On several Ramanujan’s equations: further mathematical connections with
various parameters of Particle Physics, principally the Higgs boson mass,
T meson mass 139.57 and Cosmology. X

Michele Nardellil, Antonio Nardelli

Abstract

In this research thesis, we have analyzed further Ramanujan formulas and described
further possible mathematical connections with some parameters of Particle Physics

and Cosmology
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https://myindiafacts.online/30-ramanujan-random-facts-mathematical-genius/

Summary

In this research thesis, we have analyzed the possible and new connections
between different formulas of Ramanujan's mathematics and some formulas
concerning particle physics and cosmology. In the course of the discussion we
describe and highlight the connections between some developments of
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Ramanujan equations and particles type solutions such as the mass of the Higgs
boson, and the masses of other baryons and mesons. Moreover solutions of
Ramanujan equations, connected with the masses of the w mesons (139.57 and
134.9766 MeV) have been described and highlighted. Furthermore, we have
obtained also the values of some black hole entropies and the value of the
Cosmological Constant.

Is our opinion, that the possible connections between the mathematical
developments of some Rogers-Ramanujan continued fractions, the value of the
dilaton and that of '"the dilaton mass calculated as a type of Higgs boson that is
equal about to 125 GeV", the Higgs boson mass itself and the like-particle
solutions (masses), are fundamental.

All the results of the most important connections are highlighted in blue
throughout the drafting of the paper



From:
MANUSCRIPT BOOK 2 OF SRINIVASA RAMANUJAN
Page 304

(sec 40)*1/3 + (sec 80)*1/3

Input:
%‘ sec(40) +€1{ sec(80)

secix) is the secant function

Decimal approximation:

1.61458980270085388116938541736391007294862123000919822080... +
2.79655157166048822158599144501463112640791047258859575026... ¢

Polar coordinates:
r = 3.22918 (radius), @=60° (angle)

3.22918

Alternate forms:
Sl PR
+
{3{ —cos(40) iEJ —cos(80)

U PUESE

3 %{_E—{u‘_eﬂmf} i/;{_e—sm_esm}

1 1
+ +

22/3 \31{ —(1 +cos(B0y) secid40) 223 %‘ —(1 + cos(160)) seci80)
[ V3 V3
i +
22/3 %‘ —(1 + cos(80)) secid40) 223 'Elf —(1 + cos(160)) sec(80)

Alternative representations:



I
1 1
%‘IISEC[‘q-D} +13J'Isec[80} - 3|| + 3/
‘-q cos(40) \q cos(80)

f
3 3 I 1
seci40 sec(B0) = 3} ——— 3
\III g +\Ir } ‘-ql coshi—-40 §) g

1
cosh{ B0

\'} seci40) +\'{ sec(B0) ll : 3/ :
_"1 cosh(40 i) \ cosh(80 )

Series representations:
wg,'rsec[tm} +\3f sec(B0) =

fe) L)
/ 3 (- Bl el A PR B 7, P 5 A i g ekl O (PR
Hk:‘“‘ ‘qk=—m
wg,'rsec[tm} +\3f sec(B0) =
fis
/ Z[ 1§ Pt Gl S B I 3 +3/ L it el P B 0 )
"1] k=—o0 Loicea

%‘rsec[‘m} +\3f seciB0) =

23‘3’{{_ !i [—l}k[1+2k} "

~25600 + (r + 2k m)°

® 1 d+2k
6400 +(r + 2 k m)?

{2~}

k=01

Or, in degree:

Input:
13,{{ seci40) +13f sec(B07)

Exact result:

1,.'3 sec(40%) + 3f csc[%]

Decimal approximation:
2.885338333237742468085406734012766756045984955872395804746...

cacix) is the cosecant function



2.8853383332377.....

Alternate forms:

3 1
4 secid0®) +

{f sin[ﬁ}
[ my 2n
:J csc[ﬁ] + i{ SEC[EJ

3 sin( = | sec(407) +1
=

{f’ sin[ﬁ}

((((1/((((sec 40)*1/3 + (sec 80)*1/3)))))"1/128

Input:
| !

125 .
%l'l seci40) + 13," sec(807)

Exact result:
1

I —

[ qr————— ;
”il *gu" seci40°) + {/ csc[i]
cacix) is the cosecant function

Decimal approximation:
0.991755717617335083291658209017538357942615676386351764406...

0.9917557176173..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™
\/g =1- e_Z”ﬁ ~(0.9991104684
143 (p54\/5_3—1 oS
e—47r«/§
1+
1+...



and to the dilaton value 0.989117352243 = ¢

Alternate forms:
1

[ ;
121?"|I i‘ csc[ﬁ} + {/ SEC[%}

 —

384 sill[lj
18

[ -
[ :
128 3 <ip( ™ .
‘ﬂl \I 5111[18}sec[40 Yy +1

1

[
lz'ilﬂga'lsec[%ci + | root of x° -6x°+8 near x = 1.79243

secix) is the secant function

log base 0.991755717617335 ((((1/((((sec 40)*1/3 + (sec 80)*1/3)))))))-Pi+1/golden
ratio

Input interpretation:
1 1

logs co1755717617335 o o Tl
Y seci40%) ++/ sec(80%) g

loggix)is the base- b logarithm

# iz the golden ratio

Result:
125.4764413352. ..

125.4764413352.... 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

log base 0.991755717617335 ((((1/((((sec 40)*1/3 + (sec 80)*1/3)))))))+11+1/golden
ratio



Input interpretation:

1
logg eo1755717617335 | +11+ -

il'sec[ﬁhﬂl‘:} + El' sec(807) 4

loggixis the base= b logarithm

# iz the golden ratio

Result:
130.6180339887...

139.6180339887..... result practically equal to the rest mass of Pion meson 139.57

Now, we have:
(cos 40)*1/3 + (cos 80)*1/3

Input:
13," cos(40%) + %" cos(80%)

Exact result:

3 | ¢
e} 3 e

Yy cos(40%) + \lf sm{ 18]

Decimal approximation:
1.472893948380981103463237443021149281268157140490912151836...

1.47289394838.....

Alternate forms:

—
[ . fmy | 2

3 sm[—] + 3 cns[—}

sinl1g Vool

1.3,"1::05[4Cl'=}+ root of 8x° —6x° +1 near x = 0.5579

f 1 i e
'\;'3 cos(40%) +i|' 2 i {f_':“ﬂ"ls - f“’ﬂ'ls}l

((1/((((cos 40Y°1/3 + (cos 80)*1/3)))))) 1/64

Input:
[

1

54 af EY,
\ ¥ cos40%) + 4 cos(80%)

Exact result:



1

—

[
ﬁ.fq’ mg,." cos(40°) + {f sin[ﬁ}

Decimal approximation:
0.993967811865354701118461509936814642851120507784445473081...

0.993967811865...... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e
\/g =1- e‘z”‘/g =~ (0.9991104684
1+3eo'i5° -1 I+ ——
e—41h/§
1+
1+...

and to the dilaton value 0.989117352243 = ¢

Alternate forms:
1

‘J \f 5111[ j +Vl'cns[ j

|'
ﬁ{fﬂ.g,"cas[ﬂm':} + rootof Bx®-6x+1 near x =0.5579

| ;
|
; _— o
6{;’ V cos40°) + {/ El il UrVIN Gy

2log base 0.99396781186535 (((1/((((cos 40)*1/3 + (cos 80)*1/3))))))-Pi+1/golden
ratio

Input interpretation:

1 1
2 logg oozos7a1186535 ke ek
1,1' cos(40%) +1.,' cos(80%) ¢




loggixiis the base=b logarithm

# iz the golden ratio

Result:

125.476441335...

125.476441335.... 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

2log base 0.99396781186535 (((1/((((cos 40)*1/3 + (cos 80)*1/3))))))+11+1/golden
ratio

Input interpretation:

1 1
2 logn cososra 1186535 114
'El{ cos(<40%) +'€3{ cos(807%)

loggixis the base- b logarithm

#is the golden ratio

Result:
139.618033989...

139.61803398.... result practically equal to the rest mass of Pion meson 139.57

Page 318-319

For m=5, n= 3, we obtain:

((1/9%(5-3)(5+3%2) 2 /3 — ((1/9%(2%5+3)(5-3)"2))* /3 +
((1/9%(5+2%3)(2*5+3)72))1/3
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Input:

1 2 1 2 1 2
I 5 E-E+312° -3 S 2x5+HE-3 +3 £ (5+243)(255+3)

Result:

JZ 1127 (23 V1T 13%°
5 —Hz Nk
3 i 3 3

Decimal approximation:
7.112719917559886252728237482895165037802526786770790308858...

7.1127199175....

Alternate forms:
(\E 1122 _ 921 {f3g 4 1323 %’E)

1
3
J3?+49

_¥2 1127 4223 13 1T 13%°

92/3

Minimal polynomial:
x° —111x% +4107x° - 33608267

Form=5 and n=3, we obtain
1/3 * ((((4*5+3)"2)™M/3 + ((4*(5-2*3)(4*5+3)))"1/3 - (2*(5-2%3)"2))"1/3))))

Input:

1
: {43 4:5+3% +J465-2-3)4-5+3) -V 2(5-2-37 ]

Result:

11



1
5(—3,5 £y 23 221 +23‘”3)

Decimal approximation:
3.02827902231073061720977558980680967230413925188010251009... +
1.30318274029455165944014790942056110508613534995044753900... ¢

Polar coordinates:

r = 3.29678 (radius), €= 23.284° (angle)
3.29678

Alternate forms:

1

a(23“"* +3-92 -3 2)

1

5{ root of ¥ +92 near x = 2.25718 +3.90955; —14'3 2 +232“'3)
VZ 17— 23213

—? +§ . -23 22;3+T

Minimal polynomial:
19683 x'® — 1299078 x'* + 131799555 x'* - 3549466008 x~ +
120930363 369 x® — 405570761622 x° + 981218819 953

Page 354

Fora=4
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-1/6(1+sqrt(4*4-7)) + 2/3*sqrt(((4*4-sqrt(4*4-7)))) * (((sin((((P1/3+1/3 ((((tan™-
1(2*sqrt(16-7)-1))/((((3sqrt3))))))))))

Input:

. 5 | e tan-l[wlﬁ-? -1]
-—[1”}4 4-?]+—\j4 4_+y4x4_7 sin|=+= —

6 3 . 33

tan I (x)is the inverse tangent function

Exact Result:
Dy tan~1(5)} 2
— 4/ 13 cos I——_ e
3 6  g+3 3

(resultin radians)

Decimal approximation:
1.512675874166590932948230949015017085101369986295658176498. .

(resultin radians)

1.51267587416659....

Alternate forms:

o o tan 1(5
—[1," 13 cus[f— an _[}]—l]
3 6 943

% [m sin[% [9 T+ 'n.,"? tan'l[E}]] - 1}

2 1 ,
-—+—=%13 sin
3 3

ta11'1[51] [ 13 [tan'l[S}]
—— |+« = CO5 —
043 3 043

Addition formula:

1 1] | T . -
E[1+*u'l4 4-?][—1}+5[,j4 4-+4.4-7 sin[;—T+

1 — tan"1(5)} —— . (tan"}(5)
5[—2+ \ 39 cas[ an ]+ﬂ.," 13 sm[ i ]]

943 043

3(3v3)

tan'l[E*q" P 1]“2 )
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Alternative representations:

tan~}{2+ 16-7 -1
:—;[1+1..'4 4—?][—1}+%[\/4 4-+4 4-7 5111[}3—T+ [ ]HE:

3(3v3)

by L1428
_é{l+£]+§cus[——tan 19 9}] 15—\'{;

6 3(3v3)

3(3v3)

tan~}{2+ 16-7 -1
:—;[1+1..'4 4—?][—1}+%[\/4 4-y4.4-7 5111[}3—T+ [ ]HE:

m e i P T
{1+\G]_§c05[5_+ta11 (-1+2 9}] lﬁ—\G

1
6 6 3(3v3)

tan'(2y 16-7 -1
:—;[1+~f4 4-?}[-1}+é[\/4 4-a.4-7 sin[;—T+ | ]ﬂz=

3(3v3)
{l+\'€]+
2 |—exp|-: E+M +expli E+Ml Vi16-vo
2(3v3 | JEREY

3 3

O | =

325

Series representations:

tan~}{2+ 16-7 -1
:—;[1+1..'4 4—?][—1}+%[\/4 4-v4x4-7 5111[}3—T+ [ ]]]Ez

3(3v3)

w (- 15 [i (9r-2V3 1:5111'1[5]-}}:Zk

2 2
-§+§*«'{Eé‘n (2 k)

tan~}{2+ 16-7 -1
:—;[1+1..'4 4—?][—1}+%[\/4 4-y4x4-7 5111[}3—T+ [ ]HE:

3(3v3)

-1 2k
2,2 s RS
—-+-y13 ) :
3 3 (2 k)!
k=0

14



ran-l[z 15-?—1]

s

-7 sin|—+ 2
3 3(3v3)

w (— 1}

*J’_L

_ tan 1,:5:,]1+2k
Q43

+2kp

11 1

5[ [}+
T3
(1

Integral representations:
-1

i 1\/ [, man(2v16-7 -1

6[1+44 4-?}[—11+5 Axd-Ax4-7 51n[§+ 3673 2

2 2413 J-l-ﬂgn -2v2 tan1(5))

I

‘sin(tydt

o

-1 e
:—;[1+d4 4-?}[-1}+é[\/4 4-\4.4-7 sin[;—r+tan iy 1]]]2

3(3vV3)

2413
3 +

£1—$ \E[Qn— 243 ran'l[E}] sin[SL4 t[?rr— 2 Etal‘l_l[S}]Jdi'

=7 ﬁ— =
}[1+1"|'4 4—?][ 1}+—[ 4 44 .4-7 51n—+tEln [2 = 1]]]2
6 3(3V3)

agE Ay
5 4 TR Pl PN R ILLRES
3 3 J d5 fol N
L 3L F e Vi

2
=+
3

15



Continued fraction representations:

ran-l[z 167 - 1]

S adaga=iet 1\/44 4%4-7 sin|>
I5I[+ - ][—]'+3 - - 51113+

3(3v3)
i
2 2 T 5
—§+§ 13 CGSE_ o =
o 252
oV3 (14K 2]
(
2 2 T 5
—-=+ =4 13 cos|= -
3 3 B
9v3 1+—215|:||:|
R
F
400
?+9+...

ran-l[z 167 1]

}[1“}4 4-?][-1“% 4.4-\4. 4_7 5111}3—T+

6 3(3v3)
. 5_ 125
w 25(14-13 i ?
34+ K
2 2 : 2
-—+-y 13 cos| = - = = =
3 3 6 93
125
(3 S -1
o, 100
7,625
2 2 B 1.
-—+ =% 13 cos|- -
3 3 6 9v3

16



é[1+44 4—?L—h+% J4 4_\a.a_7 ﬂn%+

2 2
_—+—
3 3
2 2
S
3

13 cos

{

6

5

9 ¢?;[14-P{

2 as(-1+42kp ]

k=1 1+2k-25[-142K)

tan'%E 16-7 -1]
3(3v3)

5
']
9v3 |1+ 2225
-22+
gy 525
Ly AR
-166+...

é[1+44 4—?%—h+% 4 4-\4 4_7 ﬂn%+

2 2
o fi g B
3

3

2 2
-4 -
3

3

13 cos

13 cos

{

T
6

oy

5

ran-ﬁz 16-7 -1]
3(3v3)

9@[2& K

L)

T+ Ltk
SD¢L£| 2]” 2

k=1{1+%f¢1ﬂ—1f]ﬁ1+2k3

|

5
i
9v3 |26+ - 520
3- 300
130- —3305
334+

17




And:

1/6%(1+sqrt(4*4-7)) + 2/3*sqrt((4*4-sqrt(4*4-7)))) * (((sin((((Pi/3-1/3 ((((tan’-
1(2*sqrt(16-7)-1))/((((3sqrt3))))))))))

Input:

. L] — [ tan'l[walﬁ—? -1]

= [l+*~.,"4 4-7 )+ \/4 4-y4.4_7 sin|= - =

6 3 3 3 343

tan : (x) is the inverse tangent function

Exact Result:

P tan~1(5)

— 4+ —+413 cos = 111_

3 3 B 0+ 3

(resultin radians)

Decimal approximation:
2.634508137340150021728933625300885718686013818693674457977 ...

[resultin radians)
2.63450813734....

Alternate forms:

2 = tan~1(5
= [l+w,"13 cas[f+ n ._[}]]
3 6 9v3

2 Y i I
2 (1 +y 13 cus[5—4 [er+ 24/ 3 tan [E}m

2 1 . (tan~}(5) 13 tan~1(5)
— - =413 sin — | +,| — cos —
3 3 9V 3 93

Addition formula:

an~}(2v 16-7 -
}[1+~J4 4-?]+é[\f'r4 4-+4.4_7 sin[g—t 157 l]ﬂzz

6 3(3V3}
1 e 15 o an~!(5
—[2+~J'39 ms[tan | 1]_“. % Sin[mn [ 1]]
3 9vV3 9v3

18



Alternative representations:

-1 .
:—é[1+#4 4-?]+%[\/4 4-+\4 4_7 sin[%-mn 1157 1]]]2:

3(3V'3)

O | =

[1+£]+§CDS[I+ta11'1[_1+2‘u"3]]\f15_£

6 3(3vV3)

=1 6— i
é[l+'\;‘l4 4-?]+%[\/4 4.4 4_7 sin[%—mn 157 1lﬂ2:

3(3V3)
72 (5x tan}(-1+2V9)
[1+\G]——cas[—— = ] 15—"«"5
3 6 3(3vV3)
: . i tan‘l[E 15—?—1]
—[1+ 4 4-?]+— \/4 4_+4.4_7 sin|= -
6 3 3 3(3V3)

[1+£]+
I e i

3 3(2v3) 3 3(3v3)

O | =

1
6

3250

Series representations:

-1 o, I
é[l+ﬂ|‘l4 4-?]+%[\/4 4-\4 4_7 sin[g—mn 1157 1]“2=

3(3V'3)

w (-1 (- (97 +2 ﬁtan‘l[S}}}zk

2 2
e 13 3 =
k=0 bkl
: : i tan'l[E 15—?—1]
—[1+ 4 4-?]+— 4.4-+4.4-7 sin|= - =
6 3 3 3(3V3)

n [—l}k [i - ta_n_l-:Sfl

E+Emz o3
k=0

3 3 (2 k)!

]Zk

19



3 3(3vV3)

=1 G o
o) e oy T,

s [— 1} [ I m—n_.l_l:ﬂ]

2‘1;—2‘

Integral representations:

=1 G o
I NP LA ALER §

3 3(3vV3)

2 2+ 13 "1-{9:r+2 V3 tan~1(5))
o JS“ sin(tydt
3 3 )
2
: . tan‘l[Ew." 15—?—1]
—[1+ 4 4-?]+— 4 4-v4 4-7 sin|= - 2=
3 3 3(3v3)

§+ 2413 +L1—8—11 m[9n+2\'qtan'l[5}] sin[S%Lt[9n+2\'qta11'1[5}”d’t

3 tan‘l[E 15—?—1]
E[l ryfaxa_ ?] 3[ Axa_+faxa_7 sm[—— T ]]2:

—U] fias)

En
13 i w4y £ ov3 /!
———1 j ds ftol u
=i a4y

20



Continued fraction representations:

éﬁ+d4 4-?%%

6

2 2
S
3

3

2 2
g —
3

3

2 2
ZN )
3

2 2
g —
3 3

13 cos

13 cos

13 cos

13 cos

ol

oy

lﬁ+ﬁ4 4-?%%

I

ol

oy

. iy
J4 4-y4.4-7 mng—

25
100
3+ 225
400
?+'§'+...

9v3

J4 4-va.4-7 ﬂng—

123

E ESl:1-H—l]1""":-h'cc'|2
: !
* 342k

k=1
943

21

tmf%E 15—?-1]
3(3V'3)

tmf%Z 15—?-1]
3(3V3)




tmf%E 15—?—1]
3(3vV3)

é[1+#4 4-?]+% J4 4-+\4 4_7 ﬂn%—

2 2 T 5
—+§ 13 cos| - + =

3 gﬁ[l.fﬁ 25(-142kp ]

k=1 1+2k-25(-1+2K])

|

2 2 T 5

— 4+ —% 13 cos|- +

3 3 6

9 V3 [1+ 25225
-22+
B
_118+ 1225
-166+...

tmf%E 15—?—1]

é[1+d4 4-?]+é 4.4_v4.4_7 ﬂng—

3(3V3)
2 2 i T 5
b Ccos| - + =
3 3 6 o so(1-2| 2E])| ¥
V3 |26+ K t
4 +k=1 |:1+%5{1-|-:-1;|k:|:||:1+2k:|
[
2 2 T 5
— 4+ =413 cos|- +
3 3 6 (
9v3 |26 + - EED
3- 300
130-——"300
234+

22



From which, we obtain:

((1/6%(1+sqrt(4*4-7)) + 2/3*sqrt(((4*4-sqrt(4*4-7)))) * (((sin((Pi/3-1/3 ((((tan*-
1(2*sqrt(16-7)-1))/((((3sqrt3)))N)NHN)N)))))"1/2

Input:

\;é[nw,fzt 4-?]+§,j4 4-44.4-7 sin

1
_q tn [2415-?-1]
3 3 3v3

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

Exact Result:

f
e r  tan 45)
‘ql 3 3

(resultin radians)

6 943

Decimal approximation:
1.623116797196107517914644397188825082902834043887347364917..

(resultin radians)
1.6231167971...

Alternate forms:

\f' g [l+\'ﬁcus[5i4 [9}r+2 3 tan_l[S}]D

[ [1}1’ 1ag[1—5n—1c:g[1+5n] [10g[1—5:}—10g[1+5n Ur]]]
BXp| — - — + 2Xp — - —
6 183 183 6

i1 PO _ (tan~Y(5)
\1[5 [2+[[—l}2'3-.1,l'13 —i‘l—_lujﬁ]sm[ N ]+

9

— PP 29
[*ﬁu'l -1 m ol 19 ] CDS[IZHV%S]I]]]

logixy is the natural logarithm

23



All 2nd roots of 2/3 + 2/3 sqrt(13) cos(n/6 + (tan”(-1)(5))/(9 sqrt(3))):

2 2 tan~(5)
&° || — 4+ =413 l::l::ls[i + an ] =1.6231 (real. principal root)
T 6" o3

=

I
2 tan~ 15
—+ -4/ 13 cns[i + an | }] =—1.6231 (real root)
VERE 6" 9v3

Addition formulas:

é[l+*\.‘l4 4-?]+é

. " =
\(Iﬂr 4-+a.a_7 sin[;—r-tan [2 o 1]”2 2

\ 3(3v3)
1 -1
I{E+E 13 [}\Ecas[mn iE}]_ESin[ran [5}]]
y3 3 2 93 2 93
: i s ran-l[z 15-?-1]
\IE[I+*\|'I4 4-?]+5 \14 a-yaxa-7 5111[5— el o

1

| 3

|2+‘-"39 -:Ds[\;—"l Vi3 sml\J‘l
\ oy3 | oy3 |

Alternative representations:

tan~ —?—1]
\14 4 - 4 4 -7 sin 2
3[3F

A v
[1+\(l_]+§c05[g+ran e 9] 16 - 9

3(3V3)

it

o =

|
\

é[l+1|'l4 4-?]+é

3 3(3v3)

\fﬂr 4- V{m sin[I - tan_l[z 7 1]”2
\

[1+\"_] _CDS[EII' il [l+2r}]\llﬁ—£

6 3(3V3)

O =

|
\

24



tan "2V 16 -7 ~1)

[1+m]+%[\/4 4-ya. 4_7 sin[g— - ]]2 =

3(3vV3)

—
o=

[1+ﬁ]+

O | =

S e e

2 3(3v3) 3 3(3v3)

325

Series representations:

J;[M/m Js wm[

tan”(24/16 -7 —1]]]

3(3v3)

N[l}

_+_,j_2‘

3

[T tsm_ln:S;l]Zk
& 943
2 k)

\J5[1+ — ? tan‘l[E\flﬁ—?—llﬂz

3(3v3)

\/4 4-+axa-7 sm[——

tan—L (5 ]1+2 k

2 2 o [1}[_§ ov3
3 3 'J_Z‘ (1

+2ky

\

6

J

3(3v3)

J1[1+ — ? tan'l[Ew)' 15—?—1]]]2

L2 N P oreer 8 [

= -25
#leeme) e

2

L | Ba
L | Ba

-+

v 13x i Resg—_;
i=0

25



Integral representations:

é[1+1|'|4 4-?]+é

.-
V4 -4-v4 a7 sin[;—T-

+tz|11_1551

2 1 el
- J Y3 ginitydt
3 b

|
\ ;

tan'l[E 167 < 1]

3(3v3)

|

é[l+1|'l4 4-?]+é

.'
\14 4-+a . a_7 sin[;—r—

ran-l[z 167 1]
3(3v3) :

9v3

{2 2 r tan" 5 1. T tan‘l[S}
[+ -4 13 |1--+ J sin|t | = dt
b \ 6 W

é[l+1|'l4 4-?]+é

:
\14 a_\a.a_7 sin[;—T-

.thEITI 5 ] {4 5)

2 13 i cady £ 6 ov3
———rﬂl J ds fol
3 —i o4y

Continued fraction representations:

26

tan'l[E 167 1]
3(3v3) :



;[1“.*4 4-?]+é \/4 4-+a 4-7 sin|Z -

ran-l[z f 16 1]

3 3(3v3)
2z .2 m 5
§+— 13 CDSE+ - ] ™
25k
\1 Qﬁ[l+k1=(1 _1+2k]
2 2 m 5
— 4+ =413 cos|- +
3 3 3 {
gﬁ 1_'_—2]-5&':'
3 —
5y 225
\ ?+4CICI
Q+..
=1
i [, ran [2{15—?—1]
—[1+ 4 4-?]+— 4.4-+4.4-7 sin|= -
3 3 3(3v3)
5_ 125
w 25(14-1) 4k
2 2 T 3+k|_{1 392k
— 4+ —% 13 cos|- + =
3 6 93
\
125
( 5_3+ 225
S5+ lgg
- 5
2 2 - "o, 200
— 4+ —% 13 cos|- +
3 3 6 943
\
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ran-l[z f 16 1]

é[1+ 4 4-?]+é \/4 4-\4.4_7 sin;—r—

3(3v3)
[
2 2 < .
§+ 5 13 cos E + : - _
o 25(-142k)
\ . ‘E[“k‘i et
f
2 2 . 2
—+ =413 rcos|- +
3 i) :
9v3 |1+ 25225
-224
704 625
1225
‘\ 118+ g6

ran-l[z f 16 1]

é[l+1|'l4 4-?]+é \/4 4-\4.4_7 sin;—r—

28

3(3v3)
i
2 2 m 5
§+ 5 13 cos E + { I“’kj][lﬂ]
@ 5nf1-2
NEY 2 2
1‘1 Iv3 [25+kl={1 {1+E‘_f{1+<—1]k]:|111+2k:|]
2 2 m 5
—+ - 13 cos|- +
3 6 /
9vV3 |26+- 2
I
T
\ 234+,




From the sum of all four results, adding w and subtracting the value of the golden
ratio, we obtain:

((((37 + 49 286"(1/3)™(1/3)))) + (((1/3 * ((((4*5+3)"2))"1/3 + ((4*(5-
2*3)(4*5+3)N /3 - ((2%(5-2*%3)"2))"1/3)))) + 2.63450813734 + 1.51267587416659
+Pi-golden ratio

Input interpretation:

—

|
1 po—————
{Ia?wgfﬁzs +5(5‘h4 5437 +J4(5-2x3)4x5+3) - V25 -2 312}+
2.63450813734 + 1.51267587416659 + 1 — ¢

# iz the golden ratio

Result:

15.81174161622... +
1.303182740295... i

Polar coordinates:

r = 15.86535402040 (radiu 8 =4.711502032784° (angle

)

15.86535402040 result very near to the value of black hole entropy 15.8174

Alternative representations:

—_—

:
— l r
{fsn@ffzaﬁ +§[“4'|3 4 5+3°% +Y45-2.3)@ 5+3) -V 2(5-2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ = 4.147184011506590 +

1 =t o
N+ECDS[215C}+§[M‘3 -9 —%’?+$232J+i‘3?+49ﬂ3 286

:
— 1 : —_—
{f3?+49$235 +5[«? 4 5+3°% +945-2 34 5+3) -¥2(5-2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ =

1 2 " —
4.14?184011506590+n—2cas[g]+ . [x.fg 92 —J2 4+ 237 ]+{I 37 + 49+ 286

:
| EE l T - <
{(3%493!235 +5[*f3 4.5+3° +345-2.3)4.-5+3) -¥2(5-2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ = 4.147184011506590 +

1
lEDC+2ccs[215c}+§[ﬂ3 -92 - 2 +*u'|23 J \j3?+49"u'28
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Series representations:

1
{/3?+493 286 +5(3".I[4 543)° +'§J{4[5—2 34 5+3}_3\,|'2[5_2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 - ¢ =
(14.2881820951377207 + 1.3031827402945516594491479094206 ) -

L
4
L kL 1+2k

|
{/3%493 286 +5[~4’3 (4 5+3P +445-2 34 5+3) -V2(5-2 3}2J+

2.634508137340000 + 1.512675874 166590000 +m - =
(12.28B8182051377207 + 1.3031827402945516594401470004206 i) -
LI
2
EE
k=1
k

1
{/3?+493 286 +§[3".I[4 543 +13J{4[5—2 34 5+3]._3\,|'2[5_2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ =
(14.288182951377207 + 1.3031827402945516594491479094206 i) -
“ 2% (_6+50k)
YA
k=0
k

Integral representations:

1
{/3?+493 286 +§ (g'ﬁl 4 5+3)° +13J{4[5—E 4 5+3) - 3‘5!'2[5—2 3y J+
2.634508137340000 + 1.512675874 166590000 +m - ¢ =
(14.2BR182051377207 + 1.3031827402045516594401470004206 1) —

aa 1
¢+EJ dt
0 1+t°

1
{/3?+493 286 +5(3"|I[4 5+ 37 +13J{4[5—E 34 5+3}—3\,|'2[5—2 3}2}+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ =
(14.288182051377207 + 1.3031827402945516594491479094206 ) -

"1
¢+4J V1-t? at
i
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.-
| 1 | f |
{ 37+49 286 +5[*3u4 5+3°% +3465-2.3)4 .5+3) -V25-2 3}2J+

2.634508137340000 + 1.512675874166590000 + 7 — ¢ =
(14.288182951377207 + 1.3031827402945516594491479094206 1) -

oo SIN(E)
&+ 2 [ dt
] t

Multiplying the results, we obtain:

IB(((CCC(C((37 + 49 2867(1/3))~(1/3)))) * (((1/3 * (((4*5+3)"2)"1/3 * ((4*(5-
2%3)(4%5+3)) /3 - ((2*(5-2%3)"2))*1/3)))) * 2.63450813734 * 1.51267587416659

)))))-76

Where 18 and 76 are Lucas numbers

Input interpretation:

| 1 ga————— o P
13[@ 37 +49 4 286 [5[3[4 5+32 Y465-243)@x5+3) -V 2(5-2x37 ]]

2.63450813734 l.5125?58?415559] - 76

Result:

2814.40322788... +
5377.46403019...

Polar coordinates:
r = 6069.43036249 (radius), &= 62.3737901501° (an:

6069.43036249 result very near to the rest mass of bottom Omega baryon 6071

And:

golden ratio®3+3((((((((37 + 49 286~ (1/3))(1/3)))) * (((1/3 * (((4*5+3Y"2))*1/3 *
((4%(5-2%3)(4*5+3))) 173 - ((2%(5-2%3)"2))*1/3)))) * 2.63450813734 *
1.51267587416659 ))))))

Input interpretation:
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' 1
¢3+3[{/3?+493 286 [5 [vg 4:5+32 J45-2.3)4-5+3) - 2(5-237 ]]

2.63450813734 - 1.5 125?58?415559]

Result:

485.969939290... +
896.244005032...

Polar coordinates:
r = 1019.519542946 (radius

)

#=61.5321445626° (an

# iz the golden ratio

1019.519542946 result practically equal to the rest mass of Phi meson 1019.445

Alternative representations:

3
¢3+5{/3?+493285 [ﬁ 45432 Y4(5-2.3)4 5+3) -¥2(5-2 3}2]

2.634508137340000 1.5 125?58?416659DDDD] =

3.985156899649779 [—35“}3 92 y 23? ]{/3?+49 286 +(2sinG44)°

3
¢3+5§/3?+493285 [ﬁ @x5+3° Ya46-2.34-5+3 -V25-2 3}2]

2.634508137340000 1.5 126?58?4166590000} =

[
(-2 cos(216 %)) + 3.985156899649779 [—%’E + 3 Zo2 { 23? ] {( 37 +49 3286

3
¢3+5{/3?+493285 [ﬁ 4.5+3% Y465-2 3@ 5+3) -V2(5-2 3}2]

2.634508137340000 1.5 126?58?4166590000} -

3.985156899649779 [—%Eu,fg 92 ¥ 23° J{/3?+49 V286 +(-2sin(666)°
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golden ratio+21+1/3(((((((B7 + 49 286~ (1/3))"(1/3)))) * (((1/3 * ((((4*5+3)"2))*1/3
* ((4%(5-2%3)(4*5+3))M /3 - (2%(5-2%3)2))M1/3)))) * 2.63450813734 *
1.512675874166))))))

Input interpretation:
d+2]1 +

.-
1 &y II
{/3?+491}3 286 [5(«3’[4 5+32 44(5-2+3)4+5+3) -V 25-2 3}2]]

1
3

2.63450813734 - 1.5 126?58?4155]

# iz the golden ratio

Result:

76.1440196901... +
99.5826672258... &

Polar coordinates:
r = 125.357964830 iradius), @=52.5973415807° (angl:

125.357964830 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

Alternative representations:

o +21 +

3x3

.-
{37449 286 [-if @ 5+3° Ja5-2 334 5+3 -V26-2 37 ]
2.634508137340000 - 1.5126758741660000 =

—_—

:
21 +0.4427952110720250 (--if 2 +3 92 ¥29° ] Y37+493286 +2sinG42)
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1
+21+ —
¢ Ix3

{/3?+49i’28& [%'{4 5+3° Y45-2 3@ 5+3 -V25-2 3}2]

2.634508137340000 1.5126758741660000 =

21 - 2 cos(216 °) + 0.4427952110720250 [—EE + o2 ¥23° ]{/3? +49 3 286

1
+21+ —
¢ 3«3

{/3?+495’235 [ﬁ’m 5+3° Y45-2-3@-5+3 -Y25-2 3}2]

2.634508137340000 1.5126758741660000 =

21 +u.442?95211n?2n25u[-%5+43 92 27° ]{/3? +49 3286 - 2sin(666 )

Page 336

We have that:

2.1732542sqrt(x)-1.458455(x)*1/3 = 0

Input interpretation:
2.17325424 x +4 x - (~1.458455) = 0

34



Result:
2173254 x —1.458464 x =0

Root plot:

Q.05

0.05

\
Q.10

N

Alternate form assuming x is real:
| 6'_
X

V x = 0.671003Y

Alternate form:
2.17325 [?,f x - 0.6?1093] Jx =0

Alternate form assuming x is positive:
¥V x =0.671093

Solutions:
x=0

x =0.0913472

0.0913472

2.1732542sqrt(0.0913472)-1.458455(0.0913472)"1/3

Input interpretation:
2.1732542+/ 0.0913472 +4/ 0.0913472 - (- 1.458455)

Result:
5.12357... = 10°®

5.12357..*10°
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In(((2.1732542sqrt(0.0913472)-1.458455(0.0913472)"1/3)))

Input interpretation:
-1ag[2.1?32542 \ 0.0913472 +4 0.0913472 [—1.458455}]

logix is the natural logarithm

Result:
16.78682087177971830435502042565656011805607776705183010400. ..

16.786829871.... black hole entropy 16.8741

Alternative representations:
-1ag[2.1?325 y 0.0913472 —1.45846 v 0.0913472 ] .

—lug:.[— 1.45846 3 0.0913472 +2.17325 v 0.0913472 ]

—lag[E.l?BEE y 0.0013472 —1.45846 4 0.0913472 ] .

—lcg[mlngﬂ[— 1.45846  0.0913472 +2.17325 v 0.0913472 ]

-1ag[2.1?325 V 0.0913472 — 1.45846 v 0.0913472 ] .
Lil[l +1.45846  0.0913472 - 2.17325  0.0913472 ]

Series representations:
-1ag[2.1?325 y 0.0913472 - 1.45846 v 0.0913472 ] e

@ (-1 (-1.65684 + 2.17325 V0.0913472 |*
k

k=1

-1ag[2.1?325 y 0.0013472 — 1.45846 4 0.0913472 ] :

= (-1F (-0.908653f (- 1)
~log|-0.656838 +2.17325 )
k=0

k!
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—lag[E.l?BES y 0.0913472 - 1.45846 v 0.0913472 ] -

arg(-0.656838 —x +2.17325V 0.0913472 )
5 - | - log(x) +
T

@ (-1F x™* (~0.656838 - x + 2.17325 V0.0913472 |*

3 - for

k=1

-2im

Integral representation:

-1ag[2.1?325 0.0913472 — 1.45846 4 0.0913472 | =

J~-0.656338+2.1?325 V00912472 1
1 t

And:
sqrt(4.723034x)-(3.10227x)"1/3

Input interpretation:
v 4.723034 x —ng'l 3.10227 x

Result:
2.17325 x - 1.45846 3 x

Plots:

1.0
0.8 |
0 | o &

5 (¥ from=1.7tol1.7)
0.4
0.2 |

(x from=12.2t0 12.2)

-10 -5

Alternate forms:
2.17325 [i@ - D.ETIDQB] ¥ x
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ar

(217325 S 1.45846) { x

Roots:

=10
x = 0.0913474

0.0913474

Properties as a real function:

Domain
{xeR: x =0} (all non-negative real numbers

Range
757390136718 748872 655694086 769512 672141 339

R:vyv=-
e R Y == 03320 100429 684 751 806492 178 507 995 605 468 750

K iz the set of real numbers

Derivative:

6-—
f - 1.08663 ¥x - 0.486152
‘—[2.1?325 Vx -1.45846 3 x ] _ =

x2.l' 3

dx

Indefinite integral:
f[*.,f 4723034 x -4 3.10227 x ]d’x = 1.44884 x*'? — 1.09384 x™* - constar

Global minimum:

min{2.17325 y x - 1.45846 3 x } =
5392513736451 350 882 867243590521 543475 136
55416170619 709 352803 091451 130 045 931 734407
35 252 049 753829 906 464 031 686 046932223 997 891571 485 322631 822
304 915 121756 586 555 466 817963 770 574 536 704,
4395780 098 563828 079 707005 004 984907610901 034 384 330994 242 "
005 462554224 028 486 649 508 812920 311 745 182889

(-0.486152 + 1.08663 x*(1/6))/x(2/3)
38



Input interpretation:
~0.486152 + 1.08663 ¥ x

xZ,-' 3

Result:
1.08663 Vx —0.486152

x,Z,-' 3

Plots:

0.
(x from -B.6to 6.6)
0.4 ] from t

Alternate form:
1.08663 [?E ~0.447394)

J£_2_-' 2

Expanded form:
1.08663 0.486152

Vx a2

Root:
x = 0.0080194

0.0080194
Properties as a real function:

Domain

Ix=R: x>0} (all positive real numbe

Range
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3764354610070213 463547
T 2941414273667681 4848DDJ

lyveR:y

Derivative:
d [1.03553 Vx -0.486152) 0.324101 - 0.543315 ¥x

x2_-' 3 IS_-'E

dx

Indefinite integral:
1-0.435152 +1.08663Vx

x2_-' 2

dx =2.17326 4 x - 1.45846 ff;

Global maximum:
1.08663Vx - 0.486152 3764354 610070213463547

¥23 } B 2941414 273667681484 800
844913 860286716233 189736 686127415296

e 18751572798039632357787011 343993 140625

m ELX{

Limit:
—0.486152 + 1.08663 ¥ x
m =0 =
X=oa x-z."3

For x = 1, we obtain:
(-0.486152 + 1.08663 1°(1/6))/1°(2/3)

Input interpretation:
~0.486152 + 1.08663 Y 1
12_-'3

Result:
0.600478

0.600478

(-0.486152 + x 1°(1/6))/17(2/3) = 0.600478

Input interpretation:

_0.486152+xV 1
12,-'3

= 0.600478

40

K is the set of real numbers



Result:
x-0.486152 = 0.600478

Plot:

= x-0.488152

— 0.600478

Alternate forms:
x-1.08663 =10

x—-0.486152 = 0.600478

Solution:
x = 1.08663

1.08663
From:

1.08663 ¥ x —0.486152
23

that is:

(-0.486153 + 1.08663 0.09134747(1/6))/0.0913474"(2/3)

Input interpretation:
~0.486153 + 1.08663 ¥/ 0.0013474

0.0013474%3

Result:
1.19843...

1.19843...
41



(-0.486153 + x 0.0913474°(1/6))/0.0913474°(2/3) = 1.19843

Input interpretation:

_0.486153 + x ¥ 0.0013474
0.0013474%3

= 1.19843

Result:

4.93025(0.671093 x - 0.486153) = 1.19843

Plot:

1.5 1.0

_7 |
/ B | =4 93025(0.671093 » -0.486153)
[ = 1.19843

Alternate forms:
3.30866 (x - 0.72442) = 1.19843

3.30866 x - 3.59529 =0

3.30866 x — 2.39686 = 1.19843

Solution:
x = 1.08663

1.08663
2) We have also that:
2.1732542sqrt(x)-1.458455(x)"1/3 = sqrt(4.723034x)-(3.10227x)"1/3

Input interpretation:
2.1732542y x + ¥ x +(~1.458455) = y 4.723034 x ¥/ 3.10227 x

Result:
42



2173254 x — 1.45846 % x = 2.173254 x — 1.45846 x

Plot:

BOO |
5000
40010
3000
2000

Lo |

= I - - - — 2173254 158465 >
Z2x10® 2x10° 4%10° 6% 10" 2173355 5 ~1ASBAEY 2

Alternate form assuming x is real:
X

x =13.1309Y

Alternate form:
2.17325 [ff x - D.ﬁ?mga] ¥ x =217325 [ff x - D.ﬁ?lDQE] ¥ x

Alternate form assuming x is positive:
Vx =13.1399

Solutions:
x=0

X = 5.14701x 10%
5.14701*10°
2.17325 (-0.671093 + x(1/6)) x(1/3)

Input interpretation:
2.17325 [-0.5?1093 w8 x ]-if x

Result:
2.17325 [?,f x - D.5?1D93] {x

Plots:
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([ from =0.4 to 0.4)

-0.4 0.2

(¥ from =2.8to 2.8)

_7 -1

Alternate form:

—

[2.1?325 Vx - 1.45845}13! x

Expanded form:

3
217325+ x — 145845y x
Roots:
x=>0

x =~ 0.0913474
0.0913474

Properties as a real function:
Domain

xeR:x= ':'] 1l non- negative real numbers

Range

iveR:
07300231323612936700370667523232407 0380647 037037350

¥ =~ 1000 000 000000000 000 000 000 000 000 000 000 000 000 000 000 n:u:m]
K is the set of real numbers
Derivative:
&

d — 1.08663 Vx - 0.486151
—(2.17325({ x -D.ﬁ?mga]%’;] - .
dx x,z,-z
Indefinite integral:
J 2.17325 [-0.5?1093 +5‘E]§f x dx = 1.44883 x*'? ~1.09384 x*? . constant
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Global minimum:
; & 3 2627340245737548116401
1mn{2.1?325 H o D.ﬁ?mga] “E} ~ T 27000000000000 000000000

01347413105703468 120568152 353201449
b —
11390625000000000000000000 000000000000

We take:

ar

[2.1?325 8 x - 1.45845]1," x

(-1.45845 + 2.17325 x7(1/6)) x(1/3)

Input interpretation:
(~1.45845 + 2.17325 %G] ¥x

Result:
[2.1?3255? x - 1.45845] ¥ x

Plots:

0.8 |
0.6 |
”AE (s from=1.1to1.1)
0.2 |

-1.0 0.5

1.5| (x from -7.5to 7.

Alternate form:
2.17325 [?j x - D.ﬁ?mgz] ¥ x
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Expanded form:
2173254 x — 1.45845 4 x

Roots:

x=0
x = 0.001346
0.091346

Properties as a real function:

Domain
lxeR:x=0)

Range
I 919 180616067
Gl i 9445031125DDDJ
Derivative:

d

&6 —
[[2_1?325 L 1.45345] ‘3‘/;] _ 1.08663 u.;?- 0.48615

dx

Indefinite integral:
[ [- 1.45845 + 2.17325 Y x ] ¥ x dx = 1.44883 x*'7 —1.09384 x*/3

Global minimum:
019180616067

g a6 Vel
mini(2.17325y x - 1458454 x } = -
{[ v ]‘J } 0446031125000
54073152317011818147 103206
o a—
5742 766241 013875283472 640625

We take:

o

&r—
[[2_1?325 o 1.45345'] ‘3‘/;] _ 108663 ;3- 0.48615

dax

(-0.48615 + 1.08663 (0.091346)"(1/6))/(0.091346)"(2/3)

Input interpretation:
46

K is the set of real numbers



—0.48615 + 1.08663 v 0.091346

0.091346°%3

Result:
1.19845. ..

1.19845...

(-0.48615 + x (0.091346)7(1/6))/(0.091346)~(2/3) = 1.19845

Input interpretation:
~0.48615 + x v 0.091346
0.091346%3

= 1.19845

Result:
4.9303 (0.671091 x — 0.48615) = 1.19845

Plot:

— 4.9303(0.671091 x - 0.48615)

— 1.19845

Alternate forms:
3.30868 (x — 0.724417) = 1.19845

3.30868 x - 3.59532 =0

3.30868 x - 2.39687 = 1.19845

Solution:
x = 1.08663
1.08663

From:
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—0.48615 + x4 0.091346
0.001346%3

= 1.19845

and:

x ~ 0.091346
0.091346
we obtain:

SLT*1/10756 + 1/10752*((((-0.48615 + 1.08663 (0.091346)(1/6))/(0.091346)7(2/3) -
0.091346)))

Input interpretation:

1 1 [-0.48615 + 1.08663 ¥ 0.001346
11 +— : —0.091346
10°% 10 0.091346%3
Result:

1.10600... x 10732
1.10600...%10™

result very near to the value of Cosmological Constant 1.1056 * 10> m™

From the following previous result 5.12357...¥10°°, and the following expression:

(((1/24 (28 - 54 e + 45 e*2 - 30 sqrt(1 + €) + 3 sqrt(1 + e*2) - 17 7 - 28 w2 + 62
sqrt(1 + n"2)))))

Input:
1 | — =
2—4(28-54;-+45f2-3wl+f +3V1+e -1?n-23n2+5241+n2]

Decimal approximation:
1.633885091243601871254304990313434242520174971195523935210...

1.6338850912.... =((2) == = 1.644934 ..

Alternate forms:

== S

1 - i |
2—4[23-31341” +9¢(Ge-6)+3V1+e -n[l?+23m+52u1+f]
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Q¢ 15¢° 1
Lt Y .

5 : 24(28—3D1."1+¢= +3V1+e® —170-287" +62V 1+an

o =]

e 156 Svite V1l4e® 17z 7#° 1y ls+#
- — - + - - +
4 "8 4 8 24 6 12

Continued fraction:

: 1
+
1+ 1
1 1
N 1
1+ I
2+ 1
1+ 1
2+ 1
1+
1 1
o 1
1+

Series representations:

1
2—4(28-54f+45f2-3w'1+f £33N T TR e b2y Tin J:
7 n*

0¢ 15¢° 17x

+

4 8 24 6

M) R

1
2—4[28—54.«+45.«2-3w'1+f T L e B A J:

e 15¢° 177 7x°

1
271(28-54“45#2-3&;1% £ Taes —1'?;r—28fr2+52‘\,|'|1+n2J:
1564 170 72 = 1

: T O L T
e -1y
8 24 6 +Zz4k! ol
k=0
1

(-5} (0l Ve + & (30f Ve se2(f V2 )

49
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we obtain:

(5.12357e-8)(((1/24 (28 - 54 ¢ + 45 e2 - 30 sqrt(1 + ) + 3 sqrt(1 +e*2) - 17 - 28
2 + 62 sqrt(1 + 1°2)))))4

Input interpretation:

[324 [25—54e+45 230 Vo2 43V 1462 —177-28 72462 14n2 ]]4
(5.12357 - 107°)

Result:
1.10561... » 10732

1.10561...*10* result practically equal to the Cosmological Constant

From:

Manuscript Book I of Srinivasa Ramanujan

Page 216
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1/(sqrt(1+2)) *
((((14+3/472*((4%2)/(1+2)"2)+H(1*3*5%7)/(472* 8 2)*((4*2)/(1+2)"2)"2))))

Input:
1 [ 3 4x2 35?[42]2]
1+ — -
Vv1+2 22 1+2¢F 42xB \(1+27
Result:
539
43243

Decimal approximation:
0.720351377530574738588961094191099695819577185033792560588...

0.72035137753....

Alternate form:
539+3
1296

sqrt[2/((1/(sqrt(1+2)) *
(((143/472%((4%2)/(142)2)+(1%#3%557) /(47 2%8°2)*((4*2)/(1+2)"2) )] -
(47+2)/10"3

where 47 and 2 are Lucas numbers

Input:

2 _4?+2
\ (e 3 () T 0

42 ez 4282 L 1a2)?

Result:
12 [2 5,
7 ‘\" 11 1000

Decimal approximation:
1.617260128504324116813239310276394886267364028444305027275 ...

1.6172601285.... result that is a good approximation to the value of the golden ratio
1,618033988749...
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Alternate forms:
12000 % 3%*+f22 —3773

77000

S

|
12000 \( ﬁ 3314 _ 343

7000
12 (5 [y 49
— (3¥* 22 |- —
?[ v ] 1000

IA(((sqrt[2/((((1/(sqrt(1+2)) *
((((1F3/472%((4*2)/(1+2) 2)+(1*3*5%7)/(472*82)*((4*2)/(1+2)2) " 2)))))] -
(47+2)/10"3)))))

Input:
1
|| 2 4742
| [1+i 42+35?[42]E] 103
N viez U 42 ge22 4282 lneo?

Result:
1

2 [2 4w

7 11 1000
Decimal approximation:
0.618329718500400333135466209025767512164686555837203513851...

0.618329718S5... result that is a very good approximation to the value of the
conjugate of golden ratio 0,618033988749...

Alternate forms:
77000

12000 - 334 +/22 - 3773
7000

|
lEDDDJ-ﬂ 334 _343
11

—_—

|
4 12 2 |
_ 1 33_4

woo 7\ 11

2401 86443
1000 000 539
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We have also that:

[((((1/(sqrt(1+2)) *
((((AH3/472%((4*2)/(1+2)2)+(1#3*557)/(4°2*82)*((4*2)/(1+2)"2)"2))))))]*1/32

Input:
[

ER [1 3 4x2 3x5 ?[4-2 T]
2 + i +
ﬂ V142 42 (1+2¢ 47.8% \(1+27

Exact result:
16— 32 ——

V7 v1l

¥z 3o

Decimal approximation:
0.989801852325518760566781404951068967672174103093435938789. ..

0.9898018523255....

result practically equal to the dilaton value 0.989117352243 = ¢

4*log base 0.989801852325518[((((1/(sqrt(1+2)) *
((((1H3/472*((4*2)/(14+2)"2)+(1#3*5*T)/(472*8"2)*((4*2)/(1+2)"2)"2)))))) -
Pi+1/golden ratio

Input interpretation:
1 [l 3 4.2 35?[42 ]]—;r+l

Vv1+2 (1+2)7

&

4105::1.9398::11852325518[ + +
42 1+2¢% 4?82

logpixiis the base-b logarithm

#is the golden ratio

Result:
125.4764413352...

125.4764413352.... 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
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Alternative representation:

3(4-3) 1422
1 42 (142)2 42 g2 1
4 logg egesni1asz3zss1so000 —— -+ — =
V142 i
105 ( 3

1428, 1ol
T e
41og| —24 ¢_34 B

@ " log(0.9898018523255180000)

Series representations:

2
o5 7(22)
142}

1432622
42 (1422 42 g2 1
4 logy ogosn18523255180000 —— —a4 — =
v1+2 &
q-l_#[-HL@_]*
43243
1 42?:1 L
i d log(0.9898018523255180000)
o Ax2 B
343 s J:l[-:1+'?12
42 (1422 42 g2 1
4 logg ososn18523255180000 - -7+ - =
v1+2 &
£39

- +4 logg ogesn1s523255180000

132v2 37 2*[ ]

1
2
k
{33 ?J 2]
3(4 -2 -;1+'n
Lo+

42 (1422 42 g2

4 log ososn 18523255 180000 — Tt =

Vv1i+2

- +4 10 ogos018523255180000

1 L
4322 LM —kl 2k

and:
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4*log base 0.989801852325518[((((1/(sqrt(1+2)) *
((((143/472*%((4%2)/(14+2)"2)+H(1*3*5%7)/(472*8/2)*((4*2)/(1+2)"2) 2) | +11+1/
golden ratio

where 11 is a Lucas number

Input interpretation:

1 [ 1 [ 3 4.2 3x5 ?[ w2 ]7-]] 1
4 logg egesnisszazssie m l+£F F—— + PR +11+;

loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.6180339887...

139.6180339887... result practically equal to the rest mass of Pion meson 139.57

Alternative representation:

2

4 2 2
3-5 ?;[ ,J]
34 - 2) 142 )
1 42 142 42 g2 1
4 logg ogoso18523255180000 p— +11+ - =
v1+2 &
g2
2a 105(o]
4 log| — =
Y3
1
11 +

¢ log(0.9898018523255180000)

Series representations:

42]3

2

3=5 '.?:I[
1+2)= )

3(4 - 2)
1 42 1422 L 1

4 logg egesni1ss23255180000 —— +11+ - =
Vv1+2 i

n:—1_1*‘[-1+ 53‘:'_r(
43243 )

1 1 42;::1 &
’ ¢ logi0.9898018523255180000)
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5 [4 .

342 (1+2)%
42 (1422 42 g2 1.
4 logn osorn1s523255180000 +11+-=
1+2 i
539
11+ ; +4 logp ososn18523255180000 )
o %15
432V32 Zk L2 [ ; ]
[ 4.3
3(4-3) 1422
42 1432 42 g2 1
4 logy ososn1s523255180000 +11+-=
1+2 o
539
11+ ; +4 logg ogesn1ss23255180000 7 )k{ 1
w0 2 2
432vV2 EH 5

1/(sqrt(1-2)) * ((((1-(1/4)"2%((4*2)/(1-2)"2)+H(((1*5)/(4¥8)))"2*((4*2)/(1-2)"2)"2))))

Input 145\2( 422 )2
V1-2 [ [4JZ (1 xz)z 4:3] [(1_:)3}]

Result:
33§

T 16

Polar coordinates:

r = 2.0625 (radius), 8=-90° (angle)
2.0625
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(1+2)/(((1-2)*sqrt(1-2))) * [1-(3/4)2*((4*2)/(1-2)"2)H(B*T)/(4*8))"2*(((4*2)/(1-
2)"2))"2]

Input:

1+2 [1 [3)1 4.2 3«7
— |1 = +
1-2)v1-2 4) 1-29¢ \4.8

Result:
1155 ¢

16

Decimal form:
72.1875 i

Polar coordinates:
r = 72.1875 (radius), 6 =90° (angle)

72.1875

Alternate form:
1155

16

Continued fraction:
[72i -5i, 3i]

{using the Hurwitz expansion)

sqrt(1-2) * (((142%(3/4)"2+2°2%((3*7)/(4*8)) 2+2/3((3*7*11)/(4*8*12))*2)))



Input:

‘JTTE{1+2[ZT+22[3”?T+23 3“?“11f]

48 48212

Result:
138009

2048

Decimal form:
6.74267578125 i

Polar coordinates:
r = 6.74268 (radius), 8=90° (angle)

6.74268

sqrt(((1+2)/(1-2)))*(((((1-(1*3)/(4)"2 * ((4*2)/(1-
2EHDAD)H(1%3*5%7)/(4A2%872)%((4%2)/(1-2%2+272))*2)))))

Input:

1+2 [1 1«3 4w 3x5x?[ 4w Jz]
B - - b +

1-2 42 1-2x2+27 42x8? \1-2x24+27

Result:
97iv3
16

Decimal approximation:
10.50055802088631859201014344537935122459075685122543255758... i

10.50055802...1

Polar coordinates:
r = 10.5006 (radius), @ =90° (angle)

10.5006

Alternate form:
1 -
i i '\J’E o7
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2/(1-BMS*((((1-1/8%272/(1-4)+5°2/(2*4%6%8)*(2°2/(1-4))*2))))

Input:

2 j PO 52 22
1--=x +
A=A 8 1-4 2-4.-6:8|1-4

Result:
bl S By

108 V3

Decimal approximation:
1.66567170054413256023744471976347199183303467998566449844. .. —
1.21018132814032252180795053575087558592044061830491417446.._

Polar coordinates:
r = 2.05888 (radius), 8= -36°(angle)

2.05888

Alternate forms:

B (345
324

5 45
8

277 a77ys 277E
+ —
432V3 432V3 108V3
277 1B

1083

Results

0.72035137753;  2.0625; 72.1875; 6.74268; 10.5006; 2.05888
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From the sum of these results, multiplied by 11, subtracting 18 (that are Lucas
numbers) and adding the golden ratio conjugate, we obtain:

(0.72035137753 + 2.0625 + 72.1875 + 6.74268 + 10.5006 + 2.05888)*11-
18+1/golden ratio

Input interpretation:
1
(0.72035137753 + 2.0625 + 72.1875 + 6.74268 + 10.5006 + 2.05888) « 11 - 18 + —
@

# iz the golden ratio

Result:
1019.62...

1019.62... result practically equal to the rest mass of Phi meson 1019.445...

Alternative representations:
(0.720351377530000 + 2.0625 + 72.1875 + 6.74268 + 10.5006 + 2.05888) 11 -

1
18+ - =1019. + —
I 2 sini54 %)

(0.720351377530000 + 2.0625 + 72.1875 + 6.74268 + 10.5006 + 2.05888) 11 -

1 1
184+-=1019. 4 - ——
T3 T 2 cos2169)

(0.720351377530000 + 2.0625 + 72.1875 + 6.74268 + 10.5006 + 2.05888) 11 -

1 1
18+ -=1019, + - ———
N (] ’ 2 siniBb66 )
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Page 217

XI(1X"2)H2XA2)(1 X YA (1-x8)+H(5X5)/(1-x710)...

Input:

x 2 x? 4 x* 5x°
.I_

+ +
1-x* 1-x% 1-xF 1-x10

Plots:

0.1
[\ {x from =5.9t01.2)

X
-6 =5 -4 =3 -2\]’1\6/ 1
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¥

e

0.2
— el '|.|I| . (% from-23.8t019)
20 10 1 —=30
-0.2 |
-n.4?
Alternate forms:
2 x 1 5 x* 4 x3

ALl + i ——
il - 0.1 ¥
xi(x+ 1}[x1':' +4xT —x%+2x x4 + 1)

_[x—l}[f' +1)(x* -2+ —x+ (X +2 + 2% +x+ 1)

lenoring removable singularities

Partial fraction expansion:

2 ¥r-224+3x-4 12 4+3x+4 2
el A e 1) 2t axel) =1
ignoring removable singularities

Series expansion at x = 0:

x+2x° +x +4x° +l5x5+l.’]{x6}

[(Taylor series)

Series expansion at x = oo:

(Laurent series)

Derivative:

o + + +
dx|1-x> 1-x* 1-x* 1-x!
4x 2 x° 1 50 x** 32 x1! 25x*  16x° 8 x°

- + + + + - - +
=1 [A=22P 1= (1-2F "(1=x2"P %=1 2'-1 (Q1-2P

d[x 2 x* 4 x? 51‘5]
(i
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Indefinite integral:
f X 2 x? 4 x* 5x° 5
+ + + xX=
[1-1-2 T2 T 1-x1°]

% —410g[1—x2}+2\'/510g[x2—\Gx+1]—2\510g[x2+\'Ex+ 1]+

[1+\'{E]10g[2x2+[—1—\E]x+2]—[\'{g—1]10g[2x2 +[1—\/§]x+2]—
[\;_—lllag[zxz+[£—1]x+2]+[1+£]10g[2xz+[1+£]x+2]—
—4x+\.'f§+l]+
10-2V5

|
12log(l -x)+4logix+ 1)+ 2 \/ 10-2 \E tan '

2 2[5+\/§] tan”? AR NEL _2 2[5”‘?]
2(5+v5)

tan

| 4x+E <1 | A5 #1
————— [+2410-245 tan | —— |+

2(5+v5) 10-2v5

442 ran'l[l—ﬁx]—4 2 tan'l[\/;;tw 1} constant

[azsuming a complex-valued logarithm)

Or:

Indefinite integral:

+ + + dx =
1-x% 1-x% 1-xF 1-x10

0.125(4.70228 tan~'(0.425325 (3.23607 - 4 x)) - 4 log(1 - x%) +
2.82843 log(x® - 1.41421 x + 1) - 2.82843 log(x® + 1.41421x + 1) +
3.23607 log(2 x* - 3.23607 x + 2) - 1.23607 log(2 x* — 1.23607 x + 2) -
1.23607 log(2 x* + 1.23607 x + 2} + 3.23607 log(2 x* + 3.23607 x + 2) -
12 logi1 - x) + 4 log(x + 1) + 5.65685 tan~}{1 - 1.41421 x) -
5.65685 tan~'(1.41421 x + 1) + 7.60845 tan1(0.262866 (4 x — 1.23607)) -
7.60845 tan~1(0.262866 (4 x + 1.23607)) +
4.70228 tan~'(0.425325 (4 x + 3.23607))) - constant

J[ x 2 x2 4 x* 5x°

(azsuming a complex-valued logarithm)
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For x = 1, we obtain:

7.60845 tan”(-1)(0.262866 (3.23607)) - 7.60845 tan*(-1)(0.262866 (5.23607)) +
4.70228 tan’(-1)(0.425325 (7.23607))

Input interpretation:
7.60845 tan~'(0.262866 - 3.23607) +
tan " (0.262866 - 5.23607) « (- 7.60845) + 470228 tan ' (0.425325 ~ 7.23607)

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

Result:
4,10135...

(resultin radians)

4.10125...

Alternative representations:

7.60845 tan”'(0.262866 - 3.23607) -
7.60845 tan ' (0.262866 - 5.23607) + 4.70228 tan "' (0.425325 - 7.23607) =
7.60845 sc'(0.850653 | 0) - 7.60845 sc'(1.37638 | 0) + 4.70228 sc (3.07768 | 0)

7.60845 tan”'(0.262866 - 3.23607) -
7.60845 tan ' (0.262866 - 5.23607) + 4.70228 tan " '(0.425325 - 7.23607) =

7.60845 cm'l[ J- 7.60845 cm'l[ J+ 4.70228 cct'l[

0.850653 B.D?Tﬁﬂ]

1.37638

7.60845 tan~'(0.262866 ~ 3.23607) - 7.60845 tan"(0.262866 - 5.23607) +
4,70228 tan " (0.425325 - 7.23607) = 7.60845 tan (1, 0.850653) -
7.60845 tan (1, 1.37638) + 4.70228 tan (1, 3.07768)

Series representations:
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7.60845 tan ' (0.262866 - 3.23607) -
7.60845 tan~'(0.262866 - 5.23607) + 4.70228 tan ' (0.425325 - 7.23607) =

i 7.60845 (- 1ff 17013172k F g ()™
k=0 1+2k
7.60845 (-1 2.75277142 Fy 5 [ﬁ]“‘“
i
1+2k
4.70228 (- 1) 6.15536 125 F.5; [ﬁ}lﬂk
1+2k '

7.60845 tan~1(0.262866 - 3.23607) — 7.60845 tan~'(0.262866 - 5.23607) +
4.70228 tan " 1(0.425325 - 7.23607) = 0 + 4.70228 tan ‘(zg) +

[

1
Z = [3.80423 (0.850653 - z)* — 3.80423 (1.37638 —zp)" +
k=1

2.35114 (3.07768 - z0)* ) (~(~i —20) ™ + (i~ 20)™

=

fon geRorinot(lefzpg<o)and not (—e<izgs -1)

7.60845 tan ' (0.262866 - 3.23607) -
7.60845 tan " '(0.262866 - 5.23607) + 4.70228 tan " (0.425325 - 7.23607) =

ara(i (0.850653 - x))
0 +4.70228 tan "' (x) + ?.5(:845”{ B0 =

2
1.37638 - 3.07768 -

it 2L x”J +4.70228 x [arg“[ x”J .
. 2 2

1
¥ - i(3.80423 (0.850653 - x) —3.80423(1.37638 - x* +
k=1

7.60845 {

2.35114 (3.07768 —x}k}{—[—z—x}_k +u-xr“} bt i el and s

Integral representations:

7.60845 tan ' (0.262866 - 3.23607) —

7.60845 tan 1{0.262866 - 5.23607) + 4.70228 tan1(0.425325 - 7.23607) =
J‘l 0.806497 + 0.360688 t° + 4.04424 t+
(i

0.0770138 + 0.931109 ¢2 + 2.01539 t* + ¢©

7.60845 tan ' (0.262866 - 3.23607) -
7.60845 tan ™' (0.262866 - 5.23607) + 4.70228 tan ™' (0.425325 - 7.23607) =

ooty 1
J T e (L3.61803 10710 £ 2.61804 £7 714 _ 1.61804 5411715
—I sa4y }1-3-'2

zr(é —s]r[l—s}r[s} ds for 0
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7.60845 tan ' (0.262866 - 3.23607) - 7.60845 tan '(0.262866 - 5.23607) +

~ 1
4.70228 tan~'(0.425325 ?.2350?}:1“””— ~2.88727s

£
. 3 1
—m+rmr[— —.S}
2

[3.518!2!3 I L1 I ol i 1 W1 B 1”?35}

1 !
F(E —s]r[l—s}r[s}d’s for O

Continued fraction representations:

7.60845 tan ' (0.262866 - 3.23607) -
7.60845 tan~'(0.262866  5.23607) +4.70228 tan ' (0.425325 - 7.23607) =

6.47215 10.4722 14.4721
L + =
14 E 0.72361 k2 14 ﬁ 1.80444 2 1 E o,47212 k2
k=1 1+2k k=1 1+2k k=1 1+2k
6.47215 10.4722 14.4721
- 0.72361 1. 189444 T 947212
qp— 280444 g FDTTTE 9, 37.8B885
T, 6.51249 5, 17.0499 5, 852491
+? 11.5778 7, 30.311 -, 151.554
T O, O+... O+...

7.60845 tan ™' (0.262866 - 3.23607) -
7.60845 tan ' (0.262866 - 5.23607) +4.70228 tan ™~ (0.425325 - 7.23607) =

6.47215 10.4722 14.4721
e + b
: E 0.72361 (1-2 k2 I‘z 1.89444 (1-2 k2 ¥ ga47212(1-2k)
T 17236140 55278 k T 2.89444 178887k T 104721169442k
6.47215
- 0.72361
2.27639+ 5'5121%%903
2.82917+ s
T AL L e
3.93473+...
10.4722
1+ 1.80444 5
1.10556+ 1?-D4i% =
~0.683305+ : gg e
AT e SR ORI
—4.26105+...
14.4721
1+ 9.47212
_6.47212+ 35'2433}5 T
_23.4164+ B
_40.3606+ ——25-1a%
-57.3049+...
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7.60845 tan ™~ (0.262866 - 3.23607) — 7.60845 tan ™~ (0.262866 - 5.23607) +

&) 4,68331
470228 tan” (0.425325  7.23607) = 10.4721 - -
o |:|.';'23r31|:1+f.—1_11+""+1lc]2
3+ K -
‘;::1 3+2k
10.8388 137.082
o 180444 | 144-11 k] @ 047212 (14~ H kP
3+ K l: - 3+ K l' -
k=1 3+2k k=1 3+2k
10.4791 4 68331 19.8388 137.082
: 3, 651249 o 17.0499 5. 852491
5 2.89444 5. 757774 5. 37.8885
", _18.0903 7, 47.3609 -, 236.803
g+11.5??8 a4 30.311 04 151.554
11+... 11+... 11+...
7.60845 tan_l[D.EEEEEE 3.23607) - 7.60845 tan_l[D.EEEEEE 5.23607) +
B 6.47215
4,70228 tan”(0.425325  7.23607) = -
o0 laarzz(1-2|HE))| ¥
1.72361 + K T
k=1 (1.3618140.361805 (-1F) (142K
10.4722
o0 3.78887(1-2 | LK ||| Lk
2.89444 + K (2[5
k=1 (19472240.947218(-1) (142 k)
14.4721
@ 1goq4o |1z | LK) 12K
10.4721 + K sl s
k=1 [5.7360644.73606({-1F) {142 k)
6.47215
1.44722 -
1.72361 + - . 144797
8.68332
8.61805—?—_ Rt
15.5125+...
104722
+
3.78887
289444 + - — .
22.7332
144722~ 237535
20,0490+ ..
14.4721
- 18.9442
10.4721 + ¥ 18.0447
113.665
52.3505-?—_ e
042491 +...

For x =2, also

1/8 [(-4 log(1 - 4) + 2 sqrt(2) log(4 - sqrt(2)*2 + 1) - 2 sqrt(2) log(4 + sqrt(2)*2 + 1) +
(1 +sqrt(5)) log(8 + (-1 - sqrt(5))*2 +2) - (sqrt(5) - 1) log(8 + (1 - sqrt(5))*2+ 2) -
(sqrt(5) - 1) log(8 + (sqrt(5) - 1)*2 +2) + (1 + sqrt(5)) log(8 + (1 + sqrt(5))*2 + 2) -
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12 log(-1) + 4 log(3) + 2 sqrt(10 - 2 sqrt(5)) tan”(-1)((-8 + sqrt(5) + 1)/sqrt(10 - 2
sqrt(5))) + 2 sqrt(2 (5 + sqrt(5))) tan™(-1)((8 - sqrt(5) + 1)/sqrt(2 (5 + sqrt(5)))) - 2
sqrt(2 (5 + sqrt(5))) tan™(-1)((8+ sqrt(5) - 1)/sqrt(2 (5 + sqrt(5)))) + 2 sqrt(10 - 2
sqrt(5)) tan™(-1)((8+ sqrt(5) + 1)/sqrt(10 - 2 sqrt(5))) + 4 sqrt(2) tan™(-1)(1 - sqrt(2)
*2) - 4 sqrt(2) tan™(-1)(sqrt(2) *2+ 1))]

a)

(-4 log(1 -4) + 2 sqrt(2) log(4 - sqrt(2)*2 + 1) - 2 sqrt(2) log(4 + sqrt(2)*2 + 1) + (1 +
sqrt(5)) log(8 + (-1 - sqrt(5))*2 + 2)

_4log(l-4+2v 2 10g[4— J2 %2+ 1} :

242 10g[4+ V2 x2+ 1]+[1+-JE] 1ng[3+[-1-d?] 2+2]

_4(log@)+im+24 2 lcg[S _g xE] 1
2y2 log(5 +2 «E] +(1+ «.E'] log(10 +2(-1- «E']']

-3.94168224319302706594019640932975393080516331352147330489... -
12.566370614359172953850573533118011536788677597500423283.. . ¢

r = 13.1701 (radius), 6= -107.415°
13.1701

b)

- (sqrt(5) - 1) log(8 + (1 - sqrt(5))*2+ 2) - (sqrt(5) - 1) log(8 + (sqrt(5) - 1)*2 +2) + (1
+ sqrt(5)) log(8 + (1 + sqrt(5))*2 + 2)

2+2]-

1) 2+2]+[l+1}'€]10g[8+[1+\,"€] 2+2)

—[-u""g_— l]llng[ﬂ +[ '_*.,.'
[«.,fs = l]lug[8+[ 5 i

—

-[-JE- l]llc:g[lD i [1 :f 5 ]]- B B
[«.,fs -1 10g[lﬂ+2[\,"5 s 1]]+[1+ \,"E]IGg[lG+2[l+*J'5 ]]
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3.452040581111875270859068819714559114804957185053154150551...
3.452040581...

c)
- 12 log(-1) + 4 log(3) + 2 sqrt(10 - 2 sqrt(5)) tan™(-1)((-8 + sqrt(5) + 1)/sqrt(10 - 2
sqrt(5))) + 2 sqrt(2 (5 + sqrt(5))) tan™(-1)((8 - sqrt(5) + 1)/sqrt(2 (5 + sqrt(5))))

-3+J§+1]
- [+

y 10-2+5

|
-12log(-1)+ 4 logi3) + 24 10-24/5 tan'l[

2 \/IE[5+1,"E] tan”' b B Lk

J25+J§]

' — 4| V5-7
-m.n+4mmm+241a-2q5tan W
v 10-2v5

' o 9-+5
2 /2|5+45] tan?
V2(5+Vs) —
42E+f5]
(resultin radians)

7.21717284178781349901818172918281695482839113281501969193... -
37.6991118430775188615517205993540346103660327925012698516...

(resultin radians)
r = 38.3837 (radius), 8=-79.1623" (angle
38.3837

d)

- 2 sqrt(2 (5 + sqrt(5))) tan™(-1)((8+ sqrt(5) - 1)/sqrt(2 (5 + sqrt(5)))) + 2 sqrt(10 - 2
sqrt(5)) tan™(-1)((8+ sqrt(5) + 1)/sqrt(10 - 2 sqrt(5)))
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8+45 -1 8+v5 +1
2 2[5+\'E] g b B SR T I ran'l[;]

2(5+V5) 10-2v5
2,/ 10-24/5 tan‘l[i]—z 2(5+/5 ) ran™? _Ze
V10-2v5

\/2[5”‘?}

(resultin radians)
-2.562238B6262030834557330280027171407738727835210221986001...
(resultin radians)

-2.562238862...

e)
4 sqrt(2) tan™(-1)(1 - sqrt(2) *2) - 4 sqrt(2) tan”(-1)(sqrt(2) *2+ 1)

4 2tan'1[1—\/5 2]-4 Etan_l[\/E 2+1]
4 zran‘l[l-zﬁ}-dr zran‘l[hzﬁ]

(resultin radians)
-13.4051220807007334803100803660401 1764 78B0B557201 170671568, ..
(resultin radians)

-13.49512298...
Thence, the final result of integral is the following:
1/8(13.170143.452040581+38.3837-2.562238862-13.49512298)

Input interpretation:
1
5 (13:1701 + 3.452040581 + 38.3837 - 2.562238862 - 13.49512298)

Result:
4,868559842375

4.868559842375
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From:

J

X 2 x? 4 x* 5x° :
+ + + ax =
T3 d-xt 1" 1—xm]

é —410g[l—x2]+2 u"?lng[xz —-\,"'Ex+ l]—Z !.,"E llzzg[x2 + 'q'I'EI+ l]+

[l+Jgjbng2+Pl—Jgjx+ﬂ—[Jg—l]hﬂﬂf4{l—dgjx+ﬂ—
[ngd}mﬂ2f+[J§-1%n2]%1+Jgjmﬂzf+{1+Jij+ﬂ-

I ——
= | 4x+v5 41
12log(1 -x) + 4 logie+ 1)+ 24 10-24/5 tan”!| = |
Vv 10-2v5
' ) 4x-v5 +1 ' —
2J2F+45]mﬁl—————L——242F+J5]
|I e
¢25+v5]
4x+45 -1 f — 4x+v5 +1
tan ! TR i +2“|'1Cl—2'.,"5 tan'l[;}
Y 10-2v5

J25+J§]
41;"'5'[;111'1[1 - *J'?I] -4 ’v'IE 'Eﬂl‘-l_l{‘-a'l?x’f l}

[assuming a complex-valued logarithm)

Multiplying by 1/3 all the integral, we obtain:

1/3*[integral(x/(1 - x"2) + (2 x*2)/(1 - x™4) + (4 x4)/(1 - x"8) + (5 x*5)/(1 - x*10))]
dx =

1/24 [(-4 log(1 - x*2) + 2 sqrt(2) log(x"2 - sqrt(2) x + 1) - 2 sqrt(2) log(x"2 + sqrt(2)
x + 1)+ (1 +sqrt(5)) log(2 x*2 + (-1 - sqrt(5)) x +2) - (sqrt(5) - 1) log(2 x*2 + (1 -
sqrt(5)) x + 2) - (sqrt(5) - 1) log(2 x*2 + (sqrt(5) - 1) x +2) + (1 + sqrt(5)) log(2 x*2
+ (1 +sqrt(5)) x +2) - 12 log(1 - x) + 4 log(x + 1) + 2 sqrt(10 - 2 sqrt(5)) tan™(-1)((-4
x +sqrt(5) + 1)/sqrt(10 - 2 sqrt(5))) + 2 sqrt(2 (5 + sqrt(5))) tan™(-1)((4 x - sqrt(5) +
1)/sqrt(2 (5 + sqrt(5)))) - 2 sqrt(2 (5 + sqrt(5))) tan™(-1)((4 x + sqrt(5) - 1)/sqrt(2 (5 +
sqrt(5)))) + 2 sqrt(10 - 2 sqrt(5)) tan™(-1)((4 x + sqrt(5) + 1)/sqrt(10 - 2 sqrt(5))) + 4
sqrt(2) tan™(-1)(1 - sqrt(2) x) - 4 sqrt(2) tan™(-1)(sqrt(2) x + 1))]
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Indefinite integral:

1 j X 2 x* 4 x* 5x° %
A + + + X =
3J11- 1-2% 1-x* 121

i —410g[1—x2}+2\510g[x2 —\Gx+1]—

EElng[xz+£x+l]—{v{g—l]lng[xz—%[\I_—l]x+1J—
{\/E_l]k,g(f+§[\F_1]x+1]+[1+£]1ag( (1))
[1+\(€]10g(5[2x2+£x+x+2]]—1210§[1—x}+

—4x+v5 +1
Alogix+1)+2+ 10-24/5 tan'l[—+]+

10-2v5

2 |'2[5+\/E] tan”? t[_S—‘ii; _2 |'2[5+\E]

-1 4x++45 -1 1 4x+v5 +1
— |+2y 10-245 tan | ——— [+
10-2v5

tan

2(5+V5)
4 2ran*[1—uﬁgx]—4 Etan'ﬁuﬁgx+jj constant

[azsuming a complex-valued logarithm)

1/24(13.1701+3.452040581+38.3837-2.562238862-13.49512298)

Input interpretation:
1
2 (13.1701 + 3.452040581 + 38.3837 - 2.562238862 - 13.49512298)

Result:
1.622853280791666666666666666666666666666666666666666666666...

1.62285328079166666...

1/3*integral(2/(1 - 22) + (252°2)/(1 - 2°4) + (4%274)/(1 - 2°8) + (5%275)/(1 -

2710))dx
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Indefinite integral:

L 3 2x2?2 4x2% 5«27 3106 x
—Hf + + + dx = — L constant
i O - R s L B P 5797
Plot:
..IJ
kax“axhi:
0.2
(& from =1to 1)
=1.0 -0.5 0.5 _][] x
=0.2
=0.4

For x = 2 and constant = 0.551264527988492

Input interpretation:

3106 -2
+0.551264527988492
5797

Result:
1.622853280791666055545072054510053041603070644643781266172. .

1.622853280791666....
Or:
(3106*2)/5797 +0.551285598

Where 0.551285598 is the mathematical constant concerning the vertex solid angle

Input interpretation:

31062
+0.551285598
5797

Result:
1.622874350803174055545972054510953941693979644643781266172...

1.622874350803....

We have that:
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X/(1-x"2)+(2x"2)/(1-x"4)+(4x"4)/(1-x"8)+(5x"5)/(1-x"10)...
for x = 2, we obtain:
2/(1-2°2)+(2%272)/(1-274)+(4*274)/(1-2"8)+(5%275)/(1-2"10)
Input:

2 2:27 4.2% 5x2°
+ + +
R, Al U, i T S P

Exact result:
0318

5797

Decimal approximation:
-1.60738312920476108331895808176643091254006946696567189925...

-1.6073831292....

CL(RI(1-2°2)+(2%2°2)/(1-274)+(4%274)/(1-278)+(5%275)/(1-2710))))

Input:
1
e 7.22 | 4.2% | 5.3°

+
1-22 1% 128 qpl0

Exact result:
5797

0318

Decimal approximation:
0.622129212277312728053230306932818201330757673320455033268...

0.622129212...
(CLQ2/(1-27°2)H25272)/(1-27° ) +(A% 27 4)/(1-278)+H(55275)/(1-2710)))))) ) 1/64

Input:

1

2 +22E 4.2%  §5.3%
\1 1-22 1% 128 1pl0

Result:

[ 5797
64|

\ 9318
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Decimal approximation:
0.992611687034350897401848108483231712689657415351271870065...

0.992611687... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
143 405\/5_3—1 oS
e—47r«/§
1+
I+...

and to the dilaton value 0.989117352243 = ¢

Alternate form:
V5707 931853/64
0318

2*log base 0.99261168703435 (((-1/(((2/(1-272)+(2*2/2)/(1-274)+(4*24)/(1 -
2A8)+(5%275)/(1-2710))))))+1 1+1/golden ratio

Input interpretation:

2 logg caz61168 703435 | p 3 =1+
g 2@ 42 52 i
1-22 124 128 1p10

logpixiis the base-b logarithm

# iz the golden ratio

Result:
130.6180339809 ..

139.618033989... result practically equal to the rest mass of Pion meson 139.57
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Alternative representation:

1 - 1
EE + + - =
2 222 4. .24 5 35 &
gk R ] 10
1-2 1-2 1-2 1-2

2 log|- :
[ 2,8 4 24+5 25]

2 logg ooz61168 034350000

1 3 19% 198 1910
¢ log(0.992611687034350000)

11 +

Series representations:

1 1
2 logg oop611687034350000 | — = 5 = +11+- =
2, 2x32  ax3% 5wz &
1-22  1-p% 1-z8 1310
3521
_1yE |22l
7 g { ’k{ 0318
1 k=1 T

11 + - -
¢ logi0.992611687034350000)

1
2 logg ooz61168m034350000 | — 3 3 = i 11+ - =
3_ p@xa caxd? coaxd &
1-22  1-2% 1-z8 1310
11+ _269.69779113289721 [5—?9?]
- - ; o -
N ¢ 2 0318

5797 & g
2 1og[—] 3" (-0.007388312965650000)" Gik)

9318 e

0 0 and Gk

| 14k P r I 1 e e !
for — ‘

For x =2, we obtain:
2/(1-272)-275/(1-2710)+277/(1-2714)-2711/(1-2722)+2713/(1-2726)

Input:
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Exact result:
112316372440473 074242

174720950 108 243 807 763

Decimal approximation:
-0.64283288507125444891761669607510143990132564600064508054...

-0.64283288507125...

Alternate form:
112316372440473 074 242

174720950 108 243 807 763

(((-2/(1-272)-275/(1-270)+277/(1-2714)-271 1/(1-2422)+2/M3/(1-2726)))°1/32

Input:
[

Result

|40214964?901?2889814
H 582403167027479350921

Decimal approximation:
0.988493627498942626382411128459586468294061421849699448776...

0.988493627... result practically equal to the dilaton value 0.989117352243 = ¢

Alternate form:

Bf,f' 40214964 790172 889814 58240316702 747 935921°1/32
58240316702 747935021
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4*log base 0.988493627((((-2/(1-22)-275/(1-2710)+277/(1-2°14)-2711/(1-
2/22)+213/(1-2726)))))+11+1/golden ratio

Input interpretation:
2 25 2? 211 213
4103-0.98349352?_1_22 = 1_210 + 1_214 = 1_222 + 1_226 +ll+;

logpixiis the base-b logarithm

# iz the golden ratio

Result:
139.6180...

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

Alternative representation:

44 7 25 2? 211 213 o7
020.938494_1_22_1_215+1_214_1_222+1_226 7 +;=
G iR o B 28
1 4103[__3 B T T T R 1_22-5}

11+ -+
¢ log(0.988494)

Series representations:

41 2 25 2? 211 213 11
Dg ks T v =+ = i + + = =
OORB4S4| " 1_ 92 1_gW0 " _g14 1 _922 " g _oq26 &
. II_13|:|25351 9125?504610?]#
4Ew P00 L BR 240316 702 747935021
g S £
P logi0.988494,
41 2 25 2? 211 213 11
085 ¢ - - - - - +11+- =
OOB8S 10z 10 T g _91 T _922 7 1 926 &

40214964790 172889 814}
58240316702 747935921

(4'3 214 964790172889 814] 2[ 0.0115064" Gik)
o -0.
& 58240 316702747935921 =

1
11+ ; -345.633 lng[

[
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((-142/(1-272)-275/(1-2710)+2°7/(1-2714)-27 1/(1-2722)+2713/(1-2726)))

Input:
2 25 2" 211 213
= + - +
1.9% q g8 oy 9 g9 5. odh

-[-1+

Exact result:
287037322548 716 882005

174720950 108 243 807 753

Decimal approximation:
1.642832885071254448017616696075101439901325646000645080543. .

2
1.64283288507... = {(2) == = 1.644934 ...

6

Alternate form:
287037322548 716 882005

174720950 108243 807763

245 /1073 -((-142/(1-272)-275/(1-2710)+277/(1-2714)-2711/(1-2222)+213/(1 -
2/26)))

where 24 corresponding to the physical vibrations of a bosonic string.

Input:

Exact result:
35355502468 264 878 827 336

21840118763530475970375
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Decimal approximation:
1.618832885071254448917616696075101439901325646000645080543 ..

1.61883288507... result that is a very good approximation to the value of the golden
ratio 1,618033988749...

Alternate form:
35355502468 264 878 827 336

21840118763530475970375

SIFT10727%(((-29% 1/1073 +((-142/(1-272)-275/(1-2210)+277/(1-2714)-27 1 1/(1 -
2/22)+2°13/(1-2726))))))

Where 29 is a Lucas number

Input:

1 [29 1 [ ; 2 27 b s o S ]]
— |= —+|-1+ = + = +

1027 10° 105 F gl a5 g3% § gBES g ndh

Exact result:
202104230101 855952 430127

174720950 108 243 807 763 000 000 000 000 000 000 000 000 000000

Decimal approximation:
1.6718328850712544489176166960751014399013256460006450... x 10727

1.67183288507...*%10 result practically equal to the value of the formula:

m

pr = 2% 2mp = 1.6714213 x 10727 kg

that is the holographic proton mass (N. Haramein)

Alternate form:
202104230101 855952 430127

174720950 108 243 807 763 000000 000000 000 000000000 000000
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For x =2, we obtain:
1+4(2/(1-2)+(4*274)/(1-2°4)+H(5*275)/(1-275)+H(7*27T)/(1-27NT)+(8*278)/(1-27°8))
Input:

2 4x2% 5x2° 7x27 gx28

1+4 + + + -
1-2 1-2% 128 1-27 1-2%

Exact result:
105471193

1003935

Decimal approximation:
~105.057790594012560574140756124649504200969186252097994392...

-105.057790594...

-((1+4Q2/(1-2)+(4%274)/(1-274)+(5%275)/(1-275)+(T*27T)/(1-27T)+(8%278) /(1 -
278))))+34+1/golden ratio

Input:

2 4x2% 5x2° 7x27 Bx2t 1
-11+4 + - + + +34+ -
12 - gF . gF g P g gl ¢

# iz the golden ratio

Result:
1 139604983

# 1003935

Decimal approximation:
139.6758245827624554223453420500151423186894954319037572542. ..

139.6758245827... result practically equal to the rest mass of Pion meson 139.57
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Alternate forms:
278206031+ 10039355

2007870

139604 983 ¢ + 1003935
1003935 ¢

v5 278206031

+
2 2007870

Alternative representations:

2  4x2% 5%x2° 7%27 gx28 1
-[1+4 + + +34+ - =

+ +
=2 eg®’ Sgegds Sag? g i ¢

Ax2* 5x2° 7x27 gx2® 1
33-4|-2+

+ + + +
1-2% 1-2° 1-27 1-28| 2sin(549

2 4%x2% 5x2% 7x27 px2®
-(1+4 + + + + +34 +
Led bqag®l el Spag® g i

1 4x2% 5x2% 7x27 gx28
t—————————— 4|4+ + + +
2 cos(2169) G S T (I R,

4x2% 5x23 7x27 gx2®
+34 +

-(1+4 + + + +
[ [1—2 1-2% 1-2° 1-27 1-28
Al Feud ¥w9? 23] 1

+ + + + -
1T 0 algt 49" 2 sin(666 )

For x =2, we obtain:

2/(1-2)-273/(1-23)-275/(1-2°5)4279/(1-279)+21 1/(1-2711)- 27 13/(1-
232 5/(1-2715)- 271 7/(1-2217)-2719/(1-27M9)+ 2423/(1-2723)

Input:
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9 23 25 2';' 211
i 2 + + i
1-2 1-2° 1-2° 1-2° 1-2Y
213 215 21. 219 223

128 1215 1_217 1_2®° 1_p7

Exact result:
27321690985 131547 176 255 351 845 238

3302796536343 024015 629 782 184 239

Decimal approximation:
-0.82722927527249521991289446356244269699122343402130683324...

-0.82722927527...

Alternate form:
2732169085131547 176255351 845 238

3302796536343 024015629 782 184239

110727 * (((18*1/1073)+(((-2*[2/(1-2)-23/(1-23)-2"5/(1-275)+29/(1 -
2A9)2A T 1/(1-2711)- 2M3/(1-27M3)42715/(1-2815)- 271 7/(1-27417)-27M9/(1-2719)+
2723/(1-2723)])))))

Where 18 is a Lucas number

Input:
1 [18 . 2 27 b 2°
— _— - - - - -
1077 10° 1=2 3.2 127 1.9°
211 213 215 21? 219 223
1_211_1_213+1_215_1_21?_1_219+1_223

Exact result:
2761 895153958634392396 019884896 151

1651398268171512007814891092119500 000000000 000000 000000000000

Decimal approximation:
1.6724585505449904398257889271248853939824468680426136... x 10727

1.67245855054...%10™ result practically equal to the proton mass

Alternate form:
2761895153 958634392396 019884896151

1651398268171512007814891092 119500 000000 000000000 000000000000
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(((2/(1-2)-273/(1-273)-25/(1-275)4219/(1-229)+2~ 1 1/(1-2711)- 27M13/(1-
2M3)IH285/(1-2715)- 271 7/(1-2717)-2719/(1-27M19)+ 2423/(1-2723))))1/16

Input:
2 23 25 29 211
n " 5 & s
12 199 1.291.9%7q. 491
213 215 21? 219 223

128 "1 g5 127 1% 1.8 (/19
Result:

I
15' 2732169985131547176 255351845238
"ql 3302796536343024015 629782184239

Decimal approximation:

0.96922712035530468628594044770166718266374810278768567320... +
0.19279126103844237291409098070979525706816183456591372135...

Polar coordinates:
r = 0.988215 (radius), @=11.25° (angle

0.988215 result practically equal to the dilaton value 0.989117352243 = ¢

Alternate forms:
[‘f;f ~2732169 985 131547 176 255 351 845 238

3302796 536 343024 015629782 184 23915-"15] /

!
3302796536 343024015629 782184 239

| 2732169985131547176 255351845238 [ T ]
'!q 3302796536343024015 629782184239 6

| 2732169985 131547176255 351845 238 | [ m ]
sin| —
"q 3302796536 343024015629 782184 239 6

8*log base 0.988215 -(((((2/(1-2)-2"3/(1-2"3)-2"5/(1-2"5)+279/(1-279)+2" 1 1/(1-
2711)- 27M3/(1-2713)+27M 5/(1-28M5)- 28N 7/(1-28M7)-2719/(1-28M9)+ 27423/(1-
2723))))))+11+1/golden ratio

Input interpretation:

9 23 25 2.0 211
31050.988215[—[1_2 = |50 - o + o + : g -
213 215 21? 21;‘ 223
128 1_215 1.7 1_2°®" 1-223]]+1l+ ¢
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loggixiis the base=b logarithm

# iz the golden ratio

Result:
139.614...

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

Alternative representation:

1 ) 23 25 29 211
8 logp ossz15 - 1-2 1.8 1.2 x 1_5° + e
213 215 21? 219 223 1
- - - - ]+ 11+- =
(s T, o B S il ¢
g, 25 2 gl 23 515 517 29 373
11 + L3 i 3 lng(z TTe T IE5 T 1P Tl T8 T ipls T e 1-233}
@ logi0.988215)
Series representations:
2 23 25 29 211
81%988215[_[1—2 T1-28 1-28 1-2° 1-29%
213 215 21? El';‘ 223 1
+ - = + +11+- =
1_213 1_215 1_21? 1_21';' 1_223
(-1 (370626 551211 476 830 374430 339001 s
g 7o 3302796 536343024015620 782184 230 |
1 k=1 k
11+ - -
& log(0.988215)
2 23 25 29 211
Slﬂgn'gsgzls[_ 1-2 1.2 1-28 1-2° 1-29
213 215 21? 21';' 223 1
- - - + +11+ - =
128 3_g= 7 _zi¥ oy Bl 1-223]] ¢

1 2732169 985131547 176 255 351 845238
11+ - -674.829 log -
" 3302796 536343024015 629 782 184230
2732 169985 131547 176 255 351845238\ &, 3
og ' (-0.011785)" Gik)
3302 796536 343024015629 782184239 ) &

- b i i |
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For x =2, we obtain:

142(2/(1-2)-(272)/(1-4)-(273)/(1-8)+(274)/(1-16)-(2"5)/(1-32)+(2"6)/(1 -
64)+(28)/(1-256)+(219)/(1-512)+(2"10)/(1-1024))

Input:

1+2 - - + - + + + +
1-2 1-4 1-8 1-16 1-32 1-64 1-256 1-512 1-1024

Exact result:
8213920933

133302015

Decimal approximation:
-6.16189434045000855287146259567044054060248076520073608789...

-6.161894349459.....

(18+4)((1+2(2/(1-2)-(272)/(1-4)-(2°3)/(1-8)+H(24)/(1-16)-(275)/(1-32)+(276)/(1 -
64)+(28)/(1-256)+(219)/(1-512)+(2"10)/(1-1024))))))+4

Input:

2 22 23 24
-(18+4y|1+2 - - +
1-2 1-4 1-8 1-16

25 2& 2 8 29 210 ]]
+4

+ + + -
1-32 1-64 1-256 1-512 1-1024

Exact result:
1691250326

12118365
Decimal approximation:

139.5616756880981881631721771047496918932545768344161939337...
139.561675688098..... result practically equal to the rest mass of Pion meson 139.57
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From the results of above expression

-1.6073831292 -0.64283288507125 -105.057790594 -0.82722927527
-6.161894349459

we obtain:

-(-1+1/-1.6073831292 *1/ -0.64283288507125 *1/-105.057790594 *1/ -
0.82722927527 *1/ -6.161894349459)

Input interpretation:

1 1
L |
[ ’ 1.6073831292 | 0.64283288507125

1
[' 1D5.GS??9D594J [' D.EE?EEQE?SE?J [' 6.161894349459 D

Result:
1.001807232808681385922392462130095367937323337620356200257..

1.001807232808... result practically equal to the following Rogers-Ramanujan
continued fraction:

=1+ — =~1.0018674362

I+...

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

Note that:

1/[-(-1+1/-1.6073831292 *1/ -0.64283288507125 *1/-105.057790594 *1/ -
0.82722927527 *1/ -6.161894349459)]"6

Input interpretation:

/ 1 1
U |
! ” 1.6073831292 \ 0.64283288507125

1 1 1 6
[' 1u5.05??90594J [' 0.82722927527 ] [' 6.161894340450 m
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Result:
0.9892248/1841272302472237075291828264418396430748362794653...

0.9892248618... result practically equal to the dilaton value 0.989117352243 = ¢

21*1/log base 0.9892248618((1/[-(-1+1/-1.6073831292 *1/-0.64283288507125 *1/ -
105.057790594 *1/-0.82722927527 *1/ -6.161894349459)]))-Pi+golden ratio”2

Where 21 is a Fibonacci number

Input interpretation:
/
21x1 ,f" 1030.9892243618[

/ 1 1 1
/[ et sl
[ ! T 1.6073831202 \ 0.64283288507125 105.057790594

1 1 i
[_ u:n.az?zzgz?sz?] [' 6.161894349459 DH TR

loggixiis the base=b logarithm

# iz the golden ratio

Result:
125.47644, ..

125.47644... 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

Alternative representation:

21/ logg ogoaas(—(1/(-1 + —(1/(0.642832885071250000
(-1.60738312920000) (- 105.0577905940000)

(—0.827229275270000 (-6.16189434945900001 -

& 2 +21 s
T+d¢ =-m+g” +21 ) ————
/ log(0.989225)

logi
1/
(1-—=(1/(105.0577905940000 (-6.1618943494590000)
(-1.60738312920000)(-0.827229275270000)
(-0.642832885071250000mn
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Series representations:
21/ logg ogonss(—(1/1-1+—(1/(0.642832885071250000
(-1.60738312920000) (- 105.0577905940000)
(—0.827220275270000 (-6.1618943494590000)n0) -
21 log(0.989225)

ZG\J (-1 {-0.001803972610 19428
k=1 k

.FI'+¢'2 =¢'2—.FT—

21/1ogg egezas(—(1/ (-1 + —(1/ (0.642832885071250000 (- 1.60738312920000)
(-105.0577905940000) (-0.827229275270000

(—6.1618943494590000))))) — 7w + 6= =
21

2
log(0.99819602738980572)(92.3062 + >~ (~0.0107751)* Gik))

oS

21*1/log base 0.9892248618((1/[-(-1+1/-1.6073831292 *1/ -0.64283288507125 *1/ -
105.057790594 *1/-0.82722927527 *1/ -6.161894349459)]))-5+18+1/golden ratio

Where 21 and 5 are Fibonacci numbers, while 18 1s a Lucas number

Input interpretation:
/
211 J,." 1030.9392243618[

; 1 1 1
/1 el g -
[ / T 1.6073831202 \ 0.64283288507125 105.057790594

§ Il Jlsetneg
0.82722927527 )\ 6.161894349459 ¢

loggixiis the base=b logarithm

# iz the golden ratio
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Result:
139.61803. ..

139.61803... result practically equal to the rest mass of Pion meson 139.57

Alternative representation:

21/ 1og, ogeazs(~(1/(~1 + —(1/(0.642832885071250000
(—1.60738312920000) (- 105.0577905940000)
(—0.827229275270000 (~6.1618943494590000)))) —
R LTI L T VN
& & ! log(0.989225)
logi
1/
(1= —(1/(105.0577905940000 (—6.1618943494590000)
(-1.60738312920000) (~0.827229275270000)
(—0.642832885071250000))))

Series representations:

21/ logg ogozas(—(1/ (-1 + —(1/(0.642832885071250000
(-1.60738312920000) (- 105.0577905940000)

(—0.827229275270000 (-6.16189434945900001m1)) -

1 1 21 logi0.989225
5+18+-=13+- - )
& & Zw -1/ (-0.001803072610 19428
k=1 k

21/ logg egonas(—(1/ (-1 + —(1/(0.642832885071250000 (- 1.60738312920000)
(—105.0577905940000y(-0.827229275270000
1
(—6.1618943404500000) )11 -5 + 18 + ; =
1 21

13+ - - —
¢ log(0.99819602738980572)(92.3062 + » " (~0.0107751)" Gik))
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Page 231

For x = 18, we obtain:

18/(10+sqrt(36+1872)) — 1/2160 * (18/(8+14%18"3))*5

Input:
18 1 [ 18 ]5
- 3
104V 364182 216018+14:18
Result:
18 2187

10+6vVT0 9075708061687 780786 749 440

Decimal approximation:
0.621253797300711414830068653214948104631976939406456177439...

0.6212537973...

Alternate forms:
9(5445424837012 668472049664V 10 - 9075708061 687 780 786 752599)

117984 204 801941 150227742 720
27+10  81681372555190027080773 391
65 117984204 801941150227 742720
49008823533114 016248446976 v 10 - 81681372555 190 027080 773391
117984204 801941150 227 742720

Minimal polynomial:

1070790 198 672799 474 772222 730814 213 662594 057424 076 800 x° +
1482632582777 722349685 132151 731484 146490560 272302 080 x -
1334360 324499950114 715 797 205 614 156 009 131 066 472 446 683
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1/(((18/(10+sqrt(36+1872)) — 1/2160 * (18/(8+14*18°3))"5)))

Input:
1
18 _ 1 (1B }5
2160 l3+14 187

104y 364182

Result:
1

T 2187
10+6v 10  QOTSTOB0616ET T8O TBE 749440

Decimal approximation:
1.609648108945015332889144423294764565669127214084266903221...

1.6096481089...

From which, we can to obtain:

(-x/9075708061687780786749440 + 18/(10 + 6
sqrt(10)))=0.621253797300711414830068653214948104631976939406456177439

Input interpretation:
x 18

9075708061687 780786 749440 10+ 6 V10
0.621253797300711414830068653214948104631976939406456177439

Result:
18 'S

10+ 610 9075708 061687780 786749440
0.621253797300711414830068653214948104631976939406456177439

Plot:
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[

[].-I-: 18 X
1045 %10 9075 7T0B081 687 TEOTRET49 440

0.2 — 0.621253797300711414830068653214948"

4102 210 2102 4 w102 1046319765939406456177439

Alternate forms:
2.40072934027286297684426159403119871 % 107%% -
X

=10
0075708061687 780 786 749 440

2?@-45]- a

1
E[ 9075708061 687780 786749440
0.621253797300711414830068653214948104631976939406456177439

9 X
5.3v10 9075708 061687780786749440
0.621253797300711414830068653214948104631976939406456177439

Solution:
x = 2187.00000000000000000000000000000001

Integer solution:
x = 2187

2187
And:

(-(x+76)/9075708061687780786749440 + 18/(10 + 6
sqrt(10)))=0.621253797300711414830068653214948104631976939406456177439

Where 76 is a Lucas number

Input interpretation:
x+76 18

9075708061687 780786 749440 106 V10
0.621253797300711414830068653214948104631976939406456177439

Result:
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—x-76 18
9075708061687 780 786749440 10+ 6 v10
0.621253797300711414830068653214948104631976939406456177439

Plot:

VR

04

— _x-TH . 18

Q075 708061 AET 7E0TR6749440 1048 V10
0.2 ; — 0.621253797300711414830068653214948"
—4 %10 ~2w1p3 ' 2 w102 1102 104631976939406456177439

Alternate forms:
2.32508031747417180801016745541831755 % 10722 _
X

=10
O075 708061 687 780 786 740 440
—x-76

1
— (274 10 -45| =
0075708061687 780786 749 440 N 65 [ ]
0.621253797300711414830068653214948104631976939406456177439

—x-76 9
9075 708 061687 780 786 749440 5 . 3 vIo
0.6212537973007114148300686532149481045631976939406456177439

Expanded form:
X

9075 ?C:ILSEDﬁl 687 780 786 749 4-4[{;

10+ 610 2268927015421945196687360
0.621253797300711414830068653214948104631976939406456177439

Solution:
x = 2111.00000000000000000000000000000001

Integer solution:
x=2111

2111 result very near to the rest mass of strange D meson 2112.3
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Page 234

For x =2, we obtain:

2+(5/16)*273+(369/2048)*2"5+(4097/32268)*2"7+(1594895/16777216)*2"9

Input:
5 36 4097 1594895
2+—x23+—9x25+ 2 ><2?+Lxg
16 2048 32268 16777216

Exact result:
19875 643565

264339456

Decimal approximation:
75.18084818142320758056241477624891533407710425189041775133...

75.18984818142320.....

2-(23)/3+(31/120)%2°5-(661/2520)*27+(219677/725760)*2"9

Input:

2 A e 68l o 218877
2-— +— w2 - —— 2"+ w2
3120 2520 725 760

Exact result:
365716

2835
Decimal approximation:

129.0003527336860670194003527336860670194003527336860670194...
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129.000352733686067......

2+(2/3)*¥2°3+(31/120)*2°5+(37/1260)*277+(5981/725760)*2"9

Input:
2 J1 37 5081

o PRV Wl | W s L L g%
3 120 1260 725 760

Exact result:

66 844
2835

Decimal approximation:
23.57813051146384479717813051146384479717813051146384479717...

23.5781305114638...... result very near to the black hole entropy 23.6954

(19875643565/264339456 + 365716/2835 + 66844/2835)-76-11-golden ratio
where 76 and 11 are Lucas number

Input:
[ 19875643565 365716 66844

264339456 2835 2835

J—?ﬁ—ll—uﬁ

# iz the golden ratio

Result:
7032807964601

49960157 184

Decimal approximation:
139.1502974378232245579363111870331800329352783172345667057...

139.1502974 result practically equal to the rest mass of Pion meson 139.57

Alternate forms:

7007827 886 009 — 24980078592 v'5
49060157 184

7032807964601 -49960 157 184 ¢
49060 157184
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7007827886009 5

49960157184 2

Alternative representations:

(198?5643555 365716 ©66844

264 330 456 + 2835 = 2835

432560 19875643565
-87+ + -2 sni54 %)
2835 264339456

]—?5—11-¢:

(198?5643555 365716 66844

+ + ]—?5—11-¢=
264 339 456 2835 2835
432560 19875643565

2835 264330456

-87 +2cos(216°) +

[198?5643555 365716 66844

264330 456 + 2835 = 2835

432560 19875643565

-87 + + + 2 sin(BbB6 7
2835 264 330456

]—?5—11_¢:

Page 237
k(]-é' SPLEE SR (S
(- &= e‘*m)f\f-'ﬂ e =
‘ RN -‘"\h_ 2= o,

(1-e(-Pi))(1-e/(-3Pi))(1-e"(-5Pi))

Input:
(1-e™)(1-ePT)(1-e7T)

Decimal approximation:

0.956708725383334259887083150002997516798687988267252736507...

0.9567087253.... result very near to the spectral index ny , to the mesonic Regge
slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to

the value of the following Rogers-Ramanujan continued fraction:
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=1- — ~ (0.9568666373
V(¢_1)\/§_¢+1 1+ © —
1+ ¢ Z
e—ﬂ'
1+
1+..

From:

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

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

We know that o’ is the Regge slope (string tension). With regard the Omega mesons,
the values are:

w | 6| m,, /g =0 — 60 | 0.910 - 0.918
wiwy | 5+3 | myq=255—1390 | 0.988 — 1.18
wfws | 5+ 3 | myy =240 — 345 | 0.937 — 1.000
Property:
(1-¢®"){(1-¢>7){1-¢"}is a transcendental number

Alternate forms:
(€7 1) (e - 1)(1-¢)

(1-¢>"){1-e>") (1 +sinher) - coshim)

—F‘J‘r[

£ f’T—1]3[l+f’T+f2’1}[l+f”+¢=2”+03"+f4’1}

cosh(x) is the hyperbolic cosine function

sinhix) is the hyperbolic sine function
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Alternative representations:
[1 _f—n [1 _ —3:r [1 —En} i {1 _fﬂng‘(—l]} {1 _ f31’1-::g‘-:—1]}{1 _fEH-:-gq—lJ}

[1 —f_”}[l —f_gn]-[l —0_5"]- = {l —f_mDL}{l _f—54l:l"}[1 —f_lsnh}

(1-e™)(1-e")(1-¢>")=(1-exp™(@)(1l -exp (@) (1 - exp~>"(z)) for =

Series representations:
[1 —f‘_n}[l _ —EJT [1 _ —5.IT'II s

o / | o
1. 36 TR (- 1;"‘ (142 k) -azzk_n.;-1#.'.'1+2k|+ 24 3% (- 1;:".-.'1+2k1_
) L) ) [l
Okt ”k.-""xl*”‘] 18It 1;".-.'1+2k1 12kt ”k.-":““‘] Lot 1;".--'1+2k1

(1-e1-e7T)(1-e *‘”}:Liﬁ} [_1+iﬁﬂ
- 1
5]

(1-e™)(1-e")(1-e")=

ﬁ_"‘-\.
L[5
e
—
N -

=

+
ﬁ_"‘-\.
L [>1s
e
T—

+
g_"l-\.
W agk
Gl I
=

+
ﬁ_"ﬁ.
L[5
I
N

+
i_'_"h
L[]z

|
—_
_ 5

3 m m
1 1 1
-1+ — 1+ +
o =1f w (-1 o =1f
k=0 k! k=0 k! k=0 L
{ T 3 4
1 1 1 1
1+ + + +|————
o (-1f o (-1 o (=1f o (-1f
k=0 k! k=0 k! k=0 k! k=0 k!
! -2
1
w  (-1F
k=0 k!

Integral representations:
_ag 1 3 s o e o
R -3m) h1- _5n} 3 SISJD‘q"l—r di | -32 [N 1t dr 24 [V 1T dr
-20 ] 1142 4 _IE'JD \I' 2ar Rt J|':|1~.,|' 1-¢2 dr -4J|':|1w.l' 1-¢2 dr
[ —.iE

(1-e™){1-e2T)(1-e7") =
o . IR | T . e o . I |
1 —f_24h sm =)t dat +f—64|-3b (T at +¢u_16JEI sm= T dai _

~40/3 [ sS4 —33y3 J'Dmsin3qrn'r3 dr -8 Lmsin3»:n.u'r3 dr 83 B}“sin31r:.u'r3 ot
e ' +e ' - ' -8 '
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(1-€7)
EXp
EXp
BXp
EXp

EXp

1-e 31— ")=1—exp|-
R

EXp

33 e —
=g —+24J4*J-[—1+mdr
4 ]
[ (343 -1
-5 T+24{4*u'—[—1+t}tdt
0
3v3 -L
= —+24J4wf—[—1+t}tdt
4 o
( 3V3 s
- —24[4*.,"—[—1+t}tdt—8
/0
3v3 e E—
———24]4\}'—[—1+t}t4t—5
4 0
|’3,‘."§ i
-—-24[4«,*-[—1+m4r-3
/0

((2)"1/8))/(((e"P1)~1/24))

Input:
V2
af

e

(=]

Exact result:

E;'I'E o Ti24

Decimal approximation:
0.956708725113587003449038717361890724715615702454393013400. ..

0.956708725... as above described

Proper

V2 e

—m/24 .

ty:

15 a transcendental number

Alternative representations:

V2 VZ
z;tj'fT 24 ",IST
VZ V2
24 7T e—
i exp”iz)

100

3v3 -L
—-24]‘Hf—[—1+m dt |+
a

y—i-1l+t)t dt

dof (183t dE

N —(-1+t)t dt

=




Series representations:
Br— .
v 2 _ *?,"'E f‘1-"'53f=|:|“1-‘k.-"":1+2k:'

"Sl'l'i E‘II'_ i 1 —m/24
T
: -nf24
E E,'I'_ 1
B §a e

k=0 k!

Integral representations:
Br—
v 2

g _1/6(1 2
=*u'|2!“1'6JD\II1_E dr

S'_ ar {
v 2 fj'_ -1/12 jul 1/ 1-¢2 ar
]

= [

o 501/ (14e2)de

0.956708725113587003449038717361890724715615702454393013400...
0.95670872511.....

(1-e7)(1-37)(1-e)
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0.956708725383334259887083150002997516798687988267252736507...
0.95670872583...

s .
¢ = l-—— =~ 0.9568666373
V((D—l)\/g—(ﬂ'l'l 1+e—_37[
I+ ——
e—ﬂ'
1+
I+...

- -

-

| &

R oyl o374 e5T) &

(()™M1/4))/(((e"P1)~1/24))

Input:
ﬁ

E_“t{'_n
[
Exact result:

ﬁ o124

Decimal approximation:

1.043298262644687012527875688815591456103311209998752645741...

1.043298262644.....
Property:

4 )24
v 2 ¢ ™" is a transcendental number

Alternative representations:

NI V7

24 24 P
=it 180

102



Series representations:

4 .
v 2 :;HI.'E ~YB TR (-1 (142k)
= £ L

%'I'E :‘II'E i 1 —mi24
24 x a ~ k!
7 /24
2 1
=32
24 o 2 'i-;.‘k

Integral representations:

2

-

—

g laf 2
s f:"f f—l_-ISJD y 1< dr

L%}
=
ﬁ
]

4r— o
v 2 4 — -112 Jul 1/ 142 ar
= € /

2

e

ﬁ
=

N

24

—

TP,
_ :b. f_1_. 12 JD“J 1140 ) dt

~

(1+e"(-Pi))(1+e(-3Pi))(1+e”(-5Pi))

Input:
[1 +¢=_’T] [l +f‘_3ﬂ] [1 +¢=_5”}
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Decimal approximation:
1.043298262350525543682520473748670633841480414792812410071...

1.04329826235.....

Property:

(1 +¢='5"}[l + {“_Bﬂ}[l +¢ ") is a transcendental number

Alternate forms:

-2 -8 BT -5 -4 =3 -
1+d'.“ + £ + & + & + & + & + £

e [1 +1t='”]3 [l - +¢='2JT]-[1—¢='JT g gt +¢=4’T}

—Qn[ am 4m 5m G 8T E‘n}

.
s l+e v+ +¢ 4+ +¢ +e 4

Alternative representations:

[1 +P_ﬂ}[1 +f_3’T}[1 +¢=_5"} = {1 +cl-]ngf'_1]} {1 +f31’]-::g-:—1]}[1 +¢=5J‘1ng_”}
[1 +¢=_’T}[l +¢“_3’T}[1 +.|:“_5"} = [1 +a_mnh}[l +f_54uh}[1 +f‘_1805}

(1+e™)(1+e>")(1+e” ") =(1+exp™ @)1 +exp™ (@) (1 +exp>"(z)) forz = 1

Series representations:

(L+e7)(1 +¢=_3’T}[1 +¢=_5”]- -

3679 (=1 {142 k) 452 -1f ez k)P 472 -1 142 k)
. 11 e S0 1 - =0t T 4

I8 o (-1 fl142 k:.]

8
[

[1 Ao -1fezk) B ER 1R f(1e2k) 12 01K fl142k) 163f=,:,-;—1:"‘,."'f,1+2k]]
—e - +e - —e - +e -

- -3 -5 mwl_gn @“113
1+e ng”“‘“s-‘:[?E [1[?15”

=0

BT - T
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(L+e7)(1 +¢=_3”}[1 +¢=_5"]- -

T3 T
1 1 1
14| ——— 1| ————— | 4| ——
w o —1f w  (-1f (-1
k=0 k! k=0 k! k=0 k!
{ m T 3 4
1 1 1 1
1- + = +|——
o (-1f o (-1 o (=1f o (-1f
k=0 k! k=0 k! k=0 k! k=0 k!
! -2
1
w  (-1F
k=0 k!

Integral representations:

=V /4 o
(1 +f_”}[1+{“_3n}[1+4“_5n}= [1+.:='_|:31"13]-"l4 2 Voot dr]

o 1
L:%L+24 E,“ Vo2 ar

- Lo
2v3 rd a2
=g |y .:ir] -3

l+e l+e

(1+e7)(1 +¢=_3”}[1 +¢=_5"]- -

-24 [° st/ de —64y3 J;:l""'siﬂ3-:rjn.u'r3 e -16 [ sin2r)/r? dr
l+e ; +e ! +e ! +

Ja o0 i3 ey 3 o (g3 3 g o g3 ey i3 g3 [®aind ryfrd
f—ﬂﬂ.‘.IISJD s~ dr P 32/3 JEI s Ly dr jas SJEI sm=Ey dr e S,EJD am= L dt
(1+e7)(1 +f_g”}[1 Pl

-18 [™sinjryt de 2 '“'si'mr:u,-'r i3 2 [™aeinfryrdr 4 [=infryedr
F b [1 +e b : l-e¢ b +e b

e i [ o [l e o I o )
[1 _fz JD siniE Lt +.¢=4 JU sint)tdi {uﬁJD sIndE yE o +¢=8 JD sumr:,rdr]
From which, we obtain:

1/(((1+e(-Pi))(1+e(-3Pi))(1+e7(-5Pi))))

Input:
1

i1 +¢=_"}[1 +¢=_3’T}[l +¢=_5”]-
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Decimal approximation:
0.958498672094072074405294544580159111029190412076885988463. ..

0.958498672994... result very near to the spectral index ny , to the mesonic Regge
slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to
the value of the following Rogers-Ramanujan continued fraction:

e’ e

-

=1- - ~ (0.9568666373
\/(¢—1)\/§—¢+1 1+e—_3ﬂ
1+ © ”
e—ﬂ'
1+
1+..

From:

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

The primordial fluctuations are consistent with Gaussian purely adiabatic scalar

perturbations characterized by a power spectrum with a spectral index n;, = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

We know that o’ is the Regge slope (string tension). With regard the Omega mesons,
the values are:

w | 6| m, g =0 — 60 | 0.910 - 0.918
wiwy | 5+3 | myq=255—1390 | 0.988 — 1.18

wfws | 5+ 3 | myy =240 — 345 | 0.937 — 1.000

Property:
1

15 a transcendental number

(1 +f_5”}[l + E_B’T] (1+e™)
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Alternate forms:

f?:r

i1 +.:='"]l3 |:1—¢=JT +¢='2"}|:1—¢ﬂJT PRI L +f4"}

1 2 41
1- + - -
15(1+&™F Gil+e"P 45(1+e")

& -2 B

+
9 [1 —" +¢=2"} 5 [l —e 2T — T +¢=4”]-

Alternative representations:

1 1

(1+e™)(1 +r'3"}[1 +¢“_5"} B (1 +¢=_WDL}[1 +4=_54UL}[1 +¢=_ISUL}

1 1

[1+¢u_ﬂ}[1+¢u_3"}[1+¢u_5”} L [1+fﬂng-;—1;|}[1+f3:'1cug-:—1;l}[1+f5:’103‘-:—1;l}

1 1

-3nm

L+e™)(1+e37)(1+e>")  (1+exp™(@)(1+exp7(@)(1+exp>"(z))

Series representations:

1 36 £ o (-11 f{142k) J
=& !
(L+e™(l+e3)(1+e7°7) /

i i 3 [~ /i . E i
[[1 i dejq 1Jk.,aL1+2k.|] [l . Zk:ﬂ‘ 1 f{1+2k) " Zk:ﬂ‘ 1:*‘..;L1+2k;|]
o0k ff w1k \
[]_ _,f4 Zk;ﬂ‘ 1) I.".l"'Zk:' +.l“8 Zk;ﬂ‘ lilklln',1+2k|| i

w ok w1 '
L2 Zk:ﬂ‘ 1 {142k} +f162k=n‘ 1) J,1+2J-:.|]]

1 B o lg-‘rrIllI @ i 3
[1+f_"}[1+¢=_3”}[1+f_5”}_sz!] Jlll[[14-[)'2‘-‘{!]"]

(] el -2
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1

(L+e™){1+e2")(1+e7°7) N

o7 3 m
1 f 1 1 1
— 1 /el ——— 28 +
g (1K / w (-1 oo (-1 o (-1
k=0 L k=0 ki k=0 k! k=0 k!
o 3m
1 1 1 1
1- + - +|—
o (1K @ (1K @ (1K =
k=0 k! k=0 k! k=0 k! k=0 k!

Integral representations:

1

(1+e™)|1 +¢=_3”}[1 +f'5"} N

1

{1 +¢=_15 J&“sin“m..frd' dr] ['1 . f—? El“sin“ml.u‘r“ dr] [1 +4=_3 E“sin“n:r;ul.fr‘* dt

1

(1+e™)|1 +¢=_3"}[1 +¢=_5"} N

-5

- .,
"L‘ii+24 E,‘d' V2 dr]

= Afd e
ljf [1_'_‘,-'{3‘-*31!4-24}:1 Vi dr] lte

-3

- 3
3—'{";—3—+24 H‘ Via? @

l+e

1

(1+e™)(1 +¢=_3"}[1 +¢=_5"} -
fls LmEinm,.'r dr JIII,." [[1 +¢=2 Lmsin-:n,.'r dr]3 [1 ~ fz J'DmEin.:r:l,-'r dr +¢=4 J'Dmsinm,-'r dr]

2 [™sinir )t de 4 [ ginfryt dr & [ ainir)t di & [ =inir)yt di
[1 - b +e b - I +o I
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