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Abstract

In this research thesis, we have described some new mathematical connections
between some equations of Dirichlet L-functions, some equations of D-Branes and
Rogers-Ramanujan continued fractions.
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D-Branes

» String theory is bigger than
previously thought.
* Normally, open strings satisfy
Neumann boundary conditions,
string ends move at light speed.
* Dirichlet boundary conditions
also make sense

string ends live on a surface.

* This surface is interpreted as a
large massive object, a D-brane,
in spacetime, much like a
monopole.

https://slideplayer.com/slide/14393614/
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From:

Quantization of the Riemann Zeta-Function and Cosmology
L.Ya. Aref’eva and 1. V. Volovich

a1

Z(1) == "' ’g(a = i"r) (42)
where 0

EE-T}[T:I - ﬂ_—!'r;".? P{TII + :E:} .

Tz + 5

The function Z(7) is called the Riemann-Siegel (or Hardy) function [9]. It
is known that Z(7) is real for real 7, |Z(7)| = |{(7)| and there is a bound

Z(r) =O(r|e7%), €>0. (43)
and from:

A. A. Karatsuba, On the zeros of a special type of function
connected with Dirichlet series, Izv. Akad. Nauk SSSR Ser.
Mat., 1991, Volume 55, Issue 3, 483-514

thh t+h
i § |2 ()| du, Ip=]| § Z (u)du |.

fort=2, t+h= 23, we obtain:

integrate [P1"(-1/2)*(((gamma (1/4+1/2) / gamma (1/4+1/2))))*zeta (1+1/2)]x, [2, 3]

Definite integral:

i L L R
2 r[i + } 2V

B3 1=

Iixiis the gamma function



£(5) is the Riemann zeta function

We note that 3.68469 is very near to the following sum of values of Ramanujan
continued fraction:

2,0663656771 + 0,5683000031 + 1,0018674362 = 3,6365331164

[1+ 12 =7.36937

Indeed:
Input:
! r:+:)
3 1
2( a2 = 2__;'[].+—]de
2L e
Iixis the gamma function
£(5) is the Riemann zeta function
Result:
543)
2 . 7.36937
v

From the first integral, we obtain:

((((((integrate [P1*(-1/2) * (((gamma (1/4+1/2) / gamma (1/4+1/2)))) * zeta (1+1/2)]x,
[2, 3D))))"1/(e)

Input:
2+ )
3 1
i j .i"l'_l"2 ‘I :i"'--[l-'-_J xdx
=0 )
4 2
Iix)is the gamma function
£(5) is the Riemann zeta function
Result:

20 J5C)
}T—]._I.ZII:' ll| —'2 = 1.615?2

1.61572



Computation result:

! 1 1y . 1 3]
s I ) e d 54
vE ) R

From the above total integral

we obtain:

((((((2*integrate [P1(-1/2) * (((gamma (1/4+1/2) / gamma (1/4+1/2)))) * zeta
(1+1/2)1x, [2, 3D)"1/4

Input:

42[[

-b-ll—l
| =i
e

2} [1 + %}]xdr

-hll—l

Iixiis the gamma function

£(5) is the Riemann zeta function

= 1.64762

1.64762 ={(2)== = 1.644934 ..

Computation result:

2 Yefued)x - Y5E)
4 f 2} dx = %?

-29/10"3+((((((2*integrate [Pi1*(-1/2) * (((gamma (1/4+1/2) / gamma (1/4+1/2)))) *
zeta (1+1/2)]x, [2, 3]))))))"1/4

Input:



Iixiis the gamma function

£(5) is the Riemann zeta function

Result:

#5"'[5} 29

- = 1.61862
1000

8—
Vo
1.61862

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

Computation result:

9 |, G-
5 lal N : ; =
107 \ 2 r[i + 51} e 1000

Alternate form:

8—

|
100[}#5;[5} -20vx

1000V~

From: (pag.14-15)
We introduce three more functions
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IleiicTBETENBEO, JoTapadMApys o0e 9acTA 9TOTO PABEHCTBA, a 3aTeM IpH-
MeEsaA popMyay Crapamara (cM., Haopmmep, [12, ¢. 137]), noayzaem

ot ()t )=
1
4

i it 1 it it
=(g—x+T)e(r+r+7)—(x+T+T)+
i 01 () du fa 1 @y, (1 , a i\
Y T & @ \2 4§ " z)%8\l7z Tz 3T
o ¥ T T2

a 12 »
'\”+T+T) 7
— b(a———;—)(u—;-—arctgmz: )—l— it log —;rz——!—
12 2 ¢ d
52 g (g (SEBY )y | patesae

py (u)=1/2 —{u}.

From:
:s(a )(-—g——arctgaizz'l'a)—l—itlog —é——l—
0t . e [ad1]2720 ll' P1(u)du
o1 (5 ) )= S I o e e
D
4
py (u)=1/2 —{u}.
a>=Vt,
a=1\2, t=2



i(sqrt(2)-1/2)(Pi/2-arctang(((((1/2+sqrt(2))/2)))+H*2*In(1 y+i*t/2

In(1-+H((((5qrt(2)+1/2)/2))) 2)-i*t-i*t

((((i(sqrt(2)-1/2)(Pi/2-arctang(((((1/2+sqrt(2))/2)))+i*2*¥In( 1)+i*2/2
In(1-+((((sqrt(2)+1/2)/2)))*2)-i*2-%2)))))

integrate [1/2*1/((1+1/4+sqrt(2)/2))"2+1]x

T 1 \/ n pret g B2 ta el % o
_gku——-—z—}\T-—cuuug }-—ruj.ug, TR
-.L.iTrlcb (1—]—(a+£1"2)2>——5t—u5 1m(u)ju2 roanl
0 (”+T+T) o
o1 (u)=1/2 —{u}.
Input:
= 1
i

1,1 = 2
[;—T—tﬂn'l[i [5+1.,"2}+: 2 log(l) +1 Elng

Exact Result:

NCIENEY R

I[ﬂ.,l'? - é}[;—r +:ta111h'1[4+ % i [é +“H'IEJ_ lng[l‘f ;r G +1‘|IE]Z]]]

(resultin radians)

Indefinite integral:

x 2
jz[[h +%]2+1}H:4[1+[

1
4

10

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



(24 (1 + (5/4 + 1/sqrt(2))"2)))) * i (-1/2 + sqrt(2)) (/2 + i tanh(-1)(4 + 1/2
i (1/2 + sqrt(2)) - log(1 + 1/4 (1/2 + sqrt(2))*2)))))

S
e
+
P
a

1|~

=) )
[1(—%+\E][%+1tanh [4+—1( +«j2] lngl+— = \;’_]2

b3

log(x) is the natural logarithm
tanh ' ix) is the inverse hyperbolic tangent function
iisthe imaginary unit
Exact result:
1 m 1
z[ﬁ—z}x‘?[2+ztanh {4+21[ \'f_} log{ [ +\"’_} ”}

()

Plot:

.1I

o 0,005 |

~0.005 |

~-0.010 | (# from=1.2t01.2)

_0.015 |
J; — 1eal part

-0.020 | — imaginary part

Alternate forms:

G202 e L) s 3T
IDE[-3—%!(%+\J{_J+IDg1+— - ‘j_]z

1[2‘-."'5 _1}}”{.2 i 2(2 \."'_—l}xztanh'l[4+§z[51 +‘n"?}—1:::ug[1+‘—11 [% + E}z}}

49 +20v2 40 +20v2
2 i 2ivT 1 2tanh” [4+—1[ V"_} lag[ [ ‘-'"_”}
_49+2Dﬁ+49+20F+ 49 +20v2
42 tanh” [4+—1[ v’_} lng{ [ \."'_} ”
49 +2042
Expanded form:
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!.?sz _ !.?sz B
V2 (1-( ) 19[1+(2+ 5]

vz
x2 tanh'1{4+ 21 i [El - \'"E}— 10g[1+ :11 [21 - E}ZH
2v7 (1+(2 + LF) )
x2 tanh'l[4+ % i [El + M’E}— 10g[1+ i [% - \"?}2”
2
8(1+(3+ %))

Alternate form assuming x is real:
% lug[ [—é - \"'E}z - [lng[l - i [—1 - E}z}— 3}2}

i
4 z

I)-3f)

32 [1 +[§ + = 2}
x2 lag[i [51 - E}z +[5 - lcg[l - :i
2
8VZ (1+(3+ 7))
o} (3 +YZ +(s-logt+ 3 (1 + V2P
3 +
32[11+[_§+$]] o
x’ztan'l[ _5_” ] Iztal‘l_l[ _5_92 ]

2(log(1+5 (3+V2 f'}-3) 2(log{14 5 (34V2 P 3]

il

avT(1s(2+ L) 1s(1s(2+ L))

47 2
1_+ Mo ]*+ '3
xztan'l[ 2 :21 e ] xztan'l[ 2 :21 — ]
2|:5—]Dg1:.1+zl:5+\"2:| Tl 2':5']‘:"3":_1'*;':5“"2] l”

R e TR ERE

Va2

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

Root:

=10

Polynomial discriminant:
A=10

Property as a function:

Parity

EVET
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Derivative:

d x2 [1 [—% +"¢"E}[E +11:anh_1[4+ % i [l +"4"E}— lﬂg[l - ‘—11 [% + N‘T]z}m :

d 2 2
. s(1+(3+ %))
2i(2 7= l}x[n+21tallh_1[[4+i}+ 3 +10g[$]”
49+20v2

Indefinite integral:
sz [1 [—% - V'E}[; +1ta11h‘1[4+ El i [% - \."'E}— lng[l - i [El - \"'E}z””
dx =

(1+(3+F))
irx® B imx® ~
12 x@[l+[§+$]2] 48 1+[§+$]2}
x tanh‘1[4+ % i [El - E}‘ lag[l * i [.% = ‘E}z”
62 (1+(2+ &) *
x tanh'l[4+ 21 i [51 + “"E}‘ lﬂg[l +i [% il ﬁEf”

(13- 5

1 1 (1 — 1,1 o
[1 [—§+'\,|' 2 J[% +1tanh_1[4+ 51[5 +42 ]—10g[1+ 7 [5 +4 2 ]]]]
logixy is the natural logarithm

1 2 3 2 .
tanh " {x) is the inverse hyperbolic tangent function

iisthe imaginary unit

Exact result:
94(VZ - 1)(3 +stanh o+ 14(3+ VZ) - logf1+ 1 (2 VEJ))

2 2 4 \2

43+ &)
Decimal approximation:

-0.119813693554106305113172367825000104192071421417989118... +
0.0362441111646040011764623126317957887940043023663997328. .. ¢

-0.11981369355410630511+0.0362441111646041

Input interpretation:
-0.11981369355410630511 + 0.036244111164604 ;
13



Result:

- 0.119813693554106... +
0.036244111164604.._;

Polar coordinates:
r =0.125175703541819 , 8=163.169228599584"
0.125175703541819

(((exp(0.125175703541819))))"4

Input interpretation:
exp4 (0.125175703541819)

Result:
1.64088042265356. ..

2
1.649880422.... = {(2) == = 1.644934 ...

6

18/1073+4/10"3+(((exp(0.125175703541819))))4

Input interpretation:

18 4 4
— + — +exp (0.125175703541819)
10°  10°

Result:
1.67188042265356. ..

1.671880422....

iizthe imaginary unit

We note that 1.671880422... 1s a result practically equal to the value of the formula:

My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

~(29/1073+2/10"3)+(((exp(0.125175703541819))))"4

Input interpretation:
14



[29
[ &
10 10°

Result:
1.61888042265356...

1.61888042265356...

+ Exp4[0.125 175703541819

1/(sqrt(exp(0.125175703541819)))

Input interpretation:
1

\ exp(0.125175703541819)

Result:
0.9393305373373498...

0.93933053733...
And:
(0.125175703541819)"1/48

Input interpretation:

¥ 0.125175703541819

Result:
0.95763130379980905...
0.95763130379...
e S e™”
= 1_ -2
(=15 —p+1 1+ °©
e—37r
1+ Z
e— T
1+
I+..

Or:

Input:

15

=~ (0.9568666373



2
[;—T—tan'l[} [%+E]+1 2 log(1) +: glng[1+[é [\E+%DZ]—1 2-1 2]]

logix is the natural logarithm

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

iizthe imaginary unit

Exact Result:

L it e ¢l SR

(resultin radians)

tanh ™! (x) is the inverse hyperbolic tangent function
Decimal approximation:

-0.257214277549884144917616932346979302048623840464422340. .. +
0.0778083255102338300718229914518107325627586263006029525. .. &

(resultin radians)

Alternate forms:
1 e s 16
11[2'\;{ 2 —1] [}r+21tanh 1[[4+ i]+ E - lﬂg[m]]]

‘—11-1[2 '\,'I'E - 1] [}T+ Eztal‘lh_l[(4+ i]+ é +log(16) - 103’[25 +4\E]]]

%1[\!_ = %][ﬂ'+ Eztanh_l(i [[lﬁ +i)+ 2 !\"’E +16 102[2}—410g{25+4\6]]]}

Alternative representations:

-

[I —1:El.I1_1[l [% +\',_J+121EIE[1]'+ = [ lng[l+[%[ - E]]Zn —12—12]]:
z[g—tan [l —41+2110g[1}+110g[1+ —+ ]2 +% —+ J]](—%+\EJ

(-3
[I—Er—tan'l[%[%+\/_]+1210g[l}+—[10g[1+[ [‘\,‘IE+%]]2]]2—12—12]]:
i [g —‘L'Eln_l[—41 +2ilogia)log,il) +

a1 (3 E))- G AE)

16



gz 2+2D ]]2_’2_’2
1+ V2))3+2)

2
[I—tan'l[l[l+\E]+1210g[1}+%[10 [ (%[
i [g —1:311'1[—41 +2ilog.l) +: lng,,[l + [% (% wfl_Hz]

N 2
[E _tan-l[l[i +\{_J+1210g[1}+ : [ lng[1+(; (\E+ %D ]]2“2“2]]=

z[g - % z[log[l—z[—ﬂrwﬂzlog[l}ﬂ10g[1+(:—2L [1% +1\EHZ]+5 G +\Em_
lcg[l H[_T +121 log(1) +i ln§[1+ (5 [5 +\EHZ]+
(-

1 ; i 1
tan (x, ¥ isthe inverse tangent function

loggix)is the base- b logarithm

Series representations:

-4

17



[g —tan'l[E [é +\({_J+1219g[1}+ E[ lcg[1+[; [\E+ é}f]]?—zz—zﬂ]]:

2

:::-1[—1+2\/E] m+2itanh  (zg) +

[[4+ _}+ vz +lo g[zsmﬁﬂz ] z':']k [[l—z.:,}‘k wf A [1+z':'rk}

> -

k=1

for (zo ¢ R or { not (1< zg<es) and not (-ee< zp < -1)

[[gl—tan'}[% (% +\/_]+121ag[1}+ E[ lcg[1+[; [\E+ %J]Z]]E-IE_IE]F

[%H[tanh (Zo) + Eii[ +%1(—+v{_J—10g1+— —+1‘/_J2 z.;.T(

2

[[1 —z.;.}'k - [—1]\'1+JLC i1+ z.;.}'k}]]
for(zg e Rorinot(ls zg<e)and not (—ee< zgs-1)

K is the setof real numbers

Integral representations:
1
IH__EJ 11 1 1132
[?—Er —tan_l[i [5 +\',_]+1210g[1}+ = [ ll::lg[ (2 [\'E+ L_PD ]]2—12—12]]:
[—1+2\/E][21;T+[—1l5—1}—21\E+410g[ [25+4E]J

1 1
B8 16

1 1
dt
JD1+—t2[[1 160+2V2 +4ilog(L (25 +4 V2| ]

18



[I—Er—tan_l[%[%+\"_J+1210g[l}+ [10g[1+@[\'€+%]]2]]2 i2- 12]]
=(—3+5][§“[4+§*[%+ﬂ ogfi+ 1 (2 +v2))

Jl 1 Jt]
0oq]_ t2[4+ 1{ "'"_} 102[1‘*'[ +ﬁ}2”2

1 (16 +0)+2i V2 —4log( - (25 +4V2))
1(——+ 2] - [
2 16 =i a4y

16° (7 - )Tl -8)T(s) (1 - 169+ 2 V2 +4ilog( (25 +4V2))"

] [2_5}

Continued fraction representations:

o (3 (22w a7 2 i2-s2)-

Iixiis the gamma function

19



31

2
[g —tﬂn_l[% [é +\i€]+12 log(1) + é [1 log[l +[% {N"’E‘I‘ %]]2]]2—1 2—12]]:

[1-161}+2v?+4.10g[11—6 (25+4VZ)) 1 15
- :1(——+ 2]

s L3 18 3 ; 1 Vo 12
4[ K2 (1-16042 V2 ailog(; - (2544 V2 ) ]

(-2 +v2)

SR ]

1+ K 18
k=1 142k

(1-1640)+2 ‘q"?+4!10g{1—16 (25 +4v2))

(1-160+2V2 +4: log[l—lﬁ (25+4 V22

(1-16 0+2 V2 +45 log[% (25+4 VZ))f2

163+

9((1-16+2 V2 +4 ¢ log 1 (25+4 V2 )|?

415+ — 1 e
((1-16.+2 V2 +4ilog[ 77 (25+4 V2 )

O+...

16 |7+

20



o (3 2z oo (- -3

!(__-'_ EJ f_,_ [4+ 1{ \"'_} 10g[1+—{—+‘~.‘?}2” )
27, R Plogip e (el
k=1 142k
POy T i “13+2))
27N ed (Ve o1} (V2 PP
- 4{4+11{1+~.’_} lng{ Elr{:_ztwa—}z”z
oSG piiahtenies (V2 FF
- 15{4+21[ W2} 10g[1+1[ +F}2}}2
O+...

21



(24 V3)crtn o (0T -0
1[—%+ 2]%+14+E1(%+w"_} lﬂgl+— = ‘j_]z

fa+ i3+ V2)-loglt+ 2 (2 +V2))’

3 i et (o i (LT pog(ieg (VT PP

k=1 342k
i i

L e YR R e

(4 24(2 +VT) -logft+ 2 (L4 V)’
TS R TR R
4 [4+% i [% +‘--'f5}—1|::|g[1+r_lL {% +\"E}2”2
25 [4+% i [% +E}—lng[1+% [ +\"E}2”2
16 (4+3 i(3+V2 |og(1+ 1 (3 +V2 J2)?
11+...

il
2

1
2
l[l
4132

o -
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5o (3 (5 ) e l(mg( 3
SO J
Al 0T

2|l JP[4+2 P lﬂg{“i[é

Wz
f]z

) )e-i2-s)-

V2]

12(4+%z[%+ﬁ]—lng[l+

A+200(1- 2 (1+D)(4+ 2i(2+V2)-log(1+ 2 (L +V2)))

il

12(4+3 i(3+v2 )-log(1

V2 R)?

9 (1-{4+5 i(5+V2 -log(1+
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integrate [1/2*1/(((((1+1/4+sqrt(2)/2))*2+1)))]x

Indefinite integral:

j x . x?
2((1+2+ 2 1) a1+ + L)

L
4 2

XM2/(4 (1 + (5/4 + 1/sqrt(2))*2)

Exact Result:
(V2 - 2)(2 st 22 VT )t 2 (202

(resultin radians)

i (<172 + sqrt(2)) (w2 + i tanh (-1)(@ + 1/2 i (1/2 + sqrt(2)) - log(1 + 1/4 (1/2 +
sqrt(2))"2)))

XA2/(4 (1 + (5/4 + 1/sqrt(2))°2)) * i (-1/2 + sqrt(2)) (/2 + i tanh (-1)(4 + 1/2i (1/2 +
sqrt(2)) - log(1 + 1/4 (1/2 + sqrt(2))*2)))

Input:
X N
=P ——+“u'IE
4[1+[3+$]]1[i ﬁ] T
[5+1tﬂ11h_1[4+5'[5"’42}_102[1*‘;[5*—1}2 m

logixy is the natural logarithm

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

iizthe imaginary unit

Exact result:
1[‘«"? - El}xz [’1 +!T.'E111h_1[4+ El I [é + "’E}‘ lag{l ¥ i {El 3 "Eﬂ”

(- &)

Plot:

24



Vv

e 0.005 | o

-0.005 |

~0.010 | [ from=1.2t01.2)

~0.01 _
2 — real part

0020/ — imaginary part

Alternate forms:

z[ﬁ E] [ +—11[log1[5+—1[ ] lagl+— - Jz
105[—3—51[5+J_]+1ag s ‘j_]z

1[2‘-."'5—1}nx2 2[2\."'_—1}x2tanh'1[4+§1[51+ﬁ}—lag[l+i[§+ﬁ}2”

49:20V2 49+20v2
_in | 2iyEa 2 LieVE)-lsfi ) (3VEF)
494202 49+2042 49 +202
4v2 tanh™ [4+—1[ v"_} lcg{ [ v"_} ”
49 +20v2
Expanded form:
!.?sz _ !.?Tx'z B
2 2
vz (1+(3+5)) 16(1+(3+5F))

x* tanh” {4+ 1[ \."'_} log[ ;[§+E}2”
2V2 (14(2 é}]
x2 tanh'1[4+ T [— +V2 } lng[l

TNEREy

Alternate form assuming x is real:

+1(2+v2))

25



32[1+[§+%2]

o 2+ V2 (5l
8VZ (1+(3+ &)

lec:g[ [ V"_] +[5 10g[1+—[—+v‘?}2}}2}

(13- &

x‘ztan'l[ _15_:'2.—",\ ] X'ztan‘l[ _15_:2_7 ]
2|:]Dg|:1+;|:_5+\"2 '["'|—3'| 2|:1Dg|:1+:1|:.5+\-'2 '["'|—3'|

5 1% P
VE(GeET) e
Lz L,
xztan'l[ = :21 == ] xztan_l[ - :21 2 ]
2(s-logf14 (V2] 2(5-logf14+ (V2 )

4vzZ (1+(2+ L) ) 16(1+(2+ L))

4 V2

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

Root:
=20

Polynomial discriminant:
A=10

Property as a function:

Parity
EVEI
Derivative:
i [0 8(-2 +V2)(Z sitanh 4+ Li(L +v2) -log(1+ 2 (2 - V2]P)))
. 4(1+(3+ &) ‘
2i(2 2 = 1}x[n+21ranh'1[[4+:—;}+$ +1Dg[$]}]

49 + 2042

Indefinite integral:
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f[x’zr}[—é + E}[g +1tanh_1[4+511[§ + E}—lﬂg{l+ i {El - E}z}” e

()
imxd ~ inx ~
125[1+[§+%_]2] 48 1+[§+$]‘?}
x° tanh'1[4+ % i [El - ‘«"E}— lﬂg{l - i [l - ‘«"'E}Z”
+

2
6vZ (1+(5 + )
i ranh‘l[4+ % i [El + ‘«"E}— lﬂg[l +i [% + E}ZH

(13- 5

—onstant

For x = 3, we obtain:

Input:

e T

[;—T +1ta11h_1[4+ % i (E + NEJ—lﬂg[1+ i (% +\EJ2]]]

2

logix is the natural logarithm
tanh ! (x) is the inverse hyperbolic tangent function

iizthe imaginary unit

Exact result:
91{‘4‘? - %}[‘l +ztanh‘1[4+ 51 z{l + ‘-‘T}—lcg[l - i [El + Ef”}

2 2

(G5

Decimal approximation:

-0.119813693554106305113172367825000104192071421417989118... +
0.0362441111646040011764623126317957887940043023663997328. .. ¢

Alternate forms:

QL[EE—1}[fr+21tanh_1[[4+i}+L-—‘*l':'g[ ~ ]]]

V2 254442

49 +20v 2

9i(2V2 - 1}[;r+21tanh‘1[[4+ 1)+ &= +log(16) - log(25 +4E}]]

y

49 +2042
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9i(2V2 - 1)(r+2itanh™}(Z (16 +0 +2i V2 +16log(2) - 41og(25 + 4 V2))))
49+20V2

Alternative representations:
[[—é + E}[; +itanh” [4+ 1{ ‘«'f_} log[ = [— + 5}2”” 3 ;
Z =
“(1+(3+ %))
9 [g +ztanh‘1[4—lngp[l +i [l + E}z + 211[51 +E”}[—El + \-‘T}

(2]

[{—§+E}[g+ztanh [4+ 1[ ‘u"'_} 10g[1+—[—+\'{§}2””321 _

- %—lz]

Qz[g +itanh” [4 lag[ﬂ}lagﬁ[

4[1+[

—
-hl-—-
—_—pa
b =
+
_|.

[T P

+

|

[

+

(3 VZ)(3 viranh™(a+ i(3+VZ) loglt 3 (3 VI Fi
(i)

|5—]Dg{1+ +1.|'2'|“"|+ :{1; \.n"_ll
9 :§+110g . [—§+E}

1'|| —3+]Dg||r1+ { ] ]— I: 1.-'2]

iaf

loggixiis the base=b logarithm

Series representations:
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(-3 +Y2)(5 +manh{a+ 335 + V2)-log(1+ 3 (5 + V2)))) 55

o+( )

=
Q- 1+2\'I'_l|-[ﬂ'+2!tanh [{4+; EflM]]
49 +20v2

[{—§+H}[%+zt3nh {4+ 1{ 1-."'_} 105[ _[_+1,‘."_} ””32
(L3 + )]
91[—51+ﬁ}[g +1tanh‘1[4+%1{51+ﬁ}+zkwl‘_gﬁzk+”f ]]
/)
&é+¢i”§+NMm H+ 4 fj mﬂ1+_b+giﬁm§!:
RER]

= 91‘[—1+2\"E][;r+21tanh_1[zn}+

7|~

4[1+[§+
4 Y

[X]

40 + 202

(+3)+ o el i) - -t 07 )

!i v 2 -

k=1

for (zg ¢ Ror( not (1< zg<es) and not (~ee< zg<-1)

21+E}_10g[1+i [El +\."'E}2””32! )

4[1"'[% Tz

[5+1[tanh (Zo) + %i;ﬁ[ +—![ +\({_] 1021+— +\"_JZ ZUT

|

fori(zg e Ror(not (1= zg<o) and not (—ee< zg=-1))

{[1 R o PO [ | +z0}“"}

K iz the set of real numbers

Integral representations:
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[{—§+E}[g+ztanh [4+ 1{ ‘u"'_} 10g[1+ [—+E}2””321:

._.
=
~
| S —

R R RIS

(34 Z)(5 stan o 3i(3VE) gl 33+ VEP)) s

(i)

- ) 9[—1+2E]

8 (49 + 2042 )22

[-sm'-‘-"zﬂl 16 i)+ 2 2+411ag[ {25+4J_]U' [5—5]“1 5)
—i oa+y

o 1+ 55 0-160+27 st a5 42

|
d’s] for 0

[{—§+E}[%+zt3nh [4+ 1{ ‘u"'_} 10g[1+ [—+ﬁ}2””321:

TR CReS
91——+ﬁ
4{1+[i+$]2]r[ ] .
r, 2atle D) ey G B) pren e

e VT 5 G )

30



[[—21 + ‘u"?}[é +1tanh‘1[4+ El i [é + \.’?}— lag[l + i [El + \.’Ef”” o
4(1+(2+ %))
1 9![_}+EJ[E+4+511[21+M“E}—10g[1+‘—11[51+‘-"E}2}
4(1+(3+ &) : i
i by F[EI - s}r[l - slr[sr[—{4+ 21 i [El +‘-4“E}—10g[l +J—11 [é - E}Z}}z}_s

j“'wﬂ’ r[3 i 5}

Iixis the gamma function

-0.119813693554106305113172367825000104192071421417989118... +
0.0362441111646040011764623126317957887940043023663997328. .. ¢

-0.1198136935541063+0.0362441111646040011761

Input interpretation:
-0.1198136935541063 + 0.036244111164604001176

iizthe imaginary unit
Result:

-0.1198136935541063... +
0.03624411116460400...

Polar coordinates:
r = 0.1251757035418194 (radius), &= 163.16922859958368° (angle

0.1251757035418194

Input interpretation:
0.1251757035418194 - 8

Result:
1.0014056283345552

1.00140562833...

Input interpretation:
1
5 (0.1251757035418194 11+ 0.1251757035418194 - 4)

31



Result:
0.9388177765636455

0.9388177765...
18/1073+((((0.1251757035418194* 1 1)+(0.1251757035418194%4)))) / 2

Input interpretation:

18 1
E - 3 (0.1251757035418194 - 11 + 0.1251757035418194 . 4

Result:
0.0568177765636455

0.9568177765...
Note also that:

(1/0.9388177765 + 1.00140562833) * 1/2 =2.06657506273... value practically equal
to the result of the Ramanujan continued fraction 2.0663656771

=1+ — =1.0018674362

1- =y = 0.9568666373

=1- = 0.9991104684

\/g 6—27r\/§

3745
1+3 e i/ -1 14
e—47r\/§

1+

I+...

32



A S — 1 ~ 20663656771

,/%erfc[g ] ~ 0.6556795424

Now, we have that:

T 1 t Fd t 1
p=glog+ T (e—7 )+ g logr—5+0(5)=
t ki i b1 4 1 1 3
= log g — g+ {e—7)+0{+),
t k | ¢ Z ¢ 1
%=““aTn+—z‘“’g?+%(“‘“z‘ +T1”g?‘-T+O(T)+
" kt t 1 1
BN SNTOYRY VRS, Ky TNV, W8 0 1 (PO W R 8.
g B &It 4ft F 4 a \ &
Ofozmadasg 4epes Qg IHCIO

ForT=3, t=2anda= \/2, and
k>3

k=5

we obtain:

((sqrt(2)-1/2))*Pi/2+2In1-2+1/2
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Input:

w_ l] z 2log(ly-2 :
ey —+410 i
2 2 B 2

Exact result:

L0 3)-

2 2

Decimal approximation:

logix is the natural logarithm

-0.06395669431826518610772035078052887174198150515593134370...

-0.063956694...

Property:
_§+}[l

2 -2

Alternate forms:

[l l] 3
e i,
vz o4 2

h

3 S ——

3
2 V2

£l

[—5—}T+2'M'I'E}T]

o | =

——+y 2 ];r 15 a transcendental number

Alternative representations:

1
(\K_—EJ}T+2102[11—2+

1
2

B

1
(\K_—EJN+2105[11—2+

1
2

B

1
(\K_—EJ}T+210E[11—2+

[
B3|

3 1 1 o
=—5 +210g:.[l}+ EJ‘T(—E +*q'|2J

3 1 | R
=5 +2 logia) log,(1) + E;rr(—i +v EJ

3 1 1
=-= +4tanh '(0) + = (-— 1.."2]
2+ an [}+2fr 2+

34

loggixiis the base=b logarithm



tanh ! (x) is the inverse hyperbolic tangent function

Series representations:

1
[1,.' _EJ}T-'_EIDE[I}_E-'- 5
1 arg(2 -x < g
Enexp(ur{g—}”# x Z 2% for(xeRandx <0

2m

1
2

(*J 1} 2logil)-2 : i 2 logil
=i + 0 - -_—= - - = 0
2 ™ gL} + 5 4+ gily+

B |

2
k 1 k &
1 [1 Jl"lzlalg‘z_z':'""‘zmzl."2<1+lals':<2—z|:|3.-'<2nmi (—1) [_E}k (2 —2za) 2
pt Y s
2 -ty D T k!
L= 1 1
= - = +2].C| [1 -2 o
2[ 2]” Sk g
1 arg(l - x L R o
- |-6-m+ lﬁz'nlg—}J+Elng[x}—EZ J ) +2m
4 2 = k

o [—l]fc (2 _x}k x {— l}k

argi2 - x
Exp(zn {g—}”\{; Z 2 forixeRandx <0

2m s k!

argiz)is the complex argument

|x] iz the floor function

n!is the factorial function

(@i is the Pochhammer symbol (rising factorial)
iizthe imaginary unit

K iz the set of real numbers

Integral representation:

1 1 3 11 V2
(1.' ——J;r+210§[1}—2+—:————+2] —dt +
2 2 2 4 1

Ba | =
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1#((log(5*2)/(2Pi)))-1+Pi/4((sqrt(2)-1/2))+(1/2)

Exact result:

1

~Jre

2

log(10)
2

1,
W P ey Y5, 10
2+=4['“r

Decimal approximation:

logix is the natural logarithm

0.584489452280581277382533538474862902404755783453679001725...

0.58448945228...

Alternate forms:

1 — 1 log(100)
—[—2+[\"2——}N+—Gg ]
4 2 m
R T logi10y
278 ov3 | 2n1

~4r-r*+2v2 r* +4log(10)
B

Alternative representations:

logi5 - 2} 1 1 1 1 log. 10y 1 1 =
g—_ —[-\,JIIE——J}'r-r—:——-r g +—}T[—_+'UIIZ}
2 4 2 2 2 2 4 2
logi5  2) 1 1 | 1 logia)log,(10y 1 1
it ol B, (e B Dt s e Tt L ke 9
2 4[“r EJ’HE 3" I +4”[ zﬂ‘r]
logi5 - 2) 1 1 1 1 Lihvi-9 1 1 —
logc~2) | _[1,1'2_—};”—:_—_ . 2 [__H,fz]
2x 4 2 2 2 2 2



loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

e A58
log(5 - 2) 1 1 1 1 « x  log® Zk=1
——1+—[\G——]}T+—=————+ + -

2 4 2)°727 2 8 oy3 2n 2
log(5 - 2) 1 1 1
= o —( z_—] e
2 ~ vz e
o (=1 (10— x*
T T arg(10 -x)| log(x) Zk=1 x
i T +1{ J+ - orx<u
2 8B o947 2r 2 2
log(5 - 2) 1 1 1
D1 (e}
21 & V2 g
n i O -1 (10-2¢ * 5%
1 « m = Hrg[z.j] AEE) | logimy) Tk —
e e + -
2T gy T O e

argiz) is the complex argument

|x] iz the floor function

Integral representations:

log(5 - 2 1 1 11 1 101
L}—1+—[\'} _—]m-:_-_L al +—j Z at
2 4 1 e R I TR TN N

logi5 2 1 1 1
g—}—l+1(ﬁ——}r+—=

2
T i ooty @75 r[—.s]n2 Il +s)

- -— ds for-1l<y =<0
242 4 7° =i g4y Irl-s)

(=]

2

Iix)is the gamma function
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_1%((log(5*2)/(2Pi)))+1-Pi/4((sqrt(2)-1/2))+(1/2)

Input:
log(5 - 2) o — 1
- ey () o, W
27 4 [*‘f 2}+

Exact result:

1= 1 log(10}
e,
4 2 2

B | L

Decimal approximation:

logix is the natural logarithm

0.415510547719418722617466461525137097595244216546320998274. ..

0.415510547719...

Alternate forms:

4 log(10)
(12+ﬂ'—2' 2 m- i }

ool

I

m log(10)
242 2w

|t I %

T
+—_
8

[5+ [é B *q"'EJfr— Elcg[lm}

ha

log(5 - 2) 1y 1 1 3 logl0)p 1 1 =
—g—+l——[1u"2——]fr+—:—— = ——}T[——-I"UIIZ}
4 2 2 2r 4 2

logi5 - 2) 1 1 1 3 logia)log 10y 1 1
) Ay k. 4, Linlm)
T 4[‘){_ 2]“2 2 21 4”[ zﬂ‘r
log(5  2) 1 | 1 3 Liht-9 1 1
DL T Y- A2 L
By 4[“F af* e T a vt ag " 2“""



loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

1
g (-if
log(5 - 2) : 1(‘/— 1] 1 3 = T 10g[9}+ k=1 "1
- +1-- ——|lr+- = -+ - - -
2 4 2 278 a3 2=z 2
log(5 - 2) 1 1 1
= = =l et
dx 4[‘/_ EJ’T 2
o (=DF (102 x*
3 m {arg[lﬂ—x}J log(x) ¥ 3 ,
— - - - — ol X 1]
0 Gag e O oy - 2
logi5 2 1 1 1
e e g )eg s
kg
. i (-1F¢ (10-zg f* z5F
§+ LI * arg[m] argizo) _lug[z.:.}_rzkil .
2 B o473 2 2 2

argiz) is the complex argument

|x] iz the floor function

Integral representations:

OB D (V2 -J)reg=tel 2 (Ml
2 4 2 2 2 8 947 2rJi ot
log(5 - 2 1 1 1
e 15 (V2 - g)ees
T
T i i ooty G5 r[—.S]l2 Il +s)

3
—+= - +—
2 8 242 477 —i o4y Il -sy

Iix)is the gamma function
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1#((log(5*2)/(2Pi)))-1+Pi/d((sqrt(2)-1/2))

Input:
log(5 ~ 2)

m
2 4

(-3

Exact result:

Ly 1 log(10)
—1+—['\;'I2——]}T+ g
4 2 2

Decimal approximation:

logix is the natural logarithm

0.084489452280581277382533538474862902404755783453679001725...

0.08448945228...

Alternate forms:

[_4+ [\,"E ) E}}T+ lng[lDD}]

Pl =

i

T logi10)
+

i
8 2492 2m

Fo o log(10y
1 B
2

Alternative representations:

logi5  2) l[1ul,2 lJ .
—_— - = - —|r=-1+
2 4

logi5 - 2} 1 1
L Tl B

2

logi5 - 2) 1
oS i l + —
2 4

[15- —J}r:—l—

log.10) 1
e

(-2 +v2)

logiaylog,(10) 1 [
————— 4+ |-
2w 4




loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

a 5
logi5  2) 1 [\j_ 1} i X T log(9) Zk=1
— -1+ - ——|r=-1-=+ - -
2 4 2 B8 247 27 25
logi5 - 2) 1 1
o Ly, B iz i
2 =0 (‘{l_ EJ’T
oo (=1 (100 x 7K
. arg[lD—x}J+10g[x}_Ek=1 X - .
B 2492 2 2 2 '
log(5 - 2) 1 1
Sk SR ( 2 _] =
n Ty V2 g
= Lok (-1 (1020 z5F
% T d arg[?{l] UEE) | 1og(zg)  Zke .
-1--4+ +1 + -
B o242 2x 2x 2
argiz) is the complex argument
|x] iz the floor function
Integral representations:
log(5 - 2) i 1 (\({_ 1] Y m m 1 fm 1 -
e e -——|a=-1--+ =" =
2 4 2 B 242 2x)1 i
log(5 - 2) 1 1 (\E 1] 7 T T i f:‘m+y 9~ r{—s5)° [(l + 5) 5
AR - - —lr==-1-- -— 5
2x T4 2)” B gl Tilea)

Iixiis the gamma function

From the following sum:
41



-0.063956694 + 0.58448945228 + 0.415510547719 + 0.08448945228

Input interpretation:
-0.063956694 + 0.58448945228 + 0.415510547719 + 0.08448945228

Result:
1.020532758279

1.020532758279

Note that from the following values of Rogers-Ramanujan continued fractions:

T

35 -
¢ =l —— = 09568666373
V(¢—1)\/§—¢+1 1+e—_3”
I+ ——
e—ﬁ
1+
1+..
e_% e—zzw/g
NG =1- ———— ~0.9991104684
c
—¢+1 1+W
1+ d/5® -1 I+ ———
e—4zn/§
1+
1+...
we obtain:

1/2(((1/0.9568666373)+(1/0.9991104684)))

Input interpretation:

1 1 1
2 [a.95535553?3 ’ 0.99911D4584]

Result:
1.022984019876352948168796053849360636152194103588348225836...

1.022984019....
The two results 1.020532758... and 1.022984019 are very closed

Now:
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k
o=—tlog 53—+t + 7.

=g log 3z —7 +¢(s—¢),
ForT=3, t=2and a=+2, and
k=3

k=35

21n(10/(2Pi))+2+Pi/4

Input:
—Zlug[;—c‘]+2+ =

I

logix is the natural logarithm

Exact result:
T | 5]
G T P o
’ 4 g[}r
Decimal approximation:
1.855982110228047908700996882073617865292679267137364154445 ..

1.855982110228...

Alternate forms:

T

(8w +8iog(2)

[8 +7-8 lag[?—TD

Pl =

2+£—2bm5+2hgm

Alternative representations:
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91 [IDJ 9 T ol (ID] T
-2log| — - =2-2log,| — |+~
Blagl "2 Belan) 3

h

21 [m] 2+~ =2-2logia)l (mJ £
-2 log| — - =2-2Zlogla)log,| — |+ -
6T Sl b

10

10 T : T
—210g[—]+2+—=2+2LL1[1——]+—
2 4 2rxl 4
loggixiis the base=b logarithm
Liy(x)is the polylogarithm function
Series representations:
—Sam ik
1':' T Fin m‘![ ;T}
—210g(—}+2+—=2+—+2
2 4 4 k
k=1
5 k(5 k&
21 [10} g S ik 21 zi[_h e
—-2logl — |+ o - - — £ 10g(xX) +
lae) ™ T AT T 2e BT L k
tor x [l
10 g
—210g(—]+2+ - =
2 4
s 2 e k(5 k&
2+£—41}1’ § arg[zﬂ] it -2 log(z }+2§:[_1]I [;_ZD} .
4 2x ’ k

k=1

argizlis the complex argument

|x] iz the floor function

Integral representations:

10 T T il |
—210g[—}+2+—:2+——2]"—d’t
2 4 4 1t
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-1+ E}_S I(—5)° T(L +5)
m

10 T b ‘4‘w+y[
—2103’[—]+2+—=2+—+— [ ds for
2 4 4 ;

T T aaty Il -s)

1*In(15/(2Pi))-3/2+Pi/4*(((sqrt(2)-1/2))

Inputl:E 2 oy — 1

og(g=)- g 2= g)
Eyéac?L result:1 .
~3+3 V2~ gjeiiog( )

Decimal approximation:

Iix)is the gamma function

logixy is the natural logarithm

0.088194787533731989381484921942713628579306212237734676162...

0.0881947875337...

Alternate forms:

3 = b 15
-——-=+ _+10g[—J

2 B 9243 2m

3 1 — 15
—5+§{21}'2—l]}r+10g[—n]

Alternative representations:

13y 3 1 1 3 15 1 1 e
1103’[5}—5+Z [\K_—EJ}T:—— +10g:.(—]+aﬂ(——+ﬁ"2J
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15y 3 1 1 3 15 1 1
1103’[—}— 5+Z [\K_——Jfrz—i +10g[ﬂ}10gﬂ[ﬂJ+an(—§+EJ

2

15 3 1 1 3 15 1 1
) 24T L S B3
7 2+4‘K_ TR T Sy 2”!_
loggixiis the base=b logarithm
Liy(x)is the polylogarithm function
Series representations:
15, 3 1 1 3 15, o -2=)
llﬂg(—J——+—(\K_——J}T=—— S +10g(—1+—]— o Ml
2x) 2 4 2 8 949 20 e k
15, 3 1 1 3 15, & @ (=, }k
110g[—]——+—[\‘l_——];r:—— S e +10g(—1+—}—2¢
2x) 2 4 2 2 B 9y9o 2 o k
15 3 1 1
) 325067 )
og 2 + 4 \K_ 2 8
3 . arg[;—s -x o (- 1]|‘Ic [ﬁ —x}k x*
-—— - =% +2im = +10g[1‘}—2‘ fo 0
2 242 2x o k

Integral representations:

{32 35073

2 2

3
2

argizlis the complex argument

|x] iz the floor function

b b S |
—+—+Jz’r—d’t
8 242 N1

46



;r i rm] [15 21} I{-s¥ T(1 +5)
A — - — ds
2 8 2 z.i'T o= o4y I'[l —5)

The total sum of the various results is:

(-0.063956694 + 0.58448945228 + 0.415510547719 + 0.08448945228 +
1.855982110228 + 0.0881947875337)

Input interpretation:
~0.063956694 + 0.58448945228 + 0.415510547719 +
0.08448945228 + 1.855982110228 + 0.0881947875337

Result:
2.9647096560407

2.9647096560407

From the following two Rogers-Ramanujan continued fractions:

er Z ! ~2.0663656771
,102n+1 1+ 1
1+ 2
3
1+ i
l+——
1+..
4 ffdt _ 12 ~ 0.5683000031
e¥> cosht - 1
2
1+ I >
2
1+ .
2
1+
32
1+ .
3
1+
1+...
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o0 2
o L 113 ~ 0.5269391135
0 €7 sinht 14 s
1+
23
3+
23
1+ 3
5+
3
1+ 3
T+..

Now, from the following calculation, we obtain:
1/(0.5683000031+0.5269391135) + 2.0663656771

Input interpretation:
2 +2.0663656771

0.5683000031 + 0.5269391135

Result:
2.07040830300405281353430798382709033094297011177440263458002. .

2.9794083039... result very near to the previous value 2.9647096560407
We have that:
((((1/(0.5683000031+0.5269391135) + 2.0663656771))))*1/((2+P1)"0.5))
Inpult interpretation:

1

v'ﬁf +2.0663656771
\/ 0.5683000031 +0.5269391135

Result:
1.618442953...

1.618442953...

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

- . Tis [ =az—=5%
|'J..\.l+:| [{s)[{-a@—s) ds
=i a4y 2.5

(2 x i)y [{—a)

1+z)" =

_55/1073-+((((1/(0.5683000031+0.5269391135) + 2.0663656771))))*1/2

Input interpretation:
|
55 | 1
10° \u' 0.5683000031 + 0.5269391135

+2.0663656771

Result:

1.6710962615...
1.6710962615...

We note that 1.6710962615... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

(2/10°3-(55%2)/10°3)+((((1/(0.568300003 1+0.5269391135) + 2.0663656771))))*1/2

Input interpretation:
[2 55 2] |I 1

10°  10° )7\ 05683000031+ 0.5269391135

+2.0663656771

Result:

1.6180962615...
1.6180962615...

This result is a very good approximation to the value of the golden ratio
1,618033988749...
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Now, we have that:

= log 5 — 5 + (a5
ForT=3, t=2and a= 2, and

k>3

k=5
We know that:
In(15/(2P1))-3/2+Pi/4*(((sqrt(2)-1/2))

off2)-3507 -

2@ 2
e | 15
R
2%[“f 2)" " %5,

0.088194787533731989381484921942713628579306212237734676162...
0.088194787...

Z(t, %)= et ], (-_;_ it -x)

r=%® =1 L g =006

Z(ty, x)=Z(t) = 0L (5 + it

a>=>Vt,
s = 0,0 + il

=k 1:2—sr(1;3+;]_
p(s0=20)(=) e

—-1/2

£i0 @, %) — {P(%i"‘ it,x)} )
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ieVE

B(X)"__ T(X) ‘
[T |=Vk
I 1 =8 | a)
_ 2-§ i e
p(s.x):e(x)(—fﬁ-)“ S
3 +7)

elt (1, %) — {p(% |+ it x)}"‘”ﬂ;

From:

o oVE
W= T

17(sqrt(2))*(sqrt(5)) / (sqrt(5))

N

5

<

Vil
I

- 0.6056908670788134288044363562502044400630387809861072875... +
0.79569320156748087192860690020197189349039323597968150018...

1\"'—2 I1s a transcendental number

Exact form

r=11 A = 127.279°

L]

ForT=3, t=2and a=2, and

k=3

From:
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L}

1 — a
pm0—=e@ (%) PP(( : :a 3)j ;
]

ei0 (& %) — {P (% )}—uz

(3/P)N(1/2-(0.5+21))) * gamma (((((1-(0.5+21)*(1/2))+(sqrt(2))/2)))) / gamma
(((((0.5+21)/2+(((sqrt(2))/2))))))

5

Input:
11 v
[3 Jl_.'z—f.n.5+2n I'[[l —(0.5+20 2+ T]
P 1 vz
1 05+20+ %)
Iixiis the gamma function
iizthe imaginary unit
Result:
1.04723... +
0.349266... i
(using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r=1.10394 radius i 1= 18.4443° (ancle

1.10394 result very near to a multiple of the Cosmological Constant 1.1056 * 10

Alternative representations:
[3} r[[l—%[':'.5+21}}+ %] [%[_0_5_2”_’_%]![3}5_2‘-

m

1/2-0.542 i)

r(05+20+ ) (-1+2 05420+ )

[3}1;2_.:0.5*-2” {[1— (0.5 +21}}+ L] [1+ le05-28+ sz D] [E}D-EI

[ [05+2n+“'—] [ ©05+2i+ L2 ,D]
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{3}1-"2“0'5*2” r[{l = % (0.5 +20)+ %] [l}iw_u.s-zm"’—} {"

m

3}0-2;'

1 vz (1) =1
F[E (05+20+ T] _1+;—¢n.5+2n+%

n! iz the factorial function
I'ia, xiis the incomplete gamma function

(@) is the Pochhammer symbol (rising factorial)

Series representations:

—

()0 r((1- o5 +20)+ 2] 97 (1) g,

m L

(-0.25-i40.5 vz f ik
k!

r[ Lio5+2h+ Q] Zm 2% T R a5 4
4 % k=0 k!

. : - ) : T 3
{3}1,-24D.S+2::| r{{l : % (0.5 +2!}}+ %] g_\f {l}—Z; kaﬂ {U.?S—wm_S 1.-'; zu]kl"‘ :'lizl:lJ

T m

r[ L5420+ Q] w (025440542 -zu]"r""";z,:,;
2 2 T -
Ior{zp e Forzgp =0

{E}l,u'z—':l:l.5+2fil r[{l _ 21 (0.5 +2 !_}} %‘]

r[im.s&mg]

k!

N R (L), sk
g {ﬁ}‘z’r[u.?5—1-+u.5%22"=n‘ Tlakemrs ]

k!

-1 1 12-2:.:.:!"‘ T
r[n.zs +i+05vVz Z:’ﬂ 57" 8 ]

for not ((zpeR and e < zg < 0))

£is the set of integers

K iz the set of real numbers

Integral representations:
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m

[3}1"'2_(':"5&‘.3 r[[l - i 0.5 +2 z}} g %] g-i [5}‘2 i [Hlog 0251403 'E{rl}.:{t

r[é 0.5 +20)+ %] Lllag":'-?5+“"*‘:'-5 \E[rl}':”

(A (1~ 25 +20)+ Y1) g (1) frogt p0259405T gy

m m

F[l 05 +2n+ ﬂ] J;N{“_E M
2 2

(2)* 20 r((1- 2 0.5 +20)+ 2]

m

F[l N5+20+ %]

2

R 4 HU2(05-2ikVZ 2 _i-1 +x}[1 + 1 05-2h+ Q]
0-2i exp J £ i

0 (-1 +x)log(x)

1/2{0.542 iV 2 |2 1 o AR
“1+x / —[—1+x}[E[D.5+21}+T] 1.0-2i
dadx (—]
i—1 +x) log(x) T

logixy is the natural logarithm

(((1.10394(1/2420)))(-1/2)

Input interpretation:
[1.1[3394 [% s EID_M

iizthe imaginary unit

Result:
0.522480... -
0.407940...

Polar coordinates:
r = 0.662873 (radius), 8=-37.9819° (angle
0.662873
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(((((1.10394(172+2)) (-1/2)))) * zeta (1/2+2i)

Input interpretation:
[1.1(:3946 +2 :]] A [é ; 2:}

Result:

0.103043... -
0.342545... ¢

Polar coordinates:

r =0.357708 (radius), &= -73.2578°

3

0.357708

Alternative representations:

L[El +21, 1}

1 L |
[1.1&394(— ; 2:]} _;[— ¥ 21] =
2 2

\fll.ma;m[é +21)

..[El +21, 1}

1 T S |
[1.10394[— + 21]] _;[— + 21] e
2 2 f
\/1.1r:|394[§ +21)

..[51 +21i, zl}

£(5) is the Riemann zeta function

iizthe imaginary unit

1 2. 1
[1.10394[— . 21]] _;[— +2 ,] =
2 2

Series representations:

55

\f 1.10394 (7 +2i) (-1+2%421)

£i5, aiis the Hurwitz zeta function

(5, a)is the generalized Riemann zeta function



1 Yz 1 1.34599 4 5 (-1 kY2
[1.10394[— +21D _:[— +21] s =L
2 2 (-1.41421 + 4" V1 + 4

(1.1&394(% s 21]]_1"'2 [% +2,] s

':—lilk{—% +2 J':[k ¥ie

0.95176 y 1.90352 0.95176 £, &
+

+

\/l+2£ \/—1+21[—1+41} (l432;
2 2 2

1/2-2i
TR o (-1 Lkl /22 {k]

14n

1 =1/2 21 0168240V 1 +4: T,
(1.1&394[— 3 2;]} _;[— +2 IJ -
2 2 (—0.25 +9(0.25 +1)

n!is the factorial function

: th
¥n is the n

Stieltjies constant

y is the Euler-Mascheroni constant

ny . . ' o
:~:IS the binomial coefficient
m |

Integral representations:

1 iy, o 2.69198 (0.25 e
(1.10394(— ¥ 21]] _;[— +21] s il J“’rl-'“z‘ frac[—]dt
2 2 V1+4s 0 t

1 e 1 1.34599 4 oo (12421
(1-]-':'394 (_ + 2!]] 1__(_ +21] = - J : at
. 2 (141421 +4)VI+air(l 424 o 1+e

1 -1z (1
(1.1':'394 (— + EIH ._.'(— +21]=
2 2
0.95176 42 fm
(141421 -4} V1+4i 17 +24)

£ gech® i) dt
0
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sqre[ 1/((((((((1.10394(1/2+21)))N(-1/2)))) * zeta (1/2+21))))]

Input interpretation:

1
| (1.10394 (2 + 247 (2 + 24
‘1\[ 9[E+ 1” +[E+r}
£(5) is the Riemann zeta function
iizthe imaginary unit
Result:
1.34181... +
0.007564. ¢

Polar coordinates:
r=1.672 (radiu , 8= 36.6289° (angl

1.672 result very near to the proton mass

All 2nd roots of 0.805308 + 2.67707 i:
Polar form
1.672 fD'ﬁgpsz | 21,3418+ 0.99756 i (principal root)

1.672 ¢ 2923 . _1.3418 -0.99756

Alternative representations:

1 ' 1
Lo an | dLei)
\ (1:20394(7 +24))7 4(; + 24) 2

\\' ".I'I 1.10394 | 1::+2 i)
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1 1
(1.10394 (2 + 24 ¢(2 + 24 fLazia)

—

1III|' 1.10394{?2;‘]

1 1
(L10304 (242 (2 v2s) | Slaaia®
1III|' 1.10394{]5+2;':|

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Sp,pix)is the Nielsen generalized polylogarithm function

Series representations:

1 | 0.742947 47 (-1.41421 + 4 |V 1+ 44
(1.10394 (2 + 247" ¢(2 + 24 T (1 kN2
1

(110394 (; +2 i {2 +2i)

0.742947V1+4: 2 [-1 ] 0.742047 V147 |
-1+ Z 2 -1+
..{% +21’} kot k L{i +21}
1 - 0.742947+ 1 + 4
(110394 (2 + 24 ¢(2 + 24 3 € k(- +z;f
—1+4:

'
[ his the binomial coefficient
m

n!is the factorial function

th

yp isthen Stieltjes constant
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Integral representations:

i 1 ) ‘  0371473V1+ 4.
\1 (1.10394(1 + 21}}'”2 (2+2i) \ 025+ fe242 frac( ) at

‘ 1
\ (1.10394(] + 24 ¢(2 +24) R
1.05060 - 4727 (-1.41421 +4') V1 + 4; r[g +21)
“1' j;"’tl-"z*z U sech?(t) dt

1
1! (1.10394(7 +2 i {2 +2i)

0.742047 47 (-1.41421 + 4V 1+ 4; r[% +2i)

=1/242i

| ot ST ol
\1 Jj 1+ at

And:

y is the Euler-Mascheroni constant

1/ sqrt[ L/((((((((1.10394(1/2+20))(-1/2)))) * zeta (1/2+2i))))]

Input interpretation:
1

1
\/ (110304 (La24)|72 g Lazi)

Result:

0.479975... -
0.356837... i

59
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iizthe imaginary unit



Polar coordinates:
r = 0.598087 (radius), &= -36.6289° (angle

0.598087

Alternative representations:

1 1
L R - 1
(110304 La2i) 2 o[ Laai) fLlezin)

,—
1III| 1. 11:1394 +:u:|

1 1
L R - 1
(110304 La2i) 2 o[ Laai) fLlezin)
_'—,—

1III| 1. 11:1394 +:u:|

1 1
1 =
{1.10394{?2;‘]]'1“'2 .r_.'{;];'+2r':| f{1+2: 1
,—
1III| 1. 11:1394 +24:||} ~1421/2428)

£i5, aiis the Hurwitz zeta function

(s, a)is the generalized Riemann zeta function

Series representations:

1

1
\/ (110304( a2 i o342
1

1 — &
o, [ D'?4294?u’1+4: 2 D.?4294?1.-'1+4:
‘ {{l+21 2""‘:':' k f{étZJ']

\
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1

1

1
\/ {1.10394{?2;‘]]'1“'2 ._:'{?2:‘]

1

0.742047 4 1444

1 (-Laaif g,

2 B
+ +
Y =144 Zk:l

1

k!

Il

1
\/ {1.10394{?2;‘]]'1“'2 ._r{‘]?wzf]

Integral representations:

1

0.742047 ¥ 1444

- { L i-sp :[t {{k:'-:sD )

Zk:l] k!

f"| 5 F

1
\/ (110304 {é+2;‘]]'1"'2 .;'{bz;']

1

0.371473

V1444

0.25+ [2r-1242 frac L)ar

1

1
\/ (110304 {; +2:':|:|'”2 ;{lzwz il

1

Lo5060 - 4721 (2141421447 |V 1444 r{§+2;']

L\mruzurﬂhz“m

1

1
\/ {1.11:1394{;_wz;']]'l“'2 ._:'{iwz;']

From:

0.742047 47 |-1.4142144" |V 1444 r{Jsz:']

~1/242

E}o [t Sl

1+ef

61

n
[ his the binomial coefficient
m)

n!is the factorial function

th

yn isthe n Stieltjes constant

y is the Euler-Mascheroni constant



Tt 1

4 j " E ~ 0.568300003 1
0 1+ 12
1+ .
2
1+ >
2
1+1+ 5
14+ 32
B
oo 2
o - 113 ~0.5269391135
o€ 7 sinh¢ 1+ s
1+
23
3+ 3
2
1+ 3
5+1+ 3
7+
e Y2 ) 6556795424
2 2
We obtain:

(0,5269391135 + 0,5683000031 + 0,6556795424)/3 = 0,583639553

We note that the previous result 0.598087, is very near to 0.583639553

Cosmological constant
From:
Haramein, N. And Val Baker, A. (2019) Resolving the Vacuum Catastrophe: A

Generalized Holographic Approach. Journal of High Energy Physics, Gravitation
and Cosmology, 5, 412-424. https://doi.org/10.4236/jhepgc.2019.52023

Now we analyze the values of N. Haramein:
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Using the current value of H, =67.4+05km-s™' -Mpc™ for Hubble’s constant
[14], gives the critical density at the present timeas, p,_. =853x107"g/cm’ and
thus p, =0.049p  =418x10""g/em® , p, =0.268p . =2.29x107 g/cm’
and g, =0.6830,. =583x107" g/fem’ . The vacuum energy density at the
cosmological scale is thus of the order 107° g/em® .

However, quantum field theory determines the vacuum energy density by
summing the energies 7i@/2 over all oscillatory modes. See reference [1] for a
more detailed overview. As quantum fluctuations predict infinite oscillatory
modes [15] [16] this yields an infinite result unless renormalized at the Planck

cutoff. In utilizing such a cutoff value, the vacuum energy density is found to be:

pm=%=%=5.iﬁxlﬂﬂg/rﬂnj (8)

8,53*107-5,83%10°°=2.7*10"";  4.18*107"' - 2.29%107° = -1,872*107;

2,7%107° - 1,872%10°° = 0.828*107°

From:

_ [ k \liz-s P(i_z-s “’"%)
P{s,x)=a(x)(—ﬂ—) r(—"’—-g.—”—) ;
2 2

=1.10394

Now:
1.10394 — 0.828 = 0,27594; and V0.27594 = 0,525299914334...

This result is very near to the value of the following Rogers-Ramanujan continued
fraction!
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oo 2
o - L ~ 05269391135
0 € 7 sinht 1 13
1
1+
23
3+ 3
2
1+ 3
3
5+1+ X
7+

=0.5269391135

Note

Another fundamental Ramanujan formula, linked to the Rogers-Ramanujan continued fractions, is:

V5 _\/E+1

R{E’_hﬁ] - /2 2

We obtain:
(((sqrt(5)))) / (((1+(570.75 * (1/golden ratio)"2.5 - 1)*1/5))) - golden ratio

Input:
V5

1+ {f 597 (37 -1

—¢

# iz the golden ratio

Result:

0.060209406562451820435720675810574923372619370646311866424...

0.06020940656245182...

Series representations:
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1
v'?zm*[z]
k

i/—l +3.343?[§]2'5

{-ifﬂ-iL
k!

NG Va5,

1+{/50-?5{;1)2'5—1 1+{/—1+3.343?[§]2'5

1—11"‘{—%]’{:5—30!"35"‘

ny . . ' o
:-:ls the binomial coefficient
m |

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

\'fg ZD E'Eu=|:l I
—p=—p+
0.75 {112.5 1%2.5
1455 {;}2 ] 1+§/-1+3.343?{5}2
for not ((zgeR and oo+ < 0})
And:

K iz the set of real numbers

1+(((sqrt(5)))) / (((1+(570.75 * (1/golden ratio)*2.5 - 1)*1/5))) - golden ratio

Input:
V5
1+ — ¢
075 (112.5
1+355 [ﬁ}z )
Result:

#is the golden ratio

1.060209406562451820435729675819574923372619370646311866424. ..

1.06020940656245 ...

Series representations:
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"
v'?zfﬁ*[z]
k

V5
1+ -¢=1-g¢+
_
0.75 [112.3 1%2.5
1455 {lﬂ}z T 1+§/-1+3.343?{5}2
o AR
V5 VA
1+ —gp=1-¢+ -

1+5 507 [::}2'5—1 1+{/-1+3.343?{§}2'5

#—lf{—%]kﬁ—zmkzak

E Zg E:'E:ﬂ I
1+ —g=1-g4+ :
0.75 {112.3 112.5
1455 [ﬁ}z 21 1+§/-1+3.343?{5}2
for not ((zgeR and —es < zg = 0))

'
IEis the binomial coefficient
m |

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers

We have also that:

1+1/((((1+(((sqrt(5)))) / (1 +(570.75 * (1/golden ratio)"2.5 - 1)*1/5))) - golden ratio))))"7

Input:
1+

1+ A —
| =0.75 L'r?-5
45 -
145) 5 |: . 1

# iz the golden ratio

Result:

1.664138150067678648861289799236134011783090897871287901274...
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1.664138150067 ... is very near to the 14th root of the following Ramanujan’s class invariant
Q = (Gsos/Gro1ss)” = 1164,2696 i.e. 1,65578..

Series representations:

1 1
1+ =1+

7
\-'42‘” 4% ]

pr—
5l _ 112.5
143 1+3.3437( £ ]

1 1 1 1
+ =1+
7 -rkl:_
= VEYR J——fs
W
Fdr———————=oh 1-¢+
: 2.5 2.5
1+5|| 50.75 L Ly 5l _ _
3 s 145 -143.3433 {‘ﬂ]
1 ! 1 L
+ - = + N . : -
o Eiore, 1, g )r
P 1-¢+
2.5 25 | —
1+5|| 50?5 L -1 5| i - 142, 3
3 () 2|15 1334 (5 e
mn
[ |is the binomial coefficient
v/
n! iz the factorial function
(@) is the Pochhammer symbaol (rising factorial)
Iixiis the gamma function
Res f is a complex residue
J-:|'_'|
And:

7/10"3+1+1/((((1+(((sqrt(5)))) / (((1+(570.75 * (1/golden ratio)*2.5 - 1)"1/5))) - golden ratio))))"7
Where 7 is a Lucas number

Input:
7

— +1+

103 7
- V5 o
1+§‘|' S8 (LS
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# iz the golden ratio

Result:

1.671138150067678648861289799236134011783090897871287001274. ..
1.671138150067 ....

We note that 1.671138150067... is a result practically equal to the value of the formula:

my, = 2 x%mp = 1.6714213 x 1072 gm

p

that is the holographic proton mass

Series representations:

-~ 1 1007 )
- _
10° 7 ~ 1000 © L v

5 Ve Y a2
1 i+ L o 'P 1 _¢+ k
W &/ +1|||| =143. 5]
il 1 1007 .
— +1+ 9 i
10° 7~ 1000 ETTRORY
V5 ER T _4le
1 + |—25 _'p 1 _¢+ '—
1+§.III SD'?S':?J] e 1+%I'—1+3.343?':_i]2'5
7 1 1007 .
_3 +1+ 2 L S0 + -
. V5 Zf::jﬂﬁs=_1_+j 478 rl:—li—s]l'-:sll
1+ I|—25 —¢ 1 — &+ 'E—
1+§II| SD.?sl:é'] -1 2 1+%||_1+3.343?|: i]E.S ]1‘,'?

'
[ : iz the binomial coefficient
\

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Iixiis the gamma function

Res f is a complex residue
T=E
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We have that:

by
D (kx4 lyost = S (kz + 1)-05-# dz + O (a5) =
ay<xsdy 4y

Wi—_ﬁ" (bn.ﬁ-it —_— au,&-it) 4 0 (aﬂ-ﬂ,ﬁ);

ForT=3, t=2anda= \/2, and

k=3 p=2
k=5
s = 0.5 -+ it

1/(0.5-21)*(((((2(0.5-21)-(sqrt(2))*(0.5-21)))+(((((sqrt(2)*(-0.5)))))))

Input:
1

v—u.s-sz 1
05-2i

0.3=-2i§
[2 2 f—

iisthe imaginary unit

Result:

1.06044... -
0.38B2553... 1

(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r=1.12733 (radiu
1.12733

8 =-19.837° (angl

)
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172*[1/(0.5-2)*(((((2"(0.5-21)~(sqrt(2))*(0.5-20)))) +(((((sqrt(2)*(-0.5)))))]

Input:
} 1 0.5-2i r—0.5-24d 1
2[&5-2:@ 12 ]+¢§&J
iizthe imaginary unit
Result:
0.530218... -
0.191277.. i
(using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:
r = 0.563664 (radiu , B= -19.837" (angl
0.563664
This result is very near to the value of the following Rogers-Ramanujan continued
fraction:
Py L ~ 0.5683000031
» eV cosht | 1
+ e
1+
22
1+ 5
2
1+ 5
3
1+ >
3
1+
1+...
=0.5683000031

[1/(0.5-21)*(((((27(0.5-21)-(sqrt(2))"(0.5-21))))H(((((sqrt(2)*(-0.5)))))))]"4

Input:
[ 1 [Eu_s_z;_1|‘|.'El:u.5-2xJ+ 1 ]4

0.5 -2; V705

iisthe imaginary unit
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Result:

0.298546... -
1.5B728. .. i

[using the principal branch of the logarithm for complex exponentiation)
Polar coordinates:

r = 1.61511 (radius), 8 =-79.3479° (a

1.61511

(47/10°3+7/1073+3/1073)i+[1/(0.5-2i)*(((((2"(0.5-2i)~(sqrt(2))(0.5-
2NN H(((((sqrt(2)*(-0.5)))))]"4

Input:

47 7 3 1 : —0.5-2i 1
—[—+—+—J!+—[ED'5_2‘—\'IE ]+ —

10° 10° 10° 0.5 -2 v2°?

iizthe imaginary unit

Result:
0.208546... -
1.64428... ¢
[using the principal branch of the logarithm for complex exponentiation)

Polar coordinates:
r = 1.67116 (radius), &= -79.7091° (a
1.67116

We note that 1.67116... is a result practically equal to the value of the formula:
My, =2 X —mp = 1.6714213 x 107%* gm

that is the holographic proton mass

b1 =10 (b)) =— o

— onp ?

_10/(4Pi) = -0.795774715 = B
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b=2;t=2;k=5

log Y > 4.
In(54.59815)=4; Y =55
T =10

1/a o

1/4
. f 0 B v 0P
3 @+ < SE‘_;E + S‘zai*dt=0(a—l+ﬂ)—_0((1og Y)-F),

02 - ¢ o

oL

((In(55))°(1+0.795774715)))

Input interpretation:

1':|g|_1+lil.'F'e_--‘E'?'.?-f-‘l-'?l5[55]I

Result:
12.0946208_ ..

logix) is the natural logarithm

12.0946298.... result very near to the black hole entropy 12.1904

(18+2)/(((In(55))\(1+0.795774715)))
Where 18 and 2 are Lucas numbers

Input interpretation:
18+2

140. 795774715 (55}

log

logix is the natural logarithm



Result:
1.65362647...

1.65362647.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/G101/5)3 =1164,2696 i.e. 1,65578...

Alternative representations:
18 +2 20

lggl*‘:'-?‘;'5??5[55} i lng}.'wsw[SS}

18+2 20
log*0-™577555)  (log(a) log, (55 ™77

18 +2 20
lnglm'WE??s[SS} 22 [—I_il[—54ﬂ1'?95??

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

18+2 20
1Ugl+ﬂ.?95??5[55} % o, (L1 1.79577
—_ . J
[10g[54} e ]
18+2 20 <
log 1#0-73775 55, arg(55-x) o (=1 (55 -k xRN L TOSTT
[21;1'[ oo J+1Dg[x]-—z‘k=1 e ]
18+2
log 1*0-795775 55 =
20
arg(55-zp 1 o 1—1]kf55—z|:|]kzak ]1'?95??
[log[an[ e J[lag{zﬂ ] - lug[z.;.}] = Lk:l =

argiz)is the complex argument
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Integral representations:
18 +2 20

lnglm'WE??E[SE} o Uiﬁ rl dt}l.'?DS'?'?

18 +2 69.4404 |
log*0- 7577 (55) [L [iooty 545 ri-s)? r*.mmds']l-?ﬁ?? o
i T Ay [{1-s}

18/10"3+20/(((In(55))*(1+0.795774715)))
Where 18 is a Lucas number
Input interpretation:

20

18

E * log 1*0. 795774715 55

Result:
1.67162647...

1.67162647...

|x] iz the floor function

iizthe imaginary unit

logix is the natural logarithm

We note that 1.67162647... is a result practically equal to the value of the formula:

My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Alternative representations:
18 20 18 20

— ¥ =—
ll:|3 10g1+ﬂ.?‘95??5[55} 1|:|3 lﬂgél:.?‘.QE?: [55]‘
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18 20 18 20
- = —+
10°  log™® ™7™ 55y  10°  (logia) log, (550 ™77

18 20 18 20

- = —— +
1':'3 lﬂglm'?gS??S{EE} :|_I:I3 [_ul[_54}}1.?95??

loggixis the base= b logarithm

Lipixiis the polylogarithm function

Series representations:

18 20 9 20
103 g laglm.ws??S{SS} 500 L g l:_l_-lk 1.79577
logi54) - kzl—iﬁ'—
18 20
Ay _
10°  log!*0-™5775 (55
9 20
500 |, arg(55-x) o (1§ (55 x| 1.79577 foree
[21}1’[ e J+10g[x}—2‘k=1+]
18 20
Halal _
10°  logl*0-™5775(55,
20
—
500 » 1 (552 K 2=k \1.79577
arg(55-zg) 0 e 21 =z ]
[1D§[Zn}+[ o J[log[m]+log[z.;.}] Zk=1 =

argiziis the complex argument
|x] iz the floor function

iizthe imaginary unit

Integral representations:
18 20 9 20

10° log1*0-75775 55 ~ 5o U.ES_I Jt}l.TE'S'F?
L

1
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18 20 9 69.4404
=iz o

E + 1Dg1+l:|_'?‘95'?'?5[55]_ 500 [

_1 J'J' o0+ 54__5 r‘:—S:'E [{1+4s) ds']l.'.?'.QE??

i =i ooty [i1-s)

From the following data:

It T+HALSYT ISXLS ™™

~10/(4Pi) = -0.795774715 = B
b=2;t=2k=>5
logY > 4.

In(54.59815)=4; Y =55
T =10
1 < X L o0

T%%' =1,0232929922; X =1.0061571663
&, = 0.008

H = T¥/3%2 _ 15007/8040.01 = 10°0,339268292 = 2.18407874
A = cr (log T) x (log X)), Bo (K) =11, ¢ >1,¢ >1
r—=leloglog Tl .—12 ¢,=13 r=1.00083893

h=A4(og Tyt hy =hrt

1.2 *1.00083893 (In10) * (In10)(-2*-0.795774715) = A = 10.429063158

h=10.429063158 (In10)"-1 = 4.5292845809
76



h; =4.5292845809*(1.00083893"-1) = 4.52548801324

I, << Wi'H (e, (log T) (log X)2 + T-%),

T+H+1 o
Io<hy 5 | Fa(t;5%) |F dt << by 5 exp (-——(ﬁ)e) %
T
% | 2 ‘;’9‘] §,-iT+t) df <k2?H( >—‘1 | a4 (}' + |W3 l)

Pl-8:ig)<p P1-€=<r£P

Iy << W' H (e, (log T) (log X)2 + T-%).

4.52548801324"2.00167786 * 2.18407874 * (((0.008 In10*(In1.0061571663)"(-2*-
0.795774715)+107(-0.01)))

Input interpretation:
4.52548801324° 0167786 _ 9 18407874

|
=240, 7253774713)
[n:n.n:u:na log(10) log (L0061571663) + — ]

logix is the natural logarithm

Result:
43.822060541183014906434034809826921207542917995805681642300 .

43.8229605...
43.8229605411830149064349...

Alternative representations:
4.525488013240000%°°1%% 2. 18408

[D.DDE log(10ylog =177 1 00615716630000) +

1
1979 J N
2.18408 - 4.525488013240000% %01

1
[10'3 — +0.008 log,(10) lag}.-'-‘m'-"-‘[1.00515?15530(3(301}
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4.525488013240000°°°1%% _ 218408
1
[D.DDE log(10)log ="""%7™77(1,00615716630000) + oo ] -

2.18408 - 4.5254880132400007 %0168
1
[ TTERRAL 105[““103&[10}[lcg[ﬂ}1Dgﬂ[l.DDE15?1663DDDD}}1'59155J
10%

4.525488013240000°°°1%% _ 218408
1
[D.DDE log(10) log ="V 7771 00615716630000) + i ] -

2.18408 - 4.525488013240000% 7016
~0.008 Liy(-9) (-Liy(-0.006 15?1553000(3}11'59155}

[mn.nl

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
4.525488013240000%%°1%% 2 18408

1
[n:n.ma log(10ylog M%7 (1 00615716630000) + P ] -

arg(10 - x arg(1.00615716630000 — x
0.717496 51.0??3+M{E—}J[2m{ g }J+
T 2
. i (=1 (1.00615716630000 — x)* x* |77
og(xX) —
g . -
k=1
arg(1.00615716630000 - x)
0.5 log(x) Ezfr{ J+10g[x}—
2m
= (1) (1.00615716630000 — x)¢ x* |27 >
k=1 k
arg(1.00615716630000 - x)
0.5 err{ 3 J+lng[x}—
FiB

= (19 (1.00615716630000 — x)F x* |17

2 3

k=1
LD A0-xf k)
k ror X

2

.
1]
—
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4.525488013240000%°°1%% 2 18408
1
[r:n.cu:la log(10) log = "1 7™5773(1 00615716630000) + o ] -

-+ arg[ E] +argizg)
=

0.717496 |61.0773 +ix |-

2
-+ arg{ LODSISTI6N0000) | gz
2im|- 0 +logi(zp) -
2
1.52155
i (-1 (1.00615716630000 - 2o )* z5*
+
k=1 k
0.5 logizg) [2in |- u + logizn) -
2
1.59155
i (-1 (1.00615716630000 - zg)* zg¢
k=1 k
. arg[ 1.00615?16630000] +arg(zg)
0.5|2ix |- = +logizg) -
2
1.59155
@ (~1 (1.00615716630000 — zo)F z*
k=1 k

i[ 1% (10 - zg)* z5*

k=

—
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4.525488013240000°°°1%% 2 18408
1
[D.DDE log(10) log =" V%™577 1 00615716630000) + P ] -

argil0 —zg) 1
e Ll
E.FT ZD

0.358748 [122.155 -

2
~1* (1.00615716630000 - z)* 75" JI-E‘-‘”SE
"

arg(1.00615716630000 — =) 1
logizo) + { J (log(— ] - log[z.;.}] -
iy

et
2 k

o
—

arg(1.00615716630000 - z) 1
J [lcg[— J + lcg[z.;.}J -
2 Fy)
@ 1) (1.00615716630000 - 7o) z5¢ ]1'59155 arg(10 - z)
4o LR D0
k 2 J

arg(1.00615716630000 —z.;.}J [1 [ 1
og

— |+ logiz ]—
EJ'T ZD]+ g D}

@ (~1/* (1.00615716630000 — zq1* z5* ]1-5*"‘155

log(zg) [19 g(Z0) + {

k=1

logiza) [lag[z.;.} +

2 k

k=1
arg(1.00615716630000 - =zq) 1
J (lcg(— ] +logizg }J -
Zp

logizq) +
[Eu o

i (~1)* (1.00615716630000 - 201" z5* ]1-59155
k=1 k
i (-1 (10 - zo)* z5F ]
k

k=

—

argiz)is the complex argument

|x] iz the floor function
iizthe imaginary unit
Integral representations:

4.525488013240000%°°1%% 2. 18408
1
[D.DDE log(10) log™"V*™7™(1,00615716630000) + —— ] -
10°

—dt

0.358748 [122.155 - [j ;
1

*1.006&15716630000 1 159155 10 ]
) [ e
1
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4.525488013240000%°°1%% 2 18408
: 1
[D.DDS log(10)log "1 ™9773(1,00615716630000) + mnm]:

“i a4y 075 [(—5)° T(1 + )
f ds

1
— 0.05095189 [?35.282 P+ [

im —i ca+y ril-s)
1 i oay PE'DWIBSBEBSIDS I—[_S}E Il +s) 1.59155
EOT o ooy I'[l—.ﬂ

((11/1073+3/10°3)+(((((47/ (((((4.52548801324/2.00167786 * 2.18407874 *
(((0.008 In10*(In1.0061571663)(-2%-0.795774715)+10°(-0.0 Y)))))N))))))7

Where 3, 7, 11 and 47 are Lucas numbers

Input interpretation:

11 3
_[E + E]+ [4::{.? [4.525438013242-“15??85 2 18407874
i l 7
[G.DDE log(10) lng-z .—D.?‘.C‘S??4?153[1.DDEI15?1663} . JD

10%

logixy is the natural logarithm

Result:
1.618198630200820130047945511164247076801565226407548443472

1.6181986302...

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

Alternative representations:

11 3
(== + =)+ (a7 /[4.52548801324000027°16% 3 18408
10°  10° ! . ]
[n:n.n:nr:nslogmlmlng‘z’-'l-‘”-?‘-"-‘??'-‘[l.mﬁ15?15530(3(:"::'}+ Dmm _

10%

14
S [4?!.f [2.184!38 4.5254880132400002 0168

T

1
[ — +0.008 log,(10) 1ag}.-5°155[1.00515?15530(300}]}]
I:I fl
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11 3
-(— 4 —J+ [4? / (4.525488!31324()()()[)2":":'168 2.18408
10°  10° /

1 T
(D.ms log(10) log ™2 “V°™577(1,00615716630000) + = ]]] -

1

e [4? / [2.18408 4.525488013240000° "1 [_ +
/ 1D|:I.l:ll

7
0.008 logia) log,(10) (log(a) log, (1.006 15?1553(3(3(3(3}}1-59155]}}

11 3
(=5 + — |+ (47 / [4-525488013240000* " - 2.18408
10?107 / .
[a.n:u:ns log(10) log 2~ 1%- 75775 (1 00615716630000) + i ]]] _
14
=k [4?;’ [2.184!38 4.5254880132400007 *1%*

1 T
(m” — = 0.008 Liy(-9) [-L'm-D.r:uaﬁ15?1553(30[1[11}1'5*"155]]]

logpixiis the base-b logarithm

Lipixiis the polylogarithm function

Series representations:

11 3
-(— " —]+ [4? / (4.525433(:132499992-”01“ 2.18408
108 103 /

1 7
[r:n.n:nr;na log(10) log 219757751 00615716630000) + 7 ]]] _

arg(1.00615716630000 - x}J
+
2

L ]_}k (1.00615716630000 — x}k x_k ]1.59155

logix) - Z i
7
J i'..! ¥ (]

7
_—* +1.38928 /|0.977237 +0.008 zzﬂ
500 /

k=1
arg(1l0 - x) L [lCI x)f xk
[21N{2—J+log[x} 2‘

h
k=

—
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(ll 3}
! Mereseebt. Ml - o
10  10°

[4? / [4.525488()1324DDDD2'D':'1'58 2.18408 [n:n.n:u:na log(10) log 2 ~10- 795775,

/
g |\ 7 138928/
mu-mm ~ 500 /

arg(1.00615716630000 - zq) 1
J [lag[— ] + logizg }]

1.00615716630000) +

[D.???EE? +0.008 [lcg[zu} - {

2
® (~1% (1.00615716630000 — zg)* z5* |77
Z‘ P logizg) +
k=1
arg(10 — zg) 1 @ 1 10—z 255 |V
IO 1, ) 1 2 10-mF
E.FT ZD k
k=1
11 3 ! 2.001648
-(— + —J+ [4? / (4.52548801324[)[)[)[) : 2.18408
10°  10° /

1 T
[D.DDE log(10) log 2173775 (1 00615716630000) + = D] -

. ; x—arg 1.00515?16630000] _ arg(z)
- —— +1.38B928 / |0.977237 + 0.008 [2ix - +
200 / 2
1.50155
& (-1 (1.00615716630000 - 201" =5*
log(zg) - L
k
k=1
10 7
L +
2 e =i

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

(29/1073+7/1073+3/10°3)+((((((47/ (((((4.52548801324"2.00167786 * 2.18407874 *
(((0.008 In10*(In1.0061571663)(-2%-0.795774715)+10°(-0.0 )N 7

Input interpretation:

29 7 3
(— b —]+ [4? / [4.525488[)13242":":'16??86 2.18407874
10 10° 10° /

(| 1 '?
[CI.CIDE log(10) log " "*™=77471%)1 0061571663) + —— ]]J
10%

logixi is the natural logarithm

83



Result:
1.671198630200820130047945511164247076801565226407548443472

1.6711986302...

We note that 1.6711986302... is a result practically equal to the value of the formula:
My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

Alternative representations:

29 7 3
(_ e e _]+ (4? / [4.5254830132400(302-“”38 2.18408
10°  10°  10° ! 1 W
(D.n:nr:nslng[lmlng‘z“l-‘ﬂ-?""-‘??'-‘[l.mﬁ15?1553tmﬂm+ DDID] =
10%

39
i (47";; [2.18408 4.525488013240000% 0158

T

[ . +D.DDElogt.[lD}lagtl.'sglss[l.DDElS?lEEBDDDD}D]
107

29 7 3
( s —]+(4? f[4.525483(31324(3(:'(3(32-““153 2.18408

0% 10 10® / 1 7
[D.DDE log(10) log 2 ""M 79771 00615716630000) + = ]D =
10%
39 I
+[4? .-3[2.13403 4.525433013240&002"3“"8[ +
ll:'3 ,-" 1|:|III.I:Il

7
0.008 log(a) log,(10) (log(a) log,(1.006 15?1553(3(3(3(3}}1-59155}]}

29 7 3

(_ sy _J+ (4? / (4.525488D1324DDDD2'DD168 2.18408

100 10 10° ! 1 W

[D.DDSlog[lD}lag'z':'lm'?ﬁ?ﬁ[l.ﬂﬂﬁ15'?1663()()()()}+ Dm]]] =
10°

30
Sy [4? / [2.184!38 4.5254880132400002 0168

10° !
1 7
[ o7 —0-008 Lilt—t;h[—Liln—n:n.n:)n:nﬁ15?1553EJDDG}}1-5*"155DJ

loggixiis the base=b logarithm

Lipixiis the polylogarithm function
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Series representations:

29 7 3
[— L —]+ [4?},-3 (4.525488()1324DDD02'D':'158 2.18408
10* 108 10°

1 7
[r:n.n:nr;na log(10) log 21175775 1 00615716630000) + 7 ]]] -

; arg(1.00615716630000 - x)
+1.38928 (0.977237 +0.008 | 2x | |+

2
= (_19 (1.00615716630000 — x)* x* ]1'59155

logix) - :)_‘ X
7
J Tor x [l

1000

k=1

arg(1l0 - x) @1 (10 —x)f x*
253 B0
[”T T G ki k

—

[29 7 3 J
— +—+— |+
10?7 108 107

(4:*;,*’ [4.5254880 13240000°°°1%% . 2 18408 (D.DDB log(10) log 2 10795775

%9 138028/
1D|:|_|:|1]]] ~ 1000 /

arg(1.00615716630000 —z.:.}J (1 [ 1
=1

— |+ logiz J—
2}1’ ED]+ g D}

@ ~1)* (1.00615716630000 — z)* z5* |77
2‘ log(zg) +

1.00615716630000) +

[D.QTTEST +0.008 [lng[zu} - {

k=1 k

arg(ll -5 1 o I )
{ g D}J(lﬂg(—J+1Dg[Zn}]—Z ] ol Zp
2x ity et k

7

20 7 3
[— i —]+ [4?;’ [4.525483013240(30(32-”””—“3 2.18408
10*  10* 10°

1 7
[D.n:nr:nalogxlmlag‘z“”ﬂ-?‘?'-‘??'-‘[l.mﬁ15?1553(3(3(:"3}+ Dm]}] -
10%

x—arg 1.00615?166301:":"3] _arg(zg)

+1.38928 / 0.977237 +0.008 |2ix 0 +
1000 ! 2

1.39155

@ (-1 (1.00615716630000 - zg)* z5*
logizo) - Z‘ k

7T

2im

k=1
10

;r—arg[g]—argizn} o [—l}k [llIII—ZDI'k Zn_k
2

+logizg) - z P
k=1

argiz)is the complex argument

|x] iz the floor function
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iizthe imaginary unit

We have also that:

(((((4.5254880132472.00167786 * 2.18407874 * (((0.008 In10*(In1.0061571663)(-
2%.0.795774715)+10°(-0.01))))))) 1/8

Input interpretation:
[4.525433913242-”01“??85 2.18407874

P 1
[n:u.n:nr:ls log(10) log™ ™™ 7¥71%(1.0061571663) + —— ]] ~(1/8)
10°

logixy is the natural logarithm

Result:
1.604030840754374507643212058472401424206802008180773818280. ..

1.60403084.... result very near to the elementary charge

(47/1073+18/1073+2/1073)+(((((4.52548801324°2.00167786 * 2.18407874 *
(((0.008 In10%(In1.0061571663)(-2%-0.795774715)+10°(-0.01)))))))))"1/8

Where 2, 18 and 47 are Lucas numbers

Input interpretation:

47 18 2
[ —]+[4.525433(313242-“”15”*5 2.18407874

ik
10*  10° 10°
[r:u.cu:us log(10) log™2*0-7®7747131 0061571663) +

10P01 U T8

logix is the natural logarithm

Result:
1.671030840754374507643212058472401424206802008189773818280. ..

1.67103084075...

We note that 1.67103084... is a result practically equal to the value of the formula:
My, =2 X 2-mp = 1.6714213 X 107%* gm

that is the holographic proton mass
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Alternative representations:

4? 18 2 200168
— 4+ — 4+ = ]4+|4.525488013240000 2.18408
10°  10° 10°

[D.DDE log(10) log 2" 1"*777 1 00615716630000) +

1|:||:|.|:|1

67
E+(2.184n::|s 4.5254880132400002 00168

[ — +0.008 1ag,.[1m1ug}.-59155[1.00515?15530(3&0}]}" (1/8)
10%

(4? 18 2
s St iy
10 10® 10°

[D.DDE log(10)log ="V (1 00615716630000) +

1
1g001 ¥

]+(4.525488(:1324DDDD2-°°155 2.18408

1 e
10001 D (1/8) =

67
e +[2.1a403 4.525488013240000% 158 [

0.008 logia) log,(10) (log(a) log, (1.006 15?155300(31:3}}1-59155]] ~(1/8)

47 18 2 200168
— + — + — |+ |4.525488013240000 2.18408
10* 10* 10°

1
[D.DDE log(10)log """ ™77(1.00615716630000) + —— D ST =
107

67
E+[2.184G8 4.5254880132400002 07168

1
[10'3 o7 ~0.008Lin(-9) [—u1[—D.|:u:|515?1553(:(:(:(:}}1-59155]] ~(1/8)

logpixiis the base-b logarithm

Lipixiis the polylogarithm function

Series representations:
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47 18 2 2.00168
— + — + — |+ |4.525488013240000 2.183408
10* 10 10°

1
[u:n.n:ma log(10) log 2"V 7771 00615716630000) + i ]] ~(1/8) =

arg(1.00615716630000 - x)
+
2

1 i (=19 (1.00615716630000 — x)F x~* | °°1%°
0giX) —
¢ k
&
]"“[1;

1.60865

0.0416497 + [D.Q??ES? +0.008 [2 Er {

k=1
[ arg(10 — x)
2 L {—

@ =1% (10 - x)F x
logix) -
+logix) 2{ z

H

a}] -
47 18 2
[— oL —J+ (4.525488!31324()()()()2":":'168 2.18408
10 10° 0?

1
[n:n.n:u:na log(10) log """ 7771 00615716630000) + 5 ]] A =

1.60865 [0.041549? + [D.Q??EB? +

(1.00615716630000 -
0.008 [lag[z.;.}+ rrg ZD}J (lng( J+ log(zg }]

2
&, (-1)* (1.00615716630000 - zg)" 2; Jl so15s
k=1 k
arg(10 -z 1
[lc:g[zm 22200 1o L), togia)-
2m Zn

5

(-1 (10 - z.;}*‘za“]
k=1

A[l,."E}]
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47 18 2 200168
—— +— + — |+ |4.525488013240000 2.183408
10*  10° 0?

1
[n:n.n:ms log(10) log =777 1 00615716630000) + e ]] AR =

x—arg 1.00615?16630000] _argizq)

1.60865 |0.0416497 +|0.977237 + 0.008 |2ix z; +
Fin

1.59155
& (-1)* (1.00615716630000 - 21" =5~

logizg) - Z P
k=1

m— arg[E] —argizg)
|

2im +logizg) -
2

118

i[ 1 [10 — g ) 5k
k=

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
[ 47 18 2

+
10° 1.:.3 10° .
[n:n.n:u:ns log(10log ™~ 7**77%(1.00615716630000) + ]] ~1/8) =

] [4 525488013240000%°°1%8 . 2.18408

1.60865[0.0416497 + fj 0.977237 + 0.008 [J ;

*1.00615716630000 1 159155 10 ]
= d’t] J —
1 1

[4? 18 2

— +—

10° 1|:|3 10° .
[u:n.n:ms log(10) log 2" 1'% 777 1 00615716630000) + o ]] ~(1/8) =

] [4 525488013240000%°°1% 218408

1 ooty 975 I(—s)? I(1
1.60865 [G.D41549? . [D.Q??EB? + = 0.00132726 U ? ot i d’s]

BT '\F‘H']’ r[l —5}
1 i o4y fS.DQDlESlSZESlDS r[_S}E F[l +5) 1.59155
S J ds ~(1y
L ooy r(l-s)

a}] for -1 0

Iixiis the gamma function
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Now, we have that:

&0

fas { oo~ (7))

- A<Pl-&

{H( 2 |af-]|”' & “l"lW2|)<"'<:

A<PL-E3 " (log PAYY

< (e FQE ).

k=P

N 2B gy acian o<

VA

4 r
In<H{(— o [ (log 7) Qog X) +

+ (62" (log T)¥ -+ &R (log )") T .

Data

Let a be an arbitrary fixed number with 0 < a < 1

-10/(4Pi) = -0.795774715 =
b=2;t=2;k=5
log Y > 4.
In(54.59815)=4; Y =55
T >10
1< XL T
T =1,0232929922; X =1.0061571663; &, =0.01; &, =0.008

H = T?/3%8 _1007/8040.01 = 1010,339268292 = 2.18407874

A =cr(log T) x (log X)=8, Bo (K)="1,¢c >1,¢, > 1
r—=lcloglog T . ¢ =12 r=1.00083893

h=A4 (log 7)t hy = hrt
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1.2 *1.00083893 (In10) * (In10)(-2*-0.795774715) = A = 10.429063158
h=10.429063158 (In10)"-1 = 4.5292845809
h; =4.5292845809%(1.00083893"-1) = 4.52548801324

Thence:

2.18407874*(((((4/(0.008 In(10)))*( 2.00167786) * In(10) In(1.0061571663)" -
(1.59154943) + (((0.008"-(2.00167786) In(10)-(2.00167786) + 0.008"-
(1.00083893)* 4.52548801324/(1.00083893)*In(10)*-(1.00083893)))*10"-(0.01)))))

Input interpretation:

i 4 2.0016TTEA 1
og(1d)
I-EI.EIEIS]Dg-:ID]} Bl

log!59154%3(1,0061571663)

logix is the natural logarithm

Result:

3.63142... % 108
Partial result

2.18407874*(3.63142*1078)+(((0.008"-(2.00167786) In(10)"-(2.00167786) +
0.008"-(1.00083893)* 4.52548801324~(1.00083893)*In(10)-(1.00083893)))*10"-
(0.01))

Input interpretation:
2.18407874 - 3.63142 - 10% +
1 452548801324 100083893

-0.01
D.DDEE.DDIBTTSB ]J:IEZ.EII:I1I51'.-".?E=I5[ll:j.lI 2 G_DDS].DDDBESF‘S lmgl.IIII:II:ISES'.C‘E[ll::l]I 10

logix is the natural logarithm

Result:
7.03133862334800504570304142060014510208874797926497200... = 10°

793133862.3348005 * 10° Total result

Input interpretation:
7.93139765052751207134074112026874204498716405473 - 10°
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Decimal form:
793139765.0527512071340741120268742044087 16405473

793139765.05275
We have that:
(793139765.05275)"1/43

Input interpretation:
N 7.9313976505275 x 10°

Result:
1.610503309080049. ..

1.6105033.... result practically equal to the value of the following Ramanujan mock
theta function:

0.449329 0.449329*
+ + +
1-0.449329% (1-0.449329%)(1 - 0.449329*)
0.449329°
(1-0.449329%) (1 - 0.449329%) (1 - 0.449329%) —1.61052934557...

Now from the sum of In of the /; and /, results, we obtain:

In(7.93133862334800504570304142069014510208874797926 x 10"8) +
In(43.8229605411830149064349)

Input interpretation:
log(7.93133862334800504570304142069014510208874797926 - 10°) +
logi43.8229605411830149064349)

logixi is the natural logarithm

Result:

24.27166046361472741203147...
24.271660.... result practically equal to the black hole entropy 24.2477
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In(7.93133862334800504570304142069014510208874797926 x 10"8) -
In(43.8229605411830149064349)

Input interpretation:

log(7.93133862334800504570304142069014510208874797926 lDS] -
logi43.8229605411830149064349)

logix is the natural logarithm

Result:

16.71134467701544275254581...
16.71134467.... result very near to the black hole entropy 16.8741

From:
1/10 (((In(7.93133862 x 10"8) - In(43.82296054))))
Where 10 is the number of dimensions in superstring theories

Input interpretation:
1
o (log(7.93133862 - 10%) - log(43.82296054))

log(x) is the natural logarithm

Result:

1.671134468...
1.671134468...

We note that 1.671134468... 1s a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

In (((7.93133862 x 10°8+43.82296054)))

Input interpretation:
log(7.93133862  10° + 43.82296054)

log(x) is the natural logarithm

Result:
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20.49150263...
20.49150263.... result very near to the black hole entropy 20.5520

(((In (((7.93133862 x 10/8+43.82296054))))))*1/6

Input interpretation:

|
5:;' log(7.93133862 - 10° + 43.82296054]

logix is the natural logarithm

Result:
1.6542290162...

1.6542290162.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/6101/5)3 =1164,2696 i.e. 1,65578...

18/10°3+(((In (((7.93133862 x 10°8+43.82296054))))))*1/6

Input interpretation:

|
T 31;' log(7.93133862 - 10° + 43.82296054]

log(x) is the natural logarithm

Result:

1.6722290162...
1.6722290162.... result very near to the proton mass

-(34/1073+2/10"3)+(((In (((7.93133862 x 10"8+43.82296054))))))"1/6

Input interpretation:
= |
10°

2 |
j E]+ ?‘f' log(7.93133862 - 10° + 43.82296054)

log(x) is the natural logarithm

Result:
1.6182290162...

1.6182290162...
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This result is a very good approximation to the value of the golden ratio
1,618033988749...

From the above result 24.271660, considered as an entropy, for the mathematical
connections between the zeros of a special type of function connected with
Dirichlet series of the paper of russian mathematician A. A. Karatsuba and the
Boundary Conditions of D-Branes (D-Brane = Black Hole = Black Brane), we

obtain the usual excellent approximation to the Golden Ratio:
Mass = 4.590431e-8

Radius = 6.816109¢-35

Temperature = 2.673394e+30

From the Ramanujan-Nardelli mock formula, we obtain:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5*0.0864055°2)))*1/(4.59043 1e-8)* sqrt[[-
((((2.673394e+30 * 4*Pi*(6.816109¢-35)"3-(6.816109¢-35)"2))))) / ((6.67*10"-

I

Input interpretation:

/|4+1.962364415 10" 1
\ / 5+ 0.08640552 4590431 10°®
|
I| 2.673394 - 10°° » 47 (6.816109 - 10°°)® - (6.816109 - 107°°)
\ 6.67 1071
Result:

1.618249177258575656358015315290507395476410230056539657615 ..
1.618249177...

And:

1/sqrt[[[[1/((((((4%1.962364415¢+19)/(5%0.0864055"2)))* 1/(4.59043 1e-8)* sqrt[[-
((((2.673394e+30 * 4*Pi*(6.816109e-35)"3-(6.816109e-35)"2))))) / ((6.67*10"-

I

Input interpretation:
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4.1.962364415 - 10° 1
5. 0.0864055° 4500431 10°®

!

/

1/] |1
”[\

|
II 2.673394 - 10%° . 4 (6.816109 - 107°)F —(6.816109 - 10737}
\ 6.67 10-11

Result:
0.617951804983400587733002946944000494952031510296535602886. ..

0.61795180498...
From:
Scalar Perturbations of Nonlinear Charged Lifshitz Black Branes with

Hyperscaling Violation - P. A. Gonzdlez, Yerko Visquez -
https://arxiv.org/abs/1509.00802v2

We have that:
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Following the argument used in [57], adapted to Lifshitz geometries with hyperscaling

violation, we can verify when the imaginary part of the quasinormal frequency w is always
negative. By using outgoing Eddington-Filkenstein coordinates v = £ + x, metric (4) can be

transformed to

D-2
ds? = r®® (-rzzf(_r)dzrz + 2r* Y dudr + 1? Z d:}:?) ' (18)
i=1
Now, taking as ansatz
&?: E—éw'teiﬁ-fuj(:) -, (19)
r
with n = %, the Klein-Gordon equation yields
d 142 W e pafyl T [
§(-r f») ' (r)) — 2iwd’ (r) — V(r)(r) =0, (20)
where
V(r) = nr®f'(r) + n(n+ 2)r* 7 f(r) + 620773 4+ m2r 2t (21)

Notice that n > —3 according to the inequalities (7). Then, multiplying equation (20) by ¥*
and performing mtegrations by parts, and using Dirichlet boundary condition for the scalar

field at spatial infinity, one can obtain

fm dr (-rp“"f(r)

thus, the stability of the black brane under scalar field perturbations is guaranteed for a

12
di

dr

2| — el [ =)l
SRR S (22)

strictly positive potential V' (r) outside the horizon, because in this case, equation (22) is
satisfied only for Im(w) < 0. Notice that the potential (21) is positive for n > 0 or @ > —1,
what guaranties the stability of the black brane solution. In this work we focus our attention

to this case (a > —1).

From:

Dirichlet Boundary State in Linear Dilaton Background

Miao Li - https://arxiv.org/abs/hep-th/9512042v3
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Finally, the boundary state is given by

&

|B.,p) = ] [dzz] |, p) exp (QiQ(p+ iQ) jé %e‘ﬁ“‘”) : (14)

The following remarks on (14) are in order. The solution to the infinite set of differential
equations (9) is by no means unique. However, we trust that the solution given by (14)
i1s the appropriate generalization of the usual Dirichlet boundary state to the background
of linear dilaton condensate, because not only the solution looks very elegant, but also
it appears to return to the usual Dirichlet boundary state in the limit @ — 0. In this
limit, whenever X () # 0, the exponent [ df exp(—X/(2Q) is large, so the integral in (14)
tends to center at X = 0 which is the usual Dirichlet state. As a consistency check, take
p = —iQ), then ® = 1. Integrating over x we obtain the Neumann boundary state discussed
before. For a real @, this is unphysical if we are interested in real momentum transfer.
As we have expected, the form of (14) tells us that a boundary operator which is to
replace the “wave function” ®(z) is needed in order to restore conformal invariance. What
is a little surprising is that the coefficient 2iQ(p + iQ) is fixed for a given @ and p. If one
attempts to replace z,, in X(#) by a,, — @_,,, one obtains operator ¢ without the zero
mode part. Again, integrating over the z’s results in the Neumann boundary state, except
that the zero mode part is that of Dirichlet. We conclude that the generalized Dirichlet

boundary state in a linear dilaton background is obtained by applying a boundary operator

exp (Qi-Q(er iQ) yg Sieﬁ%n)

to the Nenmann boundary state carrying momentum p. We note in passing that a similar
interaction boundary term is studied in [10], where no background charge is introduced.

The usual Dirichlet boundary state is achieved by letting the coupling constant of the

From:

A. A. Karatsuba, On the zeros of a special type of function
connected with Dirichlet series, Izv. Akad. Nauk SSSR Ser.
Mat., 1991, Volume 55, Issue 3, 483-514

We have calculated:
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ez §onn (—(])

]
a () 2 _i(r-t) |
¥ 3 rorreafus

A pl-fs

R L S

g " (log PA-1)

<a{{arter ] TLE ¢ ).

In < H{(— | (log ) (log X)¢ +
+ (2™ (log T)> -+ &R (log 7)) 7™} .

=793139765.05275

T-+H41 L

Ip<<hy \ | Fa (i) |* dt << by _\ BXP(“—(ﬁ)E) X
T —_—
5 | Z _‘;/(_?_h—i(’l"i—t} 'idtﬁhi"ﬂ( JE J:’*";:"_Jr-l_ |W3|),
Pl-8agy=p Pltic)<p

I, << K H (e, (log T) (log X)-2p -+ T-%1).

=43.8229605411830149064349...

We have the following possible mathematical connections and solutions:
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dy

j . (Tlﬁf (r)
T ar

P o) el =)

[B.p) = _/[dﬁll-wl} Pkp( (p+iQ) j£ ~gX(0)

exp (%Qm iQ) 9§ ‘j—*’—)
— J 27

I § exn(—(%7)| 3 LB payicien “a

Aspl-ts L2
<H(L§;-B, LI = ;*l o |w2|) <
<{(igr] 350 )

Iy <H{(&l+gr)2r (log I') (log X)2f -

+ (65" (log 7)™ + &3] (log 7)) T} .

=793139765.05275

.|2\ ) |"-"|2 |th(r = ?"h)|2
| ) Im(w) :

|B.p) — /[dx“m,p} exp (%Q(p+ iQ) ?g f_gﬂ—ﬁxim)
J 2m ,

exXp (QéQ(p+ iQ) %f_gfﬁé)
= J 27
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TH 4 i
In<<hi’ \ |Fa(tix)] dt << kir:\ exv(_-——(ﬁf) X

T
elB) 6 i B gl O e ()
x| Y, gpreefa<arn( ), Spwh),
Pl-t:ch<p Pl-t:ch<p

I,, << W H (e, (log T) (log X)-28 - T-#).

=43.8229605411830149064349...

Note that:

793139765.05 / (43.82296)° = 1/3%*(793139765,05 / 161625001,567) =
=1,63576129385...

And:

In(7.93133862334800504570304142069014510208874797926 x 10"8) +
In(43.8229605411830149064349)

24.27166046361472741203147...
24.271660....

Thence:
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[ s §en(—(])] 3] 32 worrafas )

<#( 3! LBE X w))<

= (log PA-1)%r

<H((EE‘TZT_)N?L;|a(§:)]2 +IW2|)3

In << B~y T (log ) (log X)2# &

\ + (22" (log T) 2 - e3"hi (log 7)) T } : /

= In

T+H+1 toe

/ Lo<<hi \ |FaPde<<ii \ exp(—(g55)") ¥
)

tinf x| Y 28 Paarn( Y LHE ),

Pl-2syp Pl-f:c)=p

\ Iy << W H (e, (log T) (log X)2F + T-#).

=1n 793139765.05275 + In 43.8229605411830149064349 =

=24.271660....

We have also the following mathematical connection:
1 dld _ 1 x qen
|B.p) = [ [dz]|z.p)exp | 2iQ(p + iQ) 5 2G

df
exp )?Q(p + ?Q} e, _712@5.3.-.-)
= ( { 2m
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[

+1n

\

And:

= In

#|

i

Ip<< By

2

Pl-tach<P

=
—

[t {enn(~ ()

.
_ lrr . o) exo | 2i0(p + iO) P Tt
[ Lot | et s P EXD |1 L LEF T Wyt | z -

ap (mw i@ ¢ ﬁ—)
- J 2

Yt < \

2 a (3') B (M) AT+

Lghp].“Eg

la (M)
A

41"
gPA1)F

<u( ¥

A<PlE2

<#((

. o + |W2|)<

f 3 ),

4 r
In <€ H{(— 7 " (log T) (log X)2 +
+ (&2 (log Ty -+ &57h] (log 1)) T} .

g2 log T

T+H41

\ 1A <
)

i | oxp ()"

fa<arn( Y LEBE L),

pl-f:chp

Iy << W' H (e, (log T) (log X)2F + T-%).

a (M p-UT+)
V

=1n 793139765.05275 + In 43.8229605411830149064349 =

=24.271660....
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4o

s § oo ()

—_—

2

= pl-g;

a ()

—i(T+t)
T BT

fdt <<

]

Pl-2:ach—p

\

/ IpZHY

|a (M 4"
A (log PA-1)%

< ¥

A< P1-E:
<(rier ) 30 ).

Iy <H{(e@1+g1‘)2r (log 7') (log X)26 L

+ (2" (log T)> -+ &5"h] (log 7)) T} .

+ W] )<

-0

T+H+1
{1k i § o (~ ()
T

EEC I Y

pl—a;< P

a(} =i(T+
oo )

I,, << W'H (e, (log T) (log X)-2 4 T-&).

= 1,63576129385...

From:

Hze. Akan. Hayk CCCP
Cep. Matem. Tom 55 (1991), Ne 3

Math. USSR lzvestiya
Vol. 38 (1992), No. 3

ON THE ZEROS OF A SPECIAL TYPE OF FUNCTION

uDC 511

CONNECTED WITH DIRICHLET SERIES

A. A. KARATSUBA
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To find a lower bound for the integral

T+H In'”l\| & Tr+H
J =/ \F(DF dt = (— ’ ) f
Jr_n v ) Jrn
we apply a theorem ol Gabriel {see [17], or else [2] or [18]) in the following formu-
lation:

a

dt

o o O
E{i{m(”i)

H=n

iIf
J(o, A) = UJH |fio + fr}|‘f’"‘dr)i N
i~ gy
‘a+n}:n=m n ) 5
then
(70) J(o.pA+qu) < JP(a, IS, 1),

where a<ag< f. p=(f—0)/(f—a),and g=(cd—o)/(f —a).
In this inequality we set « — 1/2, A= lja, =2, p=1/2—-a), p=a/2,
g=(2-a)/2,and 0 =2-3a/4. Then pA+qgu—1, and

; T H=h| o2 —2-3a/4—i(T+t)
J(o, pi+qu) =J (2— =, 1) _ [
J0

3 An) (nil)

n=

dt

,_“) oo —2+43a/4—iT H-k —ti
n=my+1 ™ b i
>H-h+0(1)=1T+0O(1).
Furthermore,
s 2—a Lf(2—a)
] nH—h| A - —2—iT+8) d
J(ﬂ,p)_f(z,z_a)_ Loz (n)(;}«) f
(72)

1 N li2-a)
H—h ~ 2
< (/ (ﬂf > !A(n)|n_3) d!) < e HY9)
Jo -

i=H; /
From (70)-(72) we find that
H+0(1) < J¥ (L) Ly, H'G=a))2-a)/2

P,
Ju/.’l(_é’ ﬁ) 5 CJngJ, J{%‘ %) > CE/{JH”“,

TeH | 20 y \ 05t a lia )
f > Aln) (—) dt]  =cn'e,
Tih ny

n=ny

T+ H @
J:f Finde > ('r(fﬂ') AH.
: NI

T+h

Together with (69), this gives us the necessary lower bound for [;:
I; > 1"4}1';'{"}'!_
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Data

Let a be an arbitrary fixed number with 0 < a < 1
a=0.5
-10/(4P1) =-0.795774715 =
b=2;t=2;k=5
logY > 4.
In(54.59815)=4; Y =155
7 >10
15 X P

T =1,0232929922; X =1.0061571663; & =0.01; & =0.008

H = T%/3%% _ 10097/8010.01 = 10°0,339268292 = 2.18407874

A = ¢ (log T) x (log X)72, o (K) —M,ec>>1,¢e, >1
r—=leloglog Tl (.. =12 r=1.00083893

h=A4 (logT)t hy=hrt

c,=14; c3=1.8

1.2 * 1.00083893 (In10) * (In10)(-2%-0.795774715) = A = 10.429063158

h=10.429063158 (In10)"-1 = 4.5292845809
h; =4.5292845809*(1.00083893"-1) = 4.52548801324

Now, we have that:
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o 1/(2—a)
df)

1/(2 a)
\ (_’: C‘zHI"HE_H) .

/

%) —2—i(T+1)
]
>4 ()
dt

< ( o D Ay}~
\ )

Jo L ih

2—

a \ V2-a)
df) < ey

(/U o (n% 5 !A(n)|n—2)

n=n

1.4 * 2.184078747(1/1.5)

Input interpretation:
1.4 'Y 2.18407874

Result:
2.356714080790795072048499031194903127847222607435132551476...

2.35671408...

(((1.4 *2.18407874"(1/1.5))))0.58
Input interpretation:

[1.4 'y 2.18407874 ']D'SS

Result:
1.644136980168840918689193014566036107697791035968397241051...

2
1.644136989.... = {(2) = % = 1.644934 ...

And:
29/10"3-2/10"3+(((1.4 * 2.18407874"(1/1.5))))"0.58

Where 29 and 2 are Lucas numbers
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Input interpretation:
29 2 1.5/ \0-38
oSN M o] | (1 ] 2.184!3?8?4]
10*  10°

Result:
1.671136980168840918680193014566036107697791035968397241051...

1.6711369891...

We note that 1.6711369891... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Now:

o n -0.5—it
> a5

n=n,

T+H
ﬁ‘ﬂ‘:

1.874 * 2.18407874"2

Input interpretation:
1.8% . 2.18407874°

Result:
50.07565091659782182976

50.0756509...

(((1.874 *2.18407874"2)))"1/8

Input interpretation:
SI
V 1.8% . 2.18407874°

Result:
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1.630997612868126335500879433124520367385457562517823362263...
1.6309976...

[(11/1073+2/1073)+(((1.874 * 2.1840787472))) /8

Input interpretation:

11 2\ g

{_ﬁ—w¢m4mwmﬁ
19?108

Result:

1.617997612868126335500879433124520367385457562517823362263...
1.6179976128...

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

From the difference from the two results, we obtain:
(50.0756509 - 2.35671408)"1/8

Input interpretation:
¥ 50.0756509 - 2.35671408

Result:
1.621199066038709110829927193890188767558372311697960574347...

1.621199066...

(47+3)/10"3 + (50.0756509 - 2.35671408)"1/8

Input interpretation:

47 +3 g
o y 50.0756509 — 2.35671408

Result:
1.671199066...

1.671199066...

We note that 1.671199066... is a result practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass

-3/10"3+(50.0756509 - 2.35671408)"1/8

Input interpretation:
3 g
T ¥ 50.0756509 - 2.35671408

Result:
1.618199066038709110829927193890188767558372311697960574347...

1.618199066...

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

We have, in conclusion:

1/(2—a)

0.58 H—h ) 2-a ;
/ (nf 5 !A(n)|n_2) di < pH/C-
Jo

n=n

=1.644136989...

a 1/a
2layrl)
dr) =&y H

e ) —(.5—it
H
Z A(n) (n_u)

n=mn

8 fT+H
T+h

=1.6309976...

And:
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=1.6711369891...

o —{5 =Tt
H
> ainl 5

n=rmy

10° T 10°

((“ : )fj U

=1.6179976128...

From the difference of the following formulas:

a 1/a
dr) > cPgYe,

1/(2-a)

H—h o0 S
(/ (nf Z !A(n)|n_2) dr) < /29
Jo

n=n,

we obtain:
o0 —0.5—1t
g H
Z A(R) (n—l)

8 - a l/a X 5 % 1/(2—a)
Tr+H la H—h R o0 R ia)
f di e A / nt ¥ |A(n)|n~ dr < o, H/(-4
T+h |pom, __ \Jo —_
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=1.621199066...

1/(2-a)

u|? Lig H—h 3 2=
m) g PR / (nf > IA(n)\n*l) dr < oH'E
. R J0 n=mn;

I/a 2—a 1/(2—a) \
a H—-h o
dr) el L (/ ("f > IA(n)\n*Z) df) < R4

> /

=1.671199066...

[“ar (-#“.f(-r)
/ / Car (Tl“f(f')
| ST

i

dr

S —— |wl? [ (r = r4)°
VWL ) == Im(w)

o

—— w|? o (r = ra) [
VT | == Im(w)

di

dr

= 1.671199066....

This result is practically equal to the value of the formula:
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My, =2 X 2mp = 1.6714213 x 107%* gm

that is the holographic proton mass
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