Analyzing some Ramanujan equations: mathematical connections with Prime
Numbers Theory, ¢, {(2) and various parameters of Particle Physics. I1
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Abstract

In this paper we have described and analyzed some Ramanujan equations. We have
obtained several mathematical connections between Prime Numbers Theory, ¢, {(2)
and various parameters of Particle Physics.
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We want to analyze the following Hardy’s observations



.10.5), we obtain
V]ipgl—e#log2+elog 3 —

Ramanujan now infers that
(2.10.7) Dly) > 1}
or
(2.10.8) Bly) - H(2y)+6(3y) — ..

for some I. He gives no reason, but the conclusion is correct and easily
proved.* Up to this point his argument, though expressed in a less con-
venient notation than that which I have used, is quite sound.
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(2.10.9) Blw) 1.

All that would be necessary, if he were aiming at the Prime Number Theorem
only, would be the milder conclusion that

(2.10.10) Bly) = o(;}

and we may continue his argument as if he asserted no more than this.
He then states that

f2OTA TN ,f.."..,\_l.....ngﬂqnn—gm" 1
& LU L) WUallf) = 108 & 1, 2776 ¥ ey
1 Y
and from (2.10.10) and (2.10.11) he deduces that
1
(2.10.12) P(y) = é(yl+¢s{y)~§,

which is (2.8.3). What he actually says and professes to derive from (2.10.9)

CTONS, s
18 L&

(2.10.13) b (27 ;}.J_Glrl'i
FLwrJ y ! LSl
or at any rate
(2.10.14) $(y) = ~+ Oy~

for every positive d.

Now (2.8.3) is true; it is, as I said, the half-way stage in the “ Hardy-
Littlewood” proof; and from (2.8.3) we can deduce the Prime Number
Theorem in an “‘elementary’ manner, that is to say by arguments which
make no use of the notion of an analytic function of the complex variable.

* Tuse I for **alimit” (not necessarily the same in different contexts).

* For example, the series
logl—log2+logd—...

is summable (C, 1). The sum is — 4 log ¢7.



It follows that, if Ramanujan really had proved (2.10.12), he would have
found an elementary proof of the Prime Number Theorem, a proof involving
no function-theory at all. In particular, he would never have needed (2.7.6);
and this is of course enough to convince any reader who knows the subject
that the proof cannot possibly be correct. And in fact Ramanujan has
deduced the true conclusion from two false propositions, the proposition
(2.10.11), and the proposition that (2.10.8) implies (2.10.10).

2.11. T had better show the falsity of these propositions at once. In the
first place, (2.10.8) does not imply (2.10.10), and still less (2.10.9). Suppose,
for example, that

x(y) = g7
Then  xly)—x(2y)+x(8y)—... = y 1o (1—-2- -6t L 3g-1-ai_ )
= (1=-27%) {(1+at) y1-9,
which is 0 if a= ikﬂ;
log2

but ¥ x(y) oscillates, in contradiction to Ramanujan’s statement. It is true
that x(y) is not a power-series in e¥, as is Ramanujan’s ¢,(y), but we can
find such series which mimie the hehaviour of y(y) as closely as we please,
and the statement cannot be rehabilitated by any such reservation.

It is only patural that Ramanujan’s argument should contain faws like
this, where his instincts misled him about the validity of difficult general
theorems. There are true Tauberian theorems which have some superficial
resemblance to the one which I have just refuted, and a good deal of ex-
perience and subtlety is needed to distinguish the true from the false. His
second error is much more surprising, since one would have expected him
to be right about the behaviour of a special function like ¢,(v).

He seems to have been deceived by an “integral analogy . The integral
analogue of the series (2.10.11) is

(2.11.1) log 2 J " geet g,
0
% 1 [ e~V 1
T —2Y = —vE = ~
and _ J.ﬂ 2%e~ ¥V dx ]HEEL eV dz Jiogn” glogh’

so thas (2.11.1) behaves in the manner which he attributes to (2.10.11).
But (2,10.11) itself behaves differently, having “wobbles” of order 1/y.

We ean refute Ramanujan’s agsertion in numerous waye. In the first
place, if (2.10.11) were true it would follow (by the Hardy-Littlewood
Tauberian theorem) that

X
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This is plainly false, since the series is practically doubled when x passes
through a value 2™,
A more direct argument is as follows. The function ¢,(y) satisfies the

equation Ba(y) — 264(2y) = 26-Wlog2.
It may also be verified at once that

valy) = —log2 S IY TR
satisfies Ue(y) — 295(2y) = 27 1og 2,
and therefore h(y) = Pa(y) —Vraly)
satisfies h(y)—2h(2y) = 0.
Also yh(y) is not a constant.”
If now we write yh(y) = H(logy),
then H(logy) = H(logy+log 2),

so that H is periodic and not constant. Hence y 2(y) does not tend to a limit,
nor does yd,(y).

Finally we can, if we please, exhibit the “wobbles” in a formula. We
can prove that

B T b A o 1+2,?m) S
(2112) goly) =2 -Tog2 8 — 15 oo o 5 (lng2 y :

where the dash excludes the value k = 0; and the last series shows the
wobbles, of order 1/y, explicitly. It converges rapidly, and the wobbles are
small compared with the dominant term.

The formula (2.11.2) may be deduced by differentiation from the last formula on
P. 283 of this paper (in which the sign of the last term should be changed).
Ramanujan, when I disputed the truth of his statement, produced the amended

formula
. y o, Y P e
Pa(y)+log 2(1"3. 11r7.317 153 !"‘“') =g Tk

where y Fly) = -0000098844 cos (2‘1‘;‘:;525' +-87281 1)

correct to 10 places of decimals’. This takes account explicitly of the terms in which
E=+1.



We have analyzed the mathematics described in some pages of Manuscript Book 3,
which precede Ramanujan's formula and we have obtained interesting results, which
we have shown in this paper

From:
Manuscript Book 3 of Srinivasa Ramanujan

Now, we have (page 4)

Thence:

sqrt[PI/((((2(1-1/(372))(1-1/(7"2))(1-1/(1172))))))]

Input:

TS

Exact result:

T o
1‘|| 10

32



Decimal approximation:
1.348701011445751593271777335649680215083696658410094723130...

1.3487010114457.....

Property:
|
77.[ =
10

15 a transcendental number

32

All 2nd roots of (5929 7)/10240:

—_—

7T [m g
— | — ¢ =1.348B7 (real, principal root)
32 \f' 10

FE m i
— [ — & =-1.3487 (realroot
32 10

Series representations:

o, COF (14322 )

V2(1-3)(-2)(-25) &= k!

7 11=

L

o 1F(-2) (222 g gt

l g

| : _ —z 2 ) V10240

‘1| 1~z (-5 (V=) é‘j ki
not R and . ]

‘Jz[l'g—lﬂ”l‘fe}[l-ﬁ} ) 2V

From which, we obtain:

141/2 sqrt[PI/((((2(1-1/(3 2))(1-1/(T 2)(1-1/(11°2)))))]

Input:
1 | T
1+5 || 1 ] 1
V2(-2)-2)(- 1



Exact result:

iy

|
77 | =
10

1
T 64

Decimal approximation:
1.674350505722875796635888667824840107541848320205047361565...

1.6743505057.... result near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 /5)3 =1164.2696 i.e. 1.65578...

Property:

|
77 =
10
is a transcendental number

1
T 64

Alternate forms:

%[54%??’ mn]

64410 + 77V
64410

Series representations:
k sozomie 1)
2 COF (i ()

1| }T 1 10240
1+= | . 5 o B P
2y 2(1- 2)(1- 2) (-1 ? i 2
fons | at :1+£sf¥%‘[_l}k[_é}k{%‘zﬂ}kzﬁ
AR 2
not R and
| i
1+5 |I 1 1 T
V2(-2)-5) -1
502057 k59200 ko ki1
1 arg —x} o (—1) ——x} x -2
l+—exp[zn [1022::' ]\':k%‘n [11:12443 e [ z}k



Now, from

Fork=2 and A =1.3487010114457

1.3487010114457 / (sqrt(2-1)) + x/ (2*2-1)"(1/4)) + y/(4*2-1)(1/8)) + z/((8*2-
1A(1/16))

Input interpretation:

1.3487010114457 x y .
+ + +
2-1 NZxd—1 NAxa—1 VExZ-d
Result:

2 y+

T+ 5+ +1.3487010114457
v3 V7 V15

Geometric figure:

plane

Alternate forms:
1.9614x 107 (3.87395x 10° x + 3.99758 x 10° y +4.30456 x 10° z + 6.87622 x 10°)

0.7598356856516 x + 0.7840842766892 y + 0.8442051535105 = + 1.3487010114457

0.7598356856516 (1.0000000000000 x + 1.0319129405153 y + 1.1111549107969 = +
1.7749903524064)

Real root:
z = —0.8999645236529 x — 0.9286850379622 v - 1.5974283469920

Root:
z = —0.8999645236529 x — 0.9286850379622 v - 1.5974283469920

Properties as a function:

Domain

RS



Range
R (all real

K is the set of real numbers

Root for the variable z:
= o=
1.1844199221588 (-0.7598356856516 x — 0.7840842766892 y — 1.3487010114457)

Partial derivatives:

d( x ¥ £ 1
—| ==+ 27—+ —— +1.3487010114457 | = —
ax\y3 V7 V15 V3
d( x ¥ £ 1
—| =+ =+ —— +1.3487010114457 | = —
ayY\ys V15 V7
af x ¥ = 1
—| =+ =+ ;—— +1.3487010114457 | = ——
¥#Z\V3 V7 VIi5 V15
Indefinite integral:
+(1.3487010114457 x ¥ z
f — + 4 + 5 + o dx =
v2-1 Vv2x2-1 +f4x2-1 vB-2-1

0.37991784282580 x° + 0.78408427668922 x y + 0.84429515351053 x z +
1.3487010114457 x - constant

Definite integral over a sphere of radius R:
”f i +1.348?01011445?]“‘@@:

L i .
16———
xe +_1,fE +z2 «R2

v3 Y7 V15
5.649425585029 R®

Definite integral over a cube of edge length 2 L:

o 1 ¥ ¥ z 3
[ [ J 1.3487010114457 + — + —— + ——— |dzdydx = 10.789608091566 L
meknmbesl v3 ~7 ¥15

10



Thence:

B =-1.774990352407

C= 2.71918158991 x 10"-14

D = 4.3360531494978316297518598 x 10"-13

1.3487010114457 / (sqrt(2-1)) + (-1.774990352407)/ ((2*2-1)(1/4)) +
(27191815899 1e-14)/((4*2-1) (1/8)) + (4.336053149497e-13)/((8*2-1)(1/16))

Input interpretation:
1.3487010114457  1.774990352407

+

v2-1 NZx2-1
2.71918158991 10~ 4.336053149497 10713
+
vaxZ_1 Bx2 -1
Result:

—4.73175... % 1074
-4.73175...%10™"

From which:

S1A(((1.3487010114457 / (sqrt(2-1)) + (-1.774990352407)/ ((2*2-1)°(1/4)) +
(2.71918158991e-14)/((4*2-1)N(1/8)) + (4.336053149497¢-13)/((8*2-1)(1/16))))))

Input interpretation:

1
1.3487010114457 _ 1774990352407 _ 2.71918158991 10-14 . 4336053140497 1013
Va1 Y723 Y320 85z

Result:

=y

s iz complex infinity
Decimal approximation:
2.1133844757525991136737819255680193283354353626113919... x 103

Decimal form:
21133844757525.00113A737810255680193283354353626113919

21133844757525.99.....

11



[-1/(((1.3487010114457 / (sqrt(2-1)) + (-1.774990352407)/ ((2*2-1)(1/4)) +
(2.7191815899 1e-14)/((4*2-1)N(1/8)) + (4.336053149497¢-13)/((8*2-
DA1/16))]"1/64

Input interpretation:

1
63 13487010114457 _ 1.774990352407 _ 2.71918158991 1014 , 4336053149497 1013
Va1 Y723 a2 85z

Result:

=y

s iz complex infinity

Decimal approximation:
1.615112540682022156252269667466251317803156934065705182647...

1.6151125406... result that is a good approximation to the value of the golden ratio
1.618033988749...

For B, C and D equal to 1, we obtain:

1.3487010114457 / (sqrt(2-1)) + 1/ (2*2-1)A(1/4)) + 1/((4*2-1)(1/8)) + 1/((8*2-
1)A(1/16))

Input interpretation:

1.3487010114457 1 1 1
- - -
vZ-1 ¥2x2-1 ~34x2-1 VB=x2Z-1
Result:

3.7369161272970...
3.7369161272970...

12



From which:

1+1/(((1.3487010114457 / (sqrt(2-1)) + 1/ (2*2-1)(1/4)) + 1/(4*2-1)(1/8)) +
1/((8*2-1)N(1/16)))"1/3

Input interpretation:
1+

[ 1348701014457 1 1 1
3 ¥y y g 16

Result:
1.64440001881980. ..

1.64440991881989....

u

2
{2)= % = 1.644934 ...

Or for B = 1.34870101144577(1/4) C = 1.3487010114457/(1/8)
D = 1.3487010114457/(1/16)

1.3487010114457 / (sqrt(2-1)) + 1.3487010114457°(1/4)/ ((2*2-1)\(1/4)) +
1.3487010114457/(1/8)/((4*2-1)(1/8)) + 1.34870101144577(1/16)/((8*2-1)(1/16))

Input interpretation:
1.3487010114457 V1.3487010114457

+ +
v2-1 VIx2-1
V1.3487010114457 'V 1.3487010114457
+
Ya.2-1 Wex2-1

Result:
3.8417274648788. ..

3.8417274648788...

13



1-+1/(((1.3487010114457 / (sqrt(2-1)) + 1.34870101144577(1/4)/ ((2*2-1)(1/4)) +
1.3487010114457°(1/8)/((4*2-1) (1/8)) + 1.3487010114457(1/16)/((8*2-
DA1/16))))N /3

Input interpretation:
1

1+

4 8 16
5 1.348?01011445?+1r1.348?01011445? +'?‘1.34E?01011445? + Y 1.2487010114457

4 P 16
v2-1 vz S Vez21

Result:
1.63849546335453...

TL'Z

1.63849546335453.... = {(2) = - = 1.644934 ...

Now, we have that (page 4):

and we obtain:

sqrt((2(1-1/(3"2))(1-1/(7°2))(1-1/(1172))(1-1/(19°2))))

Input:

[2- )2 )%

Exact result:
1.312371838687628161312371838687628161312371838687628161312. ..

1.3123718386....

Repeating decimal:
1.312371838687628161 (period 18)

14



All 2nd roots of 3686400/2140369:
1920 ¢°

1463
1920 &' 7
1463

=1.3124 (real, principal root)

=-1.3124 (realroot)

(1+1/7)(1+1/11)(1+1/19)

Input:

50 )0 5)

Exact result:
1920

1463

Decimal approximation:
1.312371838687628161312371838687628161312371838687628161312...

1.31237183868...

Repeating decimal:
1.312371838687628161 (period 18)

141/2 sqrt((1-1/(372))(1-1/(772))(1-1/(11°2))(1-1/(1972))))

Input:
I
(e [

Exact result:

2423
1463

Decimal approximation:
1.656185919343814080656185919343814080656185919343814080656...

Repeating decimal:
1.656185919343814080 (period 18)

1.656185919343814080 result very near to the 14th root of the following

Ramanujan’s class invariant Q = (6505/6101/5)3 =1164.2696 i.e. 1.65578...
15




((sqrt((1-1/(3*2)(1- /(T 2))(1-1/(11°2))(1-1/(1972)))))))"28-322+29

Input:
|

| 1 1 1 1 28

Exact result:
73184043198562322 621718913 147652 150 738960708612 223275 749 249,
704733219890585694 827 165030058 747/
42348802231 187 137 787060717408 722876276 440616 678015751 752984 "
202821775117454 066460 187610721

Decimal approximation:
1728.125456749448178932121871333540855688072443303465291585...

1728.12545674....

This result is very near to the mass of candidate glueball fo(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729
(taxicab number)

1072(((sqrt(2(1-1/(32))(1-1/(772)(1-1/(1172))(1-1/(19°2)))))))+8

Input:
|

10° u|'2(l—3—i][l—%}[l— ﬁ}[l—l—;z] +8

Exact result:
203 704

1463
Decimal approximation:
139.2371838687628161312371838687628161312371838687628161312...
139.23718386..... result practically equal to the rest mass of Pion meson 139.57
MeV

16



1072(((sqrt(2(1-1/(372))(1-1/(7°2))(1-1/(1172))(1-1/(19°2)))))))-53-1/golden ratio

Input:

o 220 )5

# iz the golden ratio

Exact result:
184685 1

1463 ¢

Decimal approximation:
125.6191498800129212830325970343971780135168746889570532601...

125.6191498..... result very near to the Higgs boson mass 125.18 GeV

Now, we have that (page 6):

(((In[((1+(sqrt5))/2)]*1/P1)))"2

Input:

os(z (1+¥5))- 2]

log(x) is the natural logarithm

Exact result:

1ag2{§ (1+¥5))
ﬂz

Decimal approximation:
0.023462421710806909463112025130508650169194928065080959403...

0.0234624217108.....

17



Alternate forms:
csch™1(2)°

:
o)

144 5

J1_I_Z

(log(1+V'5 ) - log(2)*
H_Z

1 X : : ;i
csch™ (x)is the inverse hyperbalic cosecant function

Alternative representations:

[mg[E1 (1+ E}}]Z ) [lag!.[é (1+ E]}]Z

i i

i i

(log(} (1+V5))F  (log@log, (2 (1+ E”]Z

i T

(log(Z (1+V5))} [ Lia(1+;(-1- E}}T

Series representations:

o (3
[19g[§[1+v"§}}]z [EH k

) .
[21}1’

ha

al gllr 1445 -2 x|

+logix) - E7

}'I'z

ke

I:—% [kl: 14v'5 -2 .14.':[Jc " ]Z

18



[mrls{z 145 |

1—%]k{1+‘f?—21:rkx_k]z

k

+logix) - B,

JTI_2

=

h

[lcg{ [T F}}]Z

Integral representations:

[lcg{ [1+~.f’_]]Z ) [JII{HH]'I‘“]Z

JT|_2

i

" { 1+ 1+'.n'? :|:|_5 Fi-s12 [{1+4s)
lcg{ [1+\,l"_] [J_Jmf; 2 s d’s]z
[ T - 4% =
rix) is the gamma function
Page 6
- o :
% )4t (A + 2 ) (08
—— - -—
A 3 o x B A = 2

Exp(0.0234624217108/2)

Input interpretation:
0.0234624217108 J

2

exp(

Result:
1.0118002913779...

1.0118002913779...

19



(1+0.0234624217108)/(exp(0.0234624217108)) *
(1+1/4)4/(exp(0.0234624217108)) * (1+2/9)°9/(exp(0.0234624217108))

Input interpretation:

¢ 114 2@
1 +0.0234624217108 \1+2) (1+3)
exp(0.0234624217108) exp(0.0234624217108) exp(0.0234624217108)

Result:
14.17407524806. ..

14.17407524806...

1-+1/((((1+0.0234624217108)/(exp(0.0234624217108)) *
(1+1/4)°4/(exp(0.0234624217108)) * (1+2/9Y°9/(exp(0.0234624217108)))))*1/6

Input interpretation:
1+

1

.5|| 140.0234624217108
‘u expl00234624217108) exp00234624217108) exp0.0234624217108)

||1 g-l;i

[, 11
l|1+ZI| | +_Cl.|

Result:
1.6428123484629. ..

1.6428123484629..... = {(2) = = = 1.644934 ...

123((((1+0.0234624217108)/(exp(0.0234624217108)) *
(1+1/4)"4/(exp(0.0234624217108)) * (1+2/9)"9/(exp(0.0234624217108)))))-11-
4+1/golden ratio

Input interpretation:

f 14 24e
1+0.0234624217108 1+ ] 1+ &l
exp(0.0234624217108) exp(0.0234624217108) exp(0.0234624217108)

1
s P
fi)

#is the golden ratio

20



Result:
1729.029289500...

1729.0292895....

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. The number 1728 is one less than the Hardy—Ramanujan number 1729
(taxicab number)

Pir2((((1+0.0234624217108)/(exp(0.0234624217108)) *
(1+1/4)°4/(exp(0.0234624217108)) * (1+2/9)°9/(exp(0.0234624217108)))))-1/golden

ratio

Input interpretation:
114 2%
o 1+0.0234624217108 (1+3) (1+2) 1

exp(0.0234624217108) exp(0.0234624217108) EpoLD23452421?lDS}._¢

#is the golden ratio

Result:
139.2744814609...

139.2744814609.... result practically equal to the rest mass of Pion meson 139.57
MeV

Pi”2((((1+0.0234624217108)/(exp(0.0234624217108)) *
(1+1/4)"4/(exp(0.0234624217108)) * (1+2/9)"9/(exp(0.0234624217108)))))-13-
golden ratio

Input interpretation:

114 24
.| 1+0.0234624217108 (132 (1+3)
exp(0.0234624217108) exp(0.0234624217108) exp(0.0234624217108)

13 -¢

# iz the golden ratio

21



Result:
125.2744814609. ..

125.2744814609... result very near to the Higgs boson mass 125.18 GeV
From (page 6)

- - _— .

& _:‘-
% ol o0 T

0

Cous

integrate log(((((1+sqrt(1+4a))/2))))/a da, 0..1

Definite integral:
o lag[El (1+v1+4a }}

;I_Z
J dd=— = GﬁS?g?‘q-
0 a 15

0.657974

log(x) is the natural logarithm

Visual representation of the integral:

|\}

0.8
0.6
0.4

0.2

0.0 0.2 0.4 0.6 0.8 1.0

Indefinite integral:
L1 1aa
‘I\M da = L'lz[il (V4a+1 + 1]-}+

i

;(2log(1-Vaa+1)+log(: (Vaa+1 +1)))log(; (V4a+1 +1))+constant

[assuming a complex-valued logarithm)
Lipixiis the polylogarithm function
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and:
1+(((integrate log(((((1+sqrt(1+4a))/2))))/a da, 0..1)))

Inp ut

iy f 1+m}

logixi is the natural logarithm

Computation result:

. +fllug(§ (1+v1+4a i]
0 a

da = 1.65797

Decimal approximation:
1.657973626739200574588966066658410075687579960482719375004. ..

1.6579736267.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (Gsos/G101 ,5)3 =1164.2696 i.e. 1.65578...

From (page 7)
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we have:
In((2P1)/(In2))

Input:

[ 2 ]
o
4 log(2)

logixy is the natural logarithm

Decimal approximation:
2.204389986991009810573098631043904749177058395112672088687...

2.20438998699...

Alternate form:
log(2) + logir) - logilogi2))

Alternative representations:

[ 2 ] 1 [ 2 }
(§] = 10§,
A log(2) B log(2)

1 [ 2 J | 1 [ 2
og P b og(a) log,

lag[E}J

()= s 25
0 = — ==
: log(2) ; logi2)

Series representations:
[_ logi2) }k

ol e 25 2
glng[E} o lng[E}

k=1

e k ok 2 K
& logi2)) 2 5 = k
_ L _1k [_Em —k
1 [ 5 ] ; ,-rr arg[ZD] arg(z) L z[ 1) [hgm %) 2o
o =2im + logizn) -
8 logi(2) 2 e k=1 k



Integral representations:

- 5.

lag( 2n ]:JIDHE]EL{{'
logi2) 1 t

2
- i R LR r[1+5}[_1+]ng-:2]
lag[ ]:——J ds for
logi2) 2w Joioaty ril-s)

2m }-5

Iixiis the gamma function

(2Pi*2)/In2

Input:
27

log(2)

logixy is the natural logarithm

Decimal approximation:
28.47765864997501086772135142273369089364055687532930406290...

28.47765864...

Alternative representations:
2.2 24
logi2) log,(2)

2 2%
log(2) logia)log,(2)

2 ° 2
logi2) 2 coth™(3)

Series representations:

22 2 n? —
log(2) 2ir [Ellg:;i—x]J + log(x) - Z:l:l -:—lik-:z;rikr'k o

227 2 n?

logi2) Yol [EISLZ,T_E]J [lﬂg[i] . 102[20}] " Z:Jﬂ -:—1]""<2;znf"z,:,“"‘
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2 ° 2 x?

102[2} B ﬂ—ﬂlg{%‘l—ﬂlgfzﬂj
| —ar

e (-1 2 55"
+logizp) - L:;l e

2m k

Integral representations:
24 27

logi2) [21,

og(2) J'l ; It

2 7’ 4in’

logi2) J'J'w+y Ti-s) [{1+s) Fo
—i@+y  [{1-s)

(2Pi)/In2

Input:
2n

log(2)

logix) is the natural logarithm

Decimal approximation:
9.064720283654387619255365891433333620343722935447591168372...

9.06472028...

Alternative representations:
2 2

log(2) = log,(2)

2 2
logi2) log(a)log,_(2)

2 2
logi2) 2 coth™(3)

Series representations:
2 2

= e 2 o
log(2) EI}T[ELEEIE_HJ : 108_[1,}_2‘? : -:—l]k-:Egr]kx
n =
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2 2

logizn) + [E%ZJT'ZD_‘J [lug[ i] + logizg }] - Z:';l %

2m 2m
102[2} n—alg{%]—algim]
Q| —L

o (1 @z g
+logizg) - L:Ll B i stie o

2m k

Integral representations:
2n 2

log2) |52 rl dt

2 4in
logi2) a -J"J'.\AJ-{]' Ti-s¥ [{1+s) s
-i @4y [(1-s)

Summing the various results, we obtain:
((In((2P1)/(In2)))) + (((2Pi"2)/In2)) + (((2Pi)/In2))

Input:

[ 2r ] 2 x° 2
0

& log(2) + log(2) 5 log(2)

logix is the natural logarithm

Decimal approximation:
39.74676892062040829754981594521092926316133820588956731996...

39.74676892...
Alternate forms:

2m(l+m [ 2 J
T . T 0
logi2) g logi2)

2r+2n° + ng[E}lag[]z—L}
ogl2)

log(2)

2+ 2% +log2) logim - log(2) (loglog(2)) - log(2))
log(2)
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Alternative representations:
(sz 27 2 [EHJ 2 27

+ + = - -
B log(2y/) logi2y log2) “Llogi2) log,(2)y log.(2)
( 2 J 2 n? 2 — [ 2 J 2 2
) = logia) lo
B log(2) ’ log(2) " log(2) B Be log(2) 4 logiaylog,i2) ’ logia) log,(2)
2 2 n? 2 , 2 2 2 72
Dg( ]+ + = - [1 - J+ - = + - =
logi2)/ log(2y logi2) logi2) Li;(-1)  Lij(-1)

Series representations:
( 2 J 27 2nm

(] —
. lug[E} : logi2) i lcg[E} :
m
[]ng_'-:.?:l D} arg[]ng-:.?:l - zﬂ}
= 1ng +1ng[z.;.}+ — logizg) +
T iy
2
+
oo (=1 (2 25K
log(zg ]-+[ g-:Z J[lug[ ]+10g[z.;.}]—2‘k=1 —:D 0
2 2

log(ao) +| *E2=| [lﬂg[ziu] +logeza)) - 317, ‘_lhzfﬂ =

(-1 [2—" —z.;.}k o

i logi2)
ke

k=1
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2 2 n° 2
(g

(§] —
B log(2) = log(2) N log(2)
2m
arg(2 - x arg{—x+ } arg(2 — x
e +4.FI'2{ S }J mg) F{E—TPJIGE[I}—
2 2

arg{—x+]2"2 }
ey R lcg[x}—lcgz[x}+
2m
I 4
2 arg{_x-l-]gg-.;z:.} i[ 1} [2 x}
ET +
2 =
k .k 2r ik
o [x}i -1 (2 -x0F x* .- {arg{z x}Ji[ 1" x [_x+]|:|g|:2:|}
P
. k 4 k
k
w D (-xr 20
logix i
gix) .
i i [—l}kl +a [E—x}kl x'kl &3 [—x+ ]jgﬁ}ki /
ky=1kg=1 ey kz /
arg(2 - x) = -1 (2 -x)f x*
P T -~
[ I 2 n g }+Z K
k=1
[ 2 J 2 n 2
+ + =
B log(2)) logi2y logi2)
n—arg[i] —argizg) i m- arg{iJ —argizg)
2n-2n +4n° et -4 | log(zg) -
2 2T
1
F—arg[gl—arg[ﬂ:} @ [_l}k [2_5,0}& zak
lcgz[zu}+21}T
2 i ke
1
—arg| — | - arg(z)
= [—l}k{E—ZD}kZEk = arg[z,:,] argiZo
lcg[zg}z i +2im B
k=1
ki 2n Kk 2 k&
= [_1} {@ —z,;,} %o = (-1 ) {]nng;u ZD} %o
1 i
Z P + ng[zn}z P
k=1 k=1

S
o [_1}k1+5:2 [Z—Zn}kl{ 21 —20}2201 2

- logi2) !
39D ky ko /

kl =1 kz =1

m- arg{i] - argizg)

—2inm 7 lag[z.;.}+§

(— 1} 2 - z.;.} zn
k
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Integral representations:

2m+2° +log@) '[! . dty diy

(140 JlogiZ)H2Z r-logl2 )

[ 2 ] 2 x* 2
o + T+ =
= logi2y) logi2) logi2) J'f;l dt

Dg[ 2}1’] 2 n’ 2

- - =
logi2)/ log(2)y logi2)
B . . - Ti-s)? M{1+s)(-1+ |.:.Ea:21]-3
i|8x° +8x% - [J‘.Nﬂ' tosl 2124s) :J'.S] v - 2= s
-4y  [{1-s) i cay [{1-s)

2
i eady [i=s)" [{145)
ZfrJ'_‘.WJrr i) ds

Performing the following algebraic sum, we obtain:

((In((2Pi)/(In2)))) + (((2Pi*2)/In2)) - (((2Pi)/In2))

Input:
[ 2 ] 2 n? 2n
s * logi2) logi2)

logi2)

logix is the natural logarithm

Decimal approximation:
17.20854837932961343789288690025645252411977554476904080584. ..

17.208548379...

Alternate forms:
2im=1ym

log(2)

2ir-1)yx 2
—_— lug[ ]
logi2) logi2)

- log(2 m) + log(log(2y)

—2x+2x° - lng[mlug[] 2’121}
o gi2)

logi2)
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Alternative representations:
2 2 n

| ( 2 J 2 x° 2 — [ 2 ]
-lo - = —logiaylo -
B log(2) : log(2y log(2) B0k log(2)/) logia)log,(2) : logia) log, (2)
2 2 n 2 2 2 2 n
—lng[ ]+ - = —lng,.( J— +
log2y) logi2y logi2) logi2y/) log,i2)y log,i2)
2 2 n° 2 , 2 2 2 n?
—1Dg( J+ - =L11[1— J—— : =
logi2)/ log(2y logi2) logi2) Li;(-1)  Liy(-1)

Series representations:
2 ] 27 2nm
: logi2y logi2)

- lng[

logi2)
2m 2nm
_ a—rg[]ng{zj _ZU} lug[iJ—lng[z ) — a—rg[hgm _ZD} log(zg) -
2n Eq . 2 0
2m
+

logiso) +| 25252 (log( 1) + logi)) - 33y, S5

2
2 2
log(zo) + l%&‘J [lug[fﬂ] +logizp }] x Z:‘Ll ‘_lﬁ‘z;zﬂ’kzﬁk
& L [];T’:z _zn}k i
2 :

k=1
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2 2 7 2
(g

—lo — —
B log(2) +10g[2} log(2)

2m
ar {—x +
g log-:z;u}

2

logix) -

argi2 - x
—E.FI'+2.FI'2+4.FI'2{ B }J

{arg[E—x}J
W L oA
2

logi2)
2

; arg{‘xﬂj;z,} T K v o
BT 2}1_ ; +

arg{—x S L }

2irm lcg[x}—lcgz[x}+

-1 x [x+]u‘;—"23}k

ke

® -1 @ -0 argi2 — x| e
logix +2 { J
g }é K im = kz_‘l

o {—x+ 2—”}k

lagi2)
logix E I
glx) K

k
PR | e FE D G [—x+ 2—”} 2

e logi2) i
32 k, ko /

kl =1k2=1

arg(2 - x) ® 1@ -x)f
2 {—J log(x) -
[ I o + log(x) kZ{ P

(zn] 2 n? 2

B log(2) % log(2) B log(2) -

n—arg[i] —arg(z;) i m- arg{iJ —argizg)
2r+2n +4n° et -4 | log(zg) -
2 2m

T arg[i ] —argisg)

lcgz[zu}+21}T
2r

i[ 1) (2 - z.;.} 55

k=1

= —|- (Zq)
= [—l}k (2 - Zn}k Zak = arg[z,:, ] argiZo
lcg[zn}kz_‘l i +2im e

U (22 -z 2t o 1 (22— zo) g5t

]
logi2) logiz)
+ logiza) =
Z K glZo Z K
k=1 k=1

_1.k1 Heo _ k1 2m ko &y ko
i (-1 (2 —zo) {]Dg'#ZJ Zn} Zn /
ky ko /

kl =1 kz =1

1
a— arg[;] —argizg} g l}k (2 —2-'|:|]‘Ic Zﬁk

2 + logizay -
e 2 B\t E k
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Integral representations:
2 27 2n
o8{jog3)

- —_ —
log2)! log(2) logi2)
_2r+2n% +log@ [ [1 - dt, dt
R LR }JU 'rD {1+ MlogZiH2 r-log{2iiq) cRas
21
J'l . dt

_Gg[ 2 ] 2 n? 2

1 = =
logi2y/ logi2) logi2)
- W — B Ti-s)? M{1+s)(-1+ IDE‘:T“]'E
i|-8n® +8x% 4 [j‘.“‘“]’ e .;J's] [ e 2 ds
-i @4y [{l-s) —i oty [(1-s)

S, g
ioaty T{=s)” [{1+s)
zfrj—u'wﬂ' [(1-s5) ds

Multiplying the results, we obtain:

((In((2Pi)/(In2)))) (((2Pi*2)/In2)) (((2Pi)/In2))

Input:

[2}1’] 2 x* 2
)4

log(2y) log(2y logi2)

log(x) is the natural logarithm

Exact result:

e
45 IDE[E;J

log?(2)

Decimal approximation:
569.0456620556244658364918972442354124629248429568863086987...

569.0456620.....

Alternate forms:
4 7% (log(2) + log(m) - log(log(21)

log?(2)
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4r°logm  4n° loglogi2y 4n°
- +
log*(2) log?(2) log(2)

Alternative representations:

{lcg[hz;z)}[En}}[E;rz}zq-n (E;T JFZ[ 1 ]z

log(2) log(2) log,(2)

{lng[ L }IEN}}[EFZ}

logi2) 2 3 1
=4 rlogalo [ J ( }Z
logi2) logi2) 7 108(@) 108a logi2) d logia) log,(2)

{lng[ 49 }IEF}}[EFFZ}

2 1
]DE’:Z:‘ =—4}TL.i.1[1— T J}TZ [_ . JZ
logi2) logi2) log(2) Liy(-1)

Series representations:
{lng[ CL }IEH}}[Eﬂz}

logi2) _
log(2) log(2)
2 & 2n
Eug_'ﬂ—x+ -1% x {—x+ - ]"
457 _gl}rl-—'*ﬂsﬂ ~log(x) + I, .k logi2) ]

Tor x [

(27 22220 | logey +4 Y | SUEeFAY

logi2)

log(2) log(2)

I 1 W
2

Fnrﬂqég%m;

2m

(log( 2% ) (2 m) (2 %)

2
(i 5"

4 3
’T k

-2ir —logizo) + Z1,

o2 i K
—ilogzo)+i ) ‘—13&12:':']&3':' ]Z

(log( 22 )2 m) (2 %)

logi2)
logi2)log(2)

4II'3[

2m 2 2 —*
- i -1 =
aLg{ loe (23 lel | 2) =0 : :Ikll log(2) z,:,:[kzn

logizo) - I,

2w k

lag[il +logizg) +

[[E%EJ 1GE[$ ] +log(zo) + [mgfn_ JJ logizo) - Z::I:l - Q:DHD* JZ
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Integral representations:

2m

2m ) 3 ~log(2) 1
[lng[lng-:z]j (2 }T}} [2 ,rr2'|. B 4n _fl ; dt
log(2) log(2) B [ iz_l ._“}2
r
. ) s ri-s)2 ['-:1+5]|:-1+|I::3_”TI'|—5
T M aa 4y wfd)!
(log( ;27 ) @m) (27%) e = ds
log(2) log(2) N [J-:_wﬂ- rf.—s__mE T{1+s) ds]z
~i o4y [(1-s)
Where 569 is:
569 is a prime number.
Properties:
569 is an odd number.
560 has a representation as a sum of 2 squares:
569 = 13% + 207
569 and 571 form a twin prime pair.
569 is the hypotenuse of a primitive Pythagorean triple:
569% = 2317 + 5207
569 has the representation 569 = 2° + 57.
Eisenstein prime numbers (from Wikipedia)
2, 5, 11, 17, 23, 29, 41, 47, 53, 59, 71, 83,
131, 137, 149, 167, 173, 179, 191, 197, 227,
263, 269, 281, 293, 311, 317, 347, 353, 359,
431, 443, 449, 461, 467, 479, 491, 503, 509,
587...

35

89,

233,
383,
521,

Fix) s the gamima furnction

101,
239,
389,
557,

107,
251,
401,
563,

113,
257,
419,
569,



In mathematics, an Eisenstein prime is an
Eisenstein integer

2mi
z=a+bw, where w=e3,

that is irreducible (or equivalently prime) in the
ring-theoretic sense: its only Eisenstein divisors are

. 2 . .
the units {1, o, +©-}, a + bw itself and its
associates.

The associates (unit multiples) and the complex
conjugate of any Eisenstein prime are also prime.

Small Eisenstein primes. Those on the green axes are
associate to a natural prime of the form 3n — 1. All
others have an absolute value squared equal to a
natural prime.
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Eisenstein primes in a larger range

We note that the figures above recall fractal geometry, which seems to be connected
to the distribution of prime numbers

Now, we have:

; ¥y ¥ 7 _1. 5
‘f’“{y)"'l“gﬂ(l 3.1!+1.2!"15‘3!+"‘)“y+ﬁ{m'
21
where y Fly) = 0000098844 cos ( ’Iﬂff-;-ﬁ?ﬂau)

and from Ramanujan formula of the Manuscript Book 3

l (n:“ 2 | -% i o AN ol s ;. oia~Px
[_7 - l‘l- a2 J:'_ . :'.{' b
1:- | _[ L4 . 7T L 1.- J§ | U ' g L~ >
@000 PPP 44 Cos (2T
- ' ﬁ' 0O 7282 tb( ‘:'7: 1_.,9,_?‘”})
r
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we obtain:

1/x((1+0.0000098844 cos((2Pi*In(x))/In2+0.872811))) = In 2 ((((e\(-x)+2e"(-
2X)+4eN(-4x)+8e N (-8%)H(1-x/(3* ) 1HxX 2/(T*2) 1-x"3/(15%3) 14x74/(3 1 *4)))))))

Input interpretation:

1 - 2 7 log(x)
= [1 + 9. 8844 x 10 CDS[— + D.E?Zﬁll]] .
X log(2)
. - X X xz JC3 I'4
log(2) e +2e 2 1A 48 4|1 + - -
(3x1 (7=2y (15x3) (31=4n
logix is the natural logarithm
n! iz the factorial function
Result:
9.8844x 1076 cos( 2122, 0, 872811 + 1
logi2) 4

= X
¥ !

1506141 741511140879795014 161993280686 076322918971939 -
407100785852 066825250 652908 790935063 463 115967385069
171243567440461925041 205354731044 782551067 660468 376 -
444194611004520057054 167040000 000 000 000000 000000000

000 —x° /
¢
119622220865 480 194561 963 161495 657715 064 383 733 760 000000,
x> x
000

By —4 2x  -x
—— 4B 4T 42 e 11

T 87178291200 6
logi2)
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Plot:

9.8844x1 070 cogl 27 l0IX],

0.872811 4
= gi2 !
3000 | X
'| il
I 2500 ) B -
[ 1506141741511140879795 014161 993"
ﬂ _— 2B068A076322918971939407100 785"
\ B52 0GGAB25 250652908 790 935063463
| B 115967385 069171 243567 440461 925"
\ o 041295354 731044 782551 067 660 468 -
\ 376444194 611004520057 054167 040"
\ Loo0 e
QOO0Q0Q00 000000000000 Q00000 = x~ |
Y - 1196522 2208654801594 561963 161485 "
657 715064 383733 760000 000000 4
¢l
P S H e, = o s X" X 8 x 4 x o 2x
ZaBe N ade X a2e Ty
-1.0 -0.5 I 0.5 1.0 87178291200 & &
g 4 1'|I-:-r=|:_2'|

Numerical solutions:
x = 0.359463780075203. ..

x =~ 3.91211922690599...
3.91211922690599...

1/3.9121192269((1+0.0000098844 cos((2Pi*In(3.9121192269))/In2+0.872811)))

Input interpretation:
; (1 + 9_8844:,{ 1|:|—6 CGS(E i 103[3-9121192259}
3.9121192269

log(2)

+ D.E?EEIID

log(x) is the natural logarithm

Result:
0.255617909572411304355803214535044931185553016327111126588. ..

0.25561790957...

Addition formulas:

1+0.8844 %1078 cas{z"“jg‘g-gf:j”ﬁm””’ +0.872811
[x]

= 0.255615931417410 +
3.91211922690000 i :
2rlog(3.91211922690000
2.52661 %1078 CDS[D.S?EEII}CDS(— =0 }J+
log(2)
. : 27 log(3.91211922690000
lEEﬁﬁlxID_ﬁmnﬂlﬁ?Eﬁll}mn(— To8 om2) w
Og
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1+0.8844 %1078 cas{z”‘c'g‘g-‘-’””192259‘3”””’ +0.872811)
logi2) _

3.91211922690000

2 r1og(3.91211922690000

0.255616 + 2.52661 x m‘ﬁcasm.a?zall}cas( il S — }J_
OglL)

2n10g[3.9121192259DDDD}]
logi2)

2.52661x107° sin(0.87281 1y sin(

logi2)
3.91211922690000

2 i log(3.91211922690000
D.255616+2.52551><1D_'5c05h[— 1 o8l 91 [2? 90000}
og

2i710g(3.91211922690000)
logi2)

1+0.8844 %1075 cos{z”‘c'g‘g-“z“‘-"22'59””””’ +0.872811)

]ccs[D.B?EBll} -

2.52661x107% Sinh(— ]Sin[D.E?Eﬁll}

1+0.8844 %1075 cas{z"‘“‘gm“922'59‘3”””’ +0.872811)
lagi2)

3.91211922690000

2 i 7 log(3.91211922690000
2.52661x1D'6c05h( tm Ot 91 [; i }Jcasm.s?zslm
og

2ix1og(3.91211922690000)
log(2)

= 0.255615931417410 +

2.52661x107%; sinh( ]Sin[ﬂ.ﬂ?ﬁﬁll}

Alternative representations:

1+0.8844 %1075 cas{“hg‘gm”‘-"22’59‘3”””’ +0.872811)
logi2) _
3.91211922690000 -

1+9.8844%x10°% ccsh{z {0.8?2811 & B 512 1 922 Bt )
lozi2)

3.91211922690000

logi2)
3.91211922690000

1 +9.8844x 1078 cosh(~i (0.872811 + 27128E21211923550000) )
logi2)

1+0.8844 %1075 ms{z"‘“‘g-‘-‘”z“‘-"2259””””’ +0.872811)

3.91211922690000

1+0.8844 %1075 cos{z"“jg‘g-“z“‘-"22'59””””’ +0.872811)
log(2) _

3.91211922690000
[1 +4.9422x10°° [‘u—i-:EI.S'?ESII-HZJ'r]Dg¢3.9121192269]000]1-’]03‘-:2!] ¢

3.91211922690000
fi (0.872811 42 log(3.91211922820000)) 1o g‘s:Z]]”
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Series representations:
= 0.255615931417410 +

1+0.8844%10°® cns{
logi2)
3.91211922690000
. [—l}k [0.8?2811 7 2nbg13.9]1;21;9]'2269300m 2k
2.52661x10°° ) =l
(2 k)
k=0
1+9.8844% 1075 cus{z""jg‘g-‘-"]”“292259‘3”””’ +0.872811)
og(2) = 0.255615931417410 -
3.91211922690000
k 1 | 2logi3.21211922600000) 3 1+2 &
a 1) [0.8?2811 +;r[-2 i e )
(1+2ky

2.52661x%10°° 3

k=0
1+9.8844% 1075 cus{z""jg‘g-‘-"]”“292259‘3”””’ +0.872811)
ogi2) = 0.255615931417410 +
3.91211922690000
. cns{k?" +Z|:|} [D.S?Eﬁll 2 2n1ng<3.9::112~;:226mnnm _ z.;,}k
2.52661x10°° ) £
k!
k=0

Integral representations:
2m 10513.912 11922620000 + |:| 8?28 1 1}

1+9.8844x10°° cos|
log(2)
3.91211922690000
g 10.8?2811+EJT|D£¢3.F‘12i1§'EEGQDDUDJ .
0.255615931417410 - 2.52661 =10 i lozi2) sinitydt
2
2”]0313.9121192269]000] + D.B?Eﬁll}
= 0.255618 +

1+9.8844x10°8 cas{
logi2)

3.91211922690000
(~2.20525x 107 log(2) - 5.05322 x 10~° r log(3.91211922690000))

*1
jn:u log(2)
2 rlog(3.91211922690000
sin(t(D.8?2811+ % lop(8. 821122407 }D.-,n
logi2)

2![]03‘:3.9121192269:'000:' + |:| 8?2811}
= 0.255615931417410 +

1+0.8844%10°® cas{
logi2)
3.91211922690000
_'iEI.4 36406 los(2 4 los(3 2121 IF‘EEGF‘DDDDJJE
slug'?-:i:l
ds rory

5
1.26331x10°% vx ffwf
Vs

—i sa+y

rr
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log(2)
3.91211922690000

1.26331% 105 x
0.255615931417410 +

I
45 F[s}[D 872811 + 2:rh:|gf3.'§-‘1211';‘2269]000]}‘25
i ooy 2 logi2) |
[ _ as for 0
v g4y r[— - s} <

1+0.8844 %1075 cas[z”‘“g’-g-‘-”lzllmﬁm”””-‘ +0.872811)

and:

In 2 (((e(-3.912119)+2e"(-2#3.912119)+4e (-4*3.9121 19)+8e~(-8*3.912119)+((1-
(3.912119)/(3*1)!1+(3.912119)"2/(7*2)!-
(3.912119)"3/(15%3)1+(3.912119)*4/(31%4)1))))))

Input interpretation:

1
log(2) [{,3.912119

[1 3.912119 3.912119° 3.912119° 3.9121194]]

-2-3921211% 43912119 -8-3.21211%9
+2¢ +4¢ +8e¢ -

- +
(3= 1) (7 x2) (15 = 3)! (31 x4
log(x) is the natural logarithm

n!is the factorial function

Result:
0.255617930182511408401080806013322516923560304300086680182. ..

0.25561793918...

Alternative representations:

-3.91212 -2:391212 -4 391212 -8 391212
IDg[E}[f +2¢ +4¢ +8e¢ -

. 2.01212 3.01212¢ 3.01212° 3.91212%
@ 1) (720 (15-3) = (314

4 2 1
+ + + o
@7 7 =]
{‘31'2' 7 F15.6485 t‘"82424 FE.. 1212

log(a) log,(2) [l -

3.91212 3.912122 391212° 3.01212¢
r4 — ras r46 (125
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-3.91212 -2 391212 -4 391212 -8 391212
IDg[Z}[f +2¢ +4¢ +8Be -

[1 3.91212 3.91212° 3.91212° 3.912124]]

G172 (530 (314
4 2 1 3.91212
- + + -
EEI.EQT f15.6485 f?'82424 {"391212 [1}3

+

log,(2) [1 -

3.01212% 3.91212° 3.912124]

+
(114 (L5 (1124

-3.91212 -2 3921212 -4 391212 -8 391212
lng[E}[f +2¢ +4 ¢ +8¢ -

) 3.91212 3.91212°% 3.91212° 3.91212%
@1 | T2 (530  @lx4yn ||T

4 2 1
+ + + -
f31.2'§‘? l‘“15.5»'415'-5 f?.82424 €3.91212

logia)log,(2) [1 -

3.01212 3.91212%2 3.091212° 3.91212¢
+ - +
(1) (1)4 (Lys (1h24

Series representations:
1Dg[2} [0—3.91212 4+ 2 F—E 391212 +4£‘_4 391212 +8 E—S 391212 v

[1 3.91212 3.91212° 3.91212° 3.912124]]

3 1! 7 20 (15 3! (31 4
2 8logi2) 4logi2y 2log2)y logi2) 3.91212 log(2)
Bl AL297 +f15.6435 T 72424 T 3miziz Zm e E @ i
k=0 k!
15.3047 log(2) 59.8737 log(2) 234.233 log(2)
- +
o n:14—\uﬂjl‘l'c F':k:'n:lmn:l o n:45—nu;lk l":k]nilmﬂ:l L -:124—4:.:,;!"‘ F':k:'-:lml:,]
Zk:ﬂ k! ZF::EI k! Zkﬂa k!
for(img =0 orm & &) and m 3 and m 14 and m 45 and m 124
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-3.91212 -2:391212 -4 391212 -8 391212
IDg[E}[f +2¢ +4¢ +8e¢ -

i 3.91212 3.91212° 3.91212° 3.91212*
- + +
(3 1y (7 2)! (15 - 3) (31 4!

arg(2 - x) G | S
22| BE20) | 1ogy
[ 2 2 BME) Z k
k=1
1 a8 4 2 1 3.91212
+¢=31'29? ¥ ,15.6485 +f':-'.sz424 +f3.91212 - Zm Aeae E T et ks
k=0 k!
15.3047 59,8737 234.233
- +
L n:14—nﬂ;lk F‘k:'s:lmD:l w0 145—nDJk F':k:'s:lmn:l o n:124—n|3;lk F':k:'s:lmn:l
Zk:ﬂ k! Zk:ﬂ k! Zk:ﬂ k!
forix<0andimz0orm e Frandm = 3 andm - 14 andm — 45 and my = 124

10g[2}[‘?-3.91212 _'_2‘“—2 391212 +4¢=_4 39elzlz +8f_8 39l2l2 i

i 3.01212 3.91212°% 3.91212° 3.91212%
(31N (7= 2N (15 -« 3y (31 4

argi2 - 5 1 Lo AL )y P e
[]_Dg{zﬂ}_k\‘g—n}J []_Dg(—]+]ﬂg{20}J— Z J o) L
2}1’ ZU k
k=1
) 8 4 2 1 3.91212
+f31.29? ¥ 156485 +‘,?.82424 +63_91212 - Zm Ao F IR Lann) k
k=0 k!
15.3047 50,8737 234,233
- +
@ -:14—nn;lkl'¢k:'11+nn:l o 145—nn;lk l":k:'ﬂlﬂ:lﬂ:l @ n:124—\r.||:|;lch F':k:'ﬂl-hl:ln:l
Zk:ﬂ k1 Zk:ﬂ k! Zk:ﬂ k!
for(im=z0orme Fyandm - 3andm = 14 and m - 45 and my - 124

-3.91212 -2 2391212 -4 391212 -8 391212
IDg[E}[f +2¢ +4 +8Be +

= + + =
{3-1n (7= 2) (15 - 3 (31 4y

[1 3.91212 3.91212% 3.91212° 3.912124]]

3
, —n+arg[g]+arg[2{n} T i{_l}k [2—2:.;.}“ zak
3 o
2 e ke
k=1
: 8 4 2 1 3.91212
+f31.29? 4 15,6485 +‘,?.82424 +fg_91212 i Zm A F I Lann)
k=0 k!
15.3047 50.8737 234,233
= +
@ ¢14-nnakr""’¢1mnz @ n:45—nﬂ;lk l":k:'ilmﬂ:l B 1124—\11.:,:1’( F':k:'nilmn:l
Zk:ﬂ k! Zk:ﬂ k! Zk:ﬂ k!
forim =0orm ¢ Flandm - 3andm = 14 and my = 45 and my = 124
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Now, from the previous expression

[ 2 ] 2 n 2
0
= logi2y/ log(2) logi2)

logix is the natural logarithm

3 2
4 lﬂg[@l}

log?(2)

560.0456620556244658364018072442354124620248420568863086987....

569.0456620..... = 569

We obtain, multiplying the two expression:

(((1/3.9121192269((1+0.0000098844
cos((2Pi*In(3.9121192269))/1n2+0.8728 1 1))))) * (((((In((2Pi)/(In2)))) *
(((2P1"2)/In2)) * (((2P1)/In2)))))

Input interpretation:

1
[— (1 +9.8844%10°° cns[
3.0121192269

2r 2 72 2
lng[ ]
[ logi2)/ logi2) logi2)

2 710g(3.9121192269)

+ D.E?Eﬂll]]]
log(2)

logix) is the natural logarithm

Result:
145.45826250. ..

145.4582....= 145 that is an Ulam number (see list below)

A002858 Ulam numbers: a(1) = 1; a(2) = 2; for n>2, a(n) = least number > a(n-1) which is a unique sum of two distinct earlier terms.
(Formerly M0557 N0201)

1,2,3,4,6,8, 11,13, 16, 18, 26, 28, 36, 38, 47, 48, 53, 57, 62, 69, 72, 77, 82, 87, 97, 99, 102, 106, 114, 126, 131, 138, 145, 148, 155, 175, 177,
180, 182, 189, 197, 206, 209, 219, 221, 236, 238, 241, 243, 253, 258, 260, 273, 282, 309, 316, 319, 324, 339...
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Furthermore: 145 =29 * 5 where 29 is a prime Lucas number and 5 is a Fibonacci
prime number

Addition formulas:

[lng[hz;z)} (27%)@m)(1+9.8844x 1078 cas[z"‘”5‘3-*“15;12'5:22'5‘;‘3”'3”’ +0.872811)) )

flogi2) log(2))3.91211922690000
2
1.02246372566964 x° lng[ il ]

log(2)
2z 19g[3.9121192259DDDD}J
+

logi2)
2nlngta.glzlwzzﬁgummn

logi2)

1
log?(2)

(1 +9.8844 » 1D'6 cos(0.872811) cus(—

0.8844 %« 107 sin(0.872811) sin[-

(log(-2Z-) (272} (2 m) (1 +9.8844 x 107 cos( 2T I2EE21211922650000) , ¢ g72811))

logiz) logi2)
(logi2) log(2))3.91211922690000 -
2
0.0000101064 7* lng[ il J
log?(2) log(2)

2 7 10g(3.91211922690000
(1011?0.+CDS[D.8?2811}CUS( mingt sl day *J_
logi2)

2nlng[B.QlEllQEEﬁQDDDD}D
logi2)

sin[D.B?EBll}sin[

logiz) logi2)
flogi2) log(2))3.91211922690000

2
1.02246372566964 x° lng[ il ]
log(2)
2 7 log(3.91211922690000
Snlogld LN Jaz0 }JCGS[G.ETEEIIH
log(2)

2ix10gi3.912119226090000)
log(2)

(log(-2Z-) (272} (2 m) (1 +9.8844 x 107 cos( 2T I2EE21211922650000) , ¢ g72811))

1
log?(2)

[1 +9.8844x10°® cash(

0.8844 %1078 ; sinh[ ]sin[D.a?zallrJ

[lng[hz;z)} (27%)@m)(1+9.8844x 1078 cas[z"‘”5‘3-*“15;12'5:22'5‘;‘3”'3”’ +0.872811)) )

(logi2) log(2)) 3.91211922690000

2
D.DDDDIDIDﬁﬁl-;Tglng( ”]
log?(2) log(2)

2 7 log(3.91211922690000

[1011?0.+cash[— $nlogld I121 22030000
log(2)

¢ 2irlog(3.91211922690000)
i [smh[—
log(2)

1

J cos(0.872811) -

J sin[D.E?EEll}D
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Alternative representations:

(log(;2Z) (2) (2m) (1 + 9.8844x 107 cos( ZRER2LS2000) ., 0,872811)) )

(logi2) log(2))3.91211922690000

1
4
3.01211922690000

(1 +0.8B44 « 1[)'IS cash[—z [D.E?Eﬁll +
2 1
o8(;oe ) (ig)
log(2) logi2)

(log(-2Z-)(2 %) 2 m) (1 + 9.8844 x 1076 cos( 27 128B2121I92380000) , ¢ g72811))

2 10g[3.9121192269DDDD}]]J
logi2)

logi2) logi2)
(logi2) log(2))3.91211922690000

1
4;r10g[ il ]
3.91211922690000 log(2)
{1 +4.9422%10°° [‘u-u (0.872811 42 7 log(3.91211922 690000 log(2))

f:’-:D.S'FESIIHZ:r]ng-:E.'DlZl192269]000]1-’1.:'3':2:!]”}1_2( 1 ]2
log(2)

(log(;2Z) (2) (2m) (1 + 9.8844x 107 cos( ZRER2LS2000) ., 0,872811)) )

(logi2) log(2))3.91211922690000

1
4
3.01211922690000

(1 +9.8844x107° cash[z (D.E?Eﬁll -

2 3 1
lng,( Jfl’
log(2) log,(2)

2 10g[3.9121192269DDDD}m
log(2)

Series representations:

(log(;2Z) (2) (2m) (1 + 9.8844x 107 cos( ZRER2LS2000) ., 0,872811)) )

(log(2) log(2)) 3.91211922690000
1.02246372566964 ° log( 2

logi2)
log?(2)
3 2 o
0.0000101064 x lc:g[wza}zkﬂ:I

log?(2)

2mlog(3.9121 IQEEGF‘DDDDJ'lE k

-1/ (0.872811+
long2)

[2k}:

47



(log(22)(27%) 2m) (1 +9.8844x 10 cos{z”]‘35‘3-9:;1:;2269‘3”””’ +0.872811))

(log(2) log(2)) 3.91211922690000
1.02246372566964 ° log( 2" |
logi2)

log®(2)

3 2m o
0.0000101064 = 1ag{]nﬂzj}zm

21 IE‘EZGQDDDDIHI +2k

-1F (0.872811 4 (- 14 21023212 £
og(2

{142k)!

log?(2)

(log( 22 ) (2%) 2m) (1 +9.8844x 10 cas{2”]‘35‘3-95;222@””””’ +0.872811))

(logi2) logi2)) 3.91211922690000
1.02246372566964 7 log =
logi2)

log?(2)

3 am o
0.0000101064 7 lag{wm}gm

2 log3 91 211922690000
7 log] J—ZCI:lk

b iR

k!

log®(2)

Integral representations:

(log(22-) (2% 2m) (1 + 9.8844x10° cas{z"]‘35‘3-95;:2;:225“”””’ +0.872811))

(logi2) log(2)) 3.91211922690000
0.0000202129 »°

) log?(2)
[-50 585.3 log(2) + 0.436406 log(2) + = log(3.91211922690000)

27 1log(3.91211922690000)
Dd’t]log(
log(2)

Ll B
j sin[t (D.S?Eﬁll 5 ]
4] log(2)

{lug[;;z]} (22%)2m) (1 +9.8844x 1078 cos{z"]'35‘3-9:5:;2259‘3”””’ +0.872811)

(log(2) log(2)) 3.91211922690000
1.02246372566964 r° log( -2
logi2)

log?(2)
3 2n
0.0000101064 7 lng[@} ,0_8?281“211|ng¢3.91|§i1129]225mnnm .
J = sin(tydt
log?(2) =

{2+
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[lﬂg[ 2m ll-z H_Z-l (2 }T'I-} [l +9.8844 1|:|—I5 CDS[EH]DE{E.F‘IEIIF‘EEEWDUD]
lagi2)! " : logi2)

(logi2) log(2))3.91211922690000

1 _Am

+ 0.3?2811}}

. 1
- 0.0000202129 »° |-50 585.3 log(2) f '05“-2-‘;.4“
1

(23 at) log(2)

1 1 5111[[08'?2811 4 ZIr]Dg-:E..C'IZII.C'ZZEWDUD]}tz}
1 1 logi2)

21o [21( [
-l Jo o logi2)+(2x -log2nt,

While, from the division of the two expression, we obta

(((An((2Pi)/(In2)))) * (((2P1"2)/In2)) * (((2Pi)/In2))))) /
(((1/3.9121192269((1+0.0000098844

cos((2P1*In(3.9121192269))/In2+0.872811))))))

Input interpretation:
lo g[

2nm } 2:rE 2m
lagi2)! lagi2) lomi2)

1 -6 2rlog(3.01211022 60) W
3.0121102260 [l +9.8844x10 CDS[ Tog(2) +0.872811))

Result:
2226.1572478...

2226.1572478... = 2226

We note that, for the following formula
a(n) = n*(5*n+1)

we obtain:

n(5*n+1) = 2226

Input:
nisn+1)=2226

49
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n:

log(x) is the natural logarithm



Plot:

BO00 |
G000 |
4000 |

2000 |

~ 40 20 0 40 S

Alternate forms:
5n +n=2226

5n% +n-2226 =0
Solutions:

106
n=-—

5
n=21
21

Thence:
21(5*21+1)
where 5 and 21 are Fibonacci’s number (21 is also equal to 3*7)

Input:
21(5=21+1)

Result:
2226

2226

3%7(5%3%7+1) = 2226
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Addition formulas:
log( 2L )((2 ") 2 m)

log(2)

[ 14988445106 cogl 27 ":‘“"3-‘;'1'21‘1;;:32'59':":":":” +0.872811)|logi2)lozi2))
o2 i
2.01211922620000

2
[15.5484?59D?5DDD . lng[ il ]]f

log(2)

2 r10g(3.91211922690000

(hagztm(l+9.ss44><1D‘5casm.8?2811}m[_ i1 91 [29} 9 }]+
og

Enlcg[B.QIEIIQEEEQDDDD}m
log(2)

0.8844 x 10~° sin(0.872811) sin(—

log( 22} ((27%) (2 m)

logi2)

[ 149.88445106 cos 20 |ag-;3.91|21l:1izzlswnnnm +0.872811))lo 22} lo g2}
o2 u

3.91211922620000

2
[1.58315x10'5n3 lcg[ T ]]*’
logi2) /

2r1ogi(3.91211922690000)
(lagz[ﬂ} (101 170. + cos(0.872811) cns( ik T J—
OglL)

2 log(3.9 IEIIQEEEQDDDD}DJ
log(2)

sin[D.E?EEll}sin[

log( 2L )((2x°) 2 m)

logi2)

|| logi2)logi2)

211922600000 1 goog1q
loxz(2) ]
3.91211922 620000

2
[15.5484?59D?5DDD - lng[l il ]]j

og(2)
2ix1og(3.91211922690000
(1022[2}[1+9.8844x10'6cush( il 91 [2? a 2
og

2irlog(3.91211922690000)
log(2)

1498844106 o 271021391

]CDS[D.E?EEII} -

0.8844x107%; sinh( ]sin[D.E?EEll}D

1ag[102;23}[[2 )2 m)

[ 149.88441076 cos 20 IngiE.?lIEI':l'iEEGF‘DDDD: +0.872811)|lozi2) lo g2))
o2 ul
3.01211922600000

[1.583 15x10° 73 lcg[ adu ]Lf

logi2)
2imlog(3.01211922600000
(1032[2}[1011?0.”.::5}1[_ i )
log(2)

) 2imlog(3.91211922690000)
i [smh{—
logi2)

JCDS[D.E?EEII} -

] sin(0.87281 1}]}]
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Alternative representations:

2
log( 22} ((2#%) (2 m)
logi2) :
bLs |D£13.91211922690000)_‘0_8?2811
log(2)
3.91211922620000 5
2 1
4;r10g[—" };rz{ }
log(2) logi2)
2mlog3.9121 19226QDDDDJ]]
logi2)

[ 1498844106 cod 2 | logi2)logiz)

149.8844x10 5 cosh| -i (0.872811+

39121192 2620000

log( 2L ) ({2 #*) (2 )

logi2)

[ 1408844106 cog 22 ":‘ﬁ“3-91|21‘1i22’5‘9':":"3':"44:1.5?2811'|]ql-:-ngﬂng~:2n
o2 .

2.01211922620000

2m 1
4rlo { fl'z[ Jz
TI0Ee ]-:312:1} log,(2)

2mlog(3.912] 1':'-'226';'DEIIZIEI:I'|]
I 20 !

1498844108 coshli (0.872811+

391211922 620000

log( 2L ) ((2#%) (2 )

logi2)

7 Iog(3.91211923600000) ¢ grnaqq
Loz 2) ]
391211922 620000

2m 1
4n lngr{]ng'-:ZJ};rz []Dg’,.-:ZJJZ

27 l0x(3.91211922690000))|
log{2) i

1498844106 cod 2 | logiz)logiz)

1498844100 cosh| - (0.872811+

3.91211922620000

Series representations:

log( 22 )((2 %) 2 m)

logi2)
I IDg{S.?lEllQEEGQDDDDJm 272811
log (2 .
2.91211922620000
15.6484769076000 =° log(—=-
logi2)

[14.8844x106 cos| 2 || logiz)logizn

27 log(3.91211922600000)2 &
log(2}
(2k)

(-1 0.872811+

log?(2)|1+9.8844x107° 3"
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lo g{

mlog(3 9121 IQEEGQDDDD:_'_U_S?ES“
low(2)
3.91211922 620000
15.6484769076000 ° log( == |
logi2)

25’:2]}[[2 %} (2m)

lis

[ 140.8844x106 cos| 2 | logiz)logiz)

(-1 (0.8728114r -2 )

1 +2 log(3.9121 IQEZGE‘DDDD:I]:II +2k
(142 k)t ]

log?(2) [1 ~9.8844x10°° 3"

=) (@) @m)

lo

lo g{

[ 149.8844x106 cog 22 '°£‘3-91|21:i22ﬁ9':":":":" +0.872811]|logi2)logi2y)
oyl 2 ”

3.91211922620000

15.6484769076000 »° Lag{%}
(]

k
EDE{?JT_,_ZD]{ELS?ZSIH log(2)

k!

2mlog3.9121 IQEEGQDDDDI_ZD]"
lagz[z}[1+9.aa44x 1R ]

Integral representations:
am
log(;=%> ) ((2%) @ m) )

lo
[ 1498844106 cod 21 'Dﬁ*g-gllzl‘lizzﬁ'p':'m':"+::|.S?2511'Ih1-:-ngﬂ-:-ngn
(oL ] i

3.91211922 620000

2nm

15.6485 ix* ;% 1 at

o _ 0436406 log2 )4+ log(3.912311933600000 :I:I2
5 Iu:ug'?n:E:l

21 -B i a4y €
(22 atf [in+4.9422%120°Vir [} ds

—i a4y Vs

lcg{hzg:fz:l} ((2%) (2 m)

[ 14,88 441076 cog 21 ":'5“3-9131‘1%22'59':":":":" +0.872811|){lozi2) log(2})
g2 i
3.91211922 600000

g -
(|7 )

1
[15.54851,# J logi2) = ¢
45 r[s}{D 872811 + 2rlogi3.91211922620000) -2 5

1 t
logi2)

4.9422x10°8 \[x jm”

—i oa+y r{l—j}

: |
ds for 0
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log( 2L} ((27°) 2 m)

logi2)

[ 140.8844x106 cog 2710213.91211922690000) ., g72811)| logi2)logi2)

log(2)

3.91211922 620000

6 ) Fn:—s:l2 F-:1+sjll:—1+|E—"Tm]_5
3.1663x 10° ix* [*&% SES s
LIEY, I{1-s)
e 5 0.8?2811+E” I-:ug-:E.'.C‘IIEI‘IiEEG'?DDDDJ
¥ -5 ] = oz .
[J".‘”*]’ Di-a)” C4a) ] 1704 sin(t) dt
i [{1-s) 7

for -1 0

log( 22 ) (2%} 2 )

logi2)

|: 140 8844100 cnsn: am ":‘m-'-"ll“1;;'33'59'3":"3":”1»:::_3?2311
o2}

391211922 4620000

|flegiz)logizy

¥ r( +.s}[—1+ =5 }_5

i ooty logi2)

/
—i oa+y Il -s) /

i oty [(~5) T(1 + 5)
[ J‘“ﬂ’ o ot Sk et 3 [_50 585.3 log(2) + 0.436406 log(2)
—iwsy  T(l—3)

~{[1.58315x 10% i r* log(2)

o 2 rlog(3.91211922690000
fsin(r[r:u.a?zalh 2@ 21192447 }DJH
Jo

log(2)
i |
nlng[3.9121192259DDDD}J sin(t (D.E?Eﬂll i
i]

2;rrlng[B.Q1211922690000}DdtJ]] s

log(2)

Iix) is the gamma function

From the previous expression

1
3.9121192269

2 7 log(3.9121192269)
log(2)

(1 +9.8844x107° cns( + D.E?EEIID

we have also:

exp(((1/3.9121192269((1+0.0000098844
cos((2Pi*In(3.9121192269))/1n2+0.872811))))))

Input interpretation:

2 7 10g(3.912119226
(1+9.8844x1ﬂ'6c05( ARG SLA 122NN
log(2)
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logix is the natural logarithm

Result:
1.2912592559. ..

1.2912592559...

From which:

[exp(((1/3.9121192269((1+0.0000098844
cos((2Pi*In(3.9121192269))/1n2-+0.872811))))))]"2

Input interpretation:

9 7 log(3.912119226
1+9.8844><1D'6cns[ o ST b

log(2)

Expz[— [ " D.S?Zﬁll]]]
3.0121102260

logix is the natural logarithm

Result:
1.6673504659 ..

1.6673504659.... result very near to the 14th root of the following Ramanujan’s class
invariant Q = (6505/0101/5)3 =1164.2696 i.e. 1.65578...

exp(((In 2 ((((e(-3.912119)+2e7(-2%3.912119)+4e(-4*3.912119)+8e"(-
8%3.912119)+((1-(3.912119)/(3*1)1+(3.912119)"2/(7*2)!-
(3.912119)"3/(15%3)1+(3.912119)*4/(31%4)))))))))

Input interpretation:

1
Exp[lug[z}[ e +3 E—Z 3912119 +4 f—4 3.91211<9 +B f—S 3.91211<9 +
&3
L 3912119 3.912119° 3.912119° 3.912119*
B-1) | (720 (15:3) (314 ]
logix is the natural logarithm
n! is the factorial function
Result:

1.291259294103344007276534431276392693222406494617387989981...
1.2912592941...
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from which:

[exp(((In 2 ((((€(-3.912119)+2e(-2*3.912119)+4e"(-4%3.912119)+8e/(-
8#3.912119)+((1-(3.912119)/(3*1)1+(3.912119)"2/(7*2)!-
(3.912119)"3/(15%3)1+(3.912119)4/(31%4))))))))]"2

Input interpretation:

i 1
exp”|log(2) 3912119
£

4 3.912119 3.912119° 3.912119° 3.912119*%
Bx1) | (Tx2)! (15x3) (31 x4

-2:391211<9 439212119 -8-3.921211%
+2¢ +4¢ +8¢ -

]]

logix) is the natural logarithm

n! iz the factorial function

Result:
1.667350564608266255760737408833265097313854772968934844189. ..

1.6673505646.... as above

and again:

(55 ¢(3)"2)/(12 m1og"3(2)) * In 2 ((((¢"(-3.912119)+2e7(-2%3.912119)+4e/\(-
4%3.912119)+8e7(-8%3.912119)+((1-(3.912119)/(3*1)1+(3.912119)"2/(7*2)!-
(3.912119)°3/(15%3)1+(3.912119)"4/(31%4)))))))

Input interpretation:

55 {(3)° i [ 1
———— logi2)
12 rlog(2) £3912119

g 83012110 [1 3.912119 3.912119% 3.91211¢° 3.9121194]
e +|1-

-2:3.912119 —4:3.912119
+2¢ +4e +

Bx1)l | (Tx2) (15x3)1  (31x4)

£(5) is the Riemann zeta function

logix) is the natural logarithm

n! is the factorial function
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Result:
1.618067260266940620501253080062700418522840473420406067007...

1.618067260266.... result that is a very good approximation to the value of the
golden ratio 1.618033988749...

Alternative representations:

-3.91212 -2 391212 -4 391212 -8 391212
lﬂg[E}[f +2¢ +4¢ +8Be¢ -

3.01212 3.01212¢ 3.01212° 3.91212%
1- + - + (55 L2377 ) =

(3 1 (7 2) (15 -~ 3 (31 - 4)! !
4 2 1

12 7 log?(2)

1
127 log*@) Aa lng[E}[l T 31297 T 1seass | 782424 METIFET:
3.91212 3.91212% 3.91212°  3.91212% ] S

20031 131 141 441 451 1231 1241

-3.91212 -2 391212 -4 391212 -8 391212
[lﬂg[E}[f +2¢ +4 +8Be¢ -

12 7 log®(2)
3.01212 3.91212° 3.91212° 3.91212¢
[ . ]]] (55 £03)°) =

T a5 3¢ @31 4y
1 | : 5 =
55 logia) log,(2) |1 + £31.297 i 15.6485 +{,?.sz424

G- | (722

+

12 x (log(a) log, (2))°
3.91212 3.91212? 3.91212% 3.912124]_[3 ~

1
e + +
391212 (1) (1)14 (1lys (1)q24

-3.91212 =2 = 3.91212 -4 - 3.91212 -8 = 3.91212
[lﬂg[E}[f +2¢ +4 ¢ +8¢ -

12 7 log?(2)
3.91212 3.91212° 3.91212° 3.91212¢
[ . ]]] (55 (35 =

@ -1 (720 (530 = (314
4 2 1

12w log2(2) > lng"[m[l N o, ’ 15,6485 N QT-B2424 N ECIITR

3.91212 3.912127 3.91212°  3.91212% i
20 31 130 14n  44n 45n 1231 124n )00
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Integral representations:
[103’[2} [{“_3'91212 +2 F—E 391212 L 4{“—4 301212 4 EP_S 301212 4

3.91212 3.91212° 3.91212° 3.91212%
[1 . " ]]] (55 £(3Y) =

12 rlog®(2)

@3- 10 (7 20 (15 3¢ (31 4
1 gells 8 4 2 1 3.91212
108 7 (117 log2(2) T a7 * 156485 T 7Eaz4 T 3e1z1z (26 A at N
15.3047 59.8737 234.233 Uqlagg[l-rz}ﬂ]z
9 B ~ + .
ijt14 ,'.H_r dt Jjwt45 Jﬂ_r At ijt124 Jﬂ_r dt

0 t3

-3.91212 -2 391212 -4 391212 -8 391212
[log[E}[f +2¢ +4¢ +8e¢ -

3.01212 3.01212°% 3.91212° 3.01212¢%
]]] (5537 =

12 7 log?(2)

+ +
[ @x1) | (TxI  (15x3)  G3lxd
1 [ 8 4 2 1 3.91212

5511+ - - + -
20721 412 31207 © 156485 | _7.82424 301212 1, a1
108 x (117 (/7 dt) e e e e Jy'log?(7 ) at

15.3047 59.8737 234.233 Ul log?(1 - t2) ,.,;t]z
= +
j;llc:g“[;l}dt j;llc:gﬁ[;l}dt j;llcglz“[rl}dt

i 3

-3.9 - = o _
[lng[g} [‘u 321212 +9, 2 - 3.21212 +4{°‘_4 321212 +8¢ 8 3.2l212 +

3.01212 3.91212°% 3.91212° 3.91212%
A + - + (55 2(3)°) =
(3 1) (7 2) (15 - 3y (31 - 4) !
1 g2 [1 8 4 2 1 3.01212
+ + + + =
- 2 31.297 15.6485 T.B2424 391212 K 3 x1
1087 (11 (72 T dt] e e e e e At dt

15.3047 59.8737 234.233 ]“1 log?(1 - £3) dt]z
: i * = =m
PPt atat [tY atat  [PET gt at) £

12 log®(2)

(55 ¢(3)"2)/(12 1 log"3(2)) * (((1/3.9121192269((1+0.0000098844
cos((2Pi*In(3.9121192269))/In2+0.872811))))))

Input interpretation:

55 {(3)°
12 rlog(2)
1 2mlog(3.9121192269)
[— [1 +0.8844 « 1078 cns[ To8 + D.E?EEII]D
3.9121192269 log(2)

£(5) is the Riemann zeta function
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logix is the natural logarithm

Result:
1.6180670728. .

1.6180670728.... as above

Addition formulas:

(1+9.8844x 1078 cos(272s02LI92E0000) , 0.872811)) (5 45(37°)
ogls) ] _

3.91211922690000 (12 x log?(2))
1
————— 1.17157301899646

xlog?(2)
27 log(3.91211922690000
(1+9.884—4>~:ID_ECDS[G.E?EEII}CDS[— o og(2) }J+
og

2nlcg[B.QlEllQEEEQDDDD}H (3P
log(2) A

9.8844 % 10 ® sin(0.87281 1y Sin(—

(1+9.8844 107 cos(2712EE21211922650000) , 879811} (55 £(3)%)

logi2) _ 1
3.91211922690000 (12 x log®(2)) mlog?(2)
2 7 10g(3.91211922690000)
0.0000115803 [101 170. + CDS[D.S?ZSII}CUS( el ]—
og

| . (2710g(3.91211922690000
sm[ﬂ.ﬂ?EEll}sm( it }]]_;[3}2
log(2)

(1+9.8844x 1078 cos( 27 s022L 022000, 0.872811}) (5 £(3))
o glL) ]

3.91211922690000 (12 r log*(2))

1
——— L.17157301899646
xlog?(2)

(1 +9.8844x10°° cosh[

2ixlog(3.91211922690000
aiafos }]CDS[D.S?ESIIH
logi2)

2inlog(3.91211922690000)
logi2)

9.8844 % 10°° ; sinh[ ]sinm.a?zan}J o372

(1+9.8844x 1075 cos( 27 18B212LI923000000) , 872811 (55 £(3)7)

lagi2) _ 1
3.91211922690000 (12 log®(2)) rlog?(2)
27 10g(3.91211922690000)
0.0000115803 [101 170. +cush[— = ]casm.s?zam-
og

) 2i71og(3.91211922690000)
i (smh(—

]sin[D.E?EEll}]] 237
logi2)
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Alternative representations:

(1+9.8844x10°° cas[z”hg”-p:z1‘;‘1‘225“’””””’ +0.872811})(55 £(3%)
0 FL )

3.91211922690000 (12 x log®2))
[55 [1 +4.9422 x m-e [f—u'-:EI.S'I-‘ESI1+:2:r105-:3.9121192269]00031-'105-:2]] 3

Pi {0.872811H2 7 log(3.91211922 620000 )/ ]1o g-:Ejle”

(3, 1}2}f (3.91211922690000 (12 x log*(2)))

(1+9.8844x10° cns[z”k‘g‘g-*"‘fl1;225‘;‘3”””’ +0.872811)) (55 £(37?)
oE{2) ]

3.91211922690000 (12 x log?(2))

551 +9.8844 x10°° cosh(—i (0.872811 + drlnjgd 91211022 600000) )3, 1
logiz) j

3.91211922690000 {12 r (logia) log,(2)°)

1+9.8844x10°8 cas[z”hg”-p:z1:“22'5“’””””’ +0.872811)) (55 £(3)%)
og(d) :

3.91211922690000 (12 x log®(2))

f". 0.872811 421 logi3.9121 192269]0'3'3]1-'10512]]”

£3, 1) /(3.91211922690000 (12 7 log?(2)))

Note that:

From the expression I'(1/4) /( 2n*3/4), that is one of four values found by Ramanujan
concerning the Dedekind eta function, we obtain:

T(1/4) /( 2n°(3/4))

Input:
1
;)

2 }T3.l'4

Iixiis the gamma function

Decimal approximation:
0.768225422326056659002594179576180644517866914464805014676...

0.768225422326...
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Alternate forms:

2% 1y

4
34
2 r[%}
a4

2(2+ E}K[‘-’M = I ]
1_4+2 uzf
(4+2+2)x

n! is the factorial function

Kim)
iz the complete elliptic integral of the first kind with parameterm = k*

Alternative representations:
1 1

2,34 G[i} (2 x%%)

r{ 1} L loEG (1414086 (141/4)

4
2 n3/4 B 2 p3/4
el L)l
9 34 9 34

Series representations:

(3) 23
9 34 - 34
;) 1

1 i
r[ﬂ Ek:n L fon I 0
9 34 9 34
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r[ﬂ Vr

e (-1 n—itk sml: {~i+e)mam =g T N1-zg)
' 224.&:_0[ z.;.} L_D il[=isk)!

Integral representations:

r[i} 1 1 1
: = r j p 1 dt
2,34 2,34 Jg lngg-'4[;1j

— = el
234 9 34 $3/4
e o o
! o Zatv ey o
r{—} LJ (=1 4] log(x)
4 f—
253804 2734
Dividing by 3, we obtain:

1/3* (I'(1/4) /( 2r(3/4))))

Input:

.
1 ;)
3 2.4

Iixiis the gamma function

Exact result:
(=)
il

6 24

Decimal approximation:
0.256075140775352219667531393192060214839288971488268338225...

0.256075140775...
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Alternate forms:

Zuly
4
3 34

| —\2
2(2+ E}K[{—_‘E_z ) ]

{4 242 ]2

1
3 [4+2\'T]-}T

n!is the factorial function

Kim)

iz the complete elliptic integral of the first kind with parameterm = k*

Alternative representations:

;) ) G1+-)

(27%)3  36(;)(2x%*)

r[l } AogGil/4)+logG(1+1/4)
4 e

(2 %%} 3 3 (2 x¥4)

) (e

(27%)3 3 (2774

Series representations:

-& -k
) 2 Tt
(27543 3 ¥4
iz 1

2743 64 Y 4k
for ‘ 1 =landc: =1 and.

ﬂl——zn:[kr‘k’m;.:
r[i} _Ekwi' i k!

[2 }TSM} 3 . 6 }TEM

—
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r(z) Ix

[2 ;r3-"4] 3 (-1 o~ sml:é-:—_.;+k:|:r+:rz|:|:|l":-':]-:l—z|:|]
624#:_0[ z”} L =0 it{—iek)

Integral representations:

1
r[;} _ 1. jl 1 St
(27%%)3  6x%* Do log¥4(2)

r[i} o Jn,wf-r

SR =gy
(2*)3  6x%*

§314

3, %- x
=4 x -
1 il T
r[;} PJU (=1 +4x) loglx)
(273 64

From the Landau-Ramanujan constant

Definition:

Let 5 (x) denote the number of positive integers not exceeding X which can be
expressed as a sum of two squares i.e., those n = x such that the sum of squares
function rs (n) = 0). For example, the first few positive integers that can be
expressed as a sum of squares are

1 = 0%+1°
2 = 12412
4 = 0% +2?
5 = 12422
8 = 22422

(OEIS A001481), 50 S(1)=1,5(2)=2,5(4)=3,5(5) =4, 5(8) = 5, and so
on. Then

lim Y2 S =K

- X
as proved by Landau, where K is a constant. Ramanujan independently stated the

theorem in the slightly different form that the number of numbers between A and

x which are either squares of sums of two squares is

S(x) = Kj;‘ d_r +8(x),

Int
where K = 0.764 and ¢ (x) is very small compared with the previous integral.
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Decimal form:
0.76422365358022066290060987312500023281167905413934

0.764223653589... that we can write as:

57125 x”3 - 35804 x*2 + 63607 x — 53196

Input:
57125x° — 35804 x° + 63607 x - 53196

Plots:

V

50000 |

X
(x from -=0.8t01.2)

- 150000 |

Fx108)
2%108 |

1 %105 |

e x [(xfrom-38t03.8)

-1x108|
~2x108 |
_3x%108 |
—ax108|

Alternate forms:
x(x{57125x- 35804 +63607)-53196

35804
35804 ]3 9618723209 (x -~ ""-)  3607937920338928

57125 (x—
171375 171375 88 108 171875
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f
—[[[— 171375 {I 18039680960160464 + 171 3'?51}' 141107003466442869 369 x+

(1803968 960169464 + 171375/ 141107003 466442869369 | +
35804

{/ 1803968960 169464 + 171375 \K 141107003466 442869 369

0618723 EDQ] [l?l 375 [1 803068 960 169 464 +

2/3
171375 1,"' 141107003 466442 869 369 ] x° ~ 71608

[1 B03068960 169464 + 171375 \f 141107003466442869 369 i
x-9618723209

{/ 1803968960 169464 + 171375 \,'r 141107003466 442869 369

x+171375 \f 141107003466 442 869 369 x +
1803968 960 169464 x + 63 f:CI'?'[l 803968 960169464 +

171375 4/ 141 107003 466 442 869 369 ]2"'3 "

\ 141107003466 442 869 369

{/ 1803968960 169464 + 171375 \,'r 141107003466442 869 369 +
12536004 236

|'
{1 1803968960 169464 + 171375 \j 141107003466442869 369 -

35804 4 141 107003466 442869369 + 162979 031 489 119]];}

[514 125 [1 803 968 960 169464 + 171 375 4 141 107003 466 442 869 369 ]]]
Real root:
x = 0.764223653589221
0.764223653589221

Complex roots:
x = -0.06873 -1.10172:

x =-0.06873 +1.10172

Polynomial discriminant:
A=-188142671288590492492
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Properties as a real function:
Domain

R
Range

R (all real

Bijectivity

bijective

K is the set of real numbers

Derivative:

i
:—[5? 125 x° - 35804 x° + 63607 x - 53 196) = 171375 x" — 71608 x + 63607
ax '

Indefinite integral:
J (-53196 + 63607 x — 35804 x° +57125x°)dx =

57125x% 35804x° 63607x°
= o g + o -5319 x

From the previous expression,

57125x° - 35804 x° + 63607 x -53 196
we obtain also:
(57125 (3x)"3 - 35804 (3x)"2 + 63607 (3x) — 53196)

Input:
57125 (3 x)° — 35804 (3 x)° + 63607 (3x)-53106

Result:
1542375 x° - 322236 x° + 190821 x-53196

Plots:

¥

1%10% |
ROOO00 |
f ) x from -0.8t0 0.9)

SO0000 |
1 %106 |
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¥
Fx108 )
2108 |
1 %105 |
J———é-—" x (x from-1.3t01.3)
i %108 |
2 %108 |
3108 |
4108 |

Alternate forms:
3(514125x° - 107412 x” + 63607 x - 17732

x(x(1542375x-322236)+ 190821)-53196
3x(3x(171375x-35804)+63607)-53196

Real root:
x = 0.25474

Real root:
x =~ 0.254741217863074

0.254741217863074

Complex roots:
x = -0.02291 - 0.36724

x =-0.02291 + 0.36724 ;

Polynomial discriminant:
A=-137156007 369382469 026 668

Properties as a real function:
Domain

R
Range
R ] real

Bijectivity

bijective
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Derivative:

i
:—[5? 125 (3 x)° - 35804 (3 x)° + 63607 (3 x) ~53 196) =
ax :

4627125 x7 - 644472 x + 190821

Indefinite integral:
J (-53196 + 190821 x - 322236 x° + 1542375 x| dx =

1542375 x* ; 1908217
10741257+ ——— -53196x

From the mean of the two results, we can write the following expression:

(57125 ((4/(InPi))x-0.256075140775/2)*3 - 35804 ((4/(InPi))x-0.256075140775/2)"2
+ 63607 ((4/(InPi))x-0.256075140775/2) — 53196)

Input interpretation:

4 0.256075140775 4 0.256075140775 ¢
5?125[ X - ] —358'2'4[ X - ] +
logim 2 logim 2
4 0.256075140775
63607 -—— x- )-53196
log(m) 2
logixy is the natural logarithm
Result:
4 x 3 4 x
57125 [ - D.lEEDE?S?DSEE] -35 8D4( - 0.12B037570388 | +
ogim) oglm)
4x
63 ElCI'?[ - D.lEEDS?S?DSEE]—SE 196
log(m)
Plots:
.-T
Zwl10P
1 mﬁ; /

e (¥ from =0.8to 1)
S U— ey

0.5 ~ | 0.5 1o

1 =108 |

2x106 !
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¥

10x107 |
.';.[]\-I[]":‘E
e x (xfrom-1.7t01.7)

65 | 05 10 15
-5.0x10% |

1.0%107 |
1.5=107 |

Alternate forms:
4(914000x° - 264416.2963823 x* + 99 047.0380042 x - 23 268.55949802)

log?(m)

3656000 x*

- — 705081.21705 x° + 264 114.606615 x — 62 046.94821914

log®(m)

x(x (2.43723341263 % 10° x - 705 081.21705) + 264 114.606615) - 62 046.948219

Expanded form:
3656 000 x° 572864 x°
e 267916112219 - ———
log®(m) log® (m)
254428 x
41854.3134702x+ ——— _ $2046.94821914
log(m)

Real root:
x = 0.25534052227

0.25534952227

Complex roots:
x=0.0169731034 - 0.3152940349 ;

x=0.0169731034 + 0.3152040349 ;

Polynomial discriminant:
A = -3.424751988 x 10*°

Properties as a real function:
Domain
R iall real numbers

Range
R iall real numbers

Bijectivity

bijective from it
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K is the set of real numbers

Derivative:
o 4x 2 4x
— [5'?' 125 [ - D.lEEDB?S?DSSS] -35 8D4[ -0.1280375703B8 | +
dx logim og(m)
4x
63 60?[ - D.IESDBTSTDBSSJ—SB 195] =
ogim)

7.31170023788 x 10° x? — 1.41016243411 % 10° x + 264 114.606615

Indefinite integral:

: dx  0.256075140775 4x  0.256075140775
[[5?125( _ ] -35304[ _ s
L log(m) 2 log(m) 2
4x  0.256075140775

63 5(3?[ ]-53 195];:;.: 3

log(m) : 2
609308.35316 x* —235027.072351 x° + 132057.303307 x° - 62046.9482190 x

And multiplying, from the expression that is equal to 569, we obtain:

(57125 ((1/569.045662)(4/(InPi))x-0.256075140775/2)"3 - 35804
((1/569.045662)(4/(InPi))x-0.256075140775/2)*2 + 63607
(((1/569.045662)4/(InPi))x-0.256075140775/2) — 53196)

Input interpretation:
4 0.256075140775 |2
57125 [ ] -

X
569.045662 log(r) 2
4 0.256075140775
35304[ ] +

x_
569.045662 log(r) 2
1 4 ] 0.256075140775
x_

569.045662 logim) 2

63 50?[[ J-53 196

logix is the natural logarithm
Result:
57125 (0.00614059 x - 0.128037570388)" —
35804 (0.00614059 x - 0.128037570388) +
63607 (0.00614059 x - 0.128037570388) - 53196

20000 | . g
[ (x from =21.5 to 150.4)

40000 |

60000 |
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¥

1.0 =107 |
5.0 %108 |
i (x from -987.7 to 987.7)

o ———————— X

500 1000

1000 -5 |
-5.0%10° |

10107 |

1.53107 |

Alternate forms:

x((0.0132268 x — 2.17743) x + 464.136) — 62 046.9

5.60033x 10" [2.32444>< 10* »° ~ 3.82655x10% »® + 8.15658 x 10™* x - 1.00039 x
1051'

0.0132268 x° — 2.17743 x* + 464.136 x - 62046.9

Real root:
x =~ 145.306

145.306 = 145

Complex roots:
x = 9.65847 - 179.417

x =9.65847 + 179417

Polynomial discriminant:
A =-1.00866x107

Properties as a real function:
Domain

R (all real numbers
Range

R (all real numbers
Bijectivity

bijective from it

K iz the set of real numbers
Derivative:
)
;— [5? 125 (0.00614059 x - D.128D3?5?D38813 -
ax
35804 (0.00614059 x - D.IEECIBTSTCIBEE}z -

63607 (0.00614059 x - 0.128037570388) - 53 196| =
0.0396805 x° — 4.35487 x + 464.136
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Indefinite integral:
~ 4 x 0.256075140775 ?
[[5? 125{ - ] =
569.045662 logir) 2
4x 0.256075140775 2
353&4[ } +

569.045662 log(r) 2
4x 0.256075140775

569.045662 log(r) 2
0.00330671 x* - 0.725811 x° + 232.068 x* - 62046.9 x

53:50?[ J-sz 195]£;x:

Now, we observe that:
0.25561790957/1/3.28477980525949

Input interpretation:
3.284;?‘98052594& DESSEI].?QDQE?

Result:
0.6601618158468603368025180866354177218300055204260068770858. ..

Input interpretation:
0.6601618158468693

0.6601618158468693

Rational approximation:
50865831

77050550

Possible closed forms:

My = 0.660161815846860957302

f 9408 x® —-6374x° -224x +219 near x = 0.660162 | =
0.660161815846869305050

14745063 x

= (0.66016181584686940609
70169132

M7 is the twin primes constant
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Or:

0.25561790957/(1/2 sqrt(1/310 (-2572 - 2444 ¢ + 3088 = - 535 log(2))))

Input interpretation:
0.2556179005742 \ 1/310(-2572-2444 ¢+3088 7-535 log(2))

Result:
0.66016181585. ..

0.66016181585..... = Twin Prime Constant

Alternative representations:

0.255617909570000 2 y 1/310(-2572-2444 ¢+3088 7-535 log(2)) 5
0 ESS&l?QDQE?DDDDl"Z \ 1310 (-2572-2444 43088 7-535 logel2)

0.255617909570000 2 y 1/310(-2572-2444 ¢+3088 7-535 log(2)) 5

0.255617909570000 - V 1/310(-2572-2444 ¢+3088 1-535 logla) logg (2)

12 |'I 1/310 {-2572-2444 £+3088 7-1070 coth ™1 (3))
0.255617909570000 Y

Series representations:

0 25551?9D95?DDDD1-2 1,||'I 1/310{-2572-2444 ¢43088 7-535 lagi2)) A

1
0.255617909570000

0.255617909570000 "2 y 1/310(-2572-2444 ¢43088 7-535 log(2)) =
0.25561790957000".

& Ef:n{':—gi—n]"ﬂ—zssz—zm e+3088 7-535 1ang;;k.:_é]k]£,-"k!

logix is the natural logarithm

I
12 1.|'| 1/310 (-2572-2444 £+3088 1-535 | 24 7 |arg(2-x)/(2 )] +lo gix)-E52 ; (- 11F 22 27 ) k)

for x < 0
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0.25561790957000"

12 ‘q'l 1/310 | -2572-2444 ¢+3088 n-535 | logizg )+mu 21220 V(2 m)] (lo 2(1/ zg Mogizg -, ((-1F (2-20 F 55~ 'I.'k'l'l

Integral representations:

12 \.|'I 1/310 {4 (6434611 £-772 m)-535 J'IE 1/t dt)

0.255617909570000

0.255617909570000 "2 y 1/310(-2572-2444 ¢43088 7-535 log(2)) 5

2 | 1_-'310{—4¢643+611 e-TT2TI-535/(2i 1) Ji'i? (Ti-5° T(145))/T{1-5)ds
0.255617909570000 4 -

Iix)is the gamma function

We have:

4/3 - (19 ¢(2))/29

Input:
4 1942
3 29

£(5) is the Riemann zeta function

Exact result:
4 19x°

3 174

Decimal approximation:
0.255617910225874633575544086220420278327814432542672287920...

0.2556179102258746......

Property:
4 19x°

3 174

is a transcendental number

Alternate form:

1 2
—~_(232-19
174 =)
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Alternative representations:

4
3

[F- QN

[FE N

19502y
29

19.0(2)
29

19.4(2)
29

4 1942, 1)
3 29

4 19 Lia(-1)

=37 m
2

4 19511
33 29

Series representations:

4
3

s

[FF N

19 1--[2]'
29

19.5(2)
29

19 4(2)
29

1

2‘ kz

[FLQ N

|
I
1
=]
[\/?
=
+
(%)
g
[%]

Integral representations:

4
3

(S N

Lad | =

19.02)
29

19802y
29

19.5¢2)
29

4 152,01 ——= 2
=—-—([N'Il—t2dt]
Jo

3 87

4 38, 1
=___U dt
3 87\ 1442

76
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From which:
4/3 - (19(x))/29 = 0.25561791022587463357554408

Input interpretation:

4 19x
5 - E = 0.25561791022587463357554408

Result:

4 19x
5 B E =0.25561791022587463357554408

Plot:

| 3 2g
P P | I—— P L ==
2 1 [ 1 2 T T R S
| — 0.255681791022587463357554408

Alternate forms:

19 x

1.07771542310745869975778025 - 29 =0

1
a7 (116 -57 x) = 0.25561791022587463357554408

Solution:
x = 1.64493406684822643647241518

1.64493406684822643647241518

Rational approximation:
14089248 869 061 5876878245 124

=1
0112370623937 ) 9112370623937

Possible closed forms:

-
i 1.644934066848226436472415106046

J(2) = 1.644934066848226436472415166646

= 1.644934066848226436472415166646
2
24P,

£i2)is zeta of 2

#4 is Plouffe's &-constant
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We note that, multiplying the expression
1/3.9121192269((1+0.0000098844 cos((2P1*In(3.9121192269))/In2+0.872811)))
by

(1+log base 2 (3)), that is equal to the Hausdorff dimension of Octahedron fractal
2.5849, we obtain:

1/3.9121192269((1+0.0000098844
cos((2Pi*In(3.9121192269))/In2+0.872811)))*(1+log base 2 (3))

Input interpretation:

1
P S [1 +9.8844x10°® cas[
3.9121192269

2 log(3.9121192269)
logi(2)

+ 0.8?2811]] (1+log.i3)

log(x) is the natural logarithm

loggixiis the base=b logarithm

Result:
0.66076271076...

0.66076271076.... result that is very near to the Twin Prime Constant
0.66016181585.....

Addition formulas:

(1+9.8844x 1076 cos( 27 REEZLLBE000)  0.872811}) (1 + log,(3))
ogl2) _

3.91211922690000
0.255615931417410 (1 + log,(3))

[1 +9.8844%10°° cos(0.872811) cns[—

2 log(3.9 1211922690000}]
+

logi2)
27 log(3.9 lEllQEEﬁQDDDD}D

logi2)

0.8844 x 107 sin(0.872811) sin[—

(1+9.8844x 1076 cos( 2122 2L0225000) , 0.872811)) (1 + log,(3)
oEld)

3.91211922690000

2.52661%107°°% (1 +log,(3n

2 7 log(3.91211922690000)

[11::'1 170. + cos(0.872811) cns[ ]-
log(2)

2 nlng[B.?lEll?EEﬁ?DDOD}H
logi2)

sin[D.E?EEll}sin[
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(1+9.8844x10°° cas[z”]‘jg‘g-‘-”:z1;’225‘-"””””’ +0.872811)) (1 +log,(3))
OF

3.91211922690000
0.255615931417410 (1 + log,(3)

2 i 7 log(3.91211922690000
[1+9.8844><1D'6c05h( kel 91 [; ? }]casm.s?zslm
og

2irlog(3.91211922690000)
log(2)

0.8844 %1078 sinh[ ]sinm.s?zslh]

(1+9.8844x10° cas[z”]DE‘E-‘?’:“EEZ&W”””’ +0.872811})(1 + log,(3))
og _

3.01211922690000
2.52661x107°% (1 +log,(3)
2 nlog(3.91211922690000
[1011?0.+cash(— e }
log(2)
, 2 log(3.91211922690000)
z(smh[—

logi2)

] cos(0.872811) -

]sin[D.S?EBll}D

Alternative representations:
(1+9.8844x 107 cos(27128B 212938000 , 0 872811) (1 + log,(3))

logi2)
3.01211922690000

(1+9.8844x107® cosh(i (0.872811 + 27 REGS121I9260000))) (1 , bed))
log(2) lagi2)

3.91211922690000

(1+9.8844x10°8 cas[z”]DE‘E--":“:;H@””””’ +0.872811)) (1 + log,(3)
L] _

3.91211922690000

[1 +0.8844%10°% cnsh{z [0.8?2811 2 5l §17 11723 FRIodn) JJ} (1 +1log, 3y
logi2) -

3.91211922690000

(1+9.8844x10°8 .:.::5[2*11‘35‘3-9]12 1‘12';:22’59””””’ +0.872811)) (1 + log,(3))
Lal=y _

3.91211922690000

(1+9.8844x 107 cosh(~i(0.872811 + 27128BSL2LISA30000) ) (7, oEB)
logi2) logi2)

3.91211922690000

Series representations:

(1+9.8844x10°® CDS[E"]DE‘E'Q:E1;92269:'00':" +0.872811)) (1 + log,(3))
ogl2) _

3.91211922690000
0.255615931417410 (1 + log,(3))
- [—l}k {D.E?EEH +2nlng¢3.912119226munm}2k
-6 T logiz)
1+9.8844% 10 L
k=0

(2 k!
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(1+9.8844x10°® cas[“]‘jg‘g-‘-”:z1;’2259””“’ +0.872811)) (1 + log,(3))
oF _

3.91211922690000
0.255615931417410 (1 + log,(3)

2rlog(3.91211922690000)
log(2) ]+
27 log(3.91211922690000)
log(2) J]

[1 +0.8844%10°° J.;.[D.E'?Eﬂll +

[4)
0.0000197688 " (-1)* Jzk[D.E?Eﬁll +
k=1

Integral representations:

(1+9.8844x10°° cas[z”]c'g‘g-g]” 1‘1;2269‘3”””’ +0.872811)) (1 +log,(3))
OF

3.91211922690000
0.255615931417410

0 8?2811+2n log(3.91 211922620000
[1—9.8844x1u‘5 X logi2) sin(tydt | (1 +loga(3))

(1+9.8844x10°° cas[z”]c'g‘g-g]” 1‘1;’22'39‘3'3”'3’ +0.872811)) (1 + log,(3))
O

3.91211922690000

0.255615931417410
0.0000197688 r log(3.91211922690000
[1.000(}1 +-8.62721x107°% - 5 1g - )
0g(2)

2710g(3.91211922690000)
logi2)

1
J sin[t [0.8?2811 + Dd’t}[l +log4(3y
o

logi2)
3.91211922690000

0.255615931417410 (1 + loga(3)
5_1'3.4 36406 log(2)+m log(3.9121 IE‘EEEE‘DDDDHE

X 4.9422 %1078 Vr fm““- slog2i2)
+
=i ma+y Vs

(1+9.8844x 1076 cos( 270813 2121IS2280000) , ) g72811}) (1 + log,(3)

d s

L

logi2)
3.91211922690000
0.255615931417410 (1 + log,(3)

45 r[S}{D 872811 + Z.IT]Dgl:3.9121192269|:||:||:||:|]}_25
’ logi2)

(1+9.8844 107 cos( 27 1EES12LIP2E0000) , 872811 (1 + log,(3)

" 4.9422 %108 7 Ju-w
+

Ly =i ooty r[_l__g}

1'..|' (]
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIQOxWsVLBcJ6KVgd Af hrmDYBNyUSm
pSjRs1BDeremA

Ramanujan's statement concerned the deceptively simple concept of partitions—the
different ways in which a whole number can be subdivided into smaller numbers.
Ramanujan's original statement, in fact, stemmed from the observation of patterns,
such as the fact that p(9) = 30, p(9 + 5) = 135, p(9 + 10) = 490, p(9 + 15) = 1,575
and so on are all divisible by 5. Note that here the n's come at intervals of five units.

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or 11—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

Then, in nearly oracular tone Ramanujan went on: "There appear to be
corresponding properties,” he wrote in his 1919 paper, "in which the moduli are
powers of 5, 7 or 11...and no simple properties for any moduli involving primes other
than these three." (Primes are whole numbers that are only divisible by themselves or
by 1.) Thus, for instance, there should be formulas for an infinity of n's separated by
573 = 125 units, saying that the corresponding p(n)'s should all be divisible by 125.

In the past methods developed to understand partitions have later been applied to

physics problems such as the theory of the strong nuclear force or the entropy of
black holes.

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field y. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.
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Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV

Note that:
g2 =1\/(1+ \/E)
Hence
6493 — V2 _ 244276 VR _ ...
64g52t = 4006 ™VE 4 ...,
so that

64(g33 + gt) = ™V — 2 + 4372 "VE - o = BA{(1 + V)2 + (1 —v2) "2}

Hence .
e™2% = 2508951.9982. . . .
Thence:
6495 = 4096e V2 4 ...
And
64(g22 1+ go2t) = €™V _ 924 1 4372V ... = 64{(1 + V2)2 4+ (1 — v2)2}

That are connected with 64, 128, 256, 512, 1024 and 4096 = 64°

(Modular equations and approximations to « - S. Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 —372)

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants m, ¢, 1/¢, the Fibonacci and Lucas numbers, linked to the
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golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

In mathematics, the Fibonacci numbers, commonly denoted F,, form a sequence,
called the Fibonacci sequence, such that each number is the sum of the two preceding
ones, starting from 0 and 1. Fibonacci numbers are strongly related to the golden
ratio: Binet's formula expresses the nth Fibonacci number in terms of n and the
golden ratio, and implies that the ratio of two consecutive Fibonacci numbers tends
to the golden ratio as n increases.

Fibonacci numbers are also closely related to Lucas numbers ,in that the Fibonacci

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1, 1, 23,58 13,21, 34, 55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6765,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

The Lucas numbers or Lucas series are an integer sequence named after the
mathematician Francois Edouard Anatole Lucas (1842-91), who studied both that
sequence and the closely related Fibonacci numbers. Lucas numbers and Fibonacci
numbers form complementary instances of Lucas sequences.

The Lucas sequence has the same recursive relationship as the Fibonacci sequence,
where each term is the sum of the two previous terms, but with different starting
values. This produces a sequence where the ratios of successive terms approach
the golden ratio, and in fact the terms themselves are roundings of integer powers of
the golden ratio.”" The sequence also has a variety of relationships with the
Fibonacci numbers, like the fact that adding any two Fibonacci numbers two terms
apart in the Fibonacci sequence results in the Lucas number in between.

The sequence of Lucas numbers is:

2, 1,3, 4,7 11,18 29, 47, 76, 123, 199, 322, 521, 843, 1364, 2207, 3571, 5778,
9349, 15127, 24476, 39603, 64079, 103682, 167761, 271443, 439204, 710647,
1149851, 1860498, 3010349, 4870847, 7881196, 12752043, 20633239, 33385282,
54018521, 87403803.... ...

All Fibonacci-like integer sequences appear in shifted form as a row of the Wythoff
array, the Fibonacci sequence itself is the first row and the Lucas sequence is the
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second row. Also like all Fibonacci-like integer sequences, the ratio between two
consecutive Lucas numbers converges to the golden ratio.

A Lucas prime is a Lucas number that is prime. The first few Lucas primes are:

2, 3,7, 11, 29, 47, 199, 521, 2207, 3571, 9349, 3010349, 54018521, 370248451,
6643838879, ... (sequence A005479 in the OEIS).

In geometry, a golden spiralis a logarithmic spiral whose growth factor is ¢,
the golden ratio."" That is, a golden spiral gets wider (or further from its origin) by a
factor of ¢ for every quarter turn it makes. Approximate logarithmic spirals can

3]

occur in nature, for example the arms of spiral galaxies™™ - golden spirals are one

special case of these logarithmic spirals

We observe that 1728 and 1729 are results very near to the mass of candidate glueball
fo(1710) scalar meson. Furthermore, 1728 occurs in the algebraic formula for the j-
invariant of an elliptic curve. As a consequence, it is sometimes called a Zagier as a
pun on the Gross—Zagier theorem. The number 1728 is one less than the Hardy—
Ramanujan number 1729 (taxicab number).

Furthermore, we obtain as results of our computations, always values very near to the
Higgs boson mass 125.18 GeV and practically equals to the rest mass of Pion meson
139.57 MeV. In conclusion we obtain also many results that are very good
approximations to the value of the golden ratio 1.618033988749... and to {(2) =

2
’% = 1.644934 ...

We note how the following three values: 137.508 (golden angle), 139.57 (mass of
the Pion - meson Pi) and 125.18 (mass of the Higgs boson), are connected to each
other. In fact, just add 2 to 137.508 to obtain a result very close to the mass of
the Pion and subtract 12 to 137.508 to obtain a result that is also very close to
the mass of the Higgs boson. We can therefore hypothesize that it is the golden
angle (and the related golden ratio inherent in it) to be a fundamental ingredient
both in the structures of the microcosm and in those of the macrocosm.
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