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Abstract

In this research thesis, we have analyzed various Ramanujan equations and
described the new possible mathematical connections with some cosmological
parameters and some sectors of Particle physics, in particular the masses of the two
Pion mesons.
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Now, we have that:

Page 284-285

Wetaken—2=24; n=26

Thence: a=1, b=2, p=6, q=3 andr=-3;n=26; x=2

(((1/2* sqrt(Pi) 1/e7(2)))) *
((26%27)/4+(25%26(27*28))/32-+(24*25%26(27*28%29))/(32*12))))

Input:

1 142627 1 24252627« 28 20)
[—\"ﬂ' r—][ +— (252627« 28y + ]
2 o2 4 32 32-12

Exact result:
3624777V

8 ¢

Decimal approximation:



108686.9103152684672515923115733778728353477376800511182260...

108686.9193...

(((1/2* sqrt(Pi) 1/e(2)))) *
(((26%27)/4+(25%26(27*28))/32+(24*25%26(27*28%29))/(32*12))))/64+(18+11+2)

Input:
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Exact result:
3624777y

512 ¢°

Decimal approximation:
1729.233114301069800806129868334029263052308401264861222281...

1729.2331143...

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

+

Alternate form:
15872 ¢° +3624777vn

512 ¢°

Series representations:
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b e
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512 ¢°

(((1/2* sqrt(P1) 1/e7(2)))) *
((26%27)/4+(25%26(27+28))/32+(24*25%26(27*28%29))/(32*12))))-4096*§-
(2048+512-128)

Input:
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Exact result:
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8 ¢
Decimal approximation:
73486.91931526846725159231157337787283534773768095111822603...
73486.91931...
Alternate forms:
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8 &2
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Series representations:
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b |
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for not ((zope® and

Thence, we have the following mathematical connection:

1 1y(26x27 1 24 % 25 » 26 (27 x 28 x 20)
n £ — (2526 (27 28 L
[E‘E 2][ 4 32! : e 3212 J
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\ w Juxiiesp{ [ a5 (~zpxepixe) b xt = 0)q /
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3027+ 2 "ﬁlll 2. 2083717437 - 1077 + 2.0823329825883 - 10

=73490.8437525.... =

- (A(T) X B(lr) (‘ qb(lr)) % eAlm) =



1 1
~0.000029211892 - [- ],»
N 0.0003644621 \_ 0.0005946833) 0.00183393 | —

— 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

o
In< § exp(—(LV)] § 2B poay i P g <
\T\H/ /| VE e ==

<H{(ogr ) Mog T) Qog X+ (3 (log T)> + &5'¥, (log 7)) T}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 4% - 24 = 73493.30662...

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, with the ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.




Thence: a=1, b=2, p=6, q=3 andr=-3;n=10; x=2

(2710)/(sqrt(2P1)) exp(-1/2) [1-(10*2*(11))/4+(10*4*(11*12*13))/32-
(10*8*(11*12*13*14*15))/(4*8*12)]
Input:
210 f
Nors Exp(_ 5]
1 1
[1 - 7105210+ = (10 -4(1141213)) -

10«8(11%12=13 14« 15}]
4812

Exact result:

[ 2
-37367808 | —
em

Decimal approximation:
-1.8083831150904482039444314932437973843984174194996180... x 107

-18083831.150904482
~1.8083831150904482 x 107

Series representations:
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And:

sqrt(((((-(2°10)/(sqrt(2Pi)) exp(-1/2) [1-(10%2%(11))/4+(10*4*(11%12%13))/32-
(10%8*(11%12*13*14*15))/(4*8*12)]))))) -144-12

Input:
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Exact result:

— |I 2
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Decimal approximation:
4096.508806681590170348462033510757690661965244591610596046...

4096.5088.....

Alternate form:
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((sqrt(((((-(2°10)/(sqrt(2Pi)) exp(-1/2) [1-(10%2%(11))/4+(10*4*(11*12%13))/32-
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Exact result:
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Decimal approximation:

10
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Exact result:

+ e
B+ 2123

Decimal approximation:
0.999764899081207991430982364490774708115031635025582195985. ..

0.9997648999812979...... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™V
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and to the dilaton value 0.989117352243 = ¢
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Decimal approximation:
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2
1.645071048.... = {(2) == = 1.644934 ..

All 14th roots of 16 sqrt(9123) (2/(e ®))*(1/4):
21756 5123 (O

56
Yer

=1.64507 (real, principal root)
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Series representations:
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Decimal approximation:
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1.6710710485...%10™
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result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

Alternate forms:
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((((-(29-2)/1073+((((1/4((((sqrt(((((-(2"10)/(sqrt(2P1)) exp(-1/2) [1-
(10%2%(11))/4+(10*4*(11%12%13))/32-
(10#8*(11*12*13*14*15))/(4*8*12)])))))))))))"1/14))))
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20-2 (1 ff 2 1 1
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10° 4N\ o 2 4
1 10<8(11x12x13 =14 x15)
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Exact result:
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Decimal approximation:
1.618071048502345545475653905732866906056802385803957545462...

1.6180710485.....

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Continued fraction:
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Pag. 288

cot(Pi/2)+(Pi/2* 1/Pi)y+A(((((sin(2*Pi/2))/(e (2Pi) -1)+(sin(4*Pi/2))/(e (4Pi) - 1)+
(sin(6*Pi/2))/(e*(6Pi) -1)))))

Input:
Cm(f}-'_ T 1 +4[sin{2/§) . sin{4r%) . sin{ﬁx ;1)
2 2 EEn_l £4n_1

&5 -1

cotix is the cotangent function

Exact result:
1
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Decimal form:
0.5

Alternative representations:
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mt[%}Jr i sm{—} . 5111{42" . sm[f’;}] _

B B G

T4 =l T T s e L

cnt[%] ¢ Loy Sin{i—”} + Sln{4;} + Sm[ﬁ;}] =

T2 e LR P L BT | {“6”—1

o _3n _&8nm
1+i+4[c05{ 2} +cns[ - +cas{ :n}]+ i

2x O, N L, [ Ll e .,

CD‘L’[%] + sl +4

+
m PR T L L |

) £l 3] =)

sm{—} 5111{4" 5111[H
i 2 2/ _

—i cm:h[— — e =

T “1+&2™  —1+e™

-l+¢

Series representations:

CDT[I]"' = +4 Sm{_} - Sln{4; + sm{ﬁ;}]
2

T2 £T 1 STl AT

142 & 142k
2k el 1} {—1+t'EJT . —21+!'4‘IT * —31+e-'5‘JT H1+2k
aed | |8 21—412@ +22 T for g

). +4[sm{—} sin(t2) sm[z"}]

l‘WZJT_]_ 4JT_1 I‘E‘n—l

[{ l} EZ—Ek}TZk [_l}k 22—25: 32k }'I'Zk [_1}k EZ—ZJC 525:}1_2’(]

+
Sl (-1+¢ }[Ek}! (-1 +e*7)(2k) (-1 +€57) (2 k!
[
g Nugeien sgn[k]]
k=—pa
o sm{—} 5111{42” 5111[62"}
CD‘L’[ ]+— +4 - =
T 2 o 1 f = | fEI.IT -1

- l}k 142k o 1}k 23+2k ﬂ_1+2k 4 (- 1}k 31+2k ﬂ_1+2k
+
— (- 1+¢=2”}[1+2k}1 (-1+e*™)(1+2k)  (-1+e57)(1 +2k)

B3| =
—_— k3| A
—
=
%]
L=

2i Z H‘k”sgn[k}]

k=—o

23



Integral representations:

sm[—} 5111[4" sm[H
2 2

Cﬂt(%} -~ sl +4

i

+ +
fzn_l 41_1 -Plsn—].

1 "1 cosimty 2cosi2xat)y 3cosi3mat)
n[ ]dt
0

— 4+ - +
2 “1+&2™  -—l+e*" St

Cﬂt[f—zr}+ £ +4

ha

sm[—} 5111[42" sm[% ]

- - =
{“2"—1 41_1 1‘.‘ _1
K 3}[—!'9.!1 'I-:451+5v.'_
1- EJ CsC [Hd’t+2] -
—ieaty| (- 1+¢= ™) i 532

2 H—n .ls+5 \."_ ._ﬂ_n .ln:45:l+s ‘u"?] ]
- 5| fory =0

+
(-1 +¢=4"}153"2 (-1 +f2”]-1.53"2

sin[ZE—"} 51n[42" sm{ﬁ;}] _

CDI{%} -~ ;,—i +4

+ +
f2n_1 4:r_1 I‘Isn—l

=i sa4y

1 ioady| 225 ‘25r[s}\.f? En‘“r[s}v’?
1- Ej CsC [t}dt+2 +

225 31_25?r_25r[.5]'"'lﬂ
7S = ds| tor 0
[—1+¢= }!F{E—s}

Multiple-argument formulas:

4 G
l::l:ﬂ.'[f—gr]+i +4 } }

sm[
2

sm[—} SlIl[ 5
T fzn_1+ 41_1+rn_1]=
E+4[ sin(r) . Ul[cas[}r}}sin[;ﬂ+ Ug[ccs[fr}]-sin[fr}] }[mt[;r] tan[n]]
2

—1+¢%7 = S —1+¢%" T2 4
- ;r sin[z—”} 5111[4"} 5111['5”}
Cﬂt[5]+ . +4[¢=2"f]_ - f4ﬂf1 - EE‘”_Z]_ =
1 351n[§}—4sin3[§} SSin[z?”}—ﬂtsing[z?"} 3 singr) - 4 sin®@)
5+4 _14£7 B S i _1+e57 4
1 T T
E[CDI[;]—IEH[Z}]
—— sin[‘?—"} sm[4Ir sm[ﬁ"}
CDT(5]+F— 4 fzn_zl e f4:r_21 = fﬁn_zl .
1 » 2 cns[g}sin[g} ; 2 cosGr) sing) . 2 cas[%}sin[%} 1 [cor[IJ —tan[
2 ~1+&27 o ~1+e87 4

24

[1+¢= }1r[§—s} [—1+¢=4”}1r{§—s}+

4



And we obtain also:

sqrt((((((cot(Pi/2)+(Pi/2* 1/Pi)+4(((((sin(2*Pi/2))/(e"(2Pi) -1)+(sin(4*Pi/2))/(e"(4Pi) -
1)+ (sin(6*P1/2))/(e(6P1) -1)))))))))))

Input:

_:cat[—]+f £+4 5111[2 g}+51n[ é} sin[ﬁ zlj
"\ 2 r P | SFm

e _1

cotix is the cotangent function

Exact result:
1

V2

Decimal approximation:
0.7071067811865475244008443621048490392848359376884 74036588

0.707106781....

Alternate form:

vz
2
All 2nd roots of 1/2:
0
Lol =0.70711 (real principal root)
V2

im

=-0.7071 (real root)

oy

V2
Alternative representations:

L2 o fAm T A
5111[?”} . sm[f} 5111[?1}]

i

.cnt[f—zr]+ — +4

\

+
f2:r_1 {“4;r—l l‘FE-JT_-]_

o [ cus[?} CDS[E‘?’T} cas[l—"}] 2 i
- +

2m —1+P4ﬂ G _1+FJ'_.'|'

-l+e

- -
fzn_l {“4'“—1 Pﬁn—l

. = 5111[2?"} sin[%} sin[%}
i |

= [cns[—g} cas[—%} cns[—%}] 9
i

+ -
Sy e LS ET L4 —1+&'7

25



sin{z?”} sin{42—"} sm{%
i + =

fz.lT_l f4.l'|'_1 I’n—l

o, =) %)

G

LY -l+e

. sin{z?"}+sin{‘42—"}+ sm{% ] B
on_l f4n_1 fﬁn_l =

k 1 1 T simiTh sinf2 1) sm-:E )
-1 {—— [—— +cm:{— +4{
L Z}k 2 2} 14e2 T + 14T —1+P'5‘JT ”
k!

J cnt[I] Pk +4[51H{2?”} + 5111{42—"} + Sm{% ] =
2 1

2 T f.EJT_l {“4”—1 l‘“E‘J'r_
1 T SiniT) smu:Z .IT:I sm-:E )
ar [— -X+ cnt{— +4{
g 2 2} 14T 14t —1+E"f"JT ”
explim
2r
1 1 T siniT) sinf2 ) sm-:E )
—lkx'k[—— [——x+c0t{— +4[ +
g s 2 }k 2 2} B 14T —1+s"5‘JT
k1

k=0

forixeRandx <0

iy (Y o, |, |

B{T] lS] s ] _

T m
cm:[—] ¥
2! w2
[ sinfm) sinf2a)  sin{3m)

1 T /
12 —4cot = 14+4 - 12
( : ]I lalg{z-h:n & 1_1+"2n+—1+94"+—1+pﬁ" ZD],I" J”J
]

1,:'21‘1+ alg{;—mn‘n’lgjﬂl sinim) slTIliEJT:I +5|T|li3n:l] ZEI]II."I#EHJJ]

Z P —1 +et T 1B
o, V(3] (3 rcor(p) 42y iy, s o f
k=0 &

Integral representations:

ot oD 2

‘uzn_l 1“4”—1 f‘n—l

/ 1 "1 cosimt)y 2cosi2xt) 3cosi3xt)
- +j 4}T[ ]dt
0

+ +
14627 —146*T =] 4T

26



m €1 et 1 g

‘ﬁ_cgt[f].r i+4[511'.1{22—"}+ 5111[42—’T}+ sm[% ] _

2

|I 1 . iasy| 272425 1725 () ‘-."? 25V
s Lhcsc [t}dt+4[ ot
1'\| 2 i glted B S 1+¢-2T1r[ —.Sj E[—l+r4”]1r[5—sj

2—2+25 31 -25 —Esr[“fﬂ_ b
5| 1oru
[—l+¢=6"]1r[§—5}

T s L | f'4’T—1 LA |

e v 4 G
. [sm[;j sm[?j sm[? ] B

‘ﬁ.cct[%]+—+4 +

" sty 3 H—C"r |-'431+s ‘-."?
+
4[—1+¢=6”]153"2
.H—:rEI."Hs ‘1"? ,H-:rzl.-'-:4s]+s ‘u"?
; mata - — |ds | tol
2[—1+¢=4’T]r53"2 4[—1+¢=2"}!53"2

2

=i a4y

|
[11 2
'\Il - - Lhcsc itydt +4

2

Thence, with regard this solution, we can to obtain the following interesting
mathematical connection:

We know that (From: Anomaly Inflow and the n-Invariant - Edward Witten, Kazuya
Yonekura (Submitted on 19 Sep 2019 (vi), last revised 7 Oct 2019 (this version,
v2)see previous paper part I11):

From:

cos B, — Aa/(2|m|)

I ( Qf‘|) — [Det(D} )
cos B, — 1/4/2,
and
Z(Y.L) = |Det(Dy; )| exp(—minp )

we obtain:

1/sqrt(2) * exp(-Pi*i*0.004827949)
27



1
— expi-x (i~ 0.004827949))
V2

Result:
0.707025447 ... -
0.0107245949. . ;

Polar coordinates:
r=0.707107 (radius), &= -0.869031°
0.707107

And:
exp(—imny/2) = exp (—i / fb) :
A

exp (—imny/2) # 1.

Sqrt(2)/2 * exp(-(-i*Pi*0.00482794999383144)*1/2)

| |
:E:{p[—[—r[n 0.00482794999383144)) 5]

V2

Result:

0.70708644740256586... +
0.0053624527614207805...

Polar coordinates:
r = 0.7071067811865475244 radius), @ = 0.434515499444830° (an;

0.7071067811865475244
Or:
Input interpretation:

v2
? expi—(—i (w » 0.00482794000383144)))

Result:

0.70702544722007017... +
0.010724597114100597... ¢

Polar coordinates:
r = 0.707106781186547524 radius), @ = 0.869030998889659° (an:

0.707106781186547524

Thence, we have the following mathematical connection:

28



| ; sin(2+ %) sin(4+ T} sin(6x%)
.cm[I]-rI £+4 [ 2}+ [ 2}+ [ 2}
\1 2 E 27 -1 PR | 6r _1

e

]\ =0.707106781....=>

1 1
i Exp[—bﬂ[n 0.00482794999383144)) —J

=>| v2 =0.7071067811865475244

=1/\2

We have also:

(((((sqrt((((((cot(Pi/2)+(Pi/2* 1/Pi)+4(((((sin(2*Pi/2))/(e"(2Pi) -
1)+(sin(4*Pi/2))/(e"(4Pi) -1)+ (sin(6*Pi/2))/(e*(6Pi) - 1)) 1/32

Input:

N . ot e 5111[2 é] 5111[4 é] sin[f: zlj
A l::l::lt[—] +—w—+4 = ; s -

\\ 2/ 2 & 27 -1 N | LI |

cot(x) is the cotangent function

Exact result:
1

B —
v2

Decimal approximation:
0.989228013193975484129124959065583667774674335384985164716...

0.9892280131939..... result very near to the dilaton value 0.989117352243 = ¢

Alternate form:
2 G3/64

2

All 32nd roots of 1/sqrt(2):
(]

P =0.980228 (real, principal root)

v 2

imy16

o 0.970220+0.19299
va

{imy/8

=0.91393 +0.378564

32
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f-:EI:r;l.-'IIS

VZ

(i w4

vz

=0.8225]1 +0.54959 ;

=0.69949 +0.69949 ;

Alternative representations:

%

\

sin[z—"} sin[“—" sin[H
2 E 2
+ + =
1

25 ¢ P s R

cut[;—;] + o +4

[ty 2 s =02 2E)

m “Taed?  wlae?  Shyed®

S (L, P

fzn_l f4n_1 flsn—l

J ,,T [cos{—;} coo ) {—}] )

+ + 3
14T =l#etT 21T | cpgeT

(o)
[2%]

sin[z?"} sin[l—"} sin[%}

+ + =
f2n_1 f4JT_1 {“6”—1]

r:l::‘f[f—:_;]+;rl +4

Loy
_.\ !+2}T+

B [ IO e L

cns{%} CDS{SE—H} cns{l—"} ]+ 9

—1+&'"

Series representations:

%

\

sin %) sin(*) Sin[?}] _

fZJT_l f-4JT_1 flS:r_l

]

1 1 T siniT) sim2 1) sini3 m) ik
—1“‘{—— [——+cm:{— +4[ + +
L 2 }k 2 2} e R L FPh ”

k!

k=0

30



3

+— +4

a2

cut[%]

eXplim

arg{é —X+ cot[g}+4{

2—”} sin{
Sty

211_1

ﬂ}
24

i §

sin{

[

-1

5i11-:2 :r:l

[

siniT)

~14+£27

5|1'|n:3 m

—1+P'5‘JT

—1+r

HJ—

o [—l}k X

2

it {_é}k{z

2

1 siniT)

2

sin{2 )
4

sln-:E m)

——x+c0t{g}+4{ T

.

=1+¢ =14¢

k=0
(1/32) torix

k!

Randx <0

i

3 CDI’[%]+

i

+4[

1 /2 lalg{ %MD'IJ: %14—41
%)

y ) 1 L [
1/241)2 lalg‘{i +cntl'lz—:l+4

by
o (-1 (-3),

sin{z?"} . 5111{42"} . 5111{52”}
[&]

En_l f4”—l T_1

[ 3

sinfm)
142 T

5i11n:2 :r:l sin{3 m)

148

1+r

o) n)

sinm)
14627

sinn:EJT:l smn:S )

14T

5inn:2 .IT:I

o))

—1 +et

{El +C0t{g}+4[

STl sini3 T

14627

k &
ZD} oy
e } o

k=0

it (1/32)

Integral representations:

i

+4

CDT[I—EF] +

sin{z?"} y 51n{42”} . 5111{'52"}
&

s

o

fE:r

e "_1] -

1

e

(o]

cosir t)

2cosi2aty 3cos(3nt)

{

lexn[_

2

l+e'

o

—1+e? _1+£57

I

+4

sm{—} 51n{4"
2

sm{'s"
2

CDT[I—EI-] +

i

——

T £

I

1

2

2m

= jﬂz cscl(t)dt +4
2

-1 f4n

-1 ]
Horl)f
3A (@< )f{4 5045 %
ooty | 4(-1+e57)is%?
2
:ﬂ—:r Jids)ts \'I'?

(=14 ")z

-1

A —.IT'EI."S +5 vf;

+ +
2 [—1 +f4"}1 532

i paty

s™¢132) forv =0
Jis
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sin[H} sin[ﬂ} sin[E}
[”] w 2 2 2
32 cotf— |+ — - =
I|:“2:r

+ +
,‘i‘\ T3 ~1 .:“4’1—]. fﬁ-:r_l
|I 1 g oady| 272425 1728 gy 25 rs) Ve
i L"CSC itydt +4 S T
‘-,4 2 S Wi a4y [-]_+.p2”]:r[£—.s} 2[—1+f4"}!r[5—5}
2—2+25 31‘25;|-‘25 r[.ﬂ‘u"? b
- - : ds (132 1
m
(-1+e }!F[E—S}
And:

(((((sqrt((((((cot(Pi/2)+(Pi/2* 1/Pi)+4(((((sin(2*Pi/2))/(e (2Pi) -
1)+(sin(4*Pi/2))/(e*(4Pi) -1)+ (sin(6*Pi/2))/(e*(6Pi) -D)))))))))N)))) 1/1024

Input:
1 sin{2x %) sin(4xZ) sin(6x ]
o] () 21 o[ )l
"\"" 2 =& i | R | L |

cot(x) is the cotangent function

Exact result:
1

204‘%{?
Decimal approximation:
0.999661606496243683942196868762815655612113089806646993243...

0.9996616064962...... result very near to the value of the following Rogers-
Ramanujan continued fraction:

67% e ™V
\/3 =1- e_z”‘/g ~(0.9991104684
-p+1 1+—e_3ﬂg
143 ¢54\/5_3 -1 14—
e—47z\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

32



All 1024th roots of 1/sqrt(2):

[u]
=0.99966161 (real, principal root)

204%

imysl2

e =0.99964279 +0.006134 ;
G R

(i my256

S =0.90058633+0.012267 ;
Sl
G3imys12

— =0.999409322 + 0.018401 ;
204%

f-::' my 128

e =0.9993605+0.024533 ;
G PR

Alternative representations:

sin[z?"} sin[‘;—" sin[%
2.IT_1+4.-T_1 6”—1 -

T
102 CD‘L’[—]+ — +4
€

e

&€

4 G

-l+e¢ -l+e

. ros{—%};as[ﬂ—ﬂ} [_,]

sin%) sin(%) sin(%))
55 5

+
Z.IT_l 4.-1_1

T
102 I::Dt[—]+—+4
€

Enn_l

o

[

E5, B i ~1+&%7 T, L

- (=], =6, =63, =

sin[z—"} sin[“—" sin[H
LS i 2 2 2
102 CDt[—]+ — +4 - -
\ m PR G L, [ P |
- CDS[H} cns[Eﬂ} cns[?—"} 2 i
1024 |+ — +4 | - - 214 :
T T oS T P e L

cothix) is the hvperbelic cotangent function
iis the imaginary unit

Series representations:
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x x sin{‘?—") sin{“—") sin(ﬂl
sz\ CGr{E]+E+4[Ezn_21 +e4”fl +£6n_21] -

o 1 (1), (1 +cors) (g, man  smanf

1024 Z i

k!

k=0
i = sin{z—"] sm{“—] sin{ﬂ]
mEJ\, Cm{ﬁ]-'_ﬁ +4[ o _21 +£4” fl +£6n _21] -
[exp[ﬂr ]\/_

arg{ —I+C0t{ ]+4{ siniT) zuru[Z:r:l mn{3n:| ]]
o 1Fx (1), (3 -xvcorfp) o4 o shp i”{fa”i})k]

2

I T eper T g B T
k!

k=0
(1;1024) forix e R and x < 0

sin{z—"} 51n{4”) 5111{6”)
102J\lcnr{g]+}%+4[fhfl +£ n_zl + n_zl] -

e

[[ ]“l S e Ty o 1 ) ]
g

zuz 412 [sug{;—«:nq;—jm ( _:’ﬁ’n +j“+‘j 4”; + j“:jﬁ”; ]—zu ]f. 2 :raJ
o

i (—1)f {—%]k {% +cnt{§]+4{_‘_‘j$’n + _"’I“E”’ + j_“f;;] 2.'.;;.],c zak]

~y
k=0 k!

1024y

Now, we have that:

Page 291

If:
34



Bal

True

Therefore: a=m; P= %
[(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(P1)/1 +

[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] * coth(2Pi)/2

Input:
sin[g}sinh[i} coth{m) 5111[2 %}sinh[E 5}
cush[E §}+ CDS[E é] 1 cash[4 §}+ cns[4

1
2 [— coth(2 }ﬂ}
i} 2

sinhix) is the hyperbolic sine function
coshix is the hyperbelic cosine function

cothix) is the hyperbolic cotangent function

Exact result:
sinh[g } cothimy

coshim -1

Decimal approximation:
0.218081595613452079842917651766652016864922914746107422727...

0.218081595613....
Property:

cothir) Sinh[E j
————= s atranscendental number

-1+ coshim)
Alternate forms:
¢"'2 cothm)

e" -1

roshir) sinh[i}
(-1 + coshim) sinh(m)
1 T 1 T T
i sech{i} + 5 cuth[E] csch{i}

cachix) is the hyperbolic cosecant function

sechix) is the hyperbolic secant function

Alternative representations:
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coth(m) {sin{’l}sinh{i }} . coth(2 fr]l-[Sin{‘?_"}sinh{z?JT ” _
cnsh[ }+cas{—} {cash{—}+cas{ ”

cos(0) (—e™ S ‘”2}{1 + cns{ 2}[—¢='” +¢="}{1 +

)
1+!’2"r } et
+

2{51 (e™ +e }+E[¢= +é '|-} 4{% [f_2”+f2"}+51[f_2” +¢=2”}}

coth(mr) {sin{’l}sinh{’l ” X coth(2 ;r}{sin{z—" } sinh{z—"” B
cnsh[ }+cas{—} {CDSh{_}+CDS{4””

-m}2 JT2 —imy2 (i my2 Mo =i im 2
(—e +e"?)(-e +e }{1+_1 Fzrr}_'_[ T+e") e +e }{1+-1+s4”}
2[21}{C05h[—1n}+51 (e +e }} 4{21}{cash{—2m}+51{f—zrrﬂ,zn}}

cothim) {sin{g}sinh{g}} . coth(2 m {sin{z—”}sinh{z?"” _
cash[‘i—"hcns{z;} {cash{—}+cas{ ”
1‘{::05['3} CDS{E _: %}{1 + _1”2” ” i CGS{_E } CDS{;— —ur}{l + —1+2r4" }
: _

1 [ i 1 = 1 - s
E[ T+e ]'+2{ T e 2{5 e 2"+¢“2H}+E[f‘ 2”+f2”]-}

Series representations:
cothim {sin{’l } sinh{Jl }} coth(2 n}{sin{z—" } sinh{z?" }}
cnsh[ }+cus{—} ’ {cnsh{—}+cas{ ” -

2 -1-2k

2k
{1+EE“‘ 19 }E'H] 1+2k'|
o forg - o

gLk
-1
+E.k=n 2k}

coth(m) {sin{’l}sinh{i ” . coth(2 }T}{Sin{z_"}sinh{z?"” B
cnsh[ }+cas{—} {cnsh{—}+cns{ ”

[y
EES:—.':;_ 3_._5]

32 wwa [
Fal
E’kl == z’kz:ﬂ JT+JT5:'%

o n2k
4[_1 Tl {2.5:]!]
cuth[rr}{sin{{}sinh{iﬂ coth(2 ;r}{sm{—}smh{z"”
cash[—}+cus{22”} } {cnsh{—}+cus{42” ”
{ L -5 ;=25 gy

“ie
r(3)

e Fhe! {1 +2 Zk=1 qZR}E?,:D RE55=_J,-

e ik
4[_1 V) qzk]!]
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cnth[;r}{sin{%}sinh{%” carh[En}{sin{zz—"}sinh{z?””

co(f)reosl)  2feom(¥) s cof)
{2_]—1—2.’(2
Erl:—m Eff':' m‘

l'|—5 =25
Ii— m M=)
-l+vnm E?):DRESF__I: :

4
o 3-s)

cnth[;r}{sin{g}sinh{g” carh[E;r}{sin{‘Z—"}sinh{z?"H

cnsh[i—"hcus{‘z—"} ’ 2{:05h{%}+c05{%”
2\-1-2k
{1 +2 37, qﬂc} Lk 'Jf:1l+2 k! .
- (-1 225 sy o
L]
~1+Vr 3% Res, B

coth[;r}{sin{%}sinh{g” coth[E;r}{sin{‘Z—"}sinh{z?””

o(F) ) | 2(h(F) o)
4_1_'|-5 725 sy
P32 {1 +9 EEQ;I q2k} E?:D RESE:—_;' ]-'SF{T
il

: fon
. “'1_:_]”]1+2k
of Ly k=0 [142k]!

coth(m) {sin{g}sinh{g ” coth(2 n}{sin{zz—"}sinh{z?””
cnsh[z?"hms{z?"} ’ 2{c05h{2—"}+c05{%” -
{_1_]—5 725 rig)

e

2
n+:r.5:1

32 woa [
LS Ek]_ == E’kz =0

L S pds [s)
4|-1+Vr 37 Rese I

)
cuth[;r}{sin{;l}sinh{g” cath[E;r}{sin{ZE—"}sinh{z?"”

cnsh[i—"} + cns{i—”} } 2 {cnsh{‘% } + cns{% ”

l s 25
3/2 2k g/t e
i {1 +2 Ef:l q }E:E‘;D RESS=_J, F{g——s]

= for g

_1_ -5 -25 [is)
4 —1+\"?Zf°=n Res.__; L‘f]”—s

3

Integral representations:
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cnth[n}{sin[%}sinh[%” cnth[En}[sin{i—"}sinh[%‘T”
+ )

cash[‘z—"} + cas[ZE—"} 2 [cnsh[‘% } +ccs[% ”
"1

"1 t 1
—j cush[u]secz[[— +1];rt2]dt2 dty
o o 2 2

cnth[n}{sin[%}sinh[;—” cnth[En}[sin[‘Z—"}sinh{i—””

cnsh[i—”} + cns[z?" . 2 [cnsh[‘% } + cns[% ”

1 1 t 1
—J J cush[g]secz((— +1J;rthd’tz dt; for
o o 2 2

cnth[n}{sin[%}sinh[%” cath[En}[sin{zz—"}sinh[z?””

cnsh[z?"hms[z?"} ’ 2[c05h[?}+cas[%”

" l.:rzl."-:llins:ws . -
i ds | [[; csch®(t)dt

=i a4y 532
2

8V J; sinh(r t)dt

tor v = 0

2

cothim) {sin[%} sinh[% ” cothi2 m [sin[z?" } sinh[2 i ”

cash[z?"}+ ccs[z?:} . 2 [cash[‘%hcns[%”
ivr [ :‘f:;?r i ';:;M .:fs]]}"_,, csch?(t)y dt
2
fon

8 [—1 - Jfﬂsinh[t}dt]
2

cnth[n}{sin[%}sinh[g” cath[En}[sin{i—"}sinh[z?"”

cnsh[é—"} + cas[z?" . 2 [cnsh[‘% } + ccs[% ”

Sp——— !_:rzl.l'-:lﬁ 545 - =
n -‘INﬂfT ds JJ-_”CSCh (tyd't
2 for
2 i 1
. = {4 5)+s
4[21 W - [P E g5
—i sa+y Vs

((((([(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(Pi)/1 +
[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] *
coth(2Pi)/2))))))"1/64

Input:
Sin{ﬁ}ﬂﬂh{ﬁ} cothim) 5111[2 - Il}sinh[z E} 1
2 y - 2 (= coth2 ]
% cosh(2 3}*‘3“5[2 = T cosh(4 1)+ cos(4 1) [2 R

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function
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cothix) is the hyperbolic cotangent function

Exact result:

|I sir.lh[E } coth(r)
i P
\'  coshim-1
Decimal approximation:
0.976485777383638125794730580784990874431636342239055165323...

0.976485777383638.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

c S £ 0.9568666373
((0_1)\/5_¢+1 1+ © -
1+ -
1+ e
1+...

and very near to the spectral index ng and to the mesonic Regge slope (see Appendix)
and to the inflaton value at the end of the inflation 0.9402

Property:

| ) ;
[ cothim) smh[ I )
64

———= s artranscendental number
\' -1+coshim

Alternate forms:

: cothir)
JEIREL 4|

"ql " -1

| coshim

6;;' cash[%' —cash[ }

I
2

|I coshim Sinh[’l}
64| 2
\ (-1 + cosh(r) sinhim

All 64th roots of (sinh(m/2) coth(m))/(cosh(m) - 1):

T
| 5111h[1}cnth[m
PD .54| 2

\'  coshim-1

=0.97649 (real principal root)

| E ]
| smh[ ~ | cothm)
P-:I my3z .54| 2

—= 2007178 +0.09571
\  coshim-1 ’ !
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- sinh{f}cnth[;r}
JiWiBeal 127 957724+0.19050

coshim -1

sinh{ ol } coth(m)
fn:S imy32 g 2

=0.03444 + 0.28346
cosh(m -1

- sinh[f}cnth{;r}
SPWEey 3T 0.00216+0.37368

coshim) -1

Alternative representations:

% cnrh[n}{sin{’l}sinh{’l}} CDth[EPT}[SiH{zz—”}Sinh[z?n” "

ccsh[ }+cns{2" ’ E[t:nsh{%hcns[%”

2

cos(0) (—e™ i '|-[1+ T } CDS{—g}[—t‘_ﬂ +¢="}[1+ 24n}
- =1+ e =14¢

2 {El (e™" +¢=”}+£ [l.“_“T +¢=”’}} 4[21 [0_2" +¢=2”]-+ El [f'zf” +¢=2j”}}

Jcnth[n}{sm{ }smh{;i cnth[Eff}[Sin{z?n}Sinh[z?n” »
ccsh[ }+cns{ } E[t:c:sh{%hms[%”

1, - 1 im 1y 3p, 2oy, Ly =Bir, Zin
= e +f‘}+2[f +e'™) 2{2[1“ +e )+ (e +e }}

54 ) {cos[D}cas{ - —}[ -1+2p“ ” :cos[—g}cns[g —i n}[l + _1+2p4n }

% cothim) (sin(? ) sinh( ) 3 coth(2m (sin(27 ) sinh(27 ) i
cnsh{ }+ccs{22" {cash{—}+cas[ ”

[[_f—mz .IT.E}[ o2 +fI:J.IT:I,12'|I{1+

14T }
+

1. -m
22 z}{cash[—z m+ (e +e }}

" +&) (T +¢=”}[1 - 2“}
=14& A[llflﬁ-q-}
42 !}{CDSh[—E!}T}+§ [4“_2” +f2”}}

Series representations:

6% coth(m) (sin(Z)sinh(Z))  coth(2 ) (sin(22 ) sinh(22)) i

cosh[ }+cas{22" i E[t_"ash{z—"hcas[%”

]12.5:

2k
[1+Ezk 1 }Eki' {1+2k)! _
- for g

)
ik ZH. [2k)
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%mmqu}mww coth(2.n (sin( %7 )sinh(%7))

cosh{ }+cas{ } : 2{c05h{4 }+cas{—”

. {_L]—s n—25 s}
=t i)

y 3
) &k =—oa =g =0 T -'cz
31128
&4

2 k
Ek='3' {2 k!

7
6% cc:th{;r]-{sm{ }smh{ ” CDth{?fr]'{ { }smh{ ” .

CDSh{ }+CCIS{ 3 . {CL':IS { CDS{—

5 25

[s

(12 £ “]E Resg { -
19 =] == F{E 5]

= Th I :
G4 2k
S
“he= (2 oy f
org

7

coth(m) {sm{ } smh{g ” cothi(2 m) {sin{z—” } sinh{z?" }}
3 cnsh{ }+ccs{ } N {cnsh{—}+cns{ ” -
2k &
{l+2§'*1q }E*=':' {142k) o
_ - BT or ¢
8 _1+vn z;‘:n Ress—_; voa 5o

)

CDT.'h{ﬂ']'{SlIl{ }smh{ ” CDth{EN}{SiH{‘Z—”}Sinh{z?HH B

il
2

cosh{ }+cas{ ) ’ E{CDSh{‘;_H}"'COS{%”

T

(2)1-2k2
S | o S
E";:1 == E""2=':' 11+2kg )l Fn+:rk‘17':l

LyE -2s g
S -1+Vr 37 Res,.; Ll o0

(5

%mmqu1mmy}cmﬂqu—hmﬂ%”=

cosh{ }+cas{ } . {cash{—}+cas{ ”

(-L)% 725 rys)
i{142 £, a2K) 290 s —m:ldg—
31128 bl
- _i]n]1+2k

T -_2—
Hlk=0 " 420
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J cot in() anb(2) _comnam an(Z)an(Z)

cosh{ }+cas{22" i [cash{—}+cas{—”

(-1 725 sy
B A
Tk )
T R 2
a1z | L 2 7k
L1 28 g
&4 14w EO:‘]:DEE5=—_,; {#
)
32
v 2

% carh[;r}{sm{ }smh{ ” cath[E;r}{sm{E"}smh{ ”

ccsh{ }+cas{22" ) [ccs { +cc:s{—”

-25
{1_'_2?\}2' .Ek'lvg- =|:|EE {_l.ﬁ‘—]rﬁ:l
——5
{ 1'|s —Esr,:s:,
_4—

3]

3128

&4 “1+¥m Z; =,:|RE5— ;

7

Integral representations:

6% ccth[rr}{sin{%}sinh{g” ccth[Efr}{Sin{z_”}sinh{z_”H i

cnsh{z?"}+ccs{:2—" i [cash{—}+cas{—”

6#-L1L1cnsh{%]~} secz{{il +1}fr tz}d'fz dty
VZ

J cc:rh[:r}{sm{ }smh{ ” : coth(2 ;r}{sm{zn}smh{
cosh{ }+cos{22" [cash 4—}+cas{—”

5
L3128 5{/ ?Tfl 2f 1 9
j j cosh sec ([5 +1i ]ntz]d’tz df; fory=0
J cath[fr}{sin{‘l}sinh{‘lu coth(2 ”}{Siﬂ{z—"}sinh{z_””
6

cnsh{ }+ccs{2" ’ [cash{—}+cas{ ”

- t 1
64 — 6{/ j j cash }Tl SECE[(E +1]}Tt2]d’tzd’i’1
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‘ cothim) [sin[g} sinh[% ” coth(2 m) [5111[2?” } sinh[z?" }}

cnsh[z?”} + ccs[zz—" ’ 2 [cash[d'E—” } + cas[% ”

" 57
; 106 s)s
; [J.:_wﬂr "—dS]J?T esch? () di
—i ca+y 3,2 LI
54 5

2

j_jl sinhim £} 4t

6 128
P

‘ cothim) [sin[%} sinh[g ” coth(2 m) [5111[2?" } sinh[z?" ”

cnsh[%"hccs[é—"} i E[t:c:sh[‘%hcas[%”

2 i
i o= /(16 s)4s
| oAty g T 2
128 T i oty $3/2 T
Vo & ' 2
“‘. ‘1+in5'"h'mdr
2
364 .
27

‘ cath(m) [sin[g} sinh[% ” coth(2 m) [5111[2?" } sinh[z?" ”

cosh[‘z—"} - |::|::ns[22—’T ’ 2 [th[? } % CGS[% ”

2 i
; = {16 s)4s
| oty £ T (i 2
o [J—hmr 312 dj]«l‘imh EAE
= e
aal ; = {4 5)+s
| Z'VIT‘H. -.I.\}.?l+]' !"—dj
\1 _,I—d o+ _‘J.?
ton u
)
And:

((((([(((sin(Pi/2) sinh(Pi/2))))/(((cosh(2*Pi/2)+cos(2*Pi/2))))] * coth(Pi)/1 +
[(((sin(2*Pi/2) sinh(2*Pi/2))))/(((cosh(4*Pi/2)+cos(4*Pi/2))))] *
coth(2Pi)/2))))))*1/128

Input:
IEJ sin[i}sinh{g} CUT.'h[fI’]'+ sin[E ;T}.sinh[E g} [E cnth[E:ﬂJ
\cosh(z: ) rcosf2:7) 1 cosh(4x)+cosfaF) 12

Exact result:

sinh[E } coth(m)
128 2

V  coshim-1
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Decimal approximation:
0.988172949125626554051191978997501283857357848864886891665. ..

0.9881729491256265..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e
JE =1- e‘z”ﬁ =~ (0.9991104684
-p+1 1+—_w§
1+3e’45° -1 R
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:

|I coth(m) sinh[ﬂ}

128 = jgatranscendental number
N -1+coshm

Alternate forms:

|
; coth(m)
P.-T_125|5 128'

£ -1

\
|| coshir)
128

\ cush[%}— cosh[g]

|I coshim) sinh[ JH

L
128| 3
\ (=1 + coshim) sinhim

All 128th roots of (sinh(st/2) coth(m))/(cosh(m) - 1):
|I sinh[g}cath[n}

O128) 20 988173 (real. principal root)
N\  coshim-1 real, principal 1
i |I sinh[f}cnth[m
P’.J:r}.-l54 128 20 0.986983+0.048487;
V'  coshim-1
G |I sinh[ﬂ}cnth[m
Jmi321ag 20 0983415+ 0.09686 i
\'  coshim-1
{0 |I sinh(Z ) coth(r)
PRimedazs 12T 0 g77477.40.14500 i
V' coshm-1
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- sinh{f}cath[;r}
gimilbuzg 27 096919+0.19278

cosh(m) -1

Alternative representations:

12% cuth[;r}{sin[%}sinh[g” cnth[En}{sin{z?"}sinh{z?"” _

cnsh[‘?z_"}+ccs{2—"} . 2[cnsh{‘%}+cns{%”

J e e e D i =]
128 +

2{51 (e +f"}+ 5 [e" +e ]-} 4{§ [f"?" +¢=2"}+ El [f_zj" +¢=2j"}}

12% cnth[;r}{sm[ }smh[ ” cnth[E;r}{sm{—}smh{z?”

cnsh[ }+cns{—} . [ccsh[—}+ccs{ ”

J{[ ) (1s ) rcosE)eofz in)1+ )

1. —n T 1l —inm im 1y -3n 2m 1y -2inm 2im
ST )+ (7T 1) 2{2[;3 +e ")+ (e +e }}

%cnth[rr}[sm{ }smh{%” cnth[Zn}{sin{z?"}sinh{z?"”
12 -

cnsh{?}+cns{ } # 2{c05h{2—"}+c05{%”

[[_f—m'z +c""‘2}[ e limi2 +‘,-:I'JTI'."2}{1 ¥ 2_?”}

=14&<

1. - T
2 [21}{cnsh[—: M+ (e +e }}

[—f'"+f"}{—f'”+f”}{l+ 2411}
=1~ 1/128)
42 1}{C05h[—21}r}+§ [f_‘?" +¢=2”}}

Series representations:

12% ccth[rr}{sm[ }smh[ ” cnth[?!n}{sm{—}smh{z?”

cnsh[?hcos{%} . [cnsh[—}+cus{ ”

{2 |12k
2k
{1+22k1q }E"‘-U {1+2k)!

12
-1+ Z
k=0 {2.!;]!
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12% cc:th[rr}{sm{ }smh{% CUth[EET}{ {?‘T}smh{%”
cnsh{?}+cos{?’r} E{CDsh{ }+cns{ ”

= {_L]—s n—zs ris)
i)

Ef =—m Ef =0
}TE,I'ESIS : 1 2 n+:rk%

28
nlk

_]_+TM
k=0 (3 gyt

lﬁﬁ

12% cuth[;r}{sm{ ]51nh{;—'}}+c0th[2n}{ {?"}sinh{z?"” _
cnsh{?}+ccs{ } 2{:95h{%}+ms{%”
|

_1ly-s _-25s I
(142 28, 02 %) S Rems = —

a_
3/256 | _ r{z )
ok
14y I
&ke=0 (3 ko

V2

12% ccth[n]-{sm{ ]smh{g” Cﬂth[zﬂ}{sm{—}smh{z?”

cnsh{ }+cns{ } } {cnsh{—}+cns{ ”

el

2k )
{1 +2%09 }Ekmﬂ I{r1+zﬂ-'c1!
i - forg

ly-s 2%
(- m4 S Iis)
f z A 1 VR
12 ~14+¥ C:o R_E55= i

13%)

12% ccrh[rr}{sm{ ]smh{g” cnth[zfr}{sm{—}ﬂnh{z?”

cosh{ }+cos{ } : {cnsh{—}+cos{ ”

z_ ]-1 -2kg

o
E-kl == Ekzi' {1+2k21 fmemkd)

llls =05
s}
128 i ZN RESS_ ‘;}—

1)

12% cath[;r}{sm{ }smh{’zi cnth[En}{sm{—}smh{z?”
cosh{ }+cns{?’r} {cash{—}+cns{ ”

L= g2
:‘{1+2 E?:l qz k:IE:?ﬂ:l:IEE5=—_,: {_lﬁw
731256 F{E_S:I
- _i:ln]1+2k

: T'X' _2—
Mike0 T a2k
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12% cnth[n}{sin{’l}sinh{’i” cnth[En}{sin{z—"}sinh{z—"” _

cosh[ }+cns{zz} } {cnsh{—}+cus{4"”

{—L]_ n 25 ris)
s=—k3 E]
1;'\')0 T\Xl r{;_s:l
3/256 =T m47
_ly-s 25
128 14T 1%, Resee; {M
2 F{E_s:l
V2
%cnth[rr}{sm{ }smh{ }} cnth[En}{sm{ }smh{ ”
12 =
2 4
cash[?}+ccs{ y } {cas {? +ccs{—
25T
{1_'_22-.}{' zk'lvg' =|:|EE {_l.ﬁ‘g—m
31256 _ r{ -s)
#—1—]_5 7725 sy
128 =L+ PRy
J ) L—{E_s]
B4 i
V2

Integral representations:

12% ccth[n]-{sm{ }smh{ ” cnth[En]-{sm{—}smh{z?”

cnsh[ }+cns{ 5 } {cnsh{—}+ccs{ ”
12{/—J'01J'01c05h{"—2]~}sec {{51 +1};rt2}d’t2 di;
128
% cnth[;r}{sm{ }smh{ ” coth(2 ;r}{sm{—}smh{z?
cnsh[ }+cns{—} {ccsh L +cns{ }

(5
31256 12&/ fo aff 1
j j cosh sec ((5 +1i J}sz]dfgdfl for
% ccth[n}{sin{’l}sinh{”} coth(2 n}{sin{z—"}sinh{z—"”
12 i

cnsh[ }+cns{ } l {cnsh{—}+ccs{4"”

[ t 1
128 — 12\/ J J cosh ?rl sec ([2 +1]}rtz]d’tzdt1
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124 cothim) (sin{’l) sinh{’i }) cothi2 m) (sin{‘Z—"] sinh{z?" n _

cosh{ )+c05(2;) i 2(c05h(42—")+c05{%))

\l [J"_T;T}_‘mds [ esch?ide
3
'B sinhir £)dl o
31128 25%? fory =0
cothim) {sin{g ] sinh{g ]] coth(2 m) {sin{z?" ] sinh{z?" n
% cnsh{i—"]+cns{22—”) } 2{cnsh{2—")+cns{%]] -
pipais “"2“{{:% d'a] [y esch2qe)de
25&; 5 2
e ~1+ [T sinhie)de
2 tory =0
03/128

124 cothim) (sin{’l) sinh{’i }) cothi2 m (sin{‘i—"] sinh{z?" ” _

cosh{ ]+cos{2”) ) 2(::0511(42—"]"":”5{%”

16 5)
[ﬁﬁﬂyfﬁ—’“ﬁ 17, bt
G .
4 544+
12 zr“ﬁﬂj:f}len ‘:'_5 5#:!.‘5
5
= forv =10
V2
We have that:
Page 294

VA .
For: a=m; B=E,Weobtam:

Pi/2+((Pi"2)/2)/(Pi(Pir2-+(Pi/2)2)2))+Pi/2
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Result:
8

25 51°

Decimal approximation:
3.151913144608417075001658440139843264546949666942298805530...

3.15191314.... partial result
Property:
8

+T

+misatranscendental number
3
257

Alternate form:
8 + 25 r*

25 »°

Alternative representations:

T n £ _ni (2 E(0))?
e + - = +
2 (nfw?+ [3}2}2}2 2 2 (2 E(0)(E(0)* +(2 E(0)* )
x n? £ o (2 K(0y®
=ik +- = +
2" (afe +(ZfP)2 2 2 (2K(0) (K07 +(2 K0)?))
T n ™ i cos H(-1)
5 + 22 - "':;" =cos (-1)+ B : B 2 B o2
[;r[;rz +[E} |')2 E[t:c:s [—1}[[5 cos (-1 +cosTH(-1*) )
Series representations:
o 1=1F E:
T n s [Ekﬂ:' E]
-+ — + - = :
2 5 F)2 2 zo0(yy, SAY
k 4
T e +E_8+25[Ef=ﬂ[_:11} [1+}Ek+1+ik+3+:k}]
o2 o e . V3
: [”[”2+[§}}}2 “ 25[24:;:1[_ik[1+12k+1+ik+3+:k”
w  H-1F 11057172k (542K g 5agl42 k¥
2 8"'25[2#::0_ T ]
=il + - =
2 2 +(*PFl2 2 2 4(-1f 1105712k 5142k 4 , 230142k} ¥
(= + () 25[22;3- e ]
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Integral representations:
o ; 4
.3 1+50 (f° — dt]

2 (n(a? (22 2 25(f> L at}’

. i I_1+5|:J[J;”Ei"T‘f-‘.;:t}“

2w+ (5FP)2 2 as(frRarf
"1 1

: 2 g 1+5|::|[jD aes .;:t]d

PR (g
V12

3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi)))))

Input interpretation:
cnsh[E T [;r . ’1” - ccs[E T [;r S ”
3.151913144608417075 - =

[cash[E frfr}—cc:s[E;r ;” [ccsh[En %}—CDS[E fl'?ﬂ'}

coshix is the hyperbelic cosine function

Result:
1.686722419379558613... x 107%

1.686722419379...*10°° final result

Alternative representations:

3.1519131446084170750000 [cnsh[E T [n 3 ;-}} - cas[g T [;T - E )l

[cash[z ) - ccs[% ” [cush[% j ~ cos(2 7 m))

3.1519131446084170750000 (-cosh(—i ) + cos(—i x°)
(—cosh{-2 in?) + cos(—in?)) (-cosh{-in?} + cos(-2 i n%))

3.1519131446084170750000 [cash[z T [n ] ;}} - cas[z T [n - % )

[cash[? ) - cas[% ” [ccsh[% j —cos(2 fr}ﬂ-}

3.1519131446084170750000 (—cosh(i n* | + cos|—i x° )|
(—cosh(2 i 7%} + cos(—i )} (-cosh(i n*) + cos(-2 i n*)}
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3.1519131446084170750000 (cosh(2 r (r - 1)- cos(2 (- )

[msh[E T — ms{ 4 ; = ” [cnsh[% } —cos(2 ;rn'}}

3.1519131446084170750000 (—cosh(—i n”) + cos(i =)
(—cosh(-2: ;rz} +cos|i ;rz}} (—cosh(-: ;rz} +cos(2s ;12}}

Series representations:
3.1519131446084170750000 [cash[E T [n i ;}} 3 cas[z T [;r . g }))

[cash[E ) - cas{% ” [cush[% } - cos(2 ;rn}}
« (-3.1519131446084170750 + 3.1519131446084170750 (- 1)* | (x*** | |
= (2 k)! /

[Lm (1.0000000000000000000 - 1.0000000000000000000 [-4}*‘}[;12}“]

2k
= ((-1)* - 1.0000000000000000000000 4"}[;12}2"]

=0

= (2 k)N

3.1519131446084170750000 (cosh(2 r r - ;}} ~cos(2r(r - 5 J))

cosh(2 = m) — cos| 227 |} (cosh|{ 222 | - cosi2 7 m)
[ () - )

@ | 3.15191314460841707500 (- 1) (=% %

2 2 k) ’

k=0

3.15191314450341?0?5DDDD1{_‘;” ﬂz}““ f
(1+2ky /

1+2k
= [ 1.0000000000000000000000 (-4 (2% i[-7 +x°)

Z 2
= +
N (2 k! i1+2k0

i 142k
i 1.0000000000000000000000 (- 1) (2 3¢ (-7 +2x°)
- +
= 2 k! (1+2k)!
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3.1519131446084170750000 [cush[En[ b -}}- cas[z;r[ - E}}}

[cnsh[E - cos{z’r”” [cnsh[ == }— cns[Emr}}

[3.15191314—45()841?()?5()()

[l.DDDDDDDDDDDDDDDDDDDDD Iy [;rz} +2.000000000000000000000

i (— 1]' [}'I'2 J
> I (=*) - 1.000000000000000000000 Z —ai |
) v

L)
[[1.DDDDDDDDDDDDDDDDDDDDD I.;.[;rz} +2.000000000000000000000 Zfzk[;rz} -

k=1
(-4 (n2)? }

1. GGGGGDDDDDDDDDDDDDDDDL R

[l.DDDDDDDDDDDDDDDDDDDDD In(2 ;rz} +2.00000000000000000000

L 1) (F*
L I, (2 7%} - 1.000000000000000000000 Z —
- (2 k)!

Integral representations:

3.1519131446084170750000 [cash[E T [n 3 ’1}} - cas[z T [;r < )l

[CDSh[EIr}T}—CDS{znn”[CDSh[EHHP cns[E;rn}}
[3.1519131446!3841?()?5()()()()j (sinh{x® ) + sinfx’ t__dt]f,-"f
a

"1
[nz [j (2.0000000000000000000000 sinh(2 x° t) + sin{x’ t}}d’t]
i}

"1
J (sinh(x* t} + 2.0000000000000000000000 sin(2 t}}d’t]
0

3.1519131446084170750000 (cosh(2  (x - ’1}} —cos(2 (r - ; )

cosh(2 w ) — cos| 222 || (cosh( 222 ) - cos(2 )
[ (%57) )

o2
[3.1519131445D841?D?5GDO [I.DDDDDDDDDDDDDDDDDDDDD J“TT sinhit)dt +
2

1.000000000000000000000 ﬁ" sin[t}d’t]];
2

2 (1-4m sin["—'“zn”z*{_““]

w2 =
j. sinhit) + il dt
‘Ei i—-2r
.
508 (1-2m sin["—_‘?“]_:“_‘?“]
' i o
[. sinh(t) + dt
JAT P-4

2

52



3.1519131446084170750000 (cosh(2x (w - 2)) - cos(2x (- 2 ))

cosh(2 = 1) - cos| 222 || (cosh (222 | - cosi2 7 m)|
5 ) 5 F

2
[11519131445D84l?0?500:[LDDDDDDDDDDDDDDDDDDDDD:nz ! sin(t) dt +

(SN

4

i 4 s

0.500000000000000000000xy/x [ —— as||/

w—f pa+y Y 5 !

i
[[I.DDDDDDDDDDDDDDDDDDDDD i L sin(t) dt +
2
2 7t (4 sies
— (is+y e !

0.500000000000000000000 4/ x R

—i oa+y v 5

1=

[l.DDDDDDDDDDDDDDDDDDDDD i r sin(t) d +

(o]

'|'4 45
0.500000000000000000000 +/ x ('“”” _ 45]] For
ety W g

(((((3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi))))))))))" 1/4096

Input interpretation:

h(2 =t 2 _ Ty
4008 3.151913144608417075 i il ik il

[cash[E ) — cas[E T é” [cash[E T % } - cos(2 ;r;r}}
cosh(x) is the hyperbolic cosine function

Result:
0.00563002002080046704012...

0.995639929.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- C_ZHJE = (0.9991104684
1+3 (p5‘{/5_3—1 1o
e—47r~/§
1+
1+...
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and to the dilaton value 0.989117352243 = ¢

64°2+76+18+9/(((((3.151913144608417075* (((cosh(2Pi(Pi-Pi/2)))-cos(2Pi(Pi-
Pi/2))))/(((cosh(2Pi*Pi)-cos(2Pi*Pi/2)))(((cosh(2Pi*Pi/2)-cos(2Pi*Pi))))))))) 1/2

Input interpretation:
64° + 76 + 18 +

i T i I 1
cosh{2 m 7 =3 Ji—cos|2 ;- )

’ 3.151913144608417075

(coshiZ m m)-cos|2 7 g' Jlleoshiz = Ty com2 mm))

5
cosh(x) is the hyperbolic cosine function

Result:
73488.00000368573772...

73488.0000036...

Alternative representations:

64% + 76 + 18 + i =

’ 3.15191314460841 70750000 {cosh(2 7 (7-T ) |-cosi2 7 (-7 ))

coshi2 7 mi-co E’T”] cosh E’T’Tll—c:-:@-:zrr:r_fl
\ 7 | 2. )

94 + 647 + :

3.1519131446084170 750000 | ~cosh(—i 12 j+cos(—i 72

‘.q |-cosh|-2 i P J+oos i n2 1| —cosh|—i 2 oo -2 i n2 I

64% + 76 + 18 + i =

’ 3.15191314460841 70750000 {cosh(2 7 (7-T ) |-cosi2 7 (-7 ))

coshi2 7 mi-co E’T”] cosh E’T’Tll—c:-:@-:zrr:r_fl
\ 7 | 2. )

94 + 647 + 2

3.151913 1446084170 750000 -coshli 72 j+cos|-i 72 )

‘.q |-coshi2im 2 J+oos|—i 2 |1 —coshii o 2 J+cos -2 § w2 ]

9
647 + 76 + 18 + -
( 3.1519131446084170750000 {cosh(2 7 (7= ) |-cos(2 1 (7T )]

cashi2 7 mj-co E’T”] cash E’T’T]—cnaiznnﬂ
\ 3 2 ;

9

94 + 64° +

3.151913 1446084170 750000 -cash| i 72 j+cosli 12 )

‘._4 |-zosh|-2 1§ e J+eos] i nd J1{—cosh - nl J+eos2 i e ]
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Series representations:

642 + 76 + 18 + i iz

3.151913 1446084170 750000 {cosh(2 7 (x —%]]—cnslz win —;—m

I:cnshqz m n;l—cnsﬂ = ; C ]]I:cc\shll 2 ; T ]—cc\s{Z T :r]]
1
(112 25 1K) (n2 )2

Zk:ﬂ 2k

{ 1+(-1)f }[}12

4190.000000000000000000 |1.0000000000000000000000 Z 2k)!

0.0012098774039385256420704

[-1H-1f)(r2 2
k=0 [2k)
&5 {—1+~:—4:Ik:|l:_n2:|2k i {q—l;uk_:tk].:nz:ﬁk
k=0 (2k)! k=0 {2k)!

i i (PR 4 (PR YR fPPR2 42 (P)RRe
ST (2kq)! 2k, (2 ko) (2 ko)
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64% + 76 + 18 + i >

3.151913 14460 84170 750000 {cosh|2 7 (7 -’zl]]-cns'lz mim -;— ]

coshi{2 mmi-co 27 cosh 2as —cos{2 mm)
2 2

4190.000000000000000000 1.0000000000000000000000

o (1+(=D") (2
+0.0012098774039385256420704

2ky!
k=0 Al
o [1Henl )2 2k
he=ll (2k)
N (o T o [ SN (S VS T o
\ Zko - (2k) =0 [2k)

)

ky =0 k=0

[_1}141‘:1 [;I_Z}Zkl 22k1 [;I_Z}Zkl
@kt @k

A el | | 7] ) S [
[[Ekz}! ) (22! J f[.. 2k)! ]

9
64° + 76 + 18 + — 4190 +

3.151912 14460 84170750000 (cosh(2 7 (1 —;—:I:I—cuslz i -;—3]]

{cn:rshniz m JTJ—«:I:\S.{ % ]]Ilcoshll 2 ; i ]—cnaiz T n:l:l
G.0693863225024224402750

3 a -1 (r2 2%
ol b2 20 bl s aw
(-1f (22K , Sty
bf2n?p2 30 hf2a?)l ) o ch.f.n2 b2 ) B T o
Integral representations:
9

64° + 76 + 18 + -
3.151913 14450 84170 750000 {cosh|2 7 | -’El]]-c.:-s;z mim -;—m

{cc\sh-:E T n)—cc\s‘ H g I ]]I:cnshll Z ; it ]—cns{E T :rjl:|
[4190.Dmmmmmmumm
"1
[1.0000000000000000000000 ;rz j (sinh(x” t) + sin(x® t))dt +x*

il

"1 1

j j (2sinh(2° 1) +sinfa t2)) (sinh(s? &) + 25in(2 2 o)) dtz it ) /
0 0

(+ Jﬂ (sinh{x® t) + sinfx® t)
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64° + 76 + 18 + i pi2

3.1510131446084170750000 {cosh2 r {77 )}-cos(2  {r-7 )}

{-:Da]:l.{E by JT:I—c:u:-z{ 2 ; ”]] {cu:uah{ 2 ; ”j—cnqz T .IT:I]

4190.000000000000000000

5 1-2x) sin(i—l-hr'!l.:rzﬂ—znt]
1.0000000000000000000000 f" sinht) + b L dt +
f— i-2r
1 141 ) 1 . rl
m L L [{E—EN}Slnh[i.’T{l"—{l"—E.’T}t1}]+{1—4.’T}SJ.I1[E Fi

1
(l+i-1+4m tﬂ]} [{:‘—4::} sinh{é mi—(i-4m tz}]+

1
1-2m sin[5 Y +2;r]|t2}]]d'tg It /

(1-2m) Sin{g-lmnz Ty :]
i=2m

.|T2 .
ﬁ_" sinhit) + dt
2

i-2m

642 + 76 + 18 + i iz

3.1519131446084170750000 {cosh{2 7 (n-7 )|-cos(2 n {r- 7))

{coah{E T nh—coz{ 2 ; "]] {coah{ 2 ; "]—cua[z T :rh]

4190 +5.!]593853225!]242244!]2?5!]/

1 1
[‘/[[1 + Ll[:rg sinh{:r2 £} + 5 mi-1+2m sin[i r+mi-1+2m t}Ddt]/

11 1
[[1 +f Ezr[-’-t}r sinh{E.’r"E t)+(-1 +2:r}sin[5 m+mi-1 +2;r}t}]]dt]
0

L s 2 1. e
[1 +f {:r sinh(r t}+§;r{—1 +4:r}sm[5 (w+mi(-1 +4:r}t}]]dt]]]
o

sinbixy s the byperbolic sine function
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T .
For: a=m; B=E,we0btam:

Pi/4+Pi/4*(((cosh(Pi(Pi-Pi/2))-cos(Pi(Pi-Pi/2)))))/(((((cosh(Pi*Pi)+cos(Pi*Pi/2)))(((
cosh(Pi*Pi/2)+cos(Pi*Pi)))))

Input: N

ccsh[;r [;r = g” - CDS[II’ [}r - é”

[CDSh[ﬂ'}T}+CDS[}T g”[cnsh[ g}+ccs[rr;r}}

+

A
Iy

coshix) is the hyperbolic cosine function

Decimal approximation:
0.785480215684966279740922468565947904069734740341881411023...

0.785480215...

Alternate forms:
cnsh[”—z}— cns[?}
[CDS[;‘I’Z +cnsh[ }[cas[ + CDSh[}rz}}

1
-

4

1+

r-J

Fi CDS[

4[cus[n2}+ cash[”—j [ [ + cush[f”

T COos [
Il

N

4[cns[rr2}+ cush[

e ) o ot com{ )
/

cash[%z] cosh(x®) + cns[}g ] cnsh[%z ] + cos(r”) cash[;rz}]]f,.'
e o o)

Alternative representations:
coshifs - ) cose s - )
((coshir m + cos( 2 ) [ccsh[— )+ CDS[frfr}”-’-l-
(~cosh{~127) + cos(-'T")

DS[— j + ccsh[n’?]}

-+

B

Fi
s

e, 4[{cush[ in?) +cns[ ‘; ”[cash[ in? }+ cos|- urz]”
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{cnsh{;r {;r i ” - cas{ {;-r - ’—rmn

[[cash[}r T+ cns{ — ” [cnsh{ } + COS(T ;r}}} 4
& [ ccsh[—}+ccs{——”

frsts &

4 4{{cash{zfr2}+cos[——”{cnsh{‘” }+cos urz}”

{cnsh{;r {:r -I ” - ::l::s{ {;r - I—'mn

[[cash[n T+ ccs{ = ” [cosh{ } + Ccos(r ;r}}} 4

{ cnsh[—T}+ cns{ 5 ”

4{{cnsh{—z )+ cns{% ”{cnsh{— ”TTE} + cosfin® }”

+

N

o

£1n

-+

bl

Series representations:

{cash{n {;r -2 ” ~ cas{ {}T - Iimfr

g ! [[cash[mr}+cns{—” [cnsh{ }+cas[mr}”4
o[rp, T Eklﬂzkzﬂ[{;fﬂ. b ][’: T ]]
4[2&:04 ‘1:‘;:’”” ]Zk:u{ L 25::] =
i {cash{n{n -z ” - cos{ {;r - Ilmfr
T
4

coshir 7 + cos| ™ || [cosh| 22 | + cos(r ) 4
5 l )
T T {— }“H

| i z mi |
e 2k (1+2ky

a5 1}_1_'_‘;:1 [_Jl i _}1+2k1
2 2
Z Z [{Eklr (1+2ky) ]

kl—ﬂk =0

[2—2k2 rtka [—1]'_1“;:2 [—g +rr2}1+2k2 ]]] /
l,-"'

+

k=0

0 ﬂ_4k [—1}_1"";: [—g + I;—E}h-zk i 2_2k }1'4';: [_l}—lq.k {_g +}T2}1+2k
4 + +
E;. (2 ky (1+2ky Z (2 k! (1+2ky
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. {cash{n [;r— g”—cas[;r{;r— g}}}n )

[[cash[;r )+ cns["z—” ” [cnsh{% } + COS(m ;r}”4 N

i g2i142k
_ i [_1}1+k E—Zkﬂ_-q-k +I{—? +?} .
(2 k! (1+2kp

k=0
. 2,142k
ki 4k L v nd .
o o [[_1}1}1_ 1 1[ 3 + 2}

2‘ Z 2k N (1+2kq)

k1=|:|k2=|:l

[[—l}kz 2—2k2 ﬂ_4k2 ![_"EJT +}'r2}1+2k2 ]]] III
l.."l

{Ekz}' = [1+2k2}'

i{_l}kﬂu iz ) i{_l}kz_zknﬁ i )
4 - +
o (2 k) (1+2k) - (2 k) (1+2ky

Integral representations:
{cash{n [;r - g ” - cc:s[n {;r - ;—m T

T
pr + —
4 om mm
[[cash[;r T+ cns[ 2 }} [cash{ 5 }+c4cs[mr}”4 ) )
) (5a%) -] f
" e ."':45:""5[]_4.‘“51 :Il.lilﬁsjl] y T I.-:1I55:l+5[1+fl:5n 1.-:165:1]
j:mw jNﬂH’
L = 5
—ieady Vs i saty i
!f—n4.."11l55;l+5 _1+fn4l."li35i'
"I sa+y I,-'
ds +4}TJ - ds /
i oo 4y 2vVr Vs
4 a4y
. o 14 sHs [1+¢=':5” ,|..111I553]
i ca+y
4 J ds
=i pa+y \."'5_
4 447
. o .”165:""5[]_4.{.':5” :|IH1|55:']
i cady
j ds || for U
= sa4y \."?
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[cnsh[;r [;r -z ” ~ cns[ {;r - Em;r

[[cush[n T+ cus[— ” [cush[ } +cosir }T}”‘q'

[[ 4

+

N

n .'-:1653+s j-l+ds -12-4s F[s}]
5 i

j i a4y L&
T
=i caty 2'«'"?\.'"? r[i—s}
i sty .f"4-"l':165:|+5 45 s [(s)
J + ds
S| W r(2-s)
j‘:’w+y fnql,-'HsHs 16° 745 [(s) " /
+ 5
detr| AF (2 -s) /
" sty f”4-'ll':165:'+5 4* Ir_4S INE]]
4 J - ds
uisp| ofy (2 -s)
0 2
ooty | &” [t EHs 16° 7= I'(s) |
j + ds || for 0
=i oy V5 F[El - 5} &

[cash[;r [}r - ” - cas[ {;r - I—'mn

[[cnsh[n T+ ccs[— ” [cnsh[ } + Cos(T ;r}”4

+

£

J'r4.ln:165:l+s JT4."14 545

T .ln:165:1+s .
i co+y i co+y & iw+y & !
m{-2iy J ds - J ds J ds +
=i pa+y =i oty V'.g =i pa+y 2 5
ol

-’-l-frjJT 2 sinitydt + 21 \({;

2

2
Jﬂ 2 sin(b)dt +

2

g a4 (16545
ity @

j ds
=i pa+y v 5

a4 (4 sies 7

Pwty e ! e
Ezﬁ[j d’s]]ﬂ sinit)ydt +

=i pa+y \‘I'T 5
!

1 1 1 1
JJcus[—[—lwr};rtlJcos(—[1—2;r}:rt2Jdtgdt1] /

/

:r4.l-:4 545

ooty £
i d’5+2\'{_1 sin(tydt
Lo

=i pa+y

ST .ln:165:l+5 -\J_
i ds +2 J sin(tydt
Lo

=i sa4y

4

fo

(((((P1/4+P1/4*(((cosh(Pi(P1-P1/2))-cos(Pi(Pi-
P1/2)))))/(((((cosh(P1*P1)+cos(P1*Pi/2)))((( cosh(Pi*P1/2)+cos(P1*Pi))))))))))))"1/32

Input:

%

ccsh{;r {;r— g”- ccs{;r[ s ;-”

[cash[mrH cns{n é” {cnsh[n ; §}+CDS[}T}T}}

+

A
bl
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cosh(x) is the hyperbolic cosine function

Decimal approximation:
0.092482771405722580773982019430809428500128082069658068594 ...

0.9924827714.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- 6_2”ﬁ ~(0.9991104684
143 ¢5\/5_3—1 oS
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

| JTE
m [—CDE[T

2 2
’T? ]cnsh

T

. 2 -2
Hoos| - cos{r= |+zosh ’T ]+c05h[?

2
2 £ 7 \
cosh|r= j+cos ’TT ]-I-CDS!:.-T" IIL'DE]'II:.-TE )

7 3
\1: [v:n:us:::rE :lﬂnsh[”? ” [-:Ds[’TT ]-H:u:ush-::rE I]

Yz

[1 [ /3 .rrE.-'Z] 1 [ Jix2)/2 I:J':rE'L-'Z]]
Sle™ et s [T NS QT B
2 2

2

{4
%]
BlH

2 2

, P 3 jo 2y P L e
T i 1 == e 1 =1 =152 i m=)f2
['P_” ve'’ ”[_[‘“ T 4" }+_[f WINE 4 TN ]]

2 2

1 (3n2)/ 2y 2 ;rz 2 n
— [[[}T [f_"hq"-"z - f':hq"-"z - f_ﬂq-"z [3 +2 CDS[—]] - f’Tq-"z [3 +2 CDS[—]] -
167 2 2

)

4 cos[% ] (cos(r®) -1} +2&™ cos(n®)+2 f’TE cos[nz}]] /

/
[[2 cos(n”) + 2 cosh[’%z ]] [2 cus[ﬂg] +2 cash[n‘?]]]] ~(1y 32}]

All 32nd roots of /4 + (w (cosh(nw”2/2) - cos(m"2/2)))/(4 (cos(mt"2) +
cosh(n*2/2)) (cos(n”*2/2) + cosh(nt"2))):

fr[cuczsh["E }— CDS[H?E”

2

{“D '£+
33
| 4

\

= - =0.992483 (real, principal root)
4 [cns[;rz] - cnsh[’% ” [cns[% } - cc:sh[;rz]}
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[cosh{ } cns{ ”

+ =0.97341+0.19362
4{::(:5[;12} - cash[— ” {cus[— } - CDSh[ﬂ'z}}

{cnsh{ } cns{ ”

{cns[mzh cush{ ”[cus{ }+ cush[rrz}}

{inylé
€ 3

i

{imy'8
£ 3%

f-ﬁE:’nJ,-‘lG%f [CDSh{ } cas{ ”
4

I

TN

+ =0.82522 +0.5514 1
4{:::5[;12} - cash[ e ” {ccs[? } - cnsh[;rz}}

{cash[ } cns{ ”

[CDS[}TZ +ccsh{ ”[cas{ }+ccsh[n2}}

=0.70179+0.70179

-::JT:I4 J E
144

Alternative representations:

% {cnsh{ [;r——” cns{ {;r——”};r

%
%

cnsh[;r o+ cns " = ” {cnsh[— } + Ccos(m }1'}”4

P
J ™ cash{——}+cns{— —”
4

ccsh[ —ix?) +cns{ A ”{ccsh[ in? }+cns[ in?) ”

[cnsh{ [.:"I'——” ms{ {n——}”;r

cnsh[;r T+ ccs 2 ” {cnsh{ } +cosimr }1'}”4

P
J cnsh{—}+cns[——”

cnsh[z +ccs{——” [ccsh{” }+cas[ mz}”

[CDSh{ﬂ' [;r -I ” - cas{ {n - Ilmfr
[{cnsh[mr}+cns{—”{cosh[ }+c05[:r;r}”4
J ", { cnsh{——}+cus{ ”

4 4{[cnsh[—z )+ ccs{% ” [ccsh{— ”'T} + cos(s ;12}”

+

I

Series representations:
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{cnsh{;r {;r -2 }} - cas{;r {}T - ’1”} T

+ =

[{cnsh{mr}+cns{—”{cosh{ }+cas[;r;r}”4
Loo 47 (1+ M)tk

1
%Eﬂ: Z (2 k)!

T

%

Z Z [{ 1 w2 grak gt ][ atk2 (k2 g-2k2 gtk ]] /
/

+: +
kq =0 ko=0 [zkl}! {Ekl}! [Ekz}! [Ekz}!

e x'.‘].'k 1 _45: a4k 4—k _15: 4k 4k
[LZ (1+-4))x ]Z (-1 +4%)n ]]“"‘[1;32}
=0 k=00

(2 k) (2 k!

% x {CDSh{}T{n—EH—CDs{ {;T_‘lm;r
7

coshirm) + cus{” ” {cash{ } + Ccos(m fl'}” 4

w [p-zk 4k (-1f {_-+_}1+2k
e 2z
V{_[[Z[ 2ky (1+2k) ]+

k=0

Yz

B 1}_1_,_;:1 {_E . _}1+2k1
2 2
E‘ Z [[Ekl}‘ (1+2k;)! ]

ky =0 kg =0

~1+ 7 1+2kq
9-2ky ;4ky . (-1 72 [—é +;r2} ,
(2 ko) (1+2ky)! /

14k f @ ﬁ 142k
i g +[_1} {_2+2}
|2k (1+2k)!

~14k T 142 k
o [E—Zkﬂ_:ﬂ: —-1) {_2 +;r2}

+
te (2 ky (1+2k

]]"[1;32}
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+ -

% x {cnsh{;r [}T—g”—CDS{}T{}T— é”};r
4

((coshor )+ cos{ 2 )) (cosh{ZZ ) + costr m) 4
1 o [_l}1+|5: 9-2k 4k !{_:‘_ " Jﬁ}lﬁz&
_3%{? Z + s 5
lﬁ k=0 (2 k)! (1+2ky

’ 2 k
W@ W [—l}kl }T‘H:]_ I{—% + "?}11-2 : [_1}5:2 E—Ekg ﬂﬂ-kz
+
(2kq)! (1+2k)! (2 k)

in 1+2 ko i 2142k
i(-3 +) / i (-1)F 2*E +‘{‘? gl
(1+2k;) / (2 k) (1+ 2k

k=0
]]"‘ (1/32)

im 1+2 k
] [[_l}k E_Zk}T4k 1{—? +}'|'2}

o e
et (2 k! (1+2ky

Integral representations:

% . {cnsh{;r[;r—g”—ccs{;r{;r—zmn _ 1o 43 i
[{cash{;r;r}+cns["z—””{ccsh{%hcns[rr;r}}}f-t i)

g Y ey 41

B o s [1 +fl:5n :Il.ln:lﬁs:I] 5 o JilBs)+s [1 +fl:5:r |(165)

i ooty i ooty
=i wa+y Vs =i a4y Vs

Y 4
T Ji1Bs)4s [—1+¢“” I.l-:Ss:I]

i ca4y ."I
4 Lk ds
§ Lw INE Vs ]f’

sl Y
P e [dshs [1 _'_fI:S:r ],--:165:!]
i ooy
J o 3
=i a4y v 5

oAy ayy
L [i1Bs)+s [1 _'_fl'lSJT ]I.'-:lﬁs;l]
ds

T

ds -

i ooy .
™(1/32) forq
L-w Vs |
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[CDSh[ﬂ' [II'— 5”— CUS{II’ [;r— émn

+ =

[{CUSh{ﬂ' T+ CDS[ = ” {cush{ } +cosir }T}”‘q-

I

|
\

1 3?\/; _4}1-1‘“” _!f:r .'-:1653+5 . jo-1445 -1/2-45 I(s) ..
195 P =)
i ooty f”4-'ll':165:'+5 45 i r[s}
j—mﬂ ' [— - s}
J‘Imﬂ f”4-'ll':45“5 16°5 7745 r[.S]'
+
=i o4y \.'q {— = 5}
i ca+y f”4-';':165:|+5 A5 s [is)
J + ds
i g ()
J‘Iwﬂr a”4-'ll':4ﬂ+5 16° 7= [is)
+
are|, oF i -s)
2

[cash[;r [;r— g”- cas{n [;r— %mn 1 3%{:

(costem oo ) s () conmnl) e~ 92

ds ]’“[1,-'32} for 0

+

I

Sq
m .l-:1I551+5 24 7 (165)4s iy m f{45)4s
I o4y & P4y @ ! i ooty @ !
—|-2i+ j d’s—J d’sj ds+
=i sa+y —i a4y v o5 =i sa+y Vs
4
1¢a+}-¢=” [i1Gs)+s
J ds
=i sty v 5
o a4 14 s)4s L0
ity & f
2y J ds Jn sinit)ydt +

—i pa+y \.'"5_ o
!

1 1 1 1
JJ cns[— [—1+;r}rrt1Jcns[5[1—2;r};rthd’t2d’t1JI,.

i f'r4.ln:4 5j4s o & .ln:1I551+5
J ds —2ivm J sin(t) 4t J ds —
—i a4y \,l"_ —i oa+y \."'5_
2 JE sm[t}dt]]
2

a2
Jn 2 sin(t)dt +
2

.'!
o=

4II'J£ 2 Sin[t}dt+21ﬁ

2

=

[ %)

] (1/32) tory =10

1+H((((((P1/4+P1/4*(((cosh(Pi(Pi-P1/2))-cos(Pi(Pi-
Pi/2)))))/(((cosh(Pi*Pi)+cos(Pi*Pi/2)))((( cosh(Pi*Pi/2)+cos(Pi*P1)))))))))))"2

Input:
L s CDSh[ﬂ'[}T— g”—cns[;r [;r—%” %

1+|-+-
4 4 [cash[}rfr}+cns[;r g”{cush{n- g}+CDS[ﬂ'}T}}
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cosh(x) is the hyperbolic cosine function

Decimal approximation:
1.616979169232501146826478654197142656926178946016268751694. ..

1.616979169....

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

Alternate forms:

-2 a2 n2
i[15+}rz}+ NZ[CDS[?}—CDSh[?” i
16 16 [cus[;rz]+ cush[%}}z [cus{z—g} + ccsh[nz}}z

n [cns[";}— cnsh[”? ”

p ROT

8 [CDS[N‘?} - cosh[”‘?—h ) [cos[% } - CDSh[}TZ}}
1 +G i [G [f—:rE:-'z . fn?a'z] s % {_f_,:‘.,,z:,.,.-z —J-"”E:'-“'E]J ”L'f
(4 (% [a_nz-"lz +¢=’TE-"I2] + % [E_’.”E + a”z ]]
[% [‘,—nﬂ + fﬂz] i % [f_“ﬂz:l"llz + i“ll‘l.nz:[iz]]]]z

2 2 }'I'2 2 J‘Tz 24
1+[II’2 [1_”‘311 +e" [3+2CDS[E]]+02’T [3+2CDS[E]]+EET /2 CDS[?TE}+

9 f':E’TE:'."IZ CDS[?TE]' -3 fl:gnz:l..,lz [CDS[}E] — CDS[ﬁ ]]]Z] III'I
. 2 s Db

2 2 ([ 2
[15 [1 AL P CUS[E] [1 re 42702 CDS[}T‘?}]E]

Alternative representations:

o coshfe (e~ ) -cosfrfe - 2))= ]Z )

4" [[CDSh[?I’?I’]' + ccs[”z—" ” [cnsh[% } +cos(r ;r}”4

1+[’T n[—cush[—%hcas[—%” ]Z

s

G [[cush[—z ) + ccs[—% ” [ccsh[— ”TTE} + cos(—i frz}”

) [z [coshr (=~ 2)) - cos{r (x - 7)) = Jz )

4" [[cnsh[nnh cns["z—”” [cnsh[%h cns[rr;ﬂ-”tl -

1+[}T n[—cnsh[%hcns[—%” ]1

s

4 [[cash[z )+ cus[—% ” [cnsh["’;} + cos(—i rrz}”
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“r jeothi s 3]} -eon (= 1) T_

P [{msh[mrhcus[—” [cnsh[ }+cus[;r;r}”4

[ (- mh[——}+ccs{—n ]Z
)

4 4((cosh(~i x*) + cos(*Z- }}{cnsh[ 1) + cos(i n?

Series representations:

145 (cosh(r(x~ 7)) - cos{aa ))= r_

4 5 [{cosh[;r;r}+cas[—” [cosh{ }+cas[;r;r}”4
N IR a Ea
i [JE (2 k) ¥
w 47k [1 +[_4}k}ﬂ_4k o 4% [[_ l}k +4k}ﬂ_4k
1o LZ 2k)! ]ZLZ 2k)! N
% & [1 4&} 4k =U4—k {[ l}k 4&} 4k
w 4 + (=) | o =1y +4% |
2
8 LZ (2 k) ]Z LZ (2 k) ]Z &
= k -‘-1-.’!C:|_=.:I 2 2.5:1 4k1 -4.5:2 1.‘:2 2 2k 4.’(2
1™ = m T -1y TERD g
2 55 5[5 |

T +
k1 =0ky=0kg=0 2ky)! (2kq)! (2 kz)! (2 k3)!

[2—25:3 .?T4k3 [_1}1#:3 2—25:3 ,:"|'4k3 J] ,l'
/

2kt (2 k3)!

Rl R Eatel Wl (S5 PR P
[15 [é (2 k) [él (2 k! ]

1{n [coshir (r~2)) - cosfr(x- 3)) = T‘

4" [{cush[nnhcus[—” [cnsh[ }+cas[;r;r}”4

T a —2k 4J~: 16° 43 r[.i} /
40 Z (2 k)! \',_ZRESS- 1 /
- G

o —Zk 4k 45}1__45 ris)

f[B 5 G T

— }'I'4k ke . 16% o5 I'(s)
Lé iy * V™ 2Rt ﬁ]]]z

2

1+
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1+[f . (cush{n(:r—g))—cns(:r(;r—;—m;r ]’ .
4 {(cush{s-r o+ cns(”E—" ]] (cnsh{""] + cosir :r}]] 4

2
T
l+|—+|m

(L1 92k 4k {-11—&)" (s

PR TR r(; -s) ]/

k=0
1k 92k 4k 3 e )
[4 N %+ T ERES_g:_j( 4) :T =
' = r(;-s)

w0 g 4k o S
Zf 1) «* +\‘!; ZRESE=—j{ 16) I'T “]]T
=0

= "z )

n'is the factorial function

rix) is the gamma function
Resfis a complex residus
==

Page 302

sqrt(142)*(((((sqrt((11+5%sqrt(2))/4)))-((((sqrt((7+5*sqrt(2))/4))))))))"24
Input:

(i35 v2) {552

Result:

e R

Decimal approximation:
4.2063313414753316252174540855706339431072025172919219... x 107*

4.2063313414... * 10



Alternate forms:
viaz [u“' 11+5v2 -V7+5v2 ]24
16777 216
J/(142(20064178 973593989 354 119025 601 +

14187517 011 168 852729 798 806 400 4/ 2 — 2520 \/[142
[392 859977 067 899 354 121 985 954 835 246 279 027 023 601 409

-+

631347344434 776940083 787862 200 150313637006 -

916146 q?]]]]
|',?_1 - — - — 24
\[ o [u’ 7+5v2 -V 11+5v2 ]Z
8 388 608
Minimal polynomial:
x® ~ 11396453657 001 385 953 139 606 541 368 x° +

3207593 437472821049 302 768 754 348 184 x™ -
229 798 091 539 775 946 359 107 026 300 144 352 x° + 406 586 896

sqrt(90) (((sqrt(5)-2)"4)) (sqrt(6)-sqrt(5))"4 ((((((sqrt(((3+sqrt(6))/4)))))-
((((sqrt(((sqrt(6)-3))/4))))))))))"24

Input:

F30 (15 -3 (V5 ) ([30-%) - G059

Result:

— 24

Jysevs . =

310 (V5 -2)' (V6 V5 ) [F——-2¢\3-V6

Decimal approximation:

0.00357921577730507229864923703881610138254467705255447778... -
0.00707725449138392906070823928879430801666534761562474954. .. &

Polar coordinates:
r = 0.00793086 (radius), @=~-63.1727°
0.00793086
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Alternate forms:

[ f Ey
3[161—?2\.’3}[241h’ﬁ—440\.“?}[\(3+~.,"|5 —iy3-v6 T

16777216
2187(329 -460iv2 ) (V5 -2)* 241V 10 -440V3)
4096
= . f — f = 24
EJE[US—EV[Jg—JE][43—45-H43+45]
8 388 608

sqrt(198) (((sqrt(2)-1)"12)) (4sqrt(2)-sqrt(33))*4 (((((((sqrt(((9+sqrt(33))/8)))))-
((((sqrt(((1+sqrt(33))/8))))))))))"24

Input:
f |

V198 (Vz -1)° [45_4%]“[\/ HEEE I

(V)]

Result:

322 (V2 -1) (412 - F][

Decimal approximation:
5.7021089610495144448980153678853736270841816487651930... x 1077

5.702108961... * 10"

B2 | =
-
B |
(%]
[F%]
|
Bl | =
-

Alternate forms:

4
3(19601 - 13860V 2 )(8449v 22 - 22880V 3 ) [\fz[gwss \12[1”*331]2

281474976 710656
34/ 22 [«j 2 - 1] [8449 1040 JE]

24
ot of _]-_'8 6 5x2+1 near x = 0439400

Il_ 5 g 2 T TR f R 4
34% VT -1)2 (4VZ —‘-."33]4[‘-:" 1+v33 -V 04+v33 ]z

34359738368
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Minimal polynomial:

x'® 12057557915 772 134092 386 196 727564 622 384 x'* +
2533592 302767616 739823926559 444298928 112 x'* -
10296208 352103 720215855121 114 781503 307781952 x'* +
9050372 678 682251 025552579 128 979586 235405505 120 x® -
403652552 235874 247 342 384 168 183 894 055 678 283 646 208 x° +
3894013 851 208455 355074515 128 856 354 188 146 662 452992 x* -
726524891 388950974 692631170026 093950526 110002 686976 x° +
2362226 417735475 456

We take the three results, and obtain:

(76+18)P1/(5.702108961049514444898 x 10"-17 * 1
/4.206331341475331625217454 x 10”14 *1/0.00793086)

Input interpretation:

(76 + 18)
i
5.702108961049514444898 1077 ! i !
4.206331341475331625217454 - 10 000793086
Result:
1727.69...
1727.69...

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

(5.702108961049514444898 x 1017 *1/4.206331341475331625217454 x 10"-14
*1/0.00793086)"1/128

Input interpretation:
[5.?02103951049514444393 197
1
4.206331341475331625217454 - 10°'*  0.00793086

]’“[1;‘ 128
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Result:
0.08620380. .

0.986293809.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™3
\/g =1- e‘z”‘/g =~ (0.9991104684
-p+1 1+—e_w§
1+ 45 -1 I+
e—4zJ§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

24%1/(5.702108961049514444898 x 10"-17 *1/4.206331341475331625217454 %
107-14 * 1/0.00793086)-(1/golden ratio)

Input interpretation:
1

4
5.702108961049514444898 1077 ! i !
4.206331341475331625217454 - 10 0.00723086

# iz the golden ratio

Result:
139.7924360772430828108811250289202010716867955221403936046. ..

139.792436.... result very near to the rest mass of the Pion meson 139.57

24%1/(5.702108961049514444898 x 10°-17 *1/4.206331341475331625217454 x
107-14 * 1/0.00793086)-(1/golden ratio)-5

Input interpretation:
1

4
5.702108961049514444898 1077 ! 1 !
4.206331341475331625217454 - 10 000723086

# iz the golden ratio
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Result:
134.7924360772430828108811259280202010716867955221403936046 ..

134.792436... result very near to the rest mass of the Pion meson 134.9766

sqrt(70) (((sqrt(5)-2)"8)) (sqrt(2)-1)"12 *sqrt(46) ((((((sqrt(((5+sqrt(2))/4)))))-
((((sqrt(((1+sqrt(2))/4)))))NN)))"24

ﬁ(ﬁ‘zls(ﬁ—l]um[‘ji(mﬁ] _\/th(“\/;}]z“

Exact result:

oo (V75 o [ o |

Decimal approximation:
4.0824812456009075790315405129245724670950311590232375... x 10718

4.9824812456... %107

Alternate forms:

root of x® + 106 356847048 126276 950 880x” +
28270934228 787970847 137211739 659 343 955 353918400 x& -
50043261 381920343079 823090739476807551 519667838 662326
256 847296 000 x° —
46 057206 754622431631 070519 228569 947 303 761500 086 868 056
623 656 498 240000 x* -
10597123 166687536241 219503815551 247417 085484 241223920
871 900603366400000 x% +
1622747015272977243 631067873 374314041 427496 220995076410 -
522 879 744000000 x? -
46553852 714 046 249 068 603 854 999 208 620425 208502 341 806 080
000 000x + 11 557049504227 688473 600000 000
\ near x = 2.48251x1073!
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sqrt(42) (((5-sqrt(21))/2)"6)) (2sqrt(2)-sqrt(7))4 *sqrt(82)
((CC((((sqrt(((13+sqrt(41))/8)))))-((((sqrt(((SFsqrt(41))/8)))))))))"24

Input:

Va2 (s Vo) oz V7)o || 15 V) _\f;[hm]]“

Result:
5 V86T (22 -7 (52 [ {5 134 1) - | 3 (5 Va1 ) |

Decimal approximation:
1.5267531076537129490789921102790012152788703609432591... x 1071°

1.5267531076...%107'

Alternate forms:
1

281474976 710656
[-1244523011 2 ~101623204/ 3 +66528004/ 7 + 27160014/ 42]

V82 [\fz [13 + ‘,,fﬁ'] - Villz [5 + -\jﬁ] ]24

f 24
v 861 (449-120V14)(v21 -5)° [.\,I 2(5+V41) - \( 2(13 +~.=H]]

9007199254 740992

' E——— — — — | P— I 24
V861 (2v2 V7 ) (v2I -5]6[45+v41 Y 13+JH]

2199023255552

(4.982481245600907579 x 107-16 / 1.526753107653712949 x 10"-16)/2

Input interpretation:
1 4.982481245600907579 10718

2 1.526753107653712949 1076

Result:
1.631724612389326076661517292922069983139334658735759338683. ..

1.631724612... result that is a golden number, belonging to the range of the golden
ratio
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sqrt(14) (((((sqrt((3+sqrt(2))/4)- ((((sqrt(((sqrt(2)-1))/4))))))))))"24
Input:

4

i [[367) 507 )]

Result:
4
ST N

Decimal approximation:
0.001880602329157560948116868181688668604992011199064131109...

0.0018806023...

Alternate forms:
4
vig (Vsevz vz 1]
16777 216

J14 {989 633 + 699776y 2 —8\/14(2 186 100865 + 1545 806 746 \E)]

ﬁ[\‘fﬁ—l Jhﬁ}“

8 388 608
Minimal polynomial:
x® —55419448 x® + 450280600 x* — 10862211808 x* + 38416

sqrt(34) * ((((((sqrt((7+sqrt(17))/8)-((((sqrt(((sqrt(17)-1))/8))))))))))"24
Input:

76



V34 [.\;’f - (7+417) - ‘fl

8

=

ool

Result:
m[g Jire17) -1 |1 [m_r}]

Decimal approximation:
4.1333926439269591981213714369492937167052179586385156... x 107°

4.133392643926....%10°

Alternate forms:

|' 24

V34 \Iz[?wﬁ] —.\}'E[fﬁ—l]

281474976 710656

|
|' [34 [49?51433? 921 + 120664950912/ 17 -

i
144 \fl 23873506 600747119133 +5790175 8452212234809 4/ 17 ]]

— 24
V34 rootof x®*-3x%-3x®+1 near x = 0.554337

Minimal polynomial:
x° —67661949957256 x® + 39289809044 632344 x* — 78217214 150587936 x° +
1336336

From the six results, we obtain:

1/0.0018806023 *1/4.206331341475331625217454 x 10~-14 *1/0.00793086 *1/
5.702108961049514444898 x 10"-17 *1/ 4.982481245600907579 x 10M-16 *1/
1.526753107653712949 x 10"-16
Input interpretation:

1
D.DGISSlDf:DEB 4.2053313414?5?3152521?454 1014

0.00793086 Ei?DElD896lD49514444898 1.:.-1?1

4,082481245600907579 10°'%  1.526753107653712949 1016
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Result:
3.6747625037020751609144248856119887609144170173889139. .. x 105

3.6747625037...%10%

-16+colog((1/(1/0.0018806023 *1/4.206331341475331625217454 x 10"-14 *1/
0.00793086 *1/5.702108961049514444898 x 10"-17 *1/ 4.982481245600907579
x 1016 *1/1.526753107653712949 x 107-16)))

Input interpretation:
~16 —

/ 1 1 1
lug[l [
/ 10.0018806023 41.2063313414?533162521?454 10°  0.00793086

5.?0216895164?514444898 1017

: )
4.082481245600907579  107'%  1.526753107653712949 1016

logixy is the natural logarithm

Result:
134.96952. ..

134.96952.... result very near to the rest mass of Pion meson 134.9766

24+13(((-16+colog((1/(1/0.0018806023 *1/4.206331341475 x 10~-14 *1/
0.00793086 *1/5.70210896104 x 10/-17 *1/ 4.9824812456 x 10°-16 *1/
1.52675310765 x 10°-16))))))

Input interpretation:
_24 413 [- 16 - 1cg[1;.-"[
1

G.Do?gaosf 5.70210896104 10-1?

1
0.0018806023 4.lzu53313414?5 T

4.9824812456 - 107'®  1.52675310765 10-15]]]

log(x) is the natural logarithm

Result:
1730.6038...

1730.6038...
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—
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Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number
1729

1/(1/0.0018806023 *1/4.206331341475 x 107-14 *1/0.00793086 *1/
5.70210896104 x 10717 *1/4.9824812456 x 107-16 *1/1.52675310765 x 10"-
16)*1/4096

Input interpretation:

' 1 1
1 /((
/ r::u.m:msaﬁtiza 4.20633 134141:5 1

D.DD?QBDElﬁ 5.70210896104 m'l”

]" [1;4(}96}]
4.9824812456 107'® 152675310765  10°'f

Result:
0.9638131867...

0.9638131867.... result very near to the spectral index ng and to the mesonic Regge
slope (see Appendix) and to the inflaton value at the end of the inflation 0.9402 and
to the value of the following Rogers-Ramanujan continued fraction:

5 -
¢ —1- S ~0.9568666373
(p-1V5 —p+1 1+—° —
1+ 2
e—zz’
[
1+...

1/(1/0.0018806023 *1/4.206331341475 x 10°-14 *1/0.00793086 *1/
5.70210896104 x 107-17 *1/ 4.9824812456 x 10°-16 *1/1.52675310765 x 10"
16)*1/2

Input interpretation:
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1 1

i '[
1/
f[\j 0.0018806023 4206331341475 10°**
1 1

0.00793086 5.70210896104 10°Y7
1 1

4.9824812456 - 107'®  1.52675310765 ll:l'l's]]

Result:
1.64963... x 10733

1.64963...%107
We note that:

Input interpretation:
1.64963 - 107% em |

Unit conversions:

1.6496 « 107*° meters

6.4946 « 107** inches

Comparisons as length:

=1 0.2 - 16 «length of a putative string in M-theory (=110 m)
= Planck length (=1.6 %107 m)

Interpretations:

length

Corresponding quantities:
Wavelength A from A = 2rf:

1:107** meters

Spectroscopic wavenumber ¥ from ¥ = 2m/f:
3.8088 x 10 m™ (i

Wavenumber k from k = 1/A;
6.062x10%* m™ (recipr

Angular wavelength & from A = A/(2n):
2.6 % 10728 meters

Spectroscopic wavenumber ¥ from ¥ = 1/4:
6.062x10%* m™ (recipr

Wavenumber k from k = 2x/A:
3.8088 x10¥ m* (i
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Now, we have that:

1/(0.0018806023 *4.2063313414753316 * 10*-14 * 0.00793086 *
5.7021089610495 * 10"-17 * 4.98248124560 * 10"-16 * 4.133392643926 *10"-6 *
1.5267531076537 * 10"-16)

Input interpretation:
1/(0.0018806023 - 4.2063313414753316  0.00793086 - 5.7021089610495

4.98248124560 - 4.133392643926 - 1.5267531076537) /
(10 10" 106 x 1058 101'5} '

Result:
8.8004268727115250336413927240225004866967797646399225 .« 10™

8.8904268...%10"°

24+In(((1/(0.0018806023 *4.2063313414753316 * 10°-14 * 0.00793086 *
5.7021089610495 * 10°-17 * 4.98248124560 * 107-16 * 4.133392643926 *10/-6 *
1.5267531076537 * 107-16))))

Input interpretation:
-24 +
log{1 /(0.0018806023 - 4.2063313414753316 - 0.00793086 - 5.7021089610495

4.98248124560 - 4.133392643926 - 1.5267531076537) /
(10 10" 106 « 1058 m“‘}} '

logixy is the natural logarithm

Result:
139.36593...

139.36593... result very near to the rest mass of Pion meson 139.57

Alternative representations:
-24 4+ lag[l .-’II (0.0018806 4.20633134147533160000

0.00793086  5.70210896104950000  4.982481245600000
4.1333926439260000 l.525?5310?653?DDDD}:.'"

1

(10" 10" 10" 10° 10'%))= -24 +log, —
0.0112431{ﬁ]
102+

TSRS [ L T4
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-24 + lag[l I.-"'[D.DDIEEDEI 4.20633134147533160000

0.00793086 5.70210895104950000  4.982481245600000
4.1333926439260000 1.525'?531D'?553?DDDD}I.-"'

(10" 10" 106 x 108 1D15}}=

1

-24 +logia) log,

0.011243111]
1016

ST T L A T

-24 + lag[l I.-"'[D.DCIIEEDE 4.20633134147533160000

0.00793086  5.70210896104950000  4.982481245600000
4.1333926439260000 1.525?5310?553?[)(3(30}.,-'"

1

(10" 10" 10" 10°  10"%)) = ~24 - Lis|1 - -
0.011243114]h

1016 )
(TSRS [ L A TV

Series representations:
~24 + log(1 /(0.0018806 - 4.20633134147533160000

0.00793086 5.70210896104950000  4.982481245600000
4.1333926439260000 - 1.52675310765370000)
[101“ 10'7  10'% 10° 101“”=
w14k g-163.366k
~24 +10g(B.89043x10™) - "

k= L

—

—24+10g[1|.-"'[CI.GGlSBDI5 4.20633134147533160000  0.00793086

5.70210895104950000  4.982481245600000
4,1333026439260000 1.525?531D'?553?DDDD}I,-"'
(10" 10" 106 « 108 1016}}=
arg(8.89043 x 107 - x|
24 +2irm 3 - | +logix) -
Fig

i (-1)* (8.89043x10™ — x* x* :
01
k

k=1
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-24 + lag[l I.-"'[D.DDIEEDEI 4.20633134147533160000

0.00793086  5.70210895104950000  4.982481245600000
4.1333926439260000 1.525?5310?553?DDDD}I.-"

(10'* 10" 1016 108 1(:15}}:
arg(8.89043x 107 - z) 1
- 10g[—]+
ity

2
log(zg) -

-24 +

logizg) +
arg(8.89043 « 1070 — zp)

2
@ (1) (8.89043x 10™ - z0|F zg¢
k

k=1

Integral representations:
~24 +log(1 /(0.0018806 - 4.20633134147533160000

0.00793086 5.70210895104950000  4.982481245600000
4.1333926439260000 1.525?5310?553?DDDD}I,-"'

W "B.89043 ll:ll?l:ll
(10" 10" 10" 10° 101'5”:-24+j ® Cdt
1

~24 +log(1 /(0.0018806 - 4.20633134147533160000 - 0.00793086
 5.70210896104950000  4.982481245600000
4.1333926439260000 - 1.52675310765370000) /
(10" 107 10" 10° - 10%°)) = |
1 i oty ¢ 1633665 T o2 (] 4 5)

-24 + —
EI.FT —J'w+}- r[l—.S]-

das

-4-64+111In(((1/(0.0018806023 *4.2063313414753316 * 1014 * 0.00793086 *

5.7021089610495 * 10717 * 4.98248124560 * 10°-16 * 4.133392643926 *10°-6 *
1.5267531076537 * 107-16))))

Input interpretation:
~4-64 +11log(

llf[D.DDIEEDElDEB 4.2063313414753316 - 0.00793086 - 5.7021089610495

4.98248124560 - 4.133392643926 - 1.5267531076537)
[101“ 10'7 .10 . 10° 1D1'5]}

logix is the natural logarithm
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Result:
1720.0252. .

1729.0252...

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

Alternative representations:
-4-64+11 log[l .-“f (0.0018806 4.20633134147533160000

0.00793086 5.70210896104950000 4.982481245600000
4.1333926439260000 1.526?5310?553?0[)0[3}:.-’

1

(10" 10" 10" 10° - 10'°)) = -68 + 11 log, —
0.0112431{%]h
10 !

ST T L A T

-4-64+11 log[l .-"II (0.0018806 4.20633134147533160000

0.00793086 5.70210896104950000  4.982481245600000
4.1333926439260000 1.526?5310?553?0[)0[3}:.-’

[101“ 107 x 102 x 10° 1(315}}:

1

-68 + 11 logia) log, =
p——
0.0112431{—1016]

1017 !4 108
-4 -f(4+11 lﬂg[l I,-"' (0.0018806 4.20633134147533160000

0.00793086 5.70210896104950000  4.982481245600000
4.,1333926439260000 1.526?531D?553?DDDD}}.-"

(10" 107 10" 10°  10'°)) =

1

-68-11Liy|1-

0.0112431{1;?]2

1wt? o1l qpf

Series representations:
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-4-64+11 lng[l I.-"([D.DCI 18806 4.20633134147533160000

0.00793086 - 5.70210896104950000 - 4.982481245600000
4.1333926439260000 - 1.52675310765370000) /

(10" 107 10" 10° 10'°)) =

o 1)k 163366k

68 + 11 10g(8.89043x 107 ) - 11}’ —————

k=1 k

-4-64+11 10g[1 I.-"([D.CID 18806 4.20633134147533160000  0.00793086

5.70210896104950000 4.982481245600000
4.1333926439260000 1.52!5:'?-"531IZII'I"IE':ISB'I"l:ll:ll:ll:lllI,-"r

[1r:J14 107 %10 %109 1015”=

arg(8.89043 x 10™ - x|
—58+22!?T[ g[ =

2
11 logix) -
e 1% (8.89043 x10™ — x)* x*
k

for
k=1

-4-64+11 log[l f[D.DDlBBDﬁ 4.20633134147533160000

0.00793086 5.70210896104950000  4.982481245600000
4.1333926439260000 1.526?5310?553?0000”"

[101“ 107 x 102 x 10° 1(315”:
arg(8.89043x10™ - zy) 1
: 10g(—]+
EJ'T ZD

—68+1ll

11
logizg) +
arg(8.89043 x 10™ — zp)
2
@ (-1)* (8.89043x10™ - zo|* z5*
11§ :
. k

=1

11

logizg) -

Integral representations:
~4-64+11log(1 /(0.0018806 - 4.20633134147533160000
0.00793086  5.70210896104950000 - 4.982481245600000
4.,1333926439260000 1.525?531D?553?DDDD};”
e |

‘S.EQEIAEI 10
(10'* 10" 10" 10° 1[)1'5”=—68+llj g - dt
1
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-4-64+11 lng[l I,."' (0.0018806 4.20633134147533160000 0.00793086

5.70210896104950000 - 4.982481245600000
4.1333926439260000 - 1.52675310765370000) /
(10'* - 10'7 10" 10°  10%)) =
11 ('J' a0+ f—163.3665 r[—.S'I-"2 il +s)

-68 + —
El}Tn—J'.u-”- !'[l—.S]-

s

(((0.0018806023 *4.2063313414753316 * 10°-14 * 0.00793086 *
5.7021089610495 * 10°-17 * 4.98248124560 * 107-16 * 4.133392643926 *10/-6 *
1.5267531076537 * 107-16)))"(1/(4096*3))

Input interpretation:
(0.0018806023 -+ 4.2063313414753316 - 0.00793086 - 5.7021089610495

4.98248124560 - 4.133392643926 « 1.526753 lﬂ'?653'?1|,.'"

[lDH 1017 . 106 . 108 1016}}A[ 1 J
40063

Result:
0.9867932313...

0.9867932313.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e_3”‘/§
143 (054\/5—3 -1 1+ —
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢
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(((0.0018806023 *4.2063313414753316 * 10°-14 * 0.00793086 *
5.7021089610495 * 10717 * 4.98248124560 * 10°-16 * 4.133392643926 *10°-6 *
1.5267531076537 * 107-16)))*(1/4096)

Input interpretation:
(10.0018806023 - 4.2063313414753316 - 0.00793086 - 5.7021089610495 -

4.98248124560 ~ 4.133392643926 ~ 1.526753 13?553?}/
{m” x10%7 x 106 x 10° x m“”)] ~(1/4096)

Result:
0.9609006467...

0.9609006467.... result very near to the spectral index ng and to the mesonic Regge
slope (see Appendix) and to the inflaton value at the end of the inflation 0.9402 and
to the value of the following Rogers-Ramanujan continued fraction:

=1- — = (0.9568666373

Now, we have that:

Page 298-301

1/64*(((((sqrt(13)-3))/2)))4 (((((((((sqrt((((5+sqrt(13))/8))NMN)+(((sqrt((((sqrt(13))-

3))8MN))"24
Input:

LG9 [(i6vE) 3 9]




Exact result:

(V13 -3)* ; (;{E—B}ﬁ H{swﬁ}]m

1024
Decimal approximation:

0.089321319219383532717820532693319698548662535994269836508...

0.08932131921...

Alternate forms:

1
—— [—?D+211,'13 +3J545 13 —1955]

128

1 2457413 17685
— [-70+214 13 +64 -
128 2048 4096

(V13 -3 (VVI5 -3 +V5+VT3 |
70368744177 664

Minimal polynomial:
16777216 x* + 36 700160 x° + 54583206 x> ~5180224x + 1

(((172(((sqrt((4+sqrt(7)))) -(((7*(1/4))))N)))"24

Input:
4
Teagd
Result:
4
{“u' 4+¥7 - %]Z
16777216

Decimal approximation:
88



1.8011318006254695078679221289122711103977839590548607... x 10°°
1.801131800625...*10°

Alternate forms:
(V2 -2V7 +V14)*
281474976 710656

.-

13880161+ 5246208 7 — 72 \( 74328271227 + 28093445 864 4/ 7
M | E———

[3!? -wf4+xf?]2

16777216

Minimal polynomial:
x* -55520644 x° — 77075706 x° —~55520644 x + 1

1/64* (((sqrt(5)-2)))"4 ((((sqrt(((7+sqrt(5))/8)N))+((sqrt(((sqrt(5)-1))/8))))"24

Input:

V5 - (5 0-5) -5 (5 -]

Exact result:

y e sl e o oa i
5—4[45 -2 [5 .\;‘ = (V5 -1+ = ,J 2 [?+'\;‘|5]]
Decimal approximation:

0.483328677491088752226784108880734992447114767859336959699...
0.483328677491...

Alternate forms:
A
256

(40142075 +9 ,jllD (23 Vs -51) ]

']

— |-401+207 5 +128 | -
256 BN \ 8192 8192

I e
[ 1024655 227205 ]

_  — I — 24
(V5 -2)° [*J V5 -1 +V7+V5 ]2
4398046511104

Minimal polynomial:

16777216 x* + 105119744 x° + 360054816 x° — 205260736 x + 1
89




i PR R Y D ) i
|

:
1764% (((5-sqrt(21))/2))*4 ((((sqrt(((5+sqrt(21))/8)))))-((sqrt(((sqrt(21)-3))/8))))"24

Input:
G- [ va) ()

Exact result:

(5-vV21 |2 [ (5+V21) -] H{JH—E}JH

1024

Decimal approximation:
9.4793463810790645294767007300671522140861764864488681... x 1071°

9.479346381...%107"°

Alternate forms:

o [329_155E-SJ42(21? 21 —981]]

256
1 11392521 515025
— 829 -155+/21 - 128 2 -
256 8192 8192
4 4
(V21 -5) [41.*21 3 -y 5+vV2I ]Z
70 368 744 177 664

Minimal polynomial:
16777216 x* — 217317376 x° + 1324670976 x° - 1054925056 x + 1

((((((sqrt(((9+sqrt(73))/8))))-((sqrt(((1+sqrt(73))/8)))))))"24

90



Input:

(56+)-{30-97)]

Result:

12 Fom)

Decimal approximation:
1.4001048078505405721949267887471891427399742657427102... x 107*

1.40910480785...%107°

Alternate forms:

4
[\/z{gw?a} —\/2{1+f?3}]:
281474 976 710 656
1774176049 + 207651600y 73 - 180

.JE (9?151 254669323 + 11370694298 041 + ?3]

le’ﬁ Noiv7a J“
68719476736

Minimal polynomial:
Xt —7006704196 x° + 12473481606 x° — 7006704196 x + 1

((((((sqrt(((13+sqrt(97))/8)))))-((sqrt(((5+sqrt(97))/8)))))))"24
Input:

V3 05-357) - 5(6-o7) |
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Result:

3o ed) -2 L)

Decimal approximation:
2.3368523701975162017491646602966621622386382697868389... x 10712

2.33685237...%107"

Alternate forms:
.'
|

|' 4
[Jz[lawﬁ] -y z[swﬁ]]z

281474976 710656

106981512049 + 10862326800 97 — 180
|'

\III 2 [353 242096308027 183 + 35866300785011593 v 97 ]

; —— ; —— .24
['u"5+\.“9? v 13“*9?]

68719476736

Minimal polynomial:
x? 427926048196 x° — 717988406 304 x° — 427926048196 x + 1

From these six results, we obtain the following interesting expression:

(-8/1073%1/10735)+1/(1+sqrt5)[sqrt(39)*0.0893213192 1 *sqrt(49)*1.80113 180062 5¢-
8*sqrt(55)*0.483328677491*sqrt(63)*9.47934638 1e-10*sqrt(73)*1.40910480785e-
10*sqrt(97)*2.33685237¢-12]

Input interpretation:
8 1

10° 1035+
[*.,"39 0.08932131921+/ 49 - 1.801131800625 107% /55

1+4/5
0.4833286774914/ 63 - 9.479346381 - 1077+ 73
1.40910480785 107"+ 97 . 2.33685237 10'12]

Result:
1.61608134... » 107

1.61608134...¥10™ result practically equal to the value of the Planck length
1.616255%10
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Or:

6.67430*10"-11*10716*[0.08932131921 * 1.801131800625e-8 * 0.483328677491 *
9.479346381e-10 * 1.40910480785e-10 * 2.33685237e-12]

Input interpretation:
6.67430 107! 10'%(0.08932131921 - 1.801131800625 - 10™° - 0.483328677491
0.479346381 - 107'? » 1.40010480785 - 107 1° » 2.33685237 - 107 4)

Result:
1.619950995169952320343044048565739780008364 1659698295 » 10734

1.619950995...%10*

From:

http://www.damtp.cam.ac.uk/user/mbg15/superstrings/superstrings.html

&SP

4 ® .

[ ] -]

3 ] ] ]

] o L

GRENTON & 2 a L] L]

GFRAOTTING & L a

GALIGE PRITTICLES T 1 ® - »

OUARKS AND LEPTONS 4 8 ° .
..I'IIII.'J:'- AND HIGSGS l I:l . — . - .
f-: LR Rl 5 [ H1ASS5H

SPECTRUM OF STRING STATES is plotted for the heterotic string theory in which the extra six dimensions of
spacetime have been curled up. Each black dot represents a set of bosons and each colored dot represents
a set of fermions. All string states that correspond to known particles are massless states; the states with
nonzero mass form an infinite series whose masses are a whole number times the square of the Planck
mass, which is 10711 GeV. For each mass the number of fermion states is equal to the number of boson
states. If each possible spin direction is counted as a different state, there are 8,064 massless states, and
18,883,584 states at the first mass level; the number increases exponentially thereafter.

We note that
76+(4096+1.0061571663+0.50970737445 + 248)"2

Where 76 is a Lucas number, while 0.50970737445 and 1.0061571663 are
Ramanujan mock theta functions
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Input interpretation:
76 + (4096 + 1.0061571663 + 0.50970737445 + 248)°

Result:
1.88835841289753419032084105625 % 107

Decimal form:
18883584.1280753410032084105625
18883584.1289.... ~ 18883584

From the previous result,

[m.amsaaﬁmzs 4.2063313414753316 - 0.00793086 -~ 5.7021089610495
4.98248124560 - 4.133392643926 - 1.5267531076537) /
[m” 10'7 . 10'® . 10° 1015}}"[1;40951

=0.9609006467...

we obtain the following interesting formula:

76+((log base 0.9609006467(((0.0018806023 *4.2063313 * 10°-14 * 0.00793086 *
5.7021089 * 107-17 * 4.9824812 * 107-16 * 4.1333926*107-6 * 1.5267531 * 10"-
16))))+1.0061571663+0.50970737445 + 248)"2

Input interpretation:
76 + Llﬂgn.pmmu&m?[
[G.DDlSSDﬁDZB 4.2063313 - 0.00793086 ~5.7021089 - 4.9824812

4.1333926 - 107° - 1.5267531) /(10" - 10'7 - 10" - 10"6)) +

1.0061571663 + 0.50970737445 + 248}2

loggixiis the base=b logarithm

Result:
1.8883584... x 107

18883584

These results equals to 18883584 corresponding to the number of the string states at
the first mass level
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sqrt(357) (((sqrt(7)-sqrt(3))/2))"24 (8+3sqrt(7))"6 (((((11+sqrt(119))/(sqrt(2))))))"4
((((((sqrt(21)+sqrt(17))/2)))))"6

Input:
+V119
V357 (5 (V7 -3 (o a7 [ | (5 (V2 )
Result:
V357 (V7 -V3P*(8+3V7)* (V17 +vV21)f(11+V 119 )}

4294967296

Decimal approximation:
8.28766007584362840898141524504466606118817701083371669... x 10°

8.28766007584362...*10°

Alternate forms:

{?318!]8!]1—1595935U~./E](8193151+3!]95?2ﬂ\/?}
(28?99 +2640 119}(54250+34u1 35?]

—4?2959D211991525U-+2?3U53114835341601(_-—
1?8?5l?ﬁgﬁ?SSUDDD1[;:—11?954244?9D4?44ﬂwrf;+
10320812 022628800y 21 +H810089 212578960
4458249 881870400 119 +2573972 655221449

V357 (V3 -V7*(8+3V7)%(11+V119)* (19 +V357 )

536870912

Minimal polynomial:

x® +378367216 959322080 x” — 2053476 757 124410 105890999 890295828 x° +
137473 397591521 948593825 150 186 230516945 188320 x° -
112522842 219551674 720 780 327332 251385491 997 241 482 953 706 x~ -
49078002 940173 335647995578 616 484 294549 432 230 240 x° —
261713559 218 748 943 585702045 018 312982772 x° -
17215440 866 026 764 399 289440 x + 16 243 247 601
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sqrt(445) (((sqrt(5)-2)))"12 (((sqrt(445)-21))/2)"6
(((((((sqrt((((13+sqrt(89))))/NNMN+((((sqrt((((5+sqrt(89))))/8))))))"24

Input:

7 (15 -4)" (V7% -af {5 15+ ¥35) + 3 (-5

24

Result:
g V55 (V5 -2)° (Vo - 1 {5 (6 0) 3 [ 3+ V)

Decimal approximation:
0.002366091682043984276364364455153178399824146953710234692...

0.002366091682....

Alternate forms:
1

281474976 710656

(43468489 V445 —915968?83][J2{5 +Jﬁ] +J2(13+\1’E] ]24

Vaa5 (V5 -2)"? (V445 —21}5[-/S+~JTQ N 13+V89 ]24
4398046511104

%%{E-z}u {m—zl]ﬁ

24
root of ¥® —9x%_-9x% +1 near x=3.01781

(16692641 - 7465176 \E]

Minimal polynomial:
x® +19931993926651868 607 104761440 x~ +
3749 178 206437495 879 657 758 726 727820 x° +
92445 655 024451323900 781 466465 333600 x° +
11095468 429541633 056 004222 130 641604 150 x* -
41138316 485880839 135847752577 073452000 x° +
742431032 152035121569 227671 860 276 555500 x° —
1756429 728 309 730 145 010254570 949420 000 x + 39213900 625
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(((sqrt(441)))) (((sqrt(((4)+sqrt(7))))-7"(1/4)))/2))))"24 ((((((sqrt(7)-
sqrt(3))/2)))))"12 (2-sqrt(3))™4

Input:

e g e )
Result:

21(2-V3) (V7 V32 (Va:7 V7]

68719476736

Decimal approximation:
1.6116139633724039328007999712947585885627476577576094... x 10712

1.6116139633...*10" partial result

Alternate forms:

21(V2 -2V7 +V14 )" (6049 - 1320 V21 )(97-56 V3 )
281474 976 710 656

21{5&«;'_—9?}{13%«:'2_-&049}[?_-mf
16777216
(VT -2 T VT2 (7 AT |
68710 476 736

Minimal polynomial:

x® —2736387311245224 x” - 3614 336567069941 188 x° -
2220155 221033548 790488 x° + 2332421523 793822092 744294 x™* —
979 088452 475 795016 605 208 x* - 702919789 900 329232 183428 x° —
234 689 325 239 122542 256 104 x + 37822859 361

1.6116139633724039328007999712947585885627476577576094 x 10"-13 *

((CCCC(((sqrt(((3+sqrt(7))))-(((6sqrt(7))*1/4))))) /
((((sqrt(((B+sqrt(7))+(((6sqrt(7))*1/4))))))"12

Input interpretation:
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1.61161396337240393280079907 1204758588502 7470577576004 lﬂ'1E
12
[x/s+r-~4.f5~ﬁ]
N3+VT V6T

Result:
2.9956828838554071283013240868820414082519145382139993 ... » 10728

2.9956828838554...%10%° final result

sqrt(117) (((sqrt(13)-3))/2)"6 (((sqrt(13)-2sqrt(3))))"4
(((C(((sqrt((((4+sqrt)MN+((((3)*1/4)))))/2)))"24

Input:

I ey

%[ 4+43 -+ﬁﬂ;]f
Result:
4
3VI3 (VI3 -3 (VT3 ~23)* (V3 V4V |
1073741824

Decimal approximation:
9.208016037890824458855570254304688845619458953437052978389...

9.20801603789.....

Alternate forms:
4
3(649V13 -2340)(1249 —znm'a_g}[# 4:V3 +§‘E]Z

16777216

root of x® +96805418 168 160 x7 + 461446278 882732 x° +
34031477 760639840 x° + 128439 125 155493 334 x* -
3081682 897994861280 x° +6316738 111625718348 x° —
155044816 208561242080 x + 187388721 near x = 9.20802

Minimal polynomial:
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x* + 06805418168 160 x” + 461446278 882732 x° + 34031477760639840 x° +
128439125 155493334 x* — 30981682 897994861280 x° +
6316738 111625718348 x° — 155044816 208561242080 x + 187388721

sqrt(205) (((sqrt(5)-2))"8 (((3sqrt(5)-sqrt(41))/2)"6
(((((sqrt((((7+sqrt(41))/8)))Tsqrt((((sqrt(41)-1))/8))))))))))))"24

Input:

5 (15 o - 5 om0 5 ()

Result:

V205 (V5 -2)° (3V5 —v41)* [; H{M—l} + 5 H{?mﬁ}]z

22300745198530623141535718272648 361505980416

Decimal approximation:
2.204472816480531091837526681167287239636205312746917... = 107114

2.29447281648...%107'"

Alternate forms:
1

281474975710656
(195?824U4121?313?5945401812??3159329043919351325?2593?11232
048697209 633031486243334963 133277424 779647745 485062319618

5614 205 -
28031774 295530086 098330937 487685293 327720357 150478811074
035436416879923466 021793 094435855490 000889 898 750729955 -

315881?5U][J2(~./4_—1] +J2[?+ﬁ] ]24

(51841-23 184\/'3]
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{1.# 205 (JE —2]8 (B\E ~yJa1 ]144
24
rootof x® —3x%_6x*—3x%+1 near x=2.11619 ]/
22300745 198530623 141535718272 648361505 980416

sqrt(147) 1/4 (((1+Q2(28/27)°1/6-sqrt(7/3)))/2))))"24

Input:
11 28 7 WY
V147 «= | = |1+|28/ = —.[ =
4|2 27 3
Result:
7 3[1—\/;+ = ]z
67 108 864

Decimal approximation:
0.002375446998015593652609176828666312896463588040572173350...

0.002375446998....

Alternate forms:
7V (3+2¥2 V3 V7 V21|

18953525353 286 467584

?ﬁ[—l+\/§—?

67108 864
?(ﬁ +25@%’F—ﬁ]”
11888133931008v3
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Minimal polynomial:
16777216 x'% + 41965406 750929 707859 968 x17 +
26242 365 893781 074497078567 129 850511 360 x° +
613126613 976 783 772404 361 354038 184718400840 x° +
3606652 938269232022 348555370 061318335121 719 040 x™ -
20351435 261937652270 756 815897 837426 960 672 x° + 10090 298 369529

Now, from this results

8.28766007584362...%10% 0.002366091682; 2.9956828838554...%107%
9.20801603789; 2.29447281648...%10™"*: 0.002375446998

we obtain:

-2%4096*((((2.29447281648*10"-114 *1/(1/8.28766007584362*10"8 *
2.9956828838554*10"-26)) *1/
(0.002366091682*1/9.20801603789*0.002375446998))))

Input interpretation:
[2.2944?28 1648 1 ]

10 ! - % 2.9956828838554 - 10726
8.2BT7RGO0T584362 10

-2 4096

1

0.002366091682 - — L ..0.002375446998 ]
©.20801603789

Result:
-8.519186108004345273146039066277327207193732306577354.._ = 10~

-8.5191861...¥107
From the previous six results, we obtain also:

2*6.67430*10"-11*10717%[0.08932131921 * 1.801131800625¢e-8 * 0.483328677491
*9.479346381e-10 * 1.40910480785e-10 * 2.33685237e-12]

Input interpretation:
2.-6.67430 107" . 10"
(0.08932131921 - 1.801131800625 - 10 - 0.483328677491

9.479346381 - 107" - 1.40910480785 - 10" - 2.33685237 - 10" '%)
Result:

3.23990199033990464068608989713147957981A7283319396590... » 1072
3.23990199...%107
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We have also:

2.103786766*4096*10"6((((2.29447281648*10"-114 *1/
(1/8.28766007584362*10"8 * 2.9956828838554*10"-26)) *1/
(0.002366091682*1/9.20801603789*0.002375446998))))

Where 2.103786766... is the following Ramanujan mock theta function:

(((((1 / (1-0.449329) + (0.449329)"2 / ((1-0.4493292)(1-0.449329/3)))) +
((((0.449329)6 / ((1-0.449329/3)(1-0.449329/4)(1-0.449329/5))))

1 0.449329°
+ +
1-0.449329  (1-0.449329%)(1 - 0.449329°)
0.449329°

(1-0.4493297}(1 - 0.449329%} (1 - 0.449329°)

2.103786766736423428513160268563462427442372252987548543251....
2.103786766...

Input interpretation:

2.103786766 - 4096  10°

2.20447281648 1
101 . - ©2.9956828838554 - 1028
B.28TARBOOTSE43G2 - 10
1
0.002366001682 - — 1 . 0.002375446908
Q20801603789
Result:

8.061275405555204]1 280696460864 766180321729570123620470. .. = 10‘64
8.961275495...%10™%

We note also that:

((((2*4096*((((2.29447281648*10"-114 *1/(1/8.28766007584362*10"8 *
2.9956828838554*10"-26)) *1/
(0.002366091682*1/9.20801603789*0.002375446998))))))))*1/4096

Input interpretation:

102



2 4095[

2.20447281648 1 ]

1014 ! - ©2.9956828838554 - 10726
8.2BTRO0O0TSE4362 - 10

1

0.002366091682 - — - .. 0.002375446998 ]]
©.20801603782

(17 4096)

Result:
0.0619163446518. ..

0.9619163446518.... result very near to the spectral index ng and to the mesonic
Regge slope (see Appendix) and to the inflaton value at the end of the inflation
0.9402 and to the value of the following Rogers-Ramanujan continued fraction:

5 -
© =l ~0.9568666373
V(Q)—l)\/g—(0+1 1+e—_3ﬂ,
1+— 7
e—ﬂ'
1+
I+..

And:

((((2%6.67430*107-11*10717*[0.08932131921 * 1.801131800625¢-8 *
0.483328677491 * 9.479346381e-10 * 1.40910480785¢-10 * 2.33685237¢-
12]))))*1/4096

Input interpretation:
(2-6.67430 107"~ 10"7

(0.08932131921 - 1.801131800625 - 107" - 0.483328677491 - 9.479346381
107'° 1.40910480785 - 10 '° 2.33685237 - 10~ '%}) ™ (1/4096)

Result:
0.9819016751...

0.9819016751.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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NS -7v5

(& c
\/E =1- e‘z”‘/g ~(0.9991104684
) 54\/_3 -p+1 1+—e_3”‘5
1+ Q 5° -1 1+ —
e—47r«/§
1+ ——
I+...

and to the dilaton value 0.989117352243 = ¢

From:

Physics Letters B - Vol. 694, No. 3 (2010) pp. 181-185 - ¢ Elsevier B. V.
COSMOLOGY WITH TORSION: AN ALTERNATIVE TO COSMIC
INFLATION - Nikodem J. Poplawski

IV. DENSITY PARAMETERS

Seven-year Wilkinson Microwave Anisotropy Probe (WMAP) observations show that our Universe may be indeed
closed, with © = 1.002 [29]. The WMAP data givealso H, ' = 4.4x10'7sand g = 8.8x 107", Thus ao = 2.9x10°"m.
To estimate {1g, we use the relic background neutrinos which are the most abundant fermions in the Universe, with
n=>5.6x 107 w=? for each Lype (oul of 6) [28]. Equalions (13) aud (15) then give

Qg =-—86x 10770 (23)

While in general relativity the torsion density parameter (25 vanishes, the ECKS theory of gravity gives {15 a nonzero,
though extremely small, negative value.

V. FLATNESS PROBLEM

Cravitational repulsion induced by torsion, which becomes significant at extremely high densities, prevents the
cosmologieal singularity. Equation (21) shows that the expansion of the Universe started when H = 0, at which
i = @, Where

e N
b = \X Q; =31 %1073, (24)

In the ECKS g‘ravit}'._ where Qg < 0, Q(a) is infinite at @ = a,,. The function (22) has a local minimum at
a= ﬁém. where it is equal to

105(Q - 1)

. =1+89x107% (26)
0

Q(V2%) =1—
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With regard the following results that we have obtained, it is possible to have some
new mathematical connections with three important equations of the above
cosmology.

Our results:

-2 4096

[2.2944?28 1648 1 ]

10 ! - % 2.9956828838554 - 10726
8.2BT7RGO0T584362 10

1

0.002366091682 - — L ..0.002375446998 ]
©.20801603789

-8.5191861...*107"°

2 6.67430 107! 10"
(0.08932131921 - 1.801131800625 - 10 - 0.483328677491
9.479346381 - 107" - 1.40910480785 - 10" - 2.33685237 - 10" '%)

3.23990199...%107

2.103786766 - 4096 - 10°

2.29447281648 1
10t ! - »2.9956828838554 - 1072°
8.28TRE00TSB4362 - 10
1
0.002366091682 « ————— 0.002375446998
220801603789

8.961275495... %10

Poplawski formulas:

Qg =—8.6 x 10~

—_—

{lg 5
Ay = M{lﬁ_ﬁ =31 ¥ !E]_J"i.
v _ q{haid 100 —1 B
{:rﬂﬂjl == ] -+ —rgt ll]a . E-!f J:}d‘-&ﬂfl] = 1 — :'(—2 ] — i _I_QQ = “}-"b-i.
Qra® — Qs 0,
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Now, we have that:

Page 305

8(1+sqrt(5))* 1/Pi

Input:

s(uﬁ)-f}

i

Result:
8(1+V5)

i

Decimal approximation:
8.240579436807741840116241625190654312835794522646634343106...

8.2405794368....

Property:
8(1+V5)

15 a transcendental number
FiB

Alternate forms:
8 845

i |
h H

8+8v5

e

Series representations:

1
gk | 5
8(1+V5) BV 2o [;J

K

+

8
T

B{1+\"'§} g Bﬁﬁ:ﬂ )

s
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- 0 =1
8(1+v5) g +ZloRes_ 1,4 M- —s)res)

= — + —
m m Ty

b =

(6+sqrt(3)) + (66+19sqrt(5))*(1/2)3*1/64(((sqrt(5)-1))/2))"8

Input: e 1 8
[5+45]+@5+1945]b} EE(E[JS—lU
Result:

6+JE+[J§_1ﬁmﬁ+1gf§]

131072

Decimal approximation:
8.240578218801160477337178923922175469745086278275117343347...

8.2405782188....

Alternate forms:
3(2417 +177V5 )

1024
7251 531v5
1024 1024
7251 +531v5
1024

Minimal polynomial:
262144 x* —~3712512x+ 12791799

1/5(((8(1+sqrt(5))* 1/Pi)))

Input:
é@[l+$§]-ﬁ

i

Result:
8(1+V5)
S
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Decimal approximation:
1.648115887361548368023248325038130862567158904529326868621...

2
1.64811588736.... = {(2) = = = 1.644934 ..

Property:

8(1+V5)
5—' 15 a transcendental number
'3

Alternate forms:

8v

=

8
gt
T s

8
==
va

L |oa

T

8+8v5

Series representations:

1
sﬁizﬁﬂ4*[z]
k

8(1+vV5) 8
r5 5 S5m

5 Snx Snx
— Ll s rf_1_ .
8(1+V5) 8 42_.-=DRE53=_%+ &4 r[ = sjr[s}
%5  5m’ -

(((L/(((B(1+sqrt(5))* 1/Pi)))))) 1/256

Input:
| 1

256|

\ 8(1+V5)x-
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Exact result:

|
256||' e
‘I.. 144/ 5

2 3256

Decimal approximation:
0.991795286636236647635601182981934557973120711593215999556...

0.991795286636.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e Vs e
\/g =1- e_z”‘/g = (0.9991104684
-p+1 1+—e‘3”‘/§
143 405‘{/5_3 -1 14>
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Property:
2 5r_=.||'I

\

23.1'255

T

145

is a transcendental number

Alternate form:
—

286] (4§ _
\I (W5 -1}z

2 5/256

All 256th roots of ©t/(8 (1 + sqrt(5))):
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256] —L— QMTNES
145

o ~0.990601 +0.048665 i
2

m f-:E:'nJ,-'lZE
14y 5

256

3

=0.989108 +0.07296

2 3256

258] —I— i 7N32
14V5

E 31256

=0.987020+0.09721

Series representations:

T

1
255/ 7 v a-k|3
14V 4 2,4 [2]

1 k
zsq g(14v5) 23/256
m
/ n
1§ 1
sl (-L1F(-3)
1 \ 1V EE;D-—‘*T?-—&
zsq a(145) 93/256
T
/ ¥
258 2 u?+5:’§"=,:,ﬁzs__1_+:4-5 r{-li—s]rqsm
1 —nan
zsq 8(14V5 - o
T
Integral representation:
:-\:]1}:; r-ts:l::j—a—s:l d5
(1+z)°" = for (0 Re(a) and |areiz
(2xnli—a)
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And:
Pi+16 [(6+sqrt(5)) + (66+19sqrt(5))*(1/2)"3*1/64((((sqrt(5)-1))/2))"8]

Input: Y . .
}T+15[{5+1}|5]+[55+19f5][5J E_[E[‘IS_]']]]

Result:

— (V5 -1 (66+19v5
15[5+1}|5+[ ) {66+ ]]+}T
131072

Decimal approximation:
134.9908441544083608758575061660343104001185498517769833145...

134.9908441544... result very near to the rest mass of Pion meson 134.9766

Property:

(-1+vV5 ) (66+19V5)
6+4 5
VS 131072

16

]+ mis atranscendental number

Alternate forms:
1 —
= [54“ 7251 +531 5 ]

7251 53145
+ +m

64 64

534 [241? % fer, «E] 4

Series representations:

16 (55 )+ o (s6+19V5) (3] (2 (V5 1)) ) -

18 1
. . [—1+'~“4Ek=n4“"[;]] [55+19v12;;34-k[;]]
96 +7+ 16y 4 24_k[2]+

k=0 k

8192

]T]=95+r+

- -i A (LF,
- [_l}k [__1} -1+v4 Z;J:D Ik! Bb + 19 "4"-4 Zk_tl T
15343 = 8192
k=0 i
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o Bt m G G-
o [—1]!"c —El k[S—z.:.}k zak

9'5+fr+15\({z_nz 1
k=0 k!

Hakeote )|
k!

1
e
64

"”k{'%]k‘s‘zﬂﬁkzak
k!

66 +19 Vzg I,

[—1+~’Ez§’=ﬂ

B192
for not ((zpeR and —e < 2 = 0))
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Appendix

From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014

ce. The W trajectory: The left side of figure (15) depicts the W trajectory. Here we use
the states J/W(15)(3097)1 ., x1(1P)(3510)17F, and ¥(3770)1~ . Since no J = 3 state has
been observed, we use three states with J = 1, but with increasing orbital angular momentum
(L=0,1,2) and do the fit to L mstead of J. To give an idea of the shifts in mass imvolved,
the JPC = 2+ state y.o has a mass of 3556 MeV, and the JPC = 37 state is expected to
lie 30 — 60 MeV above the ¥(3770) [23].
The best linear fit is
o =0.418,a = —4.04

with )(}2 = 3.41 x 107*, but the optimal fit is far from the linear. with endpoint masses in the

range of the constituent ¢ quark mass:
me = 1500, o' =0.979. a = —0.09

with 2, = 5 x 1077 (x2./ 152 = (.002). Aside from the improvement in v, by adding the
mass we also get a value for the slope (and to a lesser extent, the intercept) that is much

closer to that obtained in fits for the light meson trajectories.

where o’ is the Regge slope (string tension)

We know also that:
w | 6| m, a2 =0 — 60 | 0.910 — 0.918
wiwy | 5+3 | myq=255—1390 | 0.988 — 1.18

wiws | 543 | my g =240 — 345 | 0.937 — 1.000

The average of the various Regge slope of Omega mesons are:

1/7 *(0.979 +0.910 + 0.918 + 0.988 + 0.937 + 1.18 +1) = 0.987428571
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result very near to the value of dilaton and to the solution 0.987516007... of the
above expression.

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index ng = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

from:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:
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Henep

Sy e FTEY
642 = ™ 124 | 976 VE
640550 = 4096 ™V —
so that
64038 + 92Y) — €™V — 94 4 4372V 1 oe _64{(1 + VD2 + (1 - VD).
Henep
£™V32 = 2508051.0032
Apain
Gar = (6 + V37T)1.
faH = eV 424 4 2766V o
BICT2E = 1096V ...
so that
64(C3 + G2 = o™V p 21 443720 VI .. = 64{(6 + V37)} + (6 — V3T)6}.
Hence

e™% _ (00148647 0000TR . . .

Similarly, from

we obtain

: z - s (50vm\~ (5_vm
B4(g3 | g2 = VB 24| 4372V | —64 kio | 7_,;f
- & i
Henee
S
oTV38 _ 04501957751.00000082 . . . .
From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

From the following vacuum equations:
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3% p2 : s oy
Teved — _FE 7 —28-p)C+28:"¢
TE

¢

c ' 2 girl ; Yol ¥ 10
K (p +1 - e )e—“”—-ﬂ” +2F)
16K e 2€ -

hg :') _"“'!' )
i 2.4 : - “FE — 9B C+28% ¢
(‘41)2 B i ( —p+ E e 208 pPIC+28g @

we have obtained, from the results almost equals of the equations, putting

4096« ™Y * instead of

‘ alp)
E,—Q(S—p)c—f—gﬁﬁj @

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, ¢ and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and Sz = 1/2:

e~ 6C+d = 4096 V18

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -

v 18. From this it follows that it is possible to establish mathematically, the dilaton
value.

For

exp((-Pi*sqrt(18)) we obtain:

Input:

"

Exp[—rr \,." 18 ]

Exact result:

a3y 2
e

Decimal approximation:
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1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10°

Property:

ayIr.
¢ 7" * 7 isatranscendental number

Series representations:

_ = a0k (1)
-n+ 18 -mV 1T L 17 {kl
£ = ¢

_Jll ["?k]

k=0

TV IE exp[ n\," 17 Z‘

m Z:?;,:, Ress_

1
gx

A7 r[-E1 — s)T(s)
2vn

-my 18
"Rl exp[—

Now, we have the following calculations:

e~6C*+® = 4096e V18

e ™18 = 1 6272016... * 10°
from which:
_L_o6C+¢ = 1.6272016... * 10

4096

0.000244140625 e ~6C+® = ¢=™V18 = 1 6272016... * 10

Now:
In ( —W_) —13.328648814475 = —1\/18
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And:

(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:
1.6272016 1

105 0.000244140625

Result:
0.0066650177536

0.006665017...

Thence:

0.000244140625 ¢ ~6C+¢ = ¢—mV18

Dividing both sides by 0.000244140625, we obtain:

0000244140625 _gc+gp _ 1 o—TV18
0.000244140625 0.000244140625

e~%C*+? = (.0066650177536

((((exp((-P1*sqrt(18)))))))*1/0.000244140625

Input interpretation:

exp| —» 18
p[ 718 | 0.000244140625

Result:

0.00666501785...

0.00666501785...
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Series representations:

exp(-rV 18 o g L
k=0
ro i 1k 13
exp(-xV 18 | e [_ 12) [_E}k
k=0
Sl v'ﬁ] mrilg Resh_%” 177% r[—é - s} F[s}]
——————— = 4096 exp|- —
0.000244141 24
Now:
e %C*¢ = 0.0066650177536
' 1
EXP[_}”‘f 18] 0.000244140625 —
-tv 18 1
0.000244140625
=0.00666501785...
From:
In(0.00666501784619)

Input interpretation:

log(0.00666501784619)

Result:

-5.010882647757...

-5.010882647757...
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Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)

log(0.006665017846190000) = logia) log,(0.006665017846190000)

log(0.006665017846190000) = -Li1(0.993334982153810000)

Series representations:

log(0.006665017846190000) = -

@ (~1y* (-0.993334982153810000)*

k=1 k

arg(0.006665017846190000 - x)

log(0.006665017846190000) = zml 5
I

= (_1y* (0.006665017846190000 — x)* x*
log(x) - 2‘ i

k=1

arg(0.006665017846190000 - =)

log(0.006665017846190000) = { >
Fiy
arg(0.006665017846190000 — z)

logi(zg) + 3 log(zg) -
T

i (—1/* (0.006665017846190000 — 2o z5°

k=1 k

Integral representation:

000666501 7846190000 1
log(0.006665017846190000) = J -
1

In conclusion:

—6C + ¢ = —5.010882647757 ...

and for C = 1, we obtain:
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¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:

€

J(¢—1)J§—¢+1=1

— Y ~ (0.9568666373
1+ © 3
e— T
1+ )
e T
1+
1+...
e-;h/E
=1- = (0.9991104684
e—27r\/§
1+ e—37r\/§
1+ e—4/h/§
1+
1+...

(http://www.bitman.name/math/article/102/109/)

Also performing the 512" root of the inverse value of the Pion meson rest mass

139.57, we obtain:

((1/(139.57)*/512

Input interpretation:

—

| 1

512|

\ 139.57

Result:
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0.990400732708644027550073755713301415460732796178555551684 ...

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢ and to
the value of the following Rogers-Ramanujan continued fraction:

e_% e ™
\/g =1- R =~ (0.9991104684
1+3 ¢5\/5_3—1 1o
e—47r~/§
1+
1+...
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Table 1 The predictions for the inflationary parameters (n,. r), and the values of ¢ at the horizon crossing (g; ) and at the end of inflation (g ). in
the case 3 < & < a, with both signs of ). The & parameter is taken to be integer, except of the upper limit e = (7 + V33)/2

o 3 4 5 (3] £

sgnian) — + = +— + — =

As 0.9650 0.9649 0.9640 0.9639 0.9634 0.9637 0.9632

r 0.0035 0.0010 0.0013 0.0007 0.0005 0.0004 0.0003

—K i 5.3529 3.5542 3.9899 3.2657 3.0215 2.7427 2.5674

—KQf 0.9402 0.7426 0.8067 0.7163 0.6935 0.6488 0.6276
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