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Abstract

In this research thesis, we have described the new possible mathematical connections
between the following fundamental mathematical constants: w, ¢, {(2), {(6), {(8) and

<(10)
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Mathematical connections between 7, \/n and £(2), £(6), &(8), {(10)
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Decimal approximation:
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1.634851249.... that is a golden number
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(((P1/(sqrt(2*3)))"2
Input:
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Decimal approximation:
1.644934066848226436472415166646025189218949901206798437735...

1.64493406.... = {(2)

Integral representations:
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Input:
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1.082323233711138191516003696541167902774750951918726907682. ..
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1.082323...
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Decimal approximation:
1.017343061984449139714517929790920527901817490032853561842....

1.01734306.... the reciprocal of this result is 1/1.01734306... = 0.9829525922... that
is very near to the dilaton value 0.989117352243 = ¢
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(((P1/(sqrt(6)))"2 * ((P1/(sqrt(15)))"2 * ((P1/(sqrt((10+11)/2))))"2 * ((P1/(sqrt(10)))"2
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Decimal approximation:
1.004077356197944339378685238508652465258960790649850020329...

1.004077356.... the reciprocal of this result is 1/1.004077356... = 0.9959392... that
is very near to the value of the following Rogers-Ramanujan continued fraction:
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((PV/(sqrt(6)))"2 * ((P1/(sqrt(15)))"2 * ((PV/(sqrt((10+11)/2))))"2 * ((P/(sqrt(10)))"2
% ((Pi/(sqrt(9+9/10)))"2
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1.000994575127818085337145958900319017006019531564477517257....
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1.000994575.... the reciprocal of this result is 1/1.000994575... = 0.999006413...
that is practically equal to the value of the following Rogers-Ramanujan continued

fraction:
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Decimal approximation:
1.000994575127818085337145958900319017006019531564477517257...
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((Pi/(sqr((1+3+8)/2)))"2 * ((Pi/(sqrt((1+8+21)/2)))"2 * ((Pi/(sqrt((3+5+13)/2)))"2 * (
(Pi/(sqrt((2+5+13)/2)))"2 * ((Pi/(sqrt(9+9/10)))*2
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((P1/(sqrt(9+9/10)))"2
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Decimal approximation:
0.996929737483773597862069797967287993466030243155635416809...

0.9969297.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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With regard the golden ratio and the mathematical connection with 7, we have
the following interesting expression:

2+H(((sqrt(5))+1)/2))*1/(sqrt(2))) + 2.21+(((sqrt(5))+1)/2))*1/(sqrt(3))) + 2.42+(((sqrt(
5)+1)/2))*1/(sqrt(5)))+ 2.53+(((sqrt(5))+1)/2))*1/(sqrt(7)))

Input:
1,— v 1 1, — o 1
2+[5[-J5+1]J E+2'21+[5H5+1J =
fopir—s % 1, — 1
2.42+[5[ 5+1]] E+2.5:3+[5[«u +1) —
Result:
12.5735...

12.5735... result very near to the black hole entropy 12.5664

Input interpretation:
12.5735

4
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Result:
3.143375

3.143375=m

2.57+(((sqrt(5))+1)/2))*1/(sqrt(8))) + 2.6 1+(((sqrt(5))+1)/2))*1/(sqrt(9)))+2.63+(((sqr
t(5))+1)/2))*1/(sqrt(10)))+2.66+(((sqrt(5))+1)/2))*1/(sqrt(11)))

Input:

,i_ +2.I5l+[% {!.;"'E+l]

1, —
2.5?+[5 [45 + 1] =

=4

2.63 + [% [u'g s 1]]

Result:
12.5809...

12.58009...

Input interpretation:
12.5809

4

Result:
3.145225

3.145225
(2.57+2.6142.63+2.66)/4

Input:
1
:1_ (2.57 +2.61 +2.63 +2.66)

Result:
2.6175

2.6175
sqrt((((2.57+2.6142.63+2.66)/4)))

Input:

1
.,‘;' ; (257 +2.61+2.63 +2.66)

Result:
1.617868968736343616999828034807702227323822820048926479819. .
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1.61786896873634......

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

From:

Exact Renormalization Group Equations.
An Introductory Review.

C. Bagnuls*and C. Bervilliert

C. E. Saclay, F91191 Gif-sur-Yvette Cedex, France
February 1, 2008

4.1.2 Reparametrization invariance linearly realized and preserved

With a view to control the preservation of the reparametrization invariance, one may impaose it
evidently, i.e. linearly, via a particular choice of cutoff function and try to keep this realization
through the derivative expansion [30]. This is what has been done in [22] for the Legendre version
of the ERGE (see below). For the smooth eutoff version of the ERGE, the only acceptable cutoff
function is power-law like [68, 30] (otherwise the cutoff should be sharp [68, 48]). Unfortunately,
for the Polchinski version, the symmetry is broken at finite order in the derivative expansion
and the regulators do not regulate, at least not in a finite order in the derivative expansion
[33, 30, 68, 38, 48, 104]. Now considering the Legendre version of the ERGE of section 2.6 is
sufficient to overcome this difficulty [33, 68, 48, 104, 38].

The smooth cutoff Legendre version and the derivative expansion By choosing a
power-law cutoff function C'(g?) = ¢®* in eq. (39), one is sure that the derivative expansion will
preserve the reparametrization invariance [33, 22] and that the exponent 7 will be unambiguously
defined.

Let us expand the Legendre (effective) action T [P] as follows:

L[] = /dd'r {L-"{a;). r}%zmt}(aﬂa)?}

18



in which ¢ is independent cn .
For d = 3 and k& = 1, the first order of the derivative expansion yields (after a long but
straightforward computation) the fallowing two coupled equations for [l and Z [22]:

. 1—pn/4 1
I o =0k ey X )l
\r@\f ur E'JE 2

1 ; 1 24242" —19(2")?
——(1+aped —n& + (1 = Ej J— T {,:_]_: =
2 \ 1/ \ 48 Z32(U" + 2y Z )2

1 _SSLHHZ.‘\/E_'_ _57{‘2:)2 ap (Z"""}QZ = 5 {U”’)EZ 1 QUW.Z’\.E-I— 1_.2"}2 [’8?}
48 Z(UY =2\ Z)5/2 LT VZ(U" —2/Z)¢ 12 —

As expected, the search for a non trivial fixed point solution for these equations (a solution
which is nonsingular up to v — ~o) produces a unique solution with an nunambiguously defined

7 [22]:
n = 0.05393 (88)

The linearization aboul Lhis lxed point vields the eigenvalues:

v = 06181 (89)
= 0.8975 (90)

and also a zero eigenvalue A — 0 [22] which corresponds to the redundant operator O [eq.
(24)] responsible for the moving along the line of equivalent ixed pomts. This is, of course, an
expected eomfirmation of the preservation of the reparametrization invariance.

We note that:

1/v=1/0.6181=1,617861187510......

And, from the previous formula:

IS
\( ; (257 +2.61+2.63 +2.66)
_ 1.617868968736343616999828034807702227323822820048026479819. .

1.617868968...

A very good mathematical connection!
Mathematical connections with {(12) and {(14)

Now, we have that from:

19



((Pi/(sqrt((143+8)/2)))"2 * ((Pi/(sqrt((1+8+21)/2)))"2 * ((Pi/(sqrt((3+5+13)/2)))"2 * (
(Pi/(sqrt((2+5+13)/2)))"2 * ((Pi/(sqrt(9+9/10)))*2

Input:
i

“||—1[1+3+81
2

i ki i i

— |I Il
1 [ 1 | =
“||5[1+3+211- ‘II|E[3+5+].31- ‘\IIE[E+5+13]- \I|IQ+E

Result:

Irm

93555

we obtain:
n°10/93555 ((((((((2472+23*5)"/2))Pi/(((sqrt((21*13*25%2)/2)))))"2

Input:

10 —_—

¥ 247 £ 23 %5

i

93555

i

.-
_\,'21[21 1325 2)

Result:
691 '2

638512875

Decimal approximation:
1.000246086553308048298637998047739670960416088458003404533...

1.0002460865.... the reciprocal of this result is 1/1.0002460865.... = 0,99975397399
result practically equal to the value of the following Rogers-Ramanujan mock theta
function:

20
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691 72

——— is a transcendental number
638512875

(((("10/93555)))) * (((((((2472+23*5)*1/2))Pi/(((sqrt((21*13%*25%2)/2)))))"2))) * [((
(sqrt(2*35)*Pi)"2 / (24°2+23*5)))]

Input:

E—— 2
ol T : (A 255 %)
242 + 235

i

93555

.-
'%[21 13x25%2)

Result:

2 ﬂ_14

18243225

Decimal approximation:
1.000061248135058704829258545105135333747481696169154549482 ...

1.000061248135....

———— |s atranscendental number
18243225

Series representations:
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'I E+ T
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N2t 51 | (/555 A |0 e
[21 13 25 2 32?58[]01—&]
A i _ "\."l—rE
(24% +23 - 5) 93555 N 18243225
[ 542
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Or:

(((("10/93555)))) * (((((((2472+23*5)*1/2))Pi/(((sqrt((21*13%*25%2)/2)))))"2))) * [((
(sqrt(2*35)*Pi)*2 * 2/(1382)))]

Input:
10 3 2
i 242 4 23..5 % [[1," 2.35 n] —J
03555 1382

\/3[21 13%25%2)
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Result:

2 ﬂ_14
18243225

Decimal approximation:
1.000061248135058704829258545105135333747481696169154549482 ...

1.000061248135...

Property:
2 }TH

———— |s atranscendental number
18243225

Now, we have that:

691%2 * ((7*10/93555)))) *
(((((((24°2+23%5)M/2)Pi/(((sqrt((21#13%25%2)/2)))))"2))) * [(((sqrt(2*35)*Pi) 2 *
2/(1382)))]

Input:
10 ) : L ¥ | 2
6912 V242 +23.5 : [[\,"2 35 ) —J
03555 A 1382
,"||'E[21 13:25+32)
Result:
2764 14
18243225

Decimal approximation:
1382.084644922651130074035309335297031239019704105771587385 ...

1382.0846 result very near to the rest mass of Sigma baryon 1382.8

Property:

2764 n'%
——— |s a transcendental number
182432235

or, equivalently:
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1382 * (((*10/93555)))) *
(((((((242+23*5)M/2))Pi/((sqrt((2 1#13%25%2)/2)))))2))) * [(((Sqrt(2*35)*Pi) 2 *

2/(1382)))]

Input:

710 T V2 2
242 + 935 x — ([ﬁz 35 | EJ

03555 P
\15[21 1325+ 2)

1382

Result:
2764 14

18243225

Decimal approximation:
1382.084644922651130074035309335297031239019704105771587385...

1382.0846449.... as above
Property:

2764 14

——— |s a transcendental number
182432235

Series representations:

| 02 AR

PRl | XAt XA (V2 35 }T}Z 2 s
I' 21 =13 -25 -2 =11
741955600 3842, S|

y 2
03555 - 1382 h 18243225

{ nal
138271 | =225 | (V235 #f 2
| 21 13 -85 .3 4
V 2
93555 - 1382 -
64 [0 4(-1F 11057172k (51424 p30l42k]) 14
2764 Ek:ﬂ_ 1+2 k

18243 225

24



[ 542 AR
1382 r'° [M (V2 35 a2

II'?I 3252

y 2
03555 - 1382 o
1 1 2 1
2?64[2-&3 [_Z} [1+2k LT 3+4k}]
18243225

Integral representations:

|I 2 —
1382710 | 22228 57 | 12 35 n? 2
| 9 ¥ .
e 45285376 ([~ 5 at)™
— +rl-
93555 - 1382 h 18243225
/ 2
13820 | L2223 7 | |/ 2x35 27 2 14
[.‘ 2 13 25 2 ' 45285376 [_f;;.ﬁ
y 2 v 12
93555 1382 h 18243225
v 242423 5 oo 12
13820 | Z=—=—=—=""| |(vV2 35 x| 2 _ »
At 741955 600 384 [jnlwf 1-t dt]
93555 - 1382 - 18243225

2%1382 * ((((1"10/93555)))) *
(((((((24°2+23*5)M/2)Pi/(((sqrt((21#13%25%2)/2)))))2))) * [(((sqrt(2*35)*Pi) 2 *
2/(1382)))]

Input:
10 —_— ——— 13 2
21382 V242 £ 23.5 s ([w,"? 35 ,-rr] —}
93555 '1 1382
\/5[21 13 x 25 x 2)
Result:
5528 714
18243225

Decimal approximation:
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2764.169289845302260148070618670504062478039408211543174770. ..
2764.1692... result very near to the rest mass of charmed Omega baryon 2765.9

Property:
5528 71#

——— |s atranscendental number
18243225

Series representations:

{ 2
ggl019gg) 22 23x3 x| 2% 35 2 2
I, - I,

Jrs 1483911 zoo?ﬁs[zz’ﬂj

03555 1382 18243225

-1 ]14
142k

'I E+ T
(270 1382)| === | ((V2 35 x 2

I|".l 3 =253

v 2

93555 - 1382
4{-1ff 11057 1-2k {5142k _4 2391+2k]]14

142k

5528 |5, -

18243 225

[ 042
(270 1382)| B2 2E | (V235 A 2)

I| 2 3«30«23

y 2
Q3555 1382 x
- 1 1 2 1
IR [Eki' [_4 [1+2k TR 3+4k}]
18243225

Integral representations:

{042
10 N2#f423 5 | goroae
(2710 1382) = — (V2 35 xf 2) _ .
I 90570752 ([ —5 dt|

1+

03555 1382 18243225

V242123 5 ; T
(2 xi0 1382) ﬁ [[ 2x 35 =) 2} G 14
|21 x13%252 90570752 jD ——dt
y 2 Y142

93555 1382 a 18243235

26



PR S

¥ 242423 .5 o ac i o)
(2 10 1382][ﬁ]2[[f2 35 n)” 2)

y 2
03555 1382 18243225

o |14
1483911200768 (1Y 1-¢* at |

We have that:

(32725 H((((((((2*1382 * ((((10/93555)))) *
(((((((242+23*5)M/2)Pi/(((sqrt((2 1% 13%25%2)/2)))))2))) * [(((sqre(2*35)*Pi) 2 *
2/(1382)) D))

Input:
—(32° -5)+

10 = —
V242 +23.5 i [[«Jz 35 x
93555 =
\,'5[21 13+252)

21382

lEBEJ

Result:
5528 714

18243225

Decimal approximation:
1745.169289845302260148070618670594062478039408211543174770...

1745.169289... This result is very near to the mass of candidate glueball f,(1710)
meson.

019

Property:

5528 r1*
-1019 + ———— is a transcendental number
18243225

Or:

1019+((((((((2*1382 * ((((n10/93555)))) *
(((((((2472+23%5)7/2))Pi/(((sqri((21%13%25%2)/2))))*2))) * [(((sqrt(2*35)*Pi)"2 *
2/(1382) D))

where 1019 =325

27



Input:

1019 +

2. 1382 2 v 242 +23.5 i [[1«’2 35 ]2 = ]
93555 = & T} " 1382

\15[21 1325:2)

Result:

5528 714

Bl LMY Y

18243225

Decimal approximation:
1745.169289845302260148070618670594062478039408211543174770...

1745.169289.... as above

Property:
5528 r1*
-1019 + ————— is a transcendental number
182432235

Series representations:

{42 I —
V24<422 -5 m [[‘u" 2 35 }T}E 2}
I| a5 3 '?IE a2
y 2
-1019 + N
93555 1382
1483911200768 (5 Sl
[ k=0 1+2k]

-1019 +
18243225

(2 1% 1382)

v 242423 .5 ; p——
=== | (V2 35 A 2)
I|'?l 3«20 =3
v 2

-1019 +
03555 1382
4(-1F 11957 1-2k 5142k 4 2391+3k]]14

G528 [Ekwﬂ = el
-1019 +
18243 225

(2 1% 1382)

V242432 51 [[“,ﬁ )2 2}
I| 2] -13.25.3 )
y 2
-1019 + _
Q3555 1382
I 1 1 3 1y
S {Ekﬂ:‘ [_4 [1+2k T g T 3+4k”

-1019 +
18243225

(219 1382)

28



Integral representations:

[ 542 s
V247423 5 [[,‘,2 35 }T}z 2}
II =2 3 '?IE 2
y 2
-1019 + =
Q3555 1382

90570 752 [ j dr}”
18 243225

(271° 1382)

-1019 +

PR e
II o] 3 '?IE ]
y 2
-1019 + -
Q3555 131842

90570 ?52[]51; dt]

W 12

{ 042 g
(2710 lSEE][M (V235 xf2)

-1019 +

18243225

———

{ 042 g
(2710 lSEE][M (V235 xf2)

I|':| 3303
y 2
~1019+ -
93555 1382
: 14
1483911200768 ([ 1-¢ at]
-1019 +

18243225

~1745+((((((((2*1382 * ((((n10/93555)))) *
(((((((2472+23%5)7/2))Pi/(((sqri((21%13%25%2)/2))))*2))) * [(((sqrt(2*35)*Pi)"2 *
2/(1382) D))

Input:
~1745 +

i@ 3 T e 53 2
2.1382 V242 423.5 [[1}2 35 n] —]
93555 N 1382
J 2 (21x13x25x2)

Result:
5528 714

—— - 1745
18243225

29



Decimal approximation:
1019.169289845302260148070618670594062478039408211543174770...

1019.1692... result very near to the rest mass of Phi meson 1019.445

Property:
5528 »'%
-1745 + ————— s a transcendental number
18243225

Series representations:

[ 542
10 V24 4225 I 2
(210 1382) — (V235 ) 2)

y 2

~1745 +
93555 - 1382
1483911200 768 [zw ﬂ]“

=0 142k

-1745 +
18243235

2 pr— T

| 2 -

V 2

-1745 +
93555 1382
41k 1105712k (51426 4 930] +z.~;]]14

328 [Ekwﬂ o 1+2 k
-1745 +
18243 225

(2 1% 1382)

V242423 .5 & [[‘.,ﬁ 2 2}

I| o) 3 '?IE a3
y 2
1745 + =
03555 1382 2
o 1k 1 2 1]
S {Eki' [_4 [1+2k Y g T 3+4k”

-1745 +
182433235

(2 1% 1382)

Integral representations:

v 242423 .5 & [[\.’ﬁ 2 2}

| 2 3303

y 2

~1745 +
93555 - 1382
90570 752( [ —5 dt]
~1745 + b 2 ¢!
18 243225

(2 1382)

30



| nal aa o
(20 1382) [M (V235 x 2)
II 2 3 '?IE 2

y 2
-1745 + =
03555 - 1382
14

90570 ?52[]51; ar]

V 12

18243235

-1745 +

a2 TR
(2710 lSEE][M (V235 x 2)

II'?l 3 '?IE a2
V 2
~1745 + -
03555 1382
X 14
1483911200768 [jnlﬂu"l—tz dt}
_1745 +
18243225

1/9.9%((((((((1382 * ((((T*10/93555)))) *
((((((2472+23*5) /2))Pi/(((sqrt((21*13%25%2)/2)))))*2))) * [(((sqrt(2*35)*Pi)"2 *

2/(1382))D)H)))

Input:
2
T M ) e i ([1."2 35 ]2 “ J
9.9 93555 ’ B Tl 1382
\15[21 1325+ 2)
Result:
139.605...

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

Series representations:
2

|I 2 —_—— 3
1382 51° [& (V235 f 2)
| 2 2 9
|
y 2

(93555 - 1382)9.9
2 1

0.00149213x'% 69 |5 697 [ 2 ]]2
k

s’ (szasme (1]

31



—_—m—

|I E — i
1382 x'° [ur (V235 xf 2)

II'? 32352

y 2
(93555  1382)9.9

2
0.00149213 5™ 69 [Z;LJ

':'.5_19]](':'%11.;]2

k!

1 i 1
Jes2a" [L:ﬂ@]z

k!

—

II'? 3252

v 2
(93555 - 1382)9.9
;—1]*‘{-]5]k<?u-z.;.mkz,;,““ ]2

| 42 S \
1382 x'° [M]z (V235 x 2)

0.00149213 7% [z;’ﬂ =

f.-1.1*":-}‘,]k {6825z 1 z* ]Z

pria e

~144-5-0.99-+((((((((1382 * ((((n10/93555)))) *
(((((((2472+23%57/2))Pi/(((sqri((21%13%25%2)/2))))*2))) * [(((sqrt(2*35)*Pi)"2 *
2/(1382) D))

Input:
1445 - 0894
w | — i g 8y
1382 v 242 ,23.5 T [[1,"2 35 ;r} —}

» 1382
\15[21 1325:2)

Result:

1232.00464.

1232.09464... result very near to the rest mass of Delta baryon 1232

Series representations:

32



o mal
1382 ;10 | L2 T | (2% 35 &) 2
..III|I 21 ]3.? 25 -2

~144-5-0.99 + _
93555 - 1382

2 = 2 1
0.0147721 [fr” y 69 [E‘,;;j 69* [ 2 ]]Z ~10153.6 v/ 6824 [2;;3 6824 [ 2 HZ]
k ke

mz [Z:LD 68247+ [ El ]]Z

k

)
IRy | M [\!2 35 fr}22
-.III|I 21 -13.35.2
2
-144-5-0.99 + -
93555 1382
1 1

2 (-2f(-1) 2 (-1} V2
C'-Dl4??21[}1’14 4 69 [Ekmdj MJ _10153.6 6824 [E’fd:l . 6824k-l E-k] ]

k!
i 1
e L e8ag -H_z ]k ]Z

2
y 6824 b S

of maZ
1382710 | L2242 57 | W2 35 47 2
II 21-13.235 .2
¥ 2

93555 1382
/
/
k=0

k(1 ey
o (L1 [—2}JFC (70 - z0)F =, ]Z_
k=0
a (-1 (-7), (6825 -z0)* z* ]Z
w (-1 (-1] (6825 - z0)* 7"
[ { z}k for not ((zpeR and —e < zp ¢
k

~144 -5-0.99 + .
10153.6 [Z =

0.0147721 [nl“ [Z -
ke

=0

We note that:

2 ;rrl4

18243225

= 1.000061248135058704829258545105135333747481696169154540482._ ..
33



And:
In(((1.0000612481350587*(2 n*14)))) + (9.9/100)

Input interpretation:
log(1.0000612481350587 (2 =4)) + %

logix is the natural logarithm

Result:
16.818427...
16.818427.... result very near to the black hole entropy 16.8741

Series representations:
0.9

log(1.00006124813505870000 - 2 =% + i

0.099 +log(-1 +2.00012249627011740000 x'%) -
& (1) (-1 +2.00012249627011740000 x'#)™*

2 ‘

k=1

9.9
log(1.00006124813505870000 2}T14] - 00

arg(2.00012249627011740000 x'* - x)

0.099 +2in - | + logix) -
2
@ (-1)* (2.00012249627011740000 x'* - xJ* x*
k=1 k
PER
log(1.00006124813505870000 - 2%} + == =
arg(2.00012249627011740000 x'* - zp) 1
0.099 4+ - lng[— ] +
2 -ty
arg(2.00012249627011740000 x'* — z;)
log(zg) + - | logizg) -
2
i (-1F (2.00012249627011740000 x'* - z0)* z5*

k

k=1

Integral representations:
9.9

log(1.00006124813505870000 2 1'%} + 700 =

'2.0001224-’;'&27011?40000314 l
0.099 + f - at

1
34



2.5
log(1.00006124813505870000 2nj4]+ e

100
S 1 friedy(—1+2.00012249627011740000 x4 I—s)° (1 + 5)
: — - - ds I
N L oo gty I(l-s)
From:
T ]Z [ m ]2 T
J:; V15 [ 10411
Y 2
ﬂ_ls
045

1.017343061984449139714517929790920527901817490032853561842. ..

We obtain:

(-34-5-1)+1.017343061984449139%945* ((Pi/(sqrt((1+3+8)/2)))"2 *
((Pi/(sqrt((1+8+21)/2)))"2 * ((Pi/(sqrt((3+5+13)/2)))"2

Input interpretation:
(-34 -5 - 1)+ 1.017343061984449130 - 945

i i I

.-
[2(3+5+13)
2

[ [
1 |1
\15[1+3+3} \,5[1+3+21+ \

Result:
038.0626259506605138. ..

938.0626... result very near to the rest mass of proton 938.272

From:

35



1.082323233711138191516003696541167902774750951918726907682...

;rr4

ﬁ is a transcendental number

We obtain:

(((p17°4/90)))"6 - (1-1.0061571663)

Input interpretation:
4 .6

[}T—] ~(1-1.0061571663)
90

Result:
1.6136235077...

1.6136235... that is a golden number

Series representations:

4.6
[%] —(1-1.006157166320000) =

4
LI B
0.00615716630000 + 529.6448273856 [J'Z‘ 1 Ek]z
+

4.6
[%] —(1-1.006157166320000) =

® 2% (-6 +50k)
0.00615716630000 + 1.881676423159 % 1012 ¥ = Fodans)

= ()

4 .6
[%] —(1-1.00615716630000) =
17k 24
e [ [‘;}
0.00615716630000 + 0.00003156020170344 +/ 3 L
Syt 2k

Integral representations:

36



90

] l <+
0.00615716630000 + 0.00003156920170344 [J 7 dt]z
o 1+t

4.6
[}T—] —(1-1.006157166320000) =

4.6
[%] -(1-1.00615716630000) =

1 - 4
0.00615716630000 +529.6448273856 [[ . e dt]z
0

4.6
[%] —{1-1.006157166320000) =

"o I [f} 4
0.00615716630000 + 0.00003156929179344 U S”l ﬁn]z
Jo

(((p1"4/90)))"6 *1.0061571663

Input interpretation:

JEaY
[—] 1.0061571663
a0

Result:
1.6173637789...

1.6173637789... result that is very near to the 1 / 0.6181 = 1.617861187510...... and
to the value of the golden ratio 1.618033988749...

Series representations:

}T4 6 'L'\l.l1 [_ l}k 4
— | 1.00615716630000 = 532.905938667796
[90] 2008 %X T2k

4.6
[%] 1.00615716630000 —

Ll k
0.0000317636691729901 |-1.00000000000000 + Z‘
k=1

2!{]

37



4 6 : B
, 2% (-6+50k)
[%] 1.00615716630000 = 1.89326221781910x 1014 L 2% (-6+50k)

= (%)

Integral representations:
4

&
S 1, 34
il 1.00615716630000 = 0.0000317636691729901 [( di‘J
a0 Jo 1412

4 PR—

a+ B - . 24
[ﬁ] 1.00615716630000 = 532.9059380667796 [[ ’u'l 1-t d‘t]
Jo

oo SITUE) ]24
(¥

4 6
[%] 1.00615716630000 = 0.0000317636691729901 [[
Jo

(((p17°4/90)))"6 *1.0061571663"5

Input interpretation:

46
[—] 1.0061571663°
90

Result:
1.657566695...

1.65756... is very near to the 14th root of the following Ramanujan’s class invariant

Q = (Gsos/Gro1 /5)3 =1164,2696 i.e. 1,65578...

Series representations:

4

6 [ JL 4
. =1y
L8 1.00615716630000° = 546.15241596204 L
a0 1+2k

=0

4.6
[%] 1.00615716630000° —

n.‘:.l Ek

‘ Ek]

0.000032553220746639 |-1.00000000000000 + L
k=1

38



4

4 .6 a -
L2 -6 +50k)
[%] 1.00615716630000° = 1.94032315889828 1072 |’ i B Sl

= ()

Integral representations:

4 .6
w1 24
[%] 1.00615716630000° = 0.000032553220746639 [( e d’t]
0 +t

S E— 94
[ 1 E;tJ

4.6
[%] 1.00615716630000% = 545.15241596204[
Jo

b ; ( reosing) R4
[ﬁ] 1.00615716630000 —D.DDDDBESSBEED?%&BQ“ : ﬁn]
L]

(((pi*4/90)))"6 *1.0061571663"(2Pi)

Input interpretation:

46
[—] 1.0061571663°7
90

Result:
1.670674174...

1.670674174...

We note that 1.670674174... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

Series representations:

39



AL i 002455215260 608 E;ﬂ_lzk,’l{zk]
ﬁ 1.00615716630000°" = 0.00003080360460665 ¢ Eetl

@ ok
-1.0000000000000 + 1.0000000000000 L 2k
i)

Ll
k=1

4.6
[%] 1.006157166300002" —

o -Ikl."l' [ s v2d
4398046511104 - 1.00615716630000° Zkeot1/1142K) (g0 -1
k=0 143k

8303765 625

4.6
[%] 1.00615716630000%™ —

k

25 (2% (6450 k) /[2*
1.00615716630000 <=2 /)

24
e z-k.:_msnk;.]
k=0 T (3ky
-G

531441000000

Now, from ((14):

211.14

1 1
{(14)—1+F+3H+"'—m

= 1.0000612...

(((m"10/93555)))) * (((((((2472+23*5)*1/2))Pi/(((sqrt((21*13*25%2)/2)))))"2))) * [((
(sqrt(2*35)*Pi)*2 * 2/(1382)))]

Input:

10 —_— —— 13 2

T |v24%2+23x5 : [[1!2 35 n] —J
Q3555 ( . 1382

\/E (21 x13x25x2)

Result:

2 ﬂ_14
18243225

Decimal approximation:
1.000061248135058704829258545105135333747481696169154549482....
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We can to obtain:

1/2 * 18243225 * ((((m"10/93555)))) *

((((((2472423%5) M /2))Pi/(((sqrt((21*13*25%*2)/2)))))"*2))) * [(((sqrt(2*35)*P1)"2 *
2/(1382)))]

Input:

10

1
-« 18243225
2 93555

i

[[«,fz 35 n]z 13%}

v 24% £23x5

.-
\(%[21 13x25x2)

Result:

14
i

Decimal approximation:
9.12217118175435317020437511076281627450270088329776225... x 10°

9.122171181... * 10°

Property:

14 .
a " 1s a transcendental number

Series representations:

| 042 r ;
18243225 [M]Z (V2 35 xf 2}“#”

|21 13 -35 -2
|

1I|I 2 x\\.l1 [-l]‘k 14
— 268435456 L
(2 ~ 1382) 93555 1+2k

|21 1325 -2
|

k) 2
(2 - 1382) 93555
Lwa 4(-1f 1195712k (5142 _4 . 239142k) 11

| 242 I ;
18243225 [&]2 (V2 35 " 2) ]nm

- ek

=0

41



21 13 <25 - 2

2

18243225 [[&]2 (V235 nf z}ﬂnm
1IIII

(2 x1382)93555

= 1]k 1 2 1 O
S (e
4] 149k T 1aak T+A%

=0

Integral representations:

{542 .
18243225 || 2221 | (V2 35 af 2) ||«
1IIII| 21 ]32 25 .2

" ]_ 14
:16384U dt]
(2 - 1382)93555 0 1+

{542 .
18243225 [M]Z (V235 nf 2}] a0
¥

II 2 3252

2

. 14
s 253435455“ Vi dt]
Jo

(2 +1382)93555

2 3=25 3

2

{542 | ;
18243225 [[—“ S rRa T[[vz 35 nf 2}”;#”
f 14
".I' ] 1
— 16384 j dt
(2 - 1382)93555 o M;F

(172 * 18243225 * (((*10/93555)))) *
(((((((2472+23%5)"/2))Pi/(((sqrt((21%13%25%2)/2))))*2))) * [(((sqrt(2*35)*Pi)*2 *
2/(1382)) D))" 1/14

Input:
1 10
= x18243225
2 93555
v 24% +23 5 il Uqg asnf —E—]“[ulm
' 1382

|
4%[21 13%25%2)

Exact result:
42



T

Decimal approximation:
« More digits
3.141592653589793238462643383279502884197169399375105820974...

3.14159265... =1

Property:

mis a transcendental number

Series representations:

[242, T P
18243225 || =——=—=2| (V2 35 x* 2)|«"°
II".l -
14 v

\ 2 1382)93555

2 &, (-1F

k=|:|1+2k

i

{042 R
18243225 || 221 | (V235 ) 2)||«°

I| 2] 13353
14 v :
\ (2 - 1382)93555 B
Z‘ 4[_ 1}k 1195—1—2.’( [51+2k —4 2391+2k}
e 1+2k

{242 P—
18243225 | 221 | (V235 ) 2)||«°

I| 2 3 '?5 2
14 Y 2
‘1: (2  1382y93555 n
il IT 1 2 1
51 (e 2 5o
4 1+2k 1+4k 3+4k
k=0

Integral representations:

{042 R
18243225 || 2221 | (V285 ) 2) ||«

| 2 9
|
y 2 &
19 =4I vi1-£2 dt
\ (2 1382) 93555 X
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{54l e
V247423 S [[1,..'2 35 ?T]z 2} i
[21:13-28-2 !
Y "1 1

2
14
=2

[13 243225
\ (2 - 1382)93555 o 12

dt

foa2 PO

[ V2424235 1 ]2[[",2 35 ) E}H’TID
II o 3 '?IE b '

y

[13243225
14 : 9 ( 1
\ (2 1382)93555 N A

dt

176 ((CCCCCCCCccceeccccecctr2 = 18243225 * ((((n°10/93555)))) *
(((((((242+23*5)71/2))Pi/(((sqrt((21*13%25%2)/2)))))"2))) * [(((sqre(2*35)*Pi)"2 *
2/(AI382)) NN IO "2

Input:

10 P—
18243 225 v 2424235 i

1
2 93555 >
\15[21 13425+ 2)

[= N

2 2
[1,"2 35 n]‘? E] ~(1/14)°

W

Exact result:
ﬂ_2

3

Decimal approximation:
1.644034066848226436472415166646025189218940001206798437735 ..

2 .i'T14
7'[2

2 - |
1.644934...=((2) = % = 1.644934 ... Thence from 18243225 to -

Property:
ﬂ_2

— lIs a transcendental number

Series representations:

44



V242423 51

P e
II 21 -13-25-32
y 2

18243225 r'°

(V235 x) 2)

(=2 N
=1
)

2x93555x1382

¥ 242403 5 ¢

II 21 <1235 -2
y )

18243225 51©

(V235 x 2)

[= N
-
o

293555 1382

V242423 51

e
II 21-13-25-32
N 2

18243225 r1°

(V235 x 2)

(=N
=1
)

2x93555x1382

Integral representations:

V242423 51

L L
II 21 -13-25-2
k'l 2

18243225 r!©

(V235 xf 2)

14
‘J 2 93555 1382

(= N

Y 248403 5 ¢

P e
II 2113252
W 2

18243225 p'©

(V235 = 2)

[= NN
—_
-

293555 1382

W 242403 5 ¢

P T
II 21 -13-25-2
N 2

18243225 r1°

(V2 35 xf 2)

[= NN
—
—

293555 1382
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-(27/1073)+1/6*(((CCCCCCCCCCCCCCCCC((1/2 = 18243225 * ((((n"10/93555)))) *
(((((((242+23*5)71/2))Pi/(((sqrt((21*13%25%2)/2)))))"2))) * [(((sqre(2*35)*Pi)"2 *
2/(AI382)) MM IO 2

Input:

27 431 Sl - i
i | S IR 908 v 24% 4235

100 6|2 O35ES

f
ﬁ'%[?l 13 %25 x 2)

—— 2 2
quzsn] Eﬁé]“ufmf

Exact result:
™ 27

6 1000

Decimal approximation:
1.617934066848226436472415166646025189218949901206798437735...

1.61793406...

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

Property:
27

i + — Is a transcendental number
1000 6

Series representations:
2

18 243225 ¢ H—iiiig—iilenfz 35 ﬂzzq
II'? 3«25«32
27 114 Y 2 27 = 1
——+—\ = — +Z‘—
10° 6 2 93555 1382 1000 ~ & k2
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o 542 \
18 2432251 || === | (V2 35 ) 2

——
IIE 3.25-2
27 114 y 2
- = =
10% 6 2 Q3555 1382
27, R
- 3
1000 i k

e
II 21 1325 -2
y 2

2 93555 1382

Al 042 "

18 243225:™ || 2225 | (V2 %35 ) 2)
R
103 5

4w
3

1000 =D[1+2k}

k

Integral representations:

A na? "
18 243225."° || 2225 | (V2 %35 ) 2)

e
2113 .25 2
27 114 y 2
S =
j|_|:|3 I5 2 03555 1382

A

" 1000

D itk

o na? .

182432257 [| === | (V2 35 f 2)
S
5

II 21 1325 -2
v 2
1[;.3 2 . 93555 . 1382 -
& v
. dt
" 1000 3 n 1+r2

e
I| 2 3.25-2
Y 2

2 93555 1382

2 J
“1000 " 3 - r2

o 542 \

18 24322571 || =222 | (V2 35 ) 2
R
103 "

Or:
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_1728/64000+1/6* ((((((CCCCCCCCCCCCC((1/2 * 18243225 * (((10/93555))))
(((((((24°2+23%5)M/2))P/(((sqrt((21%13%25%2)/2))) 2))* [(((sqrt(2*35)*Pi)"2 *
2/(1382)) DM L/14))N))))))"2

Input:
1728 1|1 il ¥ =y s
« +—|=x18243225 V247 +23.5
64000 6|2 93555 M
[ 2(21x13%25x%2)
\. 2

— 2
[[-q 2.35 ;r]2 E] ~(1/14°

Exact result:
27

6 1000

Decimal approximation:
1.617934066848226436472415166646025189218949901206798437735...

1.61793406...

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

Series representations:

[ 242 )
18 243225x'° H—%é?:%?:éé&]zﬂfz 35:ﬂ224
I| 2 3252 ; '
N 2

2

1728 114
54000 6 \ 2 ~ 93555 ~ 1382
I |
1000 2& K2
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1728
54DDD

1000

18 243225 1°
14
[
k=0

18 2432251°

V242423 5 1 [[v‘ﬁn}z 2}

P —
I| 2] ~13-25-2
N 2

2 93555 1382

V242423 51 [[vﬁn}z 2}

—
I| 3 E 25 b
y 2

1
(1+2k)y

Integral representations:

1728
54DDD

IDDD

1728
64DDD

IDDD

+5

2 93555 1382

18 243 225 x1¢

114

1

2
3

V242423 51 [[Vﬁ”}z 2}

—
I| 2] ~13-25.2
N 2

([ of

2 93555 1382

18 243 225 51¢

2
x| (7
[21:13-25.2 )
y 2

2 93555 1382

18 2432251°

14

V242423 51 [[vﬁn}z 2}

P —
I| 2] ~13-25-2
N 2

2|

2 93555 1382

49



From Wikipedia:

Positive integers

Even positive integers

For the even positive integers, one has the relationship to the Bernoulli numbers:

Bo, (2m)*

((2n) = (-1 2(2n)!

for n € N. The first few values are given by:

1 1 e _
¢(2)=1+ 2—2+3—2+-»- = = 1.6449. .. (OEIS: A013661)

(the demonstration of this equality is known as the Basel problem)

4
@) =1+ 2% + 3% - — % = 1.0823...(OEIS: A013662)

(the Stefan—Boltzmann law and Wien approximation in physics)

6
¢6) =1+ 2% 2 3% dvssm 9“7‘5 = 1.0173... ... (OEIS: A013664)
¢B) =1+ 21_3 + 3% +iee= % = 1.00407... ... (OEIS: A013666)
10
¢(10) =1+ 2% - 3% +oee= 9;7555 = 1.000994.... ..(OEIS: A013668)
12

¢(12) =1+ 2% + 3—12 4= % = 1.000246 . . . (OEIS: A013670)
¢(14) =1+ L, + ey +-o= Nl 1.0000612. .. (OEIS: A013672)

- old  gld T 18243225 e ' -
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J —
H Gl - ZGH LM — 2 GM
T ] 3
D /WL_“:_ b — 1 348 + 5143
LY -— =-GJ=GL NV = .
/ :%N e GK =Gl =GL NV % (25 Vim)
A / N\ 1
/ '\ / \ LN =GK=N 76(\
. 1 48 + 5/143
/ \ /1 \ FQ - GK WV oIN RV L A8 rsvIes

C|
/
/
r=1 7% 6 36(72+ /143)
[ Uv. PV || HT
¢ 3.141592619962187 = 7 ; = ; U
DX ___2> SLZQF -
Mi
! T R /
' -
I
I
N\ | \ /
I B e
!
I
5= 1.772453841419344
L

2
st (1 348 4 5,/143

———

%rs: VIV 4+ 1V =

36

6 36(72+143) )

Squaring the circle and from this the approximated half circumference (1)

e e 5
36  \6 36(72+143)

1.77245384141934376 ... 2 = 3.141592619962188. ..

2
V1
2- J25 4 (1 W roN ) = 1.77245384141934376 . . .

Now, we have that:

2%sqri((((((25/36H(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))*2))))))

Input:

25 [1 348 + 5143
2 | —+|-+
\ 36 (6 36(72+v143)

Decimal approximation:
1.772453841419343762029388284014552505633630521299223913874 ..

1.7724538...
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1073 *
2%sqri((((((25/36H(((((1/6+H(((348+5sqrt(143))/((36(72+sqrt(143)))))))*2))))))

Input:

10°

25 [1 348 + 5143 ]2
2| —+]-+
\ 36 (6 36(72+V143)

Result:
25 [1 348 + 5143 ]2

EDDD'\ 3% -

+
6 36(72+v143)

Decimal approximation:
1772.453841419343762029388284014552505633630521299223913874. ..

1772.4538... result in the range of the mass of candidate “glueball” f;(1710) and the
hypothetical mass of Gluino (1760 + 15 MeV- 1785.16 GeV).

(CCCCCCCCCT073 *
%’1"/8;1?(((((((25/ 36+(((((1/6+(((348+5sqrt(143))/((36(72+sqrt(143)))))))"2))))N))))))

Input:

. 25 [1 348 + 5143 ]2
15 10 2 bl o] ek
\ \ 36 (6 36(72+V143)

Exact result:

1 348 +54143 ]2
+ P—
6 36(72+v143)

Decimal approximation:
1.646537636570675947892853141156024005051074167558751742607...

1.646537...% ((2) == = 1.644934 ..
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OE - /05 . 0B
OF = OE = FA,;

- 1 —
GA = S EAY

Squaring the circle, approximate construction according to Ramanujan of 1914, with continuation of the
construction (dashed lines, mean proportional red line).

192 J214
(92 292) = 223 3.1415926525826461252 . .

Now, we have that:
(((972+(1972)/22)"1/4

Input:

192

’9+22

Result:
4| 2143

22

Decimal approximation:
3.141592652582646125206037179644022371557877983160126149695...

3.14159265... =

1/ (((9°2+(19°2)/22))*1 /4
53



Result:
V 2143

Decimal approximation:
0.318300886285836009187604674738153993933575850843801161903...

0.31830988...

_89+107 * 1/ (((9°2+(1972)/22))"1/4

Input:
-89 +10%
| 2
4 g2 , 197
‘\'I 9 22
Result:
[ 22
10000 2 -89
2143

Decimal approximation:
3094.098862858360091876046747381539939335758508438911619035...

3094.0988... result very near to the rest mass of J/Psi meson 3096.916

And:
((C1/3(((-89+10M * 1/ ((972+(197°2)122) 1 /4)))))1/14

Input:

1

- |-89 +10%
14 3 4.' 5 102
\\ “fg +E
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Exact result:
|
[1 |
14/ — | 10000
\ 3 N 2143

-89

Decimal approximation:
1.641510937539780637063173324640870068271457448212422139089...

2
1.64151...={(2) = ’% = 1.644934 ...

Computations and observations of Dr. Mariano Del Gaudio

NP RQ DIF.Prec.| DIF.PIGRECO/2
2 1,414213562 0,156582764
3 1,732050808 | 0,317837 -0,161254481
5 2,236067977 | 0,504017 -0,665271651
7 2,645751311 | 0,409683 -1,074954984
3,141592654 1,772453851
3,141592654 1,570796327 | CIRC/4
3,141592654 0,785398163 | AREA/4

V2 =1,4142135623730950488016887242097
V3 =1,7320508075688772935274463415059
V5 =2,2360679774997896964091736687313
V7 =2,6457513110645905905016157536393

Vi = 1,7724538509055160272981674833411
/2 =1,5707963267948966192313216916398
/4 =0,78539816339744830961566084581988
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1,5707963267948966192313216916398 -1,4142135623730950488016887242097 =
=0,1565827644218015704296329674301;
(0,1565827644218015704296329674301)"* =
0,62905119112207220252548038624754

1,5707963267948966192313216916398 -1,7320508075688772935274463415059 =
=-0,1612544807739806742961246498661;
-(0,1612544807739806742961246498661)" =
-0,63369159634835856910289482534756

1,5707963267948966192313216916398 - 2,2360679774997896964091736687313 =
=-0,6652716507048930771778519770915

1,5707963267948966192313216916398 - 2,6457513110645905905016157536393 =
=-1,0749549842696939712702940619995;
1/-(1,0749549842696939712702940619995) =
1/-1,6585628912291236591732875130487 =
-0,60293161343970652150412808559299

-27/1073+1.00615716632+[1/4((((0.62905119112207220252548038624754)-(-
0.63369159634835856910289482534756)-(-
0.6652716507048930771778519770915)-(-
0.60293161343970652150412808559299))))]

Input interpretation:
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27 1
- E +1.0061571663° + a (0.62905119112207220252548038624754 -

-0.63369159634835856910289482534756 -
-0.6652716507048930771778519770915 -
-0.60293161343970652150412808559299)

Result:
1.6180887562006034482675888185698975

1.61808875...
Or, with corrector 9.01826/1000, we obtain:

(3%9.01826/10"3)+1.006157166372+[1/4((((0.6290511911220722025254803862475
4)-(-0.63369159634835856910289482534756)-(-
0.6652716507048930771778519770915)-(-
0.60293161343970652150412808559299))))]

Input interpretation:
9.01826 , 1
-[3 +1.0061571663" + 5 (0.62905119112207220252548038624754 -

-0.63369159634835856010289482534756 -
-0.6652716507048930771778519770915 -
-0.60293161343970652150412808559299)

Result:
1.6180339762006034482675888185698975

1.618033976... This result is practically the value of the golden ratio
1,618033988749...

With regard  and e, we have the following beautiful Ramanujan formula:

https://ibmathsresources.com/2013/03/19/ramanujans-beauty-in-mathematics/
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