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Abstract

In this research thesis, we have analyzed and deepened further Ramanujan
expressions applied to some sectors of String Theory and Particle Physics. We have
therefore described other new possible mathematical connections.
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https://www.sciencephoto.com/media/228058/view/indian-mathematician-srinivasa-ramanujan

We have that:
From:

On Classical Stability with Broken Supersymmetry
L. Basile, J. Mourad and A. Sagnotti - arXiv:1811.11448v2 [hep-th] 10 Jan 2019

Scalar perturbations

(£=>2)



In order to refer to the BF bound in Appendix C one should add 6 to these expressions and
compare the result with —4. All in all, there are no modes below the BF bound in this sector. The
vector modes are massive for £ > 1 in the region o7 > 3, while they become massless for £ = 1
and all allowed values of o7 > 3, and for all values of £ in the singular limit o7 = 3, which would
correspond to a three—sphere of infinite radius. All in all, for £ = 1 there are 6 massless vectors

arising from one of the two eigenvalues above in the heterotic vacuum. According to Appendix
Ly — 8L (4.27)

L,=2(2+2)=38

In most of the parameter space, two eigenvalues are not problematic, but there is one bad
eigenvalue in the tree—level heterotic potential, which corresponds to oy = 15 and 7 = 75. It

obtains for / =1 and & = 0 from

§—ork
4[16+3L7 —41/34 + 15Ly Cos( 37 H (k=0,1,2), (4.34)

where

§ = Arg (152 — 45L7 + 3i+/3(507 + 3)[(5L7 + 14)? + 4]) . (4.35)

Still, there is again a stability region for wvalues of o7 that are close to 12, for negative V.
and typically for positive 77, i.e. for potentials that are conver close to the vacuum configuration..

These results are displayed in figs. 5 and 6.

0 —2nk
1 [16 + 3Ly —4+/34 + 15 Ly cos (T)} (k=0,1,2)

5 = Arg (152 _ 4514 + 3i+/3(5L7 + 3)[(5L7 + 14)2 + 4])

We obtain:

arg(152-45*8+31*sqrt((((3(5*8+3)(((5*8+14)"2+4)))))))
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Input:

;
arg|152 - 45 s+3:\13[5 8+3)((5+8+ 147 +4

argiz)is the complex argument

iizthe imaginary unit

Exact result:

47085
3
2

52

a—tan-

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

Decimal approximation:
1.683287508359747777680923835832472202981834257024700684395...

1.68328750835.... =0

Alternate form:
[ 3 4?085] 1 [ 3 4?085]

r-—ilog

1-— —ilog{l+—
2 i + —ilogll+ — i

52 2 2 52 2

logix) is the natural logarithm

Alternative representations:

|'
arg[152—45 8+31\13[5 8+3)(i5 3+l4}2+4}]=

—i lng[sgn[—EDE +3i,/129(4 +54%) ]]

|'
arg[152—45 8+31J3[5 8+3) (5 3+l4}2+4}]=

i [lng[ ]- lng[—EDE +3i,/129(4+54%) ]]

:
arg[152—45 a+31\{3[5 8 +3)((5 8+14F+4}]:

~208 + 3i+/ 129 (4 + 54°)

‘-zn:ns +3i+129 [4+542}‘

A
~208 + 3 i \J 129 (4 + 54°)

-ilog



Series representations:

arg[152—45 8+3:\/3[5 8 +3)(5 8+14}2+4}]=

i[_l}k 92+4k+1i2(142k]  g-141/2(-1-2k)-2k 9142k  15pg5l2(-1-2K)
+H 1+2k

B3| H

arg[152—45 8+31\/3[5 8 +3)(5 8+14}2+4}]:

i i l}k 25.!'2+5k 3—3.!'2—3.’: 131+2k 15 595_1."24‘
) ton 1+2k

B3| H

arg[152—45 8+31\/3[5 B+3)(5 8+14}2+4}]:

_ i‘: 1 (<1 21z l1zk)2k  glezkelz(1ezk)
1+2k
k=0
-1-2k
B6105
2
—*+1/2 (142 k) 12(1+2k)
5 3139 13(1+ — F
x 26 1+2 k
F,is the n'" Abonacc
Integral representations:
arg[152—45 8+31\/3[5 8+3)((5 8+14)7 +4}] -
3 | 47085
2 "1 1
m- J - di
52 0 ., 42376507
5408
arg[152—45 8 +31\/3 5 -8+3)(5 8+147 +4} | =
3; | 47085
2 sy 5408 1 2
re——— [ 77 (5 -s)ra-srefds foro
208 72 Juiwsny 1420173 2 2

arg[152—45 8+31\/3[5 8+3)((5 8+14}2+4}]:

3 4TOBS 5408 1S 1
g o 1‘.“3“‘“'}'[423'}‘65} F[E—s}r[l—s}r[s}
;r+—] ds for0

208

—i a4y FE A 5} 2

numhber

Iixiis the gamma function



We note that from the following equation (see eq. (6.19) Integrable Scalar
Cosmologies I. Foundations and links with String Theory-P. Fré, A. Sagnotti and
A.S. Sorin - arXiv:1307.1910v3 [hep-th] 16 Oct 2013)

) [d@2 — 14d + 184
R \/ 24(d — 4)

concerning the orientifold Vacua and exponential potentials, we obtain, for d = 6:

sqrt(((672-14*6-+184)/(24(6-4))))

Input:

|
[ 67 —14-6+184
‘u' 24 (6 - 4)

Decimal approximation:
1.683250823060346325560564319511600118433983160746602156975...

1.68325082306...

Alternate form:

v 102
6

The two results are very near: 1.68328750835... and 1.68325082306...

Now, from:

o — 2w k
4 [16 + 3Ly — 4\/34 + 15 L7 cos (T)]

Fork =2 and L, =8, we obtain:



A((((16+3*8-4*sqrt(34-+15%8) cos ((1.68328750835 — 4Pi)/3)))))

Input interpretation:
—— 1
4 [15 +348- [41} 34 +15x8 ] cus(g (1.68328750835 — 4mD

Result:
335.5543483878. ..

335.5543483878... result practically equal to the value of f,(500) scalar meson
BREIT-WIGNER width 335+ 67 MeV

Alternative representations:

1
4(15+3 8—:05[5[1.68328?5D835GGGG—4;T}]4 34+ 15 a]=

1 —
4 [zm 4 cash[g £ (1.683287508350000 — 4m} \ 154 J

1
4(15+3 8—:05[5[1.68328?5D835GGGG—4;T}]4 34+ 15 a]=

{ —
4 [zm 4 cash[— ; (1.683287508350000 - 4m} J 154 J

1
4 (16 +3 B- cns[g (1.683287508350000 —4;r}]4 34+15 B ] =

4154
sec(; (1.683287508350000 — 4 )

4|40 -

Series representations:

1
4 (16 +3 B- cns[é (1.683287508350000 —4}1’}]4#} 34+15 8 ] =

—
-156 [— 10 + J5(0.561095836116667 — 1.333333333333333 m \ 153 Z‘ 1537* [
k=0

J+

b =

24/ 153 i }: B o e

kl =1k2=|:|

1
Jzkl (0.561005836116667 - 1.333333333333333 Ir}[ 2 ]]
ko



1
4[15 +3 B- CDS(E (1.683287508350000 —4ﬂ'}]4 W34 +15 B ] =
argi154 — x) v
-161-10 +ex [ {—“ X
ofin TS0 5 S 5

k]_:ﬂkz:ﬂ

(—1F1+2 g*1 (1 A83287508350000 — 4 12 K1 (154 — 2 xF2 {‘El}k
2

TR forixeRandx <0

1
4[15 R .:.::s(5 (1.683287508350000 —4}1’}]41{' 34+15 -8 ] _

209.33333333333333

arg(154 — x)
5.45454545454545 + 1.000000000000000 exp(z T {—”

2

[+ [14)
1 ky ko 1.212271607140631k
1."xzz—[—1}1*2f' 1
] ]
J-:1=|:|k2=n[1+2k1}'k2'

(0.3060522742454545 — m*2*1 (154 _ x*2

1
x k2 (__J for(xe Randx <0
2 g

Jqiz) is the Bessel function of the first kind

mn \ .
| iz the hinomial coefficient
m

argiz) is the complex argument
x| is the floor function
n!is the factorial function

[@iy i3 the Pochhammer symbol (rising factorial)

K is the set of real numbers

Integral representations:

1
4[16 +3 B- cos(é (1.683287508350000 —4;T}J41,.' 34+15 8 J =

“0.561005836116667-1.223332333333333 1
160 + 16 4 154 j& sinitydt
2

1
4[16 +3 B- CDS[E (1.683287508350000 —4;r}]41,.' 34+15 8 ] =

"1
160 +j (8.07753337786667 - 21.33333333333333 ) sin(-1.333333333333333
0

(—0.4208218770875000 + m tyy 154 4t - 16 v 154

1
4 [16 +3 B- CUS(E (1.683287508350000 —4;r}]4 434+15 8 ] = 160 -

2 g
. O, 444 4444444444444 (-0 4208218 770875000471 |
8 1."154 ,."ﬂ. j.;wﬂ ‘,—': { T | s+

=i va+y \‘."?

ds tory=0
L



Multiple-argument formulas:

1 [
4 [16 +3 B- CDS[E (1.683287508350000 —4;r1]4 y34+15 8 ] =

4 [4D ~4(-1+2 cos’(0.2805479180583333 — 0.6666666666666667 7)) y 154 ]

1 .
4 [15 +38- cns[i (1.683287508350000 - 4m]4 V34+15 8 ] =
4 [4u +4(-1+2sin?(0.2805479180583333 — 0.6666666666666667 ) y 154 }
1 T ——
4[15 +3-8- cas[a (1.683287508350000 —4m]4 v34+15 8 ] =
4 [4D — 4 cos(0.1870319453722222 - 0.4444444444444444 1)

(-3+4 cos®(0.1870319453722222 — 0.4444444444444444 )| \ 154 ]

From Wikipedia

It is most often used to model resonances (unstable particles) in high-energy physics.
In this case, Eis the center-of-mass energy that produces the resonance, M is
the mass of the resonance, and I is the resonance width (or decay width), related to
its mean lifetime according to t = 1/I'. (With units included, the formula is v = W/I".)

The relativistic Breit—-Wigner distribution (after the 1936 nuclear resonance
formula of Gregory  Breit and Eugene Wigner) is a continuous probability
distribution with the following probability density function,

k

B = @ apy s

where K is a constant of proportionality, equal to

2v/2MTy

/M2 + v

k= with 4= \/Mz (M? +1?).

v = sqrt(((((512-188i)2((512-188i)"2+(335.5543483878)"2)))))

Input interpretation:
.'

\;' (512 - 188 i ((512 - 188 &) + 335.55434838787)
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iizthe imaginary unit

Result:

279277.8222923... -
1951455761953, +

Polar coordinates:
r = 340702.0662294 radius), 8= -34.94395231329°
340702.0662294 =y

Note that:
sqrt(sqrt(((((512-188i)"2((512-1881)"2+(335.5543483878)"2))))))-29-7-2
where 29, 7 and 2 are Lucas numbers

Input interpretation:
|

| |
‘HI ‘j (512 - 1884 ((512 - 1884)° + 335.5543483878%) —29-7-2

iizthe imaginary unit

Result:

518.7674058894... -
175.24874312096...

Polar coordinates:
r = 547.5689393873 (radius), #=-18.66587183730° angl
547.5689393873 result very near to the rest mass of Eta meson 547.862

And:
1+1/(((sqrt(sqrt(((((512-1881)"2((512-1881)"2+(335.5543483878)"2))))))-76)))
where 76 1s a Lucas number

Input interpretation:
1+

1

V \ (512 - 188 i (512 - 188 i) + 335.5543483878%) — 76

iizthe imaginary unit
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Result:

1.001836045330590... +
0.0006692729843439119...

Polar coordinates:
r = 1.001836268883276 (radius), 8= 0.03827623473846° (angl:

1.001836268883276....result practically equal to the following Rogers-Ramanujan
continued fraction:

2z

e 3 e 27"
\/77 = 1+ ar = 10018674362
5 — €
A ¢ b
1+1+ =
1+..

k = (((2sqrt2*(512-188i)* 335.5543483878%340702.0662294)))/(((((Pi*sqrt((((512-
188i)"2)+ 340702.0662294))))))

Input interpretation:
2+/2 (512 - 188 i) » 335.5543483878 340 702.0662294

(512 - 188 i)® + 340 702.0662294

iizthe imaginary unit

Result:
7.123701838923... x 107 -
1.358073043236... x 107 i

Polar coordinates:

r=7.251090222064 lr:I? radius), 8= -10.7934432565° (angle
7.25199922264*107 = k

11



Series representations:
2(V'2 (512 - 188) 335.55434838780000 - 340 702.06622940000)

74 (512 — i 188) + 340 702.06622940000

o (-1f(-7) @-20) z5*

11 25k

1.0000000000000 | 1.17067837263855 x 10 Z = -
k=0 H

kol 1 Ry 0

o &V (-5) @-20 5

4.2985846495322 x 10 12
= k!

/
/

=1 1
m 2‘ — (=35 BM.DDDDDDDDDDDD}"‘ (— —J (17.056531977970801 -
i k1 20

5.4468085106382979 i + i~ — 0.000028293345405160706 = }k

z.ﬁk] for not ((zpeR and —e= < zg

2 [VT (512 — ¢ 188) 335.55434838780000  340702.06622940000}

T \{[512 -i188)? +340702.06622940000

argi2 —x}“

[l.DDDDDDDDDDDD [1.1?()6?83?26385 x 101! exp(;r;ﬂ { -
I

@ (-1 @-xfx*(-7)
k!

k k& 1
arg[E—x}” LV [_E}k ]] /
/

— 4.29858464095322 x 10"
k=0

eX A
! p[}r { 2 k1
k=0

1
[;r E‘Xp[ﬂ' A b—arg[ﬁDZ 846.0662294000- 192 512.00000000000: +
i

35 344.000000000000 i - 1.0000000000000000 Jr:}”

[i4)

1
Z !; (—35 344.lIlllIlllIlllIlllIllIIZIIIZIIIIIIIIHZIIZIIZI}k [1?.D555319??9?D8D1 -
k=0

5.4468085106382979 i + i© — 0.000028293345405160706 x}k

x*[_%u s s B |

12



2 [\."E (512 - 188) 335.55434838780000  340702.06622940000)

m \"I (512 - i 188)* + 340 702.06622940000
[l.GUDDDDDDDDDDDDD

( 1 ]1_-'2 | gi2-2 {2 m)|-1)2 |arg(340 702.0 6622940000 +{512-188 i 1> -zg )12 m)|

Ep
~1/2 |arg{340 702.06622940000 +(512-188 i) —z /2 )|
Zn
: oo (L 2 —7g) 75
[l.l?Dﬁ?ES?EEBESSDD S b S A -2 }w _
k=0 E
1 (2 |argl2—=g W2 m)]

4, 298584649532 1757 1|:|1°

w (—1) } (2 - z.:.} Zn:n 21
[ .f[,-rrz — (=35 344.000000000000)"
> / k1

k!

k=0 k=0

1
[- ; } (17.056531977970801 - 5.4468085106382979 i +
k

# -0.000028293345405160706 z |* z@*‘]

We note that:

((((((2sqrt2*(512-188i)* 335.5543483878%340702.0662294)))/(((((Pi*sqrt((((512-
1881)°2)+ 340702.0662294)))))))))*1/3+76+4+1/golden ratio

Where 76 and 4 are Lucas numbers
Input interpretation:

2+v'2 (512 - 188 i) ~ 335.5543483878 - 340 702.0662294 1

+ 76 +4+ -

3) ,
\ 7V (512 - 188 i + 340 702.0662294

iizthe imaginary unit

#is the golden ratio

Result:

406.8120170605... -
26.16876719114...

Polar coordinates:
r =497 5007383633 radius #=-3.01517579405° (angle

3

497.5007383633 result practically equal to the rest mass of Kaon meson 497.614
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Series representations:

| 2 [\"'E (512 - 188) 335.55434838780000 340 702.06622940000)
3 - +7h+4+- =

\ 7y (512 — i 18812 + 340 702.06622940000 g

1
- 970.679538934413 [D.DDIDBDEDEHESESEQE +0.0824164894706876 ¢ +
i)

o (- 1) [—i}k [2—2?:3]"':5'5"'c /
1.000000000000000 ¢ ||| (~128 + 474 > o /
k=0 :

&1 oo
’TL — (=35 344.000000000000) [— —J
k! 2

! ke
k=0
(17.056531977970801 - 5.4468085106382079; + P -

0.000028293345405160706 z [* z;.“m T

[1;"3]'] for not ((zgeR and —e=< 2

2 [\."'E (512 - 188) 335.55434838780000 340 702.06622940000)

+70+4+- =

ad

m \'{ (512 - i 188)° + 340 702.06622940000
1
- 970.679538934413
@

[D.DD 1030206118383595 + 0.0824164894706876 ¢ + 1.000000000000000 ¢

2T =
arg[34l:l 702.06622940000 + (512 — 188 i) - x‘}
2

w (1 2 -xf x* [—%}k] f
/

[_ [[[_123 +47 ) Exp[}r A {w” 2 ki

|

[fl' EXp [}T A

=
1 1
2‘ .f; (—35 BM.DDDDDDDDDDDD}k
k=0~
[1'?.CI5I553 1077070801 - 5.4468085106382979 ; +

# -0.000028293345405160706 x|°

L —
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| 2 [‘u"'E (512 - 188) 335.55434838780000 340 702.06622940000) 1

3| +70+4+- =

\ 7 (512 - 18812 + 340 702.06622940000

1
- 970.679538034413 (0.001030206118383595 +
o

0.0824164894706876 ¢ + 1.000000000000000 ¢ [—[[[— 12B+47H

12 |argi2=zn 2 m)]=1/2 |arg| 340 702.0 6622940000 4512188 iR -z )iz m
[ ] 0 \ =

by

12 [mrg2-zn W2 my]-1)2 [su (340 702 06622040000 +4512-188 2 —zg )2 IIJ

]
SRR G g |
@ (-1 (-7) 2-20) 2 ];
1 /
o k!

\2\.'!_‘ 1 k 1
iy 2‘ — (=35 344.000000000000y [——]
k1 20k
k=0
(17.056531977970801 - 5.4468085106382979 1 + &=

|

0.000028293345405160706 | 5"

"[1;‘3}]

And:

1-H(76/10°2)* 1/((((((((2sqrt2*(512-188i)*
335.5543483878*340702.0662294)))/(((((Pi*sqrt(((512-188i)"2)+
340702.0662294)))))))"1/3)))

where 76 i1s a Lucas number

Input interpretation:

. 76 1
g S
12 [
J 242 ({512-188,)+335.5543483878 340 702.0662294
2 ;
\ T (512-188 /)2 4340 T02.0 662294
iizthe imaginary unit

Result:

1.00181888B073755... +
0.000114364619637493... ¢

Polar coordinates:
r=1.001818887265311 (radius), &= 0.00654071322509° (anzle

L]
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1.001818887265311 result practically equal to the following Rogers-Ramanujan
continued fraction:

e’ e 2"
=1+ Z ~1.0018674362
e— T
e—67r
1+ s
e— V4
1+
1+..
Series representations:
76
1+ | ok
’ 2 ‘.-"E (512 188)335.55434838 780000 340 702.0 6622940000 1|:|2
"q 7V (512-i 188)2 +340 702.06622940000
o (=1 [~ 2] (Z e S
— 2 k D
1.000000000000000 | -2.723404255319140 L X +
k=0 ;

o (= 1 [—é}k 2 —z.;.}k za""
1.000000000000000 & L » =

k=0 :
0.00001665865212705388 1

[ [[ w (-1) ["El}k [

f

/

[—128+4?:}L 7
k=0

i1 vt 1
T L — (=35 344.000000000000) [— —J
5 k! 2
[1?.[]555319??9?[)8[)1 -5 4468085106382070

i+i° - 0.000028293345405160706 z.;.}JLE

ke

/3
o
5 | L
% ﬂz LE[—BSEM.DDDDDDDDDDDD}

k=0

1
(— 3 ] (17.056531977970801 - 5.4468085106382979 1 +
L3

]f

# - 0.000028293345405160706 z;|° z5"

[[—2.?234'342553 1915 + 1.000000000000000 5)

2 ®

k=0
for not ((zpeR and -

® (- 1 [—zl}k (2 -z za‘k]
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76
1+ =11.000000000000000

{2\1‘?#512—;’ 188)335.55434838TR0000 - 340 702.0662 2940000 1':'2

"q I \'I.'i512—f 133:'2 +340 0206622940000
k k- 1
_2.723404255310149 Exp(;rcﬂ {—”
2 ¥ k1
arg(d —x)
1.000000000000000 ; exp(mﬂ {2—”
Fiy

o (-1F 2 -xf x* ['El}k

i - 0.00001665865212705388 =

arg(340702.06622940000 +(512 - 188 i - x)
2

k=0

exXp [;r A

w (-1F 2 -xf x* [— 1}k] s
2m o s"l

_|argiz -x) 2
[_ [[[—128 +4?zrexp(:rﬁ { ”Z k!

1
[ﬂ' EXP(II'JH b—arg[34ﬂ 702.06622940000 +(512 - 188
T

]
1
i) —x‘}” 3" — (~35344.000000000000
N & ey
k=0
(17.056531977970801 — 5.4468085106382979
i+ -0.000028293345405160706 x| x*

1 & 1
(— —] L — (=35 344.000000000000]
20k k!
k=0
(17.056531977970801 - 5.4468085106382979 i + i* —

1
0.000028293345405160706 x|° x™* [_ 5] ]]f
k

[[— 2.72340425531915 + 1.000000000000000 £y

exp[
m
A
larg[? —x}”
2 _
@ -1 2 -x)F x7* [—%}k]

k=0 )

for

R and x U
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76

1+
242 (512-i 188)335.55434838 780000 340 T02.06622940000 102

3
J m \|Ilq512—f 188;12+34U T02.06622240000

J— 12 |argi2-zn W2 m)]

1.000000000000000 [
0y

gy sl | g a9g4p4355319149 (
ey

JII-'Z [argi2—zq W2 )

(- 1}.& [_%}k (2 —zn}k zc.'k
+

1/2 |arg(2—=n W2 m)
oty k't
1

k=0

L2 lagl2-zg W2 m] 4, =

l.DDDDDDDDDDDDDDDz[ J Zé'zlmg‘z plla
En

l [—l}k [_El}k 2 —E’g}k Zak
T - 0.00001665865212705388
k=i E
1 ]1,'2 |aug(340 702, 06622040000 +(512-188 i1 =g )12 7)|

n(—
En

12 g'l:340'?02.ﬂ|5622940000+{512—188 ':IE— :I'I:Z ]
Lo N "J[-[[[—128+4?1}

bty
]1,.'2 largi2-zg 12 m)]-1/2 |arg 340 7020 6622040000 +{512-188 i —zg )2 :IJ

( 1
by
1/2 |argiZ-zn (2 m)|-1/2 |arg{340 702.06622940000 +{512-188 i) —zq {2 m)

Zp
) [—l}k{—El}k [z_zﬂ]‘kzak]f
- k1 /

o

1
3, - (~35344.000000000000)" [_5]
) &

k=0
(17.056531977970801 — 5.4468085106382979 i +
# - 0.000028293345405160706 2|

[,,T

%"

/3

[+4)

1

] Z 1; (-35 BM.DDDDDDDDDDDD}J‘
k=0~

1
[— 5] (17.056531977970801 - 5.4468085106382979 ; +
k

# - 0.000028293345405160706 20 ) z5" !,*’

[[—2.?234042553 1915 + 1.000000000000000

£}
il [—l]lk [_El}k (2 —2:.;.}‘Ic zak

R e
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From:

k

B = @ ey + aor

(7.25199922264¢+7)/(((((x*2-(512-188i)"2))"2+(512-
1881)12*335.5543483878"2))))) = y

Where x =E and y = f(E)

Input interpretation:
7.25199922264 . 107 ~

=Yy
(x* -(512 - 188 *)* +(512 - 188 /* » 335.5543483878"

iizthe imaginary unit

Result:
7.25100022264 % 107

(x* -(226 800 - 192512 i))* +(2.553693625974 x 10'° - 2.167621989963 x 10'° )

=¥

Alternate forms:
J"' —
7.25100022264 % 107

x* (453600 - 385024 i) x* +(3.991430611574 % 10'° - 1.0899966309963 x 101! )

7.25199922264 % 107 /(x* - (453 600.000000 — 385 024.000000 i) x* +
(3.99143061157x 10" - 1.089996630996 x 10*! i)} = ¥

7.2519992226 x ID?I,-'f[[l.DDDDDDDDDDDG x —(538.75186704 - 19.21865602 i)
(1.000000000000 x —(530.62531359 — 343.28915060 i)
(1.000000000000 x +(530.62531359 - 343.28915060 )
(1.000000000000 x +(538.75186704 - 19.21865602) = ¥
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Alternate form assuming x and y are real:
~((3.28950684739 x 10*° x%) /({385 024 (x* - 226 800) - 2.167621989963 x 10" }* +
((x® - 226800 - 1.152393388426 x 10'° %)) +
i(7.90465472067 x 10'* /({385 024 (x* - 226 800) - 2.167621989963 x 10"} +
((x* — 226 800)* - 1.152393388426 x 10'°)*) -
(2.79219374870x 10" x%) /
(385024 (x* — 226 800) - 2.167621989963 x 10"°)* +
((x* — 226 800}* - 1.152393388426 x 10"} +
2.89458516924 x 10'® /({385 024 (x” - 226 800) - 2.167621989963 x 10'°)* +
((x* - 226 800)° - 1.152393388426x 10'°*) +
(7.25199922264 x 107 x*) /({385 024 (x° - 226 800) - 2.167621989963 x 10'°) +

((x* - 226800} - 1.152393388426 x 10"} = y
Solution:
x* —(453600.0000000000 - 385 024.0000000000 i) x° +
(3.991430611600000x 10" - 1.0899966310000000 x 10" i) + 0,
¥ = 7.251999222641509 % 107 /
(x* — (453 600.0000000000 - 385 024.0000000000 i) x* +
(3.091430611600000 % 10 - 1.0899966310000000 % 101! 4} )

Solutions:
x =~ -532.0698820675344 , y ~ -0.008680425259864120

x = 532.0698829675344, y = -0.008680425259864120
x = 532.0698829675344

Partial derivatives:

d

—(7.25199922264 % 107 /{(x* - (226 800 - 192512 &))" +
ax

(2.553693625974x 10" - 2.167621989963 x 107 i})) =
~({2.90079968906 x 10° x (x* - (226 800 - 192512 i)/
(x* - (453600 - 385024 i) x° +
(3.99143061157 % 10" - 1.089996630996 x 10! i|)*)

d
o, 7:25199922264 107 /{{>* - (226800 - 192512 &) +
ay
(2.553693625974 x 10" - 2.167621989963 x 10" i))) = 0

Implicit derivatives:
ax(y)

ay
({53 (8621490 121000 - 23543927229 519 i) - (97977600 — 83 165 184 i) x~ +
216 x*)?) /(717300464 550912 x ((-226 800 + 192512 i) + x°}))
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4 ¥(x)

——— = ({717 300464550 912 x ((-226 800 + 192512 i} + X7} /

ax -

(53((8621490121000 - 23543927229519 i) -
(97977600 - 83165184 i) x* + 216 x™|?))

(7.25199922264e+7)/((((((532.0698829675344/2-(512-188i)"2))"2+(512-
188i)12*335.5543483878"2)))))

Input interpretation:
7.25199922264 - 107

(532.0698829675344% — (512 - 188 /?)? + (512 - 188 i)* - 335.5543483878>

iizthe imaginary unit

Result:
~0.00868042525004 . —
4.20949600289.._ x 1071% ;

Polar coordinates:
r = 0.0086804252599 (radius), & =-179.9999999997° angl
0.0086804252599

1/(1+0.0086804252599)

Input interpretation:
1

1+ 0.0086804252599

Result:
0.091394276083365678120357234482051195509335768350142845099. .

0.991394276...

((1/(1+0.0086804252599)))*1/16

Input interpretation:

I
| 1

16
\ 1+0.0086804252599
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Result:
0.99945996043753...

0.99945996043753... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™V
7 =1- R =~ (0.9991104684
-p+1 1+—e‘3”ﬁ
143 (pS“\/S_3 -1 14—
e—47r«/§
1+
I1+...

and to the dilaton value 0.989117352243 = ¢

8*log base 0.99945996043753((1/(1+0.0086804252599)))-Pi+1/golden ratio
where 8 is a Fibonacci number

Input interpretation:

1 1
glo [ ]_ #
B0.00045006043753( 1770 0086804252599 ) ¢

logpixiis the base-b logarithm

#is the golden ratio

Result:
125.47644133...

125.47644133... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternative representation:

1 1
8 lo [ J_ 3
B0.999459960437530000| 17,0 00868042525990000 ) " ¢
: :
1 : 1Dg[ 1.O08AR04252 5':73'.D|IIIIII:IIIIJH

T ¢ 1og(0.999459960437530000)
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Series representations:

1 1
8 1020.99@45996043?530000[ } —I+ ;

1+ 0.00868042525990000

8 -1 (0,008 A0S 72301 GE3432)¢

1
¢ " log(0.999459960437530000)

1 1
Blo [ J_ R
B0.099459960437530000{ 71y 10868042525900000) ¢

1
; —m-14809.7295042054 log(0.99139427608336568) -
8 log(0.99139427608336568) L (-0.0005400395624700001° Gik)

k=0

8*log base 0.99945996043753((1/(1+0.0086804252599)))+11+1/golden ratio
where 11 is a Lucas number

Input interpretation:

1 1
8 1020.9994599&343?53[ J+ 11+ ;

1+0.0086804252599

logpixiis the base-b logarithm

#is the golden ratio

Result:
139.61803399...

139.61803399... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

1
8lo ( ] L
B0.099450060437530000{ 177y 0868042525990000) |
: .
1 8 1Dg[ 1.008 6804252 5200000 }
11+

¢ log(0.999450960437530000)

Series representations:

1 1
Bl 2 [ ] P
B0.999459060437530000( 1) 10868042525990000)° ¢

g y (-1 (-0.008605723916634321°
1 i1

e k
"¢ log(0.999459960437530000)
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1 1
8 10 [ J 11 el —
B0.099450060437530000{ 175 0868042525990000 ) | &

1
11+ ; - 14809.7295042054 log(0.99139427608336568) -

[t
8 logi0.99139427608336568) 2‘ [—D.DDDS4DDBQS&24?DDDD}k Gik)
k=0

From:

Integrable Scalar Cosmologies I. Foundations and links with String Theory
P. Fré, A. Sagnotti and A.S. Sorin - https://arxiv.org/abs/1307.1910v3

Now, we have that:

t > 0, a = —25—1925
From:
x(t) = snh(024) , (4.229)
i 1 ~zinh2({t) Ly i 347
y(t) = |a — w / du w20+ (1 4+ u)” 2| cosh () + [sinh(ﬂf}} R
i e i}
x(t) = wcosh(f) | (4.230)
i 1 «cosh?(11t) Ly | fl-]‘
y(t) = |a + = / du w31 (u— 1)~ 2| sinh (Qt) — [cosh{ﬂt}] T
U ]
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the integrals of eqs. (4.229) and (4.230) become particularly simple and the solutions read
3 2t 21 2¢
A = g{smh ( ‘ [coah ( \ + {(a — 2) cosh (T) - l-|l . (4.232)
) 4 1)

4
3 e f “"““ (zi ) ] (4.233)
1 bicmh (%) + (a—2) cosh (&) + l‘r '

and
3 21 2t 2
A = 1 10g{c05]12 (?) [si11112 (?) + a sinh (?) - l}} , (4.234)
2t
g = B Ir_;gj = () = | . (4.235)
4 1511111 (5) + asinh () — lJ

Fort=15 and a=2.5, we obtain:

From (4.232), we obtain:
3/4 In(((((((sinh”2(10/3)((((cosh”2(10/3)+(2.5-2) cosh(10/3)+1)))))))))))

Input:

3 10 10 10

- lcg(sinh‘?(—J (cashz[—J +(25-2) ccsh[— J - ID
4 3 3 3

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function
logix) is the natural logarithm

Result:
7.0504807...

7.9504807...

Alternative representations:

‘—:: lug(sinhz[g_g] [cnsh [13[)} +(25-2) ccsh[ ]+ 1]} e
2 lng,.([l +0.5 ccsh[ = J+ cosh’ (1; D smhz( 13'3 D

::t IUE[SiHhZ[:LB—DMCGSh [130} +{(2.5-2) cnsh[ J D
3 logia) log, [[1 +0.5 cnsh[ 3D }+ cosh® [ D smhz( D

1 10 10
- lcg(sinhz[gﬂcnsh ( S J+[2 5- 2}:95h[—]+ 1}]3

05 15 cor ) 4 - s ™)

[
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Series representation:

1 10 10 10

- lcg(sinhz[—J (cush‘?(—J +(2.5-2) cush[— J - ID 3=
4 3 3 3

3 10 10 10
- lug[— 1+ [l +0.5 cush[— ] + ccshz(— D sinhz(—J] -
a 3 3 3
§ w (- 1) [— 1+ [l +0.5 cnsh[%} + cashz[% ” sinhz[% ”_k

4 e k

Integral representations:

1 10 10 10

- lcg(sinhz(—J (mshz(—J +(25-2) ccsh[— J - ID 3i=
4 3 3 3

gj‘ﬂ1+D.5c-:|5h|:J‘E'I.::|+cush2|:l§:|]5inh2|:15{:]} g
4.h t

1 10 10 10
- lcg(sinhz(—J [cnsh‘?(—] +(2.5-2) ccsh[— J - ID 3=
4 3 3 3
3 gt 10t
2 1og[123.45?U ccsh[—]dt]z
¢ ’ ] 10¢ 1 10t
11 Ll
[0.225 +0.75 j sinh[— ]dt - [[ sinh[—}dt]z]]
i 3 Jo 3
1 10 10 10
- lng(sinhz(—J [cnsh‘?(—] +(2.5-2) cash[— J - ID 3=
4 3 3 3

3 1 10+ .10 . .10 .
- log[11.1111 ([ “cosh( = Jat [ [1405 [, sinhit)at +| [, sinhctrae
J e 2

From (4.234), we obtain:
3/4 In(((((((cosh”2(10/3)((((sinh”2(10/3)+(2.5) sinh(10/3)-1)))))))))))

Input:
2 lag(cushz[g—ﬂ] {sinh‘?{g—DJ +2.5 sinh[% J - ID

coshix) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function

logix is the natural logarithm

Result:
8.0405451. ..

8.0405451...
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Alternative representations:
1 10 10 10
- lag[coshz(—] (sinhz(—] +25 sinh(— ] D 3
4-3 . 10 : 10 10
- log,.[cnshz(— J [— 1 +sinh® [ J+ 2.5 smh( ]D
4 3 3

1 10 10 10
- lng(cnsh‘?(—] (sinh‘?(—] +2.5 sinh[— ] = 1]} 3=
4 3 3

3 10 10 10
- logia) lngﬂ[cnshz[— ][ 1 +sinh [ ]+ 2.5 smh( ]D
4 3 3 3

1 10 10 10
- lcg(cnsh‘?(—] [sinhz(—] +2.5 sinh[— ] -2 ID
4 3 3 3

3 10 1 ;
- lug[ccsz[—!][—1+ 1.25 [— . +¢=1':'"3]+[
4 3 10/3

!
e

B3] =
|
()
=
L5}
=
L]
-
o
w
o
—a
—
o

Series representation:

1 10 10
- lcg[cnsh‘?(—] [sinhz[ ] +2.5 smh( ] ID 3=
4 3 3 3

E lng[—l +cnsh2[E][—l+ 2.5 sinh[ ]+ sinh? [ID ]B
4 9 3 3
(-1 [— 1+ cosh‘?[mr[ 1+25 smh[ )+ 5111h2[1':' ”}'k

.- 3
2 P

k=1

Pl

Integral representations:

‘—:t lag[ccsh‘?[;—ﬂ[sinh (f} +25 smh( 3 ] 1D3 s

g J‘cnshzl: l?'l.::ll:—1+2.5 sinhl: léﬂ :|+5i11hE|: léﬂ Tl } i
4 t

‘—:t lag[cashz[lza—ﬂ] (sinh‘?[l:g—ﬂ] +2.5 sinh(% J 3 1]} P

3 "1 10t "1 10t
i 10g[123.45? [—D.DQ IDD.?S LL cash[T ]d’t + [L cnsh[T ]Jt]z]
g t
[D.B - ‘L smh[T]Jt]z]
1 10 10 3
= lcg[cushz(—J [sinh ( ] +25 smh( ] D = - lug[ll.llll
4 3 3 4

- t - 1|:|t .10
[F009+075 [*cosn( 5" Jat o cosn( X5 e ) [ s |
0 o i

2
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From (4.233), we obtain:

3 . sinh® (3)
b oo ok
i 4 8 cosh” (2f) + (a —2) cosh (2f) + 1

3/4 In ((((sinh2(10/3)))/(((cosh2(10/3)+(2.5-2) cosh(10/3)+1)))))

Input:

3 : sinh‘?[%}

- lo

4 . cushz[%} +(2.5 - E}CQSh[l—:}+ 1

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

logix is the natural logarithm

Result:
-0.0337426. ..

-0.0337426...

Alternative representations:
1 sinhz[E}
i log - 3=

cushz[%} +(2.5 - E}CDsh[l—:]+ 1

Sil‘lhz[%}

1+0.5 cush[%} + cushz[?}

log,

|

1 sinhz[E}
- log 2 : AEE
4 cnshz[%}ﬂE.S —E}CDsh[l—: +1

sinh® [ % } ]

1+05 cnsh[l—: } + ccshz[%}

3
5 logia) lngﬂ[

o W12
1 1 10/3
[2 [ L0/3 + & ]]

sinhz[l—:}
-1
= 1+D.5cus[%}+ cnsz[%}

4 [cashz[lg—u} +{2.5 - Z}Cﬂsh[l—:. +1

3=

log

|

Series representation:

c o1 af 10

sinh [?} .
cnsh‘?[%} +{2.5 - E}t_‘nsh[l':" +1

3
sinhzﬂm]
-1 k o | 3/
& = [ N lm.Scoshﬂ%]ﬂoshzl:%]

2 k

-
k=1

1

0
4

oo
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Integral representations:
; — sinh?( 12)
sinh {?, 3 (1405 coshf 12 preosn?( 12) 1

~ log 3=—f
4 cnsh‘?[m}+[25 E}CDsh[ }+1 4.5 £

dt

1 sinhz[l—:}

4 cnshz[%} +{2.5 - EPCDSh[ 1u}+ 1
[chsh[mr}dt}

0.225 +0.75 ['sinh(12f)at + [Jolsmh[“;—f}.-;rf

sinhz[l—:} ]

cushz[%} +{2.5-2) cnsh[l—: } +1

)atf

2
smh[t}dt]

- log

11 1111[ ccsh[

— |t
L=

5|
4 OB 10
1+05 ;7 smh[t}dt+[]

2

r.JE 'I
w

From (4.235), we obtain:

3 cosh? (2t)

n = — -_E 57 57
v 4 Ug{amh (“T} + asinh (5) — ]}

3/4 In ((((cosh2(10/3)))/(((sinh*2(10/3)+(2.5) sinh(10/3)-1)))))

Input:

3 cnshz[l—:} ]
- lo

4 4 sinhz[lg—':'} +25 sinh[l—;l } -1

coshix is the hyperbelic cosine function

ainhix) is the hyperbolic sine function

log(x) is the natural logarithm

Result:
~0.116171...

-0.116171...
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Alternative representations:

1 CUShz[E} 3 cnshz[ﬂ}
- log 3 3= -log, B
4 smhz[ }+255111h[ } 4 [—l+5111h2[13—':'}+2.5 sinh[%}]
) ) cos(2)
og — logia)log, -
smhz[ } +2.5 smh[ } T4 -1+ 51111'12[13—':'} +25 sinh[%}
h2(2
1 i COS [ : } m i
4 smhz[ } +2.5 smh[ } 1

271040
Cos { : ]

4 °g[_1 +125(-d +e) + (L (- 225 ]]]

Series representation:

cnshz{m]
-1 |-1+
s ~142.5 sinhl: 1 :|+5|nh2||[ 1?{1]

E . cnshz{l—:} i _§ h
4 sinhz[%} +2.5 sinh[l—;l } -1 4 P k
Integral representations:
‘ 210 mshzl:m]

E log cosh {?} 3_ E j -142. 55|nh|:m'|+5mh2|:m'| 1 S dt
4 sinh‘?[%} +2.5 sinh[l—;I } =1 4 £
} log CDShz[l_:} 3=
4 Sil‘lhz[lg—u} +2.5 sinh[% } -1

3 | [D.S + j;lsinh[lg—r}dt}z

- lo

& s -0.09 +0.75 Llcash[% }dt + [Llcash[lg—r}dt}z

cnshz[E}

log 3
4 Sil‘lhz{lg—n} +2.5 sinh[?ﬂ}
10
3

0.09 [ = Slllh[t}d’t]z

2

|
& i -0.09 +0.75 jjlcnsh[ Jt+[ lmsh[IZ—r]d’t}z
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From the sum of the four results, we obtain:

3/4 In[((sinh2(10/3)((((cosh”2(10/3)+(2.5-2) cosh(10/3)+1))))))]+3/4
In[((cosh2(10/3)((((sinh*2(10/3)+(2.5) sinh(10/3)-1))))))]-0.149913730627

Input interpretation:

g lag[sinhz[z—ﬂ]{ccsh [lDJ +(2.5 - Z}Cn::sh[ ]+ ]]

3 10
‘1 lng[cnsh‘?[?][mnh [ J+2 551111’1[ ] ID 0.149913730627

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

log(x) is the natural logarithm

Result:
15.841112...

15.841112... result very near to the black hole entropy 15.8174

Alternative representations:

1 10 10
- lcg[sinhz(—J (cnsh ( ] +{2.5-2) cnsh[ ] ID 3+
4 3 3 3

1 10 10
- lng[cnsh‘?[—J [smh [ J +2.5 smh[ J lDB -0.1499137306270000 =
4 3 3 3

10 10
-0.1499137306270000 + lcg[mlng [[l +0.5 cnsh[ 3 J+ cosh [ 3 ]] smhz[ 3 J]+

3 ,(10
i lag[ﬂ}lagﬁ[cush [ - J[ 1 +sinh® [ . ]+ 2 551111’1[ ]B

1 10 10
- lng[sinhz(—] (cash‘?(—] +(2.5-2) cnsh[— ] - 1]} 3+
ol T e 10
: lng[ccshz[EJ[sinhz[?} +25 sinh[g J - 1]} 3 - 0.1499137306270000 =

3 10 10
-0.1499137306270000 + — lug [[l +0.5 ccsh[ 3 J+ cosh® [ = D sinh® [ D+

3
3 10
- lng,.[cnsh‘?( ][ 1 +sinh® [ J+ 2.5 smh[ DJ
4 3 3 3
1 10 10 10
- lag[sinhz[—] (cush‘?[—] +(2.5-2) cnsh[— ] - 1]} 3+
4 3 3 3

1 10 10 10
- lng[ccsh‘?[EJ [sinhz[EJ +25 sinh[g ] - lD 3-
0.1499137306270000 = -0.1499137306270000 +

10 af 10& 1 1 10/ ]2
4105[(“05“5[ 3 J”US [TD[E [_Pm.-'z i ] ]*
2 10: 1 s e | :
s lng[casz(—} [— 1+1.25 [— — 31”-'3] i [_ [_ _4 Pm_.z]]z ]]
4 3 1|:|.l3 2 1|:|.|3

e e
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Series representation:
1 10 10
- lcg(sinhz[—J (cush ( ] +(25-2) cash[ ] J] 3+
4 3 3

1 10 10 D
- lng[cnshz[—] [smh‘?(—] +2.5 smh[— ] - l]] 3-
4 3 3 3
0.1499137306270000 = -0.1499137306270000 +
10 10 10
0.7500000000000000 lag[— 1+ [l +0.5 cush[ = J+ cosh® ( 3 D sinhz[gn -

10 10 io
0.7500000000000000 lag[— 14 l:l::sh*?[E ] (- 1425 sinh[?] 5 sinhz[gn] y
0.7500000000000000

il | 10 10 10
2‘ R [— (— 1+ [1 +0.5 cash[ ]+ cosh? ( D smhz[—n &
k 3 3 3

 (reeomt(2) (1w 2ssnn( 2o st 2)) )

Integral representations:

1 10 10 10

- lcg(sinhz(—J (cnsh ( ] +(2.5-2) cnsh[ ]+ ID 3+
4 3 3 3

1 10 10 10
- lag[cnshz[—] [sinhz[—] +2.5 sinh[— J - lD 3-
4 3 3 3
0.1499137306270000 = -0.1499137306270000 +
N 5 coshf L2 J+cosh 2| L2\ gink [ 12 10 10
j“m {3 (3 43"[[ hZ[EJ[D ?5-18?55111h(gn+
1

10
0.75 smhz[ ]+ 0.375 cash[ ]smh [ J +
3 3 3

g [- 1.5+ coshz[g ] [- 15+3.75 sinh[ . ]+ 1.5 51nh2[ DD

(1) -2 () (1] o ()
(e 2) () ()

1 10 10
- lug[sinhz(—](cush ( J+ (2.5 - E}t:nsh[ J DS -
4 3 3
1 ar10yy 10
a lag[cnsh [E]{smh (E]+ 25 smh[—} IDB 0.1499137306270000 =

D.B?SDDDDDDDDDDDDJJw+T

I ]-,A_'.+:rr[1—5

e poosen() (D -2
(-1 +25sinh( S )+sinn?( ) Jas for-1<y <0

~0.149913730627000 + [(=5)° (1 +5)
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1 10 10 10
- lng[sinhz[—] (cash‘?(—] +(2.5-2) cnsh[— ] - 1]} 3+
4 3 3 3

1 10 10 10
: lng[ccshz[?J [sinhz[—J +25 sinh[g J - 1D 3 - 0.1499137306270000 =

3
0.750000000000000 [—0.1998849?41593333 +1.000000000000000

~ 10 ¢ ~ 10t
1ag[123.45?[-n.09+0.?5 flcash[T]dt+(J lcush{TJJt]z]
o il

: 10t
[D.B + f lsinh[—JdtT]+
0 3 i

*1
1.000000000000000 10g[123.45? (J cash[T Jdt]z
0

[0.225 +D.?Sj:sinh[lzt};n[Llsinh{lzt}”]z]]]

8(7.9504807+8.0405451-0.0337426 -0.116171)-golden ratio
where 8 is a Fibonacci number

Input interpretation:
8 (7.9504807 + 8.0405451 - 0.0337426 - 0.116171) - ¢

#is the golden ratio

Result:
125.11086...

125.11086... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

8(7.9504807+8.0405451-0.0337426 -0.116171)+11+golden ratio
where 11 is a Lucas number

Input interpretation:
8 (7.0504807 + 8.0405451 - 0.0337426 - 0.116171)+ 11 + ¢

# iz the golden ratio

Result:
130.34603. ..

139.34693... result practically equal to the rest mass of Pion meson 139.57 MeV
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27*4(7.9504807+8.0405451-0.0337426 -0.116171)+18
where 18 and 4 are Lucas numbers
From Wikipedia:

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egplays a role in
some grand unified theories”.

Input interpretation:
27« 4(7.9504807 + 8.0405451 - 0.0337426 - 0.116171) + 18

Result:
1728.8401176

1728.8401176

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

27*4(((3/4 In[((sinh”2(10/3)((((cosh”2(10/3)+(2.5-2) cosh(10/3)+1))))))]+3/4
In[((cosh”2(10/3)((((sinh”2(10/3)+(2.5) sinh(10/3)-1))))))]-
0.149913730627)))+18+4/25

Input interpretation:
3 10 10 10
27 <4 (— log[sinhz[—] [cnshz(—J +(2.5-2) cush[— J + IH -
43 310 310 10 3
- log[cashz[— J [sinhz[—J +2.5 sinh[— J - 1]} -
4 3 :1 3
D.149913?3052?] 184

34



sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

logix) is the natural logarithm

Result:
1729.000102247452326132762174521823226506405503470291940862. ..

1729.0001022...

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:

1 10 10 10
274 (— lng[sinhz(—J [cnsh‘?(—] +{25-2) ccsh[— J + 1]} 3+
4 3 3 3

1 10 10 10

- lug(cushz [ e ] [sinhz[— ] +2.5 sinh[—} - lD 3-
4 3 3 3
5.149913?3052?01:100} ;

4
18 + = = 18 + 108 (—0.149913?’3(:'52?[)[)':!':! -

3 10 10 10
— logia) log, [[1 +0.5 cnsh[— J - cushz[— D sinhz[—n +
3 3 3 3

— logia) log, (ccshz[— ] [— 1+ sinhz[— ] +2.5 sinh(—]m oA
4 3 3 A

25
1 10 10 10
27 4 [— lng[sinhz[—J [cushz(—] +(25-2) cush[— ] - 1]] 3+
4 3 3 3

1 10 10 10
- log(cushz[— ] [sinhz[— J +25 sinh[—} - ln 3-
4 3 3 " 3
D.l49913?3052?DDDDJ +18 + E =18 + 108

3 10 10 10
(-a.149913?3952?mm > lug,.([l +0.5 ccsh[€]+ s 2[; D sinhz[g]}

3 10 10 10 4
- lng,.[ccshz(— J (— 1+ sinhz(— ] +25 sinh(—D]] + —
4 3 3 3 25
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1 10 10 10
27 4 [— lng(sinhz[—J [cushz(—] +(2.5-2) cush[— ] - 1]] 3+
= 1 ¢ 10 : 10 1D3
- lug(cashz[— ] [sinh‘?[— ] +2.5 sinh[—] - l]] 3-
4 3 3 3
&149913?30&2?0000J+

4
18 + E =18+ 108 [—D.l49913?3ﬂ52?DDDD -

3 10 10iyw(1( 1 .
L 10g[[1+0.5 CDS(_IJ‘I'CUSE(_! D[_ [_ . +f1|:|..3]]z]+
4 3 3 3 10/3

[

3 10 1 | 1 1 | 4
- lug[casz(—!][—l +1.25 [—— - le"3]+ [— [— — + fm"g]]z]]]+ —
4 3 10/3 2\ 03 25

[

Series representation:
1 10 10 10
27 4 (— lng[sinhz(—J [cnshz(—] +(2.5-2) cnsh[— J - ID 3+
e 1 : 10 : 10 lf:l3
- lcg(cnshz [ — ] [5111}'12[— ] +25 sinh[—} - lD 3-
4 3 3 3

4
D.l49913?3062?DDDDJ +18 + E = 1.96931700228400 +

10 10 10
SLuuuuuuuuuuuuuulogf-l+(1-r&5cosh[?;J+caﬂf[7;JJﬂnh?[E;JJ+

10 10 10
81.00000000000000 lug(- 1+ cc:shz(g ] [- 1425 sinh(?] + sinh‘?(?m +
£1.00000000000000

L

caliey | 10 10 10y
L —i- l}k [—[— 1+ [1 +0.5 cnsh[— ] + cashz[— D sinhz[—D =
K 3 3 3

] 10 10 10—k
[—1 +cash2(—M—1 +2.5 sinh(—]+ sinhz[—m ]
3 3 3
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Integral representations:
27 4 G lug(sinhz(:;—ﬂ}(ccsh (130} +(2.5-2) cush[ 3 J J] 3+

1 10 10 10
= lng[cushz(— ] [sinhz[— ] +2.5 sinh(—] - l]] 3-
4 3 3 " 3
D.l49913?3ﬂ52?DDDD]+ 18 + E = 1.96031700228400 +
t lm.Scnsh'm mnshzlm sinh® o
F {3 o) 43'([ hz[ ](31 EDESSmh[ D
1

10 10 10
81 sinhz[g]+4l3.5 cnsh[ 5 ]smh ( : J+

10 10
t (— 1+ cushz[— J (— 1+25 sinh[—] + sinhz[—nn]]dt
3 3 3
27 4[E lcg(sinhz[EMmshz(mJ+[25 E}CDSh[ ]+ 1}]3+
? 1 A 10 . 10 3
lag(cnsh [ Hsinh { ] +2.5 smh{ ] H 3-
3 3 3

4
0.149913?3D52?DDDD]+ 18+ - =
40.50000000000 ju-,w 1

Im —qw+}-r[1—5}

[l ipeatiglmGe.

(- 1+ cashz(g } [- 1+2.5 sinh( 13':' } +sinh® [ : m ]

ds for -1
1 10 10
27 4[:1_ log(sinhz(?}(cnshz[ . J+ (2.5 - E}CDSh( J DS +

;r 1Dg(c05h2[13—ﬂ ] [smh‘?[g ] +2.5 mnh[lB—D] - ]] 3-

4
D.l49913?3D52?DDDD]+ 18+ = =

1.969317092284 + [(-5)° I(1 + 5)

§1.0000000000000 [CI 0243125566948642 + 1.00000000000000

10¢ : 10¢
lng[12345?[ DD?+DTSJ ccsh[ 3 ]Jt+[llcush[?]dt]z]
i

. 10t
[D.3+ (lsmh[—a ]d’t]z]+
Jo

"1 10t
1.00000000000000 1c:g[123.45?U ccsh[TJdt]z
0

(0225 +0.75 [sinn( X2 Jat + [ sinn( 2 )at] )
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t (— 162 + cnsh‘?(E ] (—162 +405 sinh[—} +162 sinh‘?(?m] /

10 10 10 10
[t [cnshz [— J [1 -25 sinh[— D +sinh [ J+ 0.5 cnsh[ Jsmhz -
3 3 3 3 3



48*(((3/4 In[((sinh"2(10/3)((((cosh”2(10/3)+(2.5-2) cosh(10/3)+1))))))]+3/4
In[((cosh”2(10/3)((((sinh"2(10/3)+(2.5) sinh(10/3)-1))))))]-0.149913730627)))-29-3-
1/(2*golden ratio)

where 29 and 3 are Lucas numbers

Input interpretation:
3 10 10 10
48 [— lcg[sinh‘?[—J [cnshz[—] +{2.5-2) cnsh[— ] - lJ] -
2 3 ; 10 ? 10 1%
- lcg[msh‘?[— J [sinhz[—J +2.5 sinh[— J - 1]} -
4 3 3 3

1
u.149913?3052?] ~29-3-

sinhix) is the hyperbolic sine function

coshix) is the hyperbolic cosine function
logixy is the natural logarithm

# iz the golden ratio

Result:
728.06436. ..

728.06436... result practically equal to the Ramanujan cube 728 =9’ - 1

Alternative representatlons
1 10

48 [— lcg(smh [ chsh‘?( ] +{2.5-2) cash[ ] 1]] 3+
4 3 3 3

b (2 () 2ot 2) 1 -

0. 149913?3&52?{:(:@}-

1
29-3- ﬂ =-32+48 (—D.l49913?30ﬁ2?0000 -

3 10 10

- logia) lagﬂ[[l +0.5 cush[ J+ cosh? [ D sinh? [ D -

% 10 : . 3 1

- logia) lagﬁ(cnsh‘?[ ][ 1+sinh [ ]+ 2.5 smh( DD -—
4 3 3 3 24

1 10 10
48 (— lag[sinhz(—] (cush [ ] +(25-2) cnsh[ J+ 1]} 3+
= 1 5 10 g 10 .
- lng[ccsh‘?[— ] [smh [— ] +2.5 smh[—} - lD 3-
4 3 3 3

1
D.l49913?3062?DDDDJ -29-3- - =324

3 10 10
48 [_D_149913?3062?DDDD + 3 lcg,.[[l +0.5 cnsh[ F J cosh® [ 3 D 5111}-12[ - D+

3 10 10 10 1
- lng,.(cnsh‘?[— J [— 1+ sinh‘?[— J +2.5 sinh(—DD - —
4 3 3 3 24

38



1 10 10 10
48 (— lag[sinhz[—] (cushz(—J +(2.5-2) cnsh[— ] - 1}] 3+
= 1 5 10 g 10 31':'
- lng(ccshz[— J [51111'12[— J +2.5 sinh[—} = l]] 3-
4 3 3 3
D.149913?3052?Dmo]_

1
20-3- II: =-32+48 [—0.149913?3052?0000 -

3 10 10in(1( 1 ,
= 10g[[1+lﬂl.5 cas[—!].rmsz[_ln[_ [_ . _'_fln_-s]]z]_r
4 3 3 2 10/3

&£

3 10 1 ; 1 1 ; 1
—lng(ccsz[—!N—1+1.25 [——. +¢=1':'"3]+[—[— . +¢=1':'"3]]Z]]]— ——
4 3 10,3 2 10,3 2 ¢

&£ £

Series representation:
1 10 10 10

48 (— lng[sinh‘?[—] [cnshz(—J +(2.5-2) ccsh[— ] - 1]] 3+
4 3 3 3

1 10 10 10
- lug[cashz ( — ] [sinhz[— ] +2.5 sinh[—] - ln 3-
4 3 3 3

1
D.l49913?3Dﬁ2?DDDD] -29-3- — =
0.500000000000000

~39.19585907009600 — ; 5
10 10 10
36.00000000000000 lug[— T (1 +05 cash[g ] + cnshz(ED sinhz[ ]] +

36.00000000000000
e | 10 10 10 *
2‘ AL [—[— 1+ [1 +0.5 cnsh[— ] + cnshz[— D sinhz(—]] =
Sk 3 3 3

[_1 . cashz[la—DJ [- 1425 mﬂ%} sinhz[g ]D*]
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Integral representations:
48 & lcg(sinhz[;—[)} (cush (130] +(25-2) cash[ J D 3+
3 llzng(r:l::shz(la—[J ] [smh [% ] +25 smh(gﬂ] ~ l]] 3-

1
0.149913?3%2?%%] -29-3- - =

0.500000000000000
-35.19585907009600 - 5 1

[I: 140.5 cnshl: l?'l.:" :|+c05h2|: JED' ]]sinh‘?lg 1;:'- |[[
1

hz[ 3 ][35 90 smh[ 5 J]
36 smhz[ 5 ]+18 cash[ = ]smh (13[)] -

10 10 10
t (— 72 4 cnshz(g ] [—?2 + 180 sinh(;} +72 sinh‘?( J]]L,'f

[t [cush2 [% ] [1 5 sinh[? D + sinhz[lg—DJ 4+05 cnsh(
b (_ 1. cashzg ] [_ 1425 sinh(la—DJ . sinhz[:LB—DHD]]Jt

1 10 10 10
48 (— lng[sinh‘?[—J (cnshz[—J +(2.5-2) cnsh[— J - 1]] 3+
. 1 ; 10 3 10 . 10
- lng[cnshz[— J (sinhz[—J +25 Sil‘lh[— J - 1]] 3-
4 3 3 . 3
0.1499 13?3&52?0000} -29-3- — -

0.50000000000000
-39.1958590700960 - p -
18.0000000000000 [u'\my 1

I o= sady r[l—.ﬁ}

[(-1+[1+|:|.5 cnsh[13 ]+cush [ ]]smhz( ]]
(o () 2sum ) om() )

ds tor -1
1 10 10
48 [— lcg(sinhz(—J (cnsh ( J +(2.5-2) cnsh[ J+ 1]} 3+
4 3 3 3

ilug(cushz[g—[)}(sinh [13D]+zssmh[ ] ]]3_

1 1
D.l49913?3D52?DDDD]—29 -3- ﬂ = ; 36.0000000000000

L{—s)° [(1 +5)

[—D.D 138B88BB8888880 - 1.0B877386305822 ¢ + 1.00000000000000 ¢

10t - 10¢
103[12345?[ DD?+DTSJ ccsh[ = ]Jt+[chush[?]dtf]
o

03+ [ inn( 2] )-

10t
1DDDDDDDDGDGDGD¢10§[12345'?U ccsh[ = } t]z

[0.225 +D.?5L smh[?t}ﬁ+(L1511‘1h[%Jﬂ]2]]]
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And:

(((L/T(((3/4 Tn[((sinh*2(10/3)((((cosh2(10/3)+(2.5-2) cosh(10/3)+1))))))]+3/4
In[((cosh"2(10/3)((((sinh*2(10/3)+(2.5) sinh(10/3)-1))))))]-
0.149913730627)))])))*1/4096

Input interpretation:

3 10 10 10
[l / [— lcg[sinh‘?[—J [cnshz[—} +(2.5-2) cash[— } - lD -
i \4 3 3 3

3 10 10 10
B lng[cnsh‘?[— ] [sinh‘?[— ] +2.5 sinh{—] - lD -
4 3 3 3

0.1499 13?3[)52?}] ™ (1/4096)

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

logix is the natural logarithm

Result:
0.099032576241 .

0.99932576241 ... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e‘z”‘g = (0.9991104684
1+ 45 -1 I+
e—47r\/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢
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Now, we have that:

2. The potential with parameters C' > 0, 6 = 0, ¥ = 2 that is bounded from helow possesses
one admissible fixed point (4.152) with & — —1, the node of eq. (4.160):
) 3. 1 + wvos :_'5:—'
vy =0, wge=—log| ———=— | . (1.163)
15 1 — cos<f
3. The pctential with parameters C' = 0,6 = 0, v = —“:* that is bonnded from below possesses
one admissible fixed point (4.152) with k =

—1. the improper node of eq. (4.161):

1 — 1
v =0, poge— g Iog( 7 1) ; (4.164)

~

=

We obtain:

3 | 1 4+ cos “Sf
1o = — log :
15 =Ny = Eus%

3 1+ cns[s‘?"
o log| —
1 —cns[

8

Exact result:

ik

1+ sin[g}

log(x) is the natural logarithm

Decimal approximation:

-0.16127988766460459832141241439431398067031323531550863187...
-0.1612798876646....

Property:

(=]

= lo
5 g

=

is a transcendental number
1+ sm[’—}
g
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Alternate forms:

1,s L_l]
5 g1+sin[’§}

élag ?-4\/_-2\]"2[1(3-?\;’5]]

VT +2(-1)%8
(V=T +4

Alternative representations:

1 = 1 + cosh(- 211
ilgg +CDS[8_}3=EIDE +cos[ s}]
15 l—cus[s‘?"} 15 l—cnsh[—%}

1 = 1 h( 22
ilgg +cos[8} Ezilug +cas[?.}
15 l—cus['q‘?”j 15 l—cush[E‘s’T}

1 am 1 R
i - +cns[ : } . i - +cns[ - }

15 l—cns[ss—"} 15 1—::05[5?"

1 | 1+cns[5?} 1 &, 1+4sin] 1
Pt Dg : = ——
15 l—cns[ss—"} S k

(-1)3k (xR &
1 1+cos 5‘8—" 1 1-Zia .:zk:f '
_1Og 2 3=_10g am2k
15 l—cns[?’j 3 S e el

il o g/
L5k Zk:ﬂ (zk)!

I:_l]k g-1-2k 1+2 k&

5 i [
1 1+ CDS[?"} 1 1-2ig (142 k)
15 log = 5 log = K g-1-2k 142k
L=£e8 ) 1) e — Si.'1+zk1;T

Integral representationS'

1 ~sin

1 1+CDS Jl+51nla| 1

e 1Dg Bf —

15 CDS 5 5 £
8

EL
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1 1+c05[—”} 1 "E—erlcas[E}dt
— log 8213 =Zlog : ;
15 1—::05[5?”} = 8+;rjjlccs[”?r}dt
5 [ . :.‘”2 J1256 s)+s
1 1+CDS{?JT} 1 BEI—GJ;L:JT;TJS
= log s |3 : log - 1
_ il . -7 {256 5)+s5
1 CDS{S} 321+M’?J1.N”F — ds
=i a4y 32
|’2 o i o4y l:%:ll e d
1 l+cos[58—”} 1 TR by . ? _
e log == 3= g log e 1“25' for 0 i
_ Sm e 7 Ll-2s5p
1-cos ] 2Ng —§ |1 '-Lﬁlllg—ﬂd.ﬁ
—i ca+y rIiE—S]
And:
| 2 — 1
1
= RN e

1/3 In ((sqrt2-1)/(sqrt2+1))
Input:
1 [v"_ - 1]
— log|
V2 +1
Decimal approximation:

3
-0.58758239134636201682173954998652820601877355217442360716...
-0.587582391346....

logixy is the natural logarithm

Property:
1 [- 1+vV2

3 g 1+v2

Alternate forms:

:—; lag[S -2 \'{E]

[lng[v/_ = 1] - lng[l + \E]J
lag[\"? - 1] - % lcg[l - \"E]

]is a transcendental number

% I I % ]
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Alternative representations:

1 v2 -1} 1 -1+v2
— log| — = — log,

v2 +1) 3 1442
1 v2 -1} 1 -1+v2
— log| — = — logia) log,
3 v2 +1) 3 1442
1 V2 -1 ~1+v2
— log| — =-—Liq|1-
3 V2 +1 3 1+42

Series representations:

D’

1 [a.f -] 1”[11[2 2v2 |
_].Clg =—§

1. (V2 -1} 2 |arg(3-2v2 -x) lng[x} 1 & Enk(I-2VE o F
— log| — = —in ——L
v2 +1) 3 2 3
k=1
. - [-1+«F2 —x] Lok
1 T 1] 2 Bl vz logxy 1 & -1%(3-2v2 —x)"«x
— log| — = —in + __2‘
3 N | 3 2 3 3.!.:-1 k

Integral representation:

1 [\."'_—1 1 pr3-2v21
— log| — ——j — dt
3 vz +1) 31 t

From the algebraic sum of the two expressions, we obtain:

[(((-3/15 In((1+cos((5Pi)/8))/(1-cos((5Pi)/8)))) - 1/3 In ((sqrt2-1)/(sqrt2+1)))))]

Input:

3 1*“’[%? 1 [»E-l]
gl —— s 1 0g| —

15 —CDS[S?} v2 +1

logix is the natural logarithm
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Exact result:

3 1+v2

l1 v2-1) 1
_—D —_ —
E = | 5

1Dg[ 1- sin[% }]

1+ sin[g}

Decimal approximation:
0.748862279010966615143151964380842186689086787480032230044 .

0.74886227901....

Alternate forms*

L

[ 51ag[3 242

[32\/_]

LIJ|I—' ElH

Alternative repr

lug[B Ew/_]
3 log(1 - sin| g]] +3 log{1 + sin| g J))

[?—41}?—2\/2[10—?*-,"?}]

2)-

tanh ™!

esentations:

5.’
1 [L+cos>t 1. (VZ -1
— log - [(-3) - = log| — -
15 l—cos[s‘?ﬂj 3 2+1
5i
L [—1+ﬁ] 3, 1+ cosh(- =
- log —= |2 ag
3 1+ 15 l—cnsh[—%}
5.’
1 [1+cos(3F) 1 (V2 -1
— log - [(=3) - = log| — -
15 11-cos(?2) V2 +1
5
L [-1”@] 3 1+cosh(>*
--log — |- —lo
3 1+ 15 l—cnsh[ﬁ}
5nm £ean
1 1+CDS[? a1
— leg - [1=3) - = log| — -
15 711 - cos( ) V2 +1 :
T 1+cos|2E
1+4/2 3
1ug[mlngﬂ[ s ]_E lng[a}lngﬂ[ﬁ]
+vV2 - cos| =~
8

Series representations:

iy [5[2 2vV2 | +3

(x1is the inverse hyperbolic tangent function

25|1'| -'I
1+5|1'|”I|
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15 1 -cos ?Tj 3 V2 +1
k 14k 1-zin| )
‘3", (- 1}_1* -1+ _11++;22 ] -1 [ 1+5in|:’l|r
k=1 3k 5k
Integral representations:
1 [Leos3F) 1 [»E-1]
— log| ———— |(-3)- - log -
15 1- CDS[F‘F’T} 3 V2 +1
aeais” BE sin[g )+5 [—1 +V¥2 4(-24+2) sin[i”
- £
‘L 15t[—1+ﬁ+[—2+ﬁ}sin[g}+tsin[§”
1 [Leos(3F) 1 [\5_1]
— log| ————— |(-3)- = log -
15 1- cns[s?"j 3 ¥2 +1

8

%[-5 lcg[B—E\E]—NUE[

B —nglcus[ﬂ}dt]

8 +n£1cus[%}dt

5 oo

1 1+ CDS[?H R |
= 1Dg —aa = 3}— 1Dg —=

15 1- cus{s?” V2 +1

I l—sin-:Jl:l
o [—2+2M’2}[—1+ E]
j~3_2 i) 1 ! 1+5|11-|§|| -
1 3

— 1-zin| = | r{l-sin| = I
5[2-2».*2}[-3+2v’§+t+ 8 _ 8]

Ty Ty
1+5|11|:§|| 1"‘5'"'@-'

Multiple-argument formula:

anm
1 1+ cos|— ‘u"'i—l
— lo g[J][— ) - = lcg[ ]:

15 l—cns[s‘s—"} v2 +1

[-1ag[-1+\/§]+1ag[1+ﬁ]] é[ log[1 —sin[g]]+lng[l+sin[gm

1
3
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From which:

sqrt[2*1/(((-3/15 In(((1+cos((5Pi)/8))/(1-cos((5Pi)/8)))) - 1/3 In ((sqrt2-
1)/(sqrt2+1)))))]

Input:
i . 1
an
1 1+CC|5|: ] 1 V2 -1
\i 15 [1—«:05{?]] 3 lug[ vz +1]

logix is the natural logarithm

=¥ 1-sin| T}
| = ¥Z-1) . 1 L
\\ 3 lag[ 1+~F] 5 lug[“siﬂigi]

Decimal approximation:
1.634233166543416228388539660999984146741084989691121141309...

1.63423316654...

Alternate forms:

|' 30
\ql 6 tanh‘l[sin[g ))-5log(3 -2 VZ)

| 30
| _
‘-ql S5log(3-2v2)+3 lcg[l - sin[%” -3 lag[l + sin[g ”

2

?-4»@-2,,/2[10-?#?}]

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

' ——; log(3-2V2)- é log

\

All 2nd roots of 2/(-1/3 log((sqrt(2) - 1)/(1 + sqrt(2))) - 1/5 log((1 - sin(a/8))/(1 +
sin(n/8)))):

e T 1.6342 (real. principal root)
1 VI -1 sl —=in| - |
\ 3 lcg[ 1+".|"_] 3 lﬂg[ 1+5i11-:’-§r:|

e’ BT =-1.6342 (real root)
| el V2 -1 1 —zinl 'IJ
\ 3 lng[ 14+v 2 ] 3 1Ug[ 1+5i11-:§:|
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Alternative representations:

2
+o0 sn '
| - e |- e 231
2
VB - L e(22)
2
{3 e[ - 2 eg(22)

2 2

L 1+-:.:.515J:| 1 [ﬂ:-l] 1 1Dg[ ‘“"E] - lﬂnsh{—i‘r:‘g‘]

N 15 1cof 2X) ] 3 VZ 41 \ 3 142 15 1-cosh(- L2
2 2

L 1+c.:.515ﬂ:| 1 ["’:‘1] 1 1Dg[ _I_HE] - lmnsh{s“:'ﬂ‘]

N 15 lcof 2X) ] 3 VZ 41 \ o3 14v2 15 1-cosh{ 217
2 2

5z - 5o

i o ) 4 vz -1 1 1442} 3 Licos| g )

‘1 13 [l—cus{%ﬂ-]] 3 lcg[ i) 1] 11|| 3 Ggp[ 1+v 2 ] 15 lagy[l—cns{isl:l

4 30 1 =
2sinl =)
-1 [5{2-2 '.-"E:[t+3 [-—‘S—N

14sinl T}
"'5'".8.

k=1 k

V2 1
(-1 [5(2-2v2 |43 i
o i 1)

14sinl T}
+5m|8.

15k

Integral representations:

2

A, 1”0545';] e [u'?-l]
15 OB 1_.:.:.5,{5%&] 3 gv’?ﬂ

Il



_ 1-sin{ T}
3|-2+2v2 ||-1+ —FB
; lﬁin{g:l

dt

-3+2+ 2 4+

_ 1-sin] T} t {1 -sin| oy
(2-2+2) A “"]

—

lﬁin{g J 1+sin| g'l

29
gl i P—n J(256 5)4s

e 1+ J ; das
] 32 J-i ooy 342
5 lag[ 11_2 ] +3 log =
14% 2 1_1. i 4'.¢a+]r e J1256 s)+s 2
*‘{ 32 wdy 3

Multiple-argument formula:

2
‘ 1+c05¢5'£:| = _ B
| o ) el

2
\/ % (-log{-1+V2)+log(1+V2))+ —; [—lug[l - sin[’é” - lng[l - sin[gm

And:

sqrt[2*1/(((-3/15 In(((1+cos((5Pi)/8))/(1-cos((5Pi)/8)))) - 1/3 In ((sqrt2-
D(sqri2+1))))] - 16/1073

Input:

' . 1 16

5m o T an?
a g 1+-:-:|sl{ ] 1 1ﬂg[ u'_—l] 10
15 1_,:.:.5,"5;[] 3 V24
log(x) is the natural logarithm

Exact result:

‘ 2 2

= 1-sinl T} B 125
_1 vz-1) 1 —
'\J 3 IDE[ 1+u'—] 5 g[lﬁinl:%:l]
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Decimal approximation:

1.618233166543416228388539660999984146741084989691121141309...

1.61823316654341.... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Alternate forms:

|' 30 g

\ql ﬁtanh‘l[sin[g}}—E log(3 -2 "-"E} 125

| 30 2
‘J e log(3-2V2)+3log(1 - sin[g}} - 3log(1+ sm{;_ ) 125

: 2 2

125
?-4»:’_-2,,/2[1(3-?@}]

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

——; log(3-2v2)- é log

Alternative representations:

‘ 2 16
T e
A 1+cns¢ ] - VI o1 10
\l 15 lng[l—cns:isﬂ]] 3 lag{ V2 +1J
16 2
10° 1 14T 3 1 1+cnsh|:—m:|
3 { 14+¥ 2 ]_ 15 1_@;,5].,,:_5.;.:1]
‘ 2 16
51 _ T
_i 1+cu:-5!: ] 1 10 [v"_ _1] 10
\J 15 1cod 22) | 3 VZ 41
g
16 2
10° r g{-““ ]_ 3, [1scosh{*E2)
3 1442 15 l—cn:shl:i‘élll
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3 licod 8T)) 102{,,—_1] 107
13 l—CDS{S_EE' 3 ".I"E+1
16 2
T 5
10° B [—1+v?]_ 3 g 1*"':'5{_; |
3 L 14v2 15 : l—cus{isﬂ‘]
eries representations:
S tat
2 16
_ilglmqiﬂ] -—Hag{"—‘l] 10°
15 1-.:.:5{5%‘1] 3 V241
1
-— +/ 30 T
143 (-1 |sf2—2+2 [*4a ook
- - 1+Einl:%:l
Zk:l k
2 16
3 L+cos] S'EE 1} 1 vz -1 10°
e log ] lng{ = ]
1_.:.:.5{ - ] 3 vz
2 1
_ﬁ +E 2sin( L)k
(-1f [5(2-2v2 43 [-—i—]
. ‘ 1+5i1'|l:§:|
Zk:l 15k
2 16
3 licog 8T)Y lag{"—‘l] 10°
15 l—cns{i;':l 3 V2 41
1
“135 T V2 ()
(11 [ 22 ‘-13'1*[-1+i§"r
o | 1493 Hsinly )
k=1 3k 5k
\
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Integral representations:

2 16
14co an — ) 1':'3 a
a3 g 453] —llng[ﬂ_'ll
15 1_.:.:.5,{ - ] 3 ¥ 2 +1
1 ‘ 1
E -2+1254 30 |- o (oo )t
¢ 510g[3—25}+310g[%]
S""TE cn:\s!: P ]dr
2 16
Licos| 22 = 10°
_a _—tel|_1 va-1
15 lﬂg[l_c.:.s,{-“;&]] 3 103[ u"E+1]

il sy :

125 [3-2 J7 —8tsin(F)-5(-14V2 4{-24V2 Jsin(T )
1 r|:—1+‘-|'?+|:—2+‘-|'?]sinl:g:lﬁsinl:g:l]
2 16
-— =
a g[—s—lmiu]] i lng[ ﬂ—_I] 0
i i 2
15 1cof 2| | 3 VZ+1
2 0 1
-—+
125 _ 1-sin( T}
3|-24242 ) |-1+ —E
5 = : . 1+sin| L)
[32ve 5 \g ! dt
1 t . — l-sin|T) ¢{1-sin/T))
(2-2v2)|-3+2v2 4+ B-_ 8
1h! : 1+5in|:‘g':| 1+5in-:g':|

Multiple-argument formula:

2 16
S5x _ T
i 1+cu:usf| ] ol 1c:|g[ u"_—l] 10
15 1_‘:.345;5-] 3 ¥ 241

2 / 2
125 . \ 51 (-log(-1+ VT} +log(l + V'?}} + é {—lcg[l X sin{;—: ” + lug[l + Sin[g m
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Now, we have that:

Let us now turn to the detailed fixed point analysis of an interesting class of potentials, not all
integrable but whose choice is inspired the families of potentials in Table 1. We shall occasionally
distingnish various ranges of the relevant parameters, and for brevity we shall mostly leave out
fixed points at infinity, unless they are the only ones present, as will be the case for the last
examples. In the corresponding lists we shall reserve boldface characters to the physically more
relevant cases of potentials bounded from helow and we shall treat the two cases of systems
evolving from a Big Bang (corresponding to o = 1 in eqs. (4.4) or (4.7)) or evolving toward a Big
Crunch (corresponding to ¢ = —1 1n egs. (4.4) or (4.7)).

1. The potentials V() = C cosh(weg) + A

The class of potentials

V(g) = C cosh(wyp) + A, (C #£#0, w#0). (4.35)
possesses an 1solated fixed point,
v = By ugs = 0 (4.36)
which is admissible provided
Wie:) =C + A >0. (4.37)

As we shall see in the following subsections, the condition (4.37) has an important physical
consequence: the exact solutions for potential wells of this type will show indeed that when it
is not fulfilled a scalar trying to settle at the extremum will readily run away. This hehavior
reflects, all in all, a familiar fact, the absence of spatially flat AdS slices.

The eigenvalues of eq. (4.13) for the potentials (4.35) read

Ai:_g,/‘?;“i\/c;‘“‘—cw% (4.38)

so that in this case the admissible fixed point is simple (not degenerate) since AL # 0. Depending

on the values of the parameters, these eigenvalues can correspond to a hyperbolic fixed point or
alternatively to an elliptic one.

ForC+A=34; C=13; w=38

-sqr(17)+sqr(17-13*64)

Input:

-y 17 +4/ 17-13 64

Result:

17 +iy/815
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Decimal approximation:
-4.1231056256176605498214098559740770251471992253736204343... +
28.548204847240395265910819287672173583484520269628371294 .«

Polar coordinates:
r = 28.8444 (1

28.8444

# = 98.2182°

a

Alternate form:

|
[

-\;'2[-399-=~.,f 13855]

Minimal polynomial:
x* +1596 x* + 692224

From which:
((-sqr(17)+sqr-(17-13*64)))*2

Input:
[—-u'? v —(17-13264) ']2

Result:
(V15 -y17)

Decimal approximation:
596.5854719861155212990779794796614192785758277489773582149. ..

596.5854719...

Alternate forms:
2 [415 _+ 13855 ]

—_—

832 - 24/ 13855

(V17 - -qﬁf

Minimal polynomial:
x* — 1664 x + 636 804
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(1+1/((-sqr(17)+sqr-(17-13%64)))"2)

Input:
1+

1

[_vﬁ +y —(17-13 464 ]2

Result:

1
ly ———
(V815 —-V17 )

Decimal approximation:
1.001676205752498232546750526096758717879789423703762888803...

1.0016762057... result very near to the following to the following Rogers-
Ramanujan continued fraction:

2r

e 5 e—27[
\/—T =1+ ix ~1.0018674362
5 — c
P =9 =
1+1+ oo
1+..

Alternate forms:
318818 +v 13855

318402
V13855 150400
318402 « 159201

1

832-2+ 13855

1+

Minimal polynomial:
636804 x° - 1275272 x + 638460

[1%1/(1+1/((-sqr(17)+sqr-(17-13%64)))2)]*1 /2

Input:

1

l 1+ 1 =
‘\- [+V17 4+ -17-13064) |

1
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Result:
1

e
\I ﬂw'ﬁ 17 '|"

Decimal approximation:
0.999162949278809895840493185366552794874156055136422553192...

0.99916294927... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =1- e_z”‘/g =~ 0.9991104684
-p+1 1+—e‘3”ﬁ
1+ 5 -1 I+ ——
e—47r«/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:

.'
\( 141882(318818 -V 13855 |

212823
1

1
l T ——)
B32-2+/ 12855

| P—
1 I| 2(318818 - V13855 |
3\ 70941

Minimal polynomial:
638460 x* — 1275272 x° + 636804
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[(1+1/((-sqr(17)+sqr-(17-13%64)))"2)]*1/4096

Input:

1

4006 l+ e r V2
\ [_v1?+-~.,f-[1?-13 64

Exact result:
|

1
4.;.;.5||l+ ———
\ (V815 -V17)

Decimal approximation:
1.000000408887409650159020727801964351565272441982068263068. .

1.0000004088874009... result very near to the following Rogers-Ramanujan
continued fraction:

2

e_ﬁ e—27r\/§
=1+ ~1.0000007913
e—4ﬂx/§
s B 1+ e—67rx/§
1+5\/ (p-1°4/5° -1 1+
e—szz\/g
1+
1+...

Alternate forms:
|
1

4|:u.:~r_=.|| 1+
‘q 832 -2+13855

4094 N
v 833 -2+/13855

N VLS V17

2sqrt((((log base 1.0000004088874096 [(1+1/((-sqr(17)+sqr-(17-13*%64)))"2)]))))-
Pi+1/golden ratio

Input interpretation:

1 |
2 | log1 pooooo4osssracos| 1 + — | T
\ [—‘-.“ 17 -+~ (1713 54}] g
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.47644134. ..

125.47644134... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternative representation:

1 1
2 | log1 nooooo4osss4oeeonon [ 1 + T g -+ ; -
\ [_w.f 17 +y -(17-13 - 64
103’[1 + ,_—1,_-,]
1 [-¥'17+v815 |7

T+ — +2
(1] \1 log(1.00000040888740960000)

Series representations:

1 1

— T+ — =

2 | log1 pooooo4osseracosoono| 1 + . -
\ (-V17 +\ —(17-13 - 64)

k

¢—1]“‘[—_ ! .
(V17 ve15 [

1 E:EJ=1 I
——m+24-
¢ “i log(1.00000040888740960000)

1 1
— T+ — =

&

2 | log1 nooono4osss7aoeeonno |1 + - -
\ (-V17 sy —(17-13 64) |

s {l 1+1 [1 l ]
- T+ —1 + 1081 nooooo4osse 740080000 | L+
p \ (V17 -V815 |

1 -k
+[v’ﬁ-~*815}2]]

o 1
2‘[ = ][— 1 +log1 nooooo4asss74ncsancn | 1
k=0
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1 1
2 | log1 nooooosnsssTacesonnn |1 + e

\ [_fﬁﬂf-[l?-la 64) ]2 ¢

|
1 1
S _r+2 |' [-l.mmmmmmm log[l + ]
¢ (V17 -v815 )

\

[—2.44566 152188929 10° + Z4.DEEE?4D96DDDD % 1077% Gy
k=0

2sqrt((((log base 1.0000004088874096 [(1+1/((-sqr(17)+sqr-(17-
13*64)))*2)]))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1 1
2 | log1 ooooonansssranos| 1 + +11+ -

\ [_x.fﬁﬂf-[l?-la 64) ']2

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.61803400...

139.618034... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

1
1081 poooon40sss7a0o6000n| 1 + +11 +

\ [_vﬁﬂf—[l?-lz 64) |

loell + —L
) g[ VT F]
11+ -+2 '

b \1 log(1.00000040888740960000)

2

| =
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Series representations:

1 1
2 | log1 nooooo4osssraoeeooon | 1 + T =1t 11+- =
\ [_v 17 +4 -(17-13 - 64
k
-1
o= (V17 VE1s 1
1 Yo k
11+ —-+24)-
b 1‘1 log(1.00000040888740960000)
1 1
2 | log1 nooooo4osssraoeeooon | 1 + +11+ ; =

(V17 sy —(17-13  64) ]2

\

[
1 1
114 4o ’ =7 lﬂgl.nnunnumssswngmnnu[l 2 ]
¢\ (V17 -V815 )

o 1 ik
i 1

2 1I-1+ lﬂgl.nnunnuqusssmnw&:unnu[l + ]]
24[ ][ (V17 - V815

k=o' k

1 1

2 +11+- =
[-v’ﬁﬂf-[l?- 13 54}]

log1 oooooo40sss 7a0eeoono | 1 +

‘\i.

1
11 =743 [ 1.00000000000000 log[l + J
¢ (V17 - V815

|

2.44566152188929 x 10° + )_‘4 0888740960000% 107" Gik)
k=0

L 5 ] I
i‘::|‘-.— -_i||'rl_ - : 3 ‘

27*sqrt((((log base 1.0000004088874096 [(1+1/((-sqr(17)+sqr-(17-13%64)))"2)]))))

Input interpretation:

1
[_vﬁ ey T T T

1081 noooon4osssraces| 1 +

logpixiis the base-b logarithm
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Result:
1728.0000001...

1728.0000001...

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 representation:

1
27 | log1 pooooo4osss740e60000 | 1 + PRI =il
\ (-V17 +y -a7-13. 64)
ol lp e o
g[ ’ |:_~.-"F+u'ﬁ'|2]
27 4] :
\! log(1.00000040888740960000)
Series representations:
1
27 | log1 pooooo4osss740e60000 | 1 + PRI =il
\ (-V17 +y -a7-13. 64)
(-1 _;_7
- [[v17 815
Ek;]_ I
71| -
\! log(1.00000040888740960000)
1
27 | log1 pooooo4osss740e60000 | 1 + PRI =il
\ (-V17 +¥ -17-13  64)|

I
1
27 [-1+ lﬂgl.DDDDDD{ISSS'}‘dUQEDDDD[l + ]
\ (V17 -V815 )

>

|
k=01

1 &k
1+ —— H
(V17 -vV815

1
[ ; ] [— 1 + log1 gooooo40sssTa0es0000
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1

27 lﬂgl.uunnuumsssmﬂwmnnu[l +

\

(V17 + —(17-13  64) ]2

|
1
27 | [-l.mmmmmmm 10g[l+ —— ]
\ (V17 -vV815 )

fi)
[-2.44555 152188929 10° + L 4.0888740960000% 10" Gik)
k=0

27*sqrt((((log base 1.0000004088874096 [(1+1/((-sqr(17)+sqr-(17-13*%64)))*2)])))) +
55

where 55 i1s a Fibonacci number

Input interpretation:

1
27 | log1 pooooo40szs 74006 1 + +55

\ [_vﬁﬂf-[l?-la 64) ']2

logpixiis the base-b logarithm

Result:
1783.0000001...

1783.0000001... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

Alternative representation:

1
1+

27 | log1 pooooo4088e 740060000 +30 =

\

(-v17 +y —(17-13 « 64) ]2

lowl g oo
“g[ ! .:_u-Fwﬁ]E]

55+ 274
i \i logi1.00000040888740960000)
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Series representations:

1
27 | log1 pooooo4asss7acesooon| 1 + +55 =

(V17 £y —(17-13 - 64 ]2

|
]

[l
Ek:]_ I

E logi1.00000040888740960000)

55+27

1
27 | log1 pooooo4asss7acesooon| 1 + +55 =

(-v17 +V -(17-13 - 64) ]2

f
1
55+27 ’ -1+ lﬂgl.unnnunmssw«mgmnnn[l + ]
\ (V17 - V815 )

1 &
1+
(V17 - V815 }2]]

o 1
2‘[ 2 ][— 1 +log1 nooooo4nsss7anesaono
k=o' k

1
27 | log1 ponooo4osss7acesooon| 1 + £ +55 =

\ [-v’ﬁﬂf-[l?-la 54}]

1
55 + 27 [- 1.00000000000000 lag[l +— ]
(V17 -vV815 )

fia)
[—2.44566 152188929 % 10° + Z4.DEEE?4D96DDDD % 1077% Gy
k=0

1y k . = ] 141 7
tor |0 0 and " ik \.
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Now, we have that:

=4+mk—08
l l ‘l‘CDﬁl—_lT
] oy (L L t _-! H - -2
vee = 0, e i~ log T o3t | (4.152)
' B =

For:

vy=08, 1/y=125,k=3,0=n

1/(4%0.8) In ((((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-cos((Pi/2+3Pi-Pi)/(1.25-2))))))

Input:
m
1+ cas[ﬂ]
1 1 1.25-2
40,8 o 1 [L,:-G:r—'r]
B T
log(x) is the natural logarithm
Result:
-0.343316...
-0.343316...

Alternative representations:

%+3:r—:r
1+cos 1252
lo . ke 1+cc\5hl:£
E I 15 2(-0.75)/
| T 1-cosh| — 41|
h 2 {-0.75)*
4. 0.8 3.2
LT I S
l4cos W
b S
1'33,' Tiamom lag [HCDS’: 2-:—0.?53]]
1-cos| 2—— e [__5Sm
| 1.25-2 L<od o omm)
4. 0.8 3.2
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T 3m—m

1+cos T
1Gg — lmnsﬂi]
1-cos[g$] lng[mlngﬂ[wﬂﬂ—ﬁm]
e — 2{-0.75)'

4. 0.8 - 3.7

Series representations:

Tyam—n
: l4cos| Toe 2
oF T
L
S (- el k {_cos(-3.33333m) |k
1.25-2 © (=2) {1-.:-:-9: 3.33333 1)
=-0.3125 )’ ' '
4. 0.8 k
k=1
Li3n—n
i T
log =
F e ADTOSE 2k
w (-1 2 {2
1":‘:'5[ 1.25-2 ] 1+ %0 2k
=0.3125log :
4 0.8 l_zw (-1 2A0TIEK (gl K
k=0 2k}
Li3n—n
| i T
og -
=43 m-n 142k 2k
oo (=1 3.83333142 & ()
1":‘:'5[ 1.25-2 ] 1+m 5y (142 k)
= 0.3125 log|- .
4. 0.8 _1+sz -1/ 3.833331 42k 52k
k=0 {1+2k)!

Integral representations:

Tyan-n
Lokt TR
1Dg Tianon
1":‘:'5[ 1.25-2 ] . Licosl-3,33333 1)
s D'BIESJ 1—0:9{—3.33333,1;:_dt
4 08 ; ;
I 3m—n
Lt [T
1Dg Liangon
l—cns[ 1252 ] D_ﬁ
~0.3125log|-1 - ——
gt x ['sin(-3.33333 x t) dt
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L P

it [T
log F
~43m-m : :
1-cos e ] 1- JE_E'EEEEBHSIII[HJI'
= 0.3125 log =
4.08 1+ [£3333383  sin(t) dt
]
I 3men
it TR
1 PR, ke 75 P 5
s EREES . 2.77778 72 ) /545
Lo 1':5_2] 2!}T+Vf; tedy £ s
= =1 a4y Vg
= 0.3125 log for 0
4. 0.8 . ~2.77778 1% )/s4s
Sl e RO IR
—i co+y W5
Multiple-argument formulas:
Ti3non
it [T
1Ug T 3m-n
e T ] 1
=0.3125 lng[—l + =
4. 0.8 sin®(-1.66667 m)
T iam-m
i R
1'33,' T 3m-nm
1
| 1252 ] cos?(~1.66667 )
=0.3125 log| -
4.0.8 -1+ cos?(-1.66667 )
T am—m
Theos 9085
lﬂg Tam—n
et 1.25-2] 1
=0.3125 (lug( J +log(l + cos(-3.33333 :ﬂ}]
4. 0.8 1 -cos(-3.33333m
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From which:

sqrt(((-(1/(4*0.8) In ((((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-cos((Pi/2+3Pi-Pi)/(1.25-
2))))))

Input:
| [’;+3 :r—'r]
1 +cos| &——
1 1.25-2
- log =
4.0.8 ’;+3 T
1- cas[*—]
1.25-2
log(x) is the natural logarithm
Result:

0.585032026952601626228196884045220556485133085171369120457 ...

0.58593202695.... result near to the following Ramanujan continued fraction:

T tdt

1
4 = =~ (0.5683000031
‘([e‘/g’ cosht |, 1’
12
1+ >
2
1+ 5
2
1+
32
1+ >
3
1+
1+..

All 2nd roots of 0.343316:

0.5850932 £ w 0.58593 (real, principal root)

0.585932 PLLEN —-0.58593 (real root)

Alternative representations:

A, [
l+cos *—1_25_2 =
) l+cosh| — L0 _
log e Io ':21-0.?5_1]
1—«:1:\5':l £ [_5im )
1.25-2 l-cosh| =~
| 2{-0.75)'
“i 4.0.8 \\ 3.2
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log

Er
lﬂus{zq-o.?sm]]

Em
1_':05{2{—0.?5:']

log 1
log(a) lagﬂ[l

5m
+HZO
5{2-:—0.?53

bm
(]
5{21—0.?53

i 4.08 R 3.2

Series representations:

Ty3m-n
1”‘:'5[ 1.25-2 ]
hjg L
1 e l4cos(-3.33333 1)
{05[1.25—2] o (-1 { 1-0.3125 lug{l-c.:.s; 33333311:1” { ]
\ 4 0.8 - k1
k=0
I 3m-m
B
1”05[ 1.25-2 ]
1Gg T 3m—nm
Yarrin e I i l4cos(-3.33333 M)
[1_25_2 ] ) arg{ x-0.3125 log T 3333“]]} V"_
N7 4 08 B 2n
k 1+cos(-3.33333 1)
w (1) x { X - GSlESlUg{l_.:-:.sc 333333;”” { } for (x ¢ R and x < 0
Z % or (X R and x }
k=0
i 3m-m
1 14{05[2—1-25_2 ]
oF T
—+3 - .
1":”5[ 1252 )) [i]uz Img{—U.EIES]Dﬂ.% =g )iz m)|
\ 4 0.8 “ g
14oos(-3.33333 1)
zl 2(14]arg]-0. alzslug{lm . gg::gﬁ)'l ~ag )iz )
i
& 1 14+0os(-3.33333 M)
i (-1 {_z} { 0.3125 105{1-.:-:.3 3.33333 M)
i
k=0 ki

69

[y

n!is the factorial function

is the Pochhammer symbol (rising factorial)



argiz) is the complex argument

K

Integral representations:

LS
lieos| 905 ]
1Dg T iam—m
Leenlm ] Léeos(-3.33333 1) ¢
‘1 s — _0_3125\[1—0\:\5:—3.3333317:_ dt
4 0.8 1 t
Ti3nn
eos| T 2 ]
1Gg T 3m—nm
i FETE ] 0.6
\ - = [ -0.3125log|-1 - ——
4.0.8 n ['sin(-3.33333 r t) dt
LS
: lheos| T35 ]
og T
LI R N
1-cos 1-;;_;] 1 _le_g_gggggnsin[t}dt
L — | -0.3125 log| ——
\ 4.0.8 1+ 33333  singt) dt
2
I3
Leost S50 2 ]
1'33,' T 3m-nm
et T ]
: i 4.0.8 N
1Y
2ir+Vr _f-"_“”ﬂ’ —P_{zl???-fn i ds
=1 da+y W 5 e
-0.3125 ].Dg tor ) (]
y +2.77778 72 ) /545
p LW S ey o RIS, AR
i ca+y ,‘,u'?
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x| iz the floor function

s the set of real numbers



Multiple-argument formula:

T3y
14cos *—1_25_2
log T
eEH Tiﬂj —m+arg(-0.3125) + arg[log[—l""‘”"g'ggggg"-"”
- T 1—cos(-2.23333 1)
‘1\ = = EXplir|-
4 0.8 2

|
v -0.3125 ‘Hll log

[ 1 +cos(-3.33333 }T]']
1-cos(-3.33333m)

(((-(1/(4*0.8) In ((((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-cos((Pi/2+3Pi-Pi)/(1.25-
2)N))"1/2048

Input:
| m
1+ cus[ﬂ]
1 1.25-2
- log =
2048 4.0.8 [;+3:r—:r]
1-cos|~——
1.25-2
logix is the natural logarithm
Result:
0.99947811...

0.99947811... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e_Z”ﬁ = (0.9991104684
143 (pS\/5_3—1 e
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢
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1/16*log base 0.99947811(((-(1/(4*0.8) In ((((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-
cos((Pi/2+3Pi-Pi)/(1.25-2)))))))))-Pi+1/golden ratio

Input interpretation:

1 1 1
— lo - lo -T+ -
T W PP [gm_n] 4
—COS
1.25-2
log(x) is the natural logarithm
loggixiis the base=b logarithm
# iz the golden ratio
Result:
125.476...

125.476... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representations:

Ti3mn
l+cos 13532
lo '
4 T i3m=m
1 ; B [ETTE 1
T 10Bn.oosars| — T
16 4 0.8 &
1+|:|:|5h|: = .-5[]; ’151]
log| — ==L
l—cush: 5"1 | 1
T+ — log, Lol il P
- [AR= ==l
16 3.2 i
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T,3 :r—n]

14008 1252
].Ug' Ty3mam
1 B (LT 1
— lo : i i
16 B0 .oo0a7s 208 T+ p

1
— lo
16 Eo.ooog7s

Series representations:

1

— lo -
16 p2lal== =Rl

1

1 « |
bttt i ey ].Dgu_pggq_?g 0.3125 2‘
¢ k=1

16

5;
142en 2 -:-n.T?s:]
loge | oy 2]
2(-0.75)/ 1
s
3.2 I
1+cce.|: 5 -l
1 2 (-0.75)'
’%+3:r—:r oF 1_43:.9: g ]
S ST TR s | 2{-0.75)/
lﬂg J%+3:r—:r i
l-cos 13252 ] 1 1
-T+— =-T+—+
4 0.8 & 16 log(0.999478)
T 3m-n
lieos| T35 ]
lﬂg T igmomy
1":':5_ 1.25-2 1
-0+ — =
4:.0.8 &
—2}*‘[ cos(-3.33333m) (K
1-c-:-sq-3.33333n_J

k
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s =
16 iy == =l

1 EJ-;M=1

T 3w
1+cos

1.25-2
log

T 3w

1-cos 1252

o)

4 0.8

—-T+— =

(-1 (-1-0.3125 log( L1cusi=3.23333 m) yjk

1-oom(—2.33333 1)

k

.

¢

16 log(0.999478)

Integral representations:

1

— lo .
16 o ooodTs

1

1

M .
16 B0 000478

1 1
; — X+ E ].Ugn_gggq_'_?g [—G.B].ES ].Dg[— 1 =

o
—4+3 m=m
1+cos -
1 1.25-2
(]
A T43m—n
e ETTRT
4 0.8

1
- — lo -0.3125
% m+t 16 30.9-994?8[

s
—+3 m=m
14cos R
1 1.25-2
0
g T3
e EWTR
4. 0.8

—-T+— =

Ll4oos(—3 33333 1)

1

1-oos(-3.33333m) 2 gy
t

T+ - =

0.6
n | 'sin(-3.33333 r t) dt
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LOE

14008 -zl.ﬁ]
log n'
43 m-m
1 1-cos 1252 ] 1
— lo - S
16 B0 oogTs 4 08 ff+¢

1

16 4
Multiple-argument formulas:
Ti3n-n
e TR ]
lag T i3
1 g T T ] T 9
— lo - g B
16 Bo.o9o47s 4 08 T+ P T+

s =
6 o ooog7s

-16 + 16 oI — ].ﬂgu_gpg,q_?g [—D.B 125 ].Clg[

2

1- [z 233333 Tainr) dy ]]

2
14 (7333333 7

sinii ) dt

1+cos
log

1-cos

16 ¢

T 3w

1.25-2

o

T 3m-m

1.25-2

;] :

-16 +16 o — 4 ].ﬂgu_gggq_?g -0.3125 ].Dg

4 0.8

—-T+— =

Fimm J

~(2.77778 12 ) s+

— ds
Vs

Dimm J_J.N_'_}_

~(2.77778 12 ) s+

— ds
Vs

1

E 1020.99‘9-4'?8 (— 0.3125 [].Ug[

1-cos(-3.33333m
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for

J +logil + cos{-3.33333 n}}]}



L I

1+cos *—1.25_2
1Ug ; Tiam—m)
—cos
ilﬂguwmm— S —F+E=E—F+—lﬂgﬂm78[
16 Sk 4 0.8 & b 3] s
T+ ﬂrg[m} + ﬂrg[l + CUS[—3.33333 i) ]
—D.EIES[EUT - - .2}1' -

log(1 -3.33333
Dg[l—cus[—3.33333m]+ - ’T”“

1/16*log base 0.99947811(((-(1/(4*0.8) In ((((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-
cos((Pi/2+3Pi-Pi)/(1.25-2))))))))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

o
l+cas[;+3ﬂ_ﬂ]
1 : 1 i 1.25-2 11 1
Tiataas I PP E : [L,:+3:r—;r] R
B T

logix i the natural kogarithm
logyix i the base- b logarithm

4 5 the golden ratio

Result:
139.617...

139.617... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternative representations:

L R
14cos %]
].Dg Ti3mamy
1 1 i EETE - 1
g 0 = .
16 plal== =Rl 4 08 + +¢
i TR
og _
1 l—CDEhI:ﬁ] l
11+ —lo = —— + =
+ 16 B0 ooo47s 392 4
LTS To
l4cos -2—1 ;;_:]
lng T i3m=m
1 ; B [ETTE i 1
il A = .
16 80 .ooo47s 4 08 + +¢
5;
1 L4coe| 5 -:—-:I.T?sm]
08 Wl
i 1 1 O 2 0.75)) 1
o _ e
+ 16 -l = = 32 + &
i LR B
e T
10g LA
1 : Jeny 1.25—2] I 1 1 1
— lo - +- = oy
16 E0.oonaTs 4 08 + P +¢+

77

5m
1+cm: ]
h:ug[ 2({-0.75)

l—O:E.I: 5:r'|

2{-0.75)

log| -

3.2

16 log(0.999478)



Series representations:

T ign-n
14008 1252 ]
1Dg Tyam-m)
1 L-eosl T oe o
-z o = - +11+ - =
16 B0 oo047s A%0.8
[ k | cosi-3.33333m) \*
I
1 1 \?'J" [ [I—CDS:—B 33333,11}
11+ =+ —lo 0.3125 : )
Lk 16 En cooqrs z‘ .
k=1
Tigm-n
| l4coll T ora ]
og| _ :
—43 m-m
1 B ETT TR 1
' ' 1w
16 plal===E A — - +¢
k| 1 4008(-3.33332 1)
1 -15 1_0'3125]05':l—me-f.—z.zgzzam]]k
=1
11+ — - L

16 log(0.999478)

Integral representations:

1

— lo -
16 iy == =l

1 1
11 + ; + — logg oooars

16

Jl-+3:r—JT]

l+cos B

log

1-cos

T 3m-m

1.25-2

4 0.8

+11+- =

1+oos{-3.33333 )
3.33333 7 1

1
[—IZ:|_3125Jl—ccv.=:f.-3.33333m._drt
1 t
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Liapgon
1 1408 1252 ]
0F| —
43 m-m
1 1":‘35[ 1.25-2 ]
e ].D — 11+- =
T 4 0.8 I
11 : 11 r|:331251 1 25
+ -+ — log, -0, ogl-1-——
T x [lsin(-3.33333 r t) dt
T i3m-n
: lieos| T2 ]
Of] T
—43 M-
1 B [T 1
e 10 - 11+- =
16 o ooogTs 4 08 T

14 (73333337

l_J_EEEESBE 'ITEi'I'II:r:ldr
16 +1?5¢+¢10gn_gg;4?g[—ﬂ.3125 lug[ : H

Sinil ) et
2
16 ¢
Ti3m-n
l4cos 1 2532 ]
IDg rr—
— 43 =
1 1'“‘:'5[ 1.25-2 ] 1
S 10 - 11+- =
16 B0 coo47s 4 08 +

1Y,
i F—l:E.????SJT |f5+s

2im4y m Linia ————ds
¥ ¥
16+ 176 ¢ + ¢ o€ coog7s| -0.3125 log P TV
s e, B
,.I—\l 4y ‘\.l'?
for 0
16 ¢
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Multiple-argument formulas:

LOE
14cos 1 252
hjg LA T
1 i [ETTE 1
e = : 11+~ =11+ -
T 4 08 i &
11 (DBIES[I [ log(l 3.33333 ]]
— lo -0, 0 og( COos(—J3. )
16 B0.690478 Bl 1 _cos(-3.33333) 307 &
T i3mr
l4cos *—1.25_2
log ; ’%+3:r—:r'
s 1252 1 L L
— lo - 11+-=11+-+—1o -
16 2y == =Rl 4 08 + +$ +¢+15 En.oonaTs
—iT + ﬂrg[m} + arg[l T CUS[—3-33333 .?TH'
~0.3125|2ix |- e
LT 2}1_ +

lo [ ] log(l + cos(-3.33333m)
Bl1_cos(—3.33333m) " BT k&

27%1/32*log base 0.99947811(((-(1/(4*0.8) In (((1+cos((Pi/2+3Pi-Pi)/(1.25-2)))/(1-
cos((Pi/2+3Pi-Pi)/(1.25-2))))))))

Input interpretation:

1
27— lo - lo
37 iy R===L L ] 408 g [%+3:r—:r]
1 —cos| =——
1.25-2



Result:
1727.99...

1727.99...

This result is very near to the mass of candidate glueball f,(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:

27

— lo
37 o ooog7s

27

— lo
37 o ooog7s

27

— logg cooars |-

32

LONE P
14cos -2—1 ;51_,:]
35-2 e
1ﬂg F lgg[ 1+cu:|5h': '7"'—:3.17"5]]]
1-cos Sim
| 1.25-2 D E log i 1-cosh] R ?51]
4.08 T 3:3
Liangon
14cos 13252 ]
i i B
1'33,' =43 m=n lng IKDS':E-:-D.?SII]
1eos| 50 2 97 ¢ 1-.:-:.9:7:0"?5]]
' =— o - -
4.08 g o 3:3
R T 2 _|:| ;51
l4cos _ﬂ 1—0:!5'
1.25-2 27 log| - W-u ;51
1Gg T3
1-cos 1252
4 0.8 T 3210g(0.999478)
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Series representations:

LG R
14008 %]
1Dg Tiamam)
27 1 1":‘35_ 1.25-2
— 0 — =
37 B0 oo047s 4 .08
i k
—E}k[ cos-3.33333m)
27 LI 1-cos(-3.33333 1)
— lo 0.3125 - '
32 B0.oo0q7s .é{ k
LN R
14cos %]
log T3 .:-13"‘1-1-0.31251.:51%]:[&
- : 1—cn5. 1.25-2 27 Ef:l 1 Lt =
— 1o — = -
gz 50998478 4.0.8 32 log(0.999478)

Integral representations:

Ti3nn

1408 e 3 ]
1Dg T i3
97 l-cos 1252 97 L1 +oos(-3. 33333 M)
i y ' ==l ~G.4125 | St gt
37 Zn oonaTs 4 08 32 El:u..w-.m?s[ ;
Liapgon
14008 1252 ]
1Dg Tiam—m)
2? 1-cos 1952
o - k =
T i 4 0.8
20 1 0.3125 log| -1 25 ]
- 10gp, g — 4. 0l -1— ——
9 o x [lsin(-3.33333 r t) dt
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UL

Heos| 95 ]
hjg Tiam-m)
97 1-cofl 352
— lo - : =
32 2y = e 4.0.8
. 1- J;I-3.33333 T sin(t) dt
i 0.3125lo :
3o 080909478 J 1+ [7333338 Tint) dt
2
T i3m-n
i IERT ]
log T i3m—m
97 i ETTE
— lo - : =
37 iy == =Rl 4 0.8
o ~(2.77778 12 ) s+
27 Qig+Vr [PRNE — — gg
= log -5|-0.3125 log - - o
37 080999478 ~(2.77778 12 ) (s4s

Tia ol LRIV E
—i pa+y

d s

Vs

Multiple-argument formulas:

27

— lo
37 2y == =l

27

— lo
39 Zo.o00d7s

I
—+3 m=1
b D
: e IEETPT ]
o
3 Tia3mom)
e ETE
4 0.8

[—D.S 125 [lng[ +log(l + cos(-3.33333 ;ﬂn}D

1-cos(-3.33333 }ﬂ-]
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J1+3:r—:r]

l4cos 1 25-2
1Dg Ti3pamy
27 T 1= 27
— 1o A —_—
Ry SR 4 0.8 32
1
—T+ ﬂrg[m} + ﬂrg[l + CUS[—3.33333 wh

+

].Ugu_gpp.q_?g [— |:|.3 125 [2 BT
2

logil (—3.33333m
0g[1—c05[—3.33333n}]+ L e g ”

b=
+
=
-
I

=l

S
b

|
41

For

y=08, 1/y=125, k=3, 0=n and C(-1)"'=1
we obtain:

((sin(((Pi/2+3Pi-Pi)/(1.25-2))))"(2-1.25)

Input:

g
2=1.25 E+3’T_}T
gin” Y| ——

1.25 -2

Result:
0.807735...

0.897735...

84
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Or, for C(-1)*"'=0.7
0.7 ((sin(((Pi/2+3Pi-Pi)/(1.25-2)))))N(2-1.25)

Input:

L
0 ?Sinz—l.EE[E ]

1.25 -2

Result:
0.628414...

0.628414...=m/5

Alternative representations:

T 0.75
s -+37-r 1
TR e ¢ — U, 7 | SR
1.25 - 2 cse( =2
24-0.75)
T43n-nm 5
0.7sin® B2 — =07 r:l::s':"?s{I t —’TJ
1.25 -2 2 2{-0.75)

Z+3m-m 5 0.75
(e (o o S, FN lle.'.F"[—lz:Ds[E + —}TD
1.25 -2 2 2(-0.75)

Series representations:

Z4+3n-nx o 75
0.7 51112_1'25[212?] = 1.17725 [} (-1)° Jy,24(-3.33333 m]ﬂ
SR -0

JT 7 o
0.7 51112'1'25 &T —0.7 z (— 11'k P2'68’4?k [-Iﬂzk ]
' gz | 2 k)!

- +3m-r @ k 3
: 2 =1 (—=1.66667 +k)((-3.33333)
0.7sin? B2 —— |- 1.17725[x ) i 2
1.25 - 2 Je1y3
k=0 (e

]D.?S

Jqiz)is the Bessel function of the first kind

n'!is the factorial function

[ein i3 the Pochhammer symbol (rising factoria
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Multiple-argument formulas:

(2 +3n-mx ;
0.7 sin®"123 212? = 1.17725 (cos(- 1.66667 m) sini— 1.66667 )" 7>

(2 4+3n-m ]
0.7 sin* % ELET = 0.7(3sin(-1.11111 7 - 4sin*(-1.11111 1>

+3m-m

u
. 2-1,25| 2
0.7 sin [

- e pFdL (cos(r) sinimp” 7
125 _ 32 ] 433333 m) m

LUpiayis the Chebyshev polynomial of the second kind

From which:
(((0.7 ((sin(((P1/2+3P1-P1)/(1.25-2)))))"(2-1.25))))"1/512

Input:

|| 2-1.25 §+3}T_ﬂ-
512 0.7 sin” 1| £——

1.25 -2

Result:
0.99909308. ..

0.99909308... result very near to the value of the following Rogers-Ramanujan
continued fraction:

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

and to the dilaton value 0.989117352243 = ¢
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1/4 log base 0.99909308(((0.7 ((sin(((Pi/2+3Pi-Pi)/(1.25-2)))))(2-1.25))))-

Pi+1/golden ratio

Input interpretation:
1

o ]'Dgl:l.W'F‘DPBDS[D'? 51112_1.25[ 2!

4 1.25 -2

Result:
125.477...

125.477...

’1+3}T—fr]]

&
logpixiis the base-b logarithm

# iz the golden ratio

result very near to the dilaton mass calculated as a type of Higgs boson:

125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representations:

1.25 -2

1 T43n-nm
Z ].Clgu_gggjpg [D.? 51112-1'25[2—]] — o+

3}T}T

1.25 -2

1
3 logy coopos [D.? sin’ 25[ 2

1
-+ ; ].Ugn_mpg[cl.?[

1

T43n-n
5 logs ooopos [D.? 51112'1'25[—

.
1.25 -2

1 -
g logp eoonea [D_? CDSD__.5[£

|
=l
-

}

S5ax

-+

lug[D.? 51110'?5[#”?51”
4 1og(0.999093)

1
= —m+ — +

1
& i)

B = S

1
e

1
)
2 2(-0.75) (]
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Series representations:

1 v 2=1.323 % TR 1
:]- lﬂgg_ggg]pg[ﬂ.? sin m]] — &+ ; =
w  (~1F(-140.75in0-75(-3.33333 m)¢
1 _— Lk I
¢ 4 log(0.999093)
1 v 2=1.33 g HREE 1
:]- lﬂgg_ggg:,gg [':'.? 5ln [m]] — &+ ; =

- 75
1 1 B o it
~ -+ = logg.ceenos| 117725 [ 3 (-1)° J1,24(-3.33333 )
¢ 4 7

1 T43n-nm 1
= 1930.999093[':'-? 51112_1'25[2—]] —-m+— =
@

4 1.25 -2
1 1 ® 1}"‘ 2.68747 k ( o) 40.75
bt i oo ].Dgu_gupgjgg D.? L i )
¢ 4 - (2 k)

Jqtzis the Bessel function of the first kind

n!is the factorial function

Multiple-argument formulas:

1 2-1.25 E+3}T_}T 1
- lo 0.7sin™ 7| — || - - =
1 El:u.gwnpa[ [ 1.95 — 2 ]] fr+¢

i & (logn cocnes(0.7) + 10gg cooges(sin” 7> (- 3.33333 m)))

1 2-1.23 E+3}T_}T 1
- logg oeogea| 0.7 sin® | S—— || -7+ - =
A *"3[ [ 1.25 -2 ]] g

1 1
gty 1080 cocoes(1-17725 (cos(-1.66667 ) sin(-1.66667 m1” ™|

1 2-1.25 3+3}T_}T 1
-lo 0.7sin* | =— || - T
4 Eup@m.oz[ [ 1.95 _ 7 ]] ff+¢

1 1
R logp cocpe3(0-7 (3 sin(-1.11111 ) - 4 5in®(- 1.11111 m))> ™)
P B
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1/4 log base 0.99909308(((0.7 ((sin(((P1/2+3Pi-P1)/(1.25-2)))))"(2-
1.25))))+11+1/golden ratio

where 11 is a Lucas number

Input interpretation:

1

2-1.25 §+3}T i .
) 0.7sin* " S—— |+ 11+ =
a Dgu_.u@mpzns[ 51n [ ). 05 .0 ]]+ +¢

loggixis the base= b logarithm

# iz the golden ratio

Result:
139.519...

139.619... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representations:

. 075 St ]
1 . +37-r 1 1 105[':'.? §in [2_-:-0.'?5]H
— logg ooogos | 0.7 8in™ T — |+ 11+ - =11+ — +
4 1.25 -2 ) & 4 1og(0.999093)
1 2-1.325 E+3}T_’T 1
- lo 0.7sin” 7| — 11+ - =
P 30.999093[ [ 195 _ 2 + p
0.75
11 . 1 [D ?[—l ] 1
+ — 108n coopez | V- : £
4 3m
Csc[zc-cl.?smJII P
1 2-1.25 §+3}T ¥ 1
- lo 0.7sin" | =—— 11+- =
4 gu.g-.c-m.oz[ [ 195 _ 2 ]] + 5
11 - 1 [D 7 ”-?5[ ]] -
- lo .7 cos -
+ a 8o .eoo0o3 2~ 2(-0.75) T

ogix) is the natural logarithm

cacia) is the tosecant function
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Series representations:

1 2-1.25 ;f g 1
-lo 0.7sin™ | —— 11+- =
P gn.wmpz[ 1.95 _ 2 ]] + 8
v (=1 (-140.75in0-75(-3 33333 m)}
1 E.'l::l I
11+ - -
@ 4 1og(0.999093)

1 2-1.23 %+3}T_}T 1
= logo.coe00s] 0.7 sin? 12 2 — |4 11+
Pl *"3[ [ 1.25 - 2 ]] g

11 © A 75
114 S l0gg cocnoa| 1.17725 | 3" (- 1) J1,24(-3.33333 1)

—

=i
1 2-1.25 E+3}T_}T 1
- lo 0.7sin” | — 11+- =
4 Eu.wm-.:'a[ [ 195 _2 ]]+ 4
1 1 @ (1) 26877k 2k e
11+-+-1o 0.7
+ ¢+ 4 gu.mm[ [E:;. 2k

Jqtzis the Bessel function of the first kind

n!is the factorial function

Multiple-argument formulas:

1 2-1.23 E+3}T_}T 1
= logg eesnos|0.7sin? 1P 2—— |l 4114 = =
rl *"3[ [ 1.25 -2 ]]+ ¢

1 1
11 + 3 g (1020 ooon03(0.7) + logo.ooope(sin” " (-3.33333 m))

1.25 -2 &
1 1
11+ ; + = logg ooonoal1.17725 (cos(- 1.66667 ) sin(-1.66667 ;,-}],'3'.?5}

1 = +3n-n 1
1 lﬂgnlmpg[cl.? Sj.nz_l.zS[z—]] +11+- =

1

2-1.25 §+3}T_}T 1
-lo 0.7sin” | =—— 11+- =
a4 gn.wm.oz[ [ 195 _ 2 ]]+ 4

1 1
1 =5 1080 ooope3(0.7 (3 5in(-1.11111 1) - 4 5in°(-1.11111 1" ™)
3 g
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27%1/8 log base 0.99909308(((0.7 ((sin(((Pi/2+3Pi-Pi)/(1.25-2)))"(2-1.25))))

Input interpretation:

1 2-1.25 E+3ﬂ-_}r
P e il [ e
g ©Bo.o0009308 [ 1.25-2 ]]

loggixiis the base=b logarithm

Result:
1728.01...

1728.01...

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:
LIPS, ;.-]] 27 lng[D.? 5111':"?5[5—’T ”

2 2 (-0.75)
1.25 - 2 8 10g(0.999093)

27
g logs soopos [D.? sin® '#°

T L9 0.75
2?1 D?-2-1.25§+ AL 2?1 0.7 1
— lo .7 8in = (|[=— 1o | —
3 g0 ooonos 1.95 _ 9 3 peyf= == yT=E! i [ 53 }
2(-0.75)

m
27 - +3mr-nm 27 r S
— logseaspaal 0750 T |2 — —N="=1n [D.? casn'?s[— s ]]
g B 93[ 1.95 _ 2 3 B0 o003 2~ 2075

Series representations:
i v (-1F(-140.75in? 75333333 )¢
27 s £+3}T—}T 2?2k=1 z
0.7sin™ | =———

— lo =
g 080990003 1.25 _ 2 8 log(0.999093)
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— 10 8N ; S —— ==
. 1.25_2

27 L '
E1.::gu_k_-,.g,_c,c._c,g 1.17725 | 3" (-1 J1,24(-3.33333 )
=0

8 1.25 -2

97 1 s i (—1yk o2.68747k .2k 75
— lo :
3 Bo.ooono3 . 2 k!

27 z +3n-r
— logg eoonos [D.? sinz'l'zs[z—]] -

Multiple-argument formulas:

2?1 I:I? v A=1.25 ;_+3ﬂ-_ﬂ-
— 10 L8In E S — ==
. e S 1.25 -2

5 (1080.590003(0.7) + logp sespes(sin’ " (~3.33333 m))

2?1 I:l? v 2=1.25 E+3}T_}T
— 10 -l —_— =
g Bo.99s0sd 1.25 - 2

27
i 1085 sosnes(1.17725 (cos(—1.66667 x) sin(—1.66667 m)° ™|

— lo SgENT T —m— || =
8 o ooonos 1.95 _ 2

27
¥ logp oocoe3(0.7 (3 sin(-1.11111 1} -4 sin®*(-1.11111 m))" )

And now:

Vi(pre) = —4(1 — 9) (1 — 279)V(¢ke) (4.156)

5 0 sl N (4.157)
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From (4.156), we obtain:

-4(1-0.8)(1-2*0.8)*0.628414

Input interpretation:
-4(1-0.8)((1-2-0.8)-0.628414)

Result:
0.30163872

0.30163872

From which:
(((-4(1-0.8)(1-2*0.8)*0.628414)))"1/2048

Input interpretation:
4 —4(1-0.8)((1-20.8)-0.628414)

Result:
0.99941405_ .

0.99941495... result very near to the value of the following Rogers-Ramanujan
continued fraction:

5 =1- e =~ (0.9991104684
—p+1 1+—e—3nﬁ
143 (ps‘{/s_3 -1 1+
e—47z\/§
I+
1+...

and to the dilaton value 0.989117352243 = ¢
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1/16 log base 0.99941495(((-4(1-0.8)(1-2*0.8)*0.628414)))-Pi+1/golden ratio

Input interpretation:

1 1
E logn aooq140s5(-4(1 - 0.8)(11 -2 0.8) - 0.628414) — 7 + ;

logpixiis the base-b logarithm

# iz the golden ratio

Result:
125.476...

125.476... result very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternative representation:

* (=4 (1 -0.8)((1 - 2~ 0.8) 0.628414) — 7 + ~ S Ll
— lo - -, - . . e et i
16 CB0sea41s TR g e log(0.999415)

Series representations:

1 1
16 logg cogays(—4 (1 -0.8)((1 -2~ 0.8)0.628414)) - + ; =
o ':—l]k':—l:l.ﬁPSEEIJk
1 Lk=1 B

5 "7 T1610g(0.999415)

1
T logg cooq1s(—4(1-0.8)111 -2 0.8)0.628414y) -7 +

B |~

1 1
T 106.797 log(0.301639) - — log(0.301639) " (-0.00058505)" Gik)
k=0

1/16 log base 0.99941495(((-4(1-0.8)(1-2*0.8)*0.628414)))+11+1/golden ratio
where 11 is a Lucas number

Input interpretation:

1_2 logp cooagaos (=4 (1 — 0.8} (1 - 2+ 0.8) » 0.628414) + 11 + i
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.617...

139.617... result practically equal to the rest mass of Pion meson 139.57 MeV

Alternative representation:

1 1
ey ].Dgu_pgg,q_lg[—'q' [1 = D-E} [[1 = 2 D.E} 0-523414}} + 11 + ; ==

16
1 log(0.301639)
11+ -+
¢ 1610g(0.999415)

logixy is the natural logarithm

Series representations:

1 1
E 105&99‘9415[_4[1 —D-E}[[l —2 D.E}D.528414}}+ 11+ o ——
&

s (=15 (-0.608361
1 X

L, k
¢ 1610g(0.999415)

1
T logg ooog1s(—4(1-0.8)(11 -2 0.8)0.628414y) + 11 +

B |~

1 1 L]
11+ 3 106.797 10g(0.301639) - = 10g(0.301639) " (-0.00058505)" Gik)
k=0

1 j 141 , j
o TRPR | "
I 3nd (r
£ 4 & g 1 |

27* 1/32 log base 0.99941495(((-4(1-0.8)(1-2*0.8)*0.628414)))

Input interpretation:
1
27 T logp cooq140s(—4(1 - 0.8)((1 -2+ 0.8)«0.628414))

loggixiis the base=b logarithm
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Result:
1727.99...

1727.99...

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 representation:

= 1 (-4(1-0.8)((1-2 0.8)0.628414y) b ClNED)
= T e - . = =
32 plal===E Nk R

Series representations:

s (-1 (-0.608361F
i} (—4(1-0.8)((1-2 0.8)0.628414)) 27 Ty k
— 1o o e . o - . = —
T 32 log(0.999415)
27
1 logg sooa1s(—4(1 - 0.8)((1 -2 - 0.8)0.628414)) =

~1441.76 log(0.301639) - 0.84375 log(0.301639) §  (~0.00058505)° Gik)
k=0
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