On the possible mathematical connections between some equations of certain
Dirichlet series, some equations of D-Branes and Rogers-Ramanujan formulas
that link &, ¢ and the Golden Ratio. I

Michele Nardellil, Antonio Nardelli

Abstract

In this research thesis, we have described some new mathematical connections
between some equations of certain Dirichlet series, some equations of D-Branes and
Rogers-Ramanujan formulas that link ., e and ¢.
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From:

DOI 10.1070/RM2006v061n03ABEH004328
Behaviour of the argument of the Riemann zeta function on the critical line
A. A. Karatsuba and M. A. Korolev

§ 2. Approximation of the function S(z) by a segment of a Dirichlet series

Let N(o,T) be the number of zeres of the Iliemann zeta function ((s) in the
domain o< Res<1, 0 < tms < T. IfT* < H < T, where a is a fired number
with 1/2 < a < 1, then the estimate

~4{e-4):
N(o,T + H) — N(a,T) :::;(H(mgr}fi\ )
‘ % \vT/ )

i

helds uniformly for 1/2 < o < 1.

In %% 1-3 we use the tollowing notation: = is an arbitrarily small fixed number

such that 0 € ¢ < 0001, T = Te(e) > 0, H = TY/8%+¢, [, = logT, k = [L],
Hy=HL '\, A=H, 'L,z =T%"% and D = (2H,).

For any T and any o with0 <o < 1

=

let D < ¢ < 1 and let v range over all rational tractions whose numerator and
denominator are positive and do not exceed . We denote by r = rlo;1,H, P, z)

2H  pHy Hy
T:Z/ / / Wio, T1: )| dt diy - - - dty,.
s '

the sim
—20f 4 —1II, —IiI

fh>1l,then|h+£—n21—(1—z H=21>z"2

For 0.5 €< o € 1 we define numbers 8, = d,(a), 1 < v < z, by the equalities

Let s =0+ it, where 0.0 <o <1, y=21, 221, and t = 27wyz.

=

P = /T/(2m).



We have that:

satisfies the estimate

[<H (2p)*™ (1+ y!(logz)ylogi")
I T X

(log z)

For:
H=T"%". T=2; z=3,v=1.0012; m=1;x=T"" g =1/24 = 0,04166666;

x =1.002893; H =1,256230382233478, we obtain:

1.25623 * (((2*e)"8 / ((In3)"1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3)))

Input interpretation:
(2 e)® [ l.DDlE![ log(3) ]1-'3"312 lng[z}]
+

1.25623
10012 3, 32 log(1.002893) log(3)

log

logix is the natural logarithm

n! is the factorial function

Result:
7.464899309129489580981610014543285253212409834028522757. . % 10°

7.464899309... * 10° = 7464899.309....

Alternative representations:
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1.25623 |1 + (2 &)

1.0012[3}

000121 - 1.0012" logiz) | —28EL__
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1.25623 (2 ¢)® [1 + ]
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log{l 00289}
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1.25623 |1 + (2e)°

].Dgl'UU 12[3}

logai2)
log(1.00289)

32 log,(3)

. 1.0012
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1.25623 (2 ¢)® |1 +

logh2012 (3,

log(l 00289)

100121 —2at3l_— LAMLE 1o
1.25623|1+ (2 e)®

32log(3)
10g1.0012[3} -
0.0012" 1.0012!!1ogﬂz;{ﬁ%‘§;_m1.0012
1.25623(2¢)% 1 + T
32log.(3)
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n!!is the double factorial function
logpixiis the base-b logarithm
(@) is the Pochhammer symbaol (rising factorial)
Series representations:
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Iixiis the gamma function

£isthe set of integers

argiziis the complex argument

|x] iz the floor function

iisthe imaginary unit

Integral representations:

10012 —RElBl__ L0012, )
[1.25623 [1 " loyg(1.00280) (2 o
32 lngi3)
1051.0012[3} o
] .IDE':B:' 1.0012
321.505 ¢® 10.0498 e 193[2}[10511.002893} jl I'sz[l}fff
- og i
log1©012(3) logZ%912(3) f ¢

1.0012!1%5553—]1'00121@&]
[1.25523 [1 5 Lt 2 e)°
32 log(3)
1021.0012[3} o
2.0012 : 'sz{l]
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1 ..y3.0024
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log{1 .00 289)

1o012!| A
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22 log(3)
logh%012(3) N
3915058 10.0498¢° 1og[2}[ﬁ%m}mm o
10g1.0012[3}+ g2 23, Jl £ A dt +
10.0498 ° log(2) (250 )™ 5, %

log? 09123,

We note that:

((((((1.25623 * (((2*e)"8 / ((In3)71.0012))) *
(((1+1.00121/32*(In3/In1.002893*1.0012*(In2/In3)))))))))*1/32

Input interpretation:

|
2 &) 1.0012! log(3) 10012 ]og(2)
3‘34( 1.25623 = [+ ( 2 ] = ]

log9012(3) 32 log(1.002893) log(3)
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log(x) is the natural logarithm

n! is the factorial function

Result:
1.630766458168004084764132857631015703511047148480676770344

1.639766458168...
And:

(29+3)/1073+((((((1.25623 * ((2*e)"8 / ((In3)*1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3)))))))))*1/32

where 29 and 3 are Lucas numbers

Input interpretation:

[

29 +3 (2 e)® 1.0012! log(3) 10012 |gg(2)
- +z=2|I 1.25623 . AER [ [ g ] g ]
100\ log1P012(3) 32 \log(1.002893) log(3)

log(x) is the natural logarithm

n! is the factorial function
Result:
1.671766458168004084764132857631915703511047148480670770344

1.671766458.... result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Alternative representations:
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Result:

1.618766458168004084764132857631915703511047148480676779344. ..
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1.618766458168.... a very good approximation to the golden ratio 1.61803398...
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_ s SEi i
10° log! 0123,
0.00121! 1.0012!!1ngp;23{ﬁ£:_8m 1.0012
1-25523 [2{'}8 1+ apid Moy
21 32 log,(3)
e )
ll:lg “4 IDE-I]:.DDIE[S}

Series representations:

1.::1::112!{_":'5@_]1.0013105‘2]]] S
(2 )

log{1.00280)/

[1.25623 [1 -

1
_ﬂ +32 32logi3) v
10° ."1 log10012(3) :
k)
ef [32 logi3) + log(2) [ﬁ }1-'3"3'12 T {10012 -ng * [ HMD,J
1.07477 3 logi{1.00289) T
11 1032.0012[3}

fo1 £ O Hy ) .1!:-:= i 1.0012

15



logi1 00289}
32logi3)

1.00 12'{—":'55—;'—11 082ty
1.25623 |1 + (2 €)

+32 o

103 1031'0012[3}

argid - x
541N{—j£———jJ+3210ﬂx}—

iy

0.598857 [—D.DSSDE&S +1.79471 [ "

LI [3 X x arg(2 - x)
25 " bia A

§= i

ar 3-x ® (-1 (3 -x)f x7*
[Ez}r . }J+1C|g[x}—z } X } Jl,u"ll
k=1
[ arg(1.00289 — x)
EIN{
2

@ (~11* (1.00289 — x* x*

2 c

k=1
i (1.0012 — ng)* I'*)(1 + ng)
k1

+ log(x) -

JI.DU 12
k=0

arg(3 - x) @ @3- x*
2 {—J log(x) -
H I 2w + logix) E% & f

[ arg(1.00289 — x)
Ezn{

+log(x)

——

J +log(x) -

]l.DD 12
k=0

arg(3 - x) 2 L3 oxf Xt
2 {—J+10 (x) —
H = 2 B E% k

[ {arg[l 00289 - x}J

2m
@ (~1)F (1.00289 — x)k x*

2 ‘

k=1
i (1.0012 —ng?* 11 + ng)
ki -

/
/

i[ 1)* (1. n:u:nzag xf x*

k=1

+logix) -
2

]I.UUIZ
kl =1k2=|:|

—1)F1 (2 - 0F1 x*1 (1.0012 - ngi*2 r'*2)(1 4 ng) /
ko tky /

0012
arg(3 - x) @ -1 E-xf
2 {—J+1m (x) - el
[m = gix) é 7 132)

for(m ¢ Zorm =z0)and x < 0 and my —» 1.0012

16



; log(3) 1. 0012
1.25623 (1 + 12012 oozao) HE (2 e)
4 32logi3) L7
21 o,
S =
10° log" %123

0.598857(-0.0350668 + 1.79471

2
;r—arg[—]—arg[zg} @
] ] ¥ 3 -z z0
e |6dim T +3210g[20}— Z‘—+
n—arg[il—arg[zu} n—arg{—]—arg[zg}
2 — v’ |z B . /|
T T +
2 2

R P P ]

log{zo}—z — x|
k=1
;r—arg[w]—arg[zo}
2im 0 +logizg) -
2r
Loo1z
& (-1 (1.00289 -z 25k
k=1 k
= (1.0012 - no)* 1 +ng)
z +logiza)
k!
k=0
- arg[i] —argizg)
V| — WS +log(zg) -

2w

i[ 13- zm % |/

/
k=1
g 100289] argtss)
+log(zg) -
10012
i[—l} (1.00289 - zg)* z5*
k=1 £
i (1.0012 - ng)* (1 + ngy
k=0 Kl
n—arg[i]—arg[zc.}
Y| — T +logizg) -
2
ifl}ﬁiw% /
/
k=1
— 100239] argled)
+logizg) -
10012

i[ 1 [100289 — )z

k=1
o o
20
ky=1ky=0

(—1f1 (1.0012 - o2 2 - 201 25! T%2)(1 4 ng)

ky 'k,

T :glrg[i ] — arg(zg)
ZO

,lll'al 2!}T T +

: g PO
=1 (3—z)* 5 -
logiao) - ), ————— 1/32)
k=1
for (my ¢ Z ormy = 0yand my - 1.0012

17



Loo12![—oHBL__j1 0012 1 )

log(1 00289)

1.25623 (1 + 32logi3) &g
21 o,

-— B
= log 20123,

0.598857|-0.0350668 + 1.79471

o

arg(3 - z 1 arg(3 -
[[4«S [32 [MJ log[—]+ 32 logizo) + 32 [MJ log(za) —
2 g 27

2 =1 3oz g arg2 -z 1
39 ¥ o) g +[ &l D}Jlog( J

o k 2

3- 1
[ log(za) + [MJ [log{—] + logIZD}J =
27 g

2 =1F 8-z 5t
Zﬂ/bg[%“
k=1 k

arg(1.00289 — ) 1
) ).
0

]

2x
& (=1 (1.00289 - zo)* z5* ]]1.00 12
k=1 k
& (1.0012 - o Tt + no)
Z +logiza)
13
k=0
argi3 - g 1
[[log[zo} S [MJ (log[— ] +logizp }J =
27 2
. 17 (3 -z0)" 5
% &]; i
k=1
arg(1.00289 - =) 1
[7J (103(—]+10g[z0}] -
I
(- l} (1.00289 —zoY Zak ]]1.00 12
k=1 k
& (10012 - o T + o) arg[2 ~ )
2 ! q |
k=0

3-
log[zm[[log[zDH larg[ ) (log[ J+10g[zo}]_

& -0 E- Zo} Zo
Z 10g[zo}+
k-1

la -

r[100289 —2g)
[ [ ]+10g[zo}J—

Cif [1 00289 - z0)* 75 ]]mw
k

k=1
@ (10012 - ng* T2 + no)

LT

k=0
3- 1
[+ 252 o . ) o)
0

2w

(- l}k (3 -5 }k 5~
% ,-"IIII logizg) +

rg(1.00289 —zo}J (log[i J e }J 4
2 it 0

0
[—]_}k (1.00289 —Zo}k zak ]]1.00 12

Me RIS

k

=
I

10
Eiariazo
11 (1.0012 - o2 (2 - 2001 20 2l +n0}]]

katk,

/
/

[[[WJ log(ziJ*'log[Zo}J' [%;ZU}J log(zo) -
{i]
[MJ

=18 (3 -z zf
27 log(zo) +
2r

k

1.0012
1 o= (-1 (3 -2) 7 I
ol 2o - 5 2205

k=1

1

[lj32}] for ((my ¢ Z or my = 0) and my — 1.0012
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Integral representations:

yf o3y y1.0012
ez iy 1":":'12'{|ngq1.c10289_1] log(2) i
21 . 32log(3) e
Aol ]
107 1“ log %0123,

Iixiis the gamma function
£isthe set of integers
argiziis the complex argument
|x] is the floor function

iisthe imaginary unit

logi1.
~0.021 +1.07477 % £(1.00289)

i [32 103’[3} + lng[g}{iﬁ }1.0012 ‘El 1931.0012[5 }d’t]

log? 00123,

log(1.00289)"
32logi3)

1.00 12!{—":'5@—11 L e
1.25623 (1 + (2 &)

21 4,
_— + —
10° 1‘1 log!912(3)

.nmz{l_]

1.07477 | -0.019539 + 54

8 31 "1 1 3
e SEJI ;':“--'-JDJD Tl‘z—ﬂn'zﬂ“'l

g1 420012
[J‘l L

logl1 00289}

1.0012!{—":‘5@—]1 ML
1.25623 (1 + (2 )

32logi3)
A =
103 1{ mgl.m:llz[mI
logi3y L0012 oy 10012 oot PR [k <
gl1 ]Dg‘zjﬁlogql.nnzsw [Jl ‘ 7 dHE"‘ﬂ:‘iE-DDlE*Jk!]
" et 3210g(3)
o +1.19771 334 T
1000 log " =(3)

Now, we have that:
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Lemma 7. Let m be an integer with 1 < m < (logx)/192 and let Z1/4m) < 4 <
z1/™  Then the following estimate holds:

T+H o 2m
. 1 s f—]. ¥ B b - ¢
/ (S(t) T E 75111( Ing)) dt < (e3"n 2 3m?)™H.
JT N p<y \/ﬁ

H=T"%". T=2; z=3,v=1.0012; m=10r0.5;x =T""* ¢=1/24 = 0,04166666;

x =1.002893; H =1,256230382233478, we obtain:

((((exp(37) * Pir(-2) * (1/24)(-3) * (0.5)"2))))"0.5 * 1.256230382233478

Input interpretation:

exp(37) - 0.5%
113
2
Result:

1.256230382233478

2.544803190538653744852723242171744708170538230953696203. .. x 107
2.5448031995... * 10°

From the ratio with the result of previous expression:
7.46489930912948958098161901454328525321249834928522757... x 10°
We obtain:

2.5448031995 x 1079 / (((((1.25623 * (((2*)"8 / ((In3)"1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3)))))))))

Input interpretation:
2.5448031995  10°

268 1.0012! logizy 10012 Jogz))
1a5e log! 00123, [l 32 [1ng¢1.0028933j 105-:3]]
logixy is the natural logarithm
n! iz the factorial function
Result:
340.9025485967015970940602040419611062704272803061341727583...
340.9025485967...

20



We note that 340 is the sum of two Lucas numbers: 18 + 322. Furthermore, we
obtain:

(((((((2.5448031995 x 1079 / (((((1.25623 * ((2*e)*8 / (In3)"1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3)))) )H)N)))*1/12

Input interpretation:
' 2.5448031995  10°

13 1.95623 {28 { 1.nn12![ log(3) }1-'2"312 1ng¢23]
‘\ : logl 00125, 32 \log(l.o02893) logi3)

logix is the natural logarithm

n! is the factorial function

Result:
1.625745350631718082220037481258608740550471068707017955126...

1.6257453506....

47/1073+(((((2.5448031995 x 1079 / (((((1.25623 * ((2*¢)*8 / ((In3)"1.0012))) *
(((1+1.0012!/32%(In3/In1.002893)*1.0012*(In2/In3)))))H)))))*1/12

Where 47 is a Lucas number

Input interpretation:

47 2.5448031995 - 107
— +
10% 12 1.25623 2e® { 1.0012![ log(3) }1-':":'12 logi2)"
“'l ’ lagl-0012 3, 22 \log(1.002803) log(3)
logix is the natural logarithm
n! iz the factorial function
Result:

1.672745350631718082229037481258608740550471968797917955126...
1.67274535.... result practically equal to the value of proton mass

18/1073+(((((2.5448031995 x 1079 / (((((1.25623 * (((2*e)"8 / (In3)*1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3))))))))))*1/12

Where 18 is a Lucas number

Input interpretation:

18 2.5448031995 107

I

103 12 2eb 1.0012! log(3) (L0012 logz)'
\1'25523 1.:.5-1-'3'2'135]{ 32 []Dg-:l.IIIIIIES'.DE]ﬁ logi3)

logixy is the natural logarithm

21



n! is the factorial function

Result:

1.643745350631718082220037481258608740550471068707017955126...
2

1.64374535... = {(2) = % = 1.644934 ...

7/10°3+(((((2.5448031995 x 1079 / (((((1.25623 * (((2*¢)*8 / ((In3)*1.0012))) *
(((1+1.00121/32%(In3/In1.002893)*1.0012*(In2/In3)))))))))))*1/12

Where 7 1s a Lucas number

Input interpretation:

7 2.5448031995 - 107
-— +
103 12 1.95623 2eB [ 1.|:u:|12![ log(3) }1-'3"3'12 log(2)"
\H ; logh0012g) 32 logi1.002803) logi3)
logixy is the natural logarithm
n! iz the factorial function
Result:

1.618745350631718082229037481258608740550471968797917955126...

1.61874535.... This result is a very good approximation to the value of the golden
ratio 1,618033988749...

We observe that, from the previous expression, we obtain also:

(((C(((((exp(37) * PI(-2) * (1/24)~(-3) * (0.5)"2))))"0.5 *
1.256230382233478)))))"1/45

Where 45 =47 — 2 with 47 and 2 that are Lucas numbers.

Input interpretation:

exp(37) - 0.5°

Al 1.256230382233478
W~
24

Result:
1.618134203098387316230469884880777746323758150943377881228. ..

1.6181342.... This result is a very good approximation to the value of the golden ratio
1,618033988749...
22



Returning to the estimate for I(n) and using the Cauchy inequality, we see that
T+H

f(n) S:; (]_5?'()2m / (gz,t - 0.5)‘2{1—|—n‘]mz‘2m{03‘¢—0.5}
JT

+oo
Jo e

< (15?7)2??1\/5\/51

. (26\}8171 P 2 dm _1 (QC,)S?H
aq = it ! D c
R T A = < (o) ol

3 As(p)(logp)” log(2p) .

2m
pD. Stw dl“) dt

j2 does not exceed the product
(log 2)” - 13(72%m)*™ H.

Thence, for H=T>%": T=2; z=3,v=1.0012; m=10r0.5;x=T""%¢=1/24 =
0,04166666; x = 1.002893; H = 1,256230382233478, we obtain:

4%(1/24)-1 * ((((2*¢)*8 / (In3)*1.0012))) * 1.256230382233478

Input interpretation:

7 e
ooz,  1:256230382233478
bg M3

1

24

logix) is the natural logarithm

Result:

8.37611980263202966496082874946434404730001186125892694 . x 107

8.3761198026320...*10’

Alternative representations:
4(2¢)® 1.2562303822334780000 5.0249215289339120000 (2 ¢)°

]Dg‘_l'DDIEfEJ i 1'::|E._III.I:II:I12[3.|I

24
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42 ¢)® 1.2562303822334780000  5.0249215289339120000 (2 ¢)®
log' 001243 N -+ (2 coth™1(2))* 9012
24

24 '

42¢)° 1.2562303822334780000  5.0249215289339120000 (2 ¢)®

log' 001243 zi‘t (log(a) log, (3712
24

logpixiis the base-b logarithm

coth™ (%) is the inverse hywperbolic cotangent function

Series representations:
4(2 ¢)® 1.2562303822334780000 30873.117873769955328 ¢°

logl 00124, o [y
: os- 37, 4T
4(2 ¢)® 1.2562303822334780000
logh 2012 g, a
24
30873.117873769955328 ¢° :
or 1

[2 Fe lsuﬂz i—xJJ + log(e) — Z:]:l ¢—1J"‘»:3;xr"x-"" 10012

42 MS 1.2562303822334780000
logl 00125, o
24

30873.117873769955328 °

[lug[zn} + la%gfmJ [1ﬂg[i ] +logizo }] - Zf:l HM%W

]l.I:IEI 12

argiz) is the complex argument

|x] iz the floor function

iisthe imaginary unit

Integral representations:
24



4(2¢)® 1.2562303822334780000  30873.117873769955328 ®

logl 00123, [-3_1 Jt}l.DDIE
24 11
42 ¢)® 1.2562303822334780000 61797.6 ¢°
logh@012,q, B

[i fion 25 [s)2 rss) ]1.|:u:|12
s
im

24 —i sa+y [{1-5)

(log ) - 13(72%m)*™ H.

(((In3)71.0012)) * (13(722))"2) * 1.256230382233478

Input interpretation:
(log""?1%(3) (13« 72%)%) « 1.256230382233478

Result:
6.26873... x 10°

1.€.

6.26872832830030487776064395727841779947810160638925081...

6.2687283283003...*%10’

Alternative representations:

1.2562303822334780000 log"“*1#(3) (13 - 72%)* =
1.2562303822334780000 log}*°'%(3)(13 - 722\

1.2562303822334780000 log'**14(3)(13 - 72%) =
1.2562303822334780000 (log(a) log,(3p" 1% (13 - 727

1.2562303822334780000 log"*4(3) (13 - 72°)* =
1.2562303822334780000 (2 coth '(2)) "2 (13 . 727}

25

Iix)is the gamma function

logixi is the natural logarithm

% 10°

logpixiis the base-b logarithm



coth™ (%) is the inverse hywperbolic cotangent function

Series representations:
1.2562303822334780000 log"**'4(3) (13 - 72%)?

5.7053984927494983995 x 107 |log(2) - 2[ 2

k=1

1 vk 41.0012

=

1.2562303822334780000 log' “*'#(3)(13 - 72%)" = 5.7053984927494983995 x 10°

9 {arg[3 - x}J 1 i (— 1}k e x}k & 10012
Y. OF(X) - fiie f
h o = k=1 k

1.2562303822334780000 log' “*'#(3)(13 - 72%)" = 5.7053984927494983995 x 10°

e )+ togteo)- yen s zmkzak
- ogl — |+ logl(s
2 gzu ElZn

T
k=1

[lng[z.;.} +

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

1.2562303822334780000 log' **'%(3)(13 - 72°)* =

31 10012
5.7053984927494983995 x 10° ( j : m}
1

1.2562303822334780000 1ag1””12[3+[13 o

¥ riesr It TP Fllasy Y
2.85033):1(]' —J ds for

BT —q'ca.:u+]- r[l—S}

Iix)is the gamma function

sqrt(((((4*(1/24)-1 * ((2*e)"8 / (In3)*1.0012))) * 1.256230382233478)))))*
sqrt((((((In3)1.0012)) * (13(7272))"2) * 1.256230382233478)))
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Input interpretation:

(2 e
]n:ngl":":'lz-:B]

\J 1
24

\/[laglmlz[B}[IB 72%)%)+ 1.256230382233478

1.256230382233478

logixy is the natural logarithm

Result:

7.24621414864317703420849413412197114326569681730709267... x 10°

7.246214148643...%10°

Alternative representations:

‘ 4(2¢)°® 1.2562303822334780000
logl 0012,

-q 24

\/1.2562303822334?80000 log"®°?(3)(13 - 72%) =

.'
\f 1.2562303822334780000 log) "*'%(3) (13 - 72%)?

/ 5.0249215289339120000 (2 ¢)°

!1.0012[3

1
\ 5 log, )

‘ 42 ¢)® 1.2562303822334780000
-\{- ]Dgf'nm'z':?]

24

\/1.25523133822334?80000 log ™ (3)(13  72°) =

.'
\{ 1.2562303822334780000 (log(a) log,(3)""*? (13 - 727

‘ 5.0249215289339120000 (2 ¢)°
\ i (logia) log, (371

27



4(2 ¢)® 1.2562303822334780000
logl 0012
24

3

\/1.2562303822334?80000lcgl'nﬂlz[S}[IE 72%P =

\/1.2562303322334?80000 (2 coth™2))1 %12 (13 . 727

5.0240215280330120000 (2 ¢)°
1 [2 ccrh‘l{z}}l-':”:' 12
24 :

logpixiis the base-b logarithm

coth™ (x) is the inverse hyperbolic cotangent function

Series representations:

42 #)® 1.2562303822334780000
logl 0012
24

LM

\/1.2562303822334?81313()() log'"%(3)(13 - 72°) =

30873.117873769955328 ¢°
[ [Lf 10012
2

105[2}_211 kl

1.0012

weil

ba 1=

[
5.7053984927494983995 x 107 | log(2) - )’ =
k=1

28



‘ 4(2 ¢)® 1.2562303822334780000
,“‘, log! 00123,

24

\/1.25523D3822334?8DDDD log'™%3)(13 - 72°F =

|
’ ) 30873.117873769955328 ¢°
—L+
'.q 1051'0012[31'

v —1.0000000000000000000 + 5.7053984927494983995 x 10° log*°1%(3)

i i [ : ][ - ][ |, 30873.117873769955328 ¢* 1
gl e
ky=0kq=o \K1/ k2 log©012(3)

(~1.0000000000000000000 +
5.7053984927494983995 x 10° log°12(3))*2

‘ 4(2 ¢)® 1.2562303822334780000
14 log! 00123,

a4

\/1.25523133822334?8[)[)[)[) log'"%3)(13 - 72°) =

I
( i 30873.117873769955328 ¢*
-1+
\ log! 09123,

v ~1.0000000000000000000 + 5.7053984927494983995 x 10° log? %133,
i i 1 Y 30873.117873769955328 ¢° ]*1
T “|-1+
o e L b log'?2(3)
(~1.0000000000000000000 +

1y, ¢ 1
5.7053984027494983995 x 10° log"** 12 (3) *2 (-—J (-—J
20 0 20,

[ is the binomial coefficient
\m !

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

(15Pi)*2 * sqrt((((4*(1/24)"-1 * (((2*e)*8 / (In3)*1.0012))) *
1.256230382233478)))))* sqrt(((((In3)1.0012)) * (13(7272))"2) *
1.256230382233478)))

Input interpretation:
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| g
4. —2e 1 956230382233478

logd 00123
15 2y og! 3 :

24

\/[laglmlz[B}[IB 72%)%)+ 1.256230382233478

logix is the natural logarithm

Result:

1.60014.. » 102
1.6001385086854052082708206000138338157308526310267718. .. = 1012
1.6091385086...*%10"

Alternative representations:

2 | 42 P}S 1.2562303822334780000
(15 ay
Jogl 00123,
24

\/1.2552303822334?80000 log'™(3)(13 - 72%) =

(15 m° \/1.2562303822334?80000 log 2°2(3)(13 - 727

5.0240215289330120000 (2 ¢)°

1 10012
\ = log, (3)

2 | 4@ e)® 1.2562303822334780000
(15 )
R

24

3

\/1.25523133822334?8[)[)[)[) log" ™% (3)(13  72°) =

(15 m) \/1.2562303822334?80000 (log(a) log, (3" "1 (13 - 72%)

/ 5.0249215289339120000 (2 ¢)°

\ i (log(a) log, (31712
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4(2 ¢)® 1.2562303822334780000
logl 0012
24

(15 }1']?'2

3

\/1.2562303822334?8%% log" " (3)(13  72°F =

(15 m)° \/1.2562303822334?80000 (2 coth™!(2))1 7912 (13 . 723)°

J 5.0249215289339120000 (2 ¢)°

1 [E CDth_l{E}}l'DD 12
24

logpixiis the base-b logarithm

coth™ (x) is the inverse hyperbolic cotangent function

Series representations:

4(2¢)® 1.2562303822334780000
log! 00123,

24

(15 }T}z

\/1.2552303322334?%&&& log'%*12(3)(13 - 72°) =

30873.117873769955328 ¢°

L \L0012
[IDE[E}_ ?:1{ kl

225 r*

1.0012

il

ol X

5.7053984927494983995 x 107 [log(2) - )’
k=1
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42 ¢)® 1.2562303822334780000

1‘1, lo ":":'12':3:'
24

(15 }1']?'2

\/1.25523D3822334?8DDDD log'™%3)(13 - 72°F =

30873.117873760955328 ¢°

225 r* ’ .
1.0012[3}

log

v ~1.0000000000000000000 + 5.7053984927494983995 x 10° logt?%1%(3)
i i [ ; ][ é ][ : 30873.117873769955328 & | ¥1
-1+

ky=0kq=o \K1/ k2 log©012(3)
(-1.0000000000000000000 +
5.7053984927494983995 » 10° log "2°12(3)) *2

4(2¢)° 1.2562303822334780000

‘\i lo 'DD]'E':E:'
24

(15 }T]l2

\/1.25523133822334?8[)[)[)[) log'"%3)(13 - 72°) =

30873.117873769955328 »°
¥

225 x* ( . |
1.0012[3}

log

v ~1.0000000000000000000 + 5.7053984927494983995 x 10° log-%?1(3)

& . RN 30873.117873769955328 ° |*1
l 24 kljkzj[_ ) S 10012 3,

ky =0 k=0 log
(-1.0000000000000000000 +

1y, ¢ 1
5.7053984027494983995 x 10° log"** 12 (3) *2 (-—J (-—J
20 0 20,

[ is the binomial coefficient
\m !

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

The reciprocal of the result, is:

1/ [(15Pi)*2 * sqrt(((4*(1/24)-1 * (((2*e)"8 / (In3)*1.0012))) *
1.256230382233478)))))* sqrt(((((In3)1.0012)) * (13(7272))"2) *
1.256230382233478)))]

Input interpretation:
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_@e®
el 0013, 1.256230382233478

/ 2
1; (157 | )

24

\/[lagl'mlz[S}[IB 7221%)  1.256230382233478

logixy is the natural logarithm

Result:
« More digits
6.21451... x 10713

Alternative representations:

4(2 ¢)® 1.2562303822334780000
,‘4 log! 00123,

24

1 Jf (15 12

\/1.2562303822334?80000 log'""%(3)(13 - 72%) | =

1},-’ [[15 m’ \/1.25623D3822334?8DDDD logz; ™ (3)(13 x72°)

‘ 5.0249215289339120000 (2 ¢)®

1 10012
\ 2 log, (3)

4(2¢)® 1.2562303822334780000
,‘4 log! 00123

24

1 !,-’ (15 2

\/1.2552303822334?812)[)[)[) log %123y (13 « 72°) | =

1f [[15 P \/1.2562303822334?80000 (2 coth™2))"* (13 x 72°f

/ 5.0249215289339120000 (2 ¢)°
-\4 i [2 CDL’h_l[E}}l'DDlZ
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4(2 ¢)® 1.2562303822334780000
log! Q0124
24

1 Jf (15 2

\/1.25523133822334?80000 log'™2(3)(13 - 72%) | =

1};r [[15 m° \/1.25523D3822334?8DDDD (log(a) log,3n"**? (13 - 72%)

{ 5.0249215289339120000 (2 ¢)°
\ i (log(a) log, (3112

logp

x)is the base=b logarithm

coth™ (x) is the inverse hyperbolic cotangent function

Series representations:

42 ¢)® 1.2562303822334780000
log!- 00123,

-\4 24

J1.25523D3822334?8DDDD1og1-°°12[3}[13 72%) | =

1 J;’ (15 2

30873.117873769955328 ¢°

. |:_1_]s; 10012
oz - 3, &

1’;’ 225 72

1.0012

%

bd 1=

L)
5.7053984927494983995 x 107 | log(2) - »’
k=1

k
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4(2¢)°® 1.2562303822334780000
,‘4 logl 00123

24

1 !,f’ (15 )2

J1.25523D3822334?8DDDD log'%13(3)(13 - 72%F | =

30873.117873769955328 ¢*

1/[22542 |1+
1.|:||:|12[3-r

/ \ log

v —1.0000000000000000000 + 5.7053984927494983995 x 10° log %12 (3)
[j [é][ : 30873.117873769955328 ¢° ]*]
-1+

Z k 1.0012[3}

= log

w 1
Z [ 2 ] (-1.0000000000000000000 +

k= \ K

5.7053984927494983995 x 10° log "1 (3)]*

42 ¢)® 1.2562303822334780000
logh0012q,
24

1 Jf (15 m)?

\/1.25523133822334?8[)[)[)[) log'"1%(3)(13 - 72°) | =

30873.117873769955328 ¢°
10012 g,

1};’ 2252 -1+

log

‘Ji ~1.0000000000000000000 +5.7053984927494983995 » 10° 10g1.nu12[3}
[_1 4 30873.117873760055328 B ]—k [_ 1}
[3

o [—l}k 2

Z h:ngl":":'lzﬁil
k!

k=0

[

1
Z E [—1]\‘c [—l.DDDDDDDDGGGGGGDDDDD +
k=0~

k

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

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)
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We have that:

Thence, for H=T?""",; T=2; z=3,v=1.0012; m=10r0.5;x=T""%e¢=1/24=
0,04166666; x =1.002893; H =1,256230382233478, we obtain:

2H . .
Iy +1Ig < e (e24m)™

(e724) * (((2*1.256230382233478))) / (((sqrt(1/24))))

Input interpretation:
24 2x1.256230382233478
£

|
1

24

Result:

3.260411940037072... x 10!

3.2604119400...*10"

Series representations:

2% (2 1.2562303822334780000) 2.5124607644669560000 ¢4

1

24

ko

23k 1
ok (-2 (2

k!

24 (2. 1.2562303822334780000) 5.0240215280330120000 ¢** v/ 7

—

|
AL,

24

o Zwﬂj Resg; [— E}_s F[—i - s} Iis)

(2 1.2562303822334780000)  2.5124607644669560000 %

24

R R
R B e s
Vo Lk:ﬂ
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k!

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)



Iixiis the gamma function

Res f is a complex residue
FEy]

K iz the set of real numbers

Now, we have that:

T+H

fegumﬁmf (0,4 —0.5)%™
T

Az(p) it
¥ &0,

p<z?

T+H
h=/ (02 — 0.5)"™ dt,

T
T+H Ar. . dm
AR
Jr P VP
H 4m
_ (p) ; A.(p) ,
— (1 im[ a_ i dt, . __ TRy zT.

(log 2) . > T . a(p) it

p<z?
Setting £ =1 and v = 4m in Lemma 6, we obtain

(2¢)5m
(log 2)

(26)8171

(1 4 45m!%e=1(3e) ™) < (B0e)'H —2 .
(log z)4m

J3 <

Since the absolute value of a(p) does not exceed the fraction

3logp
log(?)

for p € 23, it follows from Lemma 3 applied to j;, with »x = H, £ = 2%, and B =3
that

ja < 13(2- 3% - 2m)*™H(log )*™.

Passing to an estimate for I7, we have

S | H
I < (15?r)zmﬁ(26}4m(361?1.)m < —(e¥m)™.

Ve

Thence, for H=T?%"*. T=2: z=3,v=1.0012; m=10r0.5;x=T""%¢=1/24 =
0,04166666; x =1.002893; H=1,256230382233478, we obtain:
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(15Pi)"2% (((((sqre(((80%1/24)-1%1.25623038*((((2*e)"8/(In3)4)))))))))) *

(((((sqrt(((13(2*372%2)72*1.25623038(In3)4))))))

Input interpretation:

. —
1.25623038 < 22—

]
(15 "R \{13[2 3% . 2)% + 1.25623038 log*(3)

80~ L
24

Result:

1.73254399... x 10°

1.73254398860430049678048005183511593009420209130208425. ..

1.7325439886...*%10°

Alternative representations:

1.25623 (2 )8

\1: 80logt(3)
24

2

.-
(15 ) \f13 (237 - 27 1.25623 log*(3) =

[1.25623 2 ¢)°

1IIJI

:
(15 m° \{ 16.331 - 362 log?(3)
' % log?i3)

1.25623 2¢)° |
ot | el ol J13(2- 3 27 1.25623l0g*3) =
\1: 80log?(3) :

24

| 1.25623(2¢)°

(15 ) \/16.331 367 (log(a) log,(3n*
‘-ql g [ll::g[lm\ll::g,z[Bﬂ4

1.25623(2¢)° |

ot | el ol J13(2-3 27 1.2562310g*3) =

\1: 80log?(3) ;
24

" 1.25623 (2 ¢)®
(157 1633136 (2coth™@)* | 55 -
Y = (2 coth™(2))*

38

logix is the natural logarithm

« 108



loggixiis the base=b logarithm

coth ™ (%) is the inverse hywperbolic cotangent function

Series representations:

1.25623 (2 ¢)®
aEg el \/13[2 3 2 1.25623 log*(3) =
80logt(3) :
24
06.4785 ¢°
22577 [-14 — v —1+21165.log*3)
\ log*3)
w w1 1 8k
= \( = 96.4785 1
b Z[z ][ ][ 1++] (-1 +21165. log*(3))*2
ky =0 kg =0 k1 log™(3)
1.25623 (2 ¢)®
gl [SRRsE sk \/13 (2. 3% 2" 1.25623 log*(3) =
80log?(3) ;
24
96.4785 £° = [—l}k )
295 2 : ‘} T 21165. |log(2) - Z :
£ L] ___. :
[lag[E} Zk:l —E—k ]
5 | 1.25623(2 ) 2 2 4
(157" | ————— [ 13(2 3° 2)° 1.25623log*(3) =
B0log*(3) :
24
96.4785 £°
2952 |14 202€ o 14 91165.108%@®)
log*(3)

o, o1 s e (), (2,

o log*a
Z Z og i) kl!kz!

ke =0ko=0

[ . iis the binomial coefficient
m)

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)
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We have also:

2m

dt <m'"H.

Z Lﬁ) i
P

p<zl®

H
= [
Jo

AT \ 2m
Iy = / R AP |t < 13(2- BRm)™IT < (5Sm)™ .
9 p<z3 \(pr
T+H pgf 2m
Iip < / = dt
h 2 p<y VP
H 2m
a . _
= / Z —@ p'tl  dt <13(2-42m)™H < (%'m)™H.
JO p<y VP

Thence, for H=T?""",; T=2; z=3,v=1.0012; m=10r0.5;x=T""%e¢=1/24=
0,04166666; x =1.002893; H=1,256230382233478, we obtain:

1.256230382233478;
(e"5.5)*1.256230382233478

Input interpretation:
¢>7 . 1.256230382233478

Result:

307.3894395077298858040716453770991459586906306760301266548...
307.389439597...

(e76.1)*1.256230382233478

Input interpretation:
5. 1.256230382233478

Result:
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560.1000769325263971902753089815851263031169201505484678901...
560.1000769325...

From the sum of the results:

1.6091385086...%10'%  3.2604119400...*10"" 1.7325439886...*%10°
1.256230382233478; 307.389439597... 560.1000769325...

We obtain:

(1.6091385086*10"12 +3.2604119400*10"11+1.7325439886* 10”8
+1.256230382233478 +307.389439597 +560.1000769325)

Input interpretation:
1.6091385086  10'% +3.2604119400 10! + 1.7325439886  10° +
1.256230382233478 + 307.389439597 + 560.1000769325

Result:
1.935352957867605746011733478 » 1012

Repeating decimal:
1.935352957867605746911733478 x 101°

1.9353529578676...%10'
And:

(1.6091385086*10"12 +3.2604119400*10"11+1.7325439886*10"8
+1.256230382233478 +307.389439597 +560.1000769325)*1/57

Input interpretation:
(1.6091385086 10" +3.2604119400 10" + 1.7325439886 - 10° +

1.256230382233478 + 307.389430597 + 560.1000769325) ™ (1/57)

Result:
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1.64269598685...

1.64269598....

u

(2) == = 1644934 ..

29/10"3+(1.6091385086*10"12 +3.2604119400*10"11+1.7325439886*10"8
+1.256230382233478 +307.389439597 +560.1000769325)*1/57

Where 29 is a Lucas number

Input interpretation:

20
— +(1.6091385086 10*2 4+ 3.2604119400 - 10! +1.7325439886 - 10° +
10

1.256230382233478 + 307.389439597 + 560.1000769325) ™ (1/57)

Result:

1.67169598685...
1.67169598.... result practically equal to the value of the formula:

m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

-24/10"3+(1.6091385086*10"12 +3.2604119400*10"11+1.7325439886* 108
+1.256230382233478 +307.389439597 +560.1000769325)*1/57

Input interpretation:
24
o (1.6091385086 - 10" +3.2604119400 - 10! + 1.7325439886 - 10° +

1.256230382233478 + 307.389439597 + 560.1000769325} ™ (1/57)

Result:

1.61869598685...

1.618695986.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

In conclusion, we have:
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ﬂ_'_Z'mI < 72?}1—1 ((t___lﬁ_ﬁ n?.:l'EmE—(ﬁnl+l} o -' (624 n:.:]m

1l o
=0 —,:(E%Lg'ﬂlj]m EX Tn-an ks (E-J.um)n? 4 (eﬁll'?Tl)TT.l)H

VE

-

< (7916.2??1)21?15—{Em—l—l)H < [:EBJE—S_”I?JmH.

(((exp(37)* (1/24)"-3))) * 1.256230382233478
Input interpretation:

exp(37)

1.256230382233478

.'1-
k7,

Result:
2.035161359184528... « 10%

2.035161359...%10%
1.9353529578676...%10"

We note that, from the ratio of the two results, we obtain also:

[((((((((exp(37)* (1/24)"-3))) *
1.256230382233478))))))/1.9353529578676* 10~ 12]°1/(((1/0.6290748)"6))

Input interpretation:

L _p =Pi7) , 1.256230382233478
\5emomas) | |24)

1.9353529578676 1012

Result:

3.141595303845995591603733311601075135919913410677183998480...
3.1415953038459... = m

From which we can to obtain C = 2rrr = 6,2831906076919 that is a circle with radius
equal to 1,000000843602750128912
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2[((((((((exp(37)* (1/24)7-3))) *
1.256230382233478))))))/1.9353529578676* 101217 1/(((1/0.6290748)"6))

Input interpretation:

| =BT 1 256230382233478
I: 1 |6' II]-_'l3

2 D.GEQDMS-_ 124 |
\  1.9353520578676 - 10%¢

Result:

6.283100607601991183207466623202150271839826821354367996961...
6.28319060769...
Input interpretation:

6 —&; 1.256230382233478
1 2"06790;48 ':
2 \ " 1.9353520578676 - 107

Result:

1.000000843602750128913639254617090890505252772361143816622...
1.000000843602750...

We note that:

Input:
£(20.18)

£(5) is the Riemann zeta function

Result:

1.000000842047231832874744577386700923673234902125175719030....
1.00000084204723... a result vary near to the value of the circle radius above

And

T/6(((((CLCCCC((((exp(37)* (1/24)7-3))) *
1.256230382233478))))))/1.9353529578676* 10~ 1217 1/(((1/0.6290748Y°6))))))))*2

Input interpretation:

2

" .—% 1.256230382233478
([ e 6'?0I:I.r48 124

6 ‘5 193535295?85?5 1012
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Result:

1.644036842191202227266283026499016139064224075588841405359...

2
1.644936842.... = {(2) == = 1.644934 ...

6

(29-2)/107"3+1/6((((((L((((((((exp(37)* (1/24)"-3))) *
1.256230382233478))))))/1.9353529578676* 10121 1/(((1/0.6290748Y°6)))))))"2

Input interpretation:

2

L el SE27.1.256230382233478
Pl (2]

\oszoo7as! | 12q)

292 dls
g
6 1.9353520578676 1012

10°

Result:

1.671936842191202227266283026499016139064224075588841405359...
1.6719368.... 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

~(29-2)/T0"3+1/6((((((L((((((((exp(37)* (1/24)"-3))) *
1.256230382233478))))))/1.9353529578676* 10121 1/(((1/0.6290748Y°6)))))))"2

Input interpretation:

2
1| T35 1.256230382233478
29-2 1 l\geovoras! | 134!

o
10° 6 \ 1.9353520578676 1012

Result:

1.617936842191202227266283026499016139064224075588841405359...

1.61793684219.... This result is a very good approximation to the value of the golden
ratio 1,618033988749...
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We have also that:

(CCCCCTC((expBD)* (1724)~-3))) *
1.256230382233478))))))/1.9353529578676* 10~ 1217 1/(((1.589506383)"6)))))))

Where 1.589506383 = 1,075226 + 2,103786766 = 3,179012766;

3,179012766 +2 =1,589506383 where 2.103786766... and 1.075226 are two
results of Ramanujan mock theta functions!

Input interpretation:

=P . 1.256230382233478

1.580506383% |a4)
1.9353520578676 - 1012

Result:

3.14335682...
3.14335682...=m

2F((CCCCCCC(exp@B)* (1724)7-3))) *
1.256230382233478))))))/1.9353529578676* 10~ 1217 1/(((1.589506383)"6)))))))

Input interpretation:

=PE7) . 1.256230382233478

15805063835 124/
1.9353529578676 - 1012

2

Result:
6.286713647892617703097355636434740273200272077817291197942

6.2867136478926... = 2tr with r = 1.000561552865...
Indeed:

Input interpretation:
=Pi37) . 1.256230382233478

i 113
L g 1ssososses® |24/
2m \ 1.9353529578676 - 1012
Result:

1.000561552865391302213166756457585888541263003621725199866...
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1.00056155286539...

We note that:

Input:
£(10.82)

£(5) is the Riemann zeta function

Result:

1.000560383437973775703943629544312740741189100259521364546...
1.000560383437.... result very near to the value of the radius of above circle

From the above radius, computing the mass and the temperature, considering the
brane a black hole, with the Ramanujan-Nardelli mock formula, we can to obtain the
golden ratio:

sqrt[[[[1/(((((((4%1.962364415e+19)/(5%0.0864055"2)))*1/(6.738462e+26)* sqrt[[-
((((0.0001821192 * 4*Pi*(1.000562)*3-(1.000562)"2))))) / ((6.67* 101 1)]]1]]

Input interpretation:

1
| 4:1962364415 10'° 1 _ 0.0001821192 -4 7-1.000562% -1 0005622
\1 5008640552 6.738462 1020 6.67 « 1011
Result:

1.618248882916651279772588461162778420462637620122863547662...
1.6182488829...

And the coniugate:

1/ sqre[[[[1/((((((4*1.962364415e+19)/(5%0.086405572)))*1/(6.738462e+26)* sqrt[[-
((((0.0001821192 * 4*Pi*(1.000562)"3-(1.000562)*2))))) / ((6.67*10*-11)]]1]

Input interpretation:
1

1

4.1.062364415  10!¥ 1 | 000018211924 71.000562% 1 0005622
5008640552 &.738462 1020 \J 657 10-H
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Result:

0.617952...
0.617952...

We know that:

dual coordinate!™® This is the Dirichlet condition: the X*° coordinate of the
endpoint is fixed, so the endpoint is constrained to lie on a hyperplane.

In fact. all endpoints are constrained to lie on the same hyperplane. To
see this, integrate

X"?%(m) — X™%(0) = /dcragx’% = ;'./ dod, X
S0 S0

‘jl r;
= 2ma’p?® = "T;; %= Badd, (31)

Thence, we have the following mathematical connections with the Dirichlet
condition concerning the D-branes:

I 7 G
/ dod, X% — ; / LOXE = el = 2T e
J1 J0

: F| =P37 ,1.256230382233478
E{D_razwums-\J ﬂ]
1.9353529578676 10"

6.283190607691991183207466623202150271839826821354367996961...

r = 1.000000843602750128913639254617090890505252772361143816622...

Or:

dod. X 25 = 27a'p®® = — 2mnR’.
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=P37) . 1.256230382233478

1.580506383°% {24
1.9353529578676 - 1012
6.286713647802617703097355630434740273200272077817201197942 .

2

r= 1.000561552865391302213166756457585888541263003621725199866...
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Averaging (over t) the square of the modulns of S shows that the “bulk” of |5| can be estimated
from above slightly less accurately than the quadrasic root of the mumber of smmmands. Indeed,
if T>T >0, 2<N< T and the set E C (T,2T) is the set of the numbers ¢ for which the

inequality
it
2, n

n= N

>+NKT), h(T)>0,

holdz, then we can easily find that

2 S 2
NR2(Tip E) < [ 3 it dt < 3 0¥ dt <TN 416N log N < 17TN.
TEL <N n<N
log log t)?
Res:oZl—A& t>14,

(logt)1-B "’

where A > 0 is an absolute constant,
We can seek omega estimates of |S{N)| of the form other than (7). Suppose that for 1 < N <¢
we have the estimate

log® N
[S(NV) <« N e};p(—c e )
log’t
where ¢ > (|l is a constant, a > b > U, and £ > & > 0. Far a = 3, b = 2 such an estimate
was obtaired hy Vinogradov (see [8, 7]). [Tsing the omega estimate of |{(1 +4t)| or the Dirichlet
theorem, from the theory of Diophantine approximations we can easily prove that

loglogct
& —EO0ft ;i

2
L log log log L
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For N=11and T = 144, (11 is a Lucas number and 144 is a Fibonacci’s number),
from:

I |12 iT
NBE2(T)ul E) gfz n't| dt g]

f

|

N" nit dit <TN +16N log N < 17TN.

-

]

We obtain:
144*11 + 16*11 In(11) <= 17*144*11

Input:
14411+ 1611 logill) = 17« 144+ 11

log(x) is the natural logarithm
Difference:

176 logill) - 25344
125344 + 176 log(11)

Input:
~25344 + 176 log(11)

log(x) is the natural logarithm

Decimal approximation:

-24021.9704319874867842450979302781372432313795937070145771...

-24921.97043198...

Property:
-25344 + 176 logi11) is a transcendental number

Alternate form:
176 (log(11) - 144)

Alternative representations:
More

25344 + 176 log(11) = ~25344 + 176 log,(11)
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-25344 + 176 log(11) = -25344 + 176 logia) log,(11)

-25344 + 176 log(11) = -25344 - 176 Li; (- 10)

loggixis the base= b logarithm

Lipixiis the polylogarithm function

Series representations:

W)

k

[+4]
~25344 + 176 log(11) = -25 344 + 176 log(10) - 176 |
k=1

-25344 + 176 log(11) =

argill -x) 1-x)f x™*

o1
176 logix) - 176 for 0
J+ gix) kz_; =

95344 + 352 ;ﬂ

ha

argill — = 1
-25344+1?51ag[11}=-25344+1?5{—g 5 D}chg[—]+
g ZU

argill -z L o [ R
176 log(zo) + 176 {g—n}J log(zo) ~ 176 5 } ekt
2 3 k

argiz) is the complex argument

|x] iz the floor function

Integral representations:

111
-25344 + 176 log(11) = -25 344 + l?ﬁj E dt
1

88i [iwsy 107° [(—5) [(1 +5)
-25344 + 176 log(11) = -25344 - — ds for -1 0

Fin —q'\xu+:r r[l—s}

Iixiis the gamma function
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-((((-25344 + 176 log(11))))) / 15127
Where 15127 1s a Lucas number

Input:
~25344 + 176 log(11)

- 15127

logix is the natural logarithm

Exact result:
25344 - 176 log(11)

15127

Decimal approximation:

1.647515728960632431033588810093087673909656878013288462825. ..

2
1.64751572896...= {(2) == = 1.644934 ...

Property:
25344 _ 176 log(11) .
I1s a transcendental number
15127

Alternate forms:
176 (logi1l) - 144

15127

25344 176 log(11)
15127 15127

Alternative representations:

~25344 + 176 log(11) 25344 - 176 log,(11)
15127 ' 15127
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-25344 + 176 log(11y 25344 - 176 log(a) log,(11)
15127 - 15127

-25344 + 176 log(11) 25344 + 176 Liy(-10)
15127 - 15127

loggixis the base- b logarithm

Lipixiis the polylogarithm function

Series representations:

Frl

k

25344 + 176 log(1l) 25344 176log(l0y 176 Zf,
15127 T 15127 15127 15127

-25344 + 176 log(11)

15127 P
oo (=1 {11-x)*x
95344 352inm| 176 logixy 170 Ei, —

15127 15127 15127 ¥ 15127

Eug-:ll—x:IJ
o

arg{ll-znh 1
~25344 + 176 log(11) 25344 176 | =53 Jlﬂg[z.j]

15127 T 15127 15127
ag(ll-zp) - “.—l]k-:ll—zm"‘za‘"‘
176 log(zg) 176 [TJ log(zg) . 176 3., B
15127 15127 15127

argiz)is the complex argument

|x] iz the floor function

Integral representations:
-25344 +176log(1l) 25344 176 prul

= - dt
15127 15127 15127 .1 ¢
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-25344 + 176 log(11y 25344 881 f1w+rlﬂﬂlﬁ—sFITl+s}!
= a5

- 15127 = 15127 15127x. e r(l-s)

Iixiis the gamma function

1/6 (((1/4 (-((((-25344 + 176 log(11)))))"1/4)))"2

Input:

WS %
: [;r \ —(-25344 + 176 lng[lln]

log(x) is the natural logarithm

Exact result:

1 I
5 v 25344 - 176 log(11)

Decimal approximation:

1.644447281340983986578801801727760223918055024106365671192...

2
1.64444728134.... = ((2) == = 1.644934 ..

Property:
1
2% v 25344 - 176 log(11) is a transcendental number

Alternate forms:

1 r

— 4/ 1584 -11log(1l])
24 v 3

L J11 a2 _1ogany
s, — 1o
24 B

Alternative representations:
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1 2
(Z Y 25344 - 176 1ag,.[11}]

[=a N

11
: (Z v -(-25344 + 176 105[11}}}2 -

1 2
(t_l il'l 25 344 - 176 log(a) lagﬁ[ll}]

[=a N

11
: (Z ¥ -25344+176 105[11}}}2 =

1

2
: ( Y 25344 + 176 Lig(- 1D}J

11
: (E Y -(-25344 + 176 lng[ll}}Jz =

loggixiis the base=b logarithm

Liy(x)is the polylogarithm function

Series representations:

25344 - 176 | log(10) - 3

\ =

114 ]2 1
— | =y -(-25344 + 176 log(11)) | = —
5(4\; ( + og(lly %

1,1
= (Z v -(-25344 + 176 log[ll}}]z =

1 arg(11 - x) LI R
— |25344-176 zzﬂg—J+1cg[x}—Z for
96 2 o k

141 4 1
—(—\K—[ 25344 4 1?5103’[11}}}2 ; 25 344 —
64 95'-.4

argill —zq) 1 L g B e
176 |logizn) + {uj(lag(—]dag[zﬂq L } 2
EJ'T ZD k=1

|

argizlis the complex argument

|x] iz the floor function

Integral representations:
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B (9 1 | 111
224 -(-25344 +176 1o mn]z s 425344-1?5[ = dt
I.'5|[4NK 2 8 o6 J1 ti

141 4 2
—[—\J—[—2534—4+l?510g[11}}] =
R
|
1 | 88i [ty 1075 [(=5) (1 +$)
— 25344+ — ds
95 ‘u T Jojoady ril-s)

(29-2)/10°3+1/6 (((1/4 (-((((-25344 + 176 log(11))))))*1/4)))*2

Input:

202 11 4 .
“ (=3 -25344 +176 10 [11}1]
103 +6[4«,j N >

logixy is the natural logarithm

Exact result:

27 1 25344176 log11)
— ~ 0
1000 © 96 )

Decimal approximation:

1.671447281340983986578801801727760223918055024106365671192...

1.67144728.... result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass

Property:

27 1
+ — 4 25344 - 176 log(11) is a transcendental number
1000 96

Alternate forms:
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27 1 J1ssa_1ilogan
— ~-11lo
1000~ 24 3

LR B CE TR e
ll:ll:ll:l+24 ( ogiLly)

81+125v 11(144 - log(11)
3000

Alternative representations:

29-2 1lg 2 97 141,

~ (=Y _(—25344+176 1o [11}}] gy —(— 25344 _ 176 Io .[11}]2
10° +|5[4‘Jr % = 10° 6 iV .
29-2 114 2
1%3? +:{3[%6_[-25344”?51@11“] -

o

E + 3 [:} \ 25344 -176 lag[ﬂ}lagﬁ[ll}]z
29-2 1,1 2 27 141 -

+ —[—%“_[_25344+1?ﬁ1ng[11n] = e [—3,(2534%1?61&1[—1'31}2
10 64 108 64

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

29-2

1,1 .
+E[Z§‘f_[-25344+1?5 logxlln] -

1k

P

e =

27 1 ‘ kel g
+— |25344-176 1Dg[1m—2‘[
k=1

e
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20-2 1,1 4 2
1o° * L_L \"'—[—25344+ 176 lag[llﬂJ -
27 A arg(11 - x) L [y G R
+ — |25344—1'?l5 Ezfr{g— +10g[x}—2‘ ; }
1000 94 \i' T = k
|:..: [l
|
20-2 1,1 4 2 27 1
—| =4 —(-25344 + 176 1o [11}}] = = 25344 -
10° +5(4‘j 3 5 1000 ~ 96 ‘\l’[
arg(ll - 5 1 Il § D
176 lng[z.;.}+{E—D}J[lug[—]ﬂng[zn} - Z‘ .
2 ety k
k=1
argiz) is the complex argument
|x] iz the floor function
Integral representations:
20-2 1,1, 3, g 1 o 111
(=Y ——25324+176 10 [11}}] s = \/25344-1?5J - dt
10° +|5[4"‘F L 2 1000 ~ 96 Lot

20-2 1414 2
|-V -i-25344+ 176 lo [lan -
10° +|5:(4"'lf > B
I
27 3 88i [iwty 10~ [(—sF [(l+5) _
+— | 25344 + — ds for -1 0
1000 96 "q iy —i ety Il -s)

ForN=11, ¢c=5,a=3,b=2and t= 14, we obtain from:

IS(N)| < N exp(—cw),
log” t

we obtain:
11*exp(-5*((((In"3(11))/((In"2(14))))
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Input:

log”(11
llexp[—S s }]

log?(14)

logix) is the natural logarithm

Exact result:
11 (A5} o214

Decimal approximation:

0.000552830615211073109887405550616657560035243405929988337...
0.000552830615211...

Property:

- | 3, N 2, ¥y .
11 ¢ Pl U)oz (4) {0 o o nscendental number

Alternate form:
11 500 22 (11)/legiz)+logi(7))’

Alternative representations:

i Slog?(11) [ SIGgE[ll}]
EXpl-————F— | = eXpl—————
log?(14) logZ(14)
5log?(11) 5 (log(a) log, (1 1)
llexp|-—— |= 11 exp|-
log?(14) (logia) log, (14

loggixiis the base=b logarithm

Series representations:

{1 a3
5|log(10)- X, '—‘f—]

5log?(11)
1lex [—g—]z 11 exp|-

log=(14y I P
: W
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i = %3
5 EIN[E'—L%J+IDE[I}—EE"=1 %]

Slog?i11)
1lex [_g—

= 11exp|-
mfum]

| — " {= | —X K 12
(2o 2502 g - 3, 2t
m =

5log®i11)
llexp|-——— | =
log?(14)
arg(ll-zg) 1 T R P
5 [1ag[z.;.} - [TZC'—J [hag[;] - lag[zn}] = Y =g 3
11 exp|-

[lcg[z Hlm [1ﬂg{i]+lag[zm] Zk 11 1#“4_2':'# ]2

argiz)is the complex argument

|x] iz the floor function

-76+1/ (((((1T*exp(-5*(((In"3(11))/((In*2(14)))))))))

Where 76 is a Lucas number

Input:
1
-76 +
1expl-5 502

log(x) is the natural logarithm

Exact result:

1_11 N3 11)flog?(14) _ o

Decimal approximation:

1732.872324515160386107279602340921200572579471630789252801 ...

1732.8723245...

Alternate forms:

1 311 a2
5 [Pfslng 11))/log={14) _ 835]

11

i [ (518 1)/ logizilogi® _ 835]

11

1_11 fl:S]Dggn:11]:|.."-:1u:-g-:2]+1ng-:?:l]z — 76
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Alternative representations:

1 1
-76 + =-76+ 3
Slog?(11) Slog(11)
11 Exp[— ] 11ex [- : ]
log?(14) P 105,2.':14:'
1 1
-76 + =-76+ 3
11 exp[— 51-:1 <11;] 11 exp|- 511-:3*.::31-:.551112
lag=(14) logia)lo gy 140°

loggixis the base= b logarithm
Series representations:

1 v3
5 lng[lm—Ef:ll: ]kJ

1 1 k
—7h = — [-B36 +ex
+llex {_51-:.33111]'] 11 e . B &
P\ og2a4) [105[13\‘- kzl'_lf'_]
1
_'_,?6 =
i 5103::-:11]
11 Exp[— = ]
log={14})
1 5 EI}TlL "ll_x]J+1CIE[I']'—E? 1 {—lmkqll—xm""x“"]g
= k
i -836 +exp 25 # o\ for 0
are{14-x) _ e (Sl (14-at
2”[_5—2,1 J+10g[x} Lk:l B ]
1
-76 + ] =
Slog®i{11)
kL EXP[_ log?(14) ]
3
argill-zy) X _me *'13k<11-203kzu_k]
1 5 ogtao + [ 25322 tog 2 ) «Jogtaw) - 5,
3 —-836 +exp

[102[50} + l%‘l}J [lcg[ziu] - lag[z.;.}] s 2211 M]g

argizlis the complex argument

|x] iz the floor function

2sqrt[6((((((-76+1/ (1 T*exp(-53*((((An"3(1 D)/ ((In"2(14))))NN)))"1/15]
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Input:

' 1
2 16 15'.| -76 + z
N V llﬁxp LB ]ng':ll:'
lag=(14)

logix is the natural logarithm

Exact result:
2 \/E 3::/ % f-:ElngS-:llJ:ll."]Dg:E-:léﬂ _76

Decimal approximation:
6.281516521465835536716642965319628146647221544302618224701...

6.281516521465... = C=2nr

Alternate forms:
[ 1 :
a0/ [ (5leg®1D)log?(14) _
24/ 6 \{ = [f 836

2y 6 s‘nj % |5l 1)/ log@logm? _ e

Alternative representations:

1
B J -76 + =2
15 5log2(11)

| Slog”(11) i o
A llexp[_ 1:;:%14:] llexp[ ]DE'E'”‘”]

2

1 1
2 61J—?5+ : =2 615_J—?5+ e ;
| 11 _2log”ill) | i _S{Dg-:rz]crga-:ll]]
1"‘ 1“{ EXP[ log?{14) ] "{ \ H EXP{ (logia)log(14)°

loggix)is the base- b logarithm
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Series representations:

1 k3
5 [logi10)-1 {;U:'E]

E\G -836 +exp - 1|: :Tk
| . 3% [1ag<13; rkwl .—lf—r
2 |16 4-76+ = =
R 1 i

1

2 ﬁl% —?6+ ] —
_Glegil)
1 EXP[ logZ(14) ]

sz ar-;gqll—.x';! log(x)-T (=1 15511—.1'1"; Pl
2ﬁ34—835+exp[ [”Tl el ]ng = ]

e

k

- 5 ._k
: :lr-;514—.1;!J _eoa (=1 Fld-xf s
[21 m I = Hogix) Ira X

SIII,v—l 1

1
EJEII% —?6'1' : —
_Aleg'(1l)
1 EXP{ log? (14} ]

5[]':'5':30 " T““J {]Dg{ ]+1-:~E13|:|J]—?N —‘l:lk':“_"':'# ] ]3
2 \"E -836 +exp - ;
7 logizg )+ %’E‘—] {]Dg{ ]+]Dg|;z|:| 1]_?N m]

SI:I,v—l 1

argizis the complex argument

|x] iz the floor function

(2P1)* TA(((2sqrt[6((((((-76+1/ (((((11*exp(-
S*((((n3(1D)AAn"2(14)))NNNNNNN)*1/15]))))

Input:
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(2m)
| 1
2 |6 |-76+ 3
15 11:xp[-5 log ;111]
‘5{ \ log2 (14
logixy is the natural logarithm
Exact result:
m
|'|5 anl 1 fl:Slnggn:ll]:ll."lngE-:lét;l _76

i
Decimal approximation:
1.000265666055012065376898475018531988133572536841624152905...

1.000265666055..... = r = radius of circumference

Alternate forms:

/ 11
30 Y
\( 5 1o (1)) /log (14)

Ve

836

I

[6 32/ 1 sleg?an)/log@Hlog(7? _ oe

11

Alternative representations:

2 2x
2‘5 ‘_?m—lg 2 |6 |-?5+ﬁ
| =18 111:x1:|[-5—-=—'i—~'°“1 ”‘] 15 A eian L ]‘
‘1 \ log2 (14) | log2(14) |
2 2
i I 1
216 [Tt —————— 2 16 |-76+ 5 (logia) log, (1))
| 15 llﬂp[_ﬂ_ﬂg:_im] | & 11:::1:-[-—‘—‘“—"
\ 02(14) | A {loigla) logg (14172

logpixiis the base-b logarithm
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Series representations:

2 T
. (-&FY
2 515/—?ﬁ+ m 5 ]Dg\ilﬂ:l—z:"zl .._ILI:I_]
\ I (14) V6 |-76+ ﬁ exp e
2
- 514—?6+ 51| im
11 _2logmilly
\ txp[ Ingzlilﬂn]
T

, A~k w3
. ar-;;ll—.x;!l e (=1 (11-xf x
5 [2 im I e +Hogix) E e

[

. | arz{l4—x} oo (=10 (1d4-xf* x
[21 T | g I+1D g'-:le—zk=1 . T

\{{E s =7+ 1—11 exXp

2
2 |6 ‘-?EH e
15 llﬂp[_SI:--; ;11;]
\ loz® (14)
Fis
& 13
g11-2g) |, { 1 a1 ¢
5 lostao 1| TE1(1og{ L Juostzo ) Y2, —
V6 |-76+ L1 ex
- Tl argll4-zg) |{, 1 L T
oo B4 o Lt T, 0%

argizlis the complex argument

|x] iz the floor function

We note that 1.000265666055..... is very near to the value of {(12). Indeed:
zeta (12)

Input:
{(12)

£(5) is the Riemann zeta function
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Exact result:

691 712
638512875

Decimal approximation:

1.000246086553308048298637998047730670960416088458003404533...

1.0002460865533...

Property:
691 712

———— |s a transcendental number
638512875

Alternative representations:
212y = 212, 1)

J(12) = 81111

i 111

(s, a)is the generalized Riemann zeta function
Sp,pix)is the Nielsen generalized polylogarithm function

n th

"Mixisthen derivative of the digamma function

n!is the factorial function

Integral representations:

2830336 ([~ j at)"

638512875

+.[12} =
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12
2830335[£1——L—-dt]

2
{12) = e
' 638512875
L 12
11593056256 [V 1-¢* at|
J(12y =

638512875

Thence, we have the following mathematical connection with the Dirichlet
condition concerning the D-branes:

T P i ;95 2ma'n ;
dod. X" = i doid. X =° = ZapT = — 2mnR'.
Jo Jo R
' 1
2 515! -76 + — I r -
| s log=ill a0f 1 [Slog?(11)log=(14)
‘i QY"I HEXP[ > 1:-g31143] Eﬁ \f' 11 € 76

6.281516521465835536716642965319628146047221544302618224701... = Q7rr

T

f - =
In'ﬁ 3{1 1_11 F.IS]nggn:lljlll.']Dg"-:l-’-H_?5

1.000265666055012065376898475018531088133572536841624152905... = ¢

Now, we insert this radius in the Hawking Radiation calculator and obtain
temperature and mass of this quantum black hole (a black brane).

Mass = 6.736469¢e+26
Radius = 1.000266

Temperature = 0.0001821731

From the Ramanujan-Nardelli mock formula, we obtain:
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sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))*1/(6.736469e+26)* sqrt[[-
((((0.0001821731 * 4*Pi*(1.000266)"3-(1.000266)*2))))) / ((6.67*10*-11)]]]1]

Input interpretation:

1
| 41962364415 1017 1 000018217314 7 1.000268° -1.000265
\( 5.0.08640552 6.736460 1020 667 10711
Result:

1.618248938735178025577670247874304978307846795256872628616...
1.618248938...

And the conjugate

1/ sqrtf[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(6.736469¢+26)*
sqrt[[<((((0.0001821731 * 4*Pi*(1.000266)"3-(1.000266)*2))))) / ((6.67*10-

L)1

Input interpretation:
1

1

4.1.062364415  10!¥ 1 | 000018217314 71.000266% 1.0002662
\‘ 5008640552 &.736460 1020 \J 657 10-H

Result:

0.617951896067115073952485206270777030337420984711450298039...
0.617951896...

Now, we have that:

was obtained by Vinogradov (see [8, 1]). Using the omega estimate of |((1 + #t)| or the Dirichlet
theorem, from the theory of Diophantine approximations we can easily prove that

a loglogt
b e logloglogt’ Bl

We obtain, for t = 14:
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In(In14) / In(In(In(14)))

Input:
logilogil4y

logilogilogi 14

Decimal approximation:

logixy is the natural logarithm

-32.3210231338405437985817608079562125106041355188346290265...

-32.32102313384...

Alternate form:
logilogi2) + logi7n

logilogilogi2) + log(7))

Alternative representations:

logilog(14y) log,(log(14y)

logilogilog(14)y  log,log(logi14))

logilogi(14y logia) log, (log(14y)

logilogilogil4y  logia)log, logilogil4

logilogil4y -Liy(1 - log(14y

logilogilogil4  -Liy(1 - logdlogi14m

Series representations:

o [Ell al-x+lozi14))

logilogi14) S

J —ilogx)+i ¥,

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

-1 x'k-:—x+]-:ug-: 145
k

log[log[log[ 1 9 lalgf—xﬂngﬂngq 140 J g log[x} 5 2:-;1

2m
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(-1 logl14)-z K 55~

:r—ELLg{_L]—Eugn:zDJ
m| —2—— | -ilogiz) +i &,

logilog(14y) & d
logilogilog(14)) n-ﬂls{H-ﬂlWﬂ? e (-1 (logllogila)-zg F 25~
) ~ ) bz )
2 —"';Zn zlog[z.j}+12k=l >

log(logi14n [ argilogi14) — zq) 1
{ chg[—]+lug[z.;.}+
ks

logilogilogi14) B 2n
{arg[lag[H}—zu}J s i (-1)* dog(14) - 207 5" /
2 Bz W k /
argilogilog(14)) - =) 1 arg(log(log(14)) - zp)
{ J lcg[—J +logizg) + { J logizg) -
2 g 2
& =1 (logilog(14)) - o) 55"
k=1 k

argiz) is the complex argument

|x] iz the floor function

Integral representation:

logil4) 1
logilog(14) 10 v dt

logilogilog14)) Jil-:gﬂ-:m 1401 gy
L

And for t = 18, where 18 1s a Lucas number, we obtain:
In(In18) / In(In(In(18)))
Input:

logilogi18y)
logilogilogi18)

log(x) is the natural logarithm
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Decimal approximation:
17.81601385916840590783241471903272500240518751073911212258....
17.81601385916....

Alternate form:

logilogi2) + 2 log(3n
logilogilogi2) + 2 log(3)))

Alternative representations:

log,(logi18))

logilog(18))
- log,ilog(log(18))

logilogilogi18n

logia) log,(logi18))

logilogi18))
- log(a) log, log(log(18))

logilogilogi18

—Liy(1 -1log(18y

logilog(18))
 —Liq(1 - logilogi18

logilogilogi18))

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
argl-x+logi18) w1 x"":-:—x+]n:|g-:18;|]k
log(log(18)) 21| 2n —iloglo) +i X5, .
* {—xilo zilo=(18 i

lng[lng[lag[lﬁ}}} - argi-x+Hogloz{ 1810 e (—1fx
En[ s J—zlug[x}ﬂlkzl :

1'..5 ¥ L)

{-1F (log{18)-zp ¥ 25"

2m

'r—alg{—]—alg-:znil
2| —2—— —ilogiza) +i E .
logilog(18))
logilog(log(18)y) 5 :r—mg{_—]—mg-:zc,:l 1 ion -:—1]""-:103-:103-:18:3—3.:,]"':30—"{
| —2 | Dg[zu}+zzk=1 3
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log(log(18) [ arg(logi(18) —zq) 1
= { chg[—]+1ng[z.;.}+
n

logilogilog(18)) 2

{arg[lc:g[lﬁ}—zu}J s i =y [llzng[lﬁ]\—zcu\\"c z.ﬁ“C /

2 gtz i k /

argilog(log(18)) - zo) 1 argilogilog(18)) - z0)
{ Jlag[—} +log(zo) + { J logizn) -
2 2
i (- 1]\“c logilog(18)) - z.;.}"" z,;.""‘
k

k=1

argizlis the complex argument

|x] iz the floor function

Integral representations:

log(18) 1
logilog(18)) 10 r"“

logilogilog(18)n = J?Dg-ﬂugtlsﬂl dt

4

J]N+}' [f-s3 [{1+s){-1+log(18))~5 s
=I 8a+y M1-s)

logilogi18))

loglogilogi18)) [issr [i-s) T{1+s){-1+loglloz{18)) ds
—i o4y Ii1-s)

Iix)is the gamma function

We have that:

-3/ [(((In(In14) / In(In(In(14)))))) *1/((In(In18) / In(In(In(18))))))]

Input:

logilog(14) 1

logilogilogi14m lor Lo 1 835
lows (Lo log (1 800

logix is the natural logarithm

Exact result:
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3 logilog(18) log(log(log(14
logilog(14y logilog(logi18))

Decimal approximation:
1.653661808791702600993459739806921200486284037140320196941...
1.65366180879.... is very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164,2696 i.e. 1,65578...

Alternate forms:
3 logilog(2) + 2 logi3)) logloglogi 14

log(logi 14y} logilogilogi2) + 2 log(31)

3 logilogi2) + 2 log(3)) logilogilogi2) + log(7)
log(logi(2) + logi7) logilog(log(2) + 2 log(31m

Alternative representations:

3 3
B logilogi14)) = logelogi14)
logilongi] 8)) Joglogilogi14 ) log e log {log{ 1430 bogeilow {1 81
los(loglog (1 810 loge logiloil 21
3 3
B lomilog(140) = loglailogglozi 145
Lol (1830 Losgiloe (o {140 (ot Lo dosilos 14000 (lowia) lowlosi 1 81
lovgdlog il (1 8)0) lovg i) Lo {lovg (o 1 8))
[ )
3 -3
B logilogil4)) A Liy (1-logi14))
Lo (o1 80 Lo (los (low {14 1) =Lip (1 =logibos{ 14y =Liq {1 =low(1 8351
lovg {los (o1 830 ~Liq (1 =log{logi1 B0
loggix)is the base- b logarithm
Lipixiis the polylogarithm function
[ )

Series representations:
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3

logllogi14))

log{lo (1 830 Lol {lons {14 30
leg (g Loz {1 8300

argi—x + log(18 ® (=1 x7* (—x + log(18)*
_[3 E;r{ i }}J—zlug[:ﬂﬂz } aoad i)

2 i k

arg(—x + log(log(14m
2n J—z logix) +
2
B | [—x+lng[lag[l4}}}k /
i3 .
i k i

arg(-x + log(14 & (= 1F x7* (—x + log(14n®
[[z,ﬂ g(-x + log }}J—llﬂg[x]"f!z ) +log(14))

2 oms Kk

arg(-x + log(log(18))
2 J—zlng[:r:}+
2
o L SR lng[lng[lﬁ}}}k ]]]
IZ 1- ]
k
k=1
3
lozilozi 14 =
lovss{los( 1 810 log (los{los{ 14 10
lows{ Lo {log (1 8100
1
n—arg[—]—arg[zu} ® k k _—k
52 (—1)* (log(18) - =) =g
lal2x o —1lug[z.;.}+zz X
k=1
n—arg[—l]—arg[z,:,}
2 e, — i log(zg) +
2
o [—l}k [log[lug[lq-}}-z,;,}k zak /
i)
1 /
k=1
1
n—arg[— —arg(zg) o o 1k ol =k
i ZD] —llﬂg[Zn}+!E[ 1) (log(14) - z0)" =g
2 k
k=1
1
T—arg|— | -argizg) aa k k k&
e [zu] —110g[z.;.}+zz[_1} (log(log(18)) - z0)" =g
2 b k
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3

logllogi14))
Lo los{ 180 bow(low{los{ 14100
levg oz { Lo (18 110

argilog(18) - =p) 1 arg(log(18) - =)
-3 { 5 Jlag( ]+10g[z.:.}+[ logizg) -

T g 2

& (-1 dlog(18) - 2)* z5* ]

2 K

k=1
arg(logilog(14)} — zo) 1
l J lag[—J +log(zp) +
2rm ]
P I ke —k
Frgtlngtlngtlﬁr}}—zml i Z[—l} (loglog(14) - z0)" 20" ||
0g(zg) — /
2 - k=1 K :

argilogil4) - zg) 1 arg(log(14) - zp)
{ J log(—J +log(zg) + l J logizg) -
I Zg 2
i (- 1)* (log(14) - 7o * za“]
k=1 k
[ arg(logilog(18)) - za) 1
l lag(—J+ logizg) +
2r g
& I k&
argilog(logi(18)) — za) = (-1)" log(log(18) - z0)" zg
{ J logizg) - L
2 k=1 k

argiz)is the complex argument

|x] iz the floor function

Integral representation:
3

logilogil4n
los{low(1 811 log (los(log14 0
log{lovg (Lo 1800

] 1
d
Jn L (1+(-1+log(18nty)(1+i-1+loglogildy) ta)

ta d ity

-8/10°3+-3/ [(((In(In14) / In(In(In(14)))))) *1/(((In(In18) / In(In(In(18))))))]

Input:
8

- 10° T loglogil4) 1

logilogilog(141) Il (1 87
lovsg{los{log (1 8100
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logix is the natural logarithm

Exact result:
1  3logilogil8y logilogilog(14m)

125  log(log(14y logilogilogi18)))

Decimal approximation:

1.645661808791702600993459739806921200486284037140320196941...

u

1.64566180879.... = {(2) J; = 1.644934 ...

Alternate forms:

1 3loglog2)+ 2 log(3) log(logilog(14m
125  logilogil4y logilogilog(2) + 2 log(3m

375 logilogi18y logilogilogi 14 + logilogi 14 logilogilogi 181
125 logilog(14)) logiloglog(18))

—((logilogi2) + log(7) loglogilog(2) + 2 log(3))) +
375 log(log(2) + 2 log(3) logiloglog(2) + log( 71/
(125 log(logi2) + log(7y) logilog(logi2) + 2 logi3))

Alternative representations:

8 3 8 3
10% lagilogi14) 103 logeilogil4))
lovz {loerf1 810 lo{lodlogd] 450 lons el o 14 300 lovs e (o (1 815
log{log{log(1 85 gl (Lo {1 B3
8 3 8 3
- 10° N logilog{141) T Ve - lozia)loggilog(14))
lonz (o1 830 logilogilogil 4 (o) dosg (o (hog (141000 (Lo o) oy (Lo (1 810
I log { Loz 1 8100 lovg ) longp{log (log (1 800
8 3 8 3
10° logilog(141) 108 ~ Lip (1-log(14))
loz (o1 840 logilogilog{145h) _ Lig (1 —loglog1 400 {=Lig (1 —logzil 830
lovgiloglovg (1 B0 Liq {1 -logilogil 83

logpixiis the base-b logarithm
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Lipixiis the polylogarithm function

Series representations:

8 3
103 - ]Dg“ﬂg‘ﬁl4:‘:‘

lowilog] 8 log(los{logi1 40
los{log{log(1 850

_i ufs EHTrlrg{—JnHllzzg[lﬂ]l]lj Z i x+10g[18}}
125 2m

[ arg(—x + log(log(14
Ezr{
2
i (-1 x7* (-x + ].Dg[].ﬂg[l‘q'}}}k
k

J +logix) -

] II.II
/
k=1

[[zlﬂarg[—x+lng[l4}}J i it x+log[14}} ]

2

arg(-x + log(log(18y Ll * (—x + log(log(18))*
Eur{ J Z
2 . k

B8 3 1

102 loglozi141) 125
loslog (1 8 low{los{log14 1)
log i log{log (18 1)
k&

arg(log(18) -z o (=1 (log(18) - 201" 3
3 lag[z.;.}ﬂ Al I:']IJ(I g[ J+10g[z.;.}} Z ) BUS) ~%o) %o
2 ¢ k

arg(log(log(14)) - zo) 1
logiza) + { J [lng[— ] - lug[z.;.}] -
2 Zq
f
/
k=1
flogi14 1 © 1 (log(l4 k&
logizo) + rlrg o Vil ZD}J(].UE(_J+IUE[ZD}J—Z )" (og(1) —Zo) Zg
%o k=1

k
argilog(log(18)) - zq) 1
J [lng[ — J +logiza }] =
]

2
k-k]

i[ 1) ilogilogi14)) - zZo ) z,:,‘“‘

k

[lng[z.;.} +

E

L (- 1) (logilog(18)) - zo)* z;
k

s
I
-
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3
loglog14)) EE
logilog (1 87 log{logilag {14 )1
lo{log{log(1 85

1 2 1

m—arg| — |—argisg) m—argl — |- argizg)

1504 7° ! _1504in x log(zg) -

2 2

1
roang( ) a0 | o 1 dog1d) - st

2m i k

376 log’(zg) + 2in

1
o [_1 k [10 [14 — k z—k }T_arg[_] _arg[zﬂ}
logizo) Y’ A et o . i B O =

ey k 2m

(-1) [lag[lﬂ}—z.;.} z.;,
k

m[l}[ln[lﬂ 200" 25
57 818) ~50)" 5o 3?510g{z.;.}z

k=1 k=1
T arg[;] TAEE) | @ 1) logilog(14)) - zo)* z5*

2 = k

T50im

o log(log(14y - z)* zﬂ
k

375 log(zo) Z
k=1

T arg[i ] —argizg)

& (-1* (log(log(18)) — zo ) z3*
2im Z

2 k

k=1

@ (-1 (logilog(18)) - 2o 25
1ng[z.;.}z gUog ol i

k=1 k
(-1¥1%2 (log(18) - 20)1 (loglog(14) — 7 )*2 25! 2
375 Z z )
klkz
ky=1kz=1
i it ky ko K1k
Z Z =1y (log(14) - z0)"! (log(log(18)) - z0)"™? 5 /
k]_:lkz:l klkz
n—arg[i] —argizgl o {_1].k [105[14}—30}*‘ 2.'.;."‘c
125 (25 - ~ilog(zg) +i ) k
k=1
m—ar [—ll—ar (Zn)
2 e i logizq) i[—lr“ (log(log(18)) - z0)" 55"
T —P1IOEEq )+ 1
2m o k=1 .

argiz) is the complex argument

|x] iz the floor function
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Integral representation:
8 3

l|:|3 logiloz(14
losilosd] 800 lo{los{losi 1411
Loz log {log (1 B33

1

1 1
_[Un L (1+(-1+logil8nty)(1l+i-1+loglogildy) tz)
1

1 1
L L (1+(-1+log(l4nty) (1 +(-1 +log(log(18)) ta)

Togi14) 1 Togilogilan 1
[125[[ = 1? Jt] f VR "EﬁnJ]
J1

v

ditz dity +

dtz dtq ll.,-'lf

18/1073+-3/ [((In(In14) / In(In(In(14)))))) *1/(((In(In18) / In(In(In(18))))))]

Where 18 is a Lucas number

Input:
18 3
l':'g - logilog| 14 1
loglloglog{l4y  _lozllog(18)

lovg{logilog (187100

logixy is the natural logarithm

Exact result:
9  3logdog(18y logdlogilog(14m

500  logilog14) logilogilog(18)))

Decimal approximation:
1.671661808791702600993459739806921200486284037140320196941 ..

1.6716618087917.... 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

Alternate forms:

9  3logilogi2) + 2 logi3) log(log(log(14))
500  logilog(1l4) logilogilog(2) + 2 logi3)n
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33 logilog(14n logilog(log(18)) - 500 log(logi18)) logilogilog( 141
500 log(logi14) log(logilog(18))

—((3(500 logilogi2) + 2 logi3) logilogilog(2) + logi 7)) -
3 loglog(2) + log(7y logiloglog(2) + 2 log(3nn/
(500 log(log(2) + logi 7y logdoglogi2) + 2 logi 3

Alternative representations:

18 3 18 3
102 logilagi14)) 108 logeilag141)
Lo loeed 1800 locg{los (Lo 14000 logeilogilog(14))) logelogi 1 8))

lovgilonglog (1 8300 g bog g1 8100

18 3 18 3
103 B logilogi14)) 108 a logia) loggilogi14))
lovg{losed 18 )0 o (log (o {1400 o) Losgy dlovs (o 1 ji) { lovs ) o {losd 1810
lovgd lovg Loz 1 8200 log ) losgr{log (log {1 8)))
18 3 18 3
103 - loglogz{14)) T 103 T Lij (1-log(14))
lovg (o1 800 log{lovg (o {1400 L (1 —loegdlong {1 40 (=Lig (1 —logdl 831
loeg (Lo { Lo 1 8300 Lip {1 —logilog (1 830

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
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18 3

103 lozilogi 14
los{log(1 87 los{los{ lox(1 430
low{loeilog (1 8

- log(18
0 —[B[EHFIE[ X + log(18))

LI | B lcg[ls}}"‘
5, 1 e
500 2m b EL

k=1 k

+logix) -

];’

[ arg(—x + log(log(1dp
Ezr{
2

i (-1F x7* (—x + lng[lug[lﬂr}}}k

k
k=1
argi-x + logi 14 o2 * (—x + log(14))
[[zzﬂ g(-x +log }}J L g }]
2m =
arg(—x + loglog(18)) @ (=1 x* (—x + log(log(18))*
zzﬂ gi-x +log(log HJ“OEDC}-Z +log(log(18)
2m . k
forx <0
18 3 9
10° logilog(14)) T 500

los(los(1 810 logilow(loz(14
los{log{log (1 8 )0

ilog(18) - 1 © 17 (log(18) - 30} 5%
[3 [hzng[zu:dwrlrg oA zﬂ}J[lng[—]Hag[z:]}J‘ Z R
]

2 k
k=1
argilogilog(14)) - z0) 1
logizo) + { J [lng[— ] + 105[201] -
2 ey
o TyE logilog(14) — ¥ zak i
k= k /

1
(log(14 1 &, (-1 log(14) - zo)* 55°
[[mg[zc.}ﬂarg og(14) - ZD}J[IUE[_J*'IUE[ZD}J—Z )" (log(14) - z0)" 2
%o k=1

k
(log(log(18)) - 1
[1DEIZD}+FIE og(log(ly) ZD}J(IDE[_J*'IGE[ED]']_
Eily)

2
2 k =k ]

| (- 1) (logilog(18)) - zo)* 25
k

k=1
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18 3

1|:|3 - logllog 14
love{ loeed 1 800 boes{ dovr lovs {14300
los{loglog(1 8

n—arg{zin]— argizg) ? - arg[fﬂ] - argizg)

-1|3| 1988 #* 5 -1988inx 7 logizg) -
T T

m- arg{i] —arg(zg)

49?10g2{zn}—5”r

2
m[l[lﬂ[lq_zz (-1 (log(14) - z0)* z5*
Z ) glla)—2Zp )" 2 —310g[z.;.}z ¥ Ek]‘ ol g
| r—arg[g]—argfzﬂ < (-1 (log(18) - z)* 55"
1000 i
2m k
k=1
(-17* (log(18) — zo)* 25~
SDﬂlag[z.;.}Z ) dog 5 iz WY
k=1
1
}T—arg[%]—arg[zﬂ} o [—l}k [193[103[14}}_20}'& zak
1000 i
2 k
k=1
(-1)* (log(log(14)) - 20 1* z5°
SDI:I]_QE'[ZU}Z } g gk 1 CI} 0 —
k=1
1
}T—arg[g]—arg[zﬂ} o [—l}k {193{193[18}}_20}'& EE‘E
Gir % -
2 k
k=1
(-1)* (log(log(18)) - z0)* z5*
3logz B
g -:.}Z k
k=1
® & (-11*%2 (log(18) — Zg)*! [lngtlngtlﬂr}}—zla}ﬂzﬂ s
500 3 ), ki k
3 Si i (- 112 (log(14) - 20)*1 (log(log(18) -20)2 35 2 ||
o kik; /
1
m— arg[—]—arg{z.;.} aa k k .k
. (-1* (log(14) — =0)" =
500 |2 x S _llng[m}ﬂé k

1
n—arg[g]—ﬂrg%} & (-1 (log(log(18)) - zo)* z5°

2 e —110g[z.;.}+:§ k

argizis the complex argument

|x] iz the floor function
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Integral representation:
18 3

l|:|3 logilog(14))
loss(lowsi1 B log{los(lo=1401)
logilogdlog (183

1 1 1
[3[j f dtz dty +
oo (1+(=1+logil8nt il +i-1+loglogild)) ta)

"1 1 1
[ f dits t“‘l]] !
Jo Jo (1 +(-1+log(14) t1)(1 + (-1 + log(log(18))) t2) /

Jogildr 1 logilogilsn 1
[SDDU o —dt] [ S —dt]
J1 t w1 t

~(34+1)/1073-3/ [(((In(In14) / In(In(In(14)))))) *1/((In(In18) / In(In(In(18))))))]

Input:
34+1 3
) 10° " _logllog(14)) 1

logilogilogi 14 lovg{logs (1 810
lovg Lo I {1 8100

log(x) is the natural logarithm

Exact result:
7 3logilog(18) logilogilog(14)

"200  logilog(14y log(logilog(18))

Decimal approximation:

1.618661808791702600993459739806921200486284037140320196941...

1.61866180879.... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate forms:

7  3logilogi2) + 2 log(3) logilogilogi 14
200 logilog(14) logilogilogi2) + 2 log(3

600 logilogi18)) logilogilog(14h + 7 logilog(14)) logilog(logi 181
200 log(log(14y) logilogilogi18))
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—((7 logilogi2) + logi7n logilogilogi2) + 2 logi3) +

600 logilogi2) + 2 log(3n log(loglogi2) + logi 7/

(200 logilogi2) + log(7y logilogilogi2) + 2 log(31m

Alternative representations:

34+1 3 35 3
- 103 - logilogi 14 b 103 logeilogil4))
logilosdlos 140 log(loxil 8)) Izl o 14300 love e (o (1 810
lowg{log{log(1 8 g (o (Lo {1 B3N
34+1 3 35 3
N 10° - logilogi14 T Gted logia)logzilog 14))
log (o {low {14000 log{log(1 81) (o) logy (oo T 300 lo () Do o (18 1)
lovg (g Loz 1 8000 lengderd logp (ol (1 8300
34+1 3 35 3
B 10° - logilog(14)) & 107 o Lip {(1-log(14))

loss (o log (140 log(lox (1 81)

T Lig (1 -logilogil4) (~Li1 (1-logi1 8)))

lovg (o {log (18100

Series representations:
34+1 3

10°

logilog| 14
los{lo{log (14 o (lox(1 8))
logilogilog (1 810

7 [3 [2 - { argi—-x + lug[lﬂ}}J

_ﬁ_ 2

[ arg(—x + log(log(14m
Ezn{
2

* (—x + log(log(14*

@ (=1Fx
) x

k=1

Lip (1 —logilogil 8y
loggixiis the base=b logarithm

Lipixiis the polylogarithm function

* ey lcg[lﬂ}} ]

Z

J + log(x) -

[[ argi—x + log(14y)
2i fr{ J
2

o5

2

argi-x + logilog( 181
[EUr{ -} i i }}J+10[}

tor x 0

*(—x+ 10g[14}} ]

/
!
x7* (—x + log(log(18)) ]]

i :_
k=1 k
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34+1 3

10° logilog14)) 200
los o {losfl 430 log (logf] B
Il Loz {1 8300

(log(18) - 1 @ 1y (log(18) — o) z=
[3 [mg[m}%arg A zﬂ}J[lng[—]Hag[zG}J‘ Z ELL I
p

2 k
k=1
argilogilog(14)) - z0) 1
log(za} + { J [lng[— ] - lng[zg}] i
2 iy
LB [lng[lng[l4}}—z’u}k Zﬁk ] !
k=1 5 IIIII
argilog(ld) -z 1 @ —1)* log(14) — z0)* =5~
lag[z.;.}+{ i g iz D}Hlug(—J+lng[z.;.}J—Z e
%o k=1 *

arg(logilog(18)) - zg) 1
logizo) + { J (lug[— J +10g[z.;.}]—
Zq

-

= (-1 (log(log(18)) - zo)* z*

k

k=1
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34+1 3
- 103 - logilogi14)) K
Lo (o lo {1400 logg{lox 1 8 1)
los{losilog(1 850
2
n—arg{i]— arg(zg) m- arg[i] - argisg)
{2428 # ! _2428in x log(zg) -
2 2

1
n—arg[—]—arg[z,;,} = i "
(-1 (log(14) — =0 )" =
607 log®(zg) + 14 i 0 ) (log(l4) - 20)" =g

2 i k
1
—arg| L | -arg(zo)
i (log(14) - z0 ) z5* T arg[ ] arglZo
?lng[z.:.}kzl = 0 £1200:x z'::'h
[t

(-1) [lag[lﬂ}—z.;.} z.;,
k

—1)f [lng[lﬂ} 20 ) 5’0

+ 600 logiza) Z
k=1 k=1

T arg[g] —argEo) | w (_qyk (log(log(14)) - za)* z5*

12006x
2 k=1 k
(-1)* (logdlogi14n - z0)* z5*
600 IUE,'[ZD]'Z e gk e
k=1
m—ar [i]—ar (Zq)
Bl ) 2B E) | « (1) (ogdog(18) - z0) z*
14inx 2 Z k
X k=1
(-1)* (log(log(18) - zo)* z5*
?lgg[zn}z } 24 gk n- U} 0 _
k=1
(-1/%1%2 (log(18) - )1 (log(log(14)) - 30)2 25! 2
600 Z z )
ky ko
ky=1kg=1
& & —1f1*%2 (log(14) - zo)*! (log(log(18)) — zg)*2 PR
?ZZ gila)—zn) gllog(le)) —Z0) < Zp f..f
k]_:lkz:l klkz
n—arg[i]—afg[zn} o [_1}*‘ [105[14}—30}*‘ 2.'.;."‘c
200(2 7 ~ilog(zg) +i Y
2.?1' k=1 k
1
2 F—arg[g]_arg[zn} logizg) i["l}k (log(log(18)) - z0)* 75"
T —rlogien )+
E.?T k=1 k

argiz) is the complex argument

|x] iz the floor function

86



Integral representation:
34+1 3

]_I:I3 logiloz(14
los{logilox 14 low(lox(1 8))
Loz logilogg (1 830

1

*1 1
_[Un L (1+(-1+logil8nty)(1l+i-1+loglogildy) tz)
1

"1 1
L L (1 +(-1+log(l4)t)(1 +(-1 + log(log(18)) t5)

Togi14) 1 logilogi1gn 1
faoo  [**L at) [ 1 1)
W1 t 1 t

ditz dity +

d itz d"i'l]ll|,-'lll

We have also that:

2sqre((((((((6*(((((-8/1073+-3/ [(In(In14) / In(In(In(14)))))) *1/(((In(In18) /
In(In(In(13))NDINN))))

Input:

B 3

” 103 "~ logllog(14)) 1
loglogllogil4yy _logllog18)
Il {logg (1810

216

logix is the natural logarithm

Exact result:

I
| 5( 1 3logilogi18y logilogilogi 14}1}}
\ql 125  log(logi14y logilogilogi18))
Decimal approximation:

6.284575038218643342085847877207543950572439720737770043251...

6.284575038... = C=2nr

Alternate forms:

I
. | i 18 log(log(18)) log(loglogi 14
‘-ql 125 log(log(14y) log(loglogi18))

87



2 [ 6(-375logilogi18) logilogilog(141) — logilog(14) logilog(logi 18
5\ 5 logilogi14) logilogilog(18))

2
= V6 (~log(logi14y logilog(logi2) + 2 log(31) -

375 logilogi2) + 2 log(3n loglogilogi1dmm/
(5 log(log(14) logilogilogi2) + 2 log(3mmn

Alternative representations:

2 |6 8 - ° ’
107 logilogi14)) 10° loge(logi14)
logeilog{log{14 00 loge{log(1 81
log el Lo {losi1 830

logg (o1 83 losrlog (Lo (141
losg{losi log {1 B0 -\1

8 3

03 - logilog(14))
logilong (1 87) loggilog {lag{14-51)
lovg Lo log (1 8100

B 3

logiailoggilogi14))
o ler) Logg (o {los (14000 {lossda o (Lo (1810
logia) longd Lo (Lo (1 800

8 3
2 |6|-— - =
103 logllogi14))
logilong{] 87 logilogilog {1411
low{loglog(1 850

8 3
2 |6|-— -- :
Lip (1-log{14))
_ Lig {1 —logilong {1400 (—Liy (1 —logdl 83
Lip (1 -log(log(1 8

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function
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Series representations:

8 3
2 |6]-— - ~2v6
10°

logiloil4n
log{log(]l 81 log(los{logl4
log{log{log(1 850

1 arg(-x + log(18)) & (=1 x* (-x + log(18)F
-— |3 21}1’{ J+1t_‘:|g[x]._

12 2 k
k=1
arg(-x + log(log(14y
21}1’{ J+10g[x}—
2m
& (-1F x7* (—x + logdog(14))* /
2, X /
k=1

argi—x + log(14y) LA | P T logi 14y*
EHr{ J+1Dg[x}—
k=1
argi—x + log(logi18)))

2 k
[ZI}T
2T

i (-1 x7* (—x + luzng[h::g[lE]']']'J'c ]]]
k

J +log(x) -

tor x L

k=1

2 |6|-2 _ : —2y6

DB lozilo{14)
los(log(] B logilos{logil4

log{log{log(1 8]0

1
: 3|2 F_arg[zE]_arg[zD} log(zo) i[—lf‘ (log(18) - z0)* 75"
g 1y + 10gEq ) —
125 = 2m o k=1 ¥

m— arg[i] —argizg )

2im +logizg) -
2

i (-1)* (logog(14) - z0)" 55" ||

k=1 h IIIII

1
- arg[;] —argizg) & (-1 dog(14) - o) z5*

2 logizg) -
(¥ g + E’D]‘% 7

m- arg[i] —argizg)

2im +logizg) -
2

i 1 ilogilog(18)) - za ) za""

k=1 k
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8 3
2 16|-— - -
DE logilog 14

“i losflo 1 B los{los lox{ 14 )
logilogilog (1 80

I 1 argilogi18) — =) 1
2 [ [ 2t
125 Zq

2m
k -k

L B [103[18}—2:.:.} Zn argilog(log(14y - zq)
2‘ lng[z.;.}ﬂ 5 J
k=1 g
= (=1} dogdog(14n - zo)* z5* )] ;
[1 ( ]+lcg[z.;.}] '
k /
k=1
argilog(14) - zq) 1
[[lng[z.;.}+ { g 2 J[lcg[—}+ lcg[z.;.}]—
ol 5 [log[lﬂr} P arg(log(log(18)) - =)
2‘ lng[z.;.}ﬂ 5 J
k=1 g
= ~1) (logilog(18) — zo)* z5*
lo ( ] log(z }J
( g — |+logtza) |- 3’ -

k=1
argiz)is the complex argument

|x] iz the floor function

Integral representation:

8 3

1|:|3 logilogildn
loverf b {1 800 I lovsd Lo {14300
lovg il log (1810

b6 1
= dta dt
‘-1’5 \j[”n L (1+(-1+logil8)t;)(1l+(-1+logilogildmty) e

1
[ j dito J[‘l]-"ll
JooJo (14i-1+log(l4nt(l +(-1 +logdog(18 t1) i

logil4) 1 Toglogi18) 1
(5 Fae) [ 5 )
<1 t 1 t

The radius of the circumference is:

1/(2Pi) * 2sqrt(((((((6*(((((-8/10*3+-3/ [((In(In14) / In(In(In(14)))))) *1/(((In(In18) /
In(In(In(18))))DIN)))))

Input:
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— =2 |6|-—— -
2 10° logilogil4)) 1
\'- logilogilogi14) e ilos (181
loved lovg (log (1 8300

logix is the natural logarithm

Exact result:

f
[__1 - 31u:-g-:h:ug-:18]]10511-:-3-:1-:-3-:14]]3}
\( 125 logilog{l4hlogilogilagi18))

i

Decimal approximation:

1.0002211825644341359488503509752650016695948332391919191633...

1.0002211825644.... = radius

Alternate forms:

f
\(_ 6 18loglogiisnlozloglogil4)
1

25 logilogil4nlogilogilog(18h

iy

f
G(=375 logllogl8nlogloglog 14 -loglog 14 loglloglos( 1800
\I Sloglogil4nloglogilogi 18

S

f
Gi-logilogild4nlogloglog(2+2 lozi3-375 loglozi2 42 log3n lozlogilo g 14 0
\I Slogillogil4nlogiloglogi242 log(311)

S

Alternative representations:
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g 3 o J ) !

i ey 3 o IS
2 102 lozllog(14)) L loge(loz(14))
long e ({14 190 o (Lo (1 BY) logeilogilog14)) log{log(18)
Iog(logilog (1810 lovg oo losg (1 8100
2 2
B 3
2 |6 BT g lovg {143}

los{log{log (141 low(lox{1 81)
log{low{log(1 810

2

8 3
2 |6]- 103 - I logp(logi14 )

(ogia Loggr o ilos (143000 {Logia) Loy (log(1 8h))
Il ) long (Lo (Lo (1 8300

2

8 3
2 |6 IETERE g log 14 )

low{los{log( 140 low({low(1 8))
losg{los{log(1 810

2m

8 |
2 |85 0 Lip (1-log(14))

© Lip (1 -logllogi14)){-Lip (1-log(1 8))
Lip (1 -logllog i1 811

2

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:
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2

3

long{loe 14-5)

losg{lows o (1400 log{los{1 81)

1

125

los{log {log (1 8100 1
=
T

2

arg(—x + log(187) o +* _x +log(18
-[3[2;% gi—x +log }J Z +log }}]

2m

argi—x + logilogi14y)
2

[EHT

i (=1 x7* (=x + logdlogi 14
k=1 k

J +logix

}_

"Hf’

s logi 14y~

argi—x + log(14y) o
2ix| | +1og
[[ o 2 ;

[Ez}r

k=1

argi(—x + log(log(18)y)
2

+logix

s

~1)F x7* (—x + log(log(18))
ke

]

lov (los (1430

loss{los{lo(1 4300 log{los (1 81)

1

-—— =312

125

lovg (g Loz {1 8300 1
=-vy6b
T

2
T— arg[i] —argisyh

2T

m— arg[i] —argizyh

+logizn) - Z

}_

e

& (-1 (log(18) - zo)* z5°
ke

k=1

2im +logizg) -

2

i 4 ilogilog(14y i) za""

k /

k=1

T - arg[i] —argizg)

2
A k=1

m- arg[i] —argizg

@ (1) (log(14) - 2o)* z5*
2im +1DE‘.'[ZD}—E B R

k

2im +logizg) -

2

i (-1)* (log(log(18)) - 201" z5*

k=1 k
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] 3
2 |6 IETE log{logl4))

los{los{log( 140 log({lox(1 8))

lovg o logg (18 10 1
2m o
1 arg(logi18) - zq) 1
3] ;———319 (= +[ J[ln (—]+10 (% J—
‘(_14[125 [[gn} 2 gz,;. glza)
L3 [luzng[lﬂlv—z'.:.]\‘lc b arg(logilog(14y - z0)
2‘ lug[z.;.}ﬂ J
2
k=1
=17 [lng[lng[H}}—z.;.}k z.:,“"‘ !
lo 1 /
( ]+ Dg[z.;.}J E k /

—

l__,..—-."

arg[log[lﬂr} z.:.}J (lcg(iJ
k)

[[10 glZg)+ +logiza }] -

i [lug[lﬂr} z0) z.ﬁk

arg(log(log(18y) - z.:.}J

lo [zH{
2z 21

[\f]&

=1
1 = (-1 (logrlog(18)) — zo)* z5*
log| — [+ logiza) |- P
%o k=1
argiz)is the complex argument
|x] iz the floor function
Integral representation:
] 3
216 ETER logilogg(14)
losg (o lo (14 0 log{low{1 81)
log(log(logil 81 1
 Srx
1

3]
/T\j[(\[ j dts dfy +
o (1+(-1+log(18nt)(1 +(-1+loglog(14m t2)

1
J J dto ﬂ“’l] /
0 Jo (1+(=1+log(14nt;)(1 +(-1 +loglog(18y) t3) /

Togil4) 1 Jogilogilan 1
(75 Fae) [ )
1 E 1 t

We note that 1.0002211825644... is very near to the value of {(12). Indeed:

zeta (12)
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Input:
J12y

£(5) is the Riemann zeta function

Exact result:

691 712
638512875

Decimal approximation:

1.000246086553308048298637998047739670960416088458003404533...

1.0002460865533...

We observe that, from the Ramanujan continued fraction:

e_% e s
7 =1- RER =~ 0.9991104684
— —p+l1 1+—e_3”‘/§
1+ ¥5° -1 1+
e—4/h/§
1+
1+...

From the reciprocal, we obtain the following result:
1/0.9991104684

Input interpretation:
1

0.9991104684

Result:

1.000890323570950585387740893777627442983561075857505248015...
1.00089032357...

and by
-(47+18)/1075+(1/0.9991104684)

where 47 and 18 are Lucas numbers, we obtain:
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Input interpretation:
47 + 18 1

10°  0.0991104684

Result:

1.000240323570950585387740893777627442983561075857505248015...
1.00024032357...

This result is very near to the value of {(12) 1.0002460865533...and to the radius of
the above circumference that is: 1.0002211825644...

Explicitly:

exp((((-Pi)* 1/sqrt()))/(((((sqrt(5)* L/(((1+(((5°0.75*(golden ratio)*2.5-1)))*1/5)))))
- golden ratio+1))))

Input:
ool )

= 1
VAR "]
147 5075 425

# iz the golden ratio

Result:

0.999110468396793152282141577538458189641715455753675872795...
0.999110468396...

Series representations:

sl

V5

Vs g

5I -
147 5075 42.5_¢

(1+V-1+334376% Jexp| - ——
VE pe a4k 5‘
k!

L=
_14¢-N -1+3.3437 625 +¢V -1 +3.3437 25 _HZ":’ﬂjﬁ[

|

-l X I S

96



e

V5

e -¢+1
147 5075 42.5 1
(1+5f-1+3.343?¢2-5]exp- HIT* n
Hﬁﬂjb-k_f‘u
[ 25 5 25 Lo I:_lz:rkl:_%]k
“146-V-1+3.3437 5 44V -1+3.3437 4% ~NA YR
=0 k!
i)
EXP[_\.-'?] _
EL —d+1
143 50.75 425 1
y (l+\5fl—1+3.343?¢2'5]exp— ;; R J,-f
_ L by R E R DA
. EELD k!
[-1+¢-15f-1+3.343?¢2-5 +é 3 —1+3.3437 825
ki 1 T
e [_z}k[S %) = s &
zl:l 2‘ k‘ I‘--: 1 Tl nER 3 |
k=0 =

nj. . ; oo
i= the binomial coefficient
e

n! is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

K iz the set of real numbers

-(47+18)/10"5+ 1/[exp((((-P1)/sqrt(5))))* 1/(((((sqrt(5)* 1/((((1+(((570.75*(golden
ratio)"2.5-1)))*1/5))))) - golden ratio+1))))]

Where 47 and 18 are Lucas numbers, we obtain:

Input:
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47 +18 1
= +
10° [_ L] 1
i 7 e — ——
143 50.75 425

# iz the golden ratio

Result:

1.000240323574163145911824361683315922732170929436105556831...

1.000240323574....

Series representations:

47 + 18 1
- 1|:|5 -+ :xp[__L] =
V5

+ 41
1+1,||' .75 425 4

~||-20000 + 20000 ¢ - 20000 N1 3.3437¢°° +200004 V-1+ 3.34376°° +

13 exp| - il +13Y -1+ 3.3437 427

] f;

ol % I

exp|- £ ~200004 34*[
k=0

h

SRy

20 000 (1 + ¥ —1+3.3437 425 ]exp s

ol
—
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47 + 18 1

— + —

el
V5

5
143 50.75 42.5

—d+1

~||-20000 + 20000 4 — 20000 %’-1 +3.34374°° +200004 wsf -1+3.343746°° +

13 exp| - i Tl k 13 ¥ -1 + 3.3437 ¢2°
o e
ﬁz‘iﬂ * k! =
n bad {_i}k[_é}k /
exp| - TE —EDDDDﬁZT /
A, ¥, ':.'4-:'2-& k=0 ’

EDDDD(1+EJ-1+3.343?¢2-5Jexp- i 0
|=5 1 1=5]

w1 Ta) ok

va Zk e

=0 k!

47 + 18 1

i + —

]
V5

5
143 5075 42.5

—d+1

~||-20000 + 200004 - 20 .:..:..:.if ~1+3.3437¢°° +20000 ¢='5s" ~1+3.34374°° +

13 expl|- 1:{ 1] P
=10 =) S-=p ) g
g 3ol zkkl
13 ¥ -1+ 3.3437 %% exp ;{ e
=10 -5 5= =g
"_z.:. Ef:n . Ekk.
@ [—l}k o [S—Zﬂ}k EI'III_J;:
20000z ) | E}L /
k=0 ’
2DDDD[1+5-1+3.343?¢2-5 ]exp ik ; m g
(=10 =5 | 5-2p " =g
Zo Z:LD “k!

for not ((zgeR and —os

99



njy. 4 s oo
is the binomial coefficient
\m !

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

K iz the set of real numbers

From the radius 1.0002211825644..., computing the mass and temperature,
considering the brane a black hole, we obtain, by the Ramanujan-Nardelli mock
formula, the golden ratio. Indeed:

sqrt[[[[1/(((((((4*1.962364415e+19)/(5%0.0864055"2)))* 1/(6.736174e+26)* sqrt[[-
((((0.0001821810 * 4*Pi*(1.000222)*3-(1.000222)*2))))) / ((6.67* 101 1)]]1]]

Input interpretation:

1
12 [ 3 2
| 41062364415 10!° 1 _ 0.0001821810 4 7 1.000222% -1.0002222
\1 5008640557 6.736174 - 1028 6.67 1011
Result:
1.61825_..
1.61825...

And the conjugate:

1/ sqref[[[ /(((((((4%1.962364415e+19)/(5%0.08640552)))*1/(6.736174e+26)* sqrt[[-
((((0.0001821810 * 4*Pi*(1.000222)"3-(1.000222)*2))))) / ((6.67*10*-11)]]]1]

Input interpretation:
1

1

4.1.062364415  10!¥ 1 | 000018218104 71.000222% 1 0002222
\‘- 5008640552 .735174 1020 \J 657 10-H

Result:

0.617952...
0.617952...
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Problems of Information Transmission, Vol. 3§, No. 4, (998

AUTOMATA THEORY

FAST EVALUATION OF THE HURWITZ ZETA FUNCTION AND
DIRICHLET L-SERIES!

E. A. Karatsuba UDC 621.391.1 §81.327

We have that:

1 <j<s n22log2s, r>n,

r>3n, n>2log2s, s>2, 1<;5<s
B, = —e_‘logjtlf-}-j/e'ri“]logj“'idi <

r

! Y
~ \nlogn 3]
, @

—e " lopin.
L =iy TR

nlogn (17)

< e "login

For s =2, n=15.545177444479, we obtain:
41n(4)
Input:
4 logid
log(x) is the natural logarithm

Decimal approximation:

5.545177444479562475337856971665412544604001074882042032965...

5.545177444479.....
Property:

4 log(4) is a transcendental number
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5/3%eN(-5.545177444479) * In*2(5.545177444479)

Input interpretation:
E log?(5.545177444479)

P5'545 177444470

logixy is the natural logarithm

Result:

0.0191023727928...

0.0191023727928....

Alternative representations:

5 log?(5.5451774444790000)
3 P5'545 1774444720000

1
5 (72390 1TTARATION0 10,92 (5.5451774444790000)) 5 =

1
= (g7 FHITTAIAT0 15,52 (5 5451774444790000)) 5 =

3
5 (log(a) log,, (5.5451774444790000)°
qe 5.545 1774444700000

1 7
= (72 FHITTHIATON0 1502 (5 5451774444790000)) 5 =

3
5 (—Lii(-4.5451774444790000))°
3 P5.5451??444-4?‘9EIDDD

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

1
5 (73393 1T7AMRATH000 15,02 (5.5451774444790000)) 5 =

(-1 o1 514066768556 8842 & ]2

5 [10g[4.545 1774444790000) - £5° | -

3 65'545 1774444700000
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1
- (73347 1773344T000 15,62 (5.5451774444790000)) 5 =

5 [2 o lmgn:S.S451'F?4444'?9]EIDEI—xJ

yo (=11 (5.545 1774444700000 - % 12
2m k=1

J +logix) - 3

Te 3.5451 774444790000

1

-5.5451774444700000
[ 10g2[5 5451774444790000)) 5 = 5.5451774444790000

arg(5.545 1774444790000 - zp)
5 [k:g[ J +logizg }J
n

(— 1) (5.5451774444790000 — 2o * 2 ]z

5 [lng[z.;.} - {

2 k

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
[ [ "5.5451 774444 790000 rl "“-}2

1 =5.545 1774444720000
5 (e log®(5.5451774444790000)) 5 = e

1
5 (73R LTTAITIONN 1562 (5.5451774444790000)) 5 =

[J“”ﬂ" 1 514066 TARE568842 l'-:—s]E [{1+s) d's 2
o [1-s)

12 05.5451??4444?90000 12 JTI_2

Iixiis the gamma function

1/((((5/3*e(-5.545177444479) * In"2(5.545177444479)))))

Input interpretation:
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1

g log? (5.545177444470)
5 545177444470

logix is the natural logarithm

Result:

52.3495175623...

52.3495175623....

Alternative representations:

1 1

1 (75 54517T7444T0000 1025 5451774444790000))5  Slos?(5.5451774444750000)
3 ' 3 5.5451 774444 700000

1 1

1 [ 3 398177H44T0000 15625 5451774444790000)) 5 5 (login)loga(5.5451774444790000 %
3 L 7 E,5.5451 774444 720000

1 1

1 (73 3HITTAIMTIONG 1992 (5,5451774444790000)) 5 5(-Lip (-4.5451774444700000)*
3 g g 02.5451 774444 20000

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:

1

1 (~5:3951774444790000 |02 5 5451774444790000))5
3 3{,5.5451??4444?93000

GE7GEREGEE42 & ]2

5 [10g[4.5451?'?4444'?9DDDD} Tl (=1f rl-'—““ﬂk
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1

1 (p75:5451774344790000 1652 5 5451774444790000))5
: 3P5.5451??4444?9:IDDD

" [2 e lalg':S.Sf-‘lE 177444470000 —x )

Zw (=11 (5.5451 774444700000 -/ x|
2 k=1

J +log(x) - L

1 s [3 f5.5451??4444?‘9|:IDDD-| I,l"
1 (o7 5491774444720000 Jog? (5.5451774444790000)) 5 i

argi5.5451774444790000 - zq) 1
5|logizo) + { J [lﬂg[—] + logizg ]'} =
2 aty)
@ (1) (5.5451774444790000 — zg)* zg* ]Z]
k=1 k
argizlis the complex argument
|x] iz the floor function
iizthe imaginary unit
Integral representations:
1 3 f5.5451??4444m|:":":|

_; (o 5-5491774444790000 1502 5 5451 774444790000))5 5 Uis.5451??4444?90mn 1 dt}z
r

1

1 (75:3451774444790000 |02 5 5451 774444790000))5
? 12 f5.5451??4444'?';‘|IIDDD 12 JTI_2

fol | ]

-1 .5140667685568842 5 1y _ o2 [y 2

5[ 1

=1 oty [{1-s}

Iix)is the gamma function

1/(29+3) *1/((((5/3*e/(-5.545177444479) * In*2(5.545177444479)))))

Where 3 and 29 are Lucas numbers
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Input interpretation:
1 1

29 +3 §1g£<5.5451??4444?93
5 5451 77444470

logix is the natural logarithm

Result:

1.63592242382...

1.6359224...

Alternative representations:

1
-; (5 73349 17734470000 16,525 5451774444790000)) (29 + 3)
1

32 (5 log2(5.5451774444790000)|
7 £5.5451774444 700000

1

-; (5 73349 17734470000 16,525 5451774444790000)) (29 + 3)
1

325 logia) logg(5.545 1774444790000 |
7 ¢5.5451 774444790000

1
-; (5 73349 17734470000 16,525 5451774444790000)) (29 + 3)
1

32(5(-Lij (—+.545 1'??4444?9]000]]2 |
3 25451 774444 FO0000

loggixiis the base=b logarithm

Lipixiis the polylogarithm function

Series representations:
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1

1 (5 g~5:3451774444790000 1002 5 5451 774444790000)) (29 +3)
3 3{,5.5451??4444?90000

-1.5140667685568842 & 12
k

160 [10g[4.5451??4444?90000} o cife

1

1 (5 p~5:5451774444790000 16,52 5 5451774444790000)) (29 + 3)
3‘,5.5451??4444?90000

160 [2 e [alg¢5.545 1774444700000 —x )

_Zm (=1F (5.5451774444700000 —xf° x* 12
2m k=1

J +logix) -

forx <0

1 o [3 05.5451??4444?900001 )
-; (5 ¢~ 2HR 17744470000 15,02 (5 5451774444790000)) (29 + 3)

arg(5.5451774444790000 - 2q) 1
J (lag(—] + log(zg }J -
EJ'T ZU

i (-1 (5.5451774444790000 - z)° 25" ]z]
k

k=1

[150 [1ag[z.;.}+

argiz) is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
1

1 (5 g75:5451774444790000 |02 (5 5451774444790000)) (29 +3)
3 3‘,5.5451??4444'?9CIDDL'I

160 [Ji5.5451??4444?'DDDDD rl Jf}z

1

1 (5 ¢~5/3451774444790000 |5 25 5451774444790000)) (29 + 3)
? 3 05.5451??4444?';‘0000 12 JTI_Z

'i'lli | I
. -1 514066768556 8842 5 2 2
ri-s)? i1
40 [JJ_mﬂ € {=s¥* [ +5:'ds]

=1 wa+y [M{1-s)
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Iixiis the gamma function

(199+11)+29/((((5/3*e™(-5.545177444479) * In"2(5.545177444479)))))
Where 11, 29 and 199 are Lucas numbers

Input interpretation:

29
(199 + 11y +
31.:-3315.5451??4444?9]

g2 5451 74444 T

logix is the natural logarithm

Result:

1728.13600931...

1728.136...

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:

29
(199 +11) + — ~
-; (e~2:398 1774494790000 15 525 5451 774444790000)) 5
29
210 + —
5logs(5.545 1774444 TR0000)

g 25451 T74444 720000
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29
(199 + 11+ -
(72393 177444470000 15025 5451774444790000)) 5

29

5 {logia) loggl5.545 1774444700000 )2
3 55451 774444790000

d
3

210 +

29
(199 +11) + -
-; (72393 177444470000 15025 5451774444790000)) 5
29
210 +
5(-Lip (—4.545 1'F'?‘i-‘i-‘i-“r'?'DEII:II:II.'.I;I:l2
3 25451 774444 700000
loggix)is the base- b logarithm
Liy(x)is the polylogarithm function
Series representations:
29

(199 +11)+ =
-; (72398 1773444790000 15425 5451 774444790000)) 5

B7 ¢ 5.545 1774444790000

210 +

GHTAREEEAEELZ L ]2

- ~1.5140
5 [lcg[4.5451??4444?9tmm_ Z.Lil 1fe :

29
(199 +11) + =210+
-; (e72-3951774444790000 15,02 (5 5451774444790000)) 5

87 ¢ 5.545 1774444790000

5 [2 iT [alg‘iS.S451?'?4444?WDDD—IJ

ZN (=1 {5.545 1774444700000 3 v |2
2n k=1

J +logix) - 3

29
(199 + 11y + =
-; (e5-5451774444790000 15,025 £5451774444790000)) 5

210 + [8?05'5451??4444?90000} /

argi>.>451774444790000 - =)

1
[5 [lng[z.;.H J(lng[—}+lﬂg[iﬁj}]—
2 In
& (-1} (5.5451774444790000 — z0)* z5*
k
k=1
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argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

29
(199 +11) + " =2

1 (™3:3451774444T90000 1,02 (5 5451774444790000)) 5
87 1tu5.54-5 1774444790000

210 +

"5.5451 77444470000 1 2
5 [Jl : dt)

29
(199 +11) + -
1 (72-3481774444T0000 10025 5451774444790000)) 5
; 348 ,5-5451774444750000 2 2
210+ i onsy 1 51406676855688425 [ o2 r14s) |2 HH
J—J’«‘uﬂ- il-s) ‘“]

Iix)is the gamma function

((((199+11)+29/((((5/3*e"(-5.545177444479) * In"2(5.545177444479)))))) /15

Input interpretation:
' 29

g log?(5.545177444479)
5 545177444470

(199 + 11y +
15;

logix) is the natural logarithm

Result:

1.643760454414...

2
1.643760454414.... = {(2) = = = 1.644934 ...

6
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29/10/3+((((199+11)+29/((((5/3*e(-5.545177444479) *
In°2(5.545177444479))))) /15

Input interpretation:

29

g log? (5.545177444470)
5 G451 77444470

29
— + (199 +11)+
10° 15|

logixi is the natural logarithm

Result:

1.672760454414...

1.672760454414.... result very near to the proton mass

Alternative representations:

29 | (199 +11) .
— + - - =
10° 1 (7S S4S1774484790000 1002 5.5451774444790000)) 5

20 29

— +_ | 210+

10° 1§ 5log2 (5.5451774444790000)

7 !.5.5451T?4444?‘9|:|DD|:|
|

29 | 29
— +15( (199 +11) + e
10° 1 (7849177447000 062 5,545 1774444790000)) 5

29 | 29

—+_ |210+

10° 15 5 (logia) 1o ggl5.5451 7744447900002

3 o5 5451 774444 FO0000

2 | (199 + 11) .
o + + o
10° 1 (75 3451774444700 062 5,545 1774444790000)) 5
29 | 29
— +_ | 210+
108 1 3 5 (-Liy (4545 1774444700000

7 2. 5451 774444 720000

logpixiis the base-b logarithm
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Lipixiis the polylogarithm function

Series representations:

29 / 29
— +15/ (199 +11) + s
10° 1 (o5 340177470000 02 5 5451774444790000)) 5

29 8?-[‘55451??4444?9]000

+_ |210+
1000 1154

GETAELEAE842 k2
k

8 ~1.5140
5 (log4.5451774444790000) - 37" | 15

29
— +15( (199 +11) + ics
10° 'y 1 (o75-399177444475000 |52 5,545 1774444790000)) 5
29 arg(5.5451774444790000 - x)
#2104 (87 %3917 470000 [I5 19z £ -+
1000 g 2n
& (-1 (5.5451774444790000 - x* x* 7))
log[x}—L % (1;
k=1
15) for x <0
i /[199 11 29
— + - - =
10° 1 (7S S41TAMT000 10g2 5 5451774444790000)) 5
+|210 +[8?f5.5451??4444?mnnn} .-'f
1000 g
arg(5.5451774444790000 — z5) 1
5 lag[z.:.}ﬂ J[lng[—}ﬁog[zu}]—
2 oty
o k b ik
o (-1f (5.5451774444790000 -z g ) L
k=1 k

argizlis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
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f
29 | 20
E+15|[199+ll}+ o

\ 51 (72 3491TTIAMTR000 15625 5451 774444790000)) 5
29 R7 f5.5451??4444?m|:":":|
—— 45 210+ > 5
1000 I [J15.5451??4444?mnnn;1 Jt}

29 | (199 +11) 29
R + + _
ll:I3 1{‘| _; [f-5.5451??4444?§-‘DDDD 103-2[5-5451?? ?9':“:“:”:'}]5
29 343#5'5451??4444?WDDD !2 H_Z
+ 210+ .
1000 15 5 [ i ooty -1 514066T6B5568842 s [y_\2 ry1 ) = 2
—i ga+y M{1=-5) ]

Iix)is the gamma function

(18+7)/1073+((((199+11)+29/((((5/3*e(-5.545177444479) *
In*2(5.545177444479)))))"1/15

Where 7, 11, 18, 29 and 199 are Lucas numbers

Input interpretation:

18+ 7 29
- + 199+ 1)+
10° 13 §1Dg'?f5.5451'??4444?§‘]

oo 545177444470

log(x) is the natural logarithm

Result:
1.618760454414

1.618760454414....

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

Alternative representations:
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18+7 199 +11) 29
= + + + =
0 1 (755451774404790000 10 g2 5,545 1774444790000)) 5
25 s 29
-— + -
103 15 5 log2 (5.5451774444790000)
w 3 !.5.5451??4444?‘90000
18 +7 ‘[199 - 29
-— + + + =
10° ] 1 (7549177434750 062 (5,545 1774444790000)) 5
25 ‘ 29
-—+ 210+
10° 1§ 5 (logia) loggl5.545 1 7744447900002
3 !,5.5451??4444?'F'DDDD
18 +7 /[199 ) 29
-— + + + =
100y 1 (o SS4S177444475000 062 (5,545 1774444790000)) 5
25 ‘21& 29
10° g 13 N 5 {—Liq (—4.5451774444700000)12
3 !.5.5451?'?4444?90000
logpixiis the base-b logarithm
Liy(x)is the polylogarithm function
Series representations:
18 + 7 /[199 - 29
- + + + =
10° 1 (753951774444790000 0 g2 6,545 1774444790000)) 5
1 ‘ 8?1“55451??4444?9:‘00':‘
_.4_|:| ¥ 15 210 + & ~1.514066 7685568842 K 2
{ 5 [1ag[4.5451??4444?9tmm— N il ]
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29
+ /[199 +11)+ =
1{‘ _; (¢3-3991774444790000 15,02 (5 5451774444790000)) 5

18+7
10°

1
it
40
arg(5.5451774444790000 — x)
210 + [8.;,.{“5.54517a'7a'4=*r44?¢;-~|:||:u:u:|}f,.f [5 [2 i { B

2
= (1) (5.5451774444790000 — x x* ]Z

J + logi

x}—z i

k=1

15) for

29
- / (199 +11) + o
1,‘-:‘ ; (¢ 3-3951T7HT0000 16,025 5451 774444790000)) 5

18+7
10°

_ l 4 [21':' 4 [8?4‘5'5451??4444?9:@30} ,n"

arg(5.5451 774444790000 - zq) 1
5 lcg[z.;.}ﬂ 5 J[lcg(—]+ lc:g[z.;.}]—
Fi g bty

= (<1 (5.5451774444790000 — z)° zg* ]z

k

J"‘[lle}
k=1

argiziis the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:

18+7
10°

29
- / (192 +11) + T
1,‘-:‘ ; (¢ 3-3951T7HT0000 16,025 5451 774444790000)) 5

87 ¢ 3545 1774444790000

1,
T 40 T1 Al “5.545 1 TTadddTo0000 1 |2
5 U1' : dt)
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18+7 | 29

—1D3 + 15|| (199 +11) +

7.
348 II:r‘5.5451'?.4-4-4-4'?'DEIIZII:II:I !2 }TZ

1

-— +_ | 210+ =

40 155 5 [[-‘.“H:r E,—1.514066r6855688425 [-.:_S:lE [{1+5) !’5]2
\" L gty [M1-s)

25qrt((((((6(((199+11)+29/((((5/3*e/(-5.545177444479) *
In2(5.545177444479)))) 1/15)))))

Input interpretation:

29
216 [(199+11)+
15 > Ing?(5.545177444479)
\ \ 5 545177444470

Result:

£.2809434725960...

6.2809434725960.... =2nr=C

Alternative representations:

|
29
2 |6,5(199 +11)+
\ lﬂ' ; (72T 1og? (5.5451774444790000)) 5
| 2

2 |6 210+ ’

15/ 5 lng2 (5.545 1774444790000)
\\ \1 7 025451 774444 720000
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Iixiis the gamma function

log(x) is the natural logarithm



|
29
2 |615¢199 +11)+ =
15{ _;[4,—5-5451??4444?‘?0'3”” log?(5.5451774444790000)) 5

29

‘ 210+

15| 5 (lo gia) lo mp(5.545 1 774444700000 )2
3 ¢5.5451 774444790000

2 |6

|
29
2 |615¢199 +11)+ =
15{ _;[4,—5-5451??4444?‘?0'3”” log?(5.5451774444790000)) 5

29
2 |6 ‘ 210 +

15| 5 {—Liy (—4.545 1774444790000
\ 3 ¢5.5451 774444700000

logpixiis the base-b logarithm

Liy(x)is the polylogarithm function

Series representations:

|
29
2 |615(199 +11)+ =
ISJ _;[f—5-5451??4444?90'3°° log?(5.5451774444790000)) 5

R7 f5.545 1774444790000

2 _1+515/21|:|+
\ 5 log?(5.5451774444790000)

L g7 5-5451774444790000
Z[z] ~1+615 210+
ro\k 5 log?(5.5451774444790000)

|
20
2 64199 +11)+ =
X (¢~35951774444790000 1002 5 5451 774444790000)) 5

g
3

B7 ¢ 55451 774444790000

2 615! 21':'-'- ~1.5140
\ 5 [lng[4.545 1774444790000) - 3~ 1 el

AETAEERARE42 k42
k )
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|
29
2 16,5199 +11)+ =
1{! _;[f—5-5451??4444?90'3°° log?(5.5451774444790000)) 5

R7 f5.545 1774444790000

2 —1+615/21l:l+
\ 5 log?(5.5451774444790000)

ke
5. 5451 Tr4444 720000
(-1)° |-1+ 615 210 + —22£ (-2)
e 5]052-:5.5451'}"?4444?930003 k

2 T

. . ! sz
:-:ls the binomial coefficient
m |

n! is the factorial function

(@) is the Pochhammer symbol (rising factorial)

Integral representations:

f
29
2 |615¢199 +11)+ =
1,;{ 1 (¢ 5:3481774479000 |og2 5 5451774444790000)) 5

B7 o 5.545 1774444720000

2 16,5210+ — -
1‘1! 5{J15.5451??4444?Wﬂﬂﬂrldt}

|
29
2 [6,4199+11)+ =
lva( (¢75-5451774444790000 1002 5 5451 774444790000)) 5

i
3

348 f5.5451??4444'?§‘UDDD !2 JTI_2

216 ‘21D+ for-1<y=<0
1 5{ ooy ¢ | S14066T6BEESEBAD s [ 2 1) ds]z

—i a+y [{1-s)

Iix)is the gamma function

iizthe imaginary unit
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(2Pi)*1/ [25qrt(((((6((((199+1 1)+29/((((5/3*e~(-5.545177444479) *
In*2(5.545177444479)))) 1/15))))]

Input interpretation:

1
(2 )
216 [(199+11)+ ——2
15| 3 loer= (5.54 51 774444 79)
“i '\J l.5.5-’-151 77444470
logix is the natural logarithm
Result:

1.0003569264066...

1.0003569264066.... = radius

Alternative representations:

2
f :
20
2 [615(199+11)+ .
\ g 2 - 3451 FFA444TR0000 1, o215 5451 774444790000)
2m
| 20
2 |6 [210+ — -
15| § log2(5.5451 774444 790000)
'\i \ 3 5.5451 774444 790000
2
f :
20
2 [615(199+11)+ .
\ g 2 - 3451 FFA444TR0000 1, o215 5451 774444790000)
2m
| 20
2 |6 [210+ .
15 § {—Liy (—4.54 51 774444 700000 )
‘1,‘ \ 5 5. 5451 774444 TOO000
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2

20
2 ;515 (199 +11) +
\ % e~ BB T4 TR0000 |, o215 5451 774444700000
2
2 |6 [210+ = X
15 5 (logia) log, (5. 5451 774444 7o0000 7

g 55451 774444 700000

loggixis the base= b logarithm

Lipixiis the polylogarithm function

Series representations:

2m
20
2 ;515 (199 +11) +
% ¢—3-5451 774444790000 1, 425 5451774444 700000)
I
6 (2104 g7 55451 774444 700000
15 (-1 (-1 514066 7685568842 k |2
5 [1.:.gq4.5451??4444?munm- i > ]

2
20
2 ; 6 1{/[199 * 11} + %l.—5.5451??4444?9|:|ﬂ|:":| 105'215.5451'??4444?930003
; g7 ¢5-5451774444790000
o/ -1+615 210 +
/ "q 5 10g2[5.5451??4444?9DDDD}

| -k

[ 1 8?4’5'5451??4444?WDDD
2[2] -1+615 210+
k 5 log?(5.5451774444790000)
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2

2 f51{/[199+11}+ =
|

§—| 25451 F7A444 700000 1, 025 5451 774444700000)

/

E?f5.5451??4444?gﬂﬂﬂﬂ
m —1+615 210+
/ y

5 log?(5.5451774444790000)

=k
5.5451 774444 720000
1" |-1+615 210 + 22 (-2
i 5log=(5.5451 774444700000 )

k=0 &l

: :-:is the binomial coefficient
m |

n!is the factorial function

(@) is the Pochhammer symbaol (rising factorial)

Integral representations:
2

2 ;51</[199+11}+ a8
\

% ¢—3-5451 FFA444 70000 1, o215 5451 774444790000)
Fi8

5.54 51 774444 700000
Biged 210y 0 0¢
5“-5.5451??4444?90000 ldr]E
11 "o,

2
20
2 f|515 (199 +11) +
\ g—. ¢—5-5451 774444700000 1, o2 (5 5451 774444790000)
m
for -1 0
6 (2104 248 o5 5451 774444700000 ;2 2
15 (e 1 51406676855688425 1 __ 2 ) 0 2 2
.-I—J' aa+y I{1-s) A

Iixiis the gamma function

iizthe imaginary unit
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We observe that 1.0003569264066.... = radius is a value very near to

- 691712
"~ 638512875

1 1
C(12)21+2T2+3T2+

And:

= 1.000246. . .

1/2Pi)*[2sqrt((((((6((((199+11)+29/((((5/3*e(-5.545177444479) *

In"2(5.545177444479))))"1/15)]

Input interpretation:

1 29
— 12 |6 (199 + 11y + 2
LR 131 2 1o g2(5.545177444470)
.‘\ 5 545177444470
Result:

0.99964320094443. ..

0.99964320094....

Alternative representations:
More

29
% ¢—2-5451 FFA444 700000 1, o2 /5 5451 774444790000)

2 |' 5]‘5]"[19% 11)+
\

2m
| 20
2 |6 [210+ < :
1 5| 5 log; (5.5451 774444 700000
X N 3 55451774444 790000
2

-
2 ||6]{/[199+MH
\

29
% ¢—2-5451 FFA444 700000 1, o2 /5 5451 774444790000)

2T
| 29
2 |6 |210+ :
15| 5 {lofir) low, (55451 774444 70000~
“i "1 7 ¢5-5451 774444 790000

2
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2 /51{/[19%11“ L

% ¢~3-5451 774444790000 1, .25 5451 774444700000)

2
2 |6 ‘210 + = -
15 5 (=Liq{—<4.5451 774444 20000
\ 5 /5 5451 774444 790000
2
loggixiis the base=b logarithm
Lipixiis the polylogarithm function
Series representations:
2 ‘5 (199 +11) + L
\ 1{/ ! %r5-545”?“444?9'3"3":"3 log? (5,545 1 774444 720000)

2m

87 ¢ 5.545 1774444790000

-1+6 15‘ 210 +
\ 5 log?(5.5451774444790000)

R7 ¢ 5.5451 77444470000

@ (1
Z[z ] —1+|515/21D+
k \ 5 log?(5.5451774444790000)

20
2 /515 (199 +11) +
\ %r5-545”?4444?‘;"3"3'3'3 lag? (5,545 1 774444 700000)

2
6 || 210 + g7 055451774444 790000
13 (1 o~ 514066 7685568842 K 2
\ 5 [1-:. £(4.5451774444790000)-F 7 :

H
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20
% ¢ 2-5451 T4 TI0000 |, 215 5451 774444700000

2 /51{/[19%11“
\

2

g7 4‘5'545 1774444720000

1
T —1+615121G+
m \ 5 log®(5.5451774444790000)
n7 055451 774444 700000 . 1
[_ }k

5 b [-1 +6 1{/21(} gy MEE
bl 5log®(5.5451 774444700000

2 T

niy. . ' i
:-:ls the binomial coefficient
m)

n! is the factorial function
(@) is the Pochhammer symbol (rising factorial)

More information »

Integral representations:

29
% ¢—3-5451 FFA444 70000 1, o215 5451 774444790000)

2 ‘51</[199+11}+
\

2

87 !,5 5451 774444 F0000
r5.5451 774444 700000 1
2 l:.-ll t dr]z

5 15;210 +

\

F

29
% 25451 774444790000 1, 25 5451 774444790000)

2 /51{/[199+11}+
\

2

45 ¢5.5451 774444720000 ;2 2
: [ i oty ¢~1 S14066768568842 3 12 1 4)

615/210 +

\

7
. !
L gy I{l-s) 5

for —1 0

Iix)is the gamma function

iizthe imaginary unit
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This result 0.99964320094... is very near to the value of the following Rogers-
Ramanujan continued fraction

e_% eV
JE =1- e‘z”‘/g ~(0.9991104684
-p+1 1+ 6_3”‘/3
1+3io*d5* —1 I+ —
e—4zh/§
1+
1+...

Now, we have that:

!
..'”{T__—
VEETD) (

Fors=2,n=15.545177444479 and r = 6, we obtain:

1

f!”"’" log?t dt

0

Fi

fr'"“ log’ ¢ dt

1

+ r+2)

) < --—}——(l +n"t?log*n).

(19)

1/(6+2)! * ((1+5.545177444479/8 * In*2(5.545177444479))

Input interpretation:
(1+5.545 177444479° log*(5.545 177444479

6+ 2y

n!is the factorial function

log(x) is the natural logarithm

Result:

65.0551613614...

65.0551613614...
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Alternative representations:

1 +5.5451774444790000° log*(5.5451774444790000)

(6+2)
1 +5.5451774444790000% (logia) log, (5.5451774444790000)°

9

1 +5.5451774444790000° log?(5.5451774444790000)

6+ 2
1 +5.5451774444790000° log®(5.5451774444790000)

AL 11

1 +5.5451774444790000° log?(5.5451774444790000)

6+ 2N
1 +5.5451774444790000° 10%[5.5451??4—4—4—4?9(:'(:'0(:'}

(lig

Iixiis the gamma function

loggixiis the base=b logarithm

n!!is the double factorial function

(@) is the Pochhammer symbaol (rising factorial)

Series representations:

1 +5.5451774444790000% log*(5.5451774444790000)

B+ 2
1+893971.3161384143 log®(5.5451774444790000)

Zm -:S—J:D]k l":k:'-:lmﬂj
k=0 k!
I )y ar

TOT ({r £ ar 10 h
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1 +5.5451774444790000° log?(5.5451774444790000)
6+ 2 -

[893 071.31613841 [1.1186G41229148D x107% 4

1.00000000000000 10g2[4.5451??44-4-4'?QDDDD} - 2.00000000000000
@ (1) o~1-5140667685568842k

logi4.5451774444790000) Z‘ X -
k=1

@ 1k o~15140667685568842 k
. ;
1.00000000000000 LL Hx‘l

=1
[:’ 8 — gl T¥N1 + n.;.]-] r

L

=0

1 +5.5451774444790000° log*(5.5451774444790000)

(6 +2)
arg(5.5451774444790000 - zg) 1
1+893971.3161384143 |log(zo) + { J (lug[—J 3
E.?T ZD
1 J & (-1 (5.5451774444790000 - 50)° z5° | |
og(za)|- )| . /
: k=1

s [E—n.;.}‘Ic Ff'k"[l+nn} - G g
2‘ 1 [l i y I aANg mn
=|:|

£isthe set of integers

argiz) is the complex argument

|x] iz the floor function

Integral representations:

1 +5.5451774444790000° log?(5.5451774444790000)
(6 + 2)! -

893071.31613841

e t® dt
[1.11860412291480 %107% + 1.00000000000000 1ng2[5.5451??4444?9DDDm}
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1 +5.5451774444790000% log?(5.5451774444790000)
6 +2)
———803071.31613841
flog®(;)t

[1.1186D41229148D x107° + 1.00000000000000 [

"5.5451 774444700000 1 2
{ - ﬁu] ]
1

1 +5.5451774444790000° log?(5.5451774444790000)
(6 + 2)!

893 0971.31613841

{*e! 8 dt

*5.54517 74444700000 1 e
[1.1186D41229148D * lCI'E’ + 1.00000000000000 [[ ] ]

- dt
1 t

(-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479"8 * In"2(5.545177444479))
Where 11, 29, 47 and 123 are Lucas numbers

Input interpretation:
1

(-123-47+11)+29% —— (1+ 5.545177444479° log*(5.545177444479))
+ 2!

n!is the factorial function

logixy is the natural logarithm

Result:

1727.59967948...

1727.59967...

This result is very near to the mass of candidate glueball fy(1710) meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross—
Zagier theorem. The number 1728 is one less than the Hardy—Ramanujan number

1729
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Alternative representations:

29 [1 +5.5451?'?4444?9DDDD8 10g2[5.5451??4444?9DDGD}}
(-123 -47 +11) + e - =
o+ 2)!

29 (1 +5.5451774444790000° (log(a) log,(5.5451774444790000))* |
9

-159 +

29(1 +5.5451774444790000°% 1032[5.5451??4444?9DDDD}}
(-123-47+11) + T - =
+ 2

29 (1 +5.5451774444790000° log?(5.5451774444790000))
FALES: 11

-159 +

29 [1 +5.5451774444790000°% 1032[5.5451?'?4444?9DDGD}}
(-123-47 +11) + Y - =
o+ 2)!

29 (1 +5.5451774444790000° log?(5.5451774444790000))
(1)g

-159 +

Iixiis the gamma function

logpixiis the base-b logarithm

n!!is the double factorial function

(@) is the Pochhammer symbaol (rising factorial)

Series representations:

(-123-47+11)+
29(1 +5.545 1774444790000° 10g2[5.545 1774444790000))

6+ 2
29.0000000000000 + 2.59251681680140 x 107 log?(5.5451774444790000)

— -159 +

L (B-npg ;lk F':k:'-: 1+ )
k=0 k!

129



29 (1 +5.5451774444790000° log?(5.5451774444790000))
(6 +2)! -

(-123 -47 +11) +

—[[159.DDDDDDDDDDDDG -0.1823899371069182 - 163051.3721258743

log?(4.5451774444790000) + 326 102.744251749
“3"'_ (- 1}k f—1.514066?l5855l58842k
log(4.5451774444790000) >’ ; -
k=1
o k  -1.51406676E5568842 &
=1y e
163051.3721258743 LL ]z +

=1

[E—H.;.} i [1+n.:.} /
' /

k

1.000000000000000 Z‘
k=0

= 8 —ng)* N1 +ng) ,
2‘ o Tor ((m Uy and m

=0

k!

29 (1 +5.5451774444790000° log? (5.5451774444790000))

(-123-47 +11)
’ ’ 6+ 2)

-159 + [29 [1 +893071.3161384143

arg(5.5451774444790000 — =) 1
5 J (lng[ J+ logizg }J
Fig

i[ 1) (5.5451774444790000 — z0) z.;“]z]
k

2‘[8 nlj} r' [1 } : - | ||
k_ i i TRRNL | Gl Thd T

=0

[lng[z.;.} + {

/
/

£isthe set of integers

argiz)is the complex argument

|x] iz the floor function

Integral representations:

29 (1 +5.5451774444790000° log?(5.5451774444790000))

-123-47+11
[ A (G+2N

1
e t® it
159.000000000000 [-0.18238993?1069 18 + 1.00000000000000 Jwﬁ 8 di -
u}
163051.372125874 10g2[5.5451??4444'?9DDDD}]
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29 (1 +5.5451774444790000° log?(5.5451774444790000)}
(6 +2) -

(-123 -47 +11)+

fa W 159.000000000000
log®( = |dt
E

*5.5451 774444700000 ] 2
[—D.18238993?1D5918 -163 D51.3?21258?4[ ( ] -

—dt
1 1 t
1
l.DDDDDDDDDDDDDD[ lugs[ﬂdt]
0

29 (1 +5.5451774444790000° log?(5.5451774444790000))
(-123 -47 + 11y + - =

(6 + 23
1
— 150.000000000000
e t8 dt
5 5451774444 700000 1 2
[—G.18238993?1D5918 _163051.372125874 U . dt] i
J1

1.00000000000000 [wl“_r o dt]

il

(((((-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479"8 *
In"2(5.545177444479))))))*1/15

Input interpretation:
I

15/ (~123 - 47 + 11) + 29

6! (1 +5.545177444479" 105[5.5451??4444?9}]
+ 1

n! is the factorial function

logixy is the natural logarithm

Result:
More digits
1.643726439906...

2
1.643726439.... = {(2) = ’% = 1.644934 ...

29/10°3 +H(((((-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479"8 *
In"2(5.545177444479)) /15

Input interpretation:
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29
TR
10°
I
14[—123-—4?-r11}+29

6+2)! (1+5.545 177444479° 10?[5.5451??4444?9}]
+2)

n!is the factorial function

log(x) is the natural logarithm

Result:

1.672726439906...

1.672726439.... result very near to the proton mass

Alternative representations:

29

10° =
I|
1{} (-123 -47 +11) +

29 (1 +5.5451774444790000° log”(5.5451774444790000))

(6 +2)!
29
o it
15I|I o 29 (1 +5.5451774444790000° (log(a) log,(5.5451774444790000))7°)
\ r9

29

100
I

1"-3' (-123-47 +11) +

20 (1 +5.5451774444790000° log?(5.5451774444790000))

(B +2)
29
=—— +
10°
|
. 20 (1 +5.5451774444790000° log?(5.5451774444790000))
\ 9 711 - 81
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29
ST
10°

29 (1 +5.5451774444790000° log”(5.5451774444790000))
(6 +2)

|
1{! (-123 -47 + 11} +

29
= —— +
10°
1\5/ - 29 (1 + 5.5451774444790000° log?(5.5451774444790000))
- +
(1)g

Iix)is the gamma function

loggixis the base- b logarithm

n!!is the double factorial function

(@) is the Pochhammer symbol (rising factorial)

Series representations:

29
— +[(-123-47 + 11y +
10°
29(1+ 5.5451774444790000° 103‘2[5.5451??4444'?9DDDD}}

(G+2)

]’“[1;‘ 15) =

1000 - [— 159 +(29.0000000000000 + 2.59251681680140 x 107

& (8-ng) 1 +n
lug2[5.5451??4444?gﬂﬂﬂl:l}}f"'l [; 0) . u}]]A
= '

(1/15) for((m & & or mp = 0y and m
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29
— + (123 -47 + 11y +
10°

29 (1 +5.5451774444790000° log?(5.545 1??4444?91:300'3}}] R
(1

1
18 = ——
1000

[29 +1000 [—159 + [29 [1 +803071.3161384143

6+ 2

logi4.5451774444790000) -

Oy l}k F—I.SHGISIS'?ISESSISESAEJ:

2

k=1

29
— + (=123 -47 + 11y +
10°

29 (1 +5.5451774444790000° log?(5.5451774444790000))

& (8 —ng)* I\1 +ng))) .
LT @

el

(1/ 15}]

1000

(6 +2)

]A[lj 15} =

1
S [29 + 1000 [— 159 + [29 [1 +803971.3161384143

[2 {arg[5.545 1774444790000 - x)
I

logix) -
2 J+ B

k=1

i (—1)F (5.5451774444790000 — x)F x* ]z]]
k

=0

Integral representations:

@ Kk —lk)
= B-—mg) TVH{1+mp) || ..
/ [?" = ]] [1;15}]

£is the set of integers

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit
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29
ST
10°

29(1 +5.545 1774444790000° 10g2[5.5451??44—4-4?9000m]
6+ 2y

|
lif (-123-47 + 11y +

- [— 159 + (29.0000000000000 +

~ 1000 [ret 8 at

2.50251681680140 x 107 10g2[5.545 1774444790000y | ™ (1/15)

29
T
10°

20 (1 +5.5451774444790000° log?(5.5451774444790000))

f
15’[—123—4?+11}+ T
b+ 2

[ 3 L] W]
29,0000000000000+2.5925168 168014010 | J15-5451 774444790000 % drf*
"1'| 2 ]; At
b lez®( ;)

1000

[
29 + 1000 1{;‘( -159 +

29
T
10°

29 (1 +5.5451774444790000° log”(5.5451774444790000))
6+ 2

|
15f[-123 —47 +11) +

. - v
20,0000000000000+2.50251681680140:x107 | |15-5451 774444 790000 % del*

|
15| —
29 + 1000 ‘H( 159 + Feva

1000

(47+7-29)/10"3 +(((((-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479/8 *
In"2(5.545177444479)) /15

Input interpretation:
47 +7-29

10°
|

1;::‘|| (—123-47+11)+ 29

+

(1+5.545 177444479° 10g2 (5.545177444479))

6+ 2
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n! is the factorial function

logix is the natural logarithm

Result:

1.618726439906...

1.618726439...

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

Alternative representations:

47 + 7 - 29
10°
|

20 (1 +5.5451774444790000% log?(5.5451774444790000))

-+

|
15 (-123 - 47 + 11
Hl ’ ’ 6 +2)
25
o b
10°
|
isf ey 20AL £ 5.5451774404700000" fogi) logu(5.5451772440475000017)
= i+
“‘l r9
47 +7-29
= e K
10°

|
| 29 (1 +5.5451774444790000° log?(5.5451774444790000))
lﬂ[_123_4?+]l}+ :

(6 +2)!
25
=—-———+
10°
" 29 (1 +5.5451774444790000°% log?(5.5451774444790000)}
‘-ql B 71 81
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47 +7-29
10°

+

29 (1 +5.5451774444790000° log”(5.5451774444790000))
(6 +2)

|
1{! (-123 -47 + 11} +

25
el |
10°
1\5/ - 29 (1 + 5.5451774444790000° log?(5.5451774444790000))
- +
(1)g

Iix)is the gamma function

loggixis the base- b logarithm

n!!is the double factorial function

(@) is the Pochhammer symbol (rising factorial)

Series representations:

47 +7-29

2 +[[—123—4?+11}+
10

29(1+ 5.5451774444790000°% 1032[5.5451??4444T9DDDD}}
(G+2)

]’“[1;‘ 15) =

1
a0 + [— 159 +(29.0000000000000 + 2.59251681680140 x 107

& (8-ng) 1 +n
lug2[5.5451??4444?gﬂﬂﬂl:l}}f"'l [; 0) . u}]]A
= '

(1/15) for((m & & or mp = 0y and m
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47 +7-29
-—— +|(-123-47 +11) +
10°
29 (1 +5.5451774444790000° log”(5.5451774444790000)) | T
(1, —
(6 +2) b
1
el 1+40|-159 + [29 [1 +893971.3161384143 [log[4.545 1774444790000) -
i (1) f—1.514066?685568842k]z]] ;
e k /
= (8 —ng)* Il + ng)
LZ = 20 sy iy
k!
=|:|
for (i Form=0and m — |
47 +7-29
-—— +|(-123-47 +11) +
10°
29 (1 +5.5451774444790000° log”(5.5451774444790000)) | T
(1, —
(b +2) b
— |-1+40(|-159 + [29 [1 +893971.3161384143
[ arg(5.5451774444790000 - x)
21}7{ J+lﬂg[x}—
2
i (-1 (5.5451774444790000 — x)* x~* ]z]]
k=1 k
0 Kk —lk)
/= B-—ng)y TV(1+mg) || .
/ LL = ]] [1;15}]
=|:|

£isthe set of integers

argiz)is the complex argument

|x] iz the floor function

iizthe imaginary unit

Integral representations:
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47 +7-29
10°

+

| 29 (1 +5.5451774444790000° log?(5.5451774444790000))
1?[—123—4?+11}+ :

6+ 2y

1 1
=-— +|-159 + ————(20.0000000000000 +
40 i t® dt

2.50251681680140 x 107 10g2[5.545 1774444790000y | ™ (1/15)

29(1+5.545 1774444790000% 10g2[5.5451??44—4-4?9000m]
6+ 2y

1%[-123-4?+11}+

1

- _1-+4D[-159+ 7;——;7f——[zgﬂaaaaaaaaaaaa+
flog? () at
o (*5.5451774444700000 ]
l5925168168D14Dx1D'(j -Edtr] ~(1/15)
1
47 +7-29
-—— +

10°

| 29 (1 +5.5451774444790000° log”(5.5451774444790000))
1%[—123-4?+11++ :

(6+2)

1 1
= [— 1+40 [— 159+ —— [EQ.DDDDDDDDDDDDD +
40 pre tf dt

o ["5.5451774444700000 1
15925168168D14Dxlﬂ'[j -Edtf]]“[lIISq
1

2sqrt((((6*((((-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479"8 *
In"2(5.545177444479)* 1/15)))))

Input interpretation:
f
2J[ﬁ@-123-4?+1lp+

1
29 o (1+ 5.545177444479" 10?[5.5451??4444?9}]] 7 15}]
i 1
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n! is the factorial function

logix is the natural logarithm

Result:

6.280878486146...

6.280878486146....=2nr=C

Alternative representations:

E\f[ﬁ [[—123—4?+ 11+

29 (1 +5.5451774444790000° log”(5.5451774444790000)) "
(
6+ 2

/

15}] =

20 (1 + 5.5451774444790000° log?(5.5451774444790000))
(1)g

|
2 5515’-159+
\

EJ[E [[—123—4?+ 11+

29(1+ 5.5451774444790000° log?(5.545 1774444790000)} )
(6+2)

(1,

15)-

20 (1 + 5.5451774444790000° log?(5.5451774444790000))
71 BN

[
2,‘:51‘51(—159+
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2 \j[ﬁ [[—123 47+ 11+

29 (1 +5.5451774444790000° log”(5.5451774444790000)) e
6+ 2

{1/

15}] =

20 (1 + 5.5451774444790000° log?(5.5451774444790000))
(1)g

[
2 515’—159+
\

(@) is the Pochhammer symbol (rising factorial)

n!!is the double factorial function

logpixiis the base-b logarithm

Series representations:

2 J[ﬁ [[—123—4?+ 11+

29 (1 + 5.5451774444790000° log2[5.5451??4444?9DDDD}}] -
6 +2)

1
i1/ 15}] =2 exp(z T lz—arg(—x +8.4122284578008408
T

1
[_ ,(-0.1823899371069182 + 81 - 163 051.3721258743 log™(

5.545 1??4444?90000}}} ALy 15+]J] Jx

® 1 1
Y it [—x +8.4122284578998498 [- - (-0.1823899371069182 + 81 -
k=0 :

163051.3721258743 10g2 (3.545 1??44—4—4?90000}}} -

ks 1 |
1/15)] [-=| forixeRandx <0
(L }J ( EL w
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2 ‘j[ﬁ [[—123 -47+11)+

29(1+5.545 1774444790000% log?(5.5451774444790000))

N~
(6 +2) f

15}] =2

1/2

I
f I g o2 !
alg[ﬂ.41222845?89‘984@8 1% _4.18238993?1069182+8. 163051.3;’.‘_1258?43 lor= {5.54 51 774444 720000 —zg 1}. ‘EHJJ

I
|
1)2 | 1+|arg| 8.41222845 78098498 1§‘| -

-0.1B238903710691 B24+8!-16305] 3721258743 Ing‘?-:5.5451 T74444 700000 ) -zg l"f‘“’“
8! ]

bafy)

@ q 1
— 1 [- —] [8.41222845?8998498
i k! 20

L

1
(—E (-0.1823899371069182 + 8! - 163051.3721258743 lngz[

5.545 1??4—4—4—4?90000}}] ~(l/15) - z.;.r( 2.'.5"'c

argizlis the complex argument
|x] iz the floor function
iizthe imaginary unit

K iz the set of real numbers

Integral representations:

2 ‘j[ﬁ [[—123 -47+ 1)+

29 (1 +5.5451774444790000° 10g2[5.5451??4444?90000}}] ”
6+ 2

1
[1;151]: z‘j 6 |-159 + —————(29.0000000000000 +
e 8 dt

2.59251681680140 % 107 10g2[5.5451??4444?9DDDD}}] 1y 15}]
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|
EJ[E [[-123-4?+111+

29 (1 +5.5451774444790000° log”(5.5451774444790000)) 5
(6 +2)
|

(1/ 15}] =2 |I [EQ.DDDDDDDDDDDDD -

5['159+ Tog' (M at
jj log [;Pe“’

o "5.5451774444700000 1 2
2.59251681680140 = 10° [[ E dtJ ]]A (1/ 15}]
J1

|
EJ[E [[-123-4?+11}+

29(1 +5.545 1774444790000° 10g‘2[5.545 1774444790000} ] "
6+ 2)

| 1
(1/ 15}] =2 \‘I'I [6 [— 159 + m [EQ.DDDDDDDDDDDDD -
e

"5.5451774444 720000 1
2.50251681680140 » 107 U E dtf]]" (1l 15}]
1

We have:

1/2Pi) * 2sqrt((((6*(((((-123-47+11)+29 * 1/(6+2)! * ((1+5.545177444479/8 *
In*2(5.545177444479)))M1/15)))))

Input interpretation:

1 |
— 2“& ([—123-4% 11)+
2

29 (1+5.545177444479" 195[5.5451??4444?9}]] ~ 1y 15}]

(6 +2)

n!is the factorial function
log(x) is the natural logarithm

Result:

0.9996328580297...

0.9996328580297...
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Alternative representations:

Zg'l: 145.545 1 774444 720000 B lo 3'2 (5,545 1 77444470000 :l:l
{642}

2,_1/ 51§/[—123 = APE TN

2

2 /51# 150 20(145.5451774444700000 % 1o g?(5.5451774444700000 )|
{lig

2

Zg'l: 145.545 1 774444 720000 B lo 3'2 (5,545 1 77444470000 :l:l
{642}

2,_1/ 51§/[—123 = APE TN

2

5 /515 s 20(1+5.54517744447000008 1o g2 (5.5451774444700000))
=k I BN

2

Zg'l: 145.545 1 774444 720000 B lo 3'2 (5,545 1 77444470000 :l:l
{642}

2,_1/ 51§/[—123 = APE TN

2

9 /5 1{/ 159 29{1+5.5451??4444?9:IDDU8 103'515.5451??4444?9UDDDJ:I
- +
{1ig

2m
(@1 is the Pochhammer symbol (rising factorial)

n!!is the double factorial function

loggixiis the base=b logarithm

Series representations:
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2 J El 1{/[ 123 —47 + 11} 29{1+5.5451??4444?‘9|:IDDUE ]DEEI:5.5451??4444?‘9|:IDUDJ:|
- - +
(B2}

2
1 1
i Exp[z i [ E—arg(—x + 8.4122284578998498
Fin

i

1
(— ,(-0.1823899371069182 + 8! — 163 051.3721258743 log’
5.5451??4444?90(3(30}}] R 15}]“ Jx

5.4 1
3 = 1) X [—x+8.41222845?8998498 (—a[—0.18238993?1059182 +81-
k=0~ :

163051.3721258743 lngz (3.545 1??44—4—4?90000}}] e

ki 1
[14"15]'} (——] forixeRandx <0
2 Jk

2\/51{/[ 123 -47 +11) 20(145.5451774444700000°% log? (5.5451774444700000))
- -47 +11)+

{B+2)1
2m
| 29 (14893971,3161384143 log” (5.5451 774444 790000)) /
1)2 [ang|615 159+ 2 -zq | {2 )
: ( : J \' |
iy ZD
| 20 (14893971.3161384143 log” (55451 774444 790000 /
12 | 14|aig 61i| -159+ 5 —zg |2 m

bty

29(14893971.3161384143 103215.5451??4444?9]000]] T ke
i o

. (-1 {_El}k [5 1{/-159 + = ~

2 o

k=0
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E\/f:l{/[ 123 47 +11) 29(145.5451774444700000% log” (5.5451774444790000))
= = +

{B42)! 1
2 T
I
| Q [ 2 :
1 1)2 |aig|8. 41222845 78008408 1% _—0.18233993?106. 182+8! 163051.3:'21258?43 o= (5. 5451 774444 70000 ) _zf.ll-'l ‘szj
(z.:, ]
/ = 2 !
1/2 | 14|arg|8.41222845 78008408 I%I _—0.18238993?1069182+E. 163051.3;’?1258?43 loye= (5. 5451 774444 720000 ) _zg |/ 2 m
Zp
ki | ef 1
— =17 |- |8.4122284578008408
k1 20k
k=0

1
(—a (-0.1823899371069182 + 8! - 163051.3721258743 lagz[

5.5451'??4—4—4—4?9000()}}] ~l/15) - z.;.r z.;,'k

argizlis the complex argument

|x] iz the floor function
iizthe imaginary unit

K iz the set of real numbers

Integral representations:

2\]61{/[ 123 -47+11) 20(145.5451774444700000% log? (5.5451774444700000))
- -47 +11)+

{6421
2
5 . 5/ @ 159 + 29.000000000000042 59251681680 1-4011':!? ]Dg215.5-45 17744700000
l,q B}"‘ et e dr
T
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| .
|
z‘ql 51§/[—123-4?+11}+

290145.545 l'.7"'.7"4-4-4-‘1-'?‘9|:ll:ll:ll:lS 1052-:5.545 1??4444?930':":']]
(B+2)!

2

| 20.0000000000000+2.50251681680140x107 | J‘15-5451 774444790000 1 402
6 1‘51| -159 + e

Lllcugsl: :—]:!f

| .
|
z‘ql 51§/[—123-4?+11}+

290145.545 l'.7"'.7"4-4-4-‘1-'?‘9|:ll:ll:ll:lS 1052-:5.545 17 74444720000 )
(B+2)!

2

| 20.0000000000000+2.50251681680140x107 | [5-5451 774444790000 1 g 2
| 6 1‘51| -159 + : ARG

B” et B dr

This result 0.9996328580297... is very near to the value of the following Rogers-
Ramanujan continued fraction

e_% e ™V
\/§ =1- R =~ (0.9991104684
-p+1 1+ e_3”‘/§
143 405‘{/5_3 -1 1+
e—4/h/§
1+
I+...

And:

(2Pi) / (((2sqrt(((6*((((-123-47+11)429 * 1/(6+2)! * ((1+5.5451774444798 *
In"2(5.545177444479)™ 1/15))))))))

Input interpretation:
2rm

—
2 ‘J' 6 1{/ (123 - 47 + 11) + 29 « —— (1 + 5.545177444479° log?(5.545177444479)}

[B+2)!
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n! is the factorial function

logix is the natural logarithm

Result:

1.000367276813...

1.000367276813 = radius

Alternative representations:

2

Zg'l: 145.545 1??4444?900008 103'215.545 1??4444'?9':!000!]
{B+2)!

2,_]51{/[—123—4?+ 11y +
2

2 /EI 15 159 29I:1+5.5451T?4444?9:IDDDE ]Dg‘zn:5.5451?'?4444'?9CIDDEIJ:I
{lig

2

2';‘!: 145.545 1??4444?900008 103'215.545 1??4444?9]000]]
{642}

2,_1‘;51{/[—123—4?+ 11y +
2

8 2 \
9 ‘5 15/ 150 + 22(1+45.5451774444790000" lo g=(5.5451 774444720000 )|
Tt BIY

2

291: 145.545 1??4444?930008 103'215.545 1??4444?9]000:']
{64231

2,_1‘;51{/[—123—4'?+ 11+
2

20(145.54517744447000008 1o g2 (5.5451774444700000))
i1ig

2 ‘515 -159 +
Ve

(@) is the Pochhammer symbol (rising factorial)

n!!is the double factorial function

logpixiis the base-b logarithm
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Series representations:
2

29(1+5.545 1774444700000 F 103'215.545 1774444720000))
(B+2 !

2 ,J b6 1{/[—123 -47 + 11+
/ 1
) Exp[zn{ﬂarg[—x+ 8.4122284578008408

1
(— a[—ﬂ.lBEBBQE’B?lDﬁQlBE +81-163051.3721258743

10g2[5.5451??4444?9DDDD}}J S 15}]“

.1
Vx 3 > (-1 x7* [—x +8.4122284578998498
k=07

1
(— a[—ﬂ.lEESEQE’S?lDEQlEE +81-163051.3721258743

log®(5.545 1??4444?9(10(3(3}}} e

ke 1
IIIIS}J [_51& forixe Randx <0

2

29I: 145.545 1??4444?‘900008 103‘215.545 1??4444?9]000]]
(G423

2,151{/[—123-4?+11}+

i

I 2014802071 3161 384143 log (5 5451 774444 700000 ) /
-1/2 [aug| 613 —1594+ -z |/ {2m)
\ 8!
1
T
bty
| 20 (14893971.3161384143 log” (5.5451 774444 790000)) /
12 |-1-|aig 61i| -159+ = -z [f{2m
Zn

. 29 (1 +893971.3161384143 log?(5.5451774444790000)) | _
-159 + i
(1/ 15}—z.3]k zg“]
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2x

29!{1+5.545 1774444 7000008 103'215.545 1774444700000

2 ,J b6 1{/[—123 -47+ 11y +
By
2p

].Illz [_ 1 -_—

[Ei
f[}‘ LTy o 8.4122284578008408

(B+2)

f
-1/2 |aig|8.41222845 78008408 1,5|||| =

-0 1823899371069]1 8248163051 3721258743 |012¢5.5451??4444?‘9EIDDDII —2g l'lll‘zn:'j
a! {

[
arg|8.41222845 TR008408 lal -

-0.182380037106918248!-163051.3721258743 IDE{5.5451 F74444700000) =y l,"‘z nj”
a! !

1
[— a[—D.lSEBEQQB?lDﬁ? 182 +81-163051.3721258743

1ag2[5.5451??4444?90mm}] ~(1/15) —z.:.]k za“]

argiz)is the complex argument
|x] iz the floor function
iizthe imaginary unit

K iz the set of real numbers

Integral representations:

2

29(145.545 1774444700000 8 10526.545 1774444700000

/ 15/ L
2,_1I ) \/[ 123 -47+ 11+ e

i

5 1{ il 159 4 29.00000000000004+2 529251581680 140:-&10? 1052¢5.545 1774444700000 )
J'D“’ et 8
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2x

S
| |
E‘ql 51{1 (=123 - 47 + 11) +

20(145.545 1??4444?9]0008 105215.545 1??4444'?‘9']0'3'3]]
(B+2)!

Fin

29.0000000000000+2.59251681680140x107 | (55451774444 750000 % dr

|
|615)-15
| } 3 hllngsl:i*]:!f

2x

S
| |
E‘ql 51{1 (=123 - 47 + 11) +

20(145.545 1??4444?9]0008 105215.545 1??4444'?‘9']0'3'3]]
(B+2)!

Fin

20,0000000000000+2.59251681680140x10” | J‘15-5451 774444700000 % dr?

I
:51‘;}-159+ Fea

We note that the result 1.000367276813, that is a radius, is very near to

1 1 69172
C(12):1+2?+3?+"'# = 1.000246. ..

"~ 638512875

Thence, we have the following mathematical connection with the Dirichlet
conditions concerning the D-branes:

1 1 69172
12 =1 ot T et .= =1| 46‘117
C( ) + nl2 + g12 *: 638512875 Boge
e_% 1 e ™ 0.9991104684
—27z\/§
5 -p+1 1+—
e—37r«/§
1+ d/5° -1 I+
e—47rx/§
1
i 1+...
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B s s T - i 2ra’n
dod. X s § dod. X % —— Zira’pg" = — 2mnR'.
Jo Jo R
Example:
2

i
2 ‘J' 6 1{/ (123 —47 + 11)+ 29« —L (1 + 5.545177444479F log?(5.545177444479)}

(B+2)

— 1.000367276813... >

1 1 691712
12) =14 —+ —++++ = — =1.000246. ..
= g ) pld 512 638512875
1/¢(12) =1/ 1.000246... = 0,999754060501 =
X 1 e ™" 0.9991104684
\/g - e—zzr«/E -
-p+1 1+—7w3
1+ 45 -1 14
e—47rw/§
1+
= 1+...
¥ i B il i 2ra’n
[ dod, X = i / dod-X % = halg? = = 2mnR'.
= Jo Jo R
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