S)+1))V2)NNS + log(324 * (36P1)"2 e7(-324 n"2) m)))))))*1/27

Input:
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qu (s [% (Vs + 1]]]5 +10g((324 36 %) e 2™ 7]

Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

r ; "
2{/ 1024 [1 +y5 ] 4 10g[419 |7 PR
Decimal approximation:
More digits

1.606197209694059447894282652751424693008049158442904665778...
1.60619720969405944789...

This result is a golden number very near to the electric charge of positron

Open code
Continued fraction:
Linear form

1+

1+

1+
1+ 1
1+

5+ 1
1+

S+ 1
1+
6+ 1
1+

11+ 1
16+

Series representations:
More

(V5 «1)) +log{(e24** x) 324 36 7) =

B | ©2

2 k
(-1 (-1+419 904 o324 )

k

2{" 1024[1+£]5 - i

Open code

Enlarge Data Customize A Interactive
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!

S5 1]} +10g[[ -324 }T]324[35;r}2] -

s
2
[1024 1+\F G

arg(419904 ¢ 7247 17 _x
s + log(x) -
FiB
2 Wk
= (-1f (419904 ¢ -az4n? 3 ~x) x
> P ~(1/27) for
k=1

Open code

Q‘G{(g [\E + 1]]Ij + 10g[[¢=“324"2 fr] 324[3!5;r}2] -

[1024[1+£]5+2ml

m— arg[zin] —argizy)

+

2

2 k
o (-1 (419904 3747 13 _go)' z*
log(zg) - Z‘ 3 (127
k=1

Open code

O argiz) is the complex argument
[ )

° Integral representation:

{E (Vs + 1]]5+ log((e*4™" x) 324 36 1) =
|

a2
= o]

—\5 \410004 ¢-32477 ;3 1
?1a24[1+ﬁ5} +[ ' TEJt
J1

Note that the value 1024 is very near to the rest mass of the Phi meson 1019.445

(CCCCCEH((sartG)FINY2MNMS + log(324 * (36P1)"2 e”(-324 1"2) m)))))))))"1/25

Input:

wi( (a G (Vs + 1]]}j +log((324 36 n%) e 4™ 1)

Open code

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Exact result:
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E{f'f1024 1+ -u'?]s +1og(419904 747 )

More digits

1.668256311075935007647412413683452756847560552717522746736...

1.66825631107593500764
This result is a golden number very near to the Proton mass

((CCCCEH((sartG) 1Y + log(324 * (36P1)*2 e”(-324 1"2) m)))))))))"1/24

I
E4|| [8 [% ["‘II'E 24 l]J]S + 10g[[324[3|5 ;r}?.] f-324,12 }T-]

\

e lomixiisthe natural logarithm

Enlarge Data Customize A Interactive

E;:;'f 1024(1+ -4?]5 +log[419 904 e x)

More digits

1.704212417859793454975875689555714090291910488056715982640...

172 (CCCCCCCCCCCc@*((((sqrtS)+D)Y2)NN"S + log(324 * (36P1)"2 e”(-324 n"2)
D)NL27)))))) + 1.704212417859793454975875689555714))))))))

% E?Il [E [é ["q"? + l]n5 - 10g{[324 (36 )°) ¢ 324 .?T] -

1.704212417859793454975875689555714

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive

More digits

1.655204813776926451435079171153569...

We note that, the result 1,6552048... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 1i.e.

1,65578...
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Indeed:

3
14
\/(\/113+Z\/ﬁ+\/105+2‘/ﬁ) = 1,65578 ... >

|
[E?Il [E [é ["q"? + l]n5 - 10g{[324 (36 )°) ¢ 324 .?T] -

1.704212417859793454975875689555714

=

=1.6552048...

((((1.65520481377692645143 + 1.60619720969405944789)/2 +
1.66825631107593500764)))/2

1 [L655204813??5925451434-L5D519?2D9594D5944?89
2 2
L5582553110?593500?54J

+

Enlarge Data Customize A Interactive

1.64947866140571397865

1.64947866140571397865 = %2 that 1s equal to  (2)

Indeed:

sqrt[6*((((1.65520481377692645143 + 1.60619720969405944789)/2 +
1.66825631107593500764)))/2]

-+

\f.‘ [5 [1 [1.6552[148 1377692645143 + 1.60619720969405944789
2 2

1.5582553llD?SQESDO?ﬁﬂr]D

Enlarge Data Customize A Interactive

More digits
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3.14592942839382267537...
3.14592942839382267537

that is a good approximation to

EQUATION (5.20-5.22)
. (o9
Vi(b) = /ﬁeb: / i —— _coth(2mVx')
2 J 2 o T+ 22

0 dx’
= —— sin(b coth(2x
[ S5 sin v/ corh(2v)

= 1 coth($).

1/2 * coth (36Pi/4)

Input:
T

:—EL cnth[BE Er}

Open code

Enlarge Data Customize A Interactive

Exact result:

1
— coth(9 m)
2 T

Decimal approximation:
More digits

o cothix)is the hyperbolic cotangent function

0.500000000000000000000000276201244352235315487572795551755...

Open code

This result is equal to 2 (spin)

Property:
1 .
— coth(@myis a transcendental number

Open code

Continued fraction:
Linear form
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1

1+ 1
1+ 1 I
005137 124151326195746 761+ I
1+
5+ 11
1+ 1
24+ I
1+ 1
1+ T
6+ 1
2+ I
b+ 1
1+=
Series representations:
More
} Cﬂth(%—n] - E + i P il
2 4 ) 2
k=0
Open code
Enlarge Data Customize A Interactive

Open code

- coth

2 4 18 T
Open code

(] More information

Integral representation:

1 36n 1 ron

- cm:h(—} =—— J csch®(t)y dt
2 4 2.

2

Open code
EQUATION (5.10)
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In this expression. two trumpets have been glued together by integrating over the length of their
shared geodesic b and the relative twist. The integral over the relative twist gives the factor of b in
the measure. In a theory where we sum over neither spin structures nor orientation reversal, the
constant ¢ should be one. In a theory where we sum over one but not the other, we have ¢ = 2.
Finally, in a theory where we sum over both spin structures and orientation reversal, we have c = 4.

Another special case is the crosscap spacetime:

Z1(8) = /ﬁ db V3 () 2551 (B.b). (5.10)

b=

This case is special because when we glue the trumpet to the crosscap, there is only a single modulus
involved in the gluing, the size. There is no twist modulus because of the rotational symmetry of
the crosscap. The result of this is that the measure factor is simply db rather than bdb as we have
in other cases.

((((((integrate [(((e"(-(36P1)"2/8)))/(((sqrt(4P1)))) *
0.500000000000000000000000276201244352235315487572795551755]b))))))

Indefinite integral:
J' 1_{-1,-'8-:3:5,1:3
Vi
0.500000000000000000000000276201244352235315487572705551755 b
db =
2.019771216728425072512141005827078B0574071521648765062271 » [
b? + constant

Open code

Enlarge Data Customize A Interactive

Plot of the integral:

(b from=1.2t01.2)

We note that for the precedent equation, we obtain:

(((e"(-(36P1)"2/8))/(((2sqrt(2P1)))) /
2.91977121672842507251214100582797880574071521648765962271x10"-696

Input interpretation:
J 2
1836 7"
2y 2nm

2.91977121A72842507251214100582707RR05 7407152 1648 TRSDAZZT]
GG
10

Open code

72



Enlarge Data Customize A Interactive

Result:
More digits

2.82842712474619009760337588598921332811372407652085091447. ..

Series representations:
More

f-ns;zﬁnﬁ

2.91977121672842507251214100582 79788057407152 1648 7650622710000 |2V 2 |
10598

[L?1245293934D312?D3198DD24131D19434153353215D?545311434?8?145x

o 1
1D695f_162n2]j-f['\f|—1+2}T Z[—1+2m*[;]]
k=0

Open code

Enlarge Data Customize A Interactive
o8 E6n?

2.91977121672842507251214100582 7978805740 71521648 7650622710000 2V 2 7 |
10596

[L?1245293934D312?D3198DD24131D19434153353215D?545311434?8?145x

o [—l]lch -1 +2fr]l""c [— l}k

1085 f—lﬁan]j}" mz - 2

k=0

Open code

20 2
e 1/8(36m;

2.019771216728425072512141005827978 8057407152 16487650622710000 (2 V 2 7 |
10698
[1.?1245293934D3 12703198002413101943415336321507645311434787146 x

k _—k
1" Zg

o [—1]",'c [_El}k (27 -2q

10%°e71%7) [ z0 Y,

k!
k=0
for not ((zgeR and —es < 2o = 0))
Open code
nj. . ; oo
iz the hinomial coefficient
O m/

° n! is the factorial function
e ldipisthe Pachhammer symbal (rising factorial)
e K isthe setofreal numbers
(] More information

Enlarge Data Customize A Interactive
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(1.167908486691370029004855757175636894911365394983707 * 10"-695 /
2.91977121672842507251214100582797880574071521648765962271*10"-696)

1.167908486691370029004855757175636804911365394983707
1

10995 . 2.0107712167284250 72512 14100582 TOTEE05 740 7152 1 648 TR50622 71
GOG
10

Enlarge Data Customize A Interactive

More digits

3.999999999999999999999997790390045182117476099418852760184. ..

Note that:

(3.999999999999999999999997790390045182117476099418852760184 /
2.82842712474619009760337588598921332811372407652085091447)

3.999999999999999999999997790390045182117476099418852760184
2.82842712474619009760337588598021332811372407652085091447

Enlarge Data Customize A Interactive

More digits

1.414213562373095048801688724209698078569671875376946864000...
1.414213562373095048801688724209698078569671875376946864090

More
1.,"'5 = 1.4142135623730050488016887242006080785606718753700450731

Enlarge Data Customize A Interactive
o VEPSD 1 4142135623730950488016887242096980785696718753769458073 1

1+ — = 1.414213562373095048801688724209698078569671875376945073 1
1++2

e  b4i2)1sthe Madelung constant b4(2)

And:

(2.82842712474619009760337588598921332811372407652085091447 /
3.999999999999999999999997790390045182117476099418852760184)
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2.82842712474619009760337588598021332811372407652085091447
3.999999999999999999999997790390045182117476099418852760184

Enlarge Data Customize A Interactive

More digits

0.707106781186547524400844362104849039284835937688474641131...
0.707106781186547524400844362104849039284835937688474641131

More

L4 0 70710678118654752440084436210484903928483503768847403658
Enlarge Data Customize A Interactive

1 ;
— = 0.70710678118654752440084436210484003028483593768847402058
va

1 [10902937

b \I' m=0.707106781186547551071
35 175686

e  b412)1sthe Madelung constant ba(2)

This result, as showed above, is equal to 1~2

(e (-(36P1)"2/8))/(((2sqrt(2P1)))) /
2.91977121672842507251214100582797880574071521648765962271x 10"-

696))))))"(1/(1.4649+0.6942)
Where 1.4649 and 0.6942 are Hausdorff dimensions

~1iBiEs P
243
Q 042
L ABASH0 689 ) 0107712167284250725 1214100582 7978805 7407152 1648765962271
10596
Enlarge Data Customize A Interactive
Fewer digits
More digits

1.618585882091672524085474647850887647910195390104489949783...

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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(e (-(36P)"2/8))/(((25qrt(2P1)))) /
2.91977121672842507251214100582797880574071521648765962271x10"-

696))))))*1/(((248-3*13)/100)))

/836 m?
o (248313 2van
2.9197712167284250725 1214100582 7978805 7407152 164876596227 1
\ 10696
Enlarge Data Customize A Interactive

More digits

1.64456194353915197206536108730994798031651081079422607802...
1.644561943539... = (2)

Or:

(e (-(36P1)"2/8))/(((2sqrt(2P1)))) /
2.91977121672842507251214100582797880574071521648765962271x 10-

696))))) 1A((233-21-3)/(55+2*21+3)))

~1igiaem?
333-31-3 2y 2n
55422143
2.0107712167284250 7251214100582 7788057407152 1648 765062271
T
Enlarge Data Customize A Interactive
More digits

1.64456194353915197206536108730994798031651081079422607802. ..
1.644561943539... = (2)

(e (-(36P1)"2/8))/(((2sqrt(2P1)))) /
2.91977121672842507251214100582797880574071521648765962271x 10-

696)))) 1/(2.06)

Where 2.06 1s a Hausdorff dimension

11836 m?
24 2nx
2.06
\ 2.9197712167284250725 1214100582 7978805 74071521648 765962271
596
10
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Enlarge Data Customize A Interactive

Fewer digits
More digits

1.656519676087239386887005176220310492132554239362666239607...

We note that, the result 1,656519... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.e.
1,65578...

Indeed:
14 3
113+ /505 105+5+/505
+ = 1,65578..=>
8 8
1181362
24 2n
)
Seh 201977121672842507251214100582 T2TEE05 74071521648 7A5262271
= \1 10696
=1.6565109...
Note that:

sqre(((((CCCCCCCO™(CCCC(((e(-(36PT)"2/8))/(((2sqrt(2PD)))) /
2.91977121672842507251214100582797880574071521648765962271x 10"-

696))))))"1/(((248-3*13)/100))))))

-1/8(36 m)?
6 o5 (248-3.13] 2v2n
2.010771216728425072512 14100582 7978805740 71521648 765062271
\\ \1 10696
Enlarge Data Customize A Interactive

More digits

3.141237281905795767959322865079460454045876598244757952952...

And
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2 * sqrt(((((CCCCCo (e (-(36P1)"2/8)))/(((2sqrt(2Pi)))) /
2.91977121672842507251214100582797880574071521648765962271x 10"-

696))))))"1/(((248-3*13)/100))))))

Input interpretation:

~1/8(36m)°
9 613_:3“'348'3 13) 2¥ 2
. | 2.91977121672842507251214100582 7078805 7407152 1648765962271
.‘\ \i Tl
Open code
Enlarge Data Customize A Interactive

Result:

More digits

6.282474563811591535918645730158920908091753196489515905904...
6.28247456381159... = 2n

Series representations:
More

P—l_-'Sn:EE:r]E
2 116 2
. 2.919771216728425072512141005827978805740 7152 1648 7650622710000 (2 21 |
\i T

1
1 =2
— (248 -3 213
100

|
|
| [— 1.0000000000000000000000000000000000000000000000000000000000".

000 +
2.665734467723278774575677912716736930138179273047811753706"

_1R2 2 1000209 o o1
555><m333["—] ]Z[z]

Var 2\ k
P—LGGGGGGUGGGDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDH

0000 +

2.6657344677232787745756779127167369301381792730478117-

P_lsgﬂz 100 208, ~k

53706666 x 10°% T]
Vi

Enlarge Data Customize A Interactive
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f—l,-'Sn:EG:rJE

2 |16
2.91977121672842507251214100582 7978805740 7152 1548?559622?10000‘2 ¥am ]

10996

1
1 =2
— 248-3 13
100

|
_J L—LDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDGDGDODOGDDDDDDDDDDDDDDDDDDH

000 +
2.665734467723278774575677912716736930138179273047811753706"

= -16272 )100/209Y & .y
666x10%3 | 3 = (-1 [-—]
Vanx =0 k! 20

P—LDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDH

0000 +
2.6657344677232787745756779127167369301381792730478117,
_162;[2 JIEID,I'ED;' &

53706666 x 1073 [‘“—

'FI3

f—l,-'S-:EG:r:IE

2 |16
2.91977121672842507251214100582797RE057407152 1648?659622?1000042 VIERR|

10598

[ 1 ] =2\(z_.3§j$[_1}k[_%Jk

1 (248-3.13)
100

[1555?3445??232?8??45?55??912?16?3593ﬂ1381?92?3D4?811?53?D2

162 72 4100/209

[

V2
1.00000000000000000000000000000000000000000000000000,

6666 x 10732

k
00000000000 z.;.] 50

for not {(zgpeR and —oc < :

il is the binomial coefficient

O v/
° n! iz the factorial function
(@) is the Pochhammer symbaol (rising factorial)
[ )

[ ]
e K isthe setofreal numbers
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For b = 36m, from the eq. (5.10), we obtain:

(((2.91977121672842507251214100582797880574071521648765962271x107-696
(36Pi)"2))

2.91977121672842507251214100582797880574071521648765962271 :

3
105 36 m

Enlarge Data Customize A Interactive

More digits

3.734681495863277675035254515099808631087129273782780... x 10752

27%9+27+In(((2.9197712167284250725121410058279788057407152164876596227
1x107-696 (36Pi)"2))

2729+ 27+ 10g[

2.91977121672842507251214100582797880574071521648765962271
10%°

(36 }T}EJ

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1322.07122181246961191497418733135612776221226841283842253...

This result is very near to the rest mass of Xi baryion 1321.71+0.07 with minus sign

More

1 2
27 94+27 + 103’[@ (36 m

2.919771216728425072512141005827978805740715216487659622710000

]:2?{:-;&[—1#‘ (-1+

3.7840234968800388939757347435530605322399660205680068
71032160 x 1075 22

Enlarge Data Customize A Interactive
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1 2
27 . 9+27+ 103’[@ (36 m)

2.919771216728425072512141005827978805740715216487659622710".
1
n:u:uo] = 270 +2m{2—arg{

T

3.7840234968800388939757347435530605322399669205680068710".
32160%x10"%3 2% _
1.000000000000000000000000000000000000000000000000000000"

L)
11 k
000000 J logor) - % =(=1)
x} +logix) %k
(3.78402349688003889397573474355306053223996692056800687103"
21605 10799 2 _
1.00000000000000000000000000000000000000000000000000"

DDDDDDDDDDxr_r* R

Open code

27 9-+2?+lng[ (36 1)

107"
2.919771216728425072512141005827978805740715216487659622710000

] 270 { : (
= + | —ar
2m g

3.784023496880038893975734743553060532239966020568006871032"
160 %1075 12 -
1.0000000000000000000000000000000000000000000000000000000"
00000 =g }J lczlg[i J +log(zg) + {i arg[
Zq 2
3.784023496880038893975734743553060532239966020568006871032"
160310759 42
1.0000000000000000000000000000000000000000000000000000000"

o0
0 ]
00000 z JID ey N st
u} En}%k )
(3.78402349688003880939757347435530605322399669205680068710321"

60510759 7
1.0000000000000000000000000000000000000000000000000000"

00000000 20" 7"

Integral representation:

(36 m)°

27 . 0+27 + lng[ =

2.919771216728425072512141005827978805740715216487659622710000
]=2m+
J*B.?M:uz 340688003 8803075 7347435530 605322 300660205 6800 68710221 6010093 12 ]

—dt
1 t
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27%3-
In(((2.91977121672842507251214100582797880574071521648765962271x10%-696
(36Pi)"2))

Input interpretation:

2723 - lag[
2.91977121672842507251214100582797880574071521648765962271 36 117
10696 (30 ) J
Open code
e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
Result:
More ldigits

1673.071221812469611914974187331356127762212268412838422531 ...

This result is very near to the rest mass of Omega baryion 1672.45+0.29

Series representations:
More

27 3- lug[

(36 m)°
ll:lﬁ';'ﬁ

2.919771216728425072512141005827978805740715216487659622710000

- k
= 81 _[—l —l
] + L}T‘l i ¥ [ +
3.7840234068800388030757347435530605322300669205680068"

71032160 x 105 ;rz}"‘

Open code

Enlarge Data Customize A Interactive

27 3-1ng[ (36 1)

1|:|I596
2.919771216728425072512141005827978805740715216487659622710".

1
n:u:uo] » 81—21n{—arg[
2

3.7840234968800388930757347435530605322399669205680068710".
32160 %10~ 4* -
1.000000000000000000000000000000000000000000000000000000"

000000 x}J _logix) + é é[- 1
(3.78402349688003889397573474355306053223996692056800687103
2160 x 1075 52 -
1.00000000000000000000000000000000000000000000000000".
0000000000 x| x™* for x < 0

Open code
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2T A= lag[ oot (36 )
2.919??12115?28425D?2512141DD582?9?88D5?4D?1521548?559522?1[)[)[)[)
] =81 - {Earg[
3.784023496880038893975734743553060532239966920568006871032"
160 %1075 52 -
1.0000000000000000000000000000000000000000000000000000000"

1 1
00000 z.;.}J lag(— } - logizn) - {— arg[
2 2
3.784023496880038803075734743553060532239966920568006871032"

160x 10792 22 _
1.0000000000000000000000000000000000000000000000000000000"

fi)
00000 Jl ( B
%0 Dgzm+%k )
(3.7840234968800388939757347435530605322399669205680068710321

60510759 4
1.0000000000000000000000000000000000000000000000000000"

00000000 20" 7"

Integral representation:

o
2743 - lng[ mﬁps[% )

2.919771216728425072512141005827978805740715216487659622710000
Bl -

"3, 7840234068 8003 8893075 7347435530 A053 22300660205 A800 687103216010 093 52 1
J — dt
t

1

1/10
(((27*9+In(((2.9197712167284250725121410058279788057407152164876596227

1x10%-696 (36Pi)"2))))))
Input interpretation:

1
ﬁ (2? 9+
[2.919??].215?23425D?2512141DD582?9?88C|5?4U?1521548?559522?1
og

IDEE'IS-
(36 n}z]]

Open code

e lomix)isthe natural logarithm
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Enlarge Data Customize A Interactive

Result:
More digits

-134.907122181246961191497418733135612776221226841283842253 ...

This result is practically equal to the rest mass of Pion 134.9766+0.0006 with minus
sign

Series representations:
More

2 [2'? 9+ lng[

10 1056
2.919771216728425072512141005827978805740715216487659622710".
. 243 1 &1
DDDBEn}]]=-——._—— ~ -1 (-14
10 10 &k
3.78402340688003880307573474355306053223996692056800"
6871032160 x 1075 52|
Open code
Enlarge Data Customize A Interactive

1
10

[2? 9+ lc:g[ mt%

2.9197712167284250725121410058279788057407152164876596227".

243 1 1
lDDDD[BﬁnF]]: — +-—=n{-—-arg[
16 5 - L2x

3.7840234968800388939757347435530605322399669205680068710"
32160 % 10°%% 22 _

1.0000000000000000D0D0D000000D0D0DOOOOOOOOOOOOOODODOOOODOODODODD

logixy 1 21
DDDDDDxH+ B = R gk

10 10 &k
k=1
(3.7840234968800388939757347435530605322399669205680068710".

321605 1075 42 —
1.0000000000000000000000000000000000000000000000000"
DDDDDDDDDDDxr;f* for < 0

Open code
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il:l [2'? 9+ lug[mﬁg&

2.910771216728425072512141005827978805740715216487659622710",
243 1, 1
000 (36 ]]— i B M——
S 10  10l2x re

3.784023496880038893975734743553060532239966920568006871032",
16010759 %
LDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDGGGGGGUGE

1 1
DDDDDZUHIGE(__] ngn}
]

—Aar
10 l e

1?E4D2349588DD388939?5?34?435530505322399569205580068?10321
160 %1075 22 _
1.0000000000000000000000000000000000000000000000000000000"

1 &1
DDDDDEDHIDEMDL—EE ZJE[-lf
k=

[3.?8402349588DDBE8939'?5?34?43553'35053223995592D558DD58?1D3'-.

2160 x 10759 o2 _
1.00000000000000000000000000000000000000000000000000"

0000000000 20" 75"

Integral representation:

ot [2'? 0+ lug[

10 10596
2.019771216728425072512141005827078805740715216487650622710",
243
DDD[BENF]]:-EE—+
1 [3.7840234068800388930757347435530 605322300660205680068 7103216010972 72 1 -
o i

Open code

((((729+27*3+In(((2.9197712167284250725121410058279788057407152 16487659
62271x10°-696 (36Pi)"2))))))

Input interpretation:
729 +27 23 + lag(

2.91977121672842507251214100582797880574071521648765962271 36 }2J
T
]_I:IE‘QE'

Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Result:
More digits

-782.071221812469611914074187331356127762212268412838422531...
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This result is very near to the rest mass of Omega meson 782.65+0.12 with minus
sign

Series representations:

° More

729 +27 - 3+ 1ag[ (36 1)

1056
2.919771216728425072512141005827978805740715216487659622710000

]:31&-2}[—1}*‘ -1+
k:lk

3.7840234968800388039757347435530605322399660205680068"

71032160 x 105 nz}k

Open code

Enlarge Data Customize A Interactive

729 +27 . 3+ 1ag[ (36 1)

104
2.919771216728425072512141005827978805740715216487659622710"
1
n:u:uo] =810+ 2urb—arg[

i

3.7840234968800388939757347435530605322399669205680068710"
32160 %10~ 4* -
1.000000000000000000000000000000000000000000000000000000"
[is]
= ]
DDDDDDxJ logix) - 5 =(-1)F
)| +log % :
(3.78402349688003889397573474355306053223996692056800687103"

21601075 2
1.00000000000000000000000000000000000000000000000000".
0000000000 x}"‘ R T

Open code
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1 2
729 +27 3+ lﬂg[ﬁ (36 )

2.919771216728425072512141005827978805740715216487659622710000
1

— 810 {—

] + E}Targ[

3.784023496880038893975734743553060532239966920568006871032"

1601078 2 -
1.0000000000000000000000000000000000000000000000000000000",

1
00000 z.;.}J 10g[—}+ log(zo) +
=y

3.784023496880038893975734743553060532239966920568006871032".
160x 10792 22 _
1.0000000000000000000000000000000000000000000000000000000"

fi)
; i
00000 Jl ) R Ty
2’::1] 0g(z0) é{k )
(3.7840234968800388939757347435530605322399669205680068710321
60510759 &
1.0000000000000000000000000000000000000000000000000000"

00000000 20" 7"

1
= arg[

Integral representation:

(36 m)°

720427 3+ lng[ =

2.919771216728425072512141005827978805740715216487659622710000
] =810+
J‘B.?840234968SDD388939?5?34?435530I505322399669205680068?10321613110'693 21

—dt
1 t

Open code

((((2472-
3+In(((2.91977121672842507251214100582797880574071521648765962271x10"-
696 (36Pi)"2))))))

Input interpretation:

24° -3 4 log[
2.91977121672842507251214100582797880574071521648765962271 36 12
1069 (30 ) J
Open code
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
Result:
More ldigits

-1019.07122181246961191497418733135612776221226841283842253. ..
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This result is very near to the rest mass of Phi meson 1019.445+0.020

Series representations:
More

298 =3 % lag[

(36 m)°

ll:llﬁ';'ﬁ
2.919771216728425072512141005827978805740715216487659622710000

]:5?3-i}[—1}k -1+
k:lk

3.7840234968800388039757347435530605322399660205680068"

71032160 x 105 ;rz}"‘

Open code

Enlarge Data Customize A Interactive

247 -3+lng[ (36 1)

1|:|I596
2.919771216728425072512141005827978805740715216487659622710".

1
n:u:uo] :5?3+21n{—arg[
2

3.7840234968800388930757347435530605322399669205680068710".
32160 %10~ 4* -
1.000000000000000000000000000000000000000000000000000000"

[ia)
° 1
000000 x}J +log) - ) = 1

k=1
[1?84D2349588DD388939TST34T43553D5D53223995592D558DD58?1D33

21601075 2
1.00000000000000000000000000000000000000000000000000"

DDDDDDDDDDx}" R T

Open code
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1
2 2
24 —3+10g[—1|:|696[35 m)

2.919771216728425072512141005827978805740715216487659622710000
1

_ 573 {—

] + E}Targ[

3.784023496880038893975734743553060532239966920568006871032"

1601078 2 -
1.0000000000000000000000000000000000000000000000000000000",

1
00000 z.;.}J 10g[—}+ log(zo) +
=y

3.784023496880038893975734743553060532239966920568006871032".
160x 10792 22 _
1.0000000000000000000000000000000000000000000000000000000"

fi)
; i
00000 Jl e T
2’::1] 0g(Zn é{k )
(3.7840234968800388939757347435530605322399669205680068710321
60510759 &
1.0000000000000000000000000000000000000000000000000000"

00000000 20" 7"

1
= arg[

Integral representation:

(36 m)°

2
24 —3+10g[m696

2.919771216728425072512141005827978805740715216487659622710000
] =573+
J‘B.?840234968SDD388939?5?34?435530I50532239‘9669205680068?1032160:-&10"593 21

—dt
1 t

In conclusion of eq. (5.10), we obtain:

((((729-27*6-2*351+In(((2.919771216728425%10"-696 (36P1)"2))))))

Input interpretation:

2.919771216728425
729 - 27 x6-2 351+10g[ [35n+2]
105
Open code
e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive
Result:
More ldigits
-1727.071221812469612. ..

mass of candidate glueball fy(1710) meson and very near to the Hardy-Ramanujan
number with minus sign

Series representations:
More
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(36 1% 2.9197712167284250000
729 -27 - 6-2 - 351 +log _
1006

© (—1)F (-1 + 3.7840234968800388000 x 10757 72 |*

YRR
2 p

Open code

Enlarge Data Customize A Interactive
(36 m)° 2.9197712167284250000
729-27 6-2 351+log =-135+2inr
1
arg(3.7840234968800388000 = 10752 2 — 1.0000000000000000000 x)
+
2r

log(x) - i

k=1
. { 7B40234068800388000 10-%* »* _ 1.0000000000000000000 x‘}k
[o1

N

-1y
_k

X

Open code

(36 m* 2.9197712167284250000
729-27 6-2 351 +log
1S

[arg[3.?84D2349588GG388DDD x107%% 22 _ 1.0000000000000000000 Zp)
2m

1
10g[—}+ logiza) +
]
arg(3.7840234968800388000 x 107%3 72 — 1.0000000000000000000 Zo)
2

=1
log(zo) - , =

k=1
(-1)* (3.7840234968800388000 x 10~% % — 1.0000000000000000000 50" z5*

Integral representation:

(36 7% 2.9197712167284250000
720-27 6-2 351 +log -
10%6

*3.78402340688003 8800010 992 72 1
-135 + j —dt
1 t

-((((-134.9766+In(((2.919771216728425x10"-696 (36P1)"2))))))

Input interpretation:

2.919771216728425
—(—134.9?55+10g{ i 35m2]]
1|:|I5§'6

Open code
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e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

Result:

More digits

1727.0478...

mass of candidate glueball fy(1710) meson and very near to the Hardy-Ramanujan
number

Series representations:
More

(36 m° 2.9197712167284250000
-|-134.977 + log

£
@ (-1)% (-1 + 3.7840234968800388000 x 10753 72

134.977 +
k
k=1
Open code
Enlarge Data Customize A Interactive
(36 m)° 2.9197712167284250000
-|-134.977 + log = 134977 -2inx
1
arg(3.7840234968800388000 = 10752 #2 ~ 1.0000000000000000000 x)
2 [
log(x) i -
T2
. k
k=1
[—1]-;c [3.?84D2349588DD388DDG x107%% % _ 1.0000000000000000000 x}k
+*
x fora

Open code

(36 )7 2.9197712167284250000
1

arg(3.7840234968800388000 x 10753 22 _ 1.0000000000000000000 Zp)
2

—[— 134.977 + log[ ]] = 134.977 -

1
lag[—}— logizg) -
Zq

arg(3.7840234968800388000 x 10752 ;2 _ 1.0000000000000000000 Zp)
2

=1
logizn) + —
Zlzn kz_‘lk

(-1)* (3.7840234968800388000 x 10~ x* - 1.0000000000000000000 z.j}k "

Integral representation:
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(36 m)* 2.9197712167284250000 ]]

—[—134.9??+ lug[ e

*3.7840234068800388000x10 993 72 1
134.977 - f - at
J1

~((((-137.03599917435+In(((2.919771216728425%10°-696 (36Pi)*2))))))

Where 137,035999... is the reciprocal of the Fine-Structure Constant

2.010771216728425
219 35}T}2D

-(- 137.03599917435 + log[ ke

Open code

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1720.10722098682. ..

This result is practically equal to the Hardy-Ramanujan number 1729

More

(36 m)* 2.9197712167284250000
-{-137.035999174350000 + log

106

@ (-1 (-1 + 3.7840234968800388000 x 1075 72 )*
137.035999174350000 + 2‘ p )

k=1

Open code

Enlarge Data Customize A Interactive
(36 1) 2.9197712167284250000 ]]

-[- 137.035999174350000 + log
1

137.035999174350000 -2
arg(3.7840234968800388000 x 1075 #2 — 1.0000000000000000000 x|

2

1 [3.?840234958800388[)[)[) > 1075 %

Eal N

£
logix) + Z
k=1

1.0000000000000000000 x}k x* for 0

Open code
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- [— 137.035999174350000 + log

(36 m)° 2.9197712167284250000
1|:|I596

137.035999174350000 -
arg(3.7840234968800388000 x 10757 #% — 1,0000000000000000000 Zp)

2

) 1
lag(—J - logizg) -
by

arg(3.7840234968800388000 x 10752 22 — 1.0000000000000000000 Zp)
2m

' I8 |
logizg) + L i
k=1
(-1)* (3.7840234968800388000 x 10~** #* - 1.0000000000000000000 z.j}k g

Integral representation:

(36 1) 2.9197712167284250000
-{-137.035999174350000 + log

1|:|I596

*3,7840234068800388000x10 093 72 1
137.035999174350000 j - at
1

EQUATION (5.11)

All other Z4(51,...Bn) are given by the generic formula®®

Zg(ﬁ[. Ces _‘-8?1} = Cp /D H [bjdbjz{g}.]’['(ﬁj!bj)] T’:f;'(bl .o -bu)- {511)
Joo i
The volumes V,(by,...,b,) are computed using the torsion as described in section 3.4.7 and section

3.5.3. We define them to also include the sum over spin structures (if present) holding fixed the
NS spin structure on the boundaries.’® The constant ¢, should be one in a theory where we do

not gauge orientation reversal, and it should be 2"~! in a theory where we do. This accounts for
the possibility of gluing the n trumpets in with independent orientation-reversals, up to an overall

orientation reversal.

2(((((((integrate [(((¢"(-(36P1)"2/8)))/(((sqrt(4P1)))) *

0.5000000000000000000000002762012443522353154875727955517551b))))))

Input interpretation:

f—l,-'ﬂ-:?&:r;lz

N

0.500000000000000000000000276201244352235315487572795551755
bdb

Open code
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Enlarge Data Customize A Interactive

5.83054243345685014502428201165595761148143043297531924543 x 1075° p*

(b from=1.2t01.2)

Now, we note that for the eq. (5.4)
Z3:(8,b) = 4
JT j = 2\/‘?1’_,’_‘_}’8

(((e”(-(36P1)"2/8)))/(((2sqrt(2P1))))

Enlarge Data Customize A Interactive

P—1I52 72

2v2nr
More digits

8.258360107447864386085117512490880748484408075932061... x 1075°

We have that:

(8.258360107447864386085117512490880748484408075932061 x 10"-696 /
5.83954243345685014502428201165595761148143043297531924543%10"-696)

8.258360107447T8043800851 17512490880 7484844080 75932061

10596
5.83054243345 6850 1450242820 1165595761 148 14304320753 1024543
105e6
Enlarge Data Customize A Interactive
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More digits

1.414213562373095048801687942994606664056862038260425368281...

1.414213562373095048801687942994606664056862038260425368281

More

1,;"5 = 1.4142135623730050488016857242
Enlarge Data Customize A Interactive

e V8P4 _ 1 4142135623730950488016887242

1+ — = 1.4142135623730950488016887242
1++2

And:

(5.83954243345685014502428201165595761148143043297531924543%x10"-696 /
8.258360107447864386085117512490880748484408075932061 % 10"-696)

5.830542433456850 14502428201 165595761 148143043207531924543

GG
10
2258360 10744785438 60851 175124008 30 7484844080 75032061
10696
Enlarge Data Customize A Interactive

More digits

0.707106781186547524400844752712394746541240856246951161616...
0.707106781186547524400844752712394746541240856246951161616

This result is equal to 1/\2

More
L4128 0.70710678118654752440084436210
Enlarge Data Customize A Interactive

1 .
— = 0.707106781186547524400844 26210
v 2

1 (10902937

S \‘I' 7= 0.707106781186547551971
35 175686

e  b412)isthe Madelung constant by(2)

Thence, we observe that:

((1/(sqrt(2))) * (sqrt(2))
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—

v

1
v2

Enlarge Data Customize A Interactive

Step-by-step solution
1
And

(1.414213562373095048801687942994606664056862038260425368281/0.7071067
81186547524400844752712394746541240856246951161616)

1.414213562373095048801687942994606664056862038260425368281
0.707106781186547524400844752712394746541240856246951161616

Enlarge Data Customize A Interactive

More digits

1.999999999999999999999997790390045182117476099419466225417 ...
1.999999999999999999999997790390045182117476099419466225417

More

2 = S UL

Enlarge Data Customize A Interactive
-1/4 byi2)
£ £

20 “Wad
3

= 2000

And

(0.707106781186547524400844752712394746541240856246951161616/1.4142135
62373095048801687942994606664056862038260425368281)

0.707106781186547524400844752712394746541240856246951161616
1.414213562373095048801687942994606664056862038260425368281

Enlarge Data Customize A Interactive

More digits

0.500000000000000000000000552402488704470630975145743740664...
0.500000000000000000000000552402488704470630975145743740664
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More

1
i 0.50000000000000000000000000000

Enlarge Data Customize A Interactive
L4234 0,50000000000000000000000000000

5 Wiwad
= 0.50000000000000000000000000000

Practically, we obtain three spin: 1, 2 and 1/2 where 1 is the spin of the photon
(gauge boson), 2 is the spin of the graviton (also gauge boson) and 1/2 is the spin of
the electron (fermion, elementary particle)

(((((exp((((5.83954243345685014502428201165595761148143043297531924543 1
07-696 / 8.258360107447864386085117512490880748484408075932061 x 10/

696))))))"4

5.830542433456850145024282011A5595 741 14814304320753 1924543

4 |+l
ex
P 8.25836010 7447864386085 1175124008 80 74848440 80 759320 61
PED
Enlarge Data Customize A Interactive

More digits

16.91882867855789669653467571711574197533238861942828. ..

From:

Zog(T) = jlr) — 744
— ¢! + 196884 g + 21493760 ¢° + 864299970 ¢° + 20245856256 ¢* + . ..
If we calculate In (21493760), we obtain: 16,883273218414131766382885477742, a

black hole entropy very near to above result obtained.

((((exp((((5.83954243345685014502428201165595761148143043297531924543x 1
07-696 / 8.258360107447864386085117512490880748484408075932061 x 10-
696))))))"1/9
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5.839542433456850 14502428201 165595761 148 14304320753 1924543

596
10

o ex

o BBl T 5 258360107447864386085 117512490880 7484844080 75932061
10596

Enlarge Data Customize A Interactive

More digits

1.0B17362835066784234351156252032901925977148444402788...
1.0817362835066784234351156252032901925977148444402788

This result is very near to the value of the Ramanujan mock theta function, equal to
1,08185

Furthermore, we have also:

CCCC(((exp((((5.839542433456850145024282011655957611481430432975319245
43x107-696 / 8.258360107447864386085117512490880748484408075932061 x

107-696))))))"1/9))))))))"6

5.839542433450850 1450242820 1105525761148 14304329753 1924543

696
10

o €X

o Pl T 5 2583601074478 64386085 117512400880 748484408075932061
10596

Enlarge Data Customize A Interactive

More digits

1.602242997203560150995178189460815268060373581742330...
1.602242997203560150995178189460815268060373581742330

This result is a golden number very near to the electric charge of positron

(CC((exp((((5.839542433456850145024282011655957611481430432975319245
43x107-696 / 8.258360107447864386085117512490880748484408075932061 *

107-696))))))"1/9)))M) (((Pi+In(P1)+In(2P1)))

m4logini+oz2 )
5.830542433456850 14502428201 165505761148 1430423207531024543

10B96

9| EX
P 8.2583601074478543800851175 12490880 7484844080 75932061

10598

e lomixiisthe natural logarithm
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Enlarge Data Customize A Interactive
Result:
More digits

1.617954283679911475503841388166597947665032178274248...
1.617954283679911475503841388166597947665032178274248 = ¢p = Sak

Series representations:
More

exp[5.83954243345585ﬂ 1450242820116559576114814304329753 1'5:'24543IZIIIZIIIZIIIZIf-"f

1
1|:|I5§'I5

B.2583601074478643860851175124008807484844080759320610000
]_I:I&DE'] ~ [l,u" g}:r+]ng-::r]+]ug-:2 m i

1 [-14m %142 n]“"‘]
k
exp [
0.70710678118654752440084475271230474654124085624605116162)

Open code

1
o mHog(-1+ri+logi- 1+.'2-r1+‘>"‘,.:1

Enlarge Data Customize A Interactive

Exp[5.839542433456850 1450242820116559576114814304329753 19245430000;""

1
156

B.258360107447864386085117512400880748484408075932061000,
0 10606] -~ [1,." g}:r+'lng-::r]+]ng-:2:r] i

-1 ]1 +e |:-:n —.1']"': H2nm —.1';lk '| .1""':
k

arg{m—x)
m+2 i T|—‘“—‘| +2i

L

sn'-;g.'! m-x)
e |+21|:|g-:x1+hk 1

exp |
0.70710678118654752440084475271239474654124085624695116162) fo1

Open code

exp[5.83954243345585ﬂ 1450242820116559576114814304329753 1'5?'24543IZIIIZIIIZIIIZIIJI,."f

1
10596

B.2583601074478643860851175124908807484844080759320610000
105'5'6] ~ [1,." g}:r+]ng-::r]+]ng-:2 m s

ex"

l T"W‘D 1-.”3;,_ nl -:—1Jll'“'"l:*.s'r—.'q:.JI""+~:EJT—.:.:.:l‘l":l.:l:l""c

m+2 logizg M4

{1.: g{ i ]+1-:- gizo 1]

{]DE{J—]"]':'E"ZD‘]*T;; 1 k
13

[
0.70710678118654752440084475271239474654124085624695116162)
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Integral representations:
Exppi83954243345585ﬂ14502428201155595?6114814304329?53192454300DD;
1

1|:|I596
8.2583601074478643860851175124908807484844080759320610000

1 I:IH_J-JT m42t-4mt drll
10606] ~ (1/ g}n+]ngn:n:l+]ng-:2 T _ Expg TN p -z g

0.70710678118654752440084475271239474654124085624695116162)

Open code

Enlarge Data Customize A Interactive

Exp&1839542433456850145D24282D1155595?51148143D4329?5319245430000f

1
IDISE'IS
B.258360107447864386085117512400880748484408075032061000
0 IDEE'IS] ~ 1/ g}n+]ngn::r:l+'|ng-:2 7 _

i (=14m) 5 =142 7775 | =5 (1 +5)
21'n2+J4.w+r - - d
= sa+y [{1-s)

5

EXD 18im [
0.70710678118654752440084475271239474654124085624695116162)
for —1 0

Continued fraction:
Linear form

1+

1+
1+ ll
1+

1+

1+
1+ 1

1+

1+

2+

5+

20+

100



We have, with the Ramanujan’s mock theta function 0.0814135:

0.0814135/((((((5.839542433456850145024282011655957611481430432975319245
43x107-696 / 8.258360107447864386085117512490880748484408075932061 x
107-696)))))*27 - 5

0.0814135
5.83954243345685014502428201 165595761 148143043207531924543 .27
1 596
2 T 7 7! 240 T FLO 33
1596
Enlarge Data Customize A Interactive

More digits

038.1947334472660890059945386734833080958042278953818758628...

Result very near to the rest mass of the proton 938.272
And:

0.0814135°2/((((((5.8395424334568501450242820116559576114814304329753192
4543x107-696 / 8.258360107447864386085117512490880748484408075932061 x
107-696))))))"30 - 26*3

0.0814135°

5.B3954243345685014502428201165595761148143043297531924543 30
696
10
2 744 7 FEl1249 i FEO3
10696

-26+3

Enlarge Data Customize A Interactive

More digits

139.1914807623679999999064006865650437628159997634134053185...

Result that is practically equal to the rest mass of the Pion 139.570

[0.0814135°2/((((((5.839542433456850145024282011655957611481430432975319
24543x10°-696 / 8.258360107447864386085117512490880748484408075932061 x
107-696))))))"36]*1/15
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0.0814135°
5. 8395424 33456850145024 28201 165595761 148143043207531924543 .34

696
10

13 B.25836010744 7864 38608511 751 2490860 74 84 844080 750 3206 1
\ 10598

Open code

Enlarge Data Customize A Interactive

More digits

1.644355...

1.644355... = { (2)

2#sqrt((((((((((6*[0.0814135°2/((((((5.83954243345685014502428201165595761148
143043297531924543x10%-696 /
8.258360107447864386085117512490880748484408075932061 x 10"-

696))))))"36]*1/15)))))))

5 le 0.0814135%
L. B30L424 33456 850145024 28201 165595751 14814304 3207531924543 .36
696
10
1 05836010744 7864 38608511 751 2400880 7484 544080 750 30061
"l \ O
10
Open code
Enlarge Data Customize A Interactive
More digits
5.282079...

6.282079... = 2xn

From:

Edward Witten - Open Strings On The Rindler Horizon - arXiv:1810.11912v4
[hep-th] 26 Nov 2018

EQUATION (3.13)

Now let us consider Z7,. The nonzero modes of the bosons can be treated rather as before. First consider
the complex boson field X that is twisted by exp(4xik/N). For every positive integer n, both X and X had a
mode of energy n. The partition function of these modes is

1 1
1 — g exp(4mik/N) 1 — g™ exp(—4dmwik/N)

(3.13)
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1/ ((((1-535.49°2*exp(-20Pi*i/5)))(((1-535.49"2*exp(20Pi*i/5))))))

Input interpretation:

1
2 i 2 i
(1 -535.49% exp(-20 o)) (1-535.49% exp(20 5 -))
Open code
. i iz the imaginary unit
Enlarge Data Customize A Interactive
Result:
More digits
1.2161791930175020244998975199362782984721717007358239... x 107!
Open code

(535.49)7(1/24) * (1-535.49"2)

Input interpretation:

% 535.49 (1-535.49%)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

-3.72563... % 10°

EQUATION (3.14)

This is just the inverse of the corresponding factor for fermions, except that the twist angle is twice as large.
Similarly, the ground state energy of a complex boson (untwisted in the ¢y direction) is —1/12, which will
give a factor ¢~/12. We also have to include in light cone gauge the nonzero modes of six untwisted bosons
X3, -+, X5. Including the ground state energy, these give a factor 1/7°(7). where 7 is the Dedekind eta function
n(r) = gt/ [1,2,(1 — ¢"). Altogether, then the nonzero modes of the bosons give

1

: 3.14
7T, (1~ q exp(@mik/N)) (1 — " exp(—4nik/N)) 7 (7) W

So far everything is just the reciprocal of what we would get for fermions with the same twist angles.
1/ (((((535.49°(1/12)*(((1-535.4972exp(-20Pi*i/5)))(((1 -
535.49°2%exp(20Pi*i/5))))))
Input interpretation:

1

T — iy ;

V535.49 ((1-535.49% exp(-20 ) (1-535.497 exp(20 )
Open code

° iizthe imaginary unit
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Enlarge Data Customize A Interactive

More digits

7.20446... x 10712

1/ ((((535.49)(1/24) * (1-535.49"2))))"6

1

(V535.49 (1-535.492))°

Enlarge Data Customize A Interactive

More digits

3.73943... x 10734

(3.73943*10°(-34) * 1/ ((((535.49°(1/12)*(((1-535.49"2*exp(-20Pi*i/5)))(((1-
535.49°2*exp(20Pi*i/5))))))

1
3.73943 « 107

]%,-m [[l _ 535492 exp[—zﬁ - é” []_ - 535.49° Exp[ED m ém

. i iz the imaginary unit
Enlarge Data Customize A Interactive

More digits

2.69406.,. x 10°%

(10745 * (3.73943*10°(=34) * 1/ (((((535.49°(1/12)*(((1-535.49/2*exp(-
20Pi*i/5)))(((1-535.49°2%exp(20Pi*i/5))))))))))))) 0.5

107 [3.?3943 { ga

1

'V/535.49 ((1-535.497 exp(-20 7« L)) (1 - 535.49% exp(20 = HHH

° iizthe imaginary unit
Enlarge Data Customize A Interactive

Fewer digits
More digits
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1.6413587507074341791120612193422733301170299076427560095080...
1.641358575... = L (2)

2#sqrt[6*((((((((10745 * (3.73943*10°(-34) * 1/ (((((535.49°(1/12)*(((1-
535.49°2*exp(-20Pi*i/5)))(((1-535.49"2%exp(20Pi*i/5))))))))))))0.5]

2 _[5 [1045 [3.?3943 1677

1

'V/535.49 ((1-535.49° exp(~20 7+ L)) (1 -535.497 exp(20 7 » £

ﬂ

Enlarge Data Customize A Interactive

Open code

. i iz the imaginary unit

More digits

6.27635...
6.27635...= 2w

EQUATION (3.22)

Putting all these factors together, the bosonic partition function for k # 0 is
Vv 1 1

- : 822
(872a/T)(P—1)/2 4 sin? (27k /N )q /12 T[22, (1 — g exp(47ik /N )(1 — g™ exp(—4xik/N)) n%(r) (3.22)

B _
Zgn =

((2Pi*2)/(-8Pi*2%1/2)10.5)))

2 7*

\(-8;12 51

Open code

Enlarge Data Customize A Interactive

—LT

More digits

- 3.14159265358979323846264338327050288419716939937510582097...

Open code

—imls atranscendental number
Open code
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Polar coordinates:
Exact form

r = 3.14159 (radius), & =-90° (angle

Open code

Continued fraction:

Linear form
3 1
—JF+
Ti+ 1 I
-16i+ 1
-294 i+ I
-3 i+ 1
-4 i+ T
-5 i+ 1
-15i+ I
3i+ I
2i+ T
-2 i+ 1
2+ I
-2 i+—=

(using the Hurwitz expansion)
Series representations:
More

2 n? LA
g

_sx? ko =7

2

Open code
Enlarge Data Customize A Interactive

2}1_2 i 4!-[_1}5: 1195—1—2k{51+2k —4 2391+2k}

e = 1+2k

2

Open code

2 7 e 1Jk 1 2 1
2 Z 4) \1+2k 1+4k 3+4k
_E!J'r k=0

2

Open code

Integral representations:
More

270 "1
R =—4,j vi1-¢ at
o i

i
2

Open code
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Enlarge Data Customize A Interactive

2 B
Snz —E’Z
2

Open code

2 7 w1
—:—Ezj dt
]

E.IT'E 1+t2

2

1/ (((4sin2(10Pi/3)))

Input:

4sin2[1a g}

Open code

Enlarge Data Customize A Interactive
Exact result:

1

3

Decimal approximation:
More digits

0.333333333333333333333333333333333333333333333333333333333...

Series representations:

More

1 1
451112{E} 239]‘“ 2k

: [Zk:ﬂ [zk)!

Open code
Enlarge Data Customize A Interactive

1 1

10 = i k 107 11
4sin?(57) 16(350, C1F Juak( 7))
Open code
10 7 32
1 43")

4 5in?(120 0
sin’(%s ) S P W'ﬂ }]Z
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1/3*(-1*P1)* (3.73943*107(-34) * 1/ (((((535.49™(1/12)*(((1-535.49"2*exp(-
20P1*1/3))(((1-535.49"2*exp(20P1*1/3))))))

1
3 Cim 3.73943 . 10734

1

'V535.49 ((1-535.497 exp(~20 H))(1-535.49% exp(20 7 L))

. i iz the imaginary unit
Enlarge Data Customize A Interactive
° More digits
-2.82118... x 107" ;
r=2.82118x10"% (radius), &= -90° (angle

10*In((((((1/3*(-i*Pi)* (3.73943*107(-34) * 1/ (((((535.49°(1/12)*(((1-
535.49°2*exp(-20Pi*i/3))(((1-535.49"2%exp(20Pi*i/3)))))))))

1
10 L::g[5 (i m) [3.?3943 107

1
'V535.49 ((1-535.49 exp(~20 1 L)) (1 -535.49% exp(20 7 L)) ”

e logzixiisthe natural logarithm
. i iz the imaginary unit
Enlarge Data Customize A Interactive
More digits
-1025.79... -
15.7080... ¢
r =1025.91 (radius), #=-179.123" (angl

This result is very near to the rest mass of Phi meson 1019.445+0.020
(1025.91)(1/14)
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¥ 1025.01

Enlarge Data Customize A Interactive

More digits

1.640889. ..
1.640889... = (2)

2*sqrt(((6*(1025.91)(1/14))))

|
2 \I 6'Y 1025.91

Enlarge Data Customize A Interactive

More digits

6.275455...
6.275455... = 2n

EQUATION (4.4)
n (T/2)  wam (2/T) o qn (4iT) i
mear) G0 isam) ~ BN sy =
2%(-694.44°8)(2*i/-1) / (-694.44716)*(i/-1)
2 [_ i} i
B 1 £:
2 (-694.44 ][- e [- 1]]
. i iz the imaginary unit
Enlarge Data Customize A Interactive
More digits

-7.395749009668823628761045893842758024764567865215740... x 10722
2%(-694.44"8)(4%1/-2) / (-694.44"16)*(2i/-2)

o )

2 (-694.44%)
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. i iz the imaginary unit
Enlarge Data Customize A Interactive

Result:
More digits

~7.395749009668823628761045893842758924764567865215740... x 107%*

1/31*In((((2*(-694.44°8)(2*i/-1) / (-694.44716)*(i/-1))))

1 ] . [_ H z
e lag[E (-694.44 }[_—594.4416 [—I]H

Open code

Input interpretation:

e logixiisthe natural logarithm
. i iz the imaginary unit
Enlarge Data Customize A Interactive

Result:
More digits

- 1.64382... +
0.101342.. ¢

Polar coordinates:

r = 1.64695 radius

Open code

1.64695 = { (2)

#=176.472° Z|I]j.'_|'.'

Series representations:

by 2[-594.448}{[21}1}] 2 arg(7.39575x 10722 i — x|

— 10§ = —— {3 +
31 —694.4416 1) 31 2
logx) 1 & (-1)F(7.39575x1072% 2 —x)* x™*
_ - forx <0
31 31 = k
Open code
Enlarge Data Customize A Interactive
1 i 2(-694.44%) (20 i) 1 |arg(7.39575x 1072 i — zp) i [ 1 J
. - = -
31 ~694.441% (—1) 31 2 % Zp
log(za) 1 |arg(7.39575x 1072 # — )
— 4+ — - | logizo) -
31 31 2
1 & (-1)%(7.39575x 1072 2 — 5o 2~
31 k=1 k
Open code
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7.30575x10 2% ;2
1 2[—594.445}[[21}1}] 2 —n+arg[— +arg(z;)

og = —aA|- +
31 ~694.4416 (_1)

B | 2

(-1)% (7.39575 x 10723 2 — zo ) z5*
k

log(zg) 1
31 31

[~1=

k=1

Open code

o AIZ(zlisthe complex argument
° |x] i= the floor function

o More information
Integral representation:

11 [ 2[—694.4—48}{[21}1}] 1 J*?.395?51m-33;‘21
D i

s 3 —dt
31 31

~694.4416 (_1) 1 t

2%sqrt((((((6/31*In((((2*(-694.4478)(2*i/-1) / (-694.4476)*(i/-1))))))))

Input interpretation:

v 1)

6
2 | — log|2 (-694.44%
a7 ﬂg[[ 9 )

Open code

e lomix)isthe natural logarithm
. iizthe imaginary unit
Enlarge Data Customize A Interactive

Result:
More digits

0.193522... +
6.28405.. s

Polar coordinates:

r = 6.28703 IZ|'|!|I'~, # = BB.2361° Z|I1j.'_|'.'

Open code

6.28703 = 2n

Series representations:
More

2

‘ T [ 2[_594'448}“2””]5
1l
y 31 -694.44% (-1)

6 O 6 +*
-1+ — log(7.39575x 107%* i) Z‘[ 2 ](-1 + — log(7.39575x10** 12}]
\ 31 e b 31 -

Open code

2

Enlarge Data Customize A Interactive
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1 2 (-694.44%) (2 6
9 ‘ [_ [ ) ””]5 :2‘1/—1+Elog[?.BQSTSxID_ZEzE}

og
y 31 —604.4416 (_1)
o (1F(-1+ 2 log(7.39575 107 2 (-2),
k=0 k!
Open code
1 2 (-694.44%) (2 i) i
[ T
y 31 _694.4416 (_1)
6 arg(7.39575x 10723 ¥ —x)
2 ([|[—|2xA - | + logix) -
e 2

i (- 1% (7.39575x 10722 2 —xJ* x*
k

k=1

for x < 0

Integral representation:

: / 1 [_2[‘594'448“[2””]5

y 31 —694.4418 (_1)

‘ 6 praosTseln23 2 ]
J E.ﬁ“’

EQUATION (4.10)

Now let us discuss the exponentially small corrections for large T. First of all, tree level exchange of a closed-
string statc is cxpected to produce a contribution proportional to cxp( E?TT{LQ | Lp)) (times the amplitude
for the state in question to be produced by the boundary on the left in fig. 1 of section 3 and annihilated on
the right). We note that ~ B

169°(4T) 16 T]2 (1 + exp(—4mnT))®
n16(2iT) 1 — exp(—4mnT)?

(((16(1+exp(-8Pi/-2))"8)))/((1-exp(((-8Pi/-2))"8))))

16 [1 + Exp{—ﬁ [—i ”}S

1-exp((-8 (-)))

Open code

(4.10)

Enlarge Data Customize A Interactive
Exact result:

16 [1 +¢“4JT]-S

P EELE S

Decimal approximation:
More digits
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~1.3380045902819326192059617767050306219528115855... x 10 270061796

124%In((((((16(1+exp(-8Pi/-2))"8)))/(((1-exp(((-8Pi/-2))"8)))))))"2

Input:

1
— 1o
24

1 [1+exp[—s[—§uf]

1-exp((-8(-3)))

Open code

e lomix)isthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

1 16 [1 +e™ " '|-g
. lng - |+inm
24 1 _ B55367°
Decimal approximation:
More digits

1.611188815124934150272971415053333711744524038881375... x 10'° -
1.627974007815798404485239662511121624247408543902587... x 10% ;

Open code

Polar coordinates:
Exact form

r~1.61119% 10 (radius

Open code

8~ -5.78927x1077° (angle

This result is a multiple of a golden number

Continued fraction:
Linear form

1
(16111888151249342 - 162797401 i) +
(-2 -i)+ 1 T
(2-2 i+ I
i-1-2 z}+—1
(2+i)+—

[using the Hurwitz expansion)
Alternative representations:

g8
1 1 16 [1+exp{_—;” 1 1 [15[1+Exp[4n}}s]
— D = — I10E.
24 _ —8m)8 24 L= 4t

1 exp[[ = } } exp((4m°)

Open code
Enlarge Data Customize A Interactive

g8
1 16 [1 P EXP[__;” 1 16(1 + expd m)®
5 o e log(a) log, ) 2]

8 2
1- exp[[_—z} } exp((4m”

Open code
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e lozZpix)isthe base=b logarithm

(8]
24

24

EA 16.:1_'_!.4,1:'8
1 1 [15[1+EXP[ -2 ” ] 1 g "'_1+:J5553r5,18 1
J1

ol Edf
1-exp((Z))

EQUATION (4.16)

n*(iT) 1 T(2iIT) 169°2iT) _ 4 7°(T) ;
I e o SR mmat’ S LB e a2t Rl e o8 (4.16)
(il /2)n7 (21T) B (iT)nf (44T) (i) n16(2iT)

((-694.44°8%(<i/2))) / ((-694.44"16*(-0)))

~694.44° (- 2 )

~694.4418 (—p

. iizthe imaginary unit
Enlarge Data Customize A Interactive

More digits

0.2446862620860295359513073673034486559557008315196752... x 10724

-1/32*In((((-694.44"8*(-1/2))) / ((-694.44"16*(-1)))))

32

1 [-594.449 [-é}]

= log| —— 2 2¢
—604.4418 (_j

e lomix)isthe natural logarithm
. i iz the imaginary unit
Enlarge Data Customize A Interactive
Fewer digits
More digits

1.6574372907359352189814848907613767481939194207834350203095...

We note that, the result 1,657437... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G1o1 /5)3 =1164,2696 i.e.

1,65578...
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Indeed:

3

14
<\/113+8\/W+\/105 Sﬁ) = 1,65578... >

1 ~694.44° (- 2}
—_—— D ™ M4
32 5| Z694.44%6 _p)
= 1.657437...

Series representations:
L 694.44° (—j) 1
-
)

arg(9.24469 x 107*% - x|
— 10T — J=—"21irK
32 2(-694.4416 (—j)

2

16

log(x) 1 & (- 1 (9.24469 x 10724 - :'c?}"c xx r
ey or x 0

32 32 k
k=1

Open code

Enlarge Data Customize A Interactive
1 [ 694.44% (-i) ]

— log|- -1)=

32 2 (-694.4416 (—5)

1 |arg(9.24469x1072% — z;) 1 ( 1 ] log(zo)
— — D —_— =rF S
32 2 Ble ) 32
1 | arg(9.24469 x 1072% — zg) 1 1 & (1) (9.24469 % 1072% — 5o} 2~
32 Hg Ea ;.;21 k
Open code
-24
1 694.44% (- 1 - *Hrg[w] TR
—lﬂg[— ][—1}:——1'fr - s
32 2 (-694.4418 (—p) 16 2

log(za) 1 & (- B (9.24469 x 1072% g }k Z.Sk

32 | 32 k
k

1]
—

Open code

o Algziisthe complex argument

. |x] iz the floor function
° More information
Integral representation:
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Og|—
32 2 (-694.446 (—)

dt

1 1 694.44% (—p is 1 1'9.2446%10-34 1
) 32 .4

EQUATION (4.19)

The functicns

7S (2T =TI, (1 + exp(—2m(2n — 1)T))* - -
?L#T}__ = exp(2a T)H“=1( Lk s - ) =exp(2aT) + 8+ Oexp(—2aT))
72(iT) 7 (4iT) (1 — exp(d4mnT))®
e _ o L 21 —'?TE.— oy 8 _ -
L) EXp(ZfrT)H"_]“_ exp(=2m(2n — UT))" _ (2T = 8+ O(exp(—27T)) (4.19)
n16(2T) (1 — exp(4mnT))®

can be interpreted, respectively, as Tr exp(—4wLyT) and as Tr (=) exp(—4mLgT), in the right-moving Neveu-
Schwarz sector of a closed string. This suggests that the Ky contribution to the partition function represents,
for large T, the contribution of NS - NS states in the crossed charmel (Like the analogous comment in section
4.1, this interpretation may be aversimplified.)

exp(-P1)+8+(exp(P1))

Input:

exp(—mh+ 8 + expim)
Open code

Enlarge Data Customize A Interactive
Exact result:

-1 m

B+e +eo
Decimal approximation:
More digits

31.18390655104304125550350410512027539154183435241084507642. ..

Open code

Property:

8+¢ " +¢" Isatranscendental number
Open code

Continued fraction:
Linear form

116



31+
E+ 1
9 1
N 1
3+ 1
1+ 1
1+ 1
87+ 1
1+
4 1
o 1
2+ 1
1+ 1
2+ 1
3+ 1
1+ 1
16+ 1
1+ 1
13+ 1
2+
5 1
g 1
28+
1+—
Series representations:
More
[ ! [ i o {
T R 1k f(142k) [1 L8 Lol 1k f(142k) LD 1 (142 kj]
Open code
Enlarge Data Customize A Interactive
o §OE T it
exXp(—m) + 8 + expim = Lz E] [1+8Lz ET +LZ . J
=0 -0 -0
Open code
T T =T
(—m)+8 () 1+8 - L L
expl-m+ 8 +expim = |1 + +
. £ w1 = =
k=0 k! k=0 k! k=0
1/19%((((exp(-P1)+8+(exp(P1))))
Input:
1_9 (exp(—m + 8 + expim))
Open code
Enlarge Data Customize A Interactive

Exact result:

1_9 {8 +e +f”}

Decimal approximation:
More digits
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1.641258230528581118710710742374751336396938650126886582069...

Open code

1.64125823952... = (2)

Property:
15 [8+e™ +¢")is a transcendental number

Open code

Continued fraction:

Linear form
: 1
+
1+ 1
1 1
N 1
1+ 1
3+ I
1+ T
2+ 1
2+
2 1
i 1
T+ T
+- 1
1+ 1
1+ 1
14+
1 1
3 1
1+ T
1+ 1
2+
1 1
1 1
11+
5 1
a1
S+—
Series representations:
More
- a8
— (eXpi- + eXpim) =
19 p(—m) + I Pla)) |
1 ‘45?_0‘ 1;klla'|;1+2k][l+8 4T (- 1;";.'1+2k1 sgf_nq 1;"‘:.-'|;1+2kj|]
19
Open code
Enlarge Data Customize A Interactive
1{ ( 8 ( L (1) 1+8 L i
— (exp({—-m)+ 8 + ex = — — +
TAE R PN =19 | L k*
=0
Open code
m
1[ (—mi+ 8 Fiyl]] - 1+8 z : :
— (exp(-m) + 8B +exp(a)) = — |1 +8| ——— | +| ——— —_—
lg p p lg L] ﬂk L] ﬁk Bi] ﬁk
k=0 ! k=0 ! k=0 !
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Integral representations:
More

1 4 IV 14? dr [1+8f4j'31\1'1-52 dr_”sﬁ'-. 1-¢2 dr]

1
— (expi-m)+ 8 + expim) = —
pi—m + eXpiml) lgf

19
Open code
Enlarge Data Customize A Interactive
1 oa ; 2 T i a . i 2

— (eXp(—m)+ 8 +exXpir)) = — ¢ S [1 +8¢° Jo Yt +e k" ]df]
19 19
Open code

1 1 21/V142 4 al1fvie2ae ap1/Vie2 d
1_9 (eXp(—m) + 8 + expim)) = E{. R r[1+8¢“ b1/ V1 r+¢= o Vs e

2*sqri((((((6/19*((((exp(-P1)+8+(exp(Pi))))))))))

Input:

b
2\' 1—9 (exp(—m) + 8 + expim))

Open code

Enlarge Data Customize A Interactive
Exact result:

|
6 =T m
EJ—[S+¢“ +e )
19 '

Decimal approximation:
More digits

6.276161067777495052729544557111914763600043381769387217701...

Open code

6.276161067... =2xn

Property:
I

EJ B (8+¢ " +¢") is a transcendental number

Continued fraction:
Linear form

119



B+

3+ 1

18+

Series representations:
More

1
2 J 1_9 (exp(-m}+ 8 +expm b =

6 =2 6 *
2 | -1+ — (8 +exp(-n)+explm) Z 2 ][—1 + — (B +exp(-m) + EXIJ[II’]']'J
19 =k 19

Open code

Enlarge Data Customize A Interactive

1
EJl—g (exp(—m) + 8B + exp(m 6 =

6 o, 1 (14 {5 8+ expeom +exp) (1)
o' ) O S 0 (8 + exp(-m) + exp(m)) Z k!

k=0

Open code

1
2 | — (exp(-m +8 +expimn b =
19
kf 1y (6 k-
\(,_ w [—1) {_z}k{lp [8+exp[—;r}+exp[;r}}—zn} g
2 Zn

k!
k=0
for not ((zopeR and —e= < zg = 0))
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((((exp(-P1)-8+(exp(P1))))))))))

Input:

exXpi—m) — 8 + exp(m)
Open code

Enlarge Data Customize A Interactive
Exact result:

. R

Decimal approximation:

More digits

15.18390655104304125550350410512027539154183435241084507642...

Open code

Property:
~8+¢ " +¢" is atranscendental number

Open code

Continued fraction:

Linear form
15 .
+
£+ 11
24 1
3+ T
1+ 1
1+ 1
87+ 1
1+ I
4+ I
24 T
1+ 1
2+ T
3+ 1
1+ 1
16+ 1
1+ I
13+ I
24—
i1
1
28+ T
1+—=

Series representations:
More

458 (-1F f142k) ay® 1ffl1e2k) B E® 1K /(142k)
exp(-m) -8 +exp(m) =e RO TV [1 g e NS g T R ]
Open code
Enlarge Data Customize A Interactive

i B Lo ) L
eXpi—m) — 8 + expim) = LZ k!] [1 -8 [?_‘ k!]N - Lz Y ]

=0 =0 -0
Open code
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1 1 1

+
w o (-1f T (=1 e (=1
k=0 k! k=0 k! k=0 k!

expl-m -8 +expim =|1-8

27*4*1/10"3((((exp(-Pi)-8+(exp(P1))))))))))

Input:
1

27 w4 — (expi(-m - 8 + exp(m))
10°

Open code

Enlarge Data Customize A Interactive
Exact result:

27 N
— (-B+e 7 +£7)
250 !

Decimal approximation:
More digits

1.639861907512648455504378443352080742286518110060371268253...

Open code

1.6398619... is a golden number

Property:
27

e (-8 +¢™" +¢")is a transcendental number

Continued fraction:
Linear form

1+
1+

1+

1+ 1
3+

2+ 1
11+
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Series representations:
More

27 4 (exp(-m) - B + expin))
3 —

27 _aye c1ffl1e2k) av® 1R f14ak) 8 YR -1 (142 k)
e '[1—80 Ske=0 T g Sk ]
250

Open code

Enlarge Data Customize A Interactive
27 4(exp(-m) -8 +expim) 27 [& 1) a 41 pEn e
pl—m} + pﬂ']‘:_l_ 1—82— +z_
10° 250 1 k1 4
-0 -0 =0
Open code
27 4 (exp(-m) — B + expim))
10° N
T .l'l' —IT
27 1 1 1
—|1-8 +
250 w =1 @  (=1f w 1
k=0 k! k=0 k! k=0 k!
Integral representations:
More
27 4 (exp(-m) -8 +exp(r) 27 R V142 ar 1_ 8.tk V142 & v Ak V142 ar
10° - 250
Open code
Enlarge Data Customize A Interactive
27 4 (exp(-m -B+exp@) 27 2k 1/(14¢2) dt 1Bk 1/{1402) e L 1/{1462 )t
10° 250
Open code

27 4 (exp(-m - 8 + expim))

167
11/v 142 11/ 12 11/ 2
27 -2 (] 1N 142 de y —Efz'b 1N 12 dr H,“JD 1 Vix di]

[ 3
250

(31.1839065-15.1839065)

Input interpretation:

31.1839065 - 15.1839065

Open code

Enlarge Data Customize A Interactive
Result:

16
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EQUATION (4.25)

1

sinh

Plg]= (ta.nh TNz/2— lr tanh ?r;L.',/E) (4.25)

(((tanh(Pi/2)-1/3*tanh(Pi/6)))) / (((sinh(Pi/3))))

Input:
tanh[ﬂ}— ltﬂl‘lh[E}
2 3 &
sinh[E }
3
Open code
e tanhix) is the hyperbolic tangent function
. sinhix) is the hyperbolic sine function
Enlarge Data Customize A Interactive

Exact result:

[canh( ) - = tanh( 2 esch %)

e cschixisthe hyperbolic cosecant function
Decimal approximation:
More digits

0.605902598944785017021978098185374166059926591027688688602...

Open code
Property:
1
csch{f} [— - tanh[ I] + 1:511‘1}1{I ]J I1s a transcendental number
3 3 6 2

Open code

Continued fraction:
Linear form
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1+ 11
1+ 1
1+
1 1
i 1
B+ 1
5+ 1
1+ i
1+ 1
1+ T
16+ I
4+ T
1+ I
B+ T
3+ I
1+ I
5+ I
1+ I
B+ 1
1+ I
9+ 1
6+ I
1+ =
Series representations: h
More
m 1 m 2 o
tanh{i}— Etanh{a} =i B(l-2ky csch[;}
sinh(? ) S (1-2k+2k?)(5-18k + 18 k% )x
3 - J
Open code
Enlarge Data Customize A Interactive
m 1 m
tanh{i}— Etanh{a} B
- T
smh[;}
2 {_1 s 20 [3 kT )14k f—l,-'3{1+k:|n”[l L2738 :_1:; ]
- T
Open code
'fslnh{E } - tanh{f} 20 -1
2 3 & s el ged Z {3 fl:—l—{l—ﬂk:lrr n [_1}1+.I; ‘,—1."3{1#::'“} =0
: 2
smh{’—;} bndi k=_ﬂn+9k T
Open code

o More information
Integral representations:
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o

I I
tanh[g}— % tanh[g} ok b sech?(t)ydt - 3 ;2 sech?(t) dt

sinh[g} - T J'D'lcush[?}d’t

Open code

tanh[g } = i tanh[i} ~ Jg _4: (sech?(t) - 9 sech?(3 t))

_ " dt fory>0
sinh[g} s

0 . G = (36 s)4s
Vo fieme © 7 g

—i pa+y 32

Open code

1/ ((((tanh(Pi/2)-1/3*tanh(Pi/6)))) / (((sinh(Pi/3))))

Input:
1
tzmhl'% }-L tanh|T)
g/ i
3 .h.E
sinh{ 2

Open code

e tanhix) is the hyperbolic tangent function
. sinhix) is the hyperbolic sine function
Enlarge Data Customize A Interactive
Exact result:

sinh[g}

1
1:5{1‘1}1[E } -z tanh[ﬁ}
2 3 &
Decimal approximation:
More digits

1.650430286553579348779898026887393089244934442301566466796...

Open code

1.650430286553579348779898026887393089244934442301566466796

This result is a golden number
Input interpretation:

ﬁHLﬁS043028ﬁ5535?9348??989802ﬁ88?393089244934442301566465?95 6

Open code

Enlarge Data Customize A Interactive

Result:
More digits

3.146836779808423027308882267472300622128330360326822252425 ...

And

Input interpretation:
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2 \'/ 1.650430286553579348779898026887393089244034442301566466796 - 6

Open code

Enlarge Data Customize A Interactive
Result:
More digits

6.203673559706846054617764534044601244256660720653644504850...

6.2936735... = 2n

Property:

sinh{g}
: is a transcendental number
—= tanh[i} + 1:3111}1[E }
3 & 2
Open code
Series representations:
More
1 9 sinh()
— 3
tanh|{T)-L tanhi L) 26 [_ 1 + 1 ]
— 23 6 2
EEYE) Zm 141-2 k7 14901-2k&°
-3/ k=1 T
Open code
Enlarge Data Customize A Interactive
‘ E]—l -2k
g o L
1 Lk=o {142 k)
tanhn"l]—l— tanhlf’l'l o [_ 1 + 1 - ]
_Ls—ﬁ_sinh.% 4}1_2\}:! 141-2k% 149 0-2k°
+3’ k=1 ]
Open code
1_i), 2k
9ige, 52)
1 k=0 (k)
tanhn"lﬁ—l— tan'hlljl'l Q [_ 1 + 1 ]
27 3 &' v]
i 4}sz 141-2k° 149 0-2k°
+3/ k=1 i)
Open code
[ ]
Integral representations:
=] g
1 T JD cnsh[ : }dt

tanh{T)-L tanh{T)
(33 ;)

T
e |° (sech®(t) - 9 sech?(3 t)) dt
2In 'E'

Open code
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Enlarge Data Customize A Interactive

a ¢
-, = (36 5)4s
1 iV [T —— g5
—i sa+y 532 :
— [0 1§

mnhlfjl'l—l- tanhi *) =
—23. 6 4 [®(sech’(t) - 9sech?(3 1)) dt

sinhl:_g )

Open code

° s=chix) is the hyperbolic secant function
[ )

(((tanh(Pi/4)-1/3*tanh(Pi/12)))) / (((sinh(Pi/6))))

Input:

tanh[i}— L ranh[i}
4 x| 12
' mi
smh[ 6}
Open code
e tanhix) is the hyperbolic tangent function
. sinhix) is the hyperbolic sine function
Enlarge Data Customize A Interactive
Exact result:
T 1 o m
[tallh[—] - - tanh[ s H csch[—]
4/ 3 12 B
e cschixisthe hyperbolic cosecant function
Decimal approximation:
More digits

1.0412789186779761209189063267875867715592224220989867526609...

Open code

Property:
i

c sch[ -
6

Open code

] [— E tanh[ l] + 1:311‘1h[f ]J is a transcendental number
3 12 4

Continued fraction:
Linear form
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1+
24 + 11
4+ 1
2+ 1
3+ 1
2+ T
1+ 1
1+ 1
44 I
67+ T
44 1
2+ 1
9+ 1
1+ T
1+ 1
3+ I
2+ 1
1+ I
6+ I
1+ T
1+
S+
Series representations:
More
tanh[ }— e tanh{ " 256 (1 - 2 k)* csch{’l}
sinh(?) g‘ 5-16k +16k%)(37 - 144k + 144 k* |
Open code
Enlarge Data Customize A Interactive
m 1 m
tanh[;}— Etanh{ﬁ} B
sinh[’é}
N 14k =1/2(14k)m [ 1)3{14k)m w (=1
4(-1+ 5P -1 (-3+e r+2zp, L2
T
Open code
m 1 o
tanh[;}— ;tanh{E} B
sinh[’é}
_ Jhap i [_1}1+k P—l.-'2111+k:lrr [_3 1.:3:'1+k'|n i
o k— T+36 kz
=—a

Open code
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(] More information

Integral representations:

tanh[i } s i tanh[l’—;} 2 [J:ll

[X] |='

I
sech®(tydt - 3 |p* sechz[t}dt]

sinh[’é} ;rjélcnsh[”—;}dt

Open code

il
4 12

sinh[’é}

tanh[ }' itanh[i} ~ % (sech®(t) - 9 sech?(3 t))

- I
a2 J144 sh4s

v fien ST

=i a4y g2

(((tanh(Pi*i/4)-1/3*tanh(Pi*i/12)))) / (((sinh(Pi*i/6))))

Input:

tanh[;r i}—%tanh[;r 1‘—2}

H d
Slnh[ﬂ' : 6}
Open code
e tanhix) is the hyperbolic tangent function
. sinhix) is the hyperbolic sine function
. i iz the imaginary unit
Enlarge Data Customize A Interactive
Exact result:

1
—21(1——1[2—1.;'3”
3
Decimal approximation:
More digits

1.821367205045918195684964227670581577961870169206920418703...

Open code
Alternate forms:
More

2 2

3 V3

Open code

Enlarge Data Customize A Interactive
2
3 [1 + E ]

Open code

é[zmﬁ}

Open code

Continued fraction:
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Linear form

: 1
+
1+ 11
4+ 1
1+ 1
1+ I
2+ T
20+ 1
2+ 1
1+ 1
1+ T
+- 1
1+ 1
1+ 1
2+ T
20+ 1
2+ I
1+ 1
1+
4+ 1
1
1+
1+ 1
1
2+=
Series representations:
More
sl 1 o 0 1y —1]
tanh{: } n E tanh{E} 4i [Ek=l fEHI:l—Zk:IE E:'.l;:=1 f2+36l:1—2 k:lz
: mi o im
sinh( ) m Yo Tri2k(g)

Open code

Enlarge Data Customize A Interactive

miy_ 1 mi s[mé_w—l]
rﬂnh{:}— ;tanh{ﬁ} Zie1 244 (1-2kp Zi-1 i2436(1-2k2

sinh{”—;} a2 Z.?:n gl 2k

l{l+2 k)t

Open code

1 a

(imy

2k

1
i2436(1-2k)2 ]

Ak

s ] ) o
ranh{% } - i tanh{%} 81 [Ek=1 214 (12K Lo
: i = WL b S
smh{ﬂ . Z“’ 67 % i (i3 AN
6 } L 2k}

Open code

131
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Integral representations:

sech?(t)dt -3 | * sech®(t)dt

El

ol

21 5

tanh["f}— i tal‘lh[:—;}

sinh[”—‘]

- mL%ush[%}dt

Open code

LT

_le_
0

tanh[”f } E i tanh[j—;} 8 A (sech®(t) - 9 sech?(3 1))

2

= dt for 0

T A oad r|:‘ 7
iver [ ¥
A waty

/1144 5145

sinh[”—‘] o

&

3/2

((((tanh(Pi*i/2)-1/3*tanh(Pi*i/6)))) / (((sinh(Pi*i/3))))

Input:

tanh[;r é}—%tanh{n ’E}

Sinh[ﬂ' ‘;}

Open code

n! is the factorial function

(] More information

e tanhix) is the hyperbolic tangent function
° sinhix) is the hyperbolic sine function

Enlarge Data Customize A Interactive

Result:

0

1/ ((((tanh(P1/2)-1/3*tanh(P1/6)))) / (((sinh(Pi/3))))
Input: )
tanh{T)-L tanh( T

sinhl:g:l

Open code

. i iz the imaginary unit

e tanhix) is the hyperbolic tangent function
. sinhix) is the hyperbolic sine function

Enlarge Data Customize A Interactive

Exact result:

sinh[g}
tanh[—}— %tanh[g}

bl

2
Decimal approximation:
More digits

132



1.650430286553570348770808026887303080244034442301566466796...

Open code

1.65043028 is a golden number

Property:

sinh{’l}
3 15 a transcendental number
2 tanh[i} + 1:alr1h[E }
3 & 2
Continued fraction:
Linear form
: 1
+
1+ 1
1+ 1
1
1+ I
B+ 1
5+ I
1+ 1
1+ T
1+
16+ 1 T
4+ 1
1+ T
5+ 1
3+ T
1+ 1
5+ I
1+ 1
B+ i
1+ 1
O+ 1
b+ 1
1+=

Series representations:
More

1 9 sinh(?
tamh| L)L tanh| L) 3.5[_ 1 1 ]
—iﬁﬁM—i Zw 141-22 149 (1-2k7

-3/ k=1 T
Open code
Enlarge Data Customize A Interactive

‘ E]—l -2k
@
1 ? Lio {142 k)

1

9[— 1 + 1]
4}1_2\}:! 141-2k° 14001-2&7°
k=1

i)

tanhl'll'l—l—tanhlf’l'l
a5 5!

— T
smhlg:l

Open code
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(-5

(zk)!

9Tk

1

tanh| T '|—1— mnhll’l'l
lal™ g Y,

inh{ I
smhj 7|

2

9[— 1 + 1 J
4”_2{\] 1H1-2&7 14901-2 k2
k=1 T

Integral representations:

1 nt
1 - frjj cosh[?}dt
tanh{T)-k tanh{ T} - x
—2—]_'%&‘ |° (sech®(t) - 9 sech?(3 t)) dt
2In | 3 I|
Open code
Enlarge Data Customize A Interactive
a2
. = /{36 s)4s
e e
1 I \'l? i sy 53,-'2 ds

_ To1 o)
mnhlfjl'l—l- tanh|T) i
—2-2—6 4 f°(sech’t) -9 sech’3 ) dt

sinhl:_g )

89/100 ((((tanh(Pi*i/4)-1/3*tanh(Pi*i/12)))) / (((sinh(Pi*i/6))))

Input:
i

E ranh[;r :—;}—itanh{n E}

100 ' i
smh[;r 6}
Open code
o tanhix)is the hyperbaolic tangent function
. sinhix) is the hyperbolic sine function
. i iz the imaginary unit
Enlarge Data Customize A Interactive
Exact result:
89 1
—EI(I—EI[E—EH
Decimal approximation:
More digits
1.621016812490867194159618162626817604386064450594150172646...
1.62101681249...

This result is a golden number

Open code

Continued fraction:
Linear form
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1+
1+ 1
1 1
N 1
1+ 1
1+ 1
1+ T
3+ 1
3+ T
2+ 1
1+ T
3+ 1
1+ T
2+ 1
1+ T
1+ 1
2+ T
1+ 1
3+ I
1+ 1
1+ T
4+—1
11+=
Series representations:
More
[tanh{g = - tanh[% )89 89 [Ek=1 244 (1-2kp L Z436(1-2kp
: mi - o im
smh{z}lﬂﬂ ESNZHIHM[z
Open code
Enlarge Data Customize A Interactive
& i o 1 o 1
[tanh{g |- % tanh[% )89 178 [E.E:l Zia(1zk  “k=1 2 a6(1-2kp ]
sinh(™ } 100 - Se 6712k 2k
{ & } 251 Lk:ﬂ (142 k)!
Open code
[tanh{g - : tanh{% })89 178 [Ek=1 24412k Zie 2126(1-2K)?
sinh(™ } 100 - 2 S 672K 3 2k
{ & } il Zk:ﬂ (zk)
Integral representations:
in im
. . f12 2 a4 2
{tanh{ﬂ } A tanh[ﬂn 89 8O [}J sech®(t)dt -3 [, sech [t}dt]
4/ 3 12 __

sinh{”?:} 100

Open code

SDz;rj;lcc:sh[”?f}dt
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Enlarge Data Customize A Interactive

i 1 o 1 .
[tanh[% } T tanh[ﬁ” 89 (% 178A (sech®(t) - 9 sech?(3 t)) p—
o T = " EYETY
5111h[1—6‘}1DD O i [Awy JiT %)/ (144 sy 4

=FA ety 32

(0.6059025989447+1.0412789186779)

Input interpretation:

0.6059025989447 + 1.0412789186779

Open code

Enlarge Data Customize A Interactive

Result:

1.6471815176226

Open code

1.6471815176226 = £ (2)

2#sqrt((((6*(0.6059025989447+1.0412789186779)))))

Input interpretation:

24/ 6(0.6059025989447 + 1.0412789186779)

Open code

Enlarge Data Customize A Interactive
Result:
More digits

6.2874761568488...
6.2874761568488... = 2n

EQUATION (B.5)

A standard result is that the functions r = P(z) and y = P'(z) are related by
2 3
y =4z" — gz — g3, (B4)

which is the usual description of a Hiemann surface of genus 1 as an algebraic curve. Here go and g3 depend
on 7 only, and are modular forms of weights 4 and 6, respectively!!:

60 = 1 140 ~ 1
=2 D o 80="7 X oioE (B5)

D —r 2
TIT‘-'?.&Z#O m.m:?ﬁ.#o

60/(PiY * 1/ ((-3/2-2/2))4

Input:
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60 1

_:"|'4 [_32 _22}4

Open code

Enlarge Data Customize A Interactive

Result:
Approximate form
Step-by-step solution

28561 »*

Decimal approximation:
More digits

0.000021566434483423553494246244740279459700629113519074814...

Open code

Property:

60
——  is a transcendental number

28561
Open code
Continued fraction:
Linear form
1
1
46368 + 1
2+ 1
1+
5 1
% 1
1+ T
2+ 1
4+
1 1
N 1
3+ I
3
H 1
1+ T
3+ 1
1+ T
1+ I
1+ I
1+ 1
3+ 1
11+ 1
3+ T
24+ =
Open code
Series representations:
More
B0 15
[_32_22}4F4 . ok
1827904 [ZH 1+2k]

Open code
Enlarge Data Customize A Interactive
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60 15

[—32 - 22}4 }T4 s .:_1:|k 1195—1—Ek|:51+2k_4 2391+Ek] <
1827904 ZH —

Open code

60 60

a2 _ g2y & %, k d
-2t agse1 (Y (1 (o 2o+ L))

Open code

Integral representations:
More

60 15
_32_224 4 foa: 1 4
[ ' 114244(f 5 at)

Open code

Enlarge Data Customize A Interactive

60 15

a2 _n2\4 4 : 4

=32 1827904 (W1~ at]
Open code

60 15
[_32_22}4}T4 = [ 5. ]4

' 114244 dt
Jj V142

Open code

140/(Pi)*6 *1/ ((-3/2-2"2))"6

Input:

140 1
}Tls [_ 32 B 22 }6

Open code

Enlarge Data Customize A Interactive

Result:
Approximate form
Step-by-step solution

4826800 °

Decimal approximation:
More digits

3.0169539805991768361370269444676340090775914764471972... x 107°

Open code

Property:
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140 .
15 a transcendental number

4826809 °
Open code
Continued fraction:
Linear form
1
33146014 + L
2+ 1
1+ I
2+ I
4+ I
1+ 1
1+ 1
30+ 1
1+ 1
1+ 1
3+ I
1+ 1
1+ T
5b+ 1
12+ — T
4+ 1
1+ 1
3+ 1
1+ =
Series representations:
More
140 35
(gl g6 ST
4942652416 [ZH L ]
Open code
Enlarge Data Customize A Interactive
140 35
[_32 _22}6 B W 1 11e51-2k (142K 4 50l 42K) 6
4942652416|> " e
Open code
140 140

a2 o216 6 k ;
3 -2 4na6809 (Y, (-2 (2 + 2 + 22

Integral representations:
More

140 35

2 _o26 6 . 6
(-3° -2 = 77228044 ([ 5 at)

Open code

139



Note that 775.4 is a rest mass of a charged Rho meson, very near to the value
77228944 that is a multiple

Enlarge Data Customize A Interactive
140 35

[_32 it 22'||5 .?TEI 73

&
??EEEQM[LI - {:r]
".'Il—fE

140 35

2 _ o216 6 6
FITP 4942652416 1-£ at]

(((((140/(P1)"6 *1/ ((-32-2"2))"6))))) * (((((60/(Pi)*4 * 1/ ((-3"2-272))"4)))))
140 1 60 1
[:5_ [—BE—ZZF][;; [-32-22ﬁ]

Enlarge Data Customize A Interactive

° Approximate form
° Step-by-step solution

137858491849 x1°

° More digits

6.5064940362096041720743317020124337796354557313504504. . % 1071*

8400
137858491849 71°

is a transcendental number

° Linear form

140



1536926 022578 + 11
7+ 1
3+ T
1+ I
3+ I
3+ I
B+ i
18+ 1
1+ T
10+ 1
1+ I
1+ I
ly——mMmM
T
o 1
2+—1
5+ 1
0+=
Series representations:
More
60 140 525
4 2 o2y 6( g2 o2\6 10
a (-3 -2 )x" (-3 - 2°) S (-1f
(™ ( M E ) 9D34594121815D54[Zk=ﬂ 1+2]
Open code
Enlarge Data Customize A Interactive
60 - 140
[,11'4 [_32 _22}4};|-6 [_32 _22}6 =
8400
e el 1osmLoB k| p LR g gyl 2R
137858 491 849 [LM - S
Open code
60 140 8400
4 2 2wy B( g2 o2\6 : L 10
a (=3 -2V )x" {-3* - 2¢) W f 1 1 2 1
Ll IMESK| . 13?858491849[Zk=n[ v 1+M;+3+4k}]

Note that 137858491849 is a multiple of a rest mass of Pion

Integral representations:
More

60 - 140 525

(r* (<37 - 22)*)x®(-32 - 2%)° 8822943478336 ([~ 5 at)
142

10

Open code

Enlarge Data Customize A Interactive
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60 140 525

[}T4 [_32 . 22]4}}1_6 [_32 2 22}6 -

10
88229434?3335[L1——l—-4r]

Y 142

60 - 140 525

4 a2 a2y B¢ a3 216 10
o e o 9&3469412181&D54[£1#_L-r2fxq

(((((140/(P1)*6 *1/ ((-372-272))"6))))) / ((((60/(P1)*4 * 1/ ((-372-272))"4)))))

140 1
B (3222
60 1
nt 32 _g2)%
Enlarge Data Customize A Interactive

Approximate form
Step-by-step solution

507 n°

More digits

0.0013989118057127502960693417011204999454250718390656263088...
Note that 0.0013989118 * 10° = 139.89118 is very near to the pion rest mass 139.570

7

15 a transcendental number
507 x°

Linear form

142



714 + .
1+ 1
5+
3 1
) 1
3+ 1
2+ 1
1+ I
18+ 1
1+ T
5+ 1
1+ 1
B+ 1
1+ I
21+ 1
1+ T
18+ 1
1+ I
1+ 1
12+ I
28+—
Series representations:
More
140 7
6070 (-32-22pp w (1|2
Open code
Enlarge Data Customize A Interactive
140 7
60xS (-32-22f (-1 119571 -2K 5142k _4 . 230l +2k)
L3 r L) ¥
x (-a2-22y? AR [Zk:ﬂ 142k
Open code
140 7

6 (222 k 2
60 n® (-32-22)p ED?[ZN {_l} { L colBiee o }]
(3222 ) k=0l 4/ W12k " 144k 344k

Integral representations:
More
140 7
60 n® (-32 22 = i
— = 8112[ T oAt it
.|T4 ,:_32 _22 :|4 Jj

Open code
Enlarge Data Customize A Interactive
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140 7

600 (3222 (o P
SR 2028 (" —7 dt]
140 7

&:l.l'l'ﬁ II—EE—EEIIE‘

g T v EDEB[J‘; ! dt]z

Y12

1/4(((((140/(P1)*6 *1/ ((-372-272))"6))))) * (((((60/(PD)"4 * 1/ ((-372-2"2))"4)))))
1 (140 1 60 1
‘_‘[;r_5 [-32-22}5][:“ [-32-22]“]

Enlarge Data Customize A Interactive

Approximate form
Step-by-step solution
21

137858491849 »1©

More digits

1.6266235090524010430185829255031084449088639328376126... x 10"
1.6266235009...

This result is a sub-multiple of a golden number

2100

R 15 a transcendental number
kg

Linear form

144



6147704000312 + 11
1+ 1
1+
» 1
3 1
2+ I
4+ 1
25+
3 1
= 1
1+
9 1
® 1
1+
2 1
i 1
B+
9 1
i 1
1+ 1
21+ 1
2+=
Series representations:
More
140 - 60 525
[&] 2 246 4 2 24 2 — 10
(I (-3* ~2°P)(n* (-3 27} 4 36138776 487264256 (Y5 ‘1112-‘*]
Open code
Enlarge Data Customize A Interactive
140 60
(ir® (3% - 22)%) (n* (-37 - 27)*)) 4
2100
e el 1osmLoB k| p LR g gyl 2R
137858 491 849 [LM - S
Open code
140 - 60
((7® (-3% - 22)°) («* (3% - 2%)*)) 4
2100
00 1y 1 2 1 )10
13?858491849[Zk=ﬂ[—4} (L + 2+ Mk}]

Note that 137858491849 is a multiple of the rest mass of pion

Integral representations:
More

140 60 ) 525
((n®(-32 -2)°) (x* (-32 - 2%)*))4 35201773 913344 ([ L5 at)"°
1+

Open code

145



Enlarge Data Customize A Interactive
140 60 525

& 2 a6y 4 2 _ g2y &
([x° (=37 - 27)°) (=™ (37 - 27)7)) 4 35291??3913344[£1 ! dt]

—_—

‘-." 142

Open code

140 60 525

((r* (32 -2)°)(r* (-3° -2 4 36138776 487264256 (V- dr]m

0.256(((((140/(P1)"6 *1/ ((-372-272))"6))))) * (((((60/(P1)™4 * 1/ ((-32-22))™4)))))

Input:

e 140 1 ] [50 1 ]
: B [_32_22}5 o (-32-2%)°

Open code

Enlarge Data Customize A Interactive

Result:

More ldigits;

1.66566... % 10713

This result 1.66566 is a sub-multiple of a golden number

Series representations:

More
(0.256  60) 140 1.4876x 1071
[}T:t [_32 —22*) 8 [_32 _ 2|8 - [ —o  (—1 ]10
s ' k=0 1+2k
Open code
Enlarge Data Customize A Interactive
(0.256 - 60) 140 1.5233x10°1!

[}T4 [_32 - 22}4}}1_6 [_32 3 22}6 -

[_1+Lf=1ﬁ_k]]

Open code

(0.256 - 60) 140 1.55986 % 1078
6 T 10
(n* (-3% - 2%)%)x° (-32 - 2%) oo 27K (-B450k)
k=0 'Bk]
;)

Integral representations:
More
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(0.256 - 60) 140 _ 1.5233x m'”
[.?T4 [ 32 22 6[ 32 22} [Jjw . th

1+

Open code

Enlarge Data Customize A Interactive
(0.256  60) 140 1.4876 10714

(n* (=37 - 22)%) 6 (-32 — 27)5 _[Ll,“l'l__tz dt]“‘

Open code

(0.256  60) 140 _ 1.5233x 10°4
[.?T4 [ 32 22 6[ 32 22} [J—:'wgi-zﬁdtjlﬂ

1.5233 is a value sub-multiple very near to the rest mass of baryon Xi 1531.80
0.254(((((140/(P1)™6 *1/ ((-372-272))"6))))) * (((((60/(P1)4 * 1/ ((-32-22))"4)))))

NE S B
: & [_32 _ 22}6 .?'I'4 [_32 i 22]4

m

Open code

Enlarge Data Customize A Interactive

More digits

1.65265... x 1071
This result is a sub-multiple of a golden number

More

(0.254  60) 140 1.47598 x 1071
[}T4[ 32 _ 22 6[ 92 _ 22} n [ - ﬁ]m
k=0 1+2k&
Open code
Enlarge Data Customize A Interactive
(0.254 - 60) 140 1.5114 %101

[}T4 [_32 - 22}4}}1_6 [_32 3 22}6

g

Open code
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(0.254  60) 140 1.54767x 107®

(r* (<37 - 22))u® (<32 - 225 [ . 24.;_&5“;.]1”
k=0 (3 k
(o)

1.54767 is a value sub-multiple very near to the rest mass of baryon Xi that is 1535

More

(0.254 - 60} 140 1.5114 %1071
(r* (32 - 228 (<37 - 22 ([ = at)"”
o2

Open code

Enlarge Data Customize A Interactive
(0.254 - 60) 140 1.47598 x 10714

(-2 - (e

Open code

(0.254 - 60) 140 1.5114 % 101!

[;1'4 [_32 = 22}4}}1_6 [_32 i 22]_6 U;_,gn-:i £“_}II:I

0.2487(((((140/(P1)"6 *1/ ((-372-2"°2))"6))))) * (((((60/(P1)™4 * 1/ ((-372-2"2))"4)))))

i

[3248'}"[E —1 ][5—D —1 ]
; & [_32_22}6 4 [_32_22]4

Open code

Enlarge Data Customize A Interactive

More digits

1.61817... x 10712

This result is a sub-multiple of the golden ratio 1,61803398...

More

(0.2487 - 60) 140 1.44518 x 1071*
[}T:Jf [_32_22}4}F6 [_32_22}6 B [ B 1—13"‘]1':'
o ) k=0 142k
Open code
Enlarge Data Customize A Interactive
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(0.2487 - 60) 140 1.47986 % 107!
[,:'T4[ 32 22 6[ 32 22'}

g

Open code

(0.2487 - 60) 140 1.51538x 10°®
[,:'T4[ 32 22 6[ 32 22'}

10
2% (—6450 k)
Lk:ﬂ 3k]

Integral representations:
More

{0.2487 60) 140 1.47986 x 107!
(r* (32 - 22 af (-3 - 22 ([ s at)”
L]

Open code

Enlarge Data Customize A Interactive
(0.2487 - 60) 140 1.44518 x 1071*

(n* (-3% - 22} 6[ 92 _ 22} - (Hmﬁ}m

Open code

(0.2487  60) 140 1.4?985><10‘”
4 g2 92y 6 92 o2\6  (rasing 110
(7 (3% - 2%) (-3° -2 } Uj : .-“}

Or:

sin(2Pi/25)((((140/(Pi)6 *1/ ((-3°2-2"2))"6))))) * (((((60/(Pi)4 * 1/ ((-3/2-
272))"4)))))

Input:

, [2 T ] 140 1 60 1
5in e B —— D S —
25 ﬂ_ﬁl [_32 L 22}6 ,:'T4 [_32 _ 22}4
Open code

Enlarge Data Customize A Interactive

Exact result:

8400 sin[i—;

137858491849 »1©
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Decimal approximation:
More digits

1.6180092677037670664069104743866955102714312150780421 .. x 10712

Open code

This result is a sub-multiple of the golden ratio 1,61803398...

Property:
. f3
8400 sm[—"}
2 .
Is a transcendental number

137858491849 ¢

Open code

Continued fraction:

Linear form
1
6180090554 141 + L
1+ I
10+ T
1+ 1
2+ 1
2+ 1
2+ I
2+ 1
O+ i
1+ 1
44 I
1+ 1
3+—1
25+—1
2+ I
1+=
Series representations:
More
-3k ZLny2k
o
(sin(22) 60) 140 8400 20 —ay
(1% (-32 228 (=32 - 22)® 137858491849 r°
Open code
Enlarge Data Customize A Interactive
L f3m o k 2m
[sm[E}ﬁD} 140 ) 16800 33, (-1) J1+ZR[E}
(r* (-3% - 2248 (-3% - 22)8 137858 491849 "
Open code
, oo (-uf25-1-2k o nledk
[sm[% } 50} 140 8400 5o [Tz k)

(wt (=8 = 2 eb (=t w22 137858 491849 '
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Integral representations:

[sm[— }60) 140

672 J‘l [Efrt]‘“
= cos| —

(n* (-32 - 22)*)n%(-3% - 22)% 137858491849 Jo 25
Open code
Enlarge Data Customize A Interactive

(sin(37 ) 60) 140
(n* (~32 — 22)*) a8 (-32 — 27)8 -

1531 ‘mu+y.¢=_"2-'ll':6255]+5
- : J : ds fory>0

137858491849 5192 Juiwsy 532

Open code
am 1-2 5

[sm[— } 5':'} 140 - 4200 ; J.‘-Nﬂ, [E} Iis)

[n“[ 32 -22))2%(-3%7-2%)° 137858491849 77Y2 Juiwsy r[§ - s)

Multiple-argument formulas:

[sm[— }60) 140

4200(- TEHA [ 154ER)

[}T4 [_32 = 22. }}TE‘ [_32 = 22}6

Open code

Enlarge Data Customize A
{sin[z—" | 60) 140

137858491 849 nlﬂ

Interactive
8400 [3 sin[z?—: |-4 sing[z?—: ))

(x* (-3 - 2%)*

Open code

IS[ 32 22}

{sin[z—” | 60) 140

137858491849 »'°

16800 cus[ }sm[zs}

(o (=32 —27F

Open code

|5[ 32 22'}

[sin[z—" | 60) 140

137858491849 »1©

8400 {3 casz[i—;} 5111[ =

2)-snd(2)
] 75

[.?T4[ 32 22 El[ 32 22'}

note that 137858491849 is a multiple very near to the pion rest mass 139.570

137858491849 71©
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From:

Kevin Costello, Edward Witten and Masahito Yamazaki - Gauge Theory And
Integrability, I - arXiv:1709.09993v2 [hep-th] 4 Feb 2018

Next, let us compute the angles. Let us label the representations as Vi = 2T.
Vo =27, V3 = 851. Table 47 of [35] tells us that the Dyukin index of 27 is 6 and that
of 351’ is 6 % 28. The valucs of the guadratic Casimirs arc 6/27 and 6 x 28/351. We
can change the normalization so that the values of the quadratic Casimirs are 1 and

28/13. 'I'he angles are

Bia—m—T e
12 1 TR "“—G.

13 z
: (7.51)

5'23=6'31=?r4__=7r%.
13

Sinec, in this example, #12 < 0. we have to shift the Wilson lincs in the z-plane mnstecad

of just placing them at angles in the topological plane,

From (7.51), we have that:

(((Pi*13)/12-(Pi/6))))
LI
2§

Open code

Enlarge Data Customize A Interactive
Result:

Approximate form

Step-by-step solution

11x
Decimal approximation:
More digits

2.870793265790643801924089768006210977180738616093847002560...

Open code

Property:
11x .
E 15 a transcendental number

Open code

Series representations:
More

ml3

x 11?2[—1#‘
12 6 38 Z1+2k

Open code
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Enlarge Data Customize A Interactive

xl3 T bt ll[—l}k 1195'1-2k[51+2k_4 2391+2k}
E_E_kﬂ:,_ 3il+2k)
713 11 “,[ lT[ 1 2 1 }
I b Sl 1+2k  1+4k  3+4k
More
13 11 f1 7
ESed Bt I iyeoi? g
12 6 3.
713 & 11 [1 1 .
e B .
S LR T
13 11 1

Now:
From Wikipedia

In atomic physics, Rydberg unit of energy, symbol Ry, corresponds to the energy of
the photon whose wavenumber is the Rydberg constant, i.e. the ionization energy of
the hydrogen atom.

Rydberg unit of energy
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1Ry = heRy, =

where

mee*
82 h?

e 'S the rest mass of the electron,
e is the elementary charge.

gq is the permlnmty of flee space,

h is the Planck _::c_nstant and

¢ is the speed of light in vacuum.

Thence, we have that:

= 13.605 693 009(84) eV

1/(((Pi*13)/12-(Pi/6))))*2 * 13.605693009

Input interpretation:

12 &

Open code

[:r 13 n}E

13.605693009

Enlarge Data Customize A

Result:
More digits

1.6405823841...

1.6405823841... = { (2)

Series representations:
More

1.01199369488430

Interactive

13.6056930090000

13 o}
o

Open code

(oo 2

Enlarge Data Customize A

13.6056930090000 B

k=0 142k

Interactive

4.04797477953719

ml3 mye
|

Open code

13.6056930090000 B

[— 1.00000000000000 + z:;l E_i]]z
k!

16.1918991181488

13
o

b

27k (—6+50 k)
3k]

i
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fy. 4 ; oo
is the binomial coefficient
-

° More

13.6056930090000  4.04797477953719
713 )2 - oo _1 2
=3 (B -z 4t)

Enlarge Data Customize A Interactive

13.6056930090000  1.01199369488430
713 gy B G o
G ((V1-¢ aef

13.6056930090000  4.04797477953719

= f (= ef

And:

2#sqr(((((6* (((Pi*13)/12-(Pi/6))))"2 * 13.605693009))))))

1
2 |||5 —————— +13.605693009

Enlarge Data Customize A Interactive

° More digits

6.2748687012...
6.2748687012... = 2n

We have also the following expression:
(((L/((P1*13)/12-(Pi/6))))"2 * (137.035/10))))))

Where 137.035 is the value of the reciprocal of the fine-structure constant
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1 137.035

o I

Open code

Enlarge Data Customize A Interactive

Result:
More digits

1.65238...
1.65238... is a golden number

Series representations:

More
137.035 1.01927
10(728 _ 1) - o =1k 2
[ 12 5} [ k=0 1+2k]
Open code
Enlarge Data Customize A Interactive
137.035 4.07707
m13 _ )@
10 { 12 6} ., [ z"” i
k=1 {2 kl
k /
Open code
137.035 16.3083
9. g
10 {"E = e 27K (-B450K)
k=0 {3 k'l
k)
Open code
Integral representations:
More
137.035 4.07707
113 12 (e 1 |2
llZl[ 12 6} [J:J 1442 dt}
Open code
Enlarge Data Customize A Interactive
137.035 1.01927

£ e %}2 U;lm' 12 Jt]z

Open code
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137.035

to(22 ]

407707
— T - : 2
(52 ae

Open code

And:

sqrt[6*(((((L/(((Pi*13)/12-(Pi/6))))"2 * (137.035/10))))))]

Input interpretation:
I

1
‘ﬁ[w :

Open code

137.035
10

Enlarge Data Customize A Interactive

Result:
Fewer digits
More digits

3.148691164263136357587706612012413498051035653376790147532...

3.14869116... =«

Series representations:

More
6 137.035 07.8408 = 07.8408
ETIT P P

\ (5 -5 10 0

Open code

Enlarge Data Customize A Interactive

(2]

k 978408 1K [ 1
6 137.035 / |, 97.8498 . I i
_— = — 1 +
n13 _a)? e k!
\l [ 12 6} 10\ k=0
Open code
ki 1 078408 kL
6.137.035 _ — CUF (-5 ) (B2 - %) %
— " =+ z
ml3 E}Z 10 k!
V [ 12 6 k=0
for not ({zgeR and -~ < zg < 0))
Open code
. : is the binomial coefficient
3 \ |
° n! iz the factorial function
e laipizthe Pochhammer symbol (rizing factorial)
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The smallest representation of E; is the 56. It is a pseudoreal or symplectic represen-
tation, so there is an invariant antisymmetric form w € A?56. In addition, there is a
completely symmetric quartic invariant ¢ € Sym?56. It is natural to ask whether this
vertex can be quantized, like the 272 of Eg, which was one of our examples in secticn
7.6. The answer is that it can, though the proof is not as simple as for the 272 vertex.
Both of these examples will be useful in [25].

We would like to understand the possible vertices that are Dy invariant. and the
possible anomalies that are compatible with the [)j symmetry. Let us first enumerate
the Ey-invariant elements in 56%* that are also Dyj-invariant. Note that we can identify
56 with its dual, using the Ev-invariant symplectic form w. We can therefore identify
Er-invariant elements of 56®* with maps of E7 representations

5692 — 56%? (7.52)

From the tahles in [35] or [36]. one has A256 22 1 @ 1539. So the Dy anti-invariant
part of 5694 is (1@ 1539) ® (1 @ 1539).

Now we want to identify the part of this that is anti-invariant under L4, not just
under [J9. So we have to consider the action of a w/2 rotation. The )4 anti-invariants
are simply the [Jy anti-invariants that are invariant under a /2 rotation. However,
there is a small surprise when we try to impose invariance under a /2 rotation on the
above description of the [J9 anti-invariants.

A 7/2 rotation exchanges the two factors of A256 that we used in the above analysis,
but with an Important minus sign. This happens as follows. We recall that the two
factors of A256 are associated respectively to the pair of Wilson lines 13 and 24. A = /2
rotation maps 13 to 24, but it maps 24 to 31; replacing 31 with 13 acts as —1 on one of

the two copies of A286. Thus the D)y anti-invariant part of 5691 i the antisymmetric

Al s - 11 LAl

part of (1 & 1539) @ (1 & 1539), ar more explicitly it is’! 1539 & A21539.

From the tables of [36], one learns that the adjoint or 133 of E; occurs precisely
once in 1539%2. This one occurrence actually is in A21539, not in Sym*1539, because,
as 1539 is a real representation of E7, the adjoint must ocenr at least once in A21539.
Sa as claimed above, there is precisely one possible anomaly.

Thence, we have: 13, 24, 27, 56, 133 and 1539.
Thence:

[(56%56)-(27*27)-5%133-13))))))]

Input:

56+56-27.27-5-133-13

Open code

Enlarge Data Customize A Interactive
Result:
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Step-by-step solution

1729
We note that [(27*27)] =729

1+1/sqrt(1729/728)

1729
‘J 728

Enlarge Data Customize A Interactive

—

12 J=—
‘ql';'

More digits

1.648885684523050152657914087521400302130065686678376267881 ...
1.648885684... = (2)

sqrt((((6((1+1/sqrt(1729/728)))))

_ | 1720
"1 'J 728

Enlarge Data Customize A Interactive

b2
142 1 —
\ 19

6

B

More digits
3.145363906949130888743440753586698442009663588385464063771...
3.1453639...= =«
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Just for fun, let us use our formula tec calculate the angles in a vertex assoclated to
representations of the exceptional group Eg. The fundamental representation of Ejg
will be denoted by 27, and its dual by 27. There are four representations of dimension
351, which come in dual pairs. We will use the conventions of [35] and denote them by
351. 351, 351’. 351 . The 273 vertex was already considered in section 7.6, so here
we primarily consider a more elaborate example. (We also will complete the discussion
of the 273 by showing that the 27 can be quantized.)

According to table 43 of [33], 351 appears cnce in 27 @ 27, Thus there is an
1'.

invariant tensor in 27 @ Z7 ¢ 35

We would like to guantize this to a vertex connecting three Wilson lines. To do
this, we fArst need to show that the Wilson lines themselves quantize. It is sufficient,
according to condition (7). to show that any map from the exterior sguare of the

adjoint representation to the endomorphisms of the 27 or 351" factors through the
adjoint representation.

According to table 48 of [35]. the exterior square of the adjoint representation
decomposes as

A2 TB =78 2925 . (7.49)

To show that the 27 and 351’ quantize, we need to show that 2925 does not appear in
27®27 or in 351 ®351’. Table 48 of 35] shows that it does not. so these representations
quantize.

Next, to show that the vertex in 27 ® 27 ® 351’ quantizes, we need to show that
the adjoint representation appears precisely twice in this tensor product. Tahle 48 of
[35] tells us that

-f

2T 2T=27Tc 3Dl 351 . (7.50)

((((2925+78)/21)))*5+13
115151:25 +78
21

Open code

5+13

Enlarge Data Customize A
Result:
Step-by-step solution

728

((((27%27*351)))/144-48

Input:

1
— (27«27 351)-48
144

Open code

Interactive
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Enlarge Data Customize A Interactive

Step-by-step solution

27663
16

1728.9375

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

sqrt((((((56*56*56*56))))))/3-(13*2)

1. g
5\,.'56 565656 -13-2

Enlarge Data Customize A Interactive

Step-by-step solution

3058

3

More digits

1019.333333333333333333333333333333333333333333333333333333...
1019.3333...

This result is very near to the rest mass of Phi meson 1019.445

((((C(((sqrt((((((56*56%56*56))))))/3-(13%2)))))))))"1/14

'1
14 ~ 4/ 56 .56 5656 — 132
X
Enlarge Data Customize A Interactive
L] 3058
N 3
More digits
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1.640135506159927419000160621138411116749644430747400150250...
1.640135506... = { (2)
2sqre((((CCCCCCO™ ((sqrt((((((56*56*56*56))))))/3-(13*2)))MMN 1/TH)NNN))))

|
I I1 o
g Iﬁl;*‘;'aﬁsﬁ 56 x56x56 —13x2

\

Enlarge Data Customize A Interactive

2 215_-'28 313_-'23 EE,- 1529

More digits

6.274014037905737588358408466040043224244807970701424556858...

6,2740140379... = 2n

-27-13+1073%sqrt((((((((((O*((((((((sqrt((((((56*56¥56%56))))))/3-
(13%2))MN) 1/14))NN))))

I
I E: 5
37 a4 107 |51:|I|§1;"55 565656 -13-2

\

Enlarge Data Customize A Interactive

1000 - 2'5/28 31328 3 1599 _4p

More digits

3097.007018952868794179249233020021612122403985350712278429. ..
3097

This result is practically equal to the rest mass of J/Psi meson 3096.916

Step-by-step solution
y

40 (25 « 215/28 , 313128 24 1£9g -1]
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roor of x7 +17920000 x® + 137625600 000000 x° + +2560000| 7 (1/4)-40
587202560 000000000000 x* + 1503238 553600000000000000 000x° +
2308974 418 329600000000000000 000000 x° +
1970324 836974592 000000000000 000000000000 x -

79879204 601 855999999 999999999 999999 999 999 999 999999999 ",
279424059 620 720 640 000 000 000 000 000 000 000 000 000
near x = 9.68416x10'?

Open code

Minimal polynomial:

x*% £ 1120 %°7 + 604800 x*® + 200664000 x*° +
52416000 000 x** + 10063872000 000 x** + 1543 127 040000 000 x** +
193993113 600000000 x°! + 20369 276 928 000 000 000 x°° +
1810602 393600000 000000 x' + 137605781 913600 000000000 x'® +
9006923 907072000000 000000 x'7 + 510392 354 734 080 000 000 000 000 x'° +
25127008 233062400000 000000000 x** +
1076871 781416960 000 000000000 000 x** +
40203213 172899 840 000 000000000 000 x™ +
1306604 428 119 244 800 000 000 000 000 000 x2 +
36892 360 323366912000 000000000 000000 x'! +
901813252 348968960 000 000 000000 000000 x' +
18985542 154715 136 000 000 000 000 000 000 000 x° +
341739 758 784 872 448 000 000 000 000 000 000 000 x* +
5207462 991007580 160000000000 000000000000 x” +
66276 801 703 732 838 400 000 000 000 000 000 000 000 x° +
691584017 778 081792000 000 000000 000 000000000 x° +
5763200 148 150681 600 000 000000 000 000000000000 x* +
36 884 480 948 164 362 240 000 000000 000 000 000 000 000 x° +
170236 065 914 604 748 800 000 000 000 000 000 000000 000 x° +
504403 158 265495552 000 000 000 000 000 000 000000 000 x —
79879204 601855999900000000000 000009000000 000 000000000 270424
059 620 720 640 000 000 000 000 000 000 000 000 000

[-27-13+1073*sqrt((((((CCCCCO*((((((((sqrt((((((56*56%5656))))))/3-
(13%2)))M) 1/14)NNNT*1/16

[nput:

|
[ 1
1%-2?-13”03‘}51#5«;“55 56x56x56 —13 %2

\

Open code
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Enlarge Data Customize A Interactive

.'
1{( 1000 - 21528 31328 21509 _ 40

More digits

1.652661411941201262147555391109561457991243999180130757247...
1.65266141194... 1s a golden number

sqrt((((((CCCC(6*[-27-13+1073*sqrt(((((CCCCCCO* ((((((((sqrt((((((56*56*5656))))))/3-
(13%2))))M)) 1/14))))MINT*1/16))))))))

f
I [ 1
16 _ _ 3 14 _ _
\5\1 27-13+10 11"'5\‘3\'}55 56.56.56 -13-2

Enlarge Data Customize A Interactive

i
V6 3{( 1000 - 2528 313/28 2 1509 _ 40

More digits

3.148063078800259222385085206021236308443577568518852651044 ...

2sqrt(((((((((((6*[-27-13+10"3*sqrt(((((CC((((6™ ((((((((sqrt((((((56*56*56*56))))))/3-
(13%2)))MN) 1/14)))INT*1/16))))))))

|
8 _27_-13+10° ||61§fr£4'55 56.56-56 —13-2
\ Ve 3

2|61

\

Enlarge Data Customize A Interactive

.-
246 % 1000 - 2'92¢ 31328 /1599 _40

More digits

6.297926157600518444771970592042472616887155137037705302088...
6.297926157 = 2n
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[-27-13+1073*sqrt((((((CCCCCCO* ((((((((sqrt((((((56*56*5656))))))/3-
(13%2)))M) 1/14))MN))N] / 1.08185736-34-13

|.
S
_2?_13+1D3‘q|51::,|'-;455 56.56.-56 —13 .2

1
1.08185%6

Enlarge Data Customize A Interactive

° More digits

135.360...
135.360...

This result is very near to the rest mass of Pion 134.9766

[-27-13+1073*sqrt((((((CCCCCO*((((((((sqrt((((((56*56%5656))))))/3-
(13%2)))M) 1/14))MNNN] / 1.08185"15 -89-8+377

.
I
-2?-13+103M|51.:;'-;«155 565656 - 132

-89 -8+377
1.081851°

Enlarge Data Customize A Interactive

° More digits

1231.56...
1231.56...

This result is very near to the rest mass of Delta baryon 1232

[-27-13+1073*sqrt((((((CCCCCO*((((((((sqrt((((((56*56%56*56))))))/3-
(13*2))))M) 1/14)))M))N] / 1.08185"15 -13

a—
| | -
_2?_13+103‘q|51.:,|'-;455 56 x56 x56 —13x2

-13

1.08185%

Enlarge Data Customize A Interactive
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More digits

938.561...
938.561...

This result is very near to the proton mass 938.272

Now, we have that:

means for SU(2). A maximal torus of SU(2) is the U(1) subgroup diag(e",e ). The
character of the n-dimensional representation p, of SU(2) is

(18 4 i3 4 —i(n1)0 _ Sﬂ%(ﬂﬁ'} _ (11.5)
sin
The Weyl anti-invariant function corresponding to p, is the numerator, or
- 1 inf —inf
sin(nfl) = % (e —€ ) : (11.6)

The functions sin(nf). n = 1,2, 3,... are a basis for the Hilbert space of Weyl anti-
invariant functions on T'. This is the Hilbert space of BF theory of SU(2), quantized
on a circle. In this description, we can conveniently see the effective U(1) description

From the (11.6), we have:

1/2i (((eN271)-e~(-271)))

Input:
1 {2?:' =271
— L& — & }
2

Open code

° i iz the imaginary unit
Enlarge Data Customize A Interactive
Decimal approximation:
More digits

-0.95637592840450301343234055832919295047456028080013126789...

(using the principal branch of the logarithm for complex exponentiation)

Open code

Property:
37§ | 374y
5 1{—¢= e ’}15 a transcendental number

Open code

Alternate forms:
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More

-sin(27)

Open code

Enlarge Data Customize A Interactive
1 .\ .
e 1{_ 1 +¢=54‘}¢=_2?‘

2

Open code

1 oa7i 1. a9
— I& — —IE
2

2

Open code

Series representations:

More

_27i 7
L ia7i a7 g L | 1 T8.g
2= e) 22

=0 =0
Open code
Enlarge Data Customize A Interactive
~27i 7

L ¢a97i  ami 1427 v 1 +k a7 | e 14k
5![(“ -F }:—12 Z‘ E +i2 Z‘_k!

=0 =0
Open code

~27i 7i
}j[fz?:_f-z?f}:_}! i[_l+k}2 +l! i[—1+k}2
2 2 k! 2 k!

=0

Open code

sin (27)

Input:

SIN(27)

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

0.956375928404503013432340558329192950474560280800131267899...

Open code

Property:

sin(27) is a transcendental number

Open code

Reference triangle for angle 27 radians:
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width | cos(27) = -0.202130

height = sin{27) = 0.956376

Alternate forms:

1 -27i 1 273
gy X ——1I&

2

Open code

Enlarge Data Customize A Interactive
sini11i1+ 2cos(2n(1l + 2 cosBn(l + 2 cos(18y)

Open code

Integral representations:

"1
sin(27) = ETJ cos(27 tydt
0

Open code
Enlarge Data Customize A Interactive
27 i " oty ‘,—?2'9."14 5)+5
sin(27) = - ——ds fory =10

4w ity 3/

Open code

SLH[ET} = -

Note that:

sqrt(3) * sin (27)

Input:

ﬁ sin(27)

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

1.656401600132454216504960771785878903052063728803988555084 ...

Open code
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We note that, the result 1,6564916... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 1i.e.
1,65578...

Indeed:

3
14
<\/113+:\/ﬁ+\/105+2\/ﬁ) =1,65578... =

=V 3 sin@27)

=1.6564916...

oper
y 3 sin(27)is a transcendental number

More
e P \.:511 [ 1}k 2?1+2k
3 sin27) =4 3 e ———
v v kZ:‘D i1+2k)

Enlarge Data Customize A Interactive

— —
V3sin@n=2v3 ¥ 1 J1027)
k=0

Y
— = (1 (27-7]

3 sin@271 =43 T
yelism@peid o
k=0

| ]
v 3 sin(27) = 274/ 3 [ cos(27 t)dt
Jo

Enlarge Data Customize A Interactive

~729/(4 5)+s

o= 27 I? |ty @
V3 5111[2'?}=-—1‘j— f ————— ds for
4 T i gty 53-'2
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Open code

? 1-25
2 I'is)

:m+}' y
Yy 3 sin(27) = ——1”| j ds for0
=i cady }

h.'lll.n.'l

Now let us see what happens to the value of ' in crossing a Wilson operator. say
the operator W, associated to the m-dimensional representation p,,. The character of

pm is Frp(f) = ™10 ... 4 e=im—18 Crossing W), has the effect of multiplymng the
quantum state by Fy;,(6). We have

F(6) sin(nfl) = %" sin((n +7)6) , (11.7)

j=—m+1,—m+3,... om—1

and if m < n, then n+j is always positive. This means that in crossing Wy,,, b’ can jump
by jforany j = —-m+1,—m+3,...,m — 1, that is, any weight of the representation
Pm- This is the result that was claimed in section 11.2. For m > n, it is possible for
n+ j to be nonpositive, and some terms on the right hand side of eqn. (11.7) vanish or
cancel. This leads to some modification of the formalism when ¥’ is not large.

sin (36)

Input:

sin(36)

Open code

Enlarge Data Customize A Interactive
Decimal approximation:
More digits

-0.99177885344311573683528806884081577859501080659077822076...

Open code

Property:
sin(36) is a transcendental number

Open code

Reference triangle for angle 36 radians:
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width | cos(36) = —0.127064

height = sin(36) = -0.991779

Enlarge Data Customize A Interactive

Alternate forms:

1 =36 1 36§
—IF — = LE

2 2

Open code

4sini1y(2 sin2y- 11l + 2 sini2) (2 siniB) - 1301 + 2 sin(6yn cos(1y(2 cos(2) - 1)
(1+2cos(2)(2cosiBy—1)(1 + 2 cosib)yy(cosil) —sini1y(sin(l) + cos(1y

Open code

Integral representations:

1
sini36) = 35] cos(36 6y 4t
0

Open code
Enlarge Data Customize A Interactive
) 0 i ooy 0_324"I5+5
5in(36) = - — ———ds fory =0
Vi veiwmsy 32
Open code
; i i wiy 181725 I'(s) _
5in{36) = - —— ds for ()

2V Yeimsy r[; _5}

225/((((0.08640552(-0.991778853443115-0.956375928404503))))

Input interpretation:

25
) 0.0864055% (-0.991778853443115 - 0.956375928404503)
Open code
Enlarge Data Customize A Interactive
Result:
More Idigits

1718.833361689400583258029652275040162425352916682255203540...
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This result is very near to the mass of candidate glueball f,(1710) meson.

2% (((((((-25/((((0.0864055"2(-0.991778853443 115-0.956375928404503)))))))))"1/3

|' 25

23 -
‘-ql 0.0864055% (-0.991778853443115 - 0.956375028404503)

Enlarge Data Customize A Interactive

More digits

23.9575...

(((((((-25/((((0.08640552(-0.991778853443115-0.956375928404503))))))))))1/15

| 25

15/ —
‘lql 0.0864055% (-0.991778853443115 - 0.956375928404503)

Enlarge Data Customize A Interactive

More digits

1.643169...
1.643169... = { (2)

2sqrt[6* (((((((-25/((((0.0864055"2(-0.991778853443115-
0.956375928404503)))))))))"1/15]

| 25

2 | Bag| -
\\ ‘ul 0.0864055% (—0.001778853443115 - 0.956375928404503)

Enlarge Data Customize A Interactive

More digits

6.279814...
6.279814... = 2n
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The action of our theory is gmiven by

1
= dz A CS(4) , 3.3)
T B s PELT A (3.3)

vhere C5(A) is the Chern-Simons three-form
2 % ma ¥ 2
CS(A) :=Tr (,4 NAALZANANA) =T (Az-a_,-,qk + §A5Aj,4k) . (34)

Here and afterwards the indices 1, 7, ... run over r, y and z (< is a totally antisymmetric
tensor with £%% = 1). The VEV (vacuum expectation value) of an observable @ is

given hy the path-integral
/ DA D exp (IFE)
{O) == 25

[ Dtexp )
R ¥

(3.5)

The action S is chviously not invariant under four-dimensional diffeomorphisms,

because the use of the 1-form dz spoils the four-dimensional symmetry. Nar does

it have the three-dimensional diffeomorphism symmetry of three-dimensional Chern-

Simons theory: this is the symmetry that enables one to define quantum invariants

of knots. But we still have two-dimensional diffeomorphism symmetry — invariance

under orientation-preserving diffeomorphisms of R? (or of its generalization ¥ that will

be introduced later). This will ultimately lead to the Yang-Baxter equation and the
unitarity relation.
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We understand the action 5 as a holomorphic function of complex variables A,
Ay, Az, and this implies that the construction that we will be describing is somewhat
formal. There is no difficulty in formally carrying out perturbation theory in such =
holomorphie theory. That approach was taken in [11, 12] and it is the approach that
we will follow here. (We expect that a nonperturbative definition of the theory can be
riven by considering the D4-NS5 system of string theory, along the lines of the study
of the D3-NS5 system in [26], but we will not pursue this in the present paper.) The
parameter A that appears in the action is, at the quantum level, the loop-counting
parameter. In the semi-classical limit # — D, this parameter will be identified with
the parameter of the same name that appears in the quasi-classical F-matrix (2.4).
The parameter h has dimensions of length, in the sense that for ' = C, the theory is
invariant under a common rescaling of z and /. The factor of 1/(27) in the action is
included here to match with the literature on integrable models.

A reflection of the fact that the construction is formal and leads (in the form we
present here) only to & perturbative theory is the followinz. There is no quantization
condition for A that will ensure that the action is gauge-invariant mod 27Z. This
contrasts with three-dimensional Chern-Simons theory, which is defined with such a
condition.

The action is invariant, modulo surface terms that are irrelevant in perturbation

A g Aig+g 0, (i=5v.3). (3.6)

From the eq. (3.5), we obtain:

1/10734 * integrate (((1+(2/3) * exp (2/(6.626/(2Pi)))))x

Input:

1 1 2 2
10° T 3 ®XP| G eze

2m

]xdx

Enlarge Data Customize A Interactive
Result:

2.7200 % 107°% »°

Plot:

Open code
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1, w10~ | /

\ | /

.7 3. %10~ H

2.x10~H

(x from=1.2t01.2)

x10~H

We have also the following result:

exp((((2.7209x10"-34 (1*2))))

exp(2.7209 - 107** #)

Enlarge Data Customize A Interactive

More digits

0. 890000 00 G0 0 0 00D 0a0000907.2791...
0.99999999999999999999999999999999972791

More

1= 1.000

Enlarge Data Customize A Interactive
10 Wiwaa

3
1000000 £,

110001

= 1.000

= 1.000

Where 1 is the spin of photon (gauge boson).
Then:

sqrt((((2.7209% 107-34 (i*2))))

v 2.7200 % 1079 7

Enlarge Data Customize A Interactive

More digits

1.64952. . = 10717 ¢

175
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r =1.64952x 10717 iradius

Open code

1.64952 =~ £ (2)

g = QI:I‘: .|i::_’i'-

1/10M17 * 2sqrt[6*sqrt((((2.7209 (1°2))))]

Input interpretation:

1
<yl \( 6V 2.7209
10 17
Open code
. i iz the imaginary unit
Enlarge Data Customize A Interactive
Result:
More digits

4.44907... x 10717 +
4.44907... % 10717 ;

Polar coordinates:

r=6.29193x107"7 (radius), & =45° (angle

Open code

6.29193 = 2n
(2P1 * 6.29193) * 1/10"17

Input interpretation:

1
(2m-6.29193) —
1|:|1?

Open code

Enlarge Data Customize A Interactive

Result:
More digits

3.95334... x 10716

3.95334..%107'°
Series representations:
More
2(r6.29193) ol 5 [
’TT = 5.03354 10716 : ;k
10 Jgy
Open code
Enlarge Data Customize A Interactive
2 (7 65.29193) b Ok
e o _251677x107 154251677 %1075 D
1017 i

(%)

Open code
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2 (r 6.29193) = 2% (—6+50k)
e _125839x107 ¢ Y
1017 = [Bk}

k
)
More
2 (r 6.29193) o5 1
ki ok s S T BT f — et
1017 Jo 1+¢2
Enlarge Data Customize A Interactive
2 (r 6.29193) e
ok e :5.93354“&'15[ V1-£ at
1017 Jo
2 (r6.29193) o sin(t
& = 251677 10H [ i
1477 Jo

The result 3.95334...* 107! can be written also as follows:

39,5334x107" =3,95334 * 107'°
Note that (2Pi * 6.29193) * 1/10"7

(276.29193)

17

fy. 4 ; oo
is the binomial coefficient
\m [

Is equal about to (27 - 21) - 10~17 that is the torus area with radii equals to 1

A =2nr27R = 47’ Rr

We have also, if A is equal to:

e (2Pi/5)
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Enlarge Data Customize A Interactive

(2m)f3
£

° More digits

3.513585624285733637704671924560340344927272606957572726779...
3.513585624285733637704671924560340344927272606957572726779

2mys
"™ |5 a transcendental number

More

@mys 85I -1k fl142k)
P Th s k=0 J

Enlarge Data Customize A Interactive
o q Y25
@mys _ |9
51
=|:|
(2m)S
2mys 1
i =
[ %3 = l'lk ]
k=0 k!
More

°
—

25 8/5 |61 V102 ar
' =e

Enlarge Data Customize A Interactive

¥ ~ lII || E
@nys _ 4SRNV 1 a
£ =¥£ L

@ays _ 45 [X1/{1462 )dr
i = £ 5§

10"-34 * integrate
((((3.513585624285733637704671924560340344927272606957572726779) * exp

(2/(6.626/(2Pi)))))x
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1034
[j 3.5135856242857336377046719245603403440272726060957572726779 exp

2
YT xdx
2m

Enlarge Data Customize A Interactive

1.1705 %1072 »°

¥

\ 1.5%10 /’J

Ve | (x frem=1.2t0 1.2}

g x10~H |

sqrt(1.1705) *1/10°33

—_—

1
4 1.1705 o

Enlarge Data Customize A Interactive

More digits

1.08190... x 10733

This result is a sub-multiple very near to a result of a Ramanujan mock theta function
that is 1,08185

(((sqrt(1.1705)))(2P1) *1/10"33

2

n 1
4 1.1705 1o

Enlarge Data Customize A Interactive
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Result:
More digits

1.63982... x 10732
1.63982 = { (2) (sub-multiple)

Series representations:

More
" 1-0.1?05:"‘{—%],{ i
V1.1705 2" 2k kt
1033 1000000 000000000000000000 000000000

Open code

Enlarge Data Customize A Interactive

] C1.78002s L1 n
9-33-27 [_ Lj=ofiess=—j ¢ H-y-s|rs)

V1.1705 *” Vi
1032 - 116415321826 934814453125
Vo I e ) e Tl
V1.1705 2" el k!
1033 ~ 1000000000000 000000000000 000000000
for not ((zpeR and —es < zg < 0))
Open code

. n! iz the factorial function
e laipizthe Pochhammer symbol (rizing factorial)

° Iixiis the gamma function
BEesfis a complex residue

° J—:|'_'|
e K isthe setofreal numbers

(] More information

1710733 * 2sqre((((((6*(((sqrt(1.1705)))*(2P1))))))

Input interpretation:

1 2
— = X2 64 1.1705

Open code

Enlarge Data Customize A Interactive

Result:
More digits

6.27340... » 1072
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6,27340... = 21 (sub-multiple)

Series representations:

More
T _1
———— V-1+6VLI705°" IP, [ 2 ][-1+ 6 V11705 >
2% 6+ 1.1705 ke
1033 B S500000000000000000000000000000000
Open code
Enlarge Data Customize A Interactive
. 2k
(-1F(-3) (-1+6 VTT5 27

A arnE 27
o eviTos 2" V-1+6YTI7052" 35, .

1033 a S00000000000000000000000000000000

Open code

-1k (L) (6¥T.T705 27—z | zF
2V 6V 1.1705 2" Vo Yig S —

1033 ~ 500000000000 000000000 000 000 000 000

for not ((zoeR and -

Open code

njy. 4 s oo
is the binomial coefficient
\m !
[ ]

. n! iz the factorial function
e laigizthe Pochhammer symbol (rizing factorial)

e K isthe setofreal numbers

From:

Kevin Costello, Edward Witten and Masahito Yamazaki - Gauge Theory And
Integrability, II - arXiv:1802.01579v1 [hep-th] 5 Feb 2018
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The framing anomaly, together with the fact that the Wilson lines form angles of 27 /3 at the
vertex, tells us that the z-values of the Wilson lines (when they are vertical) must satisfy

z1 = zZp+ %ﬁhv = zo—i—%h.._

: 5.4
zgzzg—k%hhvzzg—l—%'h. (5:4)

From (5.4), we obtain:

(((1+8/3) * 6.582%107-16)) * ((1+16/3) * 6.582*10/-16))

[[l+§] 6.582 10'15][[1+%6] 6.582 10'1'5]

Enlarge Data Customize A Interactive

1.006049924 x 107%°

This result is a sub-multiple very near to a value of a Ramanujan mock theta function
that is -1,00615716...

1073 # T/(((((((1+8/3) * 6.582*%107-16)) / (((1+16/3) * 6.582*10"-16)))))))

3 1
10
(148)-6.582 1018
(1412 )6 582 » 10-16
Enlarge Data Customize A Interactive
More digits
1727 2727 27372727272V TaT2TaAVATATATAVATAT2T2V2AT2T2T7272T72727 ...
1727,27...

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
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172797 (period 2)
Enlarge Data Customize A Interactive

[10°3 * 1/((((((1+8/3) * 6.582%107-16)) / (((1+16/3) * 6.582*10*-16))) ] 1/15

0* -
-:1+§] 6582 1016
\ ( 1+L3ﬁ'| 6,582 10718

Enlarge Data Customize A Interactive

Fewer digits
More digits

1.643705600473342754016303381942080600636779272850521670054...
1,64370569... = £ (2)

2sqrt(((((6*[ 1073 * T/(((((((1+8/3) * 6.582%107-16)) / (((1+16/3) * 6.582*10"-
16)))N]"1/15)))))

1
2 |6 |10° .
- ':1*3] 6582 10718
\ “\ (1412 )-6.582 10718
Enlarge Data Customize A Interactive
More digits
6.28B0839...

6,280839... = 2n

Now, we have that:

Z Qkﬂkl!‘ﬂTko h Th( w ‘2?_}1\/)1!1]{“r 4}1[1 ): intiiz - (39)
ka.ki k2

(142/3((6.582*107-16%9))) (1+4/3((6.582* 107-16*9)))

2 1) 4 )
[l+5[6.582 10 9”[1+5[6.582 10 9”
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Enlarge Data Customize A Interactive
1.00000000000001184760000000003119236128

This result is equal to the photon spin (gauge boson)

1/6((((In(1+2/3((6.582% 107-16%9Y)) ((((1+4/3((6.582*107-16%9))))))N(5/2)

[10g[1+§[5.582 1071 9}}[1+%[5.532 10718 9}]]5';2

[= N

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.63351... x 107%7
1.63351... is a sub-multiple of a golden number

sqrt(sqrt(sqre[6*((((1/6((((In(1+2/3((6.582*107-16%9))) (((1+4/3((6.582*10"-
16%9))MMNNS52))))]

[ (1 2 . 4 a2

5[— [1 1+ -(6.582 107" } 1+ -(6.582 <1076 D ]
\\ g llog[1+ 5 9))(1+3 2

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
More digits
0.00003154344 ..
0.00003154344

3.154344%107

Now, we have that:
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Let us denote this quartic tensor by €21, and the skew-symmetric bilinear form by wjj. Then
by the usual reasoning, a presentation of the Yangian is provided by the coefficients of the series

T?(z), where the indices i, j run from 1 to 56. subject to the relations

J
ZR*‘“(M— )7 ()7 (2 )—ZT‘ (2)TE ()R} (= —2') , (5.12)
ZQRDMA;’.MT (2 )Th ("' %ﬁh\’) TngQ (5—1— %ﬁh\’) Tz’tu (= + %ﬁ_h"’) = Qigiyigiy » (5.13)
ZT" )T (24 bhY) wig = wij - (5.14)

The dual Coxeter number of ¢7 is hY = 18.

((1+1/2(18%6.582*%107-16)))) (((1+(18%6.582*107-16)))) ((((1+3/2(18%6.582* 1 0-
16))))

Input interpretation:

1 _ g .
[1+—[1s 6.582 lD'ij[[1+18 6.582 1D_16}(1+_[13 6.582 m_mm
’ 2

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.000000000000035542800000000386005470840001247246840815632...

Open code

(((1+(18%6.582*10°-16))))

Input interpretation:

1+18-6.582. 1071¢

Open code

Enlarge Data Customize A Interactive
Result:

1.0000000000000118476

Open code

(((1+1/2(18%6.582*%107-16)))) (((1+(18%6.582*107-16)))) (((1+3/2(18%6.582*10"-
16)))) + 1.0000000000000118476

Input interpretation:

1 .
(1+—[18 6.582 1|:|‘15”
2

. 3 :
[[1+18 6.582 1D'16}([1+5[18 6.582 1n:|‘15}]+1.GGGGDDDDDDDDD1184?5]]

Open code
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Enlarge Data Customize A Interactive

More digits

2.00000000000006516180000000066673672236000207874473469272. ..

The results 1 and 2 are the spin of the photon and graviton (gauge bosons)

(((1+1/2(18%6.582*%107-16)))) (((1+(18%6.582*107-16)))) (((1+3/2(18%6.582* 1 0-
16)))) - 1.00000000000001 18476

1 L
[1+5[13 6.582 10 1'5;]

i % 3 %
[ll +18+6.582 10'16}[[1 - 5 [18 65.582 1[]'16]1]_ l.UGDDDDDDDDDDDllE4?6D

Enlarge Data Customize A Interactive

5.923800000000105274219320000415748046938544 » 10717

21#2-4027* 2% In(((((((((1+1/2(18%6.582%107-16)))) ((((1+(18%6.582*107-16))))
((((1+3/2(18%6.582*107-16)))) - 1.0000000000000118476))))))))))

1, : .
21%x2 +27 219g[[l+5[18 6.582 10'1'5;][[1+13 6.582 107"

3. ;
[[1+5L13 6.582 m'm”-1.00000&&&&%&91134?5]]]

e lomix)isthe natural logarithm
Enlarge Data Customize A Interactive

More digits

-1727.029...

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
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[21%2-427*2*In(((((((((1+1/2(18%6.582*107-16)))) ((((1+(18%6.582*107-16))))
((((1+3/2(18%6.582*107-16)))) - 1.0000000000000118476)))))))]*1/15

1 . .
[21 2 +27 210g[(1+5[13 6.582 10'1'5;J[[1+13 6.582  107'°)

3 ;
[[l - 3 [lE 6.582 lD'lEJ'IJ - l.DDDDDDGUDDDUD1184?5}]]]"‘ (1/15)

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1.6077717... +
0.34174242
r = 1.64365 radiu #=127° (angl

)

1.64365 = { (2)

2sqrt((((6*[21%2+27*2*In((((((((1+1/2(18%6.582%107-16)))) ((((1+(18%6.582%10"-
16)))) ((((1+3/2(18*6.582*107-16)))) - 1.0000000000000118476))M)))NT*1/15))))))

2 ‘J'r[ﬁ [21 P ] log[[1 + é (18 < 6.582 10‘15”

[[1+13 6.582 1ﬂ'16}[[1+§[13 6.582 10'16”-
2

l.DDDDDDDDDDDDD1184?5D]] (1Y 151]

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

6.2464024 ... +
0.65652335...

r = 6.28073 (radius), = 6° (angle
6.28073 = 2n

Now, we have:
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The free F-matrix can be calculated by a Feynman diagram analysis. Since it is a caleulation in a
free theory, the result is just the exponential of a contribution from single gauge boson exchange.
Contributions from a propagator going from one Wilson line to itself vanish.® The contribution
from gauge boson exchange between the two Wilson lines gives

Reo(z,€0,01,...) = cxp E el P e gt 1
n,m=0

(6.13)

= exp Z AR (R LR

.m0
n4m even

This is an odd function of fi/z, and all odd functions of ii/z can be constructed in this way by
suitable choices of the constants «;.

-(6.582%107-16)"9 * derivative ((1°-1)"8))c

~(6.582 - 107*¢) %[[%Jsc]

Open code

Enlarge Data Customize A Interactive
-2.3185736805101263372449669853804032 x 107137

Open code

-2.3185736805101263372449669853804032 x 1077

[-(6.582*107-16)"9 * derivative ((1°-1)8))c]*1/36

3%|||—[6.532 l':'_m}p ‘;—JC[[}JS C]

Open code

Enlarge Data Customize A Interactive

More digits

0.0001595636... +
0.00001396000... 1

r= DDDDlﬁDl?B raciLl

Open code

0.000160173

E‘I:,SC anegie

L]

1.60173*10 is a sub-multiple of a golden number and very near to the absolute

value of the electric charge of positron
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Now, we have that

In addition to these relations, there are analogs of the quantum determinant associated to

suitable invariant tensors. For the T of go. 26 of f; and the 27 of ¢4, there is an invariant cubic

tensor which we denote (};;z. As in the rational case, this leads to the relations
0 ( k1 2phv ko 4V
Z QR(JkLROT (2) Til ze3 Tz'r; zed = Qigiis »
2 1 .
k- = ko =hhY
Z Q;\,Ukljn i[] S 1 ( 3 ) S ( €3 ) =i

For the 56 of ey, there is a quartic invariant tensor )z leading to the relations

1 2.y 3.y
k k 5hhY ke S hh" k: - hh"
ZQR[}L{L?&JTM:J )I;'ll (3 €2 ) ’1:_22 (2 e2 ’ ) Tiu.; (Z’ e2 ) = Qmilig‘é:j 3
Ghi Lanv) oko 200V \ ok 3 v
Z QAOLIA?LSL io (z)S i | 2€2 81-2 ze 52-3 ze2 = iy

We have that:

(((exp(((2/3(9%6.582%107-16)))) (((exp(((4/3(9%6.582%107-16))))

Input interpretation:
2
Exp[ (9 +6.582 m'mj]exp( (9+6.582 m‘lﬁ”

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.0000000000000118476...

And:
2((((exp(((2/3(9*6.582*10"-16)))) ((((exp(((4/3(9*6.582*10"-16))))

Input interpretation:

g[exp[z[g 6.582 - 10 lﬁ‘ﬂexp( (96582 m‘“sm

Open code

Enlarge Data Customize A Interactive
Result:
More digits

2.0000000000000236052. ..
((eN(((1/2(18%6.582*%107-16)))) (((( ((2/2(18%6.582%107-16))))

((N((3/2(18%6.582*107-16))))
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1 3 ; 2 ; ; 3 |
exp[illﬂ 6.582 19'15}][exp[5[13 6.582 lD'lﬁj]exp[E[lE 6.582 m'lﬁm

Enlarge Data Customize A Interactive

More digits

1.000000000000035543...

And:

2((((N(((1/2(18%6.582%10-16)))) (e (((2/2(18%6.582%107-16))))
(eN((3/2(18%6.582*%107-16))))

E(Exp[é (18 - 6.582 10'15}][exp[§[13 6.582 10'16}]exp[g[13 6.582 10'16}]}]

Enlarge Data Customize A Interactive

More digits

2.000000000000071086...

The results 1 and 2 are the spin of the photon and graviton (gauge bosons)

Furthermore, we obtain:

0.0864055+1.0864055 1/ In (((((2(((exp(((2/3(9%6.582*107-16))))
((((exp(((4/3(9%6.582*%10"-16))))))))))

Where 0.0864055 and 1.0864055 are Ramanujan mock theta functions

1
1Dg[g[exp[§ (96.582 10-1“]}exp[§ (946.582 - 10718))))

0.0864055 + 1.0864055

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.653757...
1.653757... 1s a golden number, very near to the 14th root of the following

Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696 i.e. 1,65578...
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CCCCCC(Ce Tn(9) ((((((((0.0864055+1.0864055 1/ Tn ((((2((((exp(((2/3(9%6.582%10"-
16)))) ((((exp(((4/3(9*6.582*10"-16))))MNNNN)MNN)NINN)) " 1/2

|
|' [f 10g[91[0.ﬂ864055 i

1
1.0864055 ]]

log(2 (exp( 2 (9 6.582 - 10|} exp( (9 +6.582 - 107'¢])))

e lomixiisthe natural logarithm

[=]

Enlarge Data Customize A Interactive

More digits

3.1428261...

And:

(e Tn(9) ((((((((0.0864055+1.0864055 1/ In
((((((exp(((2/3(9%6.582*107-16)))) ((((exp(((4/3(9%6.582%10"-

16NN 1/2

|
2 | [p log(9) [D.DS|54055 F

1.0864055 . :
10g[2[exp[‘§ (96.582 m-l'f'];exp[‘g (9 6.582 m-m]m]]

e lomixiisthe natural logarithm

[=]

Enlarge Data Customize A Interactive

° More digits

6.2856523...
6.2856523 = 2x

0.0864055+1.0864055 1/ In((((R((((e ((1/2(18*6.582*107-16))))
((eN((2/2(18%6.582%107-16)))) (e ((3/2(18%6.582%107-16)))))))))

1 :
0.0864055 + 1.0864055 lflc:g[z[exp[E (18 +6.582 m'lﬁﬂ

/
(Exp[g[lﬂ 6.582 m'm”expG[m 6.582  107%))))
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e lomixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.653757...
1.653757... to the 14th root of the following Ramanujan’s class invariant Q =

(Gsos/Grorys)” = 1164,2696 i.c. 1,65578...

sqrt[(((((e In(9) (0.0864055+1.0864055 1/ In((((R(((( (((1/2(18*6.582%107-16))))
((eN((2/2(18%6.582%107-16)))) ((((e ((3/2(18%6.582%107-16)))))]

| 38 1, :
|'(r10gf9}[0.0864055+l.D8I54D55 l}l.-"flag[zlexp[illﬂ 6.582 m'“‘;]

[exp[g[lﬂ 6.582 m'l"}]expG[m 6.582 10'15”]]]}]

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
3.1428261...
3.1428261... ==

that is a identical result as the previous expression.
From:

Robbert Dijkgraaf and Edward Witten - Developments In Topological Gravity -
arXiv:1804.03275v3 [hep-th] 15 May 2018
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A special case is Lhe computation of volumes. As belore, we wrile jusl & [or &1, and we define

the volnme of M, as (57 #%9 2/(3g — 3)\. This can he axpressed in terms of eorrelation fanetions

L ig M,
of the 7'a, but one has to take the contact terms into account.

As an example, we ccnsider the case of a closed surface of genus 2. The volume of the com-

pactified moduli space Ms is

Ta = L( KKK},
3l d

and we want to compare this to topalogical gravity correlation functions such as
1

o

{ TaTaT2 } 5

(2.16)

(2.17)

By integrating over the positicn of one punectare, we ean replace one copy of 7 with &, while also
generating contact terms. In such a contact term, o collides with some 7., s = 0, to generate a

contact term 7.7, Thus for example

(Tamoma) = (KToTa) + 2{TaTa),

(2.18)

where the factor of 2 reflects the fact that the first 7 may collide with either of the two other 7
insertions to generate a 73, The same process applies if factors of K are already present; they do

not generate additional contact terms. For example,
(kTaTa) = (KKT2) + (KT3) = (KKK} + (KTa).
Similarly
(Tama) = (K73} + {714}
Taking linear combinations of these formulas, we learn finglly that
(kkk) = (TamaTa) — 3{ToTa) + (T1).
This is equivalent (o saying that Vo, whick is the term of order € in
lexp({n))

is equally well the term of order £3 in

f 4 {Q & kY \\
<mcp{€72—a73—mn) 7
R e i

Thea ermoralicatinr of thie for Fiochar onnue 1o that
p &y 8 LW E,LJ.I\-J. LA VUENI LY WPl LLRIer 1AL J..l&.l.l.\l. &L-J.l.'l.l.l.l P ) S & LAY
{ \,} i (—1)kek—t \
(= k) )= T
P (¢r), Qc'xpkL 1) )}
\ k=2
13

The volume of M, is the coefficient of €393 in the expansion of either of these formulas.

From (2.24), we obtain various solutions:

exp [sum (((-1)"k * 1°(k-1)/(k-1)!)), k = 2 to infinity]

Input interpretation:
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(2.19)

(2.20)

(2.21)

(2.22)

b2
(]
%]

—_——



.'-11 L lk—l
EXP[}‘ culls 1}!]
=2

Enlarge Data Customize A Interactive

° n! is the factorial function

More digits

e Ve . 1.8816

Note that:

“12 + 1073 * exp [sum (((-1)"k * 1°(k-1)/(k-1)! )), k = 2 to infinity]

\.U.‘ lk-l
~12+10% ex 1"
s p[}_‘z k- ln]

° n! is the factorial function
Enlarge Data Customize A Interactive
More digits )
1000 &1 _12 ~ 1860.6
1869.6

1000 171 — 12

Enlarge Data Customize A Interactive
4(250 ¢171° - 3)

_4 g7 Ve [3 Je —250 f']

The result, 1869.6 is practically equal to the rest mass of the D meson 1869.62
Now:

exp [sum (((-1)°k * 2°(k-1)/(k-1)! * 2)), k = 2 to infinity

X l‘ L Ek =1
eX -1
E Z‘ tk —1p
=2
° n! is the factorial function
Enlarge Data Customize A Interactive

More digits

22 _ 563687

Note that:
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16 + 1073 * exp [sum (((-1)"k * 2°(k-1)/(k-1)! * 2)), k = 2 to infinity]

o k—
~16 +10° EXp L 1 i
- -1y

. n! is the factorial function
Enlarge Data Customize A Interactive
More digits .
1000 272/ 16 ~ 5620.87
5620.87

8 [125 22 _ 2]

_ge 2l [2 2¢ _125 ez]

The result, 5620.87 1s practically equal to the rest mass of bottom Lambda baryon
5619.4

We have also:

(((((exp [sum (((-1)k * 1°(k-1)/(k-1)! )), k = 2 to infinity])))))"3/4

1 i o L lk—l
- BX -1
4 k [%‘2 [k - lu]

° n! is the factorial function
Enlarge Data Customize A Interactive
More digits
L. i1 ieatiite
5 gPle=tVe o 1.6654

1.6654 is a golden number, very near to the proton mass

(((((exp [sum (((-1)"k * 2°(k-1)/(k-1)! * 2)), k = 2 to infinity])))))"1/17

'L'\l.l.' k Ek— 1
17 ex -1
‘\ p[%‘ ik -1y
=2
° n! is the factorial function
Enlarge Data Customize A Interactive

More digits
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217-2((17€%) _ 1 10708

217(1-1/¢2)
. fet)

((((((exp [sum (((-1)"k * 37(k-1)/(k-1)! * 3)), k = 2 to infinity])))))"1/28.397
Where 28.397 = 15.8174 + 12.5664 = 28.3838

o 3k-1
28.39\: EXP[J(L[_l}k o 3]

=2

° n! is the factorial function
Enlarge Data Customize A Interactive

1.1056

The results 1.1070 and 1.1056 are very near (the second is equal) to the value of the
Cosmological Constant:

A =1.1056 x 10 %2 m2,
Furthermore:

8+ 1073 * ((((((exp [sum (((-1)*k * 2°(k-1)/(k-1)! * 2)), k = 2 to infinity])))))*1/17

L) k-
8+10° 17 EXD )_;[—l}k 4 2
\\ g (ke —1p

° n! is the factorial function
Enlarge Data Customize A Interactive

More digits

e e |
8+ 1000417 27) L 1115.08
1115.08

foi 3y
8 + 1000 £2/17(1-1/€%)

8 [l +125 fz"ll?'z.-"':l'?:'z ]]

8 f'z.-"il?:-z ) [125 SEHIE le.-'-:l'?:-z ;.']
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The result 1115.08 is very near, practically equal, to the rest mass of Lambda baryon
1115.683

Then:

((((((exp [sum (((-1)"k * 37 (k-1)/(k-1)! * 3)), k = 2 to infinity])))))"1/6

fil k 3k— 1
6 £X =1 3
‘\ p[%‘ ik -1y
=2
. n! is the factorial function
Enlarge Data Customize A Interactive

More digits

 122%) | 1 60819

1.60819 is a golden number

((((((exp [sum (((-1)"k * 5*(k-1)/(k-1)! * 5)), k = 2 to infinity])))))

k-1

5
(3
exp[iz -1y FERETT 5

Enlarge Data Customize A Interactive

° n!is the factorial function

More digits

L
22 L 143.496

“8+((((((exp [sum (((-1)"k * 57°(k-1)/(k-1)! * 5)), k = 2 to infinity])))))

..'\l.l.' k Sk—l
_8+expLL -1y 1) 5
=2

. n!is the factorial function
Enlarge Data Customize A Interactive

More digi_:'ts
£ _ B . 135.496
135.496

—f_s-"IIIE [8 f5:.-:.5 - PS]

This result, 135.496 is very near to the rest mass of Pion 134.9766
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((CCCC2*#((((((exp [sum (((-1)"k * 5M(k-1)/(k-1)! * 5)), k =2 to infinity]))))))))))*1/15
iuL inm-]n-cuni«:1 k —
1§ 12 exp[?:‘z (—1) [kE_ T

. n! iz the factorial function

Enlarge Data Customize A Interactive

Result:
More digits

i ! ! )
2215 1‘5;/; 13113 164337

1.64337 = {(2)

2sqrt((((((O*((((((A2*((((((exp [sum (((-1)*k * SM(k-1)/(k-1)! * 5)), k =2 to
infinity])))))))"*1/15))))))

Input interpretation:

& g #EE

2 | b1y 12ex -1y 5
. \," E Z‘ k- 1)
=2
° n! is the factorial function

Enlarge Data Customize A Interactive
Result:
More Ldigits

9 . ol7/30 o8(15 fl.-"5-1.-”.'5"5:' =6.28019

This result 6.28019 is a good approximation to 2.

Now, we have that:

Returning to & theme from section 2.4, we are now also in a position to write the spectral curve
that corresponds to the model computing the vohumes of the moduli space of curves. As we have
seen in equation (2.24), in that case the valnes of the conpling constants are

! i—1
| 1 )?!{‘F

f-n = W.\ n = 2 {-—l-t-l]

which corresponds to
n( _l)n 22:12;“—1

S=iT om N =2 (4.45)
(2n4+1)!
Plugging this into [4.35) we find
gin(2./¢r
Y= M (l, iﬁJ
2v2E
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From (4.44), we obtain:

8/3!

Input:

8
3

Open code

e n!isthe factorial function
Enlarge Data Customize A Interactive

Exact result:

4

3

Decimal approximation:
More digits

1.333333333333333333333333333333333333333333333333333333333...

Open code
Series representation:

8 8

— = foriim ¢ £ orm = 0)and my

N Zm -:E—nﬂilk l";k:'lilmgil

k=0 k!

Open code

e £isthe setofintegers
o More information
Enlarge Data Customize A Interactive

Integral representations:

8 8
31 [t dt

Open code
1 PPN S
3 [log’(})at

Open code

8

3 B s~ 43 o 1—1]k
Jret e ate 3 [k k!

Open code

e logixiisthe natural logarithm
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From (4.45), we obtain:

(4%2/8%213)/9!

Input:
4528 523
91

Open code

Enlarge Data Customize A Interactive

Exact result:

64
2835

Decimal approximation:
More digits

° n!is the factorial function

0.022574955008280241622574955008280241622574955008280241622...

Open code
Alternative representations:
More

4(2%x23) 32x28
91 (0

Open code

Enlarge Data Customize A Interactive
4(2823) 32 .28
91 - (1o, 0
Open code
4(2%x2%) 32x28
9r (1
Open code
[ ]
Enlarge Data Customize A Interactive
Series representation:
4 (28  29) 8192 :
— O {1 Hy £ O Hy
9! -] n:'?—un Jk F':k:'-: 1+.|:|D;l
Lk:ﬂ k!

Open code

200

° Iix iz the gamma function

° Ia, x1is the incomplete gamma function
(@) is the Pochhammer symbol (rising factorial)

o More information

1
Uy ana my e

e fFizthe setofintegers

o More information



Enlarge Data Customize A Interactive

Integral representations:
4(28 . 2%) 8192
91 [xett%at

Open code

4 (2% x 2%) _ 8192
1 S RP=T |
M Rlog®()at

Open code

428 23} 8192

91 00 L 49 _=1F
[retats 300 [10+k) k!

Open code

From the sum of eqs. (4.44) and (4.45), we obtain:
(4%278*8)/9! + 8/3!

Input:

4.2°.8 8
— + —
9 3!

Open code

Enlarge Data Customize A Interactive
Exact result:

3844
2835

Decimal approximation:
More digits

1.355908289241622574955908289241622574955908289241622574955...

Open code

Series representation:

{3-n :,kl—-ik:l“_m i {@—n r“r"’“;lm i
4(2° 8) 8 3(1024 I T
il SPEE, il
a1 3 {3-n 'lkl";k:'-:l-hl: Q—J:D]kr':k:'-:lﬂ:luil
Zk:ﬂ Zk:ﬂ k!
forim =0orm ¢ Zyand m = 3 and w

Integral representations:
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logix) is the natural logarithm

n! is the factorial function



4(2°.8) 8 8{1D24£110g3[%}dt+Lllngg{rl}d’t}

or 31 {Lllngg{f}dt}jéllngg[;l}dt

Open code

Enlarge Data Customize A Interactive

4(28.8) 8 8(1024 [“e P dt+ [Fe™ t7 dt)
il bl A I : :
91 31 ([Pe™ € at) [©e™ t° dt

Open code

" L = =1 @ -1
a(2+8) 8 s[1a24j1 £ dt+ [oe* £t +1024 57 1 E"i'fm#c.k}
Eohliacr g I

91 3! [t i3 (=15 V[ foo 1 42 -1
[ SIS mmw}[ SIS I |'1|:|+.Ic:|k'J

Open code

e lomixiisthe natural logarithm

L] More information

1/ (((((4*278*8)/9! + 8/31))))

Input:

1
8

4288 8
1= 3!

Open code

e n!isthe factorial function
Enlarge Data Customize A Interactive

Exact result:

2835
3844

Decimal approximation:
More digits

0.737513007284079084287200832466181061394380853277835587929...
0.737513....

Series representation:
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Em EN (3-ng :lkl {2-ng ]kE ikl N L+ng) rikz L 1+p)
1 k]_:l:l k2=|:| kllk,:ll

428 g SI 8(1':'242:'_0 {3-np l":k‘n:lmﬂ Lk_,:, {2-ng l":k:'-:lmﬂ]

- o o s
for (in 0 or m £)and m and m

e Fisthe setofintegers

o More information
Enlarge Data Customize A Interactive
Integral uplmu\l tion:
1
hg bg dits diq
4.'.-2E= B g
BT

Open code

e lomix)isthe natural logarithm

(] More information

2.02572((((((1/ (((((4*278*8)/9! + 8/31)))))))"3

Where 2,025 is the mean of two Hausdorff dimensions 2 and 2.05

Input:

Open code

° n! is the factorial function

Enlarge Data Customize A Interactive
Result:
More digits

1.644974264364960805150374555878602603790214589543770016205...

1.64497426436... = { (2)

Series representation:
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2 1
2025 | ——— | =
428 .8) o
T
=l 3! . " :
k)
7.45890 x 10_12 [Eiln liE—J:QJkS dlﬁ:g]] (E:_-.:D -:E‘—J:D:Iks l:].-hl:ln:']
w (3-n Jkr':k:'lilﬂl 1] w (P-n Jkr':k:'nilm i 3
[ZH Gl L) 4 ,000976563 ' R0l im)
for(my =0 orm ¢ Fyandm = 3 and n
Integral representations:
3
-12 { {1131 3 My, 91 3
s 1 ) 7.45899x 107" ([ 'log {E Jat)" ([ og [E | at)
: 4(28 g  (1l1a03(1 .91 3
=, Ei ([ og [r Jdt +0.000976563 ['log [r Jat)

Open code

Enlarge Data Customize A Interactive
3
. 1 7.45899x 1072 ([<e™ % dt)? ([“e™ 7 at)®
2.025 i — :
4(28 .8) 4 (|7 t7 dt +0.000976563 [« 7 dt)®
+ B .
ol 3!
Open code
3
1
2.025° [——— | =
4(28 . g)

3+
ol

8
gl
[?.45899 » 10712 [

Jmﬁ £% dt +0.000976563 jmﬁ £ dt +
1 1

Nq [_1 k e [_1 k 3
kﬂ:‘[ +K)K! e (lU+k)K!

Open code

. o [_1k 3 . e
jmﬁtgdmz J jme“tgdnz
1 b 4+ kyk! 1

k=0

£isthe set of integers

%)

logixiis the natural logarithm

sqrt(((((CC(((6*2.0252((((((1/ (((((4*278*8)/9! + &/31)))))N))*3NN)))

Input:
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n! is the factorial function

6« 2.0252
4288 8
ol 3
Open code
[ )
Enlarge Data Customize A Interactive
Result:
Moreldigits
3.14163...
Series representations:
More
3
1
62025 | —— | =
4(28 . g)
+ B
ol 3!
. 0.0480542 (31)° (91)° N[;] 1+D.0480542[3n3 93 yv*
— + —
(1024 - 31+99° Sk (1024 - 31+ 913
Open code
Enlarge Data Customize A Interactive
3
1
6x2.025° | —— | =
428 . g)
4+ B
ol 3!
k 0.0480542 313 @? \ K ;1
_1+D.D4ED542[31F @y & D [‘1“‘ (1024 xakoy ] =2k
\ (1024 -31+9%° 2 k!
Open code
3 3 pgnd k
_1}.& [__1} 00480542 (3177 (21) .- E."k
1 LI 2l | q10za 3en? iy
6 2.025° | ————— | == —
428 .8) g & Z k!
+ — k=0
ol 3!
tor not ((zgeR and -

Open code
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Integral representations:

ne. . ) o
:-:ls the binomial coefficient
. m)

e K isthe setofreal numbers

o More information

1
6 20257 | ——— | =

24.6037

B
428 .8) g

g1z

Open code

g
o 3! 1‘ J_DI‘DSg'I:‘]‘“ i

SET-TRY
Julcug'{r:ldr

Enlarge Data Customize A Interactive
3
1 24.6037
62,025 | —— | =
4(28 8 g [ B 8102 ]3
T B*ﬂ.--fﬁdr B"’r‘r-":er
Open code
3
1 24.6037
6 2.025 | —— | =
4(28% 8 g g
o T 8 8102

h

Open code

+
gt g3 gy e Sl oot (9 gry e =1

=0 {4 4k) k! h =0 {10+ k!

e logixiisthe natural logarithm

2sqrt((((((((((6¥2.02572((((((1/ (((((4¥278*8)/9! + &/31)))NHNHNN))Y3)))

Input:

2 | 6+2.025° -
4358 . 8
Ql 3!

Open code

Enlarge Data Customize A Interactive
Result:
More digits

6.28326...
6.28326... = 2w

Series representations:
More

° n! iz the factorial function
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3

1
2 |6x2.025° | —— | =
4(28 g)
LB

o 3

0.0480542 (3% (9% 2 (1 0.0480542 (31° (91)° ¥
2 |-1+ 2 |]-1+

(102431499 Tk (1024 - 31+ 9

Open code

Enlarge Data Customize A Interactive
3
1
2 |6 2025 | —— | =
4(2% g
;B
=] 3l

k 0.0480542 (303 @ \ K 1
EJ_1+D.D4EDS42[3!}3 @ & [‘“ (1024 - 313003 ] =3k

(1024 - 31+97° e k!

Open code

k

3 n3 sand
1 e s e
2 162025 | ————| =2vz ) k-' '
402 8l ]
itk ol SR k=0
al 3!
for not ((zgeR and —e < zg < 0))
Open code
n
[ iis the binomial coefficient
O m J
e HRisthe setofreal numbers
is th t of | b
L] More information
Integral representations:
3
5 1 24.6037
2 |6 2025 | —— | =2
428 g LB B , __s1e2
o al 1 1 1 1
ye bgB{r Ja [ hgg{r Jde

Open code
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Enlarge Data Customize A Interactive

24.6037

1
2 |6+2.025% | —— =2‘
428 . g)

8
\ o
o 3!

Open code

[ B , 8192 ]3
H E’”p"rgdr B”r“r;'dr

3
1
2 |6 20257 | —— | =
428 .8) g
\ T
o 3!
24,6037
2 3
8 i 8192
o 1 - =k
[t od s k=D 4 fret e des =0 {10k K!

Open code

e lomix)isthe natural logarithm

o More information

sqrt((((((CCCO*((27*3)/(24+16))"2((((((1/ (((((4¥278*8)/9! + 8/31)))))))N)"3IMNN)))

Input:

3
‘ 273 1
d
\‘i 24 + 16 [‘LSS_'_S]

! ?j

Open code

° n! is the factorial function
Enlarge Data Customize A Interactive

Exact result:

—
413343 \( %

0953312

Decimal approximation:
More digits

3.141631039156215965170161394547128827371265620726214614628...

Open code
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Series representations:

More
3
[2? 3 1
24+16) |af2® 8) 4 |
\ 5 T
; -
190683 20 = 19683
ik 8 , Bloz Z[z] i g, 819293
an::u:J{5 io\k sn:m{iar?}
Open code
Enlarge Data Customize A Interactive
3
[2? 3 1
24+16/ | 42® 8) g -
o a3l
_k
1k = 19683 o
: 19683 i ) [ SDU{E 319213 { 2}k
-1+
B, B1o2)3 k!
EDD{E! T o } k=0
Open code
19 683 —k
% -1 [ }k[ B 8192 3 _ZUI(ZD
27 x 3 1 o 800 {5,475, )
B [ - =4 Eo Z
24 +16) | 428 8) o k
i TR | + - k=0
ol 3!
tor not ((zgeR and —es< zg<0

Open code

mn
[ iis the binomial coefficient
O m
o K isthe setofreal numbers

L] More information

Integral representations:
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19683

‘5[2? 3 1
24 + 16 428 .g) B

\] =] 3 \‘

1oz

8
[gmgﬁ—w " (L

8OO

Open code

Enlarge Data Customize A Interactive
3
6[ 27 =3 1 19683
24+ 16 4I:.2g S:I i E B SI:II:I[ g ¥ g1o7 ]3
“'l =] 3! ’q H".-" 3 dr e et ¥ dr
Open code
3
6[ 27 =3 1
24+ 16 4(28 . g) 8 -
1‘ o 3
19683
3
800 8 i g102
-1 . -1
"‘ [Hm"_rrg o f:nmmkg [t e kN=D-:1I:|+J-:]k!

Open code

e lomixiisthe natural logarithm

o More information

2sqrt(((((((((6*((27*3)/(24+16)) 2((((((1/ (((((4*278*8)/9! + 8/31))NN))*3)NNN)))

Input:

3
27«3 1
2 5[
.‘l‘ 24 + 16 4zss+s

Open code

° n! is the factorial function
Enlarge Data Customize A Interactive

Exact result:
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413343 | %

476656

Decimal approximation:
More digits

6.283262078312431930340322789094257654742531241452429229256...

Open code

6.283262....=2n

Continued fraction:

Linear form
6 1

+

3+ 1
1 1
N 1
1+ I
T+ 1
1+ T
3+ 1
Bo+ I
1
i 1
1+
5 1
2 1
16+ T
1+ 1
13+ T
26+ 1
1+ I
1+ 1
2+
1 1
T 1
1+
1+=
Series representations:
More
3
[2? 3 1
24+16/ | 4(2® .5 ¢ a
=] T
; k&
19683 20 = 19683
2|_1+ g g192 3 2‘[2]—1+ 8 8192 3
\l sm[5+?} ro\k sn:u:n[5+?}

Open code
Enlarge Data Customize A Interactive
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(2? 3 1
24+16/ | 4(2® 8 ¢ -
=l & 3!
L
“1% -1 10683 B
19683 i[ } [ " 2008, 8182 -2k
2 -1+
8 81023 k!
EDD{E! ol } k=0
Open code
12 G832 —&
3 -1 { }k[ B 5192 3 _EUTZU
27 x 3 1 — 2 B00( 3,+55,°
( =2 20 Z
24 +167 [ 428 &) 4 k!
+ = k=01
Ql 3!
for not ((zgeRand —e<zp<0
Open code
[ . .iis the binomial coefficient
O m
o K isthe setofreal numbers
L] More information
Integral representations:
3
27 3 1 10683
2 ( : -
24 +16 4(28 . g) = = -
g 3! ik bgg{ | de Lllngs'{ Jdt
Open code
Enlarge Data Customize A Interactive
3
[2? 3 1 9 19683
24 4+ 15 I:'.EE B g - g1oz 2
-+ = 800
ol 31 e -fr3 dr et (% dr
Open code
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[2? 3 1
24+16) | 4(2® ) -
+ =
ol !
19683
2 3
800 g I g1e2
-1 C —'i—i'k—‘l
fretel des fﬂ:iﬁ% e P A Y fviom
Open code

e logixiisthe natural logarithm

(] More information

From (4.46), we obtain:

sin(2*sqrt(2))/((2sqrt(2*2))
Input:

s]in[E V2)

24 2x2

Open code

Enlarge Data Customize A Interactive

Exact result:
‘—]; sin[E \E ]

Decimal approximation:
More digits

0.077017935590761258033409983710248309654579876103525785354...

Open code

Property:

1., ;

‘—} sm[E y 2 ] i1s a transcendental number

Open code

Continued fraction:
Linear form
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12+ L
1+ 1
61+ 1
2+ I
5+ 1
T+ 1
1+ 1
1+ I
5+ I
1+ 1
45+ I
1+ 1
2+ T
2+ 1
1+ T
1+ 1
1+ I
2+ 1
1+ T
5+ 1
1+=
Series representations:
More
sm[E‘«"'_ &, (i alpax
22 T4 g‘n (1+2k)
Open code
Enlarge Data Customize A Interactive

2v2) @
S;n[ =3 Z[ 1) J1+2k{ \G]

k=0

Open code

51n[2‘-'"_} [_1}"{21».-"__ }25:

242 ! 2 ky

k=0

.
2

Open code

e n!isthe factorial function
e Jniziisthe Bessel function of the first kind

L] More information

Integral representations:
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CDS[E 2 t] dt

sin(2V2) 1 ['1
2422 V2 o

sin(2V 2 ) : rwﬂ p-2iss ;
E— R Sw— - 5 tion 0
2y 2.2 4425 Jhwey 32
sin(2V2)) ; i casy 21275 1(5)
— .—[ —— d5 forl
2v2=:2 v Yeiwew r[E_SI

2

Multiple-argument formulas:

More
sinf2V2) 1 o
; = - ccs[\,‘?] sin{\," 2 ]
2v2.2 2
Open code
Enlarge Data Customize A Interactive
sin[E‘u’E} 1[ : [Eﬁ] : B[Eﬁ]]
——— = —|3sn -4s5n’|——
24 2:32
Open code
sinf2v2) 1 /2 k
; = — ﬂsin(u"? + —}T}
2+2.2 2 2

Open code

21 * sin(2*sqrt(2))/((2sqrt(2*2))

Input:

sin(2V2 )
2+ 2x2

Open code

Enlarge Data Customize A Interactive

Exact result:
% sin{E E ]

Decimal approximation:
More digits

1.617376647405986418701609657915214502746177398174041492440...

Open code

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Property:
21 )
: sm[E y 2 ] is a transcendental number

Alternate forms:

% sin[\E] CDS{‘\"’E]

Enlarge Data Customize A Interactive
21 Liyz 21 5iym
—ie - —ie
8 8
Continued fraction:
Linear form
: 1
+
1+ 1
1 1
N I
1+ I
1+ 1
1+ 1
1+ I
2+ I
2+ 1
1+ T
4+ 1
2+ 1
5+ I
157+ I
1+ 1
1+ T
44 1
2+ 1
B+ 1
2+ I
13+—
Open code
Series representations:
More

1} 23,!2+3k

21sin(2V2) 21 =
4 Z (1+2ky
k=0

IIxz

Open code

Enlarge Data Customize A Interactive

21sin(2V2)
22 <2

[l
= 22—1 Z[—ll'Ic J1+2k[2 \/E]
k=0

Open code
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(-1} {2 V2 —%}M

21sin(2V2} 21 i
222 :: T (2 k)
Open code

Integral representations:

21sin(2V2) 21 g
ﬁ = g CDS[E'JEE’]JE’

Open code

Enlarge Data Customize A Interactive
21sin(2V2) 21i  ficasy g 25 g5 f
—_— = § tory =10

2v2x2 Av2r e §32

Open code

21sin(2V2) 21 jwﬂzl-"z-s TS e
_ = — ds ftor0
2v2 2 8vr

=i a4y r{g —5 }
2
Open code

Multiple-argument formulas:

More
21sin(2V2) 21
# = — cns[ﬁ] sin[\'q]
242 %32 2
Open code
Enlarge Data Customize A Interactive

21sin(2V2) 21[ [zﬁ] ,g[zﬁ]]
— = — |3¥sin| — | -4s5n"|——
2422 4

Open code

217

n! is the factorial function

Jnizis the Bessel function of the first kind

L] More information

Iixiis the gamma function
[ )



21sin(2V2) 21

2v2x2 :5!

Open code

_Ilsm[\E + ?]

From the sum of 4.44, 4.45 and 4.46, we obtain:

(4%2°8%8)/91 + 8/3! + sin(2*sqrt(2))/((2sqrt(2*2))

Input:

4.28.8 8 sin(2V2)

+— g —
o1 3 249,92

Open code

° n! iz the factorial function
Enlarge Data Customize A Interactive

Exact result:

3844
2835 + ; sm[E 'g/_]

Decimal approximation:
More digits

1.432926224832383832980318272951870884610488165345148360310...

Open code

Property:

3844 1
+ - sm[E
2835 4

] I1s a transcendental number

Series representations:
More

4(2°.8) 8 sin(2vV2) 3844 1 & (-1 2%243k

+ — -
901 T31  ayz 7 2835 44 (L+2k)

Open code

Enlarge Data Customize A Interactive

4(2% .8) 8 sin(2V2) 3844 =
— s — 4 = L[ 1)* J1+2k[ "EIE]
o 31 a242x32 2835

Open code

' k a2k
4(2® . 8) 8 sin(2V2) 3844 1 =D [Ev’__é}
e — 2,

9! 317 2y2. 2 2835 4%5 2 k)"
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Integral representations:

4(2° 8) 8 sin2v2) 3884 1
¥+—+ [ - = +—J cns{Ew,.'Et]d’t
o1 31 92499 2835 47 Jo

Open code

Enlarge Data Customize A Interactive
4 [28 EII- a2 5111[2 "I'I'E]- 3844 i [‘Iwﬂ' g 2lsds

+ + = Fie
o 3! 2422 2835 44271 -

Open code

- ds tol U
—i a4y 53-'2

4(2° .8) 8 sin(2v2) 3844 f:mrzl-"z*rmd ;
2 B S )

: 3

+ + = =
g1 N 242D 2835 8\;‘? —i sa+y r[E_S}

Open code

Multiple-argument formulas:
More

4(28 .8) 8 sin(2V2) 3844 1 ;
T + ; + ST = 2835 + 5 CDS[‘\({E] sm[\E]

Open code

Enlarge Data Customize A Interactive

4(2% .8) 8 sin(2V2) 3844 1[ [EE] ,g[zv’i]]
——— sin -4 sin

91 31 5v3 3 2835 4

Open code

+ = + = i 2 +—

+ =
91 3 92422 2835 12

Open code

4(2% 8 8 sin(2vV2) 3844 1 1 k
# [ : 5111[1,/_ FJ

-55+1073*(((((4%278*8)/9! + 8/3! + sin(2*sqrt(2))/((2sqrt(2*2))))))

Input:

;(4+28+8 8 sin(2V2)
55+10° | —— + —+ ——
o 3! a+3x32

Open code

° n! is the factorial function

Enlarge Data Customize A Interactive
Exact result:
3844 1
IDDD( —sin|24 2 ]—55
2835 4 [272)
Decimal approximation:
More digits
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1377.926224832383832980318272951870884610488165345148360310...

Open code

this result 1377.926... is very near to the rest mass of Sigma baryon 1382.8

Property:
-55+ 1000 (

Open code

3844
2835

1
£ 5111[2 E]J is a transcendental number

Series representations:

More
J(4(2° 8 8 5111[2 V2) _ 737615 ot e o T
554+ 10° | —— + — +25CIZ‘—
a1 3 2322 567 i (1+2ky
Open code
Enlarge Data Customize A Interactive
4(2° . 8) 8 sin(2V2)) 737615 il
Eeepr[2R el B smi2van +500 3 (-1 J1+2k[2\/5]
91 3! 9./o.9 567 i
Open code
) — L T2k
J(4(2° 8 8 sin2V2)) 737615 o C1f(2V2 -7
=55+ 107 | —— + — +
o1 T 322 567 ] (2 k)
Open code
e Jniziisthe Bessel function of the first kind
Integral representations:
4(2® 8) 8 sin(2V2) _ 737615
-55+1ﬂ3;+— [ +CI\('_JCDS zr dt
o1 3! 2472 567
Open code
Enlarge Data Customize A Interactive
. 4-[28 8} 8 5111[2 V"E
=55+ 107 | —— + — =
o 31

737615 |I i ooty @ 21548
- j ds rol I
567 —i oa+y

Open code
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3 4[28 8) 8 5111[2 ""IE] 737615 125§ [icesy oli2-s s}y

55+10° | —— + — + 4 . st f o

o1 3! o499 567 N P F F[E_S}
Open code
More

4(2% 8 8 sin(2V2) 2844 1 e =

-55+10° [ xRl o [ — | = =55 + 1DDD[ + = cas[ﬂ.}' 2 ] sin[u" U

9! 31 2+42x2 2835 2

Open code

Enlarge Data Customize A Interactive
J(4(28-8) 8 sin(2V2)
-55+10° | —— + —+ ——— | =
a1 3! 949,39

3844 1(_  (2v2 alEAE
=55 +1000 +—|3sin 3 —4sin 3

Open code

4(2® . 8) 8 sin[zﬁ]]

. 737615 . — k=
=55+ 107 | ———m— + — - }

= 500 |' lsin[w,"? =

o1 3 94792 el

1.0814135"2 * ((((((4*278%8)/9! + 8/3! + sin(2*sqrt(2))/((2sqrt(2*2))))))

Where 1.0814135 is a Ramanujan mock theta function

2[4x2*x8 8 sin(2 V2
1.0814135° | ——+ —+ —
o1 3 9.9.9

Open code

. n!is the factorial function
Enlarge Data Customize A Interactive

More digits

1.6757430...
1.6757430... 1s a golden number very near to the neutron mass
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+—
o 3! 24243 2

w (1M @ -xf1 xR {_El}k 3 —no)*2 I*2)(1 + ng)
1

22 kytky! i

k]_ =|:|k2=|:|
arg(4d-x
0.000976563 Exp(z x {EE—}J] Jx
i

|
w (1R @ oxf xF ['El}kl 9 — g2 r*2)(1 + ng)

il kqthy! ”

ky =0k =0

0.00012207 i i i Lk J1+2k1[2 E]

kythks!
ky=0ky=Okg=0 2 "3

4(2% . 8 in(2v2 N
pogiaie[ R0 B s }J= 0580.18 exp(zﬂwJ}ﬁ

(3 —ﬂu}'lcz Q- n.;.}k3 riz +ng}r':k3'1[1+n.;.} JI,"f

[exp(m o) [i i e HL]
2rm k!
k=0
&, (3-ng)* r*1 +ng) | & (9 -ng)* r*ha + Mol
TR
=0 k=0
forixe Rand (mg ¢ £ orm = 0)and x < 0 and mp
and m
Enlarge Data Customize A Interactive
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i, el
91 3! g.7.3 2

w (=1F1 @ -xf xh {_El}kl (3 — g2 rt2)q + 1)

3993 kqtks! "

F:]_ =0 k::ﬂ
4-
0.000976563 Exp(z';r {%ﬂ” N
iy

w (1F1 @@-xf1 x ™ {_El}k 9 —ng)2 r¥*2)1 + ng)
1

22 ksl N

kl =0 kz:ﬂ
0.0000610352

i i i [[—1}*‘1 gt \E“zkl (3 - ng)*2 (9 - ng)*3

ky=0kg=0kg=0

4(2% . 8 g8 sin(2V2 4_
101 [2E X8 8  oin }]= 9580.18 Exp[zn{M“\({;

r'llkﬂ[l +ﬂn}r{k3:l[1 +Hu}]/{[1 +2k1)ka1ksY) III,-'III

o 222 2 <
2 = k!
[:" (3-mg)* F':k][1+ng}]
k!

=0

&, (9 o) )1 + ng)

k=0 k!
forixeRand (m & Z orm = 0) and

and

and
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2[4{28 8) & sin(2 E}J
1.08141% | ——— + — 4 ——
91 3' 943,70

1 -2 largid-sgWiZm] 4 42 Gz 12
1.16946 [—] zg el
Zn
1 302 g4z 2] 4 95 d—zp (2
8192[—] zo T B ONED]
ey
- {
WO ). [_El}kl (3 -ng)2 (4 - 201 75 * 121 +ng)
AT v
k]_:ﬂk::ﬂ kl-kz-
( 1 ]1-"2 lacgtd-zg M2 ] 1,913 |argia-zg 2 m)
B|— Zq
ey

ke
w (1 {_El}kl (9 —ng)F2 (4 -zl 25 ! 1¥%2)(1 + ng)

PP T

V{E i i i - -1 J1+2k1[2‘4!3][3_“0}k2

kotks!
ky=0kg=Okg=p 2 3

(9 —ngy*3 rlk2)

i1 +ng}r"tk3-1{1 + Mg} !,"f

k! k!

=0 =0

2 (9 -np)* M1 +ng)
3 T

k=0

forim =0orm ¢ Fyandm - 3andm = 9

Enlarge Data Customize A Interactive
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k 1 k -k
[[m (-1 {_2_}& 4 -20)" 25 ][:: [3—nn}k rik3[1+nn}
k

+

+



2[4{2E 8) 8 sin(2 F}]
1.08141° [ ——— + — +
o1 3 9.9 .9

1 =12 |lmegid-zg Y27 __q, o
0.584728 (—J an L2 largld-zg W2 )|
Zn

1 U2 [argld—zq )2 m)] 141/2 e Y2
15384(—] gy - s
Ep

|
I = b [_El}k (3-ng)2 (4 — 201 75 * T¥2)(1 4 ng)
= 1
2 X .
1 1
ky=0kg=0 kytks!
lﬁ ( 1 ]1;'2 [argld4—=n 2 m)] ZD]_+1.|'2 [argid-zq 2 7))

0y
<L
e ey {‘El}k (9 —np)k2 (4 —2zo)*1 z5 ! I'*2)(1 4+ ng)

392 1 Ky they ! g

ky =0k =0

Vzo i i i [[—1}“1 giizky ([ 3 ke (9 - g

ky =0kg=0kq=0

k2'|[1 +i"'!|:|]lr' =l [1+HD}],|"I (l+2k1katksy IIII-'Iil

w (1) { } 4 - Zu} I o [3—n.;.]-k Fqk3[1+ﬂn}
[[; 1 ][é] k! ]

=
k)
i 9 - rrm}"c "Nl +ng)
k!
k=0
forim =0 orm ¢ Fyandm — 3 and i
Integral representations:

° More

[4{29 8) 8 sin(2 v’_}]
1.08141° | ——— + — +
9! 31 2422

[115945“ j J cus Etlllcg( ]lﬂg(l]d’tgd’tzd’tl+
8192\({_] lag( ]dt+8\f'_J lag( ] JL,*’

(108 ) es°(5 ) )

Open code

Enlarge Data Customize A Interactive

225



g 4(2% . 8) 8 sin[E F] _ 116946 V2
' a1 T R Ny
9.35564 0580.18

-
m 43 w0 L Q L -1
t* dt + t7 dt +
Lk_cl .'4+,|.;'|kn 1 k=0 10+ )k!

Open code

LLICDS[E t ﬁ?]s{t +

4(2® . 8) 8 sin(2V2)
9! +5+F]:

{l.lﬁ?%[[l}w t dt]um it tgdt][J cus[Et\'{_]Jt]\'{E+8192ﬁ

Lw*t34t+8\/_j tdt] jﬂ tdt]uj “tgdt]ﬁ]

1.08141° [

Open code

e logixiisthe natural logarithm

Multiple-argument formulas:
More

T L 4(2° .8 8 5111[2\."—]
. o T 22

9.35564 9580.18 1.15945cas[»f_}sin[»fi}

- -
31 91 I
Open code
Enlarge Data Customize A Interactive
,[4(2° 8) 8 sm[E ‘-."_]
1.08141°% | ———— + —
a1 31 2.7

1.16946 cos(V2 ) sin(vV2) [D.??QEB? 4.1580!5]\(1—
+ T

+
s Lix1y Z1x 4
2 2

Open code

.
01 31
1?541851n[ ‘f] 2338915111[ . ] [

. V2
1.D81412[4[2 8) 8 Sln[E ]]

0.779637 4.15806
— — vV
v 4 V4

Loy Ty a4
2 2

1.0864055"3 ((((((4*2°8*8)/9! + 8/3! - sin(2*sqrt(2))/((2sqrt(2*2)))))))

Where 1.0864055 is a Ramanujan mock theta function
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Input interpretation:

L og6a0ss? [+ 28,8 8 sin[2v2)
B T T Ty NN

o1 3 9.9.9

Open code

e n!isthe factorial function
Enlarge Data Customize A Interactive

Result:
More digits

1.6398601...
1.6398691... = { (2)

Series representations:
4(28 .8) 8 sin(2v2) arg(4 - x
N (e NI S C R ) PR exp[m{g—}”w'x
o 31 24240 2

o DM @-xft ) (-2) 3 -noi2 12 +ng)

33 kytks ! i

ky 0 kg =0
arg(4d - x
0.000976563 Exp[z x {gz—}” Vx
T

w (1R @y xR [‘El}k 9 —ngi2 r*2)(1 + ng)
1

i z kytky! B

k]_:ﬂkg:ﬂ

0.00012207 i i i - 111{ - (-1 J1+2k1[2 E]
2! k3!

k]_:ﬂkz:ﬂkg:l:l

(3 —ﬂu]\'lcE 9 - ﬂ.;.]\"CE riz)q +nn}r{k3][1+nn} f’f

w (1)@ —xfx™ [——l}k]

e [ [

k=0
- [3—?11:11'Ic rl:k][l +No) | w [g—ng}k r'llk:l[l+n.;|}
Z k! 2 k!

=0 k=0
forixeRand(m e Form=0and x <0 and mg

and m

Enlarge Data Customize A Interactive
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91 3!_21”!2 3 2

w (=1F1 @ -xf xh {_El}kl (3 — g2 rt2)q + 1)

3993 kqtks! "

F:]_ =0 k::ﬂ
4-
0.000976563 Exp(z';r {%ﬂ” N
iy

w (1F1 @@-xf1 x ™ {_El}k 9 —ng)2 r¥*2)1 + ng)
1

i )3 kytksy! -

kl =0 kz:ﬂ
0.0000610352

i i i [[—1}*‘1 gt \E“zkl (3 - ng)*2 (9 - ng)*3

ky=0kg=0kg=0

4(2° .8 8 sin(2V2) argid - x
T ol et N -]= 10504.3 exp[zﬂg—}J]ﬁ

r'llkﬂ[l +ﬂn}r{k3:l[1 +Hu}]/{[1 +2k1)ka1ksY) III,-'III

o 222 2 <
2 = k!
[:" (3-mg)* F':k][1+ng}]
k!

=0

&, (9 o) )1 + ng)

k=0 k!
forixeRand (m & Z orm = 0) and

and

and
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8 V2
1.08641° [4—{2 8) ..o il }J
91 3 9y 3

~||1.28226 (i ]_”2 SRV o112 larzid-so iz )

n

1 312 [argld—=q 2 m)] 1+1/2 Az 12
_8192[—J ZI:|+, [argid—zn 2 m)

ki {1 s s
o DF (-2}  B-no)2 @4 -z

i
g ! T*2)1 4+ ng)

F:1=|:|k2=|:|
1 U2 laugld-zg 2] 1,900 s gid—zg (2 7]
8[_J ZD '
i
w0 [—1}"'cl {——1} 9 —n.;;.}"‘2 [4—z.;.}k1 g {k21{1+n.;.}
Z Z 28k

kqilky!
k]_:ﬂkz:ﬂ ! 2

\'{E Z Z Z m[ 1 J1+2k1{2\'{5][3—ﬂn}k2

k]_:ﬂkz:ﬂkg:ﬂ

(© —ng)*3 %201 4 ngy %211 4 ng) /

k! k!

=0

o B P rta +ng)
), T

k=0

foriim =0 orm & Fyand n 3 and

Enlarge Data Customize A Interactive
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w (-1 (-2) @ -20° 25" )= 3 -ng 1+ ng)
£ 2
=

|

+



. V2
1.08641° [4—{2 d e 2 }]
91 31 2y3 .3

1 12 [angid-zgyi2m) _1-1/2 |mrgid—szo Y2 m)]
“||0.64113 (—] = i
2g
1 U2 argi4—=p yi2 ) ; e
-16 384(—} zé+1.2[atgﬁ4 2 2 T
g

o (1) @onof2 -z 25 1k g

2. 2 1 kytks! B

k]_:ﬂkz:ﬂ
6 ( kL J”z sV 20! 1412 argia-zg N2 m)

Ffy) q

{

& w1 [_El}kl (9 - ng)*2 [4—20}"1 zg ! T*21 + ng)

2 +
1 1
k1 =0ky=0 ki bk !

ad

\E i i Z [[— Jnng et ﬁmh (3 -no)2 (9 - no)*?

ky =0k =0 k=0

J;‘21[1 +n.;.]-r"‘3 [1+nn}]; (l+2ki W katkst) f

k 1 k &
w (-1} {_E}k (4-20)" %o e (3 —ng)* 1 +ng)
24 ke Z k1
k=0 =

& (9 - no r'*N1 +ng)
b3 G

k=0

Integral representations:

° More

1.08641°

[4{25 s} sm{E v’?}]
V2.2

((128225[- J j cosz EElllag( Jlng(l]dtgd’tzdtl
8192\,{1]’3 lagg(t]dt-sy’_j lag( J Df’

(L (2 o) o ) )

Open code

Enlarge Data Customize A Interactive
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4(2% 8) 8 sin(2Vv2 1.28226v2
1.08641° g ) P [ N__ cas[z £ ]d’t +
91 3! 249,97 Vi o
10.2581 10504.3
+

o [ 43 e -1f L =1 1~
freteate 3 ZErr L dt+ ), [10+k k!

Open code

91 31 249

_[[1.28225 [Uw t dt]U‘w t* .-,;t][flms[ztvq]dt]ﬁ_
31921){_] o dr-s\:’_J £ at))

(e e ae)(f e at)V))

g VZ)
1.08641° [4[2—8} + S i ]

Open code

e logzixiisthe natural logarithm

Multiple-argument formulas:
More

R 4(2° .8 8 sm[Eu"_
' 91 T 247

10.2581 10504.3 1.23225.:05[»"__5111[@}

31 91 Ny
Open code
Enlarge Data Customize A Interactive
4(2% 8) 8 sin2V2
1.08641° Hs k) +— - g] —
91 3 9.0 9
1.28226 cos(V2 |sin(V2 ] [0.85484 4.55014
— + + n
Ny Lyc1lr Iy
2 2
Open code
4(2® .8) 8 sin(2 '-."_
1.08641° At +— EnEv)
o 31 22
347 242
1.92339 sin( 222 | 25545251:1[ . ] 085434 455914) -
) Vi ’ S I T7T
2 2

1.0864055%2 * (((((4*278%8)/9! - 8/3! - sin(2*sqrt(2))/((2sqrt(2*2)))))))
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Where 1.0864055 is a Ramanujan mock theta function

Input interpretation:

5 4.2%.8 8 sin2V2)
1.0864055% .« (-1)| ——— - — - ———
o 3! 924949

Open code

e n!isthe factorial function
Enlarge Data Customize A Interactive

Result:
° More digits

1.6379603...
1.6379603... = £ (2)

Series representations:

4(2° 8 8 sin[2V2 4
1086412 -1y [ T2 <8)_ B _ M]:_ 9668.83 exp[m{—arg[ x}”ﬁ
91 3! 2422 2o

o (=11 @ -xf1 x ™ [_El}k (3 - ng)e2 rt2)1 4 o)
1

) kytks! -

k]_ =0 kz =
4 -
0.000976563 Exp(z x {%x}” Jx
iy

w (=11 @-xf1 xh ['El}kl (9 - ngi*2 1*2)(1 4 ng)

2 2 kytks! -

o =0 k=0

0.00012207 i i )E L m Jrazky (2 ‘E]

kotks!
k]_:ﬂkz:ﬂkg:ﬂ 2 2

fka)

[3—rr1.;.]lkz [9—n.:.}k3 I [1+nn}r':k3][1 +Mg) J,.'"f

k k k{1
(_ larg[4_x}J]J_ i =1y 4 -x" x {_E}k
X — ||y x
plim 7n P
k=0
— (3 - ﬂl:l}k rl:k:l[l +Mg) | o= (9 _nu}k r’-"-‘[l + M)
2, k! 2 k!
=0 k=0
f R and Z ol 0
and
and
and
Enlarge Data Customize A Interactive
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4(2° 8 8 sin[2V2 4_
1.08641% (-1) {—}——— M]:— 0668.83 exp[m{—arg[ x}”\({;
9! 3! 21,.'2 2 2o

o (=11 @ -xf1 x ™ {—-1} (3 - ng)e2 Fh][1+ng}
2 ey

) kytks! -

k]_ =0 kz =
-
0.000976563 Exp(z x {%x}” Jx
m

o (=11 @ —xf1 x {_El}kl (9 — np )2 rh][1+nn}

i 2. kytks! -

k]_ =0 kz =
0.0000610352

i i i [[—1}“1 guizky [ 12K k2 (9 _pgks

ky=0ky=0kz=0

r':k-??[l +n.:.}r{k3'1[1 + ﬂg}]lll,-'fl[[l +2k1)ka1ksY) III,-'III

@ [—1]\Ic [4—:';"]'Jc x* [——l}k

o | 2 5

2 =
[:’ 3 — ng)® N1 + ng)

2

=0

k!

i 9 —ng)* I +ﬂu}]

forixeRand(mme Zorm=10
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4(2°8) 8 sin2V2))
21 3 9493 -

1 -Y2largid-—zgWi2m] 1 1/ s NG
1.18028 [—] e largid-zg (2 m)

1.08641% [—1}[

1 yW2largtd-20¥2m] 1,93 |argid-zq )2
_8192(—] Z':|+,u |argid—zg W2 m]

ik
WO ). [_El}kl (3 -ng)2 (4 - 201 75 * 121 +ng)

)2 kLl ksl v

k]_ =|:|k2=ﬂ
1 12 [agid—zn 2 o) 141/2 |mugid -z (2 )
8 Zq

ey
I
w (1 {—-1] (9 —ng)F2 (4 -zl 25 ! 1¥%2)(1 + ng)
2 kl

33 kqtky! t

ky =0k =0

V{E i i i - -1 J1+2k1[2‘4!3][3_“0}k2

kotks!
ky=0kg=Okg=p 2 3

fka)

{9—;10}"3 r [1+ng}r“‘33{1+ng} !,"f

[[; (-1 {__%}k ¢4~z 7' ]Li (3 —ng)* r'*¥1 +HU}J

k! k!

=0 =0

2 (9 -np)* M1 +ng)
3 T

k=0

forim =0orm ¢ Fyandm - 3andm = 9

Enlarge Data Customize A Interactive
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1.08641° [_1}[M " M] _

o1 3!_2\."2 ]

1 =12 |lmegid-zg Y27 __q, o
0.590138 (—J an /2 |argid-zg 2 7))

En

1 V2 largld-—=g 2l 95 Aozn N2
—15384[—] Z.:.+' |arg(4-zn W2 m)]

En

ik
w (=1 [_El}k (3 - ng)*2 (4 — )" R 2l +Ng)

Lk : kqtky! i

kl =|:|k2=|:|
0 [ 1 ]ll.'z [argl4-zg 2 m)| 234.1..'2 [ g4 —zg W2 7))

0y
<L
e ey {‘El}k (9 —np)k2 (4 —2zo)*1 z5 ! I'*2)(1 4+ ng)

2 2 1 kytky! g

ky =0k =0

vz i i i [“11&1 212k 2 3 _ngt2 9 - no?

ky =0kg=0kq=0

k2'|[1 +i"'!|:|]lr' =l [1+HD}],|"I (l+2k1katksy IIII-'Iil

w (-1 { } (4 —z0) 7% | (3 —ngl M1 + np)
Z ket Z k!

k=0 =0

i [g—ﬂn}k Ff'k][1+nn}
2 K

k=0
forim =0 orm ¢ Fyandm — 3 and i

Integral representations:
° More

1.08641% [—1}[ s
91 3 2422

(1 ISDES(J j J cus 2 t1]10g (t—]lagg(l].:itg.;{tz.;{fl
8192\({_] lag( ]dnsﬁlj log (E]“Df

(108 ) es°(5 ) )

Open code

4(2° 8 8 sin[zv’_1]
1

Enlarge Data Customize A Interactive
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N 4(2% 8) 8 sin(2V2)) 1.18028v2 1
1086412 | ———2 o — = ccs[Zt 2 ]dt+
91 31 24/2x2 Va4 0
9.44222 9668.83
‘w0 £ ;3 —on (=1 w9 o (-1
& BT s T A e mam

Open code

R 4(2% . 8) 8 sin(2V2)
: [— -—— | =
: o1 3' 249.9

{1.18[)28[[101%1 tdt][fw tdt][f cus[Et\'{_]Jt]\'{_—EIQE\j—
Lw4t3Jt+8rj td’t jﬂ t.:rt]un tdt]ﬁ]

Open code

e logixiisthe natural logarithm

Multiple-argument formulas:
More

4(2° 8) 8 sin2¥2) v"_}
T.0BBA1S 1) | =S
e o 3t 943

9.44222 9668.83 1.18(328.:::5[\."_}5111[\.’?}
3 o1 i

Open code

Enlarge Data Customize A Interactive
4(28 . 8) 8 sin(2V2)
1.08641% (-1) il s mmlind)
a1 31 942
1.18028 cos(V2 }sin(v2 ) [D.?EEESI 4.19554]‘/—
+ - T
s Lix1y Z1x 4
2 2

Open code

AT 4(2% . 8) 8 sin(2V2)
: (- RN O et it Ny PE
: o1 3' 2.49.9

1.77042 sin( 22)  2.36055 sin?( 242 ) [D_?Eﬁsﬂ 4_19554]\(—
+ T

Lixlt  Tixd
2 2

Va4 va

172 % ((((((((0.0864055°2 / (((((4*2°8*8)/9! * 8/31 *
sin(2*sqrt(2))/((2sqrt(2*2)))))))))))
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Where 0.0864055 is a Ramanujan mock theta function

Input interpretation:

1 0.0864055%

2

4288 8 .simiZ‘-l'z]
o 3l 24 2.2

Open code

° n! is the factorial function

Enlarge Data Customize A Interactive
Result:
° More digits

1.61026...
1.61026... is a golden number

Series representations:
0.0864055°

({428  8)ssin[2v2])2

or-3tf2vz 2]

[5 69604 x 10" exp[ {w“\'{_ Z }_‘ Z m[ 11 (4-x

2 ky =0 k=0 k3=0
1

x*1 [——J (3 - 10)°2 (9 - no)*? r*2)(1 + ng) r*2)1 + ny /

2 My /
ol

LZ (-1 J1+2k[2 \E]] for (x e R and x < 0 and g — 3 and

=|:|

not ((mpeZ and —ng > 0))and my - 9 and not ((ng € Z and - ng > 0))

Enlarge Data Customize A Interactive

0.0864055%

({4 2%  g)ssin[2v2 )2

o -3t2vz2 2

[1 13921x10° exp[;ﬂarg[ﬁr I}J]\l’_ Z }_‘ Z 'k21k3 1M @-xf

ky 0k =0 k=0

1
g [——J (3 - np)*2 (9 —ng)*3 T*2)(1 + ng) *3/(1 + ng) ;f
ik

LB e B ﬁnzk
LZ (1+2k)! ]M v =R and (g & £ ormg = 0y and
+ !
=0

Dandm = 3 and my
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0.0864055%

({4 2% sjssin(2v2 ||2

1 412 arg(d—zg W2 0,1, e
= |5.69604x 107 [—] e
By

ol 3!{214'2 2]

i i i ;[—1}“1 [—}] (3-np)2 (9 -ng? (4 -z
kqthy k! 2k,

k1=ﬂk2=ﬂk3=ﬂ

L]

_k

Zg | r*2)(1 + ng) r*3)1 + ng) ff[hz =1 J1+2k[2 V{E]J
=0

for (my — 3 and not ((mgeZ and -ng=0))and my — 9 and

not ((ng e Z and - ng = 0))

0.0864055°

({4 2% sj8sin|2v2 |2

113921 ]_D‘?[ 1 ]1,-'2 |larg{d—zn W27
= . * e
k]

al 3!{21.-'2 2]

zl,.'z+1,'2[alg-;4—z.;.m2nu i i i 1 [—l}kl (_}] [3—ng}k2
. kytkytks! The
ky=0kg=0kz=0

9 —no)*? @ - 200" 75 T*2)(1 4 ngy 1301 4 ) ,-“f

] {_l}k 21+2k ﬁl*'zk
Z forimp=z0orme Zyandm - 3 andm = 9
= (1+2ky

o A1g(zlisthe complex argument

. |x] iz the floor function

e Jniziisthe Besselfunction of the first kind
. Iix iz the gamma function

e iiztheimaginary unit

e Histhe szetof real numbers

e Fizsthe setof integers

o More information

Integral representations:

More
0.0864055° i I & I W 3 |
= :f ] lcg (—]lag (—]d’fz di
[l4 2% sjesin2vz |2 o WJo t ts

ol 3!{2132 2|

Open code

Enlarge Data Customize A Interactive
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0.0864055° g s IO & L W |
—J J log (—Jlng (—Jdtz dty for 0
o o t 2

[+ 2% s)8sin2v2 |2 "

ol -3t|2v2 2]

Open code
0.08640552 5.69604x107° ([“e™ 7 at)([“e™ t7 dt) V4
(428 8)8sinf2VZ )2 V2 [lcos(2tV2)dt
o 31|2¥2:2)
Open code
Multiple-argument formulas:
More
0.0864055° 5.60604x107% 31 91y/4
(4 2° sjssinf2vZ))z  cos(vVZ)sin(vZ)
o .32vz.2)
Open code
Enlarge Data Customize A Interactive
1, vy B
0.08640552 _ 0.00157484  -' 1! 5! 4144
cos(V2 )sin(v2) Vr©

[(# 28 s)ssin[2v2 )2

or«31f2v2:2)

Open code

0.08640552 0.00314968 515 11 21 TRy
a 2+ . gf 347 2
]—451n [—3 ]] T

|:.:4 28 8:|85i11|:2‘-|"5:|]2 [3 Sj.n[_
3

ol -31(2v2:2)

1073%0.0864055°2 * (((((4*2/8*8)/9! *1/ (8/31) *1/
((((sin(2*sqrt(2))/((2sqrt(2*2))))))))

Input interpretation:

8
8 1 1
10° - 0.0864055° — —
Ll 5i11|!2 ¥z
3! -
24/ 202
Open code
° n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
More digits

1.64127...
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1.64127... =L (2)

Series representations:
(10% - 0.0864055%)(4 - 2° . 8)

9!{8 sin{z vz

at(2vz2 2 ]
=11 (4-xf1 xR 1—%]k 3-np 2 r%2)14ng)
1

7645.09 explix | =222 ) e 3 5 e Tea!
e i

(30, 1K Ja(2VZ)) o, Sonak g

forixeRandime Form=0andx<0andm = 3 and m = 9)

Enlarge Data Customize A Interactive
(10° - 0.0864055%) (4 - 2° - 8)

9!{3 sin{z Vi)

31(2v2 2
=11 a—xf1 x 1 1-%]k (3-ng 2 T*2)(14ng)
Lol

15290.2 EXp{I}T [%‘:'ﬂ“ Vx Efl - Effu

kp !
[Zm (-1 2142k 1.-"31""2"c ] Zm 19—“qu r‘k:llilhl'lu:l
k=0 (1+2k)! k=0 k!
forixeRandime Zorm=0)andx <0 andm = 3 andm - 9
10% - 0.0864055%)(4 2%  8) 1 \U/Z largid-z iz m)] : it
( ;{ ! _|7645.09 (_] zﬂlln'2+1,12[mg14 =0 W2 m))
9!{3 5i11{21.-' z)) Z

3!{2»’2 2]
ke

o o U (-3) B-mof2@-z0/ g 1 o)

k]_:ﬂkz:l'.l

< ® g _ ok k)
[[‘.Z‘{—lll'IC J1+2k[2 .JE]]Z (8 — o) :;! {1+n,:,].]
=0

k=0
foriim=0crme¢ £yandm = 3 andm - 9

kqlk,!
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(10° - 0.0864055%)(4  2°  8) Vs (i]ljz lagid-zg )(2 7)) V24172 g4z @ m)
9!1_ssin{2 V2 g k
3!{_2»’2 2|
o w CDF(-1) Bonof2 @z 5 Tkl 4 ng)
Z Z 2l
e kqtks! /
[Li 153 i e T R ] i © -no)f r'¥a +ﬂn}]
e (1+2k) £ k!
for{im = 0 ormg andm = 3andm = 9
Integral representations:

More

(10% - 0.0864055%)(4 - 2% . 8)

7645.00v4 (! lagg[;l dt

o!(gsin2v2
(2922

Open code

Enlarge Data Customize A

[LICDS[E t E}Jt}{]&llngg{ﬂdt} V2

Interactive

(10° - 0.0864055%)(4 - 2° . 8) 7645.00V4 [“e™ t% at

ol (8sin(2v2 )| - (e % at)(['cos(2EV2)dt) V2

31{2v22)
Open code

2 1
: e fory >0

ot (sinf2 2 ) s=vZ2 s -

———— ooy € ! k

3t(zvz2 2] J—u'oo+]; 32 ds Un log {?}Jt}ﬁﬁ
Open code

e lomixiisthe natural logarithm

Multiple-argument formulas:
More
(10% - 0.0864055%)(4 2% 8)  7645.09 31v4

o!(8sin[2v2 ||
31(2v2 2

Open code

Enlarge Data Customize A

cos(vV2)9!sin(v2)

Interactive
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1
(10° - 0.0864055%)(4 25 . 8)  39.8182. -1 11¥4

o!|8sin{2 V2 ||  cos(vZ) g! 41sin(v2 )
31(2v2 2
Open code
(10° - 0.0864055%) (4 - 2° - 8) 79.6364. 1114
o!|8sin|2Vz || - Uy (cos(v2 ) E! 415in(v2)
32422

Open code

e Uplxiisthe Chebyshev polynomial of the second kind
2sqre((((6*((((((1073%0.0864055°2 * ((((((4*278%8)/9! *1/ (8/3!) *1/
((((sin(2*sqrt(2))/((2sqrt(2*2)))))NN))))))

Input interpretation:

4x28x8 1 1
2 | 6|10 - 0.0864055" — —
i 5i1'||:2 vz
| 3t -
."l 2V Iz
Open code
. n! iz the factorial function
Enlarge Data Customize A Interactive
Result:
Moretdigits
6.27518...
6.27618....=2n
Series representations:
- . - arg[—x+ 91?4%.1 ?:!_‘u'4
6 107 (0.0864055° (4 - 2% - 8)) Olsin|2V 2 |
e — =2explinm
o gsin|2V 2| 2
"I{ 3t(2v2:2)
Eo—kf 1 217411 34 i
\l/_ "‘_"',,[_1} X [—E}k[—x+ W]
|.I " ¥ 3 n _.| i
X l K1 [o1 R and
k=0
Open code
Enlarge Data Customize A Interactive
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6 - 10% (0.0864055% (4 - 2% . B))

01 741.1 - 3144

1)2 —
olsin(2 V2 |

arg

|
-Z0 l}' {2 _IT:Ij

o g sin{z u?]

31(z2v22)
12 [14|arz o1 F41.1 3'!_1;' LA
9!sin|2 V2 |
fy) '
Open code
Integral representations:

More

=z[z—t]

i | 217411 34
L] [ } { }k[ g|5|11121.|'2I|

2 o

—EQT( Z'ak

6 - 107 (0.0864055% (4 - 28

ol SEiTI{.Z"J"E:I
3!{2 v2:2)

Open code

Enlarge Data Customize A

6 107 (0.0864055° (4 - 28

k=0
o Alg(zlisthe complex argument
. |x] iz the floor function
e iiztheimaginary unit
o K isthe setofreal numbers
L] More information
17 .3( 1
8) _ 45870.6 V4 ['log {E Jat
1 11, .9f 1
[ cos(2t \"E}dt}{]n log {E dt| V2
Interactive
8)) 45870.6 V4 [“e 7 at

ol him}z»‘?]
3!{2 vz z)

Open code

([Re™ tdt)([ cos(2tV2)dt)V2

6 10° (0.08640557 (4 - 28

8))

o 8sin|2 u"?]

3!{2 v2:2)

183482.ixV4 [! lcgg{;1 |at

f..|' } [l

s—vz2f
J‘:’m+}- £
=i a4y 53

Open code

]UD log { }d’t}ﬁ Vr

o lomixiisthe natural logarithm
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Multiple-argument formulas:

More
6 107 (0.0864055% (4 - 2% . 8)) 4 " 1 (917411 31v7
ol 8sin[2v2 | Sy 9 Y  sin(2v2)
15‘ 3tzvz2)
Open code
Enlarge Data Customize A Interactive
6 107 (0.08640557 (4 - 2% . 8)) 314
o — =24 91741.1 | ——
ot - 8sinf22 | Y 91sin(2v2)
*‘Ii 3t(2v2.2)
Open code
. o
6 - 10° (0.0864055° (4 - 2° . 8)) , 238.909 - “! - 11v4

ol gsin(2v2 |

"li 31(zvz 2

\ ms[ﬁ}gs 415in(v2 )

We have also that:

Input:
o8 4.2%.8 8 sin(2V2)
a1 3 9.9.9

Open code

Enlarge Data Customize A Interactive
Exact result:
3716 1

-1000|-—— - —sin{2 4/ 2

{ 2835 4 511‘1{ ]]
Decimal approximation:
More digits
1387.776313015805340744168361135292401365338253528560877065. ..
Open code
1387.77631...

This result is very near to the rest mass of Sigma baryon 1387.2

Property:
avle 1

-1000 (— —_— - - 5111{2 \E]] is a transcendental number
2835 4

Series representations:

More
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o [_1}.5: 23.-'2+3k
(1+2k)

+500 i ~DF Jrzi(2 \"5]

o (-1 (2V2 - g}“

4(2® .8) 8 sin(2V2)) 743200
_10° A xE) B sin| J » +250 3"
a1 3! sg9.79 567 e
Open code
Enlarge Data Customize A Interactive
10° 4(2® -8) 8 sin(2v2)) 743200
a1 3! 924y2.3 ) 567
k=0
Open code
.(4(2° -8 8 sin(2V2)) 743200
PO e - | = + 250
o1 3! 92432.3 567 e

Open code

Integral representations:
i 4(2° .8) 8 5111[2 V2)
) 91 31 242

567

Open code

2 k)

Jyiziis the Bessel function of the first kind

?4320D+5DD\("_] cus \/‘Et]

Enlarge Data Customize A Interactive
10° 4(2° .8) 8 sin(2V2) _ 743200 _ .f Jmu“ﬂd
— —_— L — 5 'I' 1)
a1 3N 9499 567 J_,Nﬂ, I
Open code
i 4(2% .8) 8 sin(2V2)) 743200 125i piew 2Y75 s
o 3" o243.3 ) 567 Vi oy F[E—s}
2
for0 <y <1
Open code
e [x)isthe gamma function

144-8+1076*((((((4*278*8)/9! * 8/31 * sin(2*sqrt(2))/((2sqrt(2*2)))))))

Input:

1248105 (% 28.8 8 sin(2v2)
i g e
91 3" 99,9

Open code
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° n! is the factorial function
Enlarge Data Customize A Interactive
Exact result:

12800000sin(2V2)
1701

Decimal approximation:
More digits

2454.2353334785281665553152063284617603259078634039106531534 ...

Open code

2454.2353...

+

This result is very near to the rest mass of charmed Sigma baryon 2453.98

Property:

12800000sin(2V2) |
136 + - is a transcendental number
1701
Series representations:
More
v (-1 23/243k

10%(4. 2%  8)(8sin(2V2)) 12800000 % =z

144 -8 + - — =136+
g1(31(2v2-2)) 1701

Open code
Enlarge Data Customize A Interactive

10% (4 2% . 8)(8sin(2V 2 25600000 £ (-1 J101(2V2)
g, 10042 BBsin2VE)) o 1k 120(2 ¥Z)

91(31{2v2.2)) 1701
Open code
12800000 g, T EYZET g

10% (4 - 2% . 8)(8sin(2v2)) Zie=0 2k

144 -8 + - — =136+
91(31(2+2-2)) 1701
Open code
e Jniziisthe Bessel function of the first kind

Integral representations:

108 (4 2% 8)(8sin(2V2)) 25600000V2 1
144 g4 20 J(Buinf --=135+—J cns[E\{{Et]d’t

91(31(2vV2-2)) 1701 0

Open code
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Enlarge Data Customize A Interactive
10%(4 2% 8)(8sin(2V2))

144 - 8 +

91(31(2v2 2
—
6400000 | 2 ,
!\j T i oty P—Z,-s-fs
136 - I By
1701 T
1084 2%  8)(8sin(2V2 ) 64000004 ety 292 [(s)
144 -8 + 2 LU, | P icaniuiainic I S
91[31[2 v 2 2” 1701w v oy r[§ _5}

° Iix iz the gamma function

10%(-0.0864055)+89+10 4*((((((4*278*8)/9! *1/ (8/31) *1/
((((sin(2*sqrt(2))/((2sqrt(2*2))))))))))

4422828 1 1
10+ (-0.0864055) + 89 + 10 — —
% sinf2VZ )
. 2423
. n! iz the factorial function

Enlarge Data Customize A Interactive
More digits
2286.48323. .
2286.48323...

This result is practically equal to the rest mass of charmed Lambda baryon 2286.46
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104 (4 2° . 8 A
10[—1}0.0854DSS+89+{—_' =|1.024x 107 EXP(M{ : }J]\G
o!|8sin|2 v2 || 2
3t(2vz2)
= [_l}kl [4_x}k1 x—kl {__1} [3 —ﬂu}kz rl:'k_z:l[l +1g)
20k

P kqtks! i

k]_:ﬂk::ﬂ
o o (=11 Jy 5 (2V2) (9 -no)2 rt2)1 + ng)
=5 +2 K I|'I
8.60703x107° »* 3 o |
k1 =0 ko =0
o= k = 9 —ng)* I*1 + ng)
2. J“”‘{E E] b ki
= k=0 ?
forixeRandim ¢ Zorm=0andx<0andm = Jandm = 9
Enlarge Data Customize A Interactive
10% (4. 2% . g) S
10 (-1) 0.0864055 + 89 + {—_ =|2.048x 107 Exp[j;rl—g }”ﬂ
o!|gsin(2 vz || >

31(2v22)

wm e [~ :|.]"l;:1 [4—x}k1 x""‘l {——1} (3 _n,:l].kE r{kﬂ:'[l +1g)
5 el :
k1=ﬂk2=ﬂ k]_!kz!
4.30351x10°®

o [_1}.5:1 21+2k1 ﬁhzkl © —n.;.}kE Fik2]{1+n,;,} II,-

Z Z (1+2kq ) ky! /

k1=ﬂk2=ﬂ
[Lm [_l}k 21+2k ﬁlﬂk o [g—i’!n}k rik:l[1+n|:|]l

Z (1+2k) Z k1
=0

k=0

for(xeRand(m ¢ Zorm =0)andx <0 andm = 3 and g = 9)
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10% (4 x 2° x B)
10(-1)0.0864055 +89 + —————— =
2!(8sin|2 V2 ||

3!{2 vz 2 '|
lknl
@ @ (-1 Ty 0e (2V2)0 - no)*2 21 +ng)
1.024 %107 |8.60703x 107° 31 3 =3 k ' g
k]_:ﬂkz:ﬂ -

[ 1 Jl-"z largid-=zg ¥ ] Sl/241/2 [argl4-zg 2 )]
T 0
Ep

=k
PR {_El}kl (3 ~ng)2 (4 —zg) L xg - r*2)1 + ng)

. /
MDD kytky! /

k]_:ﬂkz:ﬂ
o o0 ke lk)
L (9 -ng)” I'(1 +ng)
[[kz (-1 J1+2k[2 EJ]Z i
=0 k=0 )
foriim =0 orm ¢ Fyand » 3 and m 0
10% (4 2° . 8) .
10(-1)0.0864055 +89 + ————— = |2.048= 10
o!|8sin2 V2 )
3!{2 ¥zx2)

o [_l}kl al42k ﬁmh [g_nu}kz r{k23[1+n.;.}
4+

Lis]
-6
4.30351 %10 Z Z
ky=0kq=0 [1+2k1}1k2'

[ T Jl-"z |argtd-zp W2 )] V24112 Largid -z )2 7))

0
En

%
o [—l]lk1 {_El}kl (3 - ﬂu}kz H—z.;.}kl Zn . F{k33[1+ng}

N /
2, 2 kylk,! /

k]_:ﬂkz:ﬂ
i (—1)F g1#2k g 142k i (9 —ng)® r*N1 + ng)
1+ Ek}! k!
=0 k=0
forim=0orme Fyandm = 3andn = 9
Integral representations:
More
10* (4 x 2" x 8)

10(-1)0.0864055 +89 + —— =
9!{85in{2 vz

3!{2 FEFY

1.024x 107 (8.60703 x 1078 ([“e™ t° dt) ([cos(2t V2 )dt) V2 + V4 [~e™ t° at)
([e™ t7dt)(['cos(2t V2)dt) V2

Open code

Enlarge Data Customize A Interactive
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10% (4% 2" x 8)
10(-1)0.0864055+89 + —————— =
o!|8sin|2 vz ||
3tz2vz2-2)

88.1350 [LILICGS[E VZ tl}lugp[rin’tz dt; +116184. V4 j;llugE[;l}dt]

2

[LICDS[E tvV2)dt) [Lllogg[;l}dt} V2

Open code

10% (4% 2" x B)
10(-1)0.0864055 +89+ ——————— =
o!|8sin(2v2 ||
al(zvz-2)

"1 1
4.096 %107 mﬁj lcgg(E}dt+2.151?5x1D'6
0

422/

[ al ety )

s=vZ2 s
i oo+ ! ; 1
[[J s ([ 102”3 )at V2 ﬁ;’n] for y > 0
-1 ca+y 532 0 t

Open code

e lomixw)isthe natural logarithm

Now, we integrate the above sum of results:

Dintegrate((((((4*2°8%8)/9! + 8/3! + sin(2*sqrt(2))/((2sqrt(2*2)))))))x

Indefinite integral:

«(4.28 .8 8 sin(2V2 1922x% 1
EJ[— + — 4+ M]x.ﬂx: 2[ 9 + —xz 5111[2'\,' 2]] constant
a1 3! 995,79 2835 ]

Open code

° n! is the factorial function
Enlarge Data Customize A Interactive

Plot:
¥

[ from=1.2t01.2)

-1.0 -0.5 ' 0.5 1.0
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For x = 1.08094974 that is a Ramanujan mock theta function result, we obtain:

2 (1922 1.08094974/2)/2835 + 1/8 1.08094974/2 sin(2 sqrt(2)))

1922 - 1.08094974% 1 : =
+ = 1.08094974 5111[2 \ 2 ]
2835 8
Open code
Enlarge Data Customize A Interactive
More digits
1.67430600...

1.674306... is very near to the neutron mass

More

1922  1.08095% 1 ,
2 +- 1.08095° 5111[2 \E]] =

2835 8

1.58431 +0.584226 }  (-1f J“zk[z V2 ]
k=0

Open code

Enlarge Data Customize A Interactive
1922 - 1.08095% 1 i
2[ soas—— 5 1080957 sin(2 E]]:

1.58431 + 0.292113 i 1272 V2
- T 5
(1+2k0

k=0

142k

Open code

1922 - 1.08095% 1 i
2 035 +§ 1.08005 sm[ijE]]:

o P [—; +2 "-"'E}Zk
1.58431 +0.292113 L
e (2 k!

Open code

e Jniziisthe Bessel function of the first kind
e n!isthe factorial function
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1022 - 1.08095% 1 o
e + 3 108095 sm[E\E]]:

1.58431 +0.584226 y 2. flcas[z t \E]Jt
i

Open code

Enlarge Data Customize A Interactive

1922 - 1.08095% 1 G
— 1.08B095" sinf2+ 2 ||=
2835 8 95" sin{ ]]

1.58431 + L ds for

— J2
0.146057 V2 V7 f.,.w VT
o Aty 53.'2

Lr

Open code

1922  1.08005° 1

o 2 . e
= + < +1.08095 sm[E V2 ]] N
0.146057vVx ficsy[(s) V2 = 2"
158431 + ————— f T2 ds foro
5 ol ]

Open code

. i iz the imaginary unit
Ixis the gamma function

o More information

2integrate(((((4*2°8*8)/9! - 8/3! - sin(2*sqrt(2))/((2sqrt(2*2)))))))x

Indefinite integral:
) j 4.2%8.8 8 sin(2V2)
! 3 99,9
1858 1 , .
T i constant
2[ 2835 xzsm[E\'{E]] —onst

Open code

Enlarge Data Customize A Interactive

Plot:

252
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(x from=1.2t01.2)

For x = 1.0864055 as above, we obtain:

22 ((1858 1.0864055"2)/2835 - 1/8 1.0864055"2 sin(2 sqrt(2)))

Input interpretation:

1858 - 1.0864055% 1
=g | =2 1.0864055> 5111[2 \E]J

2835

Open code

Enlarge Data Customize A Interactive
Result:

More digits

1.6379603. ..
1.6379603... = £ (2)

Series representations:
More

1858 - 1.08641° 1 I
-2[- -5 108641 mn[zﬁ]]:

1.54706 + 0.590138 i SP AL \G]
k=0

Open code

Enlarge Data Customize A Interactive

2
9 [_ IERRELOBOI ™ L i sin[E E]] L

2835 8

® [—l}k 9142k ﬁlﬂk
1.54706 + 0.295069 2‘ T
+ !

k=0

Open code

2
9 [_ IEAHLOROA > % 1.086412 sin[E E]] L

2835
ki m 2k
« (-1) [_E+EE}
1.54706 + 0.205069 L
i 2 k)

Open code
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e dJniziisthe Besselfunction of the first kind
° n! iz the factorial function

Integral representations:

1858 - 1.08641% 1 -
- — 5 108641 sm[EE]]

1.54706 +0.590138 y/ 2 flcos[z : \E] dt
i]

Open code

Enlarge Data Customize A Interactive
1858 - 1.08641% 1 0
2 [- = -5 108641 sm[E \ 2 ]] N
— s—ﬂu'?z ."Is
0.147535vV2 Vr ficne /
1.54706 + [ —— ds fo 0
(¥4 i oty 532
Open code
1858  1.08641% 1 @,
3 [- — -5 108641 sm[E V2 ]] N
0.147535vr picn Tis)V2 2° _
1.54706 + —————— f ———————ds for0 |
T ~—q'g_|+:r F[E—S}
2

Open code

. i iz the imaginary unit
° Iix iz the gamma function

2sqrt((((6*((((2 (-(1858 1.086405522)/2835 - 1/8 1.0864055"2 sin(2 sqrt(2))))))))

Input interpretation:

l 2
) J : [_2 [_ 1858 - 1.0864055 _é 1 08640552 sin[z VE]]]

2835
Open code
Enlarge Data Customize A Interactive
Result:
More Idigits
£.2698523...

6.2698523... = 2n

Series representations:
More
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1858 1.08641° 1
2l BB — = . 1.08641%sin|22 || =
J }[ 2835 8 { v{_]]

2 ;9.28235 +3.54083 i =1t J1+2k[2 \E]

\ k0
Open code
Enlarge Data Customize A Interactive
1858 - 1.08641% 1
2B ~ = 1.086417%sin(24/2 || =
J }[ 2835 8 { V{_]]

o [_l}k 21+2k ﬁl"'zk
(1+2kp

2 19.28235 +1.77042
k=0

Open code

1858 - 1.08641% 1 S
2\]5[—2}[- e -5 108641 sm[E \E]] -
2

1
2 \/8.28235 +1.77042 sin[E ] i[ 2 ][8.28235 +1.77042 sin[E wE]]ﬂ‘c
k=o' k

Open code

e Jniziisthe Bessel function of the first kind
e n!isthe factorial function

niy. : : o
lis the hinomial coefficient
m!
[ ]

Integral representations:

1858 - 1.08641° 1 .
2\]5[—2}[- e -5 1.08641 sin2 \E]J _

2 \/9.28235 +3.540834/2 flcos[ﬂ : \E]Jt
0

Open code

Enlarge Data Customize A Interactive
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/ 1858 - 1.08641° 1 .
2 5[—2}[- = - 5 1.08641 sm[E\'E]] -

5=z 2 .."Is

240 9.28235 + ds tory=0

0.885208+2 v'r fmw

- 32

L =i ga+y 5

Open code

1858  1.08641° 1
2 /ﬁ[-z} . ~ = . 1.08641° sin[z 132] =
\ 2835 8

ds  forl

0.885208 vV [iesr [(5)V2 1 2°
2 | 9.28235 + —j g L M

LE =i qa+y r[g _5}
2

Open code

1073 * 1.0864055"4 integrate((((((4*2/°8*8)/91)) * (8/31) *
sin(2*sqrt(2))/((2sqrt(2*2)))))))x

Input interpretation:

10° - 1.0864055* J[

4.2%.8 8 sin(2v2)
9 e - |xdx

! 3! 940,92

Open code

Enlarge Data Customize A Interactive

Result:

1.61471 x°

Plot:

(x from=1.2t01.2)
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I'ixis the gamma function

iisthe imaginary unit

o More information

n! is the factorial function



For x = 1, we obtain:

1.61471 12

Enlarge Data Customize A Interactive
1.61471

1.61471 is a golden number

integrate((((((4*278%8)/91)) * 1/(8/31) * 1/((((((sin(2*sqrt(2))/((2sqrt(2*2))))))))))x

4.2% 8)x 32 —
[—'__dxz —xzcsc{zﬁu"ﬁ]
o 8sin|2v2 | 045

at|zv2x2)

Enlarge Data Customize A Interactive
¥

\\ 0.15 | /

0.10 |

[ from=1.2t01.2)

1.0864055 / integrate(((((4*278*8)/91)) * 1/(8/3!) *
L/((((((sin(2*sqrt(2))/((2sqrt(2*2))))))))))x

1.0864055
4x28.8 1 1 T
o % sin|2 V2 |
 ay73

Enlarge Data Customize A Interactive
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9.88384
e

Plots:

i
! (s from =1.4 to 1.4)
i X

1

|

1

Open code

(s from =8.3to 8.3)

For x = 1, we obtain:

Input interpretation:

0.88384
12

Open code

Enlarge Data Customize A Interactive

Result:

0.88384

And:

Input interpretation:

1 09.8B384

B 12

Open code

Enlarge Data Customize A Interactive
Result:
More digits

1.647306666666666666666666666666666666666666666666666666666...

Open code

Repeating decimal:

1.647306 (period 1)
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1.647306... = (2)
2sqrt((9.88384/12))

Input interpretation:
0.88384
12

Open code

Enlarge Data Customize A Interactive
Result:
More digits

6.28772...
6.28772...= 2w

Now, we have that:

A trivialization of the real spin bundle £ — 9% is given by any nonzero section of £. For
example, if ¥ is the upper half 2 plane, then £ — 9% can be trivialized by ¥ = £+v/dz, and if ¥ is
the lower half 2 plane, then £ — 9% can be trivialized by ¥ = +ivdz.

The factors discussed so far combine to 2 - %ﬁ/g% = /2/gs. In addition, in [3] it was found
convenient to include a factor of 1/y/2 for every boundary puncture. Thus, let ¥ be a disc with m
boundary punctures and n bulk punctures labeled by integers dj. . ... d,,; let M be the compactified
moduli space of conformal structures on ¥. Then refining eqn. (3.1), the general disc ampitude is

" gli—m)/2 - d
{Td1Td2 ST >D == T /‘le 1'.'1.'}22 i {:3.37)
t i

In interpreting eqn. (3.37), we consider the boundary punctures to be inequivalent and labeled,
and we sum over all possible cyclic orderings. For example, let us compute (ooo), which receives
a contribution only from a dise with three boundary punctures labeled 1,2,3. There are two cyclic

orderings (namely 123 and 132), and for each cyclic ordering, M is just a point, with [z1 = 1.
So after settting g4 = 1, eqn. (3.37) with n = 0, m = 3, and including a factor of 2 from the sum
over cyclic orderings, gives

(e%) =1. (3.38)

Getting this formula was the motivation to include a factor 1/v/2 for each boundary puncture.
Another simple formula is

(ro0) = 1. (3.39)
This is again easy because the moduli space is a point. With boundary punctures only, eqn. (3.38)
is the only nonzero amplitude, for dimensional reasons, and similarly (3.39) is the only additional
nonzero disec amplitude with insertions of ¢ and 7y only.
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Setting » = z 4 iy, wo take a smocth disc D to be the closed upper halfplane y > 0 plus a
point at infinity. On the left hand side of eqn. (3.44), we sce a distinguished bulk punecture that we
place at 2y = 21 | iyy, 11 > 0, and o distinguished boundary puncture that we place at 2p. In the
present case, there is a convenient section A of £ that is everywhere nonzero along the boundary,
but whose restriction to the boundary is not a pullback. To construct it, rather as before, we set

dz

o=(i—2 (3.45)

o) (z—Z1)(z — z0)

This 1-form is regular and nonzero throughont D) except at the houndary point 2y, Evaluating g
at z = 21, we get a section A of £; that is regular and nonzero as long as D is smooth.

From the eq, (3.37), we obtain:
(((((1/2 * integrate (-11+261)(-11+261))))))

Indefinite integral:
Step-by-step solution

Lo 1(676i°
2 J{— 11 +260(-11+26 0 di = 5 —2861% +121i|+ constant
Open code
Enlarge Data Customize A Interactive
Plots:

Vv

(i from =0.8t0 1.7)

Open code

¥

40000
20000 /
_ i (I from=7.6to7.6)

-2 2 4 &1
= 20000
— 40000 |
—a0000
Open code
Values:
More
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[

1
2 .
6?6 i3 N i
- 2861 +121i
3
approximation

Enlarge Data Customize A

Alternate forms:
More

(.(3381 121
E(E (— - 143J+ —J
3 2

Open code

Enlarge Data Customize A

e R AT
WL Y 1 —
156 T

1
5 2611261 -33)+ 363

Open code

Expanded form:

338 i .

- i+

1211

Open code

Input:

1 1
= (1211 _IB6Z 4 — [ﬁ?ﬁﬁ}}
i 3 ;

Open code

Enlarge Data Customize A

Result:

Decimal approximation:
More digits

143 -

1 2 3 4 5
181 1351 3873 154094 64 865
& 3 2 3
30,1667  450.333 1936.5 5164.67 10810.8
Interactive
Interactive
. iizthe imaginary unit
Interactive

52.1666666666666666666666666666666666666666666666666666666...

Open code

Polar coordinates:
Exact form

r = 152.218 (radius),

Open code

f=-20.0421% ia I'|j;’_|'.'
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(((((172 * integrate (-11+261)(-11+261))))))*1/10

1 n
13/5 J[—ll +260) (=11 + 26 O di

Open code

Enlarge Data Customize A Interactive

Exact result:

i |
12{% - 2862 +121i

%z

Plots:

Complex-valued plots j

(f from =124.7 to 124.7)

— 1eal part
~100 =50 50 100 — lmaginary palt
Open code

(i from =873 to 873)

s v e Ol — teal part
~500 ' 500 — lmaginary part
Open code
Input:
12/ 121:-286 % + ; (676 )
10
v 2
Open code
Enlarge Data Customize A Interactive
Exact result:

1D|| 143 _ 3153 i

Decimal approximation:
More digits

262
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1.651880088469143590179671085092333398852388699461380056... -
0.05780666003342019006478349983580530106814253320763244775... 4

Open code

Polar coordinates:
Exact form

r = 1.6529 (radius), 8=-2.00421° (angle

Open code

1.6529 is a golden number

sQrt(((((((6*(((((1/2 * integrate (-11+261)(-11+261))))))*1/10)))))))

Input:

1 "
;51':' — [ -114+260)(-11 +2610)di
\ 2

Open code

Enlarge Data Customize A Interactive

Exact result:

676 i°
L 9862 +1211

29120 [ 2.:,;
\

Plots:

I Complex-valued plots j

(i from =100.4 to 100.4)

— teal part
~100 -50 50 100 — lmaginaly part
Open code
[ from =702.5 to 702.5)
S TS| ~ — teal part
-GO0 -400 -200 200 400 GO0 T lmaginary part

Input:

: 1
29120 [ 3 2{/1211-28&3 e (676 )

Open code
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Enlarge Data Customize A Interactive

Exact result:

6920 2 g5 _ 313

Decimal approximation:
More digits

3.148708934722493194991991845511086692177098071631567444... -
0.05507653571527870792274642077533836977692155525301669892 .«

Open code

Polar coordinates:
Exact form

r = 3.14910 (radius), @#=-1.0021° (angle

Open code

2sqrt(((((((6*(((((1/2 * integrate (-11+261)(-11+261))))))*1/10)))))))

Input:

1 -
2 J 51{/5 J[—11+25 (-11+260)di

Open code

Enlarge Data Customize A Interactive
Exact result:
: 676 i*
2 x 2730 ﬁzgj : ~286i% +1211i
Plots:

I Complex-valued plots Lﬂ

(i from =91.5 to 91.5)

o gl oo — 1eal part
~50 ' 50 — imaginary part

(i from =640.6 to 640.6)

i ity 5 R — teal part
-G00 -400 -200 200 400 OO0 T imAaginary part

264

iizthe imaginary unit



Input:

, f 1
5., 50120 \/E E'DJ 121i- 2864 + 5 (676 )

Open code

. i iz the imaginary unit
Enlarge Data Customize A Interactive

Exact result:

2 6720 %) g58 - 313

Decimal approximation:
More digits

6.29741786944409863899839836910221733843541961432631348883... -
0.11015307143055741584549284155067673955384311050603339784...

Open code

Polar coordinates:
Exact form

r = 6.20838 (radius), @#=~-1.0021° (angle

Open code

6.29838 = 21t
And also:

(1142/5)(((((1/2 * integrate (-11+26i)(-11+261))))))

Input:
2yl
(11+E](5J[—11+25f}[—11+25f}JfJ

Open code

Enlarge Data Customize A Interactive
Result:

57 (676 i°
1wl 3

Plots:

_2861° +121 :']

2000 |

1000 | _
o from =0.8t0 1.7)

~ 1000 |
- 2000 |

Open code
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¥

400000 |

200000 |
- = §j {ifrem=-7.6to 7.6)
4" =2 | 2 4 B

~200000 |

~ 400000 |
—EOO000 |

Values:
More

i 1 2 3 4

57 3439 25669 220761 294386

5

246487

10 5 10 5

_286i% +121i
3

[ 876 i

approximation 343.9 | 5133.8 | 22076.1 | 58877.2

Enlarge Data Customize A Interactive

Alternate forms:

More

,(,[MEEE 8151]

It e +
5 5

Open code

589?}
10

Enlarge Data Customize A Interactive

19 _ . 25289
=7 (26i-11
260 ' T 260

19, ; ;
5 (261261 -33)+ 363

Open code

Expanded form:

6422 8151i* 6897
- +
5 5 10

Open code

Input:

57 1
——(121;-28&3-+—[5?5;ﬁ}
10 3 ;

Open code

Enlarge Data Customize A Interactive

Result:

8151 5947:

5 10
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Decimal form:

1630.2 -594.7 &

Open code

Polar coordinates:
Exact form

r = 1735.29 (radius), @=-20.0421° (angle

Open code

1735.29

This result is very near to the mass of candidate glueball f;(1710) meson.

((((((11+2/5)(((((1/2 * integrate (-11+261)(-11+26D)))))))) /15

Input:

2v(1
1{/[11+§](5 j[—11+25:'}[—11+255mi]

Open code

Enlarge Data Customize A Interactive

Exact result:

57 676
1,5|f— 15; L 2861 +121i
10\ 3

Plots:

I Complex-valued plots Lﬂ

(i from =125.4 to 125.4)

i real part
100 -50 : 50 100 imaginary part

Open code

(i from =877.9t0 B77.9)

ey e — 1eal part
- 500 ' 500 — imaginary part

Input:

57 1
1{/ = 1{/1211 ~2864 + = (676:°)
10 3 :

Open code
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. i iz the imaginary unit
Enlarge Data Customize A Interactive
Exact result:
1| 8151 5947
5 10

Decimal approximation:
More digits

1.643765962506599947835544620450361919094321156926439112... -
0.03833957272007536201454267848236148922247343760813562250... ¢

Open code

Polar coordinates:
Exact form

r=1.64421 iii-iiil'-:| A =-1.33614° (angle
1.64421 = (2)

sqrt((((((C6*(((((1T.4(((((1/2 * integrate (-11+261)(-11+261))))))))))"1/15)))))))

Input:

f—
1 "
J 51{/11.4[5 J[—11+25 i) (-11 +26 z'nn]

Open code

Enlarge Data Customize A Interactive
Result:

676 i°
2.5958 30( t

\

Input interpretation:

_ 2861 +121i

.'
1
2.5958 3,:( 121i-286 ¢ + 5 (676 #)

Open code

. i iz the imaginary unit

Enlarge Data Customize A Interactive
Result:
More digits

3.14069... -
0.0366221..

Polar coordinates:

r=3.1409 radius E":—U.EIEIEDEI';C 'ilij-’il‘

L]
Open code

2%sqre(((((((O*(((((1T.4(((((1/2 * integrate (-11+261)(-11+261))))))))*1/15)))))))

Input:

I
I 1 r
E‘ql 516/11.4[5 J[—ll+26:‘}[—11+25r‘}di]

Open code
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Enlarge Data Customize A r.i. Interactive

Result:
3
) !
5.191p6 30 -2861° + 1211
Plots:
Complex-valued plots Ll
1L'I|
&
4
(i from =110.5%to 110.5)
2
FrT — 1eal part
_100 —&0 ' TH) o~ lmaginary part
Open code
12
0
a8
]
2 (i from =773.3to 773.3)
o i
e — teal part
—500) 500 — imaginary part

Open code

Input interpretation:

1
5.1916 3{/121;—-2853 +3 (676 &)

Open code

Enlarge Data Customize A ..o Interactive
Result:
More digits

6.28138... -
0.0732442... i

Polar coordinates:

r=6.2818 (radius), & =-0.668069° (angle)

Open code

6.2818 = 2n
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Matrix integrals are governed by Virasoro constraints that are associated to the vector fields
L, ~ —Tr & 5% 9 . Though these constraints can be deduced direetly from that representation of
Ly, a fuller undorbtandmg with details that we will need below can be obtained by diagonalizing
the matrix as & = UAU !, with U/ unitary and A = diag(A1. A9.---, Aw). The integral over [/
cancels the factor of 1 /vol(/(N)) in the definition of the mafrix integral, and the integral becomes

Z = [d\’,\]_[ Ar — Ag) exp( kD 1w )). (4.6)
T gst

I<d

%% = bywnny d are the critical points of the polynomial W(z), then the critical points of the
matrix function Tr W (®) are found by setting cach A; equal to one of the x;. A critical point is
labeled by the nmumber N; of eigenvalues with Ay = z;,. (Note that the eigenvalues A\; are only
defined up to permutation.) The large NV limit is taken is such a way that the “filling fractions”

Hi = gst*'\rir. = 100 d, (47}

are all kept finite. These parameters characterize the saddle-points, and together with the coeffi-
cients of the polynomial W (x) play the role of moduli of the matrix model. (In our application,
because it only involves a local portion of the spectral curve, we will not really see these parameters.)

To derive the Virasoro constraints on the matrix integral, one can start with

_ P d 1 9 Lssice __
[}_/d A; e (HE(A;_AJ) exp (—Zg“ {,\1))) : (4.8)

I

(Cote) Ly i) .

KR

This implies the identity

where the symbol (:--) is defined hy

/d‘,\ AT - M) exp ( P g%“’f“”) . (4.10)

I<d I

From (4.8), we have the following results:

For A =1; }LK 8 }\,1 3 }\,J 5 st = 1;X= 10 and W =12.59+20.74

integrate (derivative 1/8 * 2 exp(3*(((12.59+20.74)1)))

Indefinite integral:
Approximate form
Step-by-step solution

. -} 2 B
L, (é expi3((12.59 +20.74) i}}].:n' = 0.25 &7>%" 4 constant
al

Open code

Enlarge Data Customize A Interactive

Plots of the integral:
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(i from =0.03t0 0.03)

= i
=0.03 -0.02 -0.01 X 001 002 003

Open code

WV

BOO00 |
(i from =0.2to0 0.2)

40000

20000

=0.150.10-0.05 005 010 015

0.25 /(99.99 i)

Input:

0.25 ¢ %1

Open code

Enlarge Data Customize A Interactive
Result:

More tdigits

0.214303... -

0.128741..

(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r =0.25 (radius), &= -30.995° (angle

Open code

025=Y%
Note that:
Pi * 1.0864055"9 * 0.25 ¢"(99.99 1)

Where 1.0864055 is a Ramanujan mock theta function

Input interpretation:

r+1.0864055° +0.25¢ !

Open code

Enlarge Data Customize A Interactive

Result:

271
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More digits

1.41940. . -

0.B52605.. &

(using the principal branch of the logarithm for complex exponentiation)
r= 165584 racitl A= —3':'.995':

L]

We note that, the result 1,65584... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.e.
1,65578...

Indeed:
14 3
113+45+/505 10545505
<\/ r +\/ - ) — 1,65578 ... =
a3 2 . .
f Py [é exp(3((12.59 + 2D.'?'4H}1J¢h =0.25¢""7
= 1.0864055° » 0.25 ¢
= 1.65584
Thence:

Pi * 1.0864055"9 * integrate (derivative 1/8 * 2 exp(3*(((12.59+20.74)1)))

-8 (1
- 1.0864055° ['—,[é 2 exp(3 [[12.59+20.?4n‘n}n'

Jod

Enlarge Data Customize A Interactive

1.65584 ¢~°%°¢

358

30 | /
25| /
a0 | / ;
| [f from -0.03to 0.03)
15|
10|
s|
003 -002-001 001 002 003
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00000 |
400000 | |
R {f from =0.2to0 0.2)
200000 |

100000 |

~0.15-010-005 005 010 015

1.65584 ¢/(99.99 i)

Input interpretation:

1.65584 ¢!

Open code

. i iz the imaginary unit
Enlarge Data Customize A Interactive

Result:

More digits

1.41941... -
0.852697... i

(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 1.65584 (radius
1.65584

gt

= -30.995" '|I|j.-'_!

L]

Furthermore, for:

For A=1;A¢=8; M=3; 4;=5;g.=1;x=10 and W = (-1/2+V-3)

integrate (derivative 1/8 * 2 exp(3*((((-11+sqrt(-3))/2))))

Indefinite integral:
Approximate form
Step-by-step solution

8 (2 3¢ . Wy 1 oami(va s

— | = exp| - |-t -3 D.;n:— ' ; . nt
J ai [a p[z [-i+-3) 4° |
Open code
Enlarge Data Customize A Interactive

Plots of the integral:
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(f from =6.3to 6.3)

e — teal part
— lmaginary part

Open code

¥
| 3000
| 2000

|
1000
S

=15 =10 4] 10 15 T

1000 (i from =18.8 to 158.8)
2000
e — teal part

— imaginary part

(#)]

Open code

1/4 eN(3/2 i (sqrt(3) +1i 1))

Input:

L 324 (vV3 i)
e /
4

Open code

e iizstheimaaginary unit
Enlarge Data Customize A ..o Interactive
Exact result:
1 3jz2i(vz -1
- &
4

Decimal approximation:
More digits

0.11382744380956026463030856384462854445000600229450602590... +
0.22258327209224969225840699369718538235222415105651739842. .. &

[using the principal branch of the logarithm for complex exponentiation)
Open code

Property:

1 32i(-1443)
=g

4

Open code

is a transcendental number

Polar coordinates:
Exact form

r =0.25 (radius), 8=62.9151° (angle

274



0.25="

Continued fraction:

Linear form
1
i2-40n+ 1 T
(-1-2 i+ I
(5-i+
-3 1
= 1
(-1-2 i+ 1
(244 i)+ 1
(—2—-f+
6 1
I+ 1
(2+i)+
[5—1}+—
[using the Hurwitz expansion)
Series representations:
More
3 2 -k 1
2], e —aa
1 oapi(vzai) 1 2‘[‘ V3 Leg? [i]]
ol '= — ¢
4 4
Open code
Enlarge Data Customize A Interactive
1% 1
l z2ifvasi) 1 3 d { E} [_E}k
—e "= —exp| - i|i® +y 2
4 4T V2 3 k1
k=0
Open code
TOORes . 1. 202 5|18
1 3_-'21'|:\-'?+.|'I'| 1 3 2 =0 §==g ¥ [ 2 }
o = —exp|-i|2i +
4 4 4 e

niy. 4 : oo
iz the hinomial coefficient
m !
[ ]

° n! is the factorial function
e laipisthe Pochhammer symbaol (rising factorial)

° Iix iz the gamma function
Res f is a complex residue
° J-:|'_'|

o More information

-0.08181636+1.0864055723 * (((((1/4 e™(3/2 1 (sqrt(3) +11)))))
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where -0.08181636 and 1.0864055 are Ramanujan mock theta functions

Input interpretation:

1 12ilV3 i
—0.08181636 + 1.0864055% [Z J2i(V3 ]]

Open code

. i iz the imaginary unit
Result:

More digits

0.6838805... +
1.49732095.. i

(using the principal branch of the logarithm for complex exponentiation)
Enlarge Data Customize A Interactive

Polar coordinates:
r = 1.64609 (radius

Open code

1.64609 = { (2)

# = £5.4515° Z|!!j.'_|'.'

L]

2sqrt[6*(((((((-0.08181636+1.0864055"23 * (((((1/4 e~(3/2 i (sqrt(3) + i ))))))]

Input interpretation:

|
1 (2ilv3 i
g ,J 6 [-D.Dmslﬁaﬁ +1.0864055%° [Z UL ]]]

Open code

. i iz the imaginary unit
Enlarge Data Customize A Interactive

Result:

More digits

5.287694.. +
3.397993...

[using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 628538 i1|'|!=!'~ ; #=32.7257° 1|!!:.’_|'.'
6.28538 = 2n

Series representations:
More

1
) ‘lfi[-n::n.n:118181|54+5r 1.08641% ¢

|

PRI U T st T )
2 \/-1.4%9 +10.0904¢” > 7] $(_1.4900 + 10,0904 ¢
k=0

3/2i (V3 + 4]]

3,-'2:'{;%@?]]““ [

bl X I )
—

Open code

Enlarge Data Customize A Interactive
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1
) / 6 [-D.n::n818154 + 1.08641%% ¢

\

2 \/-1.4%9 +10.0904 ¢

3/2i(V3 4 4]]

HN2i Il[I 2 +\.-'?:|

3,-'21'|::'E+\.n'?:|]_k [_ 1 }k

o (1) (-1.4909 + 10,0904 !

2 %

k=0

Open code

1 s
2_ﬂ/t’:[—0.0818164+; 1.0864123 /2113 ]]

il T
o C1F(-1) [—D.490898+1D.DQD4¢=3'2I{' *“BJ-EDTZE*

i v
k=0

k!
for not {(zgeR and —oo-
Open code
njy. 4 s oo
is the binomial coefficient
m/
[ )
° n! is the factorial function
e laipisthe Pochhammer symbaol (rising factorial)
o K isthe setofreal numbers
(] More information
From the (4.6),

e /dfﬁ]‘[ (Ar — Az)?exp _Eiwufj)
. T<J 7 )

7 Bst
we obtain, for A} =3; Ay =5;g«=1;x=10 and W =12.59+20.74
integrate (4 exp(3*(((12.59+20.74)1)))

Indefinite integral:
Approximate form
Step-by-step solution

J4exp[3 ((12.59 + 20.74) iy di = 0.040004 ¢ °° . constant

Open code

Enlarge Data Customize A Interactive
Plots of the integral:
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¥
0.8

0.6

P (i from =0.03t0 0.03)

0.2

il !'
-0.03 -0.02 -0.01 0.01 002 003
Open code

y
12000
10000
BOOO
G000 (i from =0.2to 0.2)
4000
2000

=0.150.10-0.05 005 010 015

Input:

0.040004 ¢~

Open code

Enlarge Data Customize A ..o Interactive
Result:
More digits

0.0342919... -
0.0206006...

[using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 0.040004 (radius), & =-30.995° (angle

Open code

About 1/25

377 + 55 + 21 - ((( 105 * 0.040004 €°(99.99 i))))

Input:

377 +55 + 21 - 10° + 0.040004 ¢~°°1

Open code

Enlarge Data Customize A r.i. Interactive

Result:

More digits

-2976.19.. +
2060.06.._ i

(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 3619.61 (radius), €= 145.31° (angle)
278

iisthe imaginary unit

iisthe imaginary unit



3619.61 near to the rest mass of double charmed Xi baryon 3621.40

More

N g
377 +55 + 21 - 10° [D.D4DDD4 f‘-"-*“-“‘; — 453 - 4000.4 LZ‘ =
~ k!

Enlarge Data Customize A Interactive

377 +55 + 21 - 10° [CI.D4DDD4 fW-“"-""} — 453 - 4000.4 [}
=|:|

k!

k!

z

o —ltk+z \FROP0
5 90,00 /) Lic=o
377 +55+21-10 [D.D4DDD4¢="' i }:453—4':“:“:'.4 e

41 * integrate (4 exp(3*(((12.59+20.74)1)))

41 f4exp[3 ((12.59 + 20.74) in di

Enlarge Data Customize A Interactive

1.64016 ¢7°°°F
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n! is the factorial function
[ ]



(i from =0.03t0 0.03)

2
-0.03 -0.02 -0.01 0.01 002 003
Open code

¥
SO0000
400000
300000 . - F—
(i from =0.2to 0.2)
200000

100000

=0.150.10-0.05 005 010 015

Open code

Input interpretation:

1.64016 ¢!

Open code

Enlarge Data Customize A r.iv Interactive
Result:
More digits

1.40597... -
0.844622.

(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 1.64016 (radius), & =-30.995° (angle)

Open code

1.64016 = £ (2)

2*sqrt(((((6 * 1.64016 €(99.99 i))))))

Input interpretation:

2 \’ 6 1.64016 ¢ "

Open code

Enlarge Data Customize A ..o Interactive
Result:
More digits

6.04505... -
1.67641... ¢

[using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:
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r = 6.27406 (radius), & =-15.4975° (angle

Open code

6.27406 = 2n
Series representations:
More
: -« )
2V 6164016 €% =2 -1+9.84096 &> > [-1+9.84096 £ [ 2 ]
k
k=0

Open code

Enlarge Data Customize A Interactive

zwzﬁ 1.64016 77" =

— o (—1)f (-1 +9.84096 £ i (-1
2V —1+9.84096 %! > S ‘ : [2}*‘

k=0

k!

Open code

7 @ = l}k 1 [g_aq_ugﬁ 2 i _zn}k E.'D_k
2V 6 1.64016 2% — 24z 3 3k -
k=0 !
for not ([zpeR and —es < 7 = 0V

Open code

nj. . ; oo
i- iz the binomial coefficient
m |
[ ]

. n! iz the factorial function
e laipizthe Pochhammer symbol (rizing factorial)

e K isthe setofreal numbers

o More information

And for b =3; A, =5;g4=1;x=10 and W = (-1/24+-3)
integrate (4 * exp(3*((((-11+sqrt(-3))/2))))

Indefinite integral:
Approximate form
Step-by-step solutlon

J4exp( o, \"_]J - —g fg"lz"':"’?“"'] . constant

Open code

Enlarge Data Customize A Interactive
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Plots of the integral:

.1‘.
100
50
5 = i )
= 32 '/2/ Z 4 B {i from =6.3 to 6.3)
[ -s0
/ — 1eal part
b — imaginary part
Open code
.1-I
40000
0000
0000
1R 000
:
(F .

-15 -10 48 5 10 15 ;
_];{Thu[] * 1 ¢y from =18.8 to 18.8)
~R20000

i — 1eal part
i — limaginaly pait

Open code

-8/3 eMN(3/2 1 (sqrt(3) +11))

Input:

8 32i(v34i)
ST

3

Open code

Enlarge Data Customize A r.iv Interactive
Exact result:

8 32i(v3-1)
T

3

Decimal approximation:
More digits

-1.2141594015953094893899580143427044742399573578080642763. ..
2.3742215689839967174230079327699774117570576112695189164...

(using the principal branch of the logarithm for complex exponentiation)

Open code

Property:
B a3 K3
12i]-144 3 |,
_§ e 1 ]15 a transcendental number

Open code

Polar coordinates:
Exact form

r = 2.66667 (radius), 8= -117.085" (angle)

Open code
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34+ 1073 * -8/3 /(3/2 i (sqrt(3) +1 i)

Input:
8 12ilV3 +i
34+1a3(—5]¢-3'2 ]

Open code

Enlarge Data Customize A Interactive

Exact result:

8000 i
o7 S ivkuie - 32{«\.'3 -1

Decimal approximation:
More digits

-1180.1594015953094893899580143427044742399573578080642763... -

2374.2215689839967174230079327699774117570576112695189164...

[using the principal branch of the logarithm for complex exponentiation)
Open code
Property:
8000 Azi[-143 )
34 - T I is a transcendental number
Open code
Polar coordinates:
Exact form
r=2651.36 (radius), 8=-116.431° (angle

2651.36 near to the rest mass of charmed Xi baryon 2645.9

Series representations:

More
K] W oK
1 (2i (V3 +i 8000 3[ W2 L’ [-’f”
34+—[1&33'2’4””‘]][—8}:34- p kJ)
3 3
Open code
Enlarge Data Customize A Interactive

1k 1
34+% [103 f-’z"“—“"]][—a}=34- MK ep —1 £ +~/_Z[ { 2)

Open code

1
34+ 3 [1r::|3 ””’””“] e
o0 -5 1
gooo 3 [, ZoRly? (-5 -s)re
34 - expl - |21 +
3 4 W s

283
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o m |

sqrt(((((-8/3 €*(3/2 1 (sqrt(3) +11)))))))

Input:

\/ B 3)2i {u’? + J']
— /
3

Open code

Enlarge Data Customize A Interactive

Exact result:

9 J_E fz,.-z;'ﬂﬁ-l]
3

Decimal approximation:
More digits

0.85220515871219565660686348067861594007206637093420303261. ..
1.3929870904394584707749951006311078463156628328233604508...

(using the principal branch of the logarithm for complex exponentiation)

Open code

Property:

2 gmif-1w3) .
2 \/—5 F e £ 15 a transcendental number

Open code

Polar coordinates:
Exact form

r = 1.63299 (radius), 8=-58.5424" (angle

Open code

1.63299 is a golden number, near to  (2)

2sqrt((((((((((6 * sqrt(((((-8/3 e*(3/2 1 (sqrt(3) +11)))))))))))))))

Input:

EJE'\/_?fE,-'ZJ'I:ﬂ?ﬂ'J']
3

Open code

284

. IEis the binomial coefficient

n! is the factorial function
e laipisthe Pochhammer symbaol (rising factorial)

. Iix iz the gamma function
Resfis a complex residue

22

iisthe imaginary unit

iisthe imaginary unit



Enlarge Data Customize A Interactive

Exact result:

4#_5 fz,-‘z;‘qﬁ-l]

Decimal approximation:
More digits

5.46098707623555658098074094974723082996584850079198974205... -
3.06095671934757628749978766914273458404691728676428293142. .«

[using the principal branch of the logarithm for complex exponentiation)

Open code

Property:

4 32il-14v3 ] |
4\/—5c f2if ] i5 a transcendental number

Open code

Polar coordinates:
Exact form

r = 6.26034 (radius), 8=-29.2712° (angle

Open code

6.26034, an approximation to 27

Series representations:
More

1 32i|v3+ii
2\/5\/_‘“3;2 (+v3 ][—8} _
3
P aa — vk
QJ_lJ,ﬁ\/_?ffz“:"z’f“] Z[z][_1+5J_?fz;zn}ﬂwg]}

k=0

I—=

Open code

Enlarge Data Customize A Interactive

1 32i(vasii
2\]5\/—«3“2 (assl, o o
3
)|
o B [ g 32i(i243)
i—1y [_2}5;[ l+|5\/ S € ]

2

8 a2i(i24+v7) e
5 5J__ | .
Voo g é k!

Open code
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3/2i(if4V3
Ao a2

1 3i2i(v3+ii <
EJLE\/EEE"E {1“'3 ][—8} =24 =g E i
k=0 i

tor not ((zgeR and —oa < zg = 0))

Open code

mn
iis the binomial coefficient
O m !
° n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)
o K isthe setofreal numbers

In conclusion, from the (4.10), we obtain:

4 =7 f a4 T (A = As) exp (_Z iwmf })

I<J i

1 / integrate (4 * exp(3*((((-1i+sqrt(-3))/2))

Input:

1
|4 Exp{S {El (—1+ ﬁ}”d’i

Open code

Enlarge Data Customize A Interactive
Exact result:

3 ik L=
k- f;zn,z-qzm 3 ].-“2

8
Plots:
J_.l
1.4 |
1.2 |
|
1.0 |
0.8 | /
4| o (i from -1 to 1)
mesee e | e e — Tealipat
=1.0 -0.5 ) 0.5 1.0~ lmaginary patt

Open code
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|4

200 |
|

|
150 |
i
100 |
| i
| [f from -6 to 6)
50 |
|
| . — real part
if; il w3 ' & — lmaginary part

23/8 eM(-(3 i sqrt(3))/2 + (3 i)/2) * integrate (4 * exp(3*((((-1i+sqrt(-3))/2))))

Input:
3 _Ljgpya it 1
e g (T J4exp(3 [5 {—E +4y -3 mcﬁ
Open code
Enlarge Data Customize A Interactive

Exact result:
=k ey,
c-{z V3 i)f24{2iv3 )2
Plots:
-'I_.l

_____________________ e

-1.0 -0.5 - 0.5 1.0 (f from =1to 1)
7 — 1eal part
e p

— imaginaly patt

Open code

I'. 200
\ 100
2 ~
sl g 100 2 % ifrom-6tos)
. e +eu1 patt
~300 — lmaginary part

Open code

eN(3 i sqrt(3))/2 - (3 sqrt(3) i)/2)

el (3043)- 505 )

Open code

Result:

1
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Integral representation:
ooty TE)T-a-s) 4 o
—i pa+y =5
l+z)f = for (0 <4 Re(a) and |argiz T
(2m0—a)
Open code

° Iixiis the gamma function

e Re(ziisthereal partofz
o A1g(zlisthe complex argument

° |z is the absolute wvalue of =

Where 1 is the spin of the photon (gauge boson)

Now, we have that:

Introducing also the usual coupling parameters #; associated to the bulk observables 1;, and one
more parameter v associated to o, the partition function of 2d topological gravity on a Riemann
surface with boundary is then formally

Z(t;;v,w) = i > wh <exp (i Lt W) > - (33)
h=0 ¥ by

=0 =0

Whet is important is the relationship between the g, and the corresponding parameters ¢, of
topological gravity — the parameters that were introdueed in eqn. (3.3). This relationship turns
out to be
_ (2n 411

21’]

i . (4.36)

Thence:

o

/16 * 8/3!

Input:

an
16

Open

8
31

code

° n!!is the double factorial function
° n! is the factorial function

Enlarge Data Customize A Interactive

Exact result:

31

4

5

Decimal form:

78.75

Alternative representations:
More
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Q Q2 im) 14 {=14cos(@m))
e e (%)
31x16 16 (1),

Open code

Interactive
}1,:'4 {=14cos(@m))

Enlarge Data Customize A
8 E 1 2;‘."2 {E
2 2

16 (21 <31

g8 on
3116

Open code

8 r[ 12_1} 29_,!2 [g }1.1'41—14-'205!'?”]]

16 (1),

8 9n
3116

Open code

Integral representations:
8 aN on
31x16 2 [t i dt

Open code

Enlarge Data Customize A Interactive

Bx9N an
31:16 EJt;llcgg[Hdt

Open code

80N on

N x16 o ( (e t.3 o (olf
E[me‘“ L ‘”*Zk:ﬂ {44;];:!]

Open code

-5H10*(((9!11/16 * 8/31)))

Input:
" B
5410 (9— —J
16 3!

Open code

289

(@) is the Pochhammer symbaol (rising factorial)
. Iix iz the gamma function

e lomixiisthe natural logarithm



° n!!is the double factorial function

Enlarge Data Customize A Interactive
Exact result:

1565
2

Decimal form:
782.5
782.5

This result is very near to the rest mass of Omega meson 782.65

Integral representations:

1091 - 8 5. 91
SEE S

16 31 - +£‘”f‘rt3dt

Open code

Enlarge Data Customize A Interactive
109N« 8 39N
T e OSSO e S
16 - 3! Naedfl
Flog’(2)a

Open code

10918 5=
+——— =-5+

16 « 3!

w (-1fF
k=0 (44k)k!

[t Cat+y

Open code

n! is the factorial function

e lomixw)isthe natural logarithm

-55+1073+10(((911/16 * 8/31))))))

Input:

LU
-55+10° +1|:|[9— —]
16 3

Open code

. n!!is the double factorial function

Enlarge Data Customize A Interactive

Exact result:

3465

2

Decimal form:

1732.5

Open code

1732.5

290
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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

, 10.91.8 5.91
-55+10" + ————— =945+ ———
16 3! bre™ t? dt
Enlarge Data Customize A Interactive
10908 5x 9N
55+10° + ———— =9454 —————
16 - 3! _[Dllc:gg[fl}dt
10918 59N
~55+10° + ————— =945+
lﬁ N Jl'\-._. - tgdt gl -:—lflk
ho€ T Lik=0 [a+k)k!

e logixiisthe natural logarithm

[-55+1073+10(((9!1/16 * 8/3N)))))]*1/15

f an 8
15 -55 + 107 + 10 [— —]
‘q 16 31
° n!!is the double factorial function
° n!is the factorial function
Enlarge Data Customize A Interactive

32/13 15I %
2

More digits

1.644036856871485556036034726373061554006193697523401300593...
1.64403685... = £ (2)

sqrt((((((6*[-55+1073+10(((9!1/16 * 8/31))))))1*1/15)))))))
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Input:

" a2
51{-5&10%1&(9— ]

16 3!

Open code

° n!!is the double factorial function
° n! is the factorial function
Enlarge Data Customize A Interactive

Exact result:

2?.!‘15 31?}'3':' 3|:||| 385

Decimal approximation:
More digits

3.140735764312068538618841541209015558816788901999468150179....

Alternative representations:

More
2 oz 1/4 {(=14cos@m))
10 <91 +8 80 -1.2
615 -55+10°+ ——— = |64 -55+10% + 2 [2}
16 31 :|_|E|[:|_].3
Open code
Enlarge Data Customize A Interactive
Q o/ {3l {=14+cos@T))
10 91 -8 BO> =1 2707 =
615 -55+10° + ———— =,/ 6 -55+10% + ) {2}
16 - 3! 1621 - 31m
Open code
114 Aoz fr 14 (=14cos@ )
10 <911 8 8O )27° (7
615l 5541080 + —— —— _ |61 554+10° + {2} {2}
16 - 31 :|_|E|[:|_].3
Open code
e laipizthe Pochhammer symbol (rizing factorial)

. Iix iz the gamma function

Integral representations:

L1 L1
51\5]—55+1G3+w = |6,¢ 945+#
16 - 3! Jnllngg{;}d’t

Open code
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5x9N

fee™ 2 dt

Enlarge Data Customize A Interactive
I
10 .9n .8
515/—55+1|:|3+— = | 615945+
16 -3
\ - \
Open code
10 .91 .8
515/_55+1.:.3+ ——— = |6 |945+
\‘ \ 16 - 31 1

i

Open code

2sqrt((((((6*[-55+1073+10(((9!11/16 * 8/3))))1"1/15)))))))

Input:

16

[ %]

1
2 51i;_55+103+1u[& ]

Open code

Enlarge Data Customize A Interactive

Exact result:

9 9715  517/30 ED"IBES

Decimal approximation:
More digits

39N

L il
bl td’t+2‘k=u

-1~
44k k!

logixi is the natural logarithm

(] More information

n!!is the double factorial function
° n!is the factorial function

6.281471528624137077237683082418031117633577803998936300358...

Open code

6.2814715286... = 2n

Alternative representations:
More
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LL]
2 :’:.15—55+1n213+M -
16 - 31

ED E! 2';'."2{5}1-'4':_1”05‘9””

2 |65 -55+10% + 2
16 (1),
Open code
Enlarge Data Customize A Interactive

10 9118
2 |61s|-55+10% + ———— =
\ 16 - 3!

g0 E ! nglz {g }1.|-4li—1+C0519II'JJ

16 (21 =31

2|6 -55 +10° +

Open code
10 .9n. 8
2 |615-55+10"+ ————— =
16 - 31
' 1/4 (-1+cosi®
80 r{lz_l}zgl.z {g} 4 {=1+cos@m)
2 |63 -55+10° +
16 (1),
Open code
e laipizthe Pochhammer symbol (rizing factorial)
. I'ixiis the gamma function
o More information
Integral representations:
10 .9n .8 501
2 51\3_55+103+W =2 515/945

\ . I lagg{;l |t

Open code
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Enlarge Data Customize A Interactive

f
10 - 91 -8 Sxon

2 515||—55+1CI3+— =2 ,'515f945+.—

\ 16 - 3! |y Bret Bt
Open code

|' 5 10x91x8 a x 91
! | 18 ot 53 = (=1
\ \ [Pt Jt+Lk=ﬂ {44k k!

Open code

e lomix)isthe natural logarithm

6.62607015+1073 * exp(((((1/(((91/16 * 8/3!))))))

where 6.62607... 1s the absolute value of the Planck constant

1
6.62607015 + 10° Exp[gu - ]

16 3!

Open code

° n!!is the double factorial function
° n!is the factorial function
Enlarge Data Customize A Interactive

More digits

1019.4054500...
1019.40545...

This result is practically equal to the rest mass of Phi meson 1019.445

More

1 3

g .an
3l 16

1
6.62607 + 10° Exp[—] = 6.62607 + exp

Open code

Enlarge Data Customize A Interactive
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B =2

1
6.62607 + 10° Exp[—] =
3 =16

Open code

1
6.62607 + 10° Exp[ ] -
g8 o

3l 16

Open code

Integral representations:

g an
316

1
6.62607 + 10° Exp[—] =

Open code

Enlarge Data Customize A

g ol

1
6.62607 + 10° Exp[—] =
3l 16

Open code

g .an
316

1
6.62607 + 10° Exp[—] -

Open code

1 3
8 ‘-:'5! 292 ,:;_:,1,-'4 (=1 +oos(@ m))

6.62607 +exp

164210 < 310

1 3
| %]29;2 ,:%31,.'4 (=1 +oosl@ )

6.62607 + exp
8

1613

e laipisthe Pochhammer symbaol (rising factorial)
. Iix iz the gamma function

o More information

2 "o
6.62607 + 1000 Exp(— j gk d’t]
an Jo

Interactive

2 1 41
6.62607 + 1000 Exp[—J log [—]d’t]
an Jy t

o~ 13 o =¥
2 [Jl e T dt+yp . |:4+k:|k!J
6.62607 + 1000 exp i
e logixiisthe natural logarithm
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1/(2¢) * 0.0864055 + 1.0864055"2 * 1/Pi * In(((((((9!1/16 * 8/31))))))

1 1 gn 8
— . 0.0864055 + 1.0864055° . = lcg[— —J
2¢e by 16 3
° n!!is the double factorial function
° n! is the factorial function
e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive
More digits
1.6562771...

We note that, the result 1,6562771... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 1i.e.
1,65578...

Indeed:

3
14
<\/113+Z\/W+\/105+Z‘/ﬁ) = 1,65578 ... =

1 1
— 0.0864055 + 1.0864055% » ~ lag[

an B
=2¢ T ]

16 3!

=1.6562771...

More
2 an
0.0864055 1-08641% log( =

-+

21 g Qlly 2
5 0.0864055 . log, () 1.08641

2e T . 2e T
Enlarge Data Customize A Interactive
2 ol g ) B o) 2
0.0864055 ] 1.08641 105[16 =  0.0864055 ) log[mlngﬂ[ﬂ}l.ﬂsﬁﬂrl
2e m a 2e m
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2 [= L
0.0864055 1-08641% log(=—)

2¢ T T -
g 21, 292 (T41/4 (-1 +cos(9 m)
lug[ - < 1.08641°
0.0864055 16{1)3
2¢ : T
Open code
e lognix)isthe base-b logarithm
e ldipisthe Pachhammer symbal (rising factorial)
Integral representations:
More
3 =R s
0.0864055 1-08641%log( =) (0430028 1.18028 2L 1
+ = + JE B dt
2e m £ m 1 t
Open code
Enlarge Data Customize A Interactive
27,o( S 8 1.18028 lo [“’—]
0.0864055 1-08641%log( =) ¢ 0439028 Bl ata
= 4
2e N m IS m

Open code

2 an By
0.0864055 1:08641%log(=—) 0432028
2¢ " T - ¢ G m

1.18028 log| —2——
g[z J._Jl ]nggl: %]:ir ]

Open code

We note that, from the sum of eqs. (4.44-4.45-4.46), with the Ramanujan mock theta
function 1.08232... and the In of 139504, that is in the following partition function of
modular j-function:

Zgy(r) = %3 (r) — 992 j'/3(r)
= g3 1+ 139504 ¢*/® + 69332992 ¢*/* + 6998296696 ¢°/>
1330022830080 g*17% + |

we obtain:
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-1.08232/(In 139504)+ sqrt(((((4*2/8*8)/9! + 8/3! + sin(2*sqrt(2))/((2sqrt(2*2))))))

Where -1.08232 is a Ramanujan mock theta function

Input interpretation:

f : =
1.08232 f 4.2%8.8 8 sin(2V2)
lug[139504}+‘q L i 242 %2
Open code
e lomix)isthe natural logarithm
o n!isthe factorial function
Enlarge Data Customize A Interactive
Result:
More ldigits
1.105682...
Series representations:
[ ) —
1.08232 [4(2% -8) 8 sin(2V2)

5 + | + +
log(139504) | 9! 3! 242x2

ki 1) B Blo2 5i1-||:2 *u'?]
" (—1y [—Z}k[—1+3!+ B
-1.08232 +log(139503) )’ = s
k=0

inf2v'z2 |2
cukke 13950k (2], (142422, 4__|]k
A% 3t 24 & ,

o ko tky /

[~1=

{_ 1 ik
log(139503) - )’ [m%s-r

k=1

Enlarge Data Customize A Interactive
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1.08232 /4[25 8) 8 sin(2V2)

- - R e —
log(139504) 91 31 3242x2

arg[_x_,_ o, Si"{z""—?]]
L 24
~1.08232 + exp|ix 5 log(139503)
Fis

inf2 2
. [—l}kx'k[——l}k[—x+i+E+E—m{ ]I(

2 3! o 24
\GZ k1 -
k=01
in|2 42
arg L +E+Em{ - ]]
3! ol 244 @
EXp|im = \({; z Z
k]_:lkz:l:l
_1/k1tka 1 ka1 g B H1S2
55| 13950371 x [ z}kz[ x+2 4 88
/ ol {‘ 1 }k
;-' 10g[139503}—2% for(x e Rand x <0

k=1
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a1 +3! 242

1.08232 4(2% «8) 8 sm{zv’_}
. + — =
log(139504)

12

inf2+2
a‘g[%"%z*m# — ]-znlﬂmj
-1.08232 +10g[139503}(—]
g

244

sin{2v2) Y,
1/241/2 [arg| :I S;?2+'—._'—z|;| f(2m)
3 244
]
inlz vz
3 s siez ol J _k
F ) (3 a5
[ ) 2/ |3 =l 24 4 c g
R inl2 42
sin|2 42 - 8 g0z, 0| Y
F g 8192 { I [ /2412 laug| —+ d—— - |f12m)
1 /2 |arg ot or t g Zﬂl."iz.lﬁ' 3 el a7
i Zn
=y

avz 2
(-1f1*2 13950371 (- }k [ Bl L_]-zﬂr 252

|| Mg

o o 244
% ky 'k

1 k
J;’ log(139503) - 3 {”%3}
k=1

o A1g(zlisthe complex argument

° |x] iz the floor function
o K isthe setofreal numbers

Integral representations:
More

1.08232 \]4[23 8) 8 5111{2'-."'_}

logi139504 a1 3! 240

-1.08232 +10§[1395D4}J erjigdr + Eﬂiffﬁ ot peos(2t V2 )at

log(139 504)

Open code

Enlarge Data Customize A Interactive
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- + e T —
log(139504) '\ 9! 3 242.2

1.08232 /4[2E 8) 8 sin(2V2)

-1.08232 : LEL 2 Y2 [egg(2t 2 )dat [1395941 gt
+Jﬁh£4%]&r PSR * ya o ORI 5T

19504 1 gy
1 €

Open code

1.08232 /4[2E 8) 8 sin(2V2) ~

0 # +—+——— =
log(139504y '\ 9! 31 247x2

—1.08232+J 8 — + AR, Y2 [leos(2t V2 )at [1395041 gt
v 4 ! r

E”r"rgctr E"'r" ¥ dr

- 1
JI 139504 1 44
1 [

Multiple-argument formulas:
More

B L F—+t——— =
log(139504) 'y 9! 3! 242%2

1.08232 ;a 8192 cos(V2)sin(V2)
log(139504) "\ 31 o1 I

Open code

1.08232 {-4[2E 8) 8 sin(2V2) ~

Enlarge Data Customize A Interactive

1.08232 4(2% 8 8 sin(2V2)

% + t—+—— =
log(139504) '\ a1 3! a42.9
1.08232 cos(V2 }sin(V2) 2[ 3 16
+

- + = +
log(139504) v 91Lix11 Zixa
2 2

i

Open code

1.08232 4(2® .8) 8 sin(2V2)

- + e e —
log(139504) '\ 9! 3 24722

1.08232 cos(V2 )sin(v2) 2V 32V
= + +
log(139504) ry 3xlixll Oxlixa
2 2
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The result 1.105682 is an absolute value very near to the cosmological constant
A =1.1056 x 10 m2,

Now, we have that:

So the correct answer should be

L 3 ; .
Diop(v) = e /THO), (4.79)

One can now include arbitrary closed string perturbations and use this identification for the
full partition functions. This becomes clear by considering the combined Virasoro constraints. If
one takes into account the above Laplace transformation. these now take the form

T, oo B | i
Ly Ziop(v) = [d; eEst [Zﬂn +1)z" + :”Ha—h} Zv(z) (4.80)

3 a n 8 n+1

This is indeed the expression given in [3]. This completes the identification of the double-scaled
matrix model with the open-closed topological string partition function.

Ziop(v). (4.81)

We obtain from the eq. (4.79):
exp((((0.07701793559"3/(6+0.07701793559%9.997034118)))

Input interpretation:
0.07701793559°
EX
Pl +0.07701793559 - 9.997034118

Open code

Enlarge Data Customize A Interactive
Result:

More digits

1.0000674846117...

With regard the derivatives in (4.81), we obtain:

d/dx x4

Derivative:

Step-by-step solution

4 3
—(x")=4x
dx :

Open code

d/dx x"5

Derivative:
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Step-by-step solution

ﬂ—[Jcs] =5x*
dx " 7

Now, for:

y=0.07701793559 = v; x=10; t,=9.997034118 =x —y*/2; n=4;

Ziop = (7 /EF10) _ 1 0000674846117: we obtain:

(((((-3/4*5 * 4%(0.07701793559)*3)))-(((0.07701793559(5*(0.07701793559)"4))))) *
1.0000674846117

3
[_Z- 540.07701793559° - 007701793559 (5 - 0.07701793559°)|
1.0000674846117

Enlarge Data Customize A Interactive

More digits

-0.00686679448189811814039208916251776546694804560386400609...
-0.00686679448189811814039208916251776546694804560386400609

SC((((-3/4%5 * 4%(0.07701793559)3)))-
(((0.07701793559(5*(0.07701793559)°4))))) * 1.0000674846117)))))

-3
-[1E[L-1 5.4.0.07701793559° - 0.07701793559 (5 tma??01?935594ﬂ

l.DDDD6?484I511?D

Enlarge Data Customize A Interactive

More digits

145.6283572540502440289413383903490941414743989077668605238...

We have that:
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[-1/((((((((-3/4%5 * 4%(0.07701793)"3)))-(((0.07701793(5%(0.07701793)*4))))) *
1.0000674846)))))]-(2*3)

1
- -2:3

(-2 %54 0.07701793% - 0.07701793 (5 » 0.07701793%)) « 1.0000674846

Enlarge Data Customize A Interactive

More digits

139.6283890068097816099917851811644851193068450317688973645...
139.628389...

This result is very near to the rest mass of Pion 139.570

And:

[-1/((((((((-3/4%5 * 4%(0.07701793)"3)))-(((0.07701793(5%(0.07701793)4))))) *
1.0000674846)))))]-21

1
- -21

-2 %54 0.07701793% - 0.07701793 (5 « 0.07701793"))  1.0000674846

Enlarge Data Customize A Interactive

More digits

124.6283890068097816099917851811644851193068450317688973645...
124.6283

This result is very near to the Higgs boson mass 125.18

10 * -1/(((((((((-3/4*5 * 4%(0.07701793559)*3)))-
(((0.07701793559(5*(0.07701793559)4))))) * 1.0000674846117)))))

3
(10 [—11};‘“[[-1 5.4.0.07701793559° — 0.07701793559 (5 D.D??Dl?935594]]

LDDD05?484611?]

Enlarge Data Customize A Interactive
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° More digits

1456.283572540502440289413383903490041414743080077668605238...

This result 1456.28357... is very near to the mass of Rho meson 1450, that is
1465+25 OUR ESTIMATE — 1446+10 FUKUI 88 SPEC 8.95 n—p — nut+m—n
(http://pdg.1bl.eov/2018/listings/rpp201 8-list-rho-1450.pdf)

Then:

12% - 1/(((((((((-3/4*5 * 4%(0.07701793559)*3)))-
(((0.07701793559(5%(0.07701793559)°4))))) * 1.0000674846117)))))

3
(12 [—11}#-'“[[-1 54 .0.07701793559° - 0.07701793559 (5 D.D??Dl?93559“]]

l.CIGGDIE'?484ISll'?]

Enlarge Data Customize A Interactive

° More digits

1747.540287048602928347296060684189129697692786893202326286...

This result is very near to the mass of candidate glueball f,(1710) meson.

[12% -1/(((((((((-3/4*5 * 4%(0.07701793559)"3)))-
(((0.07701793559(5*(0.07701793559)4))))) * 1.0000674846117)))))]*1/15

3
[[12 [—lnf,-f[[—a 5.4 0.07701793559° - 0.07701793559 (5 D.ﬂ??ﬂ1?935594]]

l.DDDDﬁ?4E4511?U ~(1/15)

Enlarge Data Customize A Interactive

° More digits

1.6440845113...
1.644984... = ( (2)
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sqrt((((6*[12* ~1/(((((((((-3/4*5 * 4%(0.07701793)"3)))-
(((0.07701793(5*(0.07701793)"4))))) * 1.0000674846)))))]*1/15))))

" |' 12 x(-1)
15 .
\ ‘Hl [-3 5.4 0.07701793% - 0.07701793 (5 » 0.07701793*)) - 1.0000674846

Enlarge Data Customize A Interactive

Fewer digits
More digits

3.141640846925451771550396956202147645544773253345431449666. ..
3.1416408469254517715503969562021476455447732533454314

2sqrt((((6*[12* -1/((((((((-3/4*5 * 4%(0.07701793)3)))-
(((0.07701793(5*(0.07701793)"4))))) * 1.0000674846)))))]*1/15))))

g | |' 12 x(-1)
15 .
\ ‘ul [-i 54 0.07701793° - 0.07701793 (5 « 0.07701793%)) - 1.0000674846

Enlarge Data Customize A Interactive

Fewer digits
More digits

6.283281693850903543100793912404295291089546506690862899332...
6.2832816938509035431007939124042952910895465066908628 = 21t

Now, we obtain also the following results:

S[-L/(((((((((-3/4*5 * 4%(0.07701793)*3)))-(((0.07701793(5*(0.07701793)"4))))) *
1.0000674846)))))]

Bx(-1)
(-2 «5+40.07701793% - 0.07701793 (5 « 0.07701793%)) - 1.0000674846

Enlarge Data Customize A Interactive

More digits

1165.027112054478252879934281449315880954454760254151178916...
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(BT T/(((((-3/4%5 * 4%(0.07701793)"3)))-(((0.07701793(5%(0.07701793*4)))))
* 1.0000674846))])))))*1/14

|| Bi-1y
14 "
\.J [—i Sxd D.D??GITQEB—D.D??OHQE[S D.D??DITQB"']} 1.0000674846

Enlarge Data Customize A Interactive

More digits

1.6558615...
We note that, the results 1165.027 and 1,6558615... are practically equals to the
following Ramanujan’s class invariant Q = (6505 /G101 /5)3 =1164,2696 and to the

14th root of it, i.e. 1,65578...

Indeed:

3

14
\/(\/113+:\/ﬁ+\/105+8m) = 1,65578... =

|| B-i-1)
14 \
W.J [—i 5x4x0.07701793% - 0.07701793 (5 D.D??DITQE“]} 1.0000674846

=

= 1.6558615...
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Appendix A
MOCK THETA FUNCTIONS ORDER 7

Mock #-functions (of 7th order)

: q q' q
1 4 - — — , . .

) - 1-d)1-¢) (1-)-)d—q)
q q' q’

+ — T - ~ S
e ) [T
. 1 qﬂ qi_i

e : : e
S e I U g )

From the (i11), we have:
-0.081849047367565973116419938674252971482398018961922
0.0004357345630640457140757853070834281049705616972466
-1.8762261787851325482986508127679968797519452065 x 10"-7

-0.081849047367565973116419938674252971482398018961922 +
0.0004357345630640457140757853070834281049705616972466
1.8762261787851325482986508127679968797519452065 107~

-0.08141350042711980591559898323225082017711543245919605

The result is:

-0.08141350042711980591559898323225082017711543245919605

-0.0814135
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From the (1), we have:

-1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857

-0.000433255719961759072744149660169833646052283127278

~1.081849047367565973116419938674252971482398018961922 +
0.0761251367814440464022202749466671971676215118725857 -
0.000433255719961759072744149660169833646052283127278

-1.0061571663060836857869438133877556079608287902166143

The result 1s -1.0061571663...

-1.0061571663060836857869438133877556079608287902166143

The sum of the two mock theta functions (i1) and (iii) is:
-0,0814135 - 1,00615716 =- 1,08757066

And
-1 -0.0814135 =-1.0814135
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From the (1). we have:

0.9239078+0.000133255+(-
1.8754140254243246404383299476354805043847163776 x 107-7)

0.9239078 + 0.000433255 -
1.8754140254243246404383299476354805043847163776 10 7

Enlarge Dala Cuslomize A v Inleractive

0.92434086745859745756753595616700523645194956152836224

The result 1s

0.9243408067458597457567535956167005230451949560152836224

We have also that:

0,9243408 - 1,00615716 =-0,08181636; and
-0,08181636 - 1,00615716 = -1,08797352
-1-0.08181636 =-1.08181636

MOCK THETA FUNCTIONS ORDER 3

Mock Y-funetions

q q"

1+ ¢? ?-(1-+-q3){1 + ¢4)

q q' q

s s _ _ — 4
l1-¢g (1—g)(1—q®) (1—gq)(1—g*1—¢°)
q q’
+ '}+ L a ) " . _|_
L=g+¢ Q=g )di—9+1r)

dlg) =1+ e

(g) =

x(g)=1

From the partition formula:
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from:

THE f(q) MOCK THETA FUNCTION CONJECTURE AND PARTITION
RANKS
KATHRIN BRINGMANN AND KEN ONO

Returning to f(gq), the problem of estimating its coefficients a(n) has a long history,
one which even precedes Dyson’s definition of partition ranks. Indeed, Ramanujan’s
last letter to Hardy already includes the elaim that

n 1 1 1
exp (rr ot exp (5'1' E_m)
a(n) = (—1)"! +0 .

=
n— 55 \ \/-n.—ﬁ }

2

We have that:

=((CCCCCCC(((exp(Pi*sqrt((16/6-1/144))) / ((2(sqrt(16-1/24)))))))) +
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(16-1/24))))))

Input:

(16 .1 T [z _ 1
EXP[}T & 144 ] EXP[Z & 144 ]
- -
2,{16- — \/ 16-
A
Open code ( )

Enlarge Data Customize A rpuinext Interactive
Exact result:

_ ' B {,': V383 ajf1z 2 ’ 6 L2 A/6-1/144 n

\ 383 \ 383
Decimal approximation:
More digits
-21.7921604566254747127459424621662443480967531405723267207...
Open code
-21.79216....

Or:

~((CCCCCCCC((((exp(Pi*sqrt((16/6-1/144))) / ((2(sqrt(16-1/24)))))))) +(0.08333)
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(16-1/24))))))

Input:

{16 1 SN N T
Exp[fr [i] 144 ] ExP[z & 144 ]
= +0.08333

2 f16- L Jlﬁ-i
24 24
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Enlarge Data Customize A Interactive

More digits

-21.0824731...

where 0.08333 1s 1/12=0
See link
https://oeis.org/A000025/b000025.txt

q=-21.79216*(-e"(-0.5)) = 13.2176

(((-21.79216*((-e"(-0.5))/((1+21.79216*(-e*(-0.5)))

1
2179416 - 0.5 21.79216-1))
e [l+-——?ig——}

Enlarge Data Customize A Interactive

More digits

-1.0B185...

((((((-21.79216*((-e*(-0.5)))))4 / ((1+21.79216*(-e(-0.5 ) (1 +(((((21.79216*(-
e™(-0.5)))"3

[_21.?9216 f.—1.1}4

0.5
217921641} 21.79216(-1113)

[l 3 05 }[1 *[ 05 ))

Enlarge Data Customize A Interactive

More digits

1.08232...
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((((((-21.79216*((-e(<0.5))))"9 / ((1421.79216*(-e™(-0.5)((1+(((21.79216*(-
€(-0.5)))"3))((A+(((((21.79216*(-e"(-0.5))))))*5))))))

[_ 21.79216 -:-1_1}9

05
i1, 21.79216+(-1)) 121.70216-(-1)}3) 21.79216+(-1}}3)]
|1+ 05 }[[l +| 05 ) }[l i [ 05 )
Enlarge Data Customize A Interactive

° More digits
-1.08232. ..
Thence

y(q) =-1.08185+1.08232-1.08232 = -1,08185

or:

((((((13.2176)))))"9 / (((((1-13.2176)))((1-(((13.2176)))"3))(((1-
(((13.2176)))*5)))))

13.2176°
(1-13.2176)(1 -13.2176%)(1 - 13.2176")

Enlarge Data Customize A Interactive

° More digits

-1.08232052071185206559362667767326946041261164850676899575...

Approximating the result of q to 13, we obtain:
((Ca3)mMN™ 7 (A-13)MNAA-((L3)) 3IMA-(((13)))*5))))))

13°
(1-13)(1-13%)(1-13%)

Enlarge Data Customize A Interactive
Step-by-step solution
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10604499 373
9784286784

° More digits

-1.08382057359153384357708540363242075632111807077628684510. ..

We note that the value obtained is very near to the previous result. Indeed:

(-1.0823205 = -1.0838295)

MOCK THETA FUNCTIONS ORDER 6

We have the following mock theta function:

(n+1){n+2),2 {

q 4 q)n

)| {lﬂ q- }?¢+ 1

o(g) =

That is:

Sum {n>=0} q™(n+1)(n+2)/2) (1+q)(1+q"2)...(1+q™n)/((1-q)(1-g"3)...(1-
q*(2n+1)))

We have that:

sum q((n+1)(n+2)/2) (1+q)(1+q*2)(1+g"™n)))/((1-q)(1-q"3)(1-q*(2n+1))),n =0 to k

k1 1,-'2-:Jz+1]-:11+2j-[1+q}[l+q2][l+qn}

q
“Z:AD [l—q]‘[l—qg][l—q2u+1]
Enlarge Data Customize A Interactive

k 1/2{n+41){n+2) i1+ q) []_ + qz] (1+ t]"}

. q
%‘: (1-g)(1-g%)(1-g*™"

For g =0.5 and n = 2, we develop the above formula in the following way:

(((0.5N(2+1)(2+2)/2) (140.5)(14+0.5°2)(1+0.5/2))/(((1-0.5)(1-0.53)(1-
0.5°(2%2+1)))

(.5R41PEHN2 (] 4 0.5) (1 4 0.5%) (1 +0.5%)
(1-0.5)(1-0.5%)(1 -0.523)
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Enlarge Data Customize A Interactive

More digits

0.086405529953917050691244239631336405529953917050691244239...

0.0864055...
14H(((0.5M((2+1)(2+2)/2) (14+0.5)(1+0.572)(1+0.5°2)))/(((1-0.5)(1-0.5"3)(1 -
0.5°(2*%2+1)))

0.5+ 2422 (1 4 0.5)(1 + 0.52)(1 + 0.5%)
(1-0.5)(1-0.5%)(1 -0.52%*)

1+

Enlarge Data Customize A Interactive

More digits

1.086405529953917050691244239631336405529953917050691244239...

1.0864055...
MOCK THETA FUNCTIONS ORDER 3
For$(q) q=-¢',t=0.5 q"=-21.79216 * -¢*, we obtain:

q q

)=l et areare T
g q-l QU
/s = 4 — o S
)= T A= A= 00 - —F)
4
(@) =1+—2 g .

- _ _
l1-g+¢* (Q1—q+4¢%)(1—q*+q%)

0(q) = 1.075226 + 0.00572374 = 1.08094974
w(q) =-1.08185 + 1.08232 — 1.08232 = — 1.08185
1(q) = 1.081345 + 0.00618954 = 1.08753454

The sum of ¢(q) + w(q) + x(q) = 1.08663428 very near to the value 1.08643 already
calculated from Ramanujan.
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We have also that:

1,08663428 + 1,0864055 =2,17303978 ~ 2 =1,08651989

With regard the fundamental formula (A), we note that, for n = 64, we obtain:

~(CCCCCCCCCC(((exp(Pi*sqrt((64/6-1/144))) / ((2(sqrt(64-1/24)))))))) +
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(64-1/24))))))))

(CCCCCCCC(((exp(Pi*sqrt((64/6-1/144))) / ((2(sqrt(64-1/24)))))))) +
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(64-1/24))))))))

Enlarge Data Customize A Interactive

o ; [ =
|| B I[“-:1-.-' 1535 :r| 12 i || 6 12+ mf6-1/144 n
\ 1535 \ 1535

° More digits

1781.145840077065284715761326442188688403201914158103909474.. .

|
| 54 L.ogm 2
exp[;-r“ll e ] expl[:2 ‘j e ;r]
+ —
| 1 f 1
k(1 1535 ek
— o V) e =) =
exp|rv o e +
k=0 ’
fof: 1yefs 0 oo I
o - 2k a2 57|,
eXp| 5 7 ¥ %o L P /
k=0
3 k _
e V(R af )
v 20 Z‘ K1
k=0
Enlarge Data Customize A Interactive
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54 1 m 1
EXP[}T E e m ] exp[ \/E —m ?r]

|
2J54—i L,
24

24
[exp

1535 1535 ko ki1
w [— 1} x} X [— E}k 5 1
ol + 2 exp = Texp

by exp[z T

N T Y
in 1424 & ]“Gé 144 = 2 f'
1535 _ (— 1)k (1533 k(1
[Eexp[zn arg{ 224 x} ]\Gi { k::c X [ 2}k]
i k=0 :
for (x e R and x
exp[;r E—S—ﬁ] exp[%\/%—ﬁ ;r]

= =

|
2J54—i E54-i

1 /2 Ialg llgff z|:|lln"l-:2 JT:IJ 1/2 1+|:ug; 115:1-?:15 ~Zjy :III-"I':Z :r:ll:l
cXp|mr [ o J Eq

En

o DR (-2), (B2 gf gt
k!

+
k=0

Eexp[—n[ ]12|mgl: 144 5'3'3'1”2”] ;2':“[5“5':'144 E'z':']”zm“
g

k!

N el w1 i e lcH
k=0

15

[ 1 ]-1,-'2|sug{ ,35 -z ]J-"'-:z Ir]] —1_-'2—1,-'2[alg|:%—z|3 )2 n:]] /
— o E- £ I !
/

0
ety

o, U (3) (52 =) =

20 ko

k=01

And:

[CCCCCCCC(((((exp(Pi*sqrt((64/6-1/144))) / ((2(sqrt(64-1/24)))))))) +
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(64-1/2)))))] /15

Input:
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L5 P c AP
e %) ool

2 gt -
24 24

—n

Open code

Enlarge Data Customize A Interactive
Exact result:
} i ‘,{"" 1535 ”1.""12 +9 i P12V 1/6-1/144 x
\ 1535 1535
Decimal approximation:
More digits

1.647074710074116187113310708899267057874747458393004340115...

Open code

1.6470747 = £ (2)

Alternate form:

" b 1{/‘“{1; 1535 n:lll."llz 49 l24m V241
1535

Open code

Series representations:

[in 1 1 m 1
EXP[}T E 2 m ] EXP[E _I5 = m }T]
+
Al OaledL 64— L
24 24

(e { =0 55 (-3 &
ey 70 g 2kl 144 PO Yt o o )
15 (L) 1535_{'\«_1]
\I{g Ef:ﬂ Ak .kl
15
V2
for not {|[ZpeR and —= < zg = 0))

Enlarge Data Customize A Interactive
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[ s il

1 arg[——x} o (52 ()

k1
k=0

EK]_][II’ EXplim

1 m
ar [——+——x
g 144 i} }

2 Exp[i m exp[z m

o

w (-1fF [—L+’1—xkx"“ [——1}
Z 144 A 2k ,-"'If

g e

[1;"15}] forixeRandx <0

e 1 1 m 1
EXP[?F,Il ? o m J EXP[E _IS-_ m }T]
+
a1 2.06a-L [64- L
24 24

1 yu2|mus( 222z )fizm| vz (14]arg( 1228 2 ) /2 m
[[ [exp[;r(—] I 144 I : I 1aq 20)/ I]

i[_l}{ }k[1535 z.;.}kzak]_'_

=)

1
Nz

k=0 ¥l

12 |aug(- o+ 2z Jfem)| yz(14mg(- 2+l )fizm)
EEXp[—;r[ J | s D" el 12745 |
Zp

I

o 1F(-1) (L + 2 -z g5t
k=0 ki

{ s ]-1,-'2 g 1525z |2 2_1;2-1,-'2 |arg( 22z ) iz m)| ] Jlff,.

[a]

k
[i L (32 o

k=0

Integral representation:
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ooty D{s)T{—a-s) ds

(l+z)" = B! A for (0 eia) and |are(z
(2xi-a)
Open code
° Iix iz the gamma function
o Re(ziisthereal partofz
° |z| i= the absolute value of =
Enlarge Data Customize A Interactive

We have also that:

[CCCCCCCCCC((((exp(Pi*sqrt((64/6-1/144))) / ((2(sqrt(64-1/24)))))))) +
exp(Pi/2*sqrt((Pi/6-1/144))) / ((sqrt(64-1/24))))))]*1/3

Input:

exp[ 7o 6—; %44 ] exp[ ’é %44 ]
P = B it e
24 24

Enlarge Data Customize A Interactive

Exact result:

. 6 f{u’ 1535 n].l."llz 49 6 L2V mi6-1144 x
1535 \ 1535

Decimal approximation:
More digits

12.12178270108431151228756903902653336469451597747139424836...

Open code

Open code

Series representations:

Exp[fr 5—: - ﬁ ] Exp[i f’é—ﬁ ;r]
+
2\{54-i BT e
24 24

—CF(-L), () gt UF (-2} (- aa* T f 5
exp| T4y 2y -—-EJ:EI k1'44 +2':xp_”\'l'_-uk_|:| 20k L‘IH !
1% 71535 _ W &
— 'il]kl: E]kllf 24 "':':rk"l:l
1‘1 Vo Ikl i

V2

1...| |'|"t |.| 706 ]\'- ."||'I':| e T iy
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Enlarge Data Customize A Interactive

i 1 1 T 1
EXP[}T & 144 ] EXP[E f 144 }T]

+
: 2\{54-i 7, G
24 24
1535 k(1535 k ok 13
arg| — -x w (-1 = -x] x " |-=
i exp|r exp|i [144 } \GZ {144 } [ E]k i
o _ 2x i k!

arg{—ﬁ + ’é —x}

2 ]\l”;
o CV o+ 2o () ﬂ /
/

arg(22 -y ]Hi[_lﬁ[%—xkx*[‘i}kﬂ,\

i
1
2exp 5 T exp[z T

k!
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Exp[n'\f'lﬁ'—;;ﬁ] e:cp[ E]

1535 f 1535 /
1 [ Jl 12 Ialg 144 z,:,:llln'-:ZIrfl| 1 2|: 1+lalg 144 ‘ZI:I].."':Z Ir:l]]
Py Zo
%o

exp|m
V2

o 1K (-2), (22 g 5t
k!

+

Jl 12 IELI gl:—m+5—3|:|l| -:EIr:II 1+IE|.I.gI: m+g—znl|.'-:2 JT:I|]
l.'.l

( 1 ]_1,'2 IEngI: % - ]II."I-:.'Z :r:l| =1{2-1{2 |E|.Lg|: 1235
— ZD =

o, €1 (1), (52 -af 2

2 24
Kl ~(1/3)
k=0 ’
Integral representation:
oty TE)(-as) 4
=i pa+y =5
1+ = for (0 Ee(a) and |a1
(2w T(-a)

we note that 12.12178 is a value very near to the black hole entropy 12.1904

Appendix B

On some developements of Ramanujan’s formulas
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16 Jan. 1913.

I. T have found a function which exactly represents the number of prime numbers less
.than z, “exactly” in the sense that the difference between the function and the actual
number of primes is generally 0 or some small finite value even when z becomes infinite.
I have got the function in the form of infinite series and have expressed it in two ways.

(1) In terms of Bernoullian numbers® From this we can easily calculate the number
of prime numbers up to 100 millions, with generally no error and in some cases with an
error of 1 or 2.

(2) As a definite integral from which we can calculate for all values [see formula 1,
p. xxvii, bottom].

IL. T have also got expressions to find the actual number of prime numbers of the
form An+18....

III. I have found out expressions for finding not only irregularly increasing functions
but also irregular functions without increase (e.g. the number of divisors of natural
numbers), not merely the order but the exact form.

) T RO G-

ynT@HN TG+ T(atd)
=¥/ Tla) T() T(a+b+4)’

© Inz dz
-1
(6) [g tan Rz —? 6?2 ]

can be exactly found if 2z is any integer.

(7) - T -
(124-2?) (sinh 37 —sinh ) * (284 3%) (sinh b — sinh )
] W I o T ¥ T
+(3’+4’)(sinh79r—ainbfr)+"'_Qsinhw (n-"'mﬂ”' 2‘“‘"]1 2)‘
3 5
® : + +

(25+%)'(e'+1) (25+]5’§~(j (S 1) (25+%‘0) (v +1)

ST 4689
+... 8cv:ht.h 5 ~ 11800

* [See formula 2, p. xxvii, bottom; this formula was given by J. P. Gram, X. Danske
Vidensk. Selsk. Skrifter (6), vol. 11 (1881—1886), pp. 185—308.]
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1 1 ol
T cosh §w w3 Fooshjm 3 " 23010°

o @} o+@ +6)) -

can always be exactly found if n is any integer positive or negative.

9)

(11) S Mol J"‘“m 2 d5=T1og 2+ V).
3 0 & 0
)
logl log3  logh e 1 1 1
(2) J]. - Jﬂ + Jt’j —...—&'ﬂ' é?—élﬂggf) (ﬁ_~f_3+:-;-5u_-)’

where y="5772..., the Eulerian constant.

4) 13 ({,otahfr.z+xﬂcoth ) .

23 (coth 2mx 4+ 2% coth = )
l

35-

5) 15 1 - 26 i + _ 123826979 25w
efm 1 2500414 ' v —1 250042¢ " " 6306456 4

3 ot
(coth 3mwa+ 22 coth ) =507 (2t +Dz?+1).

coth? 5.

From the formula (11),

3 0 €

1 -1 2=W. =1
2 1 tan rd”_J % tan ‘dx_—log(%ﬁ}

U}

we have:

((Pi/12))*In(2+sqrt(3))

Input:
% lcg[E + E]

Open code

e logzixiisthe natural logarithm

Enlarge Data Customize A Interactive
Exact result:

l—lz;rlag{2+\/;]

Decimal approximation:
More digits
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0.344778771172172360677860590224468719539982425545075756797 ...

Open code
Continued fraction:
Linear form

2+
1+

9+ 1

24+

3+ 1

1+

11+ 1

Series representations:
More

D ! e
1—1210g[2+\(q]n:1—12nlng[1+yq]—in S @

Open code

Enlarge Data Customize A Interactive

l—glag[2+\lq];r:
1 5 arg(2+v3 - x|

—ir
2

-1*(2+V3 —x}k "
ke

A i
+ — mlog( - —
12" T4

6

Open code

1—1210g[2+\{;];r:

1
$ n—arg[gl—arg[zn} 1 (-1 [E+‘u"'_ zn}

1 fi)
N + — mlogizg) - —
g 2 Tl e LT Z

Open code

o A1Zziisthe complex argument

Integral representations:

326

|x] iz the floor function

o More information



1
12

i ity [1 - "-"?]_S i'[—s}2 [l +s)
( : ds

1Dg[2 - \;'I'E]II' =—-—

24 Jivaiy r(l-s)

Note that, with regard the following Mock Theta Functions:

!

. q q
A T I
4 Lf]
v(g) = LI L — + - T
T 1l=g (I—=gl—=¢")  (1=g)l-g)}l—¢)
4
x(g) =1+ 4 + : T

1 =g4¢%  (l—gd@)1—¢ Fa?)
¢(q) = 1.075226 + 0.00572374 = 1.08094974
y(q) =-1.08185 + 1.08232 — 1.08232 = — 1.08185
v(q) = 1.081345 + 0.00618954 = 1.08753454

the sum of @(q) + w(q) + x(q) = 1.08663428

Thence, we obtain, from the previous expression:

(CCCCL/6 ((C(((((1.08663428 / (((((P1/12))*In(2+sqrt(3)))))))"2))))

1[ 1.08663428 T

6| T
= log(2+v3)

e logixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.65552033...
1.65552033...

More
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We note that, the result 1,65552033...

is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 1i.e.

1,65578...
Indeed:
14 113+5v505 105+5v505 ’
J 5 +J 5 ) = 1,65578..=>
=>E[ 1.08663428 ]Z
G &}
= log(2++3)
= 1.65552033...
1 1.08663 ~ 28.3386
6 rlog(2+V3) “;12 . 1
log?|2+V2 7" 2 :i
Open code
Enlarge Data Customize A Interactive
E[ 1.08663 B 28.3386
EI i ]_ 2 \.l'? = 5 {- '|k| +% B
12F0g[ N ) [19g[1+\.’3 Lkl il b ]
Open code
E[ 1.08663 28.3386
6| Lrlog(2+v3)| (“1R(-Ly
2 ) et 3, EEER

Open code

(MY, . ) -
is the binomial coefficient

o 'ml

° n! is the factorial function

e laipisthe Pochhammer symbal (rising factorial)
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1 1.08663 | 28.3386
6 Lnrlog2+v3)] 2 [J;zw? 1 I“]z
[

Open code

Enlarge Data Customize A Interactive
2
1 [ 1.08663 ] 113.354 2
6|1 3]
= mlog(2+v3)

Open code

From the formula (2),

logl log3  logh

we have that:

e ri-s)2 I 1+s;||: 1+ ‘-"?'l_s
; '
J—\‘ w4y [M1-s)

Iixiis the gamma function
. i iz the imaginary unit
[ )

1 1 1
= - &y—ﬁlﬂgﬂr}(ﬁ—ﬁ+?ﬁ-—...),

((((1/4 P - 1/2 0.5772156649 - 1/2 In(2Pi)))))) * (((1/sqrt(1) - 1/sqrt(3) +

1/5qrt(5))))
Input interpretation:
1 1 1 1 1
[— T+ — «{-0.5772156649) - — log(2 ?I']'] T e
4 12 - v1i 3
Open code
Enlarge Data Customize A Interactive

Result:
More digits

-0.3672112394...

Series representations:
More
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[;r 0.577216 1

0 BB, L [

1 l 1 ]
4 2

VI V3 V5

1

1
— 0.25(-1.15443 + 7 - 2 log(2 ))

1
' argll-x) || g0 R - xR S )
1 exp(in| 2211 | 50 2
(-1 3-xf k(<L)
asL—x: Ly
exp{m[ )5 :
1 f { P |
argis-x) 0 ':'IJkliE—I]kx—k{_;_:lk [or X R and x
explin | 22N ) 50 2
Open code
Enlarge Data Customize A Interactive
x 0577216 1 i, = .
[_ -~ gls@ n}]
4 9 T “,-'_ v.-—
S & (-1 -1+2mF
_0.288558 - 4+ - _10 [_1+2 i
[ T4 2[ g ) Z p
1
Jk'il—x;lkx_kg_
_EL—I‘ (-1
e AED PRt

1
-1 3 xka“"‘l: _]k

k!

explin| 257 )V 3,

1

forixe Randx <0
Exp{znlﬂ_ﬂl‘ 5-IJJ Z.F::D 1#‘5"”’(!" ':' e
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x 0577216 1 1 1 1
[—— ——103’[2}T}J et lnerovid N
% 2 2 V1 3 45

1 argi2mr —x)

” - 0.5 logix) +
VX 2

[—D.EEEEDE-+D.25;r—:{w{

DEi[—l}*‘[h—x}“x‘k 1
. k=1 k arell-x) [} wo -:—ljlk-;l—x]kx_""-r:—%]k
explin| %5 | o

1

k!

-1 3w x"ﬂ:-l;]k

k!

Exp[z T l dhE L ;i_ﬂ “ )

1

&1
=1 (5-x0 x kl:_i]k
k!

Exp[: T [ il ;i_ﬂ“ A

Integral representations:

r 0577216 1 1 1 1
[—— ——IUEIEF}][t——+t]=
e 2 - v1 3 5
1 1 1 ]
T
v1 3 +5

2 1
DESPIJBM3+N—EJ Ed@[
1

Open code

Enlarge Data Customize A Interactive

[:r DS??EIE 1

5 lcg[Efr}J[ —+ —]:

1 1 1 2 =5 (Ll +3s
;[115M3+n——-1wﬂ[ +2m)° M8y’ I +}4q
I

—i ety I(l-s)

[ 1 1 1 ]
:_:+'__ " L)
vl +3 «5

Open code

° Iix iz the gamma function
[ )

From:

1/ [-1.08651989°6 * (((((((((1/4 PI - 1/2 0.5772156649 - 1/2 In(2Pi)))))*((((1/sqrt(1)
- I/sqrt(3) + 1/sqrt(5))))))]

where 1,08663428 + 1,0864055 =2,17303978 =+ 2 =1,08651989 that are all Mock
Theta Functions, we obtain:

Input interpretation:
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1
6((1 04 L.( 1 T
1.08651989% ((2 -+ 1 (-0.5772156649) - 1 log2m)( & - =+ ||

e logzixiisthe natural logarithm
Enlarge Data Customize A Interactive

More digits

1.6552285...
1.6552285...

We note that, the result 1,6552285... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.e.
1,65578...

Indeed:

3
14
<\/113+:\/ﬁ+\/105+2\/ﬁ) =1,65578... =

1
6((1 04 L.q 1 e
1.08651989% (2 7+ 1 (-0.5772156649) -  log2m)( & - =+ ||

Vvl

=1.6552285...

More
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1

6(r 0577216 1 e T L
1086526 (1 - 257216 _ 1 102[2”}}[‘,—1 =
argil —x arg(3 -x argi - x
) E_MIETEXP[M{E[_}”EXP[M{ g }J]Exp(m{ 2[2 }J]
T

Vx i i i J’m{—l}"‘l+"=2+"‘3[l—x}JFcl (3 -x)7

k1=ﬂk2=|:|k3=|:l

BB (_%Ll [_%Lz (_%l“g]’;f

arg(3 - x) ”

argil -x)
(—1.15443 + 7 - 2 log(2 7)) Exp(z m {—” Exp{z T {
2 2w

[ k k k& 1 _1
e (1172 {1 -x)1 (3 —x)2 271 2[_2}k1{

’ 2k,
b8 PRT )

ky =0 kg=0

arg(l - x) arge - x)
—JJ EXp[!}T {—”

X
p[”r{ 2 2

5 e G o B B [‘51};; [__1}&
1 2

[ 2
i katky! '

k]_:ﬂkz:ﬂ
arg(3 - x) argis — x)
e
2;rk +k k an ey kg [_1 1
Ttz 3ok 5o xR xRz (1) (-1
i « (-1) Gt i s [ z}kl{ 2}k2
by =0kq=0 kl!kz‘
for R and 0
Enlarge Data Customize A Interactive
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1

6(n 0577216 1 Sl el
1086526 (1 - 23772216 _ 1 102[2”}}[,,—1 ]
dvarl arg(3 - x argd—-x
_EAmth+n}£L—J”“ﬂ”{ g W%H+N{E; }”
T

Vx i i i J’m{—l}”‘l“‘w”ﬁ[1—::?}Jccl 3-x)?

ke =0kg=0kqg=0

(5 — xf3 xk1kaks (_%]kl [-%L ['%]&S]f

& -1 -1+2mF
—1.15443+;r—210g[—1+2?ﬂ+22 } Z
k=1 k

arg(l - x) argE - x)
Exp[ur{—”ﬁxp(”{ J]
I 2

P G T L B {—El}kl {_El}kz

i 2 Ktk i

k]_:ﬂkg:ﬂ

arg[l -X) E.I'g[S -X)
exp[z by {—J] EXP[”T { J]
o 2x

w (112 (1 _xf1 (5 _ k2 x1%2 {—gl}k {__l}k
1 2

- 2
2 X PR '

ky =0ky=0

Exp(z m {—JJ EXP[”T { J]
I 2

o (—11%2 (3 _ X)L (5 - x)2 x<17%2 [—El}kl [_El}kz

kqtky!
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1

1.086526 (5 - %2721 _ o m)( = - L+ 1)

1= 2 i
[0.50?818 Exp[j 5 {%"”“ Exp(, w { MJ] Exp(! " {arg[ x}”

T 2

\K; i i i J!m[—l]lkl'hl;:‘?'hkg{1—:'4:‘]1‘cl [3_x}k2

ky=0ky=0kg=0

(5 — xf3 xF1kaks (_%Ll (_%sz ("%Lg]f

arg(2r-x & (=1F @r-xfx*
0.288608 —0.25 7+ i {E—N}J +05logx) 0.5 ) Bk
T = k

argil —xj argi3 - xj
e
2 2

o (CTELARR (] <G gyt LR {—51 }h {_El}kz

i 2 kqtky! -

k1=ﬂk2=ﬂ

arg(l -x) argis —x)
Exp(”r {—“ exp{m {—”
2 2m

k1 +e k k -1k 1 1
wo =12 ] x5 - xpF2 x 2{_2}.&1{

« }
2.5k
Yl ey ks |+

key =0 ko =0
argi3 - xj argis — xj
s M s 22
2 2

o (—1)1%%2 (3 _x)1 (5 - x)2 x<1%2 [—51 }kl {_El}kz

)

k]_ =ﬂk2=ﬂ
for{xe R and x < 0)
o Alglzlisthe complex argument
° |x] iz the floor function
° n!is the factorial function
e laipisthe Pochhammer symbol (rising factorial)
e iiztheimaginary unit
o K isthe setofreal numbers
L] More information
Integral representation:
1
1.086526 (1 - 2377218 _ 1 o019 n}}[é o Loy L_]
4 2 2 v 1 v 3 v a
2.43127ix V1 V3 V5
e i, —5 =
(F(-1.15443 + my - [ty CLZE L8P M0 41 ) (VT (VS - V5 )+ Y3 ¥5)
B J J

for-1<y<0

Open code
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From the formula (9),

1 1 + !
17cosh§wa/3 3Tcoshinma/3' ' 23040
we obtain:
Pi~7 /23040
Input:
a7
23040
Open code
Enlarge Data Customize A Interactive
l[\z;?!];li;‘kil']:!ﬂ'()\l1]11[11\\1]1

0.131089115788923266819192990150696260065860784518020612098...

Open code

Property:

ﬂ_?

23040

Open code

is a transcendental number

Series representations:

More
g 4 i -1k )
23040 45 IR
Open code
Enlarge Data Customize A Interactive

a7 32 [ =, [_1}1+k 1195—1—2k [51+2k 4 2391+2k} 7
23040 45 BT

Open code
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Iix)is the gamma function
[ )



- l-k[ 1 3 1 4
x [Ekﬂ:’[ 4J|| 2k T 1+4k+3+4k”

23040 23040
[ ]
° More
x’ b o O e
- —U V1-¢ dt]
23040 _ 45 \Jg

-

[
—
o 14t

T 1
23040 180 L

7
- 4

bl 1 1 1
= { dt
23040 180 [an NEE: ]

1+(0.0864055+0.08753454+0.0838295)/3 * 1 /(P17 / 23040)

1
1+ [5 (0.0864055 + 0.08753454 + 0.0838295}]

b1
23040

Enlarge Data Customize A Interactive

° More digits

1.655456...
1.655456...

We note that, the result 1,655456... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (Gsgs/G101 /5)3 =1164,2696 i.c.
1,65578...
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Indeed:

3

14
<\/113 8ﬁ+\/105 Sﬁ) = 1,65578... >

1
1+ (5 (0.0864055 + 0.08753454 + D.DEBEEQS}]

=

= 1.655456...

Series representations:
More

0.0864055 + 0.0875345 + 0.0838295 0.120829
- n' 3 + o ﬂ 7
23040 { k=00 1+2k}
Open code
0.0864055 + 0.0875345 + 0.08382095 15.4662
+ ﬂ?g 1
23040

Open code

0.0864055 + 0.0875345 + 0.0838295 "

[z

1979.67

+
a3
23040

Open code

Integral representations:
More

0.0864055 + 0.0875345 + 0.08382095 i

-+

[ — 2 [-6450k) ]?
Lk:ﬂ 3k
()

15.4662

+
:rT'r 3
23040

= =
(b° -z 4t)

338

23040

nj. . ; oo
i= the binomial coefficient
e

(] More information



Open code

Enlarge Data Customize A Interactive

0.0864055 + 0.0875345 + 0.0838295 . 0.120829
+ =1+
-y T 7
213020 [Jnl 1-£% ‘”]
Open code
0.0864055 + 0.0875345 + 0.0838295 . 15.4662
+ = +
23040 [L [ }

From the formula (8), we have that:

1 N 3 5

(25+%)-(e=+1)1(25+—3— (e +1) (25+ )(a""+1}

8/
)

b 4689

ool 3

Fons=

(Pi/8)coth*2(5Pi/2)-(4689/11890)

Input:

II'] 4689

d cm:hz[S —|-
2 2 11 890

Open code

e cothix)is the hyperbolic cotangent function
Enlarge Data Customize A Interactive

Exact result:

1 5 46809
- cnthz[ HJ

8 2 11 890

Decimal approximation:
More digits

-0.00166569419512783432834603432603364071319787242616760442. .

Open code

Series representations:
More

1 5 4689 4689 1 B i
—Cﬂthz[ JTI-]}T— Lo = i 1+2Lf_5t1+k-m
B 2 11 890 11890 8

Open code

Enlarge Data Customize A Interactive
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1 5 4689 4689 1 o :
—Cﬂthz[—n]}r— =- +- 1+22‘q2k for g
8 2 )7 11890 11890 8 =
Open code

1 2
1 ,5xy 4689 4689 (2+100Z%; ——5]
— coth [—J}T— = - +
B 2 11890 11890 200
Open code

° More information

Integral representation:
1 5 4689 4689 1 (riF
= cnthz(—n};r— =— +=r f 2 esch’(t) dt
B 2 11890 11890 8 |. f

Open code

e cschix)isthe hyperbolic cosecant function
[ )

-1073 ((((((Pi/8)coth 2(5Pi/2)-(4689/11890))))))

Input:
T

~10° (’T—Er carh2[5 5}

4680 ]
11890

Open code

e cothix)is the hyperbolic cotangent function
Enlarge Data Customize A Interactive

Exact result:

1 5 468
~1000 (— ncmhz[—”]- 9 ]
8 2 )7 11890

Decimal approximation:
More digits

1.665694105127834328346934326933640713107872426167604421221 ...
1.665694195... is a golden number very near to the proton mass

Open code

Series representations:
More
1 5 4689 468900 il 1
~10° [— carhz[—”]n- ]: 125007 Y ————
8 P 11890 1189 ~ 2Ba+dkin
Open code
Enlarge Data Customize A Interactive
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1 5 468
-10° (é cm:hz(—;r];r = ]:

2 /7" 11890 .

[ 1 I 1
20(~1189 +23445x - 118900 T, ——5 -2972500 (L, — )
1189

Open code
s(1  a(5my 4689
-10 (— coth (—Jn— J:
8 2 11890
25 (~18756 +5945 7 + 23780 x 5, ¢** + 23780 x (55, ¢2*)’)
= for g
1189 s

Open code

o More information

Integral representation:

1 5 4689 468900 ALK
~10° (_ mthz(_”]ﬂ_ J: -125x j 2 esch®(t) dt
8 2 11890 1189 o

Open code

e cschix)isthe hyperbolic cosecant function

((((((1/ ((((((Pi/8)coth 2(5Pi/2)-(4689/1 1890))))N)))) /13 .

Input:

1
13/ T 2 Ty 4680
\ Ecoth [5 E}_usm

Open code

e cothix)isthe hyperbolic cotangent function

Enlarge Data Customize A Interactive
Exact result:
1

13

L ki CDthz[S—n}

11820 8 2
Decimal approximation:
More digits

1.58824189109719577035435518874624752132051007644588280093 ... +
0.39146646729550356183818162282246907320804243640420095998...

Open code

Polar coordinates:
Exact form

r = 1.63577 (radius), #=~ 13.8462° (angle
341



Open code

1.63577 is a golden number
2%*sqrt(((((((O™(((/ ((((((P/8)coth”2(5P1/2)-(4689/11890))))))))))))"1/13))))))))

Input:

' 1

m HEe
w ‘q ; coth?(5x %) - 0%

Open code

e cothix)is the hyperbolic cotangent function

Enlarge Data Customize A Interactive
Exact result:
guliE 1
':.5.(

4689 mthz[_n}

11820 S 2
Decimal approximation:
More digits

6.2199836819899363220637724886866171507140904304997000674... +
0.75524275427731632783741695322575081746604152078198191383...

Open code

Polar coordinates:
Exact form
r = 6.26567 (radius), @ =6.92308° (angle

Open code

6.26567 =2

Series representations:
More

| 1 I 1
=2y 6 4 -
‘i ,_q mthz[Sn} _ 4689 \

11 820 11890

Open code

Enlarge Data Customize A Interactive

I .
1 :EV{E,, 1

T2 T D

Open code
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[
2 513|’ : =2\{E & . 2

1 2{3nm 4589 (
A= coth {—};r— _— P {2+1|:u:| Z‘” 1
8 2 11 8<0 AH8D k=1 g g2
11 80 2000
Open code
o More information
Integral representation:
' 1 1
2 |6, =2v6 |-
1 CDthz{H}}r— 4685 5r
V3 2 11890 2 4689 2

2
T [Jur_ cschz[t}dt]
2

Open code

e cschix)isthe hyperbolic cosecant function
[ )

From the formula (7), we have that:

1 1
(7) (124 2%) (sinh 3« — sinh ) +L2' + 3%) (sinh bw — sinh )
] 1
+ @+ 4 (enhir—sinbw) "~ Zsobh

1 ™ o T
(-’; +00thw—§t&nh E).

1/(2sinhPi) (1/Pi+cothPi-Pi/2tanh”2Pi/2)

Input:

1 1 x  tanh®(m)
— | - +cothim) - = » —
2 sinhim | 2 2
Open code
. sinhix) is the hyperbolic sine function
e cothix)is the hyperbolic cotangent function
o tanhix)is the hyperbaolic tangent function
Enlarge Data Customize A Interactive
Exact result:

1 1 1
- csch[n}(— - - frtallhz{ﬂ'}+CDT.'h[}T}]
2 T 4

e cschix)is the hyperbolic cosecant function
Decimal approximation:
More digits

0.023487346678102171811722561218584743775345132986996033158...

Open code

343



Series representations:

2 =
{_1+F+15{EEJ=1 m} +2FEf=lq2k}E§=lq i

More
1 tanh?
L reothp)— T2 &)
m 2.2
2 sinhim
forq ="
Open code

Enlarge Data Customize A

ha

Interactive

{1 -16 {ZELI m}z +I EE:':_M Iﬁjzkmﬂq_l&k

2
L + coth(r) - TEID
m 2x2
2 sinh(m)
forg ="
Open code

m

for s

2
L + cothgr) - TEI
m 2x32
2 sinhim)
1 2 i
(-B+x? -BIL, —5 +4a" B, 1 0% 4427 (IR, (1P *) ) B 070
47
for g
Open code
Integral representations:
L vy x tanh? () ~4 +4n [ esch’(t) dt + 27 ([Tsech’(t) dt)
h 29 2
2 sinh(m) 8 _[;lcnsh{;rt}dt
Open code
1, coth(r) - =kl i|-4+4n [[yesch®(tydt +x° ([Tsech®(t) dt)
T 2.2 2
2 Sinh[?T]' nzl."-:4s;l+5

Open code

2n VI [is ¢

=i pa+y g2

344

ds

More information



7 * 10 * 1/(2sinhPi) (1/Pi+cothPi-Pi/2tanh*2Pi/2)

Input:

1 1 x  tanh®(m
7210 —— | - 4+ cothim) - = » ——
2 sinhim | 2 2
Open code
° sinhix) is the hyperbolic sine function
e cothix)isthe hyperbolic cotangent function
e tanhix) is the hyperbolic tangent function
Enlarge Data Customize A Interactive
Exact result:

1 1
35 cschim) (— ~ia rtanh®(m) + cc:th[;r}}

T

e cschixisthe hyperbolic cosecant function
Decimal approximation:
More digits

1.644114267467152026820579285300932064274159309089722321108...

Open code

1.64411426... ={(2)

Series representations:
More
2
710( ! + coth( - = |
2 sinhim) -
1 2 -,
70(-1+7+16 (5, ) + 27 5, %) B, a2t
rl Ji
z .
Open code
Enlarge Data Customize A Interactive
2
7 llil[l + coth(m) - ‘%]
m
2 sinhim -
o 1 2 o 1 o -142k
~ i {1 - 16 {E‘“l 5 kad k2 } T e mik? } i1 9 -
: ]
Open code
2
7 llil[l + coth(m) - ‘%]
m
2 sinhim -
2 =
35(-8+n° -8 L ﬁ +4r? T2 D ¢t v aa? (T, D ) o, g7

2
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Open code

(] More information

Integral representations:

rvol Ly anthipn mnh%m] 35 [-4+4nj}”_,T csch®(t) dt +x° ([sech®(t) dt)’
T 2x2 2

2 sinhim 4 ° Llcnsh[;rt}dt

Open code

2
7 1D[l+carh[;r+—tM]
m 2xa

2 sinhim

35i [—4+4II’ &CSChE[E}d’t + [J;"SEChE[E}dt}z
2
ey r.,| ]
nzl.l'n:45]+s

YT 1M+}'!I—d’5

—i wa+y . 32

2*sqrt((((((((6*((((((7 * 10 * 1/(2sinhP1) (1/Pi+cothPi-Pi/2tanh”*2Pi/2)))))))))))))

Input:

1 1 tanh?(
2. [elrsans—— = weuthpy=E M]
\ 2sinhim | 2 2

Open code

. sinhix) is the hyperbolic sine function
o cothix)isthe hyperbolic cotangent function
. tanhix) is the hyperbolic tangent function
Enlarge Data Customize A Interactive

Exact result:

1 1
2 \/210 cschim) [— ~a xtanh? () + CDth[fl'}]

i

o cschixis the hyperbolic cosecant function
Decimal approximation:
More digits

6.2816194105669637141684499948110264194745809553613741654166...

Open code

6.28161941... = 2n

Series representations:
More
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] ?[10[& +C0th[}r}—m]]

22
2 =
2 sinhim
105 o 1 e
— l+r+16 — | +27 > g il
™ [ [}‘5 4k+4k2]z 5—‘ ]El
Open code
Enlarge Data Customize A Interactive
7 tanh?m)
: 3] ?[ID[ + cothim) - T e ]] )
2 sinhim) -
105 1 = 1 =
— 1+16 —_— | -7 q““zk tor g
m [ LZS 4k+4k2]z kz }T+k2}r]z
== k:l
Open code
7 tanhZim)
; 3] ?[ID[ + cothim) - R ]] . 105
2 sinh(m a T
o [+4] i) o
[—4 sdgent 481 Zqzk P Z[— l}k qzk P L [_l}k qzk ]Zq_“zk
k=1 k=1 =1 k=1
tor g
Open code
Integral representations:
7 tanhZim)
; 6 '?[ll:l[ + cothir) - g ]] )
2 sinhim a
105 [—4 +4x [[yesch® ity dt +n? ([Tsech® ) dt)
2
2. - :
2 7 Jolcnsh[n tydt
Open code
Enlarge Data Customize A Interactive
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6 ?[1D[§+coﬂun}—iEmEiﬂﬂ

5 232
‘\ 2 sinhim
840 ; [l — [I csch®(t) dt — i T [L’Tsvar_‘hz[t}d‘t]2
- ~Jin | .
=
9 2
| — rioaty :.rrE."-:4s]+s
1 f o el
'\i Wi o 37 ds
And:

(50Pi*2/7) * 1/(2sinhPi) (1/Pi+cothPi-Pi/2tanh2Pi/2)

T 1 1 r tanh®im
50. — , - ¢+ coth(m) - =
7 | 2sinhim |- 2 2

° sinhix) is the hyperbolic sine function
e cothix)is the hyperbolic cotangent function
e tanhix) is the hyperbolic tangent function

Enlarge Data Customize A Interactive

25 1 1
— csch[n}[— — = stanh®(m + cnth[ﬂ}
7 r 4

e cschix)isthe hyperbolic cosecant function

More digits

1.655791572457919443570551528169123376166260519096828862910...
1.655791572...

We note that, the result 1,65579... is practically equal to the 14th root of the

following Ramanujan’s class invariant Q = (6505/6101/5)3 =1164,2696 1i.e.
1,65578...

Indeed:

3
14
<\/113+Z\/%+\/105+Z\/ﬁ) =1,65578... =

T 1 1 x  tanh®(m)
[SCI —J , [— +cothim) - = ]
N 7| Zsinhim | 2 2
= 1.65579...
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Open code
Series representations:
More

2
[1 + cothyr) - TERI~IT) "”’JSDNZ
T 2x2

(2 sinhimn 7

50 o
FF[_1+}T+16[§T‘1

Open code

Enlarge Data Customize A
2
[l + coth(r) - 1B “”]ED }1‘2
T 2x2

(2 sinhimn 7

50 Lok 1
——r|1-16|Y ————
?F[ EL5—4k+4E

=1

Open code

2
[1 + cothm) - TEIT) "’”]SDJF
T 2x2

(2 sinhimy 7

25 -
S —BL
14 i

o
Z‘q—lh?k for o
k=1

Open code

1
1+k2

Integral representations:

2
L4 cothim - “';"—hzm 507°

T

1
5-4k+4k?

[ L]
+2quzk] g2k
k=1 k=1

Interactive

]z_”r Sa-' 1 ]Mﬂq-hzk Feit
2
k:—u{l}r+k L3 k=1

+ 450 }__:[—1]"1'c q‘?k P Lz[— 1}k qzk]z]
k=1 =1

25 [—4 +4r [[ esch®tydt +n? ([Tsech®t) dt)
o

(2 sinhimn 7

Open code

Enlarge Data Customize A
2
[l + coth(r) - M]SDFZ
T 2x2

(2 sinh(mn 7

28 J'D'lcush[nt}.:ft

Interactive

25ir [—4 +4n [ csch®(t)dt +x° [ETsechz[t}dt}z
2

—i ca+y

:rzl."-:4 545

7 G J'l:.\m+:r e

da s

372

From the following formula (5), we obtain:
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16 1 26 1 123826979 25«

- EEE 2
®) -1 250041+ T A —1 2500525 T~ 6306166 — 3 O™

123826979/6306456 — 25P1/4 * coth”2(5P1)

Input:

123826979 T
———— - 25 — coth®(5
6306456 4 %
Open code
e cothix)is the hyperbolic cotangent function
Enlarge Data Customize A Interactive
Exact result:
123826979 25 o
T e CDT.'h [5
6306456 4 &
Decimal approximation:
More digits

7.9304736196295415678811036158483322376557529198598066... x 1077

Open code
Series representations:

More
123826979 1 123826979 625 [ & 1
————— - ~ad5coth’Gm= ———— - —— x| ) ———
6306456 4 6306 456 4 & 357 +k?
Open code
Enlarge Data Customize A Interactive
123826979 1 i
L35 oth? (5w =
6306456 4 £ .
o 1 oo 1
~1576614 + 123826 979x - 157661400 £, — = -3941535000 [Ek=1 s }
6306456 7
Open code
123826979 1 5
— — _ _x25coth®(5m =
6306456 4 = .
123826979 - 39415350 7 - 157661400 x T, ¢°* - 157661400 x (£, ¢**)
6306 456

far g

Open code

o More information
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123826979 1 , 123826979 25 ([sn
——  —r25coth"5m= —— - — [ h*itydt
6306456 4 0 U7 T 6306456 4 ”[.Lﬂ o

Open code

e cschix)is the hyperbolic cosecant function

1074 * (144+63+2)*(((((123826979/6306456 — 25P1/4 * coth"2(5P1)))))

123826979

10% (144 + 63 2}[
TN T6306456

-25 E coth?(5 ;r}]
4

Open code

e cothix)is the hyperbolic cotangent function
Enlarge Data Customize A Interactive

= rcoth®(5m

123826979 25 ]
6306456 4

EDQDDDD(

More digits

1.657468986502574187687150655712301437670052360250699581212...

Open code

1.6574689865... is a golden number very near to the 14th root of the following
Ramanujan’s class invariant Q = (6505/0101/5)3 =1164,2696 i.e. 1,65578...

More

123826979 1 5
e R Y s ran nthA (S J=
T et

32340798 263 750 L 1
- 326562500 EL S —
788307 257 +k

=

Jﬂ4u44+53+2%

Open code

Enlarge Data Customize A Interactive

123826079 1 5
e A e e }=
FO0GA5E 4 T roniawl

261250 [—15?5 614+ 123826 979 -

lD4H44+63+2%

JBEB307 x

sl 1 = 1
157661400 - 3941535000
k%‘lzsmz [;l 25+k2]z]

=1

Open code
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123826979 1 5
e el e ]=
T it

261250 [— 1238260979 + 394153507 +

10* [144+53+2}[

788307

L) o 2
1576614007 3 q°* + 15?55140%[?&*‘] ] for g
k=1

=1

Open code

Integral representation:

10% (144 + 63 + 2}( A A 7 25 coth®(5 m)

32349798 263750
JBB 307

123826979 1 ]

am 2
~13062500x| [, "cschtyat
)

From the formula (4), we obtain:

TEEREE

1
93

s
e

-

(4) 115 (cuth w2 + 22 coth -9 4 (cnth 2wz 4 2% coth ?fj
LN sy Vi

-~

d

5078 (%4 +024+1).

+ . fcnoth 3+ 2% coth L +
7 k T ~ )

Pir3/(90x"3) * (x 4+5x"2+1)

Input:

}'r3

o (x* +5x% +1)
X

Open code

Enlarge Data Customize A Interactive

Result:

T [x4+5x2+1}
90 x?

Plots:

(s from =T to 7)

Open code
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V

40 |
20
L__,_,f—"f’f [x from -42 to 42)
N, . =~ i U
-w 20 40
-20
_an!

Complex roots:
Approximate forms
Step-by-step solution

Complex roots:

x = —0.45685
x = 045685
x=-2.1889i
x=2.1889;

Derivative:
Exact form
Step-by-step solution

d(r (x*+5x* +1)) 0.344514(x* -5x* -3)
dx 90 x* 2 i

X
Open code

Enlarge Data Customize A Interactive
Indefinite integral:
Exact folrm o
Step—bg—step solution
(1452 +x%) v 0.172257 (x* + 10 x? logix) - 1)
- dx = constant +
J 90 x? x*

[aszsuming a complex-valued logarithm)

Open code

e logzixiisthe natural logarithm
Local maximum:
More digits
Exact form
Step-by-step solution

2 (2 + 527 4+ 1)
90 x*

max| } = -1.5692 ar x = -2.3540

Open code
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Local minimum:

More digits

Exact form
Step-by-step solution

2 (x* +5% + 1)
90 x*

min{ } ~1.5692 at x ~ 2.3540

Open code

Series representations:

3
fr3[1+5x2+x4}_‘;>>_: J;_D 15w d ora=:] o
90 x? n=—x —3 -1
18
Open code
Enlarge Data Customize A Interactive
2 (1+52% +x%)
90 x°
L 1" (12+3n+n?)a’ n>1

L)
Z 180

T $ {1 +5(-1)" +§ -1 (1 +m(2 +n}};r3 (n=0orn

Open code

Integral representations:
More

(x* +5x% +1)n° 32[1+5x2+x4}[£1*f 1-t .:rt]g

90 x° - 45 x*

Open code

(0 +522 +1)3 4[1+5x2+x4}[£°°$dt}3

90 x° - 45 x°
Open code
3
4 1+5x2+x4}[ 11 gt
{Jr:4 +53r:2+1]urg . [ ' JD V12
90 x° 45 x*
Open code

354

More information



For x = 3, we have:

Pin3/(90%3/3) * (3/4+5%3/2+1)
Input:
}T3

9033

Open code

(3% +5x3% + 1)

Enlarge Data Customize A Interactive

Result:
Approximate form
Step-by-step solution

127 72
2430

Decimal approximation:
More digits

1.620492649546533811640120170173612012626589155500991225167...
1.620492649... is a golden number, near to the golden ratio 1.61803398...

Open code
Property:

127 22
2430

Open code

15 a transcendental number

Series representations:
More

a ':—hk
(3% +5x 32 + 1)a7 20325@=1;_hzkﬁ
90 - 33 o 1215
Open code
=1k V3
34532417 2064(Z8 S)
90  3° - 1215
Open code
(1 11057172k (5142 4 930l 42K)
[l 4 I
(3* +5x 3% + 1)a° et [Ek:ﬂ 142k
90  3° B 1215

Open code

(] More information
Integral representations:
More
= 3
[34 + 5 32 + 1]-.?1'3 4':'64 [le-‘lill 1 - tz I!t}
90 33 - 1215

Open code

355



1
1402

o 3
(3% +5 3241).° S08([" —5 dtf

9p  3* 1215
3
508 [ —2 isr]
(3% +5x 32 + 1)a7 [JU Jid
90 - 3° ' 1215
Conclusion

From this work it is possible to highlight that using the mathematics of S. Ramanujan
(various formulas and mainly the mock theta functions), and developing, according to
our opinion and personal but correct interpretation, different equations of the
aforementioned works by Witten et al, we obtain: like-particle solutions, {(2) =
1.6449 and values very close to it, solutions near or equal to the 14th root of

Ramanujan's class invariant Q = (6505/6101/5)3 = 1164,2696 1i.e. 1,65578... and
golden numbers, belonging to the range of the golden ratio and sometimes, the golden
ratio itself. Furthermore, we obtain solutions very near to m and 2m, i.e. the circle
length with radius equal to 1. This leads us to conclude that Ramanujan's
mathematics is applicable in a fruitful way to the mathematical development of gauge
theories, and therefore of string and that m and ¢ are fundamental mathematical
constants that are always present in the forms of the microcosm and the macrocosm,
therefore in quantum and relativistic physics, and, consequently, in gauge and string
theories.
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