On some Asymptotic Formulas and Ramanujan Identities: mathematical
connections with ¢, {(2) and various Fractal Hausdorff Dimensions values. I

Michele Nardelli', Antonio Nardelli’

Abstract

In this paper we have described some Asymptotic Formulas and Ramanujan
Identities, and obtained several mathematical connections with ¢, {(2) and various
Fractal Hausdorff Dimensions values

! M.Nardelli studied at Dipartimento di Scienze della Terra Universita degli Studi di Napoli Federico II,
Largo S. Marcellino, 10 - 80138 Napoli, Dipartimento di Matematica ed Applicazioni “R. Caccioppoli” -
Universita degli Studi di Napoli “Federico II” — Polo delle Scienze e delle Tecnologie Monte S. Angelo, Via
Cintia (Fuorigrotta), 80126 Napoli, Italy
? A. Nardelli studies at the Universita degli Studi di Napoli Federico II - Dipartimento di Studi Umanistici —
Sezione Filosofia - scholar of Theoretical Philosophy

1



== The Ramanujan Partition Congruences Lef n be a non-negative integer and let p(n) denote the number

of partitions of n (that is, the mumber of ways to write n as a suin of positive integers). Then p(n) satisfies @)
the congruence relations:

p(5r+4) =0 (mod 3), p(7t=3)=0(mod 7), and p(llt+6)=0(mod 11).

“Every positive integer i1s one of Ramanujan’s
=
personal friends™ 1E Littlewood

. p(n)
R ——mod 5
—— mod 7
mod 11

5 10
Ramanujan’s congruences tell us that. in the set of values of » for which p(n) mod g = 0. when g 15 5. 7 or 11, there is an infinite arithmetic progression of common
difference g. Thus we see that. in the above plot, the three graphs touch the horizontal axis at intervals which appear quite imegular but are certainly constramed by this
arithmeatic progression property. The property extends to all primes g > 5. a deep result published m 2000 by Xen Ono. but the commeon differences will not generally
be g: the set of values of n for which p(n) mod 31 = 0. for instance, contains an infinite arithmetic progression whose common difference is not 31 but 31 x 1074,
and which starts at n = 30064597 For g = 3. the situation 15 very different—it 1s not even known 1f the values of » for which p(#) mod 3 = ( form an mfimte set!

Ramanujan published proofs of the congruences for 5 and 7 in 1919. His proof for mod 11 remained unpublished at the time
of his death n 1920 and was written up by G.H. Hardy.

https://www.theoremoftheday.org/NumberTheory/Ramanujan/TotDRamanujan.pdf

https://en.wikipedia.org/wiki/Chaos theory#/media/File:Lorenz_attractor yb.svg




From:

{-ADIC PROPERTIES OF THE PARTITION FUNCTION
AMANDA FOLSOM, ZACHARY A. KENT, AND KEN ONO
(Appendix by Nick Ramsey) - Celebrating the life of A. O. L. Atkin

Ramanujan's famous partition congruences modulo powers of 5; 7, and 11 imply that
certain sequences of partition generating functions tend {(-adically to 0. little is
known about the (-adic behaviour of these sequences for primes € >13. Using the
classical theory of “modular forms mod p", as developed by Serre in the 1970s, we
show that these sequences are governed by “fractal” behavior.

From:

https://mathworld.wolfram.com/j-Function.html

In 1979, Conway and Norton discovered an unexpected intimate connection between
the monster group ™ and the j-function. The Fourier expansion of j(r) is given by

jlr)= - +744 + 196884 7 + 21493760 5 + 864299970 5" + .

'-EIII'—'

j-Function

& DOWHNLOAD
1% | Walfram Notebook

Re[ JI' 7] Im[j(r)] itz

] Im[{77]

l.zl'v'ui v'v'
Iz *J

.

bi_

—1—L‘|_-. 0




The J,‘-function is the modular function defined by

Jlr= 17287 (1), (1)

where T is the half-period ratio, 1 [T]> 0

4 =-2@+2@f

Jit)= 77 2O - AT (2)
is Klein's absolute invariant, & (T) is the elliptic lambda function

Ar) = j‘%, (3)
t {0, g) are yacobi theta functions,

g=¢é (4)

is the nome, and 1728 = 123 .

Gauss was apparently aware of the J-function before 1800. Hermite used it in solving the quintic in about 1858. Dedekind gave a nice definition

in about 1877, and Klein studied the function beginning in 1879 or 1880. The F-function is related to the factors of the group order of the monster
group and to supersingular primes (Ogg 1980).

This function can also be specified in terms of the Weber functions f fl , .-5- ¥a ,and ¥ as

[ (r) - 16]

(1) = 5)
/0 4
[ @)+ 145]3
S (6)
fl}.d [T]

[/2 @)+ 16]

|l
—_

-~
J

JG}A [T]
= ®)
=94 (1) + 1728 )

(Weber 1979, p. 179; Atkin and Morain 1993).

The fl-function is an analytic function on the upper half-plane which is invariant with respect to the special linear group SL [2:. Z}. It has
a Fourier series

&

j@= ) ctg", (10)

H=—03



where

;?Eq2=f}'m.?. (11)

7 (g is therefore related 7 (T) via

(12)

i @)= 1?23_1[-“"‘?]_

2m

The coefficients in the expansion of the F.-function satisfy:

1 em=0pn==1qec(-1)=1

2. all € (M)s are integers with fairly limited growth with respect to ¥, and

3.4 [T] is an algebraic number, sometimes a rational number, and sometimes even an integer at certain very special values of T

The latter result is the end result of the massive and beautiful theory of complex multiplication and the first step of Kronecker's so-called
"Jugendtraum."

Therefore all of the coefficients in the Laurent series

|
(@)= - + 744 + 196884 g + 21 493 760 §° 3)
q

+8642009705° + 20245856256 5" + 3332026406005 + ...

(OEIS A000521) are positive integers (Rankin 1977, Apostol 1997). Berwick (1916) calculated the first seven © (”} Zuckerman (1939) found the
first 24, and van Wijngaarden (193) gave the first 100.

Some remarkable sum formulas involving .-" I:T} for T E H, where H is the upper half-plane, and c [”] include

(142407 o5 () 7T
i [-IE}: (14)

gL, (1 -7

(15)
q (g2
|2 (Va) (V) t(Va)]
8 (@ ’
where Ey E‘i'} is an Eisenstein series, [‘ﬂm is a g-Pochhammer symbol, and
el 2 el
~14504 ) s (0" | =[i@-12°] ) v d", (17)

=] =1

where Tk [”] is the divisor function, and T (”} is the tau function (not to be confused with the half-period ratio T). In addition,
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2

JT—I
504° |- — a5 (m) + » o5 (k) s (n-k)
504 ;

n—1

=Tn+1)-9847(n)+ chfhf (n—£k)
k=1

65520

o L1 () =T (m)]

ii=1
=T+ 1}+24T[n}+2c‘[k}f[n—k}
k=1

(Lehmer 1942; Apostol 1997, p. 92). These are closely related to Eisenstein series.

Equation (18) leads immediately to the remarkable congruence

T(n)= oy (n) (mod 691).

Lehmer (1942) showed that

(n+1)cin)=0{mod24)

forall ® = 1 and Lehner (1949ab) and Apostol (1997, pp. 22, 74, and 90-91) demonstrated that
c2n)=0(mod2")
¢(3n)=0(mod 3°)
¢(5n)=0(mod §)

(7 n)=0(mod 7)

c(lln)=0{med 11).

More generally,
c(2* n)=0(mod 2°***)

c(3* n)= 0 (mod 3*+7)

(5% n)=0(mod 5**')

{7 n)= 0 (mod ™)
(Lehner 1949ab; Apostol 1997, p. 91). Congruences of this type cannot exist for 13, but Newman (1958) showed

O 13m
cll3npl+c(l3n)c(l3p)+p C[T]E'ﬂ'fﬂmdﬂ},

(18)

(19)

(20)

(26)
@7)
(28)

(29)

(30)

-1 = —
where B P = 1 [mﬂd 13} and € [-ﬂ =0 if ¥ is not an integer (Apostol 1997, p. 91). Congruences for £ [‘r" ”} have been generalized by

Atkin and O'Brien (1967).
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An asymptotic formula for © (ﬂ) was discovered by Petersson (1932), and subsequently independently rediscovered by Rademacher (1938):

2411'\"?
elm)~ ——. (31)

ﬁ nid

Let d be a squarefree positive integer, and define the half-period ratio by

ivd ford = 1 or 2 (mod 4) 52)
T= 32
F(1+ivd)  ford=3(mod4),
SO
~ [e2™d farg=10r2(mod4)
g= (33)

—e V9 ford =3 (mod 4).

It then turns out that J [T] is an algebraic integer of degree h [_ iﬂ where h E_‘ﬂ is the class number of the binary quadratic form

discriminant =d of the quadratic field U;} ( } (Silverman 1986; Berndt 1994, p. 90).

Rl
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If h (_ ‘ﬂ = 1, then J (ﬂ is an algebraic integer of degree 1, i.e., just a plain integer. Furthermore, the integer is a perfect cube. But these are

precisely the Heegner numbers = 1, _2, _3, _T, -1 1, = 19, _43, _E':'r, = 153. The exact values of _-f ':ﬂcorresponding to
the Heegner numbers are

Ol 4y =123 Gy
L +iv2)=20° (35)
(; (1+iV3)) = 0f (36)
i (1+iVT)) = 157 (37)

3 (1+iVIT)) = =32y (38)



i3 (1+V19)) = (~96y (39)

i3 (1 +iV43)) = (—960y (40)
f[;f (1+i V67 )) = (- 5280)° 1)
il; (1 +iV163)) = (—640320) . (42)

The positions of these special values of T are illustrated above. (Note the curious though not particularly significant fact that number 5280 is also
the number of feet in a mile.)

—d

The greater (in absolute value) the Heegner number '?f, the closer to an integer is the expression & , since the initial term in fl [T} is the

largest and subsequent terms are the smallest. The best approximations with h [_"-ﬂ =1 are therefore

FVE = 0607 4 Ta4 - 22 %107 (43)
SVE = 52807 + 744 = 13x10°° (44)
SV = 6403207 + 744 - T 5% 1071 (45)

(the latter of which appears in Trott 2004, p. 8). The almost integer generated by the last of these

W=ies)

—
X

the Ramanujan constant. However, this attribution is historically fallacious since this amazing property of e was first noted by Hermite

(1859) and does not seem to appear in any of the works of Ramanujan.

j—
163
, ey (corresponding to the field Q and the imaginary quadratic field of maximal discriminant), is sometimes known as

There are 18 numbers having class number h(-d)= 2, with the odd discriminants not divisible by three corresponding to the exact values
i3 (14iV35)) =16 (154 7V5 ) (46)
i3 (1+iVor)) = -48° (27+63VI3 ) 47)

[é [1 +1i }} = — 4§ [TES + 351 w’?f (48)
J5 (1 +iVI8T)) = 2407 (3451 + 837 V17 )’ (49)
J{5 (1 +iV235)) = - 5287 (8875 + 3969 V'5 |} (50)
i3 (1 +iV403 )) = -240° (2809615 + 779247 V13 | (51)
J (5 (1+i V427 )) = =5280° (236674 + 30303 V61 ) (52)

andeven @ = 4m o m =3 10 13 22, 37, 58,
i(ivs)=2(25+13V5) (59)
iiV10)=6° (65 +27V5 ) (54)



30° (3149 VI3 ) (55)

60° (155 + 108 V2 | (56)

)=
)
) = 60° (2837 + 468 V3T | (57)
)=

- ey, iy
ﬁﬁﬁﬁ
ool =d) b e

30° (140989 + 26 163 v29 | (58)

and discriminants divisible by 3,

JiVE) =12 (14 VI (5+2V2) (59)
iy (i }}=—3JU?[1+‘E}}2 (5+4V5) (60)
('—(1+z }}:—4EJ [4+ v’_} [5+m}3 (81)

J(3(1+iV123)) = -480° (32 4+ 5 VAT f % (8 + VAT | (62)
J(3(1+i V26T )) = -240° (500 + 53 /89 ) x (625 + 53 VB9 ) (©3)

with the square factor being a fundamental unit.

The best approximations for h [‘ﬂ =1 are, for even discriminants,

SVEL <307 (140989 + 26163 29 | - 744 - 32x 10718, (64)

and for odd discriminants,

SV < 5280° (236674 + 30303 VoI | + 744 — 1.3x 1075 (65)

The numbers

o2 = (12V11) - 104 - 1.7x 107 (66)
VT = (84V2) 4104 -22x 107 (67)
SV =396% — 104 - 18% 1077 (68)

are also almost integers. These correspond to binary quadratic forms with discriminants — 8 E, - 143, and _232, which are the largest (in
absolute value) discriminants with class number two that are divisible by 4. They were noted by Ramanujan (Berndt 1994, pp. 88-91).

SEE ALSO:Almost Integer, Heegner Number, Imaginary Quadratic Field, Klein's Absolute Invariant, Monster Group, Ramanujan
Constant, Supersingular Prime, Weber Functions

Portions of this entry contributed by Tito Piezas Il



From:

Congruence properties of partitions

Mathematische Zeitschrift. IX, 1921, 147 — 153

®

[Extracted from the manuscripts of the author by G. H. Hardy]

1. Let
1 272 3z
10 P=1-24 — e
{1-1) (1—:1‘4_1—.:':2 1—:1:3+ )
T 2312 333
1.12 =1+240 —
132) @ + (1—1". ] ==t 1—-.1".3+ )
T 252 3523
1.13 R=1-504 e ]
( ) (1—1‘+1—T2+1—3§3+ )
(12) fla)y=(1-2)1 -2})(1-2%)---.

Then it is well known that

(1.3) f@)=1-z—22 428427~ =14 (<1)"(eCnD 4 g3nBrtD))
n=1

10



(1.4) Q* — R? = 17282 (f(z))**.

Further, let

(1.51) D, .(z]= i Zx: mnrt = in’os_r(n)x”.,

m=1 n=1 n=1
where gy (n) is the sum of the kth powers of the divisors of n; so that

; T 2532 3z
1.52 Dy (1) = e 4+ g
(1.52) GRS St Teg T g

and in particular
(1.53) P=1-24%¢1(z), Q@ =1+ 2409 3(z), R =1—504Pg5(x).

Then [it may be deduced from the theory of the elliptic modular functions, and has been
shewn by the author in a direct and elementary manner *, that, when r + s is odd, and
< 8, @, (z) is expressible as a polynomial in P, (), and R, in the form

Bu(2) =N i DGPORE,

where
I—1< Min (r,s), 2l+4dm+6n=7r+s+ 1.

In particular 1]

; T 272

1.61 2 =14 480&; 7(z) = 1 + 480 + e

(. ) Q + G,r(:r_) + (I—I 1_1_:24' )
x 2942

1.62 R=1-264Bgq(z) = 1 — 264

(1.62) Q 09(z) (1_$+1_$2+ )?

(1.63) 441Q* + 250R? = 691 + 65520 11 ()

: oll 2
— 691 + 65520 | ——— 4 e fae ),
1—2 122

11



(1.71) Q — P? = 288 o(x),

(1.72) PQ — R ="7209 4(z),

(1.73) Q% — PR =1008d, ¢(x),

(1.74) Q(PQ — R) = 72081 5(z),

(1.81) 3PQ — 2R — P® = 1728%23(z),

(1.82) P2Q — 2PR + Q% = 1728®, 5(x),

(1.83) 2PQ? — PR — QR = 1728®9.7(x),

(1.91) 6P2Q —8PR+3Q% — P* = 6912&3 4(x),

(1.92) P*Q —3P?R+ 3PQ* — QR = 3456® 4 4(x),
(1.93) 15PQ? — 20P?R + 10P*Q — 4QR — P® = 20736®4 5(x).

From:

Asymptotic formulz in combinatory analysis — Srinivasa Ramanujan
Proceedings of the London Mathematical Society, 2, XVII, 1918, 75-115

From:

For x =24, we obtain:

(2471724 / (sqrt(2Pi)))) * sqrt(In(1/24)) * [exp(Pi*2/(6 In(1/24)))-1]

12



Input:

I ) ol

24

logixi is the natural logarithm

Exact result:

—_—

24 2 '
iy [/ Bloz24n _ 1]4 logiz4)
T

2 38
Decimal approximation:

- 0.32804256443586751397509318924033056529682680259363429748... i

Polar coordinates:
r=0.328043 iii-iiil'- I.':.":—';D': .-i::."i—

)

0.328043

Alternate forms:

—
24 2 lidg ) m {
=T | ] EldH+ogld)
PRy JiBE logi2i+lagi3m 1]\‘ 3log2i+lom(3
n

23_-"8

—

2 2 | log
iy o [6log24) [fn fi6logiz4) _ 1]\( logi24)
m

23,-' 2

—_—

4 2 I

N e ..".61-:5-:2433\1 logi24) i
! ‘ m T v logi24)
238 - 2318 [

(=]

Alternative representations:

[\/Ei} [Exp[ﬁh’;l_]]— 1]] T [—1 + EXP[MD;.E{ ; ]]] Epr \Ilﬂg"[i}

24 | 24 )

Va2n Vanr

13



o
[\’ lng[i} EXP[E.].:;I— ]_ 1]]2W

] m\/lug[a}lagﬂ{i}

6195‘-:&]]-:33‘

V2

Series representations:

[\’Ei} [P[H]lﬂm

Va2
1 L
6[In-r-:23:1 ?fle—?t] 6 |logl23)-Fl, — ¢ Tk] (-L1f
2‘{-"_ -l+e¢ log(23) - I, _iL
- 2z
R e e
ﬁlngli
vam -

; Eﬁ "n'fﬁ f_nzl,u'-;linlngn:24:l:l [_1 " fngl.-'liﬁlcuﬂZ‘HJ] Eﬁ;n 23k [—

238\

for | - and p;p =1and

14



[\’k’g [ [mng¢11] IHEW

Va2
L sn'glll:l IE
'J_‘/_Sf 2 & log( 245 [_ +fn2.,-'.:6]-:-g':24:1:l)
2 23 T
k
A 2(- lP[ JPJ..:;

K i
]2‘ — r||| | I - . ; |||= Pin
e -1+2j l +k

)

[l
223*‘[ 2
k=0
1

.-|||'| P ; SN0 K £ ahnd |} "‘

Integral representations:

\fl"gﬂ [ [ng4 ]'1]]EW

vanm
1-:.1‘}.— -y |:6|24l:!r|[ & fllﬁjz“—dr]]JJ‘H:Jt
) N

[\fl"g [ Lﬂag# ]_1]]21@:_ L arg

Vva2nr 278 ¢

ir i
EXP| - -1+exp
J“N+:r 2375 [(=s)® [{145) ds J'Jm+y 237" Ti-s)® [{14s) i
=1 wa+y [{1-s) =1 wa+y I1-s)

f
’ J‘Imﬂr 23— r[—.S]- ril+s)
—I

ds for -1
‘1‘ —i ety Iril-s)
For x =240

((24071/24 / (sqrt(2Pi)))) * sqrt(In(1/240)) * [exp(Pi*2/(6 In(1/240)))-1]

Input:

7o el )

log(x) is the natural logarithm

15



Exact result:

24 2 i1 1
i VIs [/ 031240]3_1]\( ogi240)

V2

Decimal approximation:
- 0.30428020553255356032433772829069124740813150426072799145...

Polar coordinates:
r = 0.30428 radius g =-90° angle

L]

0.30428

Alternate forms:

—
2 2y
i 2s o /6log(240) [f:r JiB6logiz40n _ 1]\( logi240)

V2

2

[
4 -2 /{64 log(2i+lozi3)+loZi5 1) 4logi2ilog3logz(s)
i ¥v15 (&7 -1

m

vz

24 2161 ) | log
i mf—n 051240;1_\‘ o240}

i V15 4 log(240)

VZ VZvr

Alternative representations:

[iets) [l )7 (ool

240 _ 240
vam vam
23] 24
[\/ lng 240} [EXP[ﬁlng{W ]] - l]] v 240

]] W\(lagmmgﬂ[ }

vVa2r

-1 +exp
ﬁlu:-g-'rzﬂcugm: 740

16



Series representations:

3 24
lng{_l} [exp : ]—1]] v 240
[ 240 Elng{m] - 1 e
Van V2 Vr
% _.'rz f 2
Lk (-Lf 7
6 [log239)-57 '—7—39—k 6 [log239)-57 —-"’-:'"Q—k - [_L}
e -l+e¢ 103’[239}—2‘ 2;;
k=1
2 24
lcg{—l} [Exp[ S ]_1]] V240
[ 240 IS]Dg'{ﬁ:l _
vanrx
) Er-rl: =
2r | 6logia40) 2
2415 J230 . [_1 P I.‘#B]ng-:Z“rD:IJ]
zﬁ 5
- ke el I}J( ]P i -1y
2239 [ 2 ]Z —— fou ‘ I —— and p
k=0 _.=|:| —1+2| | ll L B
sl pig = i e bk i ST G C R II‘
1 a2 24
ag{—}[ p[ - ]—1]] V240
[ - 608 245 _
vanrx
1 P n
: 15 exp|- P .
argl24l-x) _owae (=10 240-x x
V2 v 5{21}1'[—LG J+lng[x} I ]
2
—1+Exp p TR
nlmgiEiﬂ—xJJ_'_ng[x}_Ekm : =1 n:24i—x X ]

arg[24D x}J @ =1 (240 - xf x7*
+ logix) - for x =0
J gix) E -

17



Integral representations:

\llug[ﬁ} [exp[mnjl_]]— l]] 240

L 240 /
ers

PR 2 240 1 2 240 1 (! |
2 - [|6 St -] =dr S
i '-.-'15f”..': h f=][_l+f” 6 r:.l]\ljlzmrldt

V2 Vr
2 24
log{ L S ~-1{|"V240
[\/ Gg[ztﬂjl [Exp[ﬁlngf 1—]] ]] 1
| 240 24
p—c =-——i%y15
V2r 256 ¢
in i
| sy 239 Mies? r11es) ke 23975 [-5)2 [{14s)
BJJ.\A.'I+]' (=51 I{14s) ds 3J‘J_w‘l+]’ (=51~ [{1+4s) ds
Ty [{1-s) =i ca+y [{1-s)
f
| I‘iwﬂf 2307 [{—s) T'(L + 5) "
—I 5 Tol |
‘ul i oy rl-s)
For x =504

((50471/24 / (sqrt(2Pi)))) * sqrt(In(1/504)) * [exp(Pi*2/(6 In(1/504)))-1]

oz
exp—l—l
Elag[ﬁ

Input:

M

V504 | 1
el

Vinr S04

logixy is the natural logarithm

Exact result:

—_

11%@ zn\t'}.? f—;rEI,-'-:B]Dg-:SI:M]] = 1] \f logi504)

T

2 3/8

Decimal approximation:
- 0.29959584100593832796384387962800749804992999706765365600...

Polar coordinates:
r=0.209506 (radius #=-00° (ancle

)

0.299596

18



Alternate forms:

—_—

‘2‘,3 ﬁ n? /(B log(504)) [fnzl."-:ﬁlogﬁl:lﬂhil_l] \/ log(504)

T

E 38

o

2
13
P -
g Ay [‘, 6 (3 Iog(2)+2 log(3)+10g(T) _ 1] \/ 3logi21+2logi31log(7)

23_-'8

12— 24 2 !
3 ﬁ -m< [(Blog{504)) Vl' logi(504) 9 2
£ " V3 A7 V10gs04
238 - 2318 [

Alternative representations:

2 24 2
[\’ lng[ﬁ} [EXP[mngﬂ ] 1]] v 504 [—1+v:1!{1;:[|5‘]ugl 534]]] v 504 \/lug!

5I:I4

V2 e

[\f log( 504} [exp[mugim ]— 1]]21.“5134

[— 1+exp

[
V504 \flcg[ﬂ}lcgﬂ[ﬁ}

6]05"’&]]0 gall 504 ]]

vV2n

Series representations:

e e

V2
22
& v
& [log503)- —‘-ﬂ—’-—]
12
YLk [ 47
1
T |
s R qlag[SGS}—Z%
k=1

19



e e

5044 Glo g|: Ztiad

Var

_i ; 1%'/; 2%{? f_n-"{;'¢r31ng¢sn4n[1 _‘unzl."-:ﬁhg'-:SD&t:Iil] f EE
938

a
[—1‘[k] -
LapyE o g JHE =1
= Z— r--r‘.. — and p;o
k e -1+2; l + k)

r)

[l
2503“ [
k=0

and p — . — andk e Zand k = 'I‘
P

Lol )] e
1 M 2" "2n [ 6logs04 503
" llﬁ S b og(504) [_1 +£n2|."-:61c'g1504:l:l]  ehnit
2 23,1'3 i

ik
2(-1y [:]P;'.k 1y

o« 1 k
ZSCBk [_2 i ]Z— TJEJ fo1 ‘ Y and p

and p —~ . andk = Z and k "‘

Integral representations:

el

504 5.].:.3{53—4]
vanrm -
_2 i 5041 2 e (5041 Iz
; 12 3 2% = m .-"{6J1 - dr] [_1 +¢=n .-"{6J1 - dr]] J15,3.4?1 dt

218 Vi

i)
[ Dg{sm} [EXP[ﬁlng{é—‘t]] Hjvsed B 1 1% E_n{G

vam 278 o
I .i'T3 !.i'T3
EXp|- - -1 +exp
Jr;-_mﬂ, 50375 [j-s)= [{1+s) ds 3 Jn-_mﬂ, 5035 [i-s)? [{1+s) e
= aa+y [il-s) i aaty [il-s)
ooty BO37F r[—.S]l"2 Il +s)
- J ds for-1<y<0
=i o4y I(l-s)
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For x =1728
((1728"1/24 / (sqrt(2P1)))) * sqrt(In(1/1728)) * [exp(P1"2/(6 In(1/1728)))-1]
Input:

1728 | 1 2
2= Vo) [

1728

logix is the natural logarithm

Exact result:

—_

s [F_,TE..-'e.magmzs;; " 1] \/ log(1728)
i

V2
Decimal approximation:

- 0.29424308031736407896836609383184836088090149091933793463...

Polar coordinates:
r = 0.294243 (radius

b L]

7 =-90"
0.294243 result very near to the following Ramanujan continued fraction:

https://sites.google.com/site/marelv83/fisica-moderna/serie-infinite-per-p (in Italian)

Come esempio di uno dei suoi risultati, Ramanujan forni questa frazione continua,

E—Z?T,;"E
Vo+2—¢= ~ = 0,2840...
g2
1+ E—fi?r
1 e T
S 14+ ---

fra le altre, dove ¢p — (1 I \/5}/2 & la sezione aurea.

Alternate forms:

_—

80— _JE-'.- 1 I {17281
vy [ /0Blog12y _ 1]\( logi1728)
m

vZ

21



B B 4 2 y
i3 " [1Blogi172E) [fn JiBlogi1728) 1] logi1728)

m

ﬁ

e [f—nal."-:ls-:210312]+]Dg-:3:l:l:' i 1] | Blogi2)43log(3)
g

ﬁ

Alternative representations:

[\’ lng[Flzs} [exp[ﬁ] 1]] 1728

[ 1+Exp[ c-s-#lm ]] V1728 Hoigl——]

vV2r

[\f log[Flzs} [EXP[ﬁ 1]] V1728

1728 -
vam
“1+exp #] 1728 \/lcg[ﬂ}luga{;}
E]Dg_'n:rzﬂu:-g'ﬂll T 1728

V2r

Series representations:

[\/ lng[Flzs} [exp[ﬁ] 1]] 1728

1728 -
Var
L
6 |log1 727)-E 2. lll—l—ilLTk]
v'_ F
HE
i :
6 |log(1 727)- Ekl & @ [_ 1 }
“l+e log(1727) - 3 ——=—

k=1

22



o el

1728/ _

Lﬂﬂj 22

im| - -
_;!g;—B p— 27 2Im ﬁl-:gﬂ?zs:{_1+fnz!-mng“?25m]

sk
= kg 26V (] )i |
21?2?“[ 2 ]Z— - *2 1, fol ‘ : and
k=0 k =0 ke
and ot Tale! and "‘
[\f log(—L-} [exp[Ll]- 1]] 21728
E]Dgﬂﬁ] _
vam
1 e
Zis zﬁexp - % g
g 1728-x) _ (=1 {1728-x" x
V2 v 5[2”[—5—2” J+10g[x} Y ]
-
-1 +exp X o
1728-x) —1f (172 -af
E{Emla%JHcg[x}—Ef:l%]
arg(1728 - x) @ (-1 (1728 - x)f x7*
2 {—J+1U (x} — forx < 0
o 2 Bix) E k

Integral representations:

. -2 24
Jlng[ﬁ} [Exp[m]— 1]] V1728

V2n

2 e (17281 2 fgr17e8l
3 E"'g f_ﬂ .-“:E,Il - d!] [_1 +f:r ,-'Illﬁ,ll . dr]] J|'1?28 El dF

1

V2 Vr

23



. 3 24
[V{ log[Flzs} [exp[m]— 1]] V1728 X

1728 Bl
o — " oaje V3
va2r 24" ¢
!}'I'3 !}'I'3
EXp| - > -1 +exp .
3 er+y 172775 [f=s)" [{14s) ds 3 J"J'\}u+]- 17275 [i=5}° [{1+s) ds
=i oa+y [i1-s) =i oy [{1-s)
f
I| Imﬂ 17277 (-5)° (1 + 5) :
—i 5
‘H o I ca4y r[l — 5§}
From

1
i@ = -+ 744 + 196884 7 + 21 493 760 4°
q

+864299970 7 + 20245856256 5" + 3332026406005 + ...
we obtain, for x = 744:
((74471/24 / (sqrt(2P1)))) * sqrt(In(1/744)) * [exp(P1"2/(6 In(1/744)))-1]

Input:

Mo [ 1 2
Nors \“Dg[ﬁ] [Exp[ﬁ—lag[ﬁ ]— l]

logix is the natural logarithm

Exact result:

i |
,Eﬁﬁ o [(6log(7a4) _ l]\l log(744)
o

23,-'8

Decimal approximation:
- 0.29760310519689345433382267421016365607927897267120475075. . i

Polar coordinates:
r = 0.297603 (radius , 8= -aQ-°

0.297603

24



Alternate forms:

24 2 2 '
iVO3 e I.-:lSl-:ug-:?44n[fn JiBlogiT44) l]\l log(T44)
am

23_!'8

24 Ly
Vo3 {f mé B3 logi2)Hog3Hlog3 1N 1]\/

FlogiZitlogi3i+log(3])

T

23.!'8

24 S 7 '
; ‘-."'ﬁ e I.-:E]ng-:.MJ]V{ logi(744)

i V03 4 log(744)

2 3/8

Alternative representations:

[\’Kﬁ [EX [61.:512

e

218 Vi

i ]

?44
va2nm
\’lng[i} BXp n? ~1|| 744
744 IS-lcrgII ?44
Va2
[ .
A el ]24~.f?44 \f log(a) log, =)
B]Dgfrzﬂngall ?44 744
vam

Series representations:

[l
744 Blngll ?44 L 1 124
VZn 208
2 2
- T I
1 1
6[Inw<?43; vﬁl{—aﬁf] 15[I0-r-:?43:l Eﬁjll:—ﬂﬁf]
-1+e

[

25

10 g(743) -

[\-f‘a

=
I
—

|
El-
[¥5]
i




e

[\/ lﬂg %“‘ } [Exp[610312?44

Va2 L_Ew:l]j_ 9
2 G log(744) 3
2 23.18 = Vo3 /743 ¢ [—1+f" JiBlog(T44))
3?43"‘[ ; ]i w for ‘ : L/ il 6
o = 1+2] K ey ey

I i
£ :1||'.| K U

and p and &

g

Elngl{ml B
vanm
H_Z
—T 124 93 EXp|- 3
2 fa ,5[Emlalngf—x:J+1ﬂg[x}_zz,=l .:-1:’%:-'4:_:::";: ]
JTI_Z
-1 +exp

—k
B [2 im lﬁ%J +log(x) - EEJ=1 -:—1]""-:?4:—x3""r ]

@ (=1 (744 - x)F x*

argi744 - x)
T ek JON forx <0
Imw ™ g } E k

Integral representations:

\’ lng[i} EXp n? _1||V74E
T 1.:.51 742)
var

2 f{e (7441 2 g (7441
- (8 7 : dt | [_ i N8 f ; dr]] Jl-,-44 rl at

124 03 ¢

298y

26



[J 1og[$} [Exp[mu;ﬂ T 1] - 1]] 7 by oo

744 |

—r =—-———1i 493
vam 2""8 T
”I'3 !}T3
eXpl- —— T -1 +exp = e -
3J1w+y F437° [{=s)" [{1+s) d's 3J1w+y T437° [=s) rl:lﬁ]d.ﬁ
—f eaty Ii1l-s) —i oty [i1-s)
f
| "oty 74375 T(—5)° T(1 + 5) _
|—1[ ds for -1
‘H =i ga+y [(1-s)

for x = 196884

((196884°1/24 / (sqrt(2Pi)))) * sqrt(In(1/196884)) * [exp(Pi"2/(6 In(1/196884)))-1]

Input:

V106884 | 1 2

—_— |10g[ J eXpl ———— |- 1
V2 \ 196884 6 lag[ 196334}

log(x) is the natural logarithm

Exact result:

—
: s? 24 1533 E_,TE.,.-a,ls]ggu;-lsss:m = 1]\{ log({196884 )
i

25_:' 12

Decimal approximation:
- 0.29219341129005178775413131956451594212613434652282079099... i

Polar coordinates:
r=0.292193 radius #=-907 (ancle

)

0.292193 result very near to the following Ramanujan continued fraction:

https://sites.google.com/site/marelv83/fisica-moderna/serie-infinite-per-p (in Italian)

Come esempio di uno dei suoi risuliati, Ramanujan forni questa frazione continua,

g—2m/5
Vo+2—¢= —————— =0,2840...
—
1+ : N E—4rr
F—'frrr
1
1

fra le altre, dove gh = (1 + V“FE.)IJ’Q & la seziche aurea.
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Alternate forms:

B 24 _ 32y 2, ——
i T 1823 = (aHEl1sEasd) [fn JiBlog(196884)) l]\J log(196884)
i

25}' 12

m

2
T
; %,-E 24.'—1823 [‘[u G2 log{ 243 log(2+log(1823) _ 1] \/ 2logi2)+3 logi34log(1823)

95/12

8— 24 3,
83 X1ga3 o7 /6lo2196884)) | log(196884)
: n V3 V1823 + log(196 884)
25/12 - 2512 A

Alternative representations:

[\/m [Exp[ﬁ]_ 1]]2m

196884 -|
196 884

.i"l'

ol ]] RECTN
Bloge| 196 ™Y,

(e

196884 |
196 8B4

V2n

]] \m Jlﬂg[ﬂ}lﬂgﬂ

V2n

196884 }

-1+ Exp[
6]Dg'l:ﬂﬂl:lg'ﬂ|: 10& 52

28



Series representations:

, 22 24
[ lcg{ 196884} [exp[m]— 1]] v 106 884

Var -

2
£ I

1
6 [maqmﬁ BB3)-Ep, —lﬂﬁfﬂﬂt]
24
Sy v"_ i3 %1823 ¢

{

&
k

1 ]k
LI9SR ER3
log(196 883 )-L} ]

-1+e

1k
log(196 883) - )’ [19%3}
k=1

[ log( | [Exp[ﬁzl]]—lﬂw 196 884

196 884 ¢ _
va2rm
L_”g'l%] gt
J_ 24.'—182 2r | 6log(196 BE4) [_1 +fn3;'¢6l-:-g-:195334n
2 25 2
sk
196 883 R W [ .~' ]Pi.k
2‘195883 [ 2 ]Z_—
(-1) e
1’"'" I e and pio =1 and p:y :

and k &  and k ..‘

[ lng{ 1961884} [Exp[ﬁi]]_l]]m‘l 196884

196 884 1 _ 1 ‘%E
o T2 yr

JTI_2
%1823 exp|-

i
6[2!.?r[m§1926884—x3J +logo) - I3, (-1 (196884 —xf x ]
m

ke

Il'z

_k
6[21.n|-3151926:84 —I:IJ +log() - I, =1 (196884 —xf* x ]

-1 +exp

k

arg(196 884 - x)
Ezn{
2

@ —1)F (196884 — x)* x7*
J+log[x}—z } - } for x < |
k=1

29



Integral representations:

1 P 24
\/lcg[ ) |exp — 7 |-1||'V 196884
| e

& B84 _
oy
s 2 {6 196884 1, 2616884l py [
i3 A1eas o 0k e ) [‘le ek 'dr'l]\“fg&mfdr
N 25_:'12 ,‘,l';
1 e B 24
ot el
R e Ml 2R g
Vo 211_! 12 T
1.?1'3 I}T3
EXp| - = F - -1+exp = : ~
i 196 883 5 [{-s5)° [{1+s) i ooty 19688375 M{—s)2 I{14s)
3 JI““\:'*‘;'};I’ [1-s) ds 3 J—Id w-:-]; I{1-s) ds

ds ftor -1 0

[ —1

\

|
| r-my 196 883~° I'(—s5)° I'(1 + 5)

i co+y r(l-s)

for x =21493760

((21493760"1/24 / (sqrt(2Pi)))) * sqrt(In(1/21493760)) * [exp(Pi*2/(6
In(1/21493760)))-1]

Input:

%31493760 | 1 =

ST | lﬂg{—J EXp| —————————— | — 1
Vo \ 21493760 ﬁlcg[zlwlz?mj

log(x) is the natural logarithm

Exact result:

T |
; E#I ll:l 495 [P—HEI.'I':EI]DE':ZIWB?&:']] i 1] || lﬂg[zl 493 ?5':'}

2 ‘1] m

Decimal approximation:
- 0.30750940230285980901894563754550902344146417005362714478. . i
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Polar coordinates:
r=0.307509 (radius , B= —90= .II'|j.'_i"
0.307509

Alternate forms:

|
;24 10 495 f-n'?..-'f.m.:-gf.zum'?m:u [Pnzl."-:61ng-:214§'3'?l5tlil] 3 1] ’ logi21 493760
2 "q T
f f
;24 10995 2 6ugeramrioy | 10821493760 (10495 |log21493760)
2 \ m 2 \ T
f f
: 24|' 10 405 E—JTEI."l:'S]Dg':EI@E?EUJJ ’ log(21 493 760) B 24|I 10405 f log(21493760)
2 "q T 2 "q T

Alternative representations:

Nﬁ [EXP[ﬁ]— 1]] R 21493760

21493 TED

21493760 ! _
V2
—_—
—1+EXP[LHE‘\4} 21493760 ‘J log [ . }
6loge| 214913 o ¢\ 21493 760
v2nrx

N e B e

21aea 7e0 21493?&0]
o -
[— 1+exp n? : ]]214.' 21493760 \/103’[&} lagﬂ[ . }
Blogia)log,| T MD] 21493 7RO
vV2n
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for x = 864299970

((86429997071/24 / (sqrt(2Pi)))) * sqrt(In(1/864299970)) * [exp(Pi"2/(6
In(1/864299970)))-1]

Input:

(864299970 |
log(

1 e
| —J EXpP -1
e \ 864299970 [ [Elcg{— ] ]

1 ,
86429'99?0}
logixy is the natural logarithm

Exact result:

foa 24 2 (i [
J =m= | = YU = tak ]
§3924 21778305 (& ! 61log(B64200070)) 1}\‘ logi8 64260 970)

T

2 11/24

Decimal approximation:
- 0.32770356028644679463560502588733047188001558717673423257 ...

Polar coordinates:
J"tﬂ.EE?TD“- i:i'iiil'- E":—';l:'c ingle

L]

0.327704

Alternate forms:

g M————— 2 o 2 oo ! o
! | | L ) e { 2 Y = SO
i 35 24 1.‘.! 1 ??E 395 - T I-'Elng-'SEAEOQ TO [{lT I{EIDEFSME Q70N o l] \I lo=(B64200070)

a

7 11/24

2
T

T2
; 35_.'24 E{{ 1778 395 [f G (log (2045 log{ 3 )+Hlog(5)+og 355 679 _ ]_]

1
2 11/24

[
f logi2) + 5 log(3) + log(5) + logi355679)

\ T

' 24 2 |
J == | Y A o X J
f 35 24 <f 1778305 ¢ T .161Dg"8642¢¢‘9?ﬂ'l'l \I/ log(BA4290270)

m

211,-'24
§3%/24 Y 1778395 v log(864299970)

211.'24 o

32



Alternative representations:

[\fm [EXP[ﬁal_]]- 1]] *864299970

Aeaze0 e 864 200070 | _
vam
[-1 : exp[#zl]]]‘?# 864299970 \/logl,[m}
"Ee| gaq 200 070/
vam
Jlng[é} [exp — = |-1||%/s64299970
Aeaze0 e m':'g{sm 299070)
vam -
2 24
~1+ex X y 864299970 \flo (@) log, [ —2—
[ HEER 6]05‘(&]]0%1ml]] g & [8642999?0}
vam

Series representations:

864200070

[\’m [EXP[WEI_]]- 1]]Etam

B64 200070 ) _
v2r
[-=t—==F
6 |log(864 200 960)-F 7 | A4 210
1 5/24 24
- T! 3 17783095 ¢
27 g
i o2
o - t@i
6 |log(864 200 969)-T 3 | .
-1 +e

1 k
[_ 864299969}

\l log(864299969) - ' -

k=1

33



\’ﬁ exp| = 1||%/ 864299970
g 864209070 P 51-:-3{864 Eéc";'?l:u] 1 s
= = - — 1333
var 9 . gll/24
. |1 E'Tg'lr,l:] 2
i - -
% 1778305 ¢ L 7 | SRR (-1.+ 7/ Ciomtsszsmomy)

(K
AC [s]PJ‘**‘

5114201 & 1Lk
LEMEQQ%Q*‘[ 2" ])_‘——,

i k=0 k di —].+'2j
!_”! | |I "|||'_i D : .ﬁll.! = . T =] 11 ¥¥]

and k e Z and k II‘

[\’W [Exp[ﬁ]— 1]] 864299970

seazmmem Bi5d 2999?0]
1 vam h
35/24 24f 1 '?'?8_395

Colyz4 .

b
exp|-
6 [2 im [ MJ +log) - I, {—11k1864299§'?0—x1kx“"]

Zm k
-
-1+exp -
6 [gmlam“%@m—ﬂj +log() - 5, q_lhsngigm_xﬁx ]
arg(864299 970 - x) @ 1) (864209070 — x}k <k
EIJT{ +10g[1‘}—2‘ For
% k=1 k

For x = 20245856256

((20245856256"1/24 / (sqrt(2Pi)))) * sqrt(In(1/20245856256)) * [exp(Pi*2/(6
In(1/20245856256)))-1]

Input:
220245856256 | 1 2
'J 103(—J EXp i ¢
T 20 245 856 256 6log(— 1
20245856256

log(x) is the natural logarithm

34



Exact result:

|
: 1‘1‘/5 \3@ EW {P_JTE:.'qﬁlngcznzdfs 856256)) 1] ‘J log(20 245 856 256}
T

Decimal approximation:
- 0.34983605838035122170566042199713189403972658539059968049. ..

Polar coordinates:
r=0.349836 (radius , 8= -aQ-° -Ii::.ri"

0.349836

Alternate forms:
i 1\3{5 \3,’; 24 45 767 -7/ (6log(20245 856256))

I
[fnzl.-'-:m-:-gczn 245856256)) 1] ’ log(20 245 856 256)

\ T

2

b
; 12 2 af 3 24/ 45767 [f 614 logl2)+3 log(3)+Hog(45 76T _ ]

I
f 14 log(2) + 3 log(3) + log(45 767)

\ T
|
32 I3 % 45767 o /(6lozi20245 856256) \qll log(20245856256)
Fi8
i N2 V3 A 45767 A log(20 245856 256)

Vi

Alternative representations:

I 1 a2 24
[\f log(—1_—— [Exp[mng{ : ,]— 1]] 420245 856 256

.20245356255']
var
_1+ex x? 24 20245856 256 15 (—1 )
F log| el \r L

20245 856256
20245 B56 256 ¢

e
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I 1 a2 24
[\f log(—1_—| [Exp[mng{ : ]— 1]] 320 245 856 256

20 245 B56 256
[— 1+exp

vam -
22

24
20245856256 | log(a)log, ([——2——
61ng‘tu3]ng¢rﬂm:l]] ‘j \/ 219 gﬂ{20245856256}

vV2nx

Series representations:

I 1 e 24
[\f lng[m} [Exp[mug{ : ]—1]] V20245 856 256

20245856 256

Va2
1§
a0 L 201745 §EAPGEE !
6 |log(20245 856255 )-F 1 | %
1 12 gl 24
—— i Y2 43 V45767 ¢
v
r x2

S S ]'k

., oo L DN945 READIEE)

6 log(20 245 856 255 -3 i ]

-1 +e

1 k
I W
log(20 245856 255) - " s

k=1 k

' 1 v 24
[\f log(—1_—| [Exp[mgg{ : ]- 1“ v 20245856 256

20 245 BEG 264

Vir -

1

im
~—— {3 %45767 ¢
2 I|

of L
L_ET“'{ p] ’ 2
2 2m G log(20 245 856 256)

[_1 +fn2,-'.:61.:-g~:zn 245556256;;] / 20245 856 255

i

(k
b e 2[—1}’[5}1-?;'_;: 1)
320245856 255*‘[ 2 ]Z—— for | _. " and
k=0 k F - 1 + 2 1 | k)T

l and p ik andke Zandk =0
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' 1 - 24
[\f log(—1_—| [Exp[mug{ : ]] X 1]] 3 20245856 256

20 245 856 256

vV2r

—% i3 2 ¥3 R as767
m

JTI_.'Z
= i 6256-xf x K
arg{20245 856256-x) sa (=1 (20245 856256-x™ x
5[21;1'[ = J+1Dg[x‘}—2k=1 v ]
H_Z
-1 +exp r P
arg20245 856256-x) _owae (=10 {20245 856256 -x1" x
3 [2 i II'[ . J +logix) i L ]
arg(20 245 856 256 - x) & (-1)F (20 245 856 256 - x)* x7*
EUT{ J+1L‘:Ig[x}—z
2 e k
for x < 0
Integral representations:
Ilng[é} exp r’ ~1||*/20245856 256
20245 856256 51Dg{+
20 245 B56 256 o
var

1 2 fe 20245856 256 1
- =2 ¥3 % a5 767 N6k £ %)
vor

n? f{ 20 24585’325'3%«]] \/J*znmsssssz »

[—1+f‘
1

| 1 e 24
[\f log(—1_—| [Exp[mng{ : ]— 1]] 3 20245 856 256

\20 245 BLA 266

vam
1 g 24 urg
-— iy 3 45767 exp|- .
9512 3 J-,-mﬂ, 20245856255 [{-s)” [(1+s) .
—I paty [M1-s})
I.FI'3

-1+exp

J-mﬂ 20 24585625575 [(—s)® [(14s) T

=1 sty [{1-s)

for ] ]

‘ j‘a‘«my 20 245 856 2557 ['(-s5)* (1 + 5) "

\

—i ey rl-s)
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For x = 333202640600

((333202640600°1/24 / (sqrt(2Pi)))) * sqrt(In(1/333202640600)) * [exp(Pi"2/(6
In(1/333202640600)))-1]

Input:

%Y 333202640600 | 1 2
\/ lag[ J EXp -1-1
v2nx 333202640600 6 1ﬂg[+j

333 202 640 600

logix is the natural logarithm

Exact result:

B S —— [f_;rEI,-'-:Elngf.SBBZDZ 640600)) 1] ‘j log(333202 640 600

m

23_-' 8

Decimal approximation:
- 0.37315831440200484353070945067699330802068302939426322345... ¢

Polar coordinates:
r=0.373158 (radiu

Lady

# = -90°

0.373158

Alternate forms:

_%!12 5 %/1666013203 o {1610g(333202 640 600))
2%

|
[fﬂa:..qmng,jggm 640600) _ 1] I| log(333 202 640 600)

\ T

[ox]

4 1666013203 f—:rzl."':ﬁlug':BBBEDz G40 500 1) \r' logi333202 640600 )

T

i'V5

23,-'8
i V5 Y 1666013203 v log(333202 640 600)

238\
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1‘1:;? 24f 1666013 203 f—nzl."-:ﬁlng-:EEEEDE £40 600 )) \/ log|333 202 640600 )

T
I —

EBIS

V5 21666013203 v log(333202640 600)
205\

Alternative representations:

| 1 72 24
[\f log(—L ) [Exp[mng{ : 1]- 1]] Y 333202640 600

333 202640 600

Va2
[_1 . Exp[ x2 : ]]2{( 333202 640600 \/lug,.[M}
= 333202 640600 !
Va2
[ 2 24
] 1 L -1 333202640 600
[\/ Dg[zzgznz 64061:10} [EXP[mng{M]] ]] ‘j
V2o -
1 P
-1 +exp :
V2 6 lﬂg[ﬂT lagﬂ[zﬁznz 640 600 }
24 1
333202640600 \/10 a)lo [ J
v 8(@)08a| 333202640 600
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Series representations:

1 a2 24
[\/ lng{m} [Exp[mng{ ; ]]- 1]] V333202640600

333 202640600 _
vanm
e 2
a9 )
1333902440500 0
1 6 [log(333 202 640 509 )-F 1 | i
12 24
- 11,,"5 y 1666013203 ¢
L
{ P
&1l "'333202640599 i LEEm;ﬁiﬂﬁﬂ_]k
lsT3| g I | i

-1l+e

v )
333202640599}

k

log(333202640599) -
k=1

1 2 24
[Jlag{m} [Exp[mng‘ : ]]- 1 ] 3333202640 600

‘333 202640 600

vV2r

—— "5 1666013203 «
2:’

[_1 , o7 /16105(333 202640 ﬁnnn] J 333202640599

wg 1)

T
6 log(233 202640 600)

i

k
i Z. 20 lr( J ik
37333202 540599“[ 2 ] % T
k=0 =0 )
_ =17 T a1 (—h
tor ‘ e andpig=1landp I

andk = Z and k II|
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I 1 72 24
[\f log(—L ) [Exp[mug{ : 1]- 1]] 3333202640 600

333 202640600

1 var
Y5 3/ 1666013203
!V

2
exp|-
={333202 640 600 —x) (=1 (233 202 6an 600 —x K &
5[21;r[m = xJ+1Dg’[x}—EE°=1 3 SR ]

i n

-1+exp
arg(333202 640 600 —x) s (=1/%(333202 640 600 —x) x
5[21}1’[ . J+lng[x}—zk=1 P ]
arg(333202 640 600 - x)
21}1’{ = J+10g[x}—
ki

i (1) (333202640600 - x)* x'kJ .
k Ll

k=1

Integral representations:

I 1 x? 24
\/lﬂg[m} [EXP[E‘]DE{ 1 Il]— I]J “;333 202 54':' 5':”:'

3332026406007

vr_
12 2 (333202640600 1 )
iy5 W 1666013203 ¢ U

=2 | [333 202640600 ldr] \ljgasznzma 600 1

38,‘}'_

(—1 e

—dt

| 1 a2 24
[\f log(—L—| [Exp[mng{ . 1] o 1]] Y 333202640 600

333202640600/

V2n

1

i'{5 X/ 1666013203 exp|- i
8o 3 [iooty 333 202 640 5995 [{-s)2 [(14s) i
—i oty r(1-s)

3

1.?T3

-1 +exp

[ty 333 202 640 59975 I({-s) [[14s) o
~i ca+y r{1-s)

; fhmr 333202 64059975 I'(-s)* I'(1 + 5) d

\

—i ety Il -s)
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Now, we have that:

x=24 0.328043
x =240 0.30428
x =504 0.299596

x = 1728 0.294243 Arithmetic mean = 0.3065405

x =744 0.297603

x =196884 0.292193

x = 21493760 0.307509

x = 864299970 0.327704  Aritmetic mean = 0.30625225
x = 20245856256 0.349836

x = 333202640600 0.373158

Total arithmetic mean = 0.3174165

Minimal value = 0.292193 ; Maximal value =0.373158 ; Mean = 0.3326755

We note that obtain also:

2*1/(0.328043 + 0.30428 + 0.299596 + 0.294243 +0.297603 + 0.292193 +
0.307509 + 0.327704 +0.349836 + 0.373158)

Input interpretation:

2:1/(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 +
0.292193 + 0.307509 + 0.327704 + 0.349836 + 0.373158)
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Result:
0.630086967753724207783779356145632000856918276145064922585...

0.630086967... result very near to the Hausdorff dimension of Cantor set that is
equal to 0.6309

And:

(0.328043 + 0.30428 + 0.299596 + 0.294243 +0.297603 + 0.292193 +
0.307509 + 0.327704 +0.349836 + 0.373158)"1/(2P1)

Input interpretation:
(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 +

1
0.292193 + 0.307509 + 0.327704 + 0.349836 + 0.373158) " [—J

i

Result:
1.20181...

1.20181....result very near to the Hausdorff dimension of Fibonacci word fractal 60°
that is equal to 1.2083

Alternative representations:

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 +
1 —
0.307509 +0.327704 + 0.349836 +0.373158) "~ [2—] =00 3.17417

i

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 + 0.307500 +
1 T 1 Y=
0.327704 + 0.349836 + 0.373158) " [—J = 3.17417 Y@iles(-1)

Fuo

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 +0.292193 + 0.307509 +

1 A |
0.327704 + 0.349836 + 0.373158) ™ [E—J - V3.17417

i
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Series representations:

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 + 0.307509 +

gyo (=L
gl LSS —
0.327704 + 0.340836 + 0.373158) (—J - y 3.17417
s

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 + 0.307509 +

4

Layp, 25
G -

k|

1 —
0.327704 + 0.349836 + 0.373158, 7 [—J N y 3.17417

T

(0.328043 + 0.30428 +0.299596 + 0.294243 + 0.297603 + 0.292193 +
1
0.307509 +0.327704 + 0.349836 + 0.373158) ™ (—J -

i
2 ypq T sinfk x)
; Yo

k=1
“J 3.17417 for R and x > 0

Integral representations:

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 + 0.307509 +

1 D.ESS?ISI,-"I{ o L :tr]
0.327704 + 0.349836 + 0.373158, ™ (—] =g L BT

H

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 + 0.292193 + 0.307509 +

1 |:|.1443s1,."'[51 Yy 12 :!f]
0.327704 + 0.349836 + 0.373158) ™ (2—] =g f /

i

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.207603 + 0.292193 + 0.307509 +
1 [ oo Smit)
0.327704 + 0.349836 + 0.373158) ~ (2—] . D 2RETEL| pe T S )

i

Now, we perform the following calculations:

(0.328043 + 0.30428 + 0.299596 + 0.294243 +0.297603 + 0.292193 +
0.307509 + 0.327704 +0.349836 + 0.373158)"1/6
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Input interpretation:

(0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 +
0.292193 + 0.3075009 + 0.327704 + 0.349836 + 0.373158) " (1/6)

Result:
1.212286...

1.212286.... result very near to the Hausdorff dimension of Boundary of the tame
twindragon, that is equal to 1.2108

And:

2M(1/sqrt2)(0.328043 + 0.30428 + 0.299596 + 0.294243 +0.297603 +
0.292193 +0.307509 + 0.327704 +0.349836 + 0.373158)"1/13

where V2/\2 = 2/(1/72) is the square root of Gelfond - Schneider constant

Input interpretation:

"3 2 (0.328043 + 0.30428 + 0.299596 + 0.294243 + 0.297603 +
0.292193 + 0.307509 + 0.327704 + 0.349836 + 0.373158) ~ (1/13)

Result:
1.784215. ..

1.784215..... result very near to the Hausdorff dimension of Von Koch curve 85° that
is equal to 1.7848

Now, we show the plots regarding the results that we have obtained.

plot(0.292193, 0.294243, 0.297603, 0.299596, 0.30428, 0.307509, 0.327704,
0.328043, 0.349836, 0.373158)

Input interpretation:

plot  (0.292193, 0.294243, 0.297603, 0.299596, 0.30428,
0.3075009, 0.327704, 0.328043, 0.349836, 0.373158)
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Plot:

0,36 |

0.32 /

0.30 | __-f"#k

plot(0.328043, 0.30428, 0.299596, 0.294243, 0.297603, 0.292193, 0.307509,
0.327704, 0.349836, 0.373158)

Input interpretation:

plot  (0.328043, 0.30428, 0.299596, 0.294243, 0.297603,
0.292193, 0.307509, 0.327704, 0.349836, 0.373158)

Plot:
[].Ziiﬁ:
[].ZHE
[]..52;

0,30
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Now, we have that:

(24 + 240 +504 +1728 + 744 + 196884 + 21493760 + 864299970 +
20245856256 +333202640600)/10

Input:
1
g (24+240 + 504 + 1728 + 744 + 196884 +
21493760 + 864299 970 + 20 245 856 256 + 333202 640 600)

Result:
35433449071

35433449071
From which, for the principal formula, we obtain:

((354334490711/24 / (sqrt(2Pi)))) * sqrt(In(1/35433449071)) * [exp(Pi*2/(6
In(1/35433449071)))-1]

Input:
2 | ¢
35433449071 | 1 s
Fr— | IUE[—] EXp 1 ]
Vo ‘u 35433449071 5105[—11
35433440071
logix is the natural logarithm
Exact result:
|
3 2, ; o ot | logi35433440071)
i F'I%K 35433449 D?l f—.-T I.-.ﬁ]Dg.3543344.°D. 13 _ l] ‘ul g 2 2

Decimal approximation:
- 0.35422045952304030175390902171464714340166528579382102308...

Polar coordinates:
ro=0.35422 , #=-080°

0.35422
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Alternate forms:
— 2;:,/ 35433449 071 o2 (16l0g(35433 440071))

I
[fnzl."liﬁlcng-:35433449l:l?l]] P 1] ’ log(35433449071)

"q 2

; 2;::{ 35433449 071 [f—nzI."-:B-:]ng-:EﬁF‘H]ngM15?:I+1n:|g':3IBE?JJJ 3 1]

|’ log(2&2) : log(4157) o logi31 687)
| 2 2 2
Fi

—

PR~ 35433440071 f—nzl."1610g¢354334490'?1]] log(35433 440071
m

V2
|
| log(35433449071)
\

%Y 35433449 071 :
m

Alternative representations:

I 1 2 u 24
[\flng[354334490?1} [EXP[ﬁlug{g—E c114':'|:|?1]] 1]] V32433449071

433 _
V2
[— 1+ exp[ r’ : ]] V35433449071 \/lag!,[M}
Bloge| 3 TR aan071 :
vanm

I 1 .ITE 24
[\f log ————) [Exp[mgg{ ; 1]— 1]] V35433449071

35433449071 ¢ _
va2m
[
2 24 \
-1+exp 2 ]] V35433449071 ‘chg[ﬂ}log S
[ B]ng:rzﬂngal: m] E{ES 43344’.0!3?1]

VIn
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Series representations:

I 1 e 24
[\f lng[m} [Exp[mng{ : ]] = 1]] V35433449071

3543344900710 _
var
ot e
1 5] |Dg¢3543344QD?DJ—EkN=1 M—k :
24
~——i* 35433449071 .
var
[ ,|'|'2
lsT3| g i | k
-l+¢

13
{_ 35433;490?u}
k

Xy
log(35433449 070) - "
k=1

I 1 - 24
[\f lng[m} [Exp[mug{ : ]] = 1]] V35433449071

35433449071 _
Va2
arg( L] 2
1 2 ing- Enfl}EIDHESJLE44QD?H
= F;Jl??15?24535 Y 35433449071 &
2y

2 o ~lik) &
k=01 k i

ik
2(-1¢ [ ; JP_.:.-‘E
-1+2j
1y

rw‘ﬁ £ and : 2me. and p;y | and

and k ww
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' 1 . 24
[\f lng[m} [Exp[mug{ : ]] = 1]] V35433449071

3543344900710 _
varm
o1
im L_Erall "'] R "2
2 2n G log(35 433449071

1
= iV 17716724535 235433449071 e
2

3 k
il & _l+k k 2[_1}-'.[-}{)_.:.&
{_1 L Ia-:ﬁ]c-g'-:354334490?1n] 235433449 D?Dk [ 2 ]Z 2 o T el

= k = -1+2;
L
for ‘ — and p; | and
T 2(1+kyn
- : - andk e Z and k II‘
Integral representations:
\fl log(——1 ) [Exp[ n? _1||*35433449071
FadssasT 6]‘33{35433;490?1 |
var N
1 22 /g (35433449071 1
= i%[35433449071 ¢ /184 i %)
vam
[_1 o 22 6 35433449071 1 ) \/J 35 433449071 1 Lat
\fl log( —1_——) [Exp[ -l _1||*35433449071
35as3 dae0Tl 6log| 3733490071 )
var N
I.i'T3

1
= %Y/ 35433449071 exp|-
Fis

3 [ies 35 433449070 5 [(-s) [(14s) 5%
i cody [{l-s)

1.i'T3

-1 +exp
Jm,ﬂ, 35 433449070 T{-s)2 T{1+s) o

—i oty [{1-s}
‘ J‘J'Nﬂ‘ 35433449070 I'(-s)° F[l+5}ﬂ!r

\

—i ey [(l1-5)
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From which:

5%((3543344907171/24 / (sqrt(2Pi)))) * sqrt(In(1/35433449071)) * [exp(Pi*2/(6
In(1/35433449071)))-1]

Input:

2 I

V35433449071 | 1 =

| lng[—J EXp -1-1
v2nr \ 35433449071 '5103[;}
354334429071
logixy is the natural logarithm
Exact result:
I
5235433449071 (o3[ (610235433 440071)) _ 1] || log(35433449071)
1I|| 2

Decimal approximation:
- 1.77110229761520150876954510857323571700832642896910511542. .. i

Polar coordinates:
r = 1.7711 (radius), 8= -90° (angle

1.7711

Alternate forms:
5% 35433449071 o2 [(6l0g(35433 440071))

[
[P:rzl."':ﬁlog-:SS 433440071)) _ 1'] || log(35433449071)

‘q 2m

5 E;:,I' 35433449071 [P—:rEI."-:IS-ﬂDg-:Z69]+1-:g-:415?]+1-:g-:3168?:']:' N l]

Il bg(269) | logi4157)  log(31687)
| 2 2 2

\ x

5; Ej‘, 35433440071 P—JTEI."-:Elng-:ESAIBB4490'?1]] \fl logi35433 440071 )
m

V2
|
| log(35433 449071)

"ql 2m

5:% 35433449 071
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Alternative representations:

3 f ) 2
2 1 T~ _
5V 35433449071 \jlag[—mggwmy [Exp[mug':nggnlmﬂn?l]] 1]
vVZr B
5[ 1 [ x? ]]%354334490?1 . (—L—)
-1l +exp T Of el s e
8loge| 3oa33.490071 ) \( PR
s
2 f ) 2
= 1 e _
5 V35433449071 \flag[—gﬂggwu?lj [Exp[ﬁ‘ﬂgh;ﬁgimmﬂ] 1]
VZr B
r
2 24 g
5|-1+ex . V35433449071 [logia)log [— L1
[ 3 p[ﬁ]ng{ﬂ]]ngﬂﬂmlﬂ \( Bla) g“[35433449|:|?1}
va2rm
Ln(7) / In(3)
Input:
log(7)
log(3)

logix) is the natural logarithm

Decimal approximation:
1.771243749161422260067928307082457718066471334594243479368 ...

1.7712437491...

The above result is equal to hexaflake, thatis a fractal constructed
by iteratively exchanging hexagons by a flake of seven hexagons. The Hausdorff
dimension of the hexaflake is equal to In(7)/In(3), approximately 1.7712. It may also
be constructed by projecting the Cantor cube onto the plane orthogonal to its main
diagonal.
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Alternative representations:
log(7)y log.?
log(3) log,(3)

log(7) B logia) log,(7)

logi3) log(a)log,(3)

log(7) B ~Liy(-6)
log(3) -Lij(-2)

Series representations:

e l:_é_.'rk
log(7) log(6) - I, — .~

log(3) (L
193[2}_2.&:1 3

{7-x) =1F (7=xf %
logeny 27| =50 -ilogoo +i g, S for 3
= Or
102[3]‘ arg{3-x} L L e
R T
[1
m-arg| — [-argiEg ) o n &
2 —L'L —ilogizg) +i &7 m
2 k=1 k
logi(7)
log(3)

:r—mg{%]—alg-:zu:l
S, L. + R P

TR
—ilogizo) +1i Z‘:}:l s Ll T

2 .

am

Integral representations:

71
log(7) h -dt
logi3) 31

g J'l % dt

J'J'w+y 675 Ti-s)® [{145) ds
log(7) =i gty [{1-s)

logi3) [ 27 D=sP I(l4s)
—i sty [{1-s)
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We have also:

-2.3219%2%((3543344907171/24 / (sqrt(2Pi)))) * sqrt(In(1/35433449071)) *
[exp(Pi*2/(6 In(1/35433449071)))-1]

where 2.3219 is the Hausdorff dimension of fractal Pyramid, that is equal to In (5) /
In (2)

Input interpretation:

i |
V35433449071 | 1 .
-2.3219 2 |1og[—] i ol
Ners \ 135433449071 6 log(———|
35433442071

log(x) is the natural logarithm

Result:
1.64403 . |

Polar coordinates:
r=1.64493 radius &= 90° -|!'!_"!"

L]

1.64493

Alternative representations:

2

| 2 24
2(-1)2.3219| | logl — 22— L -1 [35433449071
[ [\I Og[354334490?1} [EXP[ﬁlug{g—Hggiwml ]] ]]] k

N

1 ' 35433449071

f :
4.6438 [-1 4 Exp[ f x? ]] V35433449071 \I/lcg!,[+]
Bloge| Soi33 400071 )

s

2

.'
2 (-1)2.3219 \Jlag[é} [Exp[ il ]- 1] V35433449071
35433 449071 51Dg{m]

Vo

) n

— 46438 -1 +exp 1 |
Van 6 logia) 1%[mf

|

24f f 1
35433449071 | logia)lo [—J
3 \J 3 Ba 35433440071
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Series representations:

2(-1)2.3219 Jlag[é} exp it _1|||*35433 449071
35433 440071 6]Dg{m]

vV2r

arg[—x i 105[35433:490?1 -”
2

—-[112.7771 —exp[z T

o 1t (s loglie (),

35433 449071 2 +
o k1
1
[ afg[—“lﬂg[m””
expli 2
m
2
2l 22 1t (-25423449070
6 T ! 35 433440 07]
Ek:l k
k & A R o O
o (1) {‘x+lﬂg[354334490?1 ) [_E}k /
k1 /
k=0

w (-1 @r-xf x* [——l}k

arg(d - x) 2
e e e
k=0
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2(-1)2.3219 \Jlag —L ] [ex [ it ]- 1] V35433449071
I aaeaT 6]-:-3{35 233449071)
Va2 B
. . . 1
Nizsesg [iJ—ll.Z[alg-:Z:r—zD;ulu;Zn:lhl_-Zlmg{]ugl{m] z.:,ll -:2 11]
bty

. 1
2 tmser-zgyen | V2|l srrarigga e m)
Zn —Zp

= [_1}[ }k[ [3543344»:*0?1} z':'}kzak

k!
k=0
1
exp| - ,rrz z1 12 |E|Lg|:]l:gli 30433440071 | | zn]uz TJI
(1 (5433440070 -
6 3= 35433440 07 |
k=1 I

k
= 1 (-2 ), (ox{ 55 mramon ) %) = ||
> k! /

k=0

o (1F (1) @r-z0f 5
k!

k=0

Integral representation:

2

[
2(-1)2.3219 \Jlag[é} [Exp il ]- 1] V35433449071
I A0 6]‘35"[35 ETYITTEE

.i"I'

I

( 1
g o 1
J13543344. 071 ;._“

12. ???1[ (J3543344QDT1 1 dt +Exp[

6J135433 44c~|:|?1 1 dr]

er

Or:

In(5)/In(2)*2*((3543344907171/24 / (sqrt(2Pi)))) * sqrt(In(1/35433449071)) *
[exp(Pi*2/(6 In(1/35433449071)))-1]

Input:
logs) 35433449071 fll [ 1 J ”2 1
- D P R 1
logi2) W2 \ ¢ AR 40071 5 lo g[ 35433 440071 j
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logix is the natural logarithm

Exact result:

[
3
!Eiu" 35433440071 P JIBlog(35433 440071 ) 1] 102[5}‘1 2loz(35433 440071

T

logi2)

Decimal approximation:
1.644948873500918031125414645649588480483416976932232116261...

Polar coordinates:
r=1.64495 radius , 8= Q0° (angle

1.64495

Alternate forms:
1

log(2)

i35 433449071 o [6l0g(35433 440071))

logi5

|
[f:rzlln'-:ﬁlng-:BS433449[!'?1]] " 1] ) ’ 210g(35433 449071}
\

r

_ 124'35433449 071 [f—:rzl."':ﬁﬂng-:269]+]ng':415?:l+]ngl:316'8'?]:'] 1
log(2)

logi

I
5) ( 21og(269) + 2 log(4157) + 2 log(31 687)
\

i

.'
i V35433449071 log(5) \[ 210g(35433 449071

T

log(2)

; E:t.f 35433440 071 f—nzl.-'-:lslng-:BS4334490?13] 1Dg[5} \/21':-3-:35 433442071)

m

log(2)
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Alternative representations:

|
24 1 x2
[2 V35433449071 [\( lng[m} [f_-xp[mEﬂ ; J—l]]][—l}lcg[E}
35433440071 7 -
logi2yv2n
n’ 24
l2]-1+exp 1 logia) log,(5) %Y 35433449071
6 logta) 105‘1[354334490?1
|
/
log(a)l [—]1 log, 2N+ 2
'J O8I0} 108a| 35 433449 071 ]f [(log@ loga(2) 27
[
24 1 2
[2 V35433449071 [\( lng[m} [exp[ﬁhgﬂ . 1]- 1]]][—1}10g[5}
35433449071 7 o
logiZ)yv2n
2 24
2[—1+exp[m | e ]]193’,.[5} V35433449071 Jlngy[M}
B "¢\ 35433449071 / '
log (2)vV 2

Series representations:

[
24 1 n?
[2 V35433449071 [\( lng[m} [exp[mmgmgl 1]- 1]]][—1}1.:@5}

440071 |
logi2yv 2
i \'f 17716724535 E;tjl 35433449071

Vi log(2)
L F”zﬁtlj 12

B "6 log(35433 449071 ) [

T2 ag

2
= (Blogi35 433440071
1 4" [Blosl .:I]

(k
. L ESEA R 2[—1}’[5JP}.J:
log(5) D’ 35433449 D?D“[ 2 ]Z‘-—
k=0 k Jio
2i-1
fo | — and pijg = 1 and

[

-1+27

LD " and k £ and K > U
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2 *V35 433449071 [\/lcg[é} [exp[ Ll ]—1]]][-1}1ng[5}

IessadmaT 8105 3o taaaao07 )
log(2)yv2n B
V2 ¥ 35433449071
2
exp|-
{35433 449071 —x) (-1 (35433 440071 xf x ¥
E[ELHlalg = IJ+IDg’[J{‘}—EE°=1 3 AL
-1 +exp
-2
arg(35433 440071 —x) e (1K (35433440071 2K
5[21;1'[ - J+1Dg[x‘} ¥l .
arg(5 - x) @ -1F 5 -xf x*
2 I—J —ilogix) +i 2‘
[ 2 = k
arg(35433449 071 - x)
Eur{ J+lﬂg[x'}—
2x
& (-1 (35433449071 - xf x"“] /
k=1 k ll.ll
arg(2 - x) bl o A
-2 {—J—lc (x forx <0
[\f’: [ (¥ e FiX) + é K
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24 1 2
24/35433440071 [\/lng[m} [Exp[mﬂﬂgﬂggl 1]—1]]][—1}1:@[5}

449071 / _
log(2yv2nr
V2 A35433440 071
2
exp| - { ; ]
n-arg| - |-aisizg) (-1 (35 433 440071 -2 ¥ 2%
EHE, L | Y S
b [2 Em o +logizg) - E1, &
/
2
-1+exp o ]
"'ﬂlE{,_ -argizg) (-1 (35 43344907125 5*
ST &, ¢ i e
6(2in = +logizo) - ., r
/ 1
m—arg|— |- argizg) w0 4 k _—k
2 [z':'] —11c:g[z.:.}+zz[_1} (5 ~%o) %
2 k
k=1
1
& arg[g]‘”g[zﬂ} &, (-1)* (35433449071 - zp)* z5°
2im +log{zg) - Z
2 k
k=1
1
}T—ﬂrg[—]—arg[ZU} o k k -k
e ) B PR -
/ \f; -2inm =0 - log(zo) + } %
/ 2 it k
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24 1 2
[2 v 35433449071 [Jlng[m} [Exp[fﬂﬂﬂgsﬂgl 1]— lm[—l}lng[S}

440071/
log(2yv2n

iy 2 X35433449071
(35433449071 — =) 1
exp|—|x /16 lng[z.;.}ﬂarg & J[lcg[—}ﬂng[zu}]_
.III 2 )
i (-1)* (35433449071 - zp)* z5°
k
(35433449071 - zp) 1
_1+Exp[}T2 f"f [5 llznlg[:/:.;.]wlarg o J[lug[—}+ lng[z.:.}J_
g

e H

& (~1)* (35433449071 - z) zak]
arg(5 - o) 1 arg(s - z & (-1 G-z)z
“—g : Jlng[—}dcgtzﬂ}ﬂ—g D}Jlng[z.;.}—z‘ : Ui o
) 2

k
2m i k

arg(35433449071 - =zp)
2m J

" {arg[35433449 071 - zo)
1"1| 2m

J 10g(i ] + logizo) + {

@ (1) (35433449071 —zo)* zg¥ ]] /
/

lng[z.;.}—z 7
k=1

argid — =) 1 argid — =)
\E {—J 10g(—]+ logiza) + {E—J logiza) -
Zn

2 T

i[ 1% (2 - zD} 2*}

k=1

Integral representations:

24 1 2
2 1"]-'35433449 071 [\/]ﬂg[m} [EXP[E‘]DE{354331 ]]_ 1]]][—1}102[5}

442071
logi2yv2n
-2 e r354334490071 1.‘
iv2 ¥[35433240071 o /184 £ 4)

1
Vi [2 2 at

35433449071 1 35433 449071
[—1+{“n [lsf; dr:l \/j 1‘“
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| )
2 *V35 433449071 \f’lng[éj[exp[ . B ]-1] (-1)log(5)
pa— 8105\ 35433429071

log(2)yv2n
24/ in
i % 35433449071 exp|- !
i so+y 35433 440070 [{—s)? [(14s)
3 ]I ; ds
Sf co+y [1-s5)
!}T3
-1+exp -
3 J'J'\AJ+]- 35 43344007075 [{=s)° [{1+4s) ds
—i sty I{1-s)

i ooty 475 T(—5)° T{1 + 5)
J ds
—i ey rl-s)

|
| Ju-w 35433440 070°° [{-s)° [(1 +5) i

| —1 5 -"il
"q —i a4y r(l-s) /
‘1'w+yr[—5}2r[1+5}
;TJ ————— ds| for -1 u
—i sy Irl-s)

And:

In(5)/In(2)*2*((3543344907171/24 / (sqrt(2Pi)))) * sqrt(In(1/35433449071)) *
[exp(Pi*2/(6 In(1/35433449071)))-1] - (29-2)i1/10"3

Input:
; |
log) V35433449071 | [ 1 ]
— D _—_—
log(2) NCrs \ El35433449071
[ [ = ] 1] as= gz
EXp 3 -1|-29-2)ix —
6108 3253 40071 10

logixy is the natural logarithm

iizthe imaginary unit

Exact result:

271
1000

[
2 f | 7T 7
i V35433449071 (e -""5]':'5-354334“’9'3'-1-‘-‘_1]10g[5}\f2]°g':35433 ooy

m

log(2)

Decimal approximation:

1.617948873500918031125414645649588480483416976932232116261... :

1.6179488735000....
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Polar coordinates:
r = 1.61795 (radius), 4=90°

S
angle

1.61795

Alternate forms:

1

;o7 ((610gi35433449071)) | o n? [(6log(35433 449071))
1000 log(2)

log(2) -

+

|
S 2 log(35433 449 071)
1000 % 35433440 071 lcg[S}_‘q’ =

i

|
2 2 log(35433 449071
1000 % 35433449 071 o /(Blosi35433449070) 1,05 ’ S }

\ m

———— |27 log(2) -
1000 log(2)’ s

|
21log(269) + 2 log(4157) + 2 log(31 687
1000 %/ 35433449071 lng[S}_J ol e o el ¥

I

1000 E;tj‘ 35433449 071 f—nEI.l'n:ﬁn:]:-g-:Z6';']+1Dg':415'?:l+1ng-:3168?]]3

21ogi269) + 2 logi4157) + 2 log(31 687)

\ T

logi(5)

27 i 1
1000  log(2)

24 2
; \335433 449071 (& J1Bloz2624loz(415 7)o g3 1 BBT)) _ 1

I
( 2(logi269) + log(4157) + logi31687))
log(5)

\ m

Expanded form:

.'
i V35433449071 log(5) \f BRI e 13 SR

a

271§
- +
1000

logi2)

; E:t.f 35433440 071 f—nzl.-'-:lslng-:BS4334490?13] 1Dg[5} \/21':-3-:35 433442071)

m

log(2)
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Alternative representations:

: f
[2 235433449071 [\[ 1ng[F;WH} [Exp[ 2 ; 1]_ 1]]][—1}1c|g[5}

6]‘:'g':35433445:'::1?1-

log(2yv 2

(29 -2)
10

27 n?
_nid [ [— 1+ EXP[ ]] logia) log,(5) E{"I 354334490071

3
10 3] ].Dg[ﬂ} logﬂ[m

35433449071

I
_J logia) 1agﬂ[;J ]J,-’f [[lc:g[m log,i2ny 2x ]

f
24 1 o2 i i
[2 V35433449071 [\( 105[354334490?1} [Exp[ﬁ‘ﬂsﬂgsﬂgimml‘] 1]]][ 1) log(5)
log(2yv 2
(29 -2) 271
102 108
2[—1+Exp[ r’ ; ]]lug,.[512$35433449t:?1 Jlag,.[WLMH}
8loge| 7o 33490071

log (2)V2m

Now, we have for:

x =24

x =240

x =504
x=1728
x =744
x = 196884
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x =21493760

x = 864299970

x =20245856256

x = 333202640600

From:
[1_‘1.]3..-"2 ’.«TE
I)ew —— gk r——
o) ~ E—exp {1

For x = 24, we obtain
(((1-24)*1.5))/(2P1) exp(((Pi"2)/(6(1-24))))
Input:

(1-24"° n
EX
E 6(1-24

Va2

Result:
—~40.9677... i

Polar coordinates:
= 4':'95?? i::-iéi!H i f = —QD.C 'ilij-'il‘

40.9677

Series representations:

2

T V1 _ 94315 S 2 4
EXP[GH_Mj[l 24) o (2.02619%107™* +110.304 ¢} exp(- Z— )
" 2 — l
4 V-1+2n Lrﬂ[—1+2n}_k[2]
k
n? _ 1.5 ~14 Pcgp
Exp[ﬁﬂ_ﬂjj[l 24) o (2.02619x 107 +110.304 i} exp| - =)
Va2 ; =00 1—1]k-:—1+2:r]"k|:—1;'|
o 2 ik
~l+2x Lk:ﬂ k!
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- 2
exp{ i }[1 — 2413 (2.02619% 1074 + 110.304 ) Exp[— ﬁ}

6(1-24) 3
1
vVar \"'Z_Zm =15 (-5 ), @m-zgf 55
0 £Lik=0 k!
for (not (zpeR and —eo < zg < 0}

! I! s the binomial coefficient

n'is the factonal function

[tly i3 the Pochhammer symbol (rising factorial)

(((1-240)71.5))/sqrt(2Pi) exp((Pi*2)/(6(1-240))))

Input:
(1 -240)1° x
Exp[ ]
Ny 61— 240)

Result:
-1463.92... i

Polar coordinates:
r = 1463.92 radius), & =-90.° (angle

1463.92

Series representations:

n? : L5 -13 2
exp( =) (1-240) (6:78711x10 +3694.85 i) exp(- 2|

V2r

1
v-1+2nm Z:']:D[—1+2}T}'k[2]
k

[

s the set of real numbers

exp{ n’ }[1—24[)}1'5

G{1-240)

2
(6.78711x 10" + 3694.85 i} exp(- <

1424

vV2r

exp{ - }[1—2413]-1'5

G{1-240)

2
(6.78711x 107" + 3694.85 i} exp(- "

4—1:*‘»:—1+2n:"'"|:—;-]k

k!

¥v-1+2nx Z:LD

T
1434

FI3

for (not (zpeR

and —oo < Zp

<—1f‘{—;-]k12n—z.;.3kz.;,""
k!

Vao D
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3 .
s the binomial coefficient
m

(((1-504)71.5))/sqrt(2Pi) exp(((Pi*2)/(6(1-504))))

Input:
(1 -504)1° x°
exp[ ]
V2 Bil-504)
Result:
- 4485 82

Polar coordinates:

r =4485.82 radius), #=-90.7 (ancgle

4485.42

Series representations:

nt _ 1.5 -1z P
exp( ") (1 -504) (2.07224 %1077 + 11 281.14) exp(- Z—

V2 s 2
g "a'—1+2}r>_‘:] [—1+2ﬂ'}_k[2]
= k
w2 _ 1.5 -12 2
EXP{611—5D4;}[1 504) ) _[2.(3?224x 1077 +11281.14) exp(- Z—
va2r - i -:—l:lk1—1+2m'kl:—l'|
ad B ) 21k
~1+2x lk:ﬂ k!
;r2 _ 1.5 =12 m
exp( ) (1-504) | (2.07224x107 +11281.14) exp(- 2|
- 1 &
Va2rx VIEEN -1 (-3), @r-zp) 5
k=0 k!
for (not (zgeR and —e= < zp = 0)
n
) s the binomial coefficient
n!is the factorial function
[y, i3 the Pochhammer symbol (rising factoria

R 15 the set of real numbers
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(((1-1728)"1.5))/sqrt(2Pi) exp(((Pi"2)/(6(1-1728))))

Input:

(1-1728)13 °

e —L . | K ——
V2 6(1-1728)

Result:

- 28604.5... i

Polar coordinates:

r=286045 radius #=-90." .-|I'|j.'_i"'

L]

28604.5

Series representations:

nz . 1.5 ~11 :r2
exp( ") (1-1728) (1.31834x1071 4 71 769.3i) exp(- )

' . 1
g V—1+2H2‘:J=D[—1+2}T}_k[2]
k
m . 1.5 -11 :r2
Exp{ml_”m} (1-1728) - (1.31834x107"" +71 769.3) exp(- |
V2ax s #—11"‘-:—1+2:r:|"":ll—l'|
af ) 25k
~l+2x Zkﬂ:u k!
i _ 1.5 -11 e
exp( ;7o) (1-1728) _ (131834x1071 471 769.3i) exp(- )
V2 o ¢—1Jk{—%]k12n—z.;.nkz,;,“"
o Zk:ﬂ k!
for (not (zpeR and —es < 2¢ = 0)
" = the binomial coefficient
m
n'is the factonal function
[l is the Pochhammer symbol {rising factorial)

R is the set of real numbers
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With regard the plot, we have:
plot (40.9677 , 1463.92, 4485.82, 28604.5)

Input interpretation:
plot  (40.9677, 1463.92, 4485.82, 28 604.5)

Plot:

30000 |
25000
20000
15000
L0000

5000 -

I,]i‘-"‘"'_-'_"_"_'_'"""'l""I""i""
1.5 2.0 25 3.0 3.5 4.0

Download Page

From the results, we obtain:
(40.9677+1463.92 +4485.82+ 28604.5)"1/21

Input interpretation:
2 40.9677 + 1463.92 + 4485.82 + 28 604.5

Result:
1.644916...

1.644916...
and:

(40.9677+1463.92 +4485.82+ 28604.5)*1/21-(29-2)1/10"3

Input interpretation:

: 1
A 40.9677 + 1463.92 + 4485.82 + 28 604.5 — (29 — 2) =
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Result:
1.6179155883726674487724367795083204820074702766826560180385 ...

1.617915588372....

We have also:

(24 + 240 +504 +1728)/4

Input:

ﬁ—ll (24 + 240 + 504 + 1728)

Result:

624

624

From the above expression, we obtain:
(((1-624)*1.5))/sqrt(2P1) exp(((Pi"2)/(6(1-624))))

Input:
(1- 62417

V2

o

Exp[ﬁ (1-624)

Result:
= §1B7.22,.. i

Polar coordinates:

r=06187.22 radiu #=-00.7 2

3

6187.22

Series representations:

a2 | _ 1.5 =12 .-E )
EXP[G_:I_&M]M 624) (2.85641x 107" + 15 550.11) exp|- =)

1
Vv-1+2nr Z;;D[—l+2?r}_k[2]
k

Van
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2

_ 1.5 -12 a2
Exp[m_ﬁz‘n}[l 624) ) _[2.85641 %1071 +15550.14) exp(~ -
Vanm o 1-le1—1+2m""‘I:—l]
A B _ 2%k
“AkER Lk:ﬂ k!

2 1.5 = s
EXP[M_M}H -624) _[2.85541 %1071 + 15 550.14) exp|- -

_ 3738
. 1 &
Va2rm e =1F(-3), @r-=i =g
0 Zik=0 k!
for (not (zpeR and —sa< 25 = 0)
mn 3 -
5 the binormial coefficient
m
n'is the factorial function
[y, i5 the Pochhammer symbol (rising factoria
F iz the setof real numbers
From which:

(((1-624)71.5))/sqrt(2Pi) exp((Pi*2)/(6(1-624))))-89i

Input:
(1-624'°
: exp[
W T

=
5[1-524}] 7

iizthe imaginary unit

Result:
—§276.22... i

Polar coordinates:
r =6276.22 (radius), € =-90.° (angle

6276.22 result practically equal to the rest mass of Charmed B meson 6276
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Series representations:

".l
f-'xp[Is . J(1-624)'° (2.85641x 10712 + 15 550.13) Exp[— et
5 -iB9 =-8B9i- - e
g v-14+2x Z‘r [—l+2;r]-'k[2]
= k
exp[m;_;%}[l —624)'° (2:85641 x 1072 + 15 550.14) exp(~ -
' -i89 = -80:-
vam i S -1 (-142m7% I:_E]k
-1+2nx Lk:ﬂ =
T '?I
exp[ml_lszm}[l —624)5 (2.85641x 1072 + 15 550.14) exp|- - z
: -i89 =-89;-
Va2 ‘.." —a - 1'lk|=— ] ’ZT—ZDszD
Z0 Lk-l:l ki

[(((1-624)°1.5))/sqrt(2Pi) exp((Pi*2)/(6(1-624)))]*1/18 - 7/10°3

Input:
|I (1- 62413 P 7
18| P e
\  vIx [5[1-524}]

10°

Result:

1.61102... -
0.141558... 1

Polar coordinates:
r=1.61722 (radius , 8= -5.02161¢° '||5;-'!"‘

1.6172
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Series representations:

exp{ = }[1—524}1'5 =

1 G{1-624) _ _
Var 10°
2
7 (2.85641x107'% + 15550.1 i) exp(- -~
witge e o i 3738
1000
18

1
V-14+2x Z:::I[—l+2n}'k[2]
k

a2 1.5
Exp{6¢1—624;|} (1-624 i

V2r 10°
HE

-12 E T
7 (2.85641 =10 +1555D.11}exp[ =

2 +
1000 1 -1 (-142 n:“'"{—%]k

k!

"n"—l+2frzk“=n

a2 1.5
exp{ml_&?‘”}[l 624y _i_

e 10°
2
-12 il
7 (5.71281x 10712 4+ 31 ll:ICI.lz}Exp{ g?gs}ﬁr

_—+ -
1000 18 o - 1
Zj:l.‘.l Resh_%ﬂ- (-1+2m~° r{—z —s}r[s}

n o
| is the binomial coefficient
m

n!is the factorial function
[y i3 the Pochhammer symbol (rising factorial)
rix) is the gamma function

Res f is a complex residue
I=Ig

From the previous analyzed expression:

71/24 1 T2
X(z) = m (log ;) [e}:p {Glog (1/'13)} N 1}

73



for x =480, 264 and 66211 , we obtain:

((48071/24 / (sqrt(2Pi)))) * sqrt(In(1/480)) * [exp(Pi*2/(6 In(1/480)))-1]

Input:
Waso | 1 s
" (o)

Exact result:

—

2 [
i WIS [ /Elogt480) _ l]\l logi480)
T

2 724

Decimal approximation:

log(x) is the natural logarithm

- 0.29986696045013438564250319054733878543145924929337437153... ¢

Polar coordinates:
= I:IE';'QEE:? raciu

Lady

#=-90°

0.299867

Alternate forms:

—

|
;BE 2 fiBlogiaso) [P:rﬂl."-:lﬁlug-:ﬂrslil]] i 1]4 log(480)
m

2 Ti24

iv15 f—:rE..-'-:IS-:S1ngf2]+1-:-g-:3]+]-:ug-:53]] o l]\f 5logl2 i+lo=(3)+lo=l5)

m

2 724

—

24— 12 iEloi4807) I logi480)
".‘l' 15 M il b=t " \I logiaall) 2
’ e z i V15 4 log(480)

2'?.-'24 2?_-'24 G

Alternative representations:

[‘f@ [Exp[ﬁ]D;EL]] . 1]] V480 [- 1+ exp[ﬁ

480/

s

74



[\’ lng 480 } [EXP[ 6lo gl{z

430

o

=

[—1+exp ]] v 480 \/lng[a}lugﬂ[‘gln}

var

ﬁlu:-g'n:rz:llugall 48III

Series representations:

—eeee

2
[\/ lng 4;:' [Exp[ﬁlngl:

J o

480 1 24
== iy 15
NoTs o724 [
< 22 '} T
aa |=_4_1'L'rk {___d_lmlrk I
6 [log(479)-F 2, 2] 6 [log(a79)-Lg, 47 . {_L}
e s log479) - 4;‘-"
k=1

e el

431:: _
vam
24 2nm & log(480) JTE."I:IS]DEHSDJJ
pr E?E‘H.f_ iV 15 /479 ¢ [_1“
ik
¥ —l+k k 2[_1}'[5}13_.:.5: T
24?9k[ z ]Z— T f-u" 1 o and pip
k i —1l+t4] | +HHp T
k=0 j=0
and p . : DT andk e 7 and k 'I‘
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2 24
log(— | |ex ! -1||"V480
[\f g[4su} [ p[m-:.g|:$] ]]
var -
1 i n
_?@'— 124 15 EXP| - F o
2. Fis arg{480-x) e (=1 (480-x1" x
3] [2 I Il'l . J + log(x) oy e
2
-1 +exp T
6 (2 x| LEIDN | Jogee) - gy | LS00
| arg(480 — x & -1k (480 — x)F x*
!EIF{EZ—}J+IOE[JC}—>_‘ i fo1
q & k=1
Integral representations:
2 24
log{-L [exp[ = ]—1]] v 480
\, [48':'} 6]Dg|:$:| ~
var
2 g r4B0 1 Dl AR Ty fo
V15 ¢ N6 g ) [—1+¢«JT fle g r‘“,l]\“-ldfsnrlﬁ
i 27124 \r
2 24
log(— | |ex z -1||"V480
[\/ g[4SD} [ p[lﬁ]ngl:$'|] ]] 1 it
' =-———i15
vonr 219/24
i i
&L ' 47075 [-s)® [{145) LR 47975 [-s)® [{145)
i ooy =5 +51 (i ooy =5 +51
2 JI-"WH [M{1-s) ds 3 J!—J'wﬂ [{1-s) ds

f
“i oty 47975 T(—5)° (1 + 5)
_!J d.S r"| |

\

—i Y rl-s)

((26471/24 / (sqrt(2Pi)))) * sqrt(In(1/264)) * [exp(Pi*2/(6 In(1/264)))-1]

Input:
24/
i \chg[i} EXp £ - -1
vanr 264 ] lng[ﬁ

log(x) is the natural logarithm
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Exact result:

|
i Brgg [t fBlogize) l]\J log(264)
m

23_-'8

Decimal approximation:
- 0.30360816042340200468385112254210528157829022579126663420...

Polar coordinates:
r=0.303608 radius , B= —90= -Ii::.ri"

0.303608

Alternate forms:

; E%’ﬁ f-n?:‘-:ﬁl-:-g-:zsw Ilt“:rE..-'f.lsph:-g-:2|54:|:n = 1] \/ logi2td)
m

23_!'8

f
24 . 2
; .'_33 e JiB2 logi2Hogi3log(11n 1]\( FlogiZi+logi3i+log(1])
m

23_-'8

24 ) '
iNAT e I.-:ﬁ]ng-:264:l]v{ logi264)

" i V33 y log(264)

23.-'8 23.-'8 ‘u"?

Alternative representations:

[\,% [Ex ['5‘05':2 ]_ 1]] 264 [ l+Exp[ 6loge| 7oy 254 ]] m\llng'

264 _
ey ey
\/lag [ [ n? -1] %264
l51|:|g|: '?'64
T -
[ ;
~-1+exp L 2 264 \f lng[ﬂ}lngﬂ[ir
B]Dg-'ﬂﬂngall "-'64 264
vanrm

77



Series representations:

[ lng{ﬁ} [Exp[—mﬂjl_]]—l]]yf 264 X

264/ 24

= — - I 33
V2nr 28 N
< a2 ( 22
_Lf 1
6[|ag4253;-3§"=1~1i3'—] & |ag<253:-3k“=1*—2i3'—] - [_L}k
S5 log(263) - L
£ I gl ) Z i
k=1
2 24
log( L [ex Ll -1 264
[ i [ p[ﬁlﬂs{zéj]] ]]
vam B
O
~ 1 12ﬁ %f 2 21 | 6log264) [_1+fnz!-‘5105‘254n
2. 238 1 .
o e L 2[_1}j[i}p’;'k ' 1
- B - =L:+2] | +k)n
and p R — I andk e Z and & "I‘
lag{ﬁ} exp[ ”21 —1] % 264
64 |5]Dg|:-ﬁ
vam N
1 ;12
_ 3'8(12#33 EXp| - P EE
2= T arg(26d-x) _open (=10 (264Xt x
5[2”rl S J+lng[x} Tr T ]
i o
-1+exp
ke
5{21.Nlalg1ii4—x:J +log) - I, q—lf‘qzﬁ.:—xr"x ]
arg(264 — x) @ 1) (264 - x) x7* B
E!F{T +1|::|g[34:‘]|—*§I E forx <=0
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Integral representations:

\f lng 2154} [Exp[mngl: ]— 1]] N 264

'7'64
Va2

M = & F'I'54l: E."IEA -:.,54_:
PR "'[ e Bk “']\”25‘”&

[\(lag [ ['5105':2 ]_1]]24E 1 sy

'ar5.4 _
ors 278 p

ir . =
EXP| - -1+exp
i 26375 [{-s) [{14s) i 26375 [i-s)® [{14s)
BJJ.wﬂ' 203 " li-s; Lil+s) ds 3J‘J_w+y 5] +s) gg
pRacdy [{1-s) =i sa+y [{1-s)

f
I| Iu-mr 2637 {—5)° T(L + 5)
—I

\

ds
=i cay r'l-s)

((662117°1/24 / (sqrt(2Pi)))) * sqrt(In(1/66211)) * [exp(Pi*2/(6 In(1/66211)))-1]

Input:

Ne6211 | 1 2

e \f'lng[ ] exp| ————— -1
var 66211 5103’[66211}

logix is the natural logarithm

Exact result:

f [ log(66211)
2 2 F 0
211 [f‘” [16logi66211)) _ l] \ql 2 .

H

Decimal approximation:
-0.29072131348352288268104320118380251768319422488326753194... ;

Polar coordinates:

r=0.290721 radius #=-90°

)

0.290721 result very near to the following Ramanujan continued fraction:
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https://sites.google.com/site/marelv83/fisica-moderna/serie-infinite-per-p (in Italian)

Come esempio di uno dei suoi risuliati, Ramanujan forni guesta frazione coniinua,
. . g—2m/5
Vo+2—¢= — =0,2840...
1 + —dm
14—
e
L+ ———
+

fra le altre, dove gh = (1 + V“FE.)IJ’Q & la sezicne aurea.

Alternate forms:

—
_i¥ 66211 o/ Elogis6211) [fnzl."n:ﬁlng-:ﬁﬁzlln }‘J 192[525 211
T

| log(73) + log (90 7y
2 2

: zm [f -n2 [iBlog(73)+log@0 T _ 1] \

!24;'55211 f—nzl."iﬁlugiﬁﬁzll]]\/1-:-3166211]
P sa—— | log(66211)

V2 '\] 2

Alternative representations:

[\/ﬁ [Ex [mgggﬁﬁ ] 1]]Em

v2r

[—1 - Exp[ ]] 266211 | lng!
bloge 66211] 66211
1

[\’ lng[ﬁﬁzll} [ [.51.:.g|lf

v“_

s

]] %y 66211 \/lag[a} log,

P13

(ezm1)

[—1 +exp

ﬁlugfrzﬂ-:ugall 1515'?'11
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Series representations:

i) ol e

AG211 6105{&6211]

Va2

2

1
logl6 210 -1 {—ﬁiﬂ-ﬂi]

6

P -
- iy BE 211 ¢
vam

i 2

0 o
ﬁ|nw¢662103£§°1L'5“5fm£] M{_ 1 }k
1ie lugtﬁﬁzm}—z%
k=1

2
[ lgg{ﬁlﬁ_zlll} [Exp[ﬁw]—l]]zﬂﬂt 55211 1
66211 == iy 33105 % 66211
vaim 2y
k
2 .. |
[ ]E‘ —1+Er

(-]
2 2
o ."':'5‘1‘:"3"55211:':'[_]_+f” I;qrs].:.gqusrszll;q] ZE'E' EIDk
k=0
-, (- 1"
for |k = # and T 2rg.and pig=1and

pil - , — and k "‘
.I'\.

N o

6103{66211

Vam

=

im

W %]j 2

27 2r | Alogee 211)

—zj_ i4/33105 /66211 e

h

ik
& Sl A 2[—11’[;]1?;'.&
[_1 +f:r2I,u'.;6]ng166211n] Zﬁﬁzmk [ o E— ]
k ; -1+2j
k=0 =0

: -1y
for ‘ £ and T3 2m¢ and pig =1and

e S (—k o+ m™m ¥ % P
L0 tam=1 L n MiCm Pik-m .
P . andk =0
k
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Integral representations:

ot [t -1 Yoo

J

66211/ _
vanr
2 (g 66211 1 2 (g 66211 1
121u'4 66211 ¢ ek £t [—1+¢“Ir LA rdr]] Jiﬁﬁzllrl dt
v2n
2 24
[\/ flean) [ P[mng; 1 ]]— 1]] Vesor
e =-—i% 66211
w2 2
!.i'T3 1}1_3
EXP| - -1l +exp -
ol b 6621075 -5/ [(14s) ;. 3 [is+ 66210°° [(-s) [{14s)
i ooty [{1-s) —i oa+y I{1-s)

ds for-1 0

f
( j‘fﬁw}‘ 662107 I'(-5)° I'(L +5)
—I

\

—i Y ril-sy

From the three results, we obtain:
(1.2683+0.538) (0.290721 + 0.299867 + 0.303608)

where 1.2683 and 0.538 are Hausdorff dimensions of Julia set z>-1 and Feigenbaum
attractor respectively

Input interpretation:
(1.2683 + 0.538)(0.290721 + 0.299867 + 0.303608)

Result:
1.6151862348

1.6151862348
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Observations

From:

https://www.scientificamerican.com/article/mathematics-
ramanujan/?fbclid=IwAR2caRXrn RpOSvJIOxWsVLBcJ6KVed Af hrmDYBNyUSmpSjRs1BDeremA

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.

Note that:
g2 =/ (1 +V2).
Hence
64g2 = e™V22_ 244 276 "VE _...,
6455 = 4096 ™2 4 ...
so that
B4(g2t 4 gat) = VB 94 - AT VB L o = BAJ(1 D 4 (L—+/3)12).
Hence

™22 _ 9508951.9982 . . . .
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Thence:

640y = 4096 V2 | ..
And
422 b g 2 =™ B 9 A2 VR v =L VDR & L —vE1Y

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
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, 2 3,5 8 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
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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 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 occur in nature, for example the arms
of spiral galaxies'” - golden spirals are one special case of these logarithmic spirals

From Wikipedia

The Rossler attractor is the attractor for the Réssler system, a system of three non-
linear ordinary differential equations originally studied by Otto Rossler. These
differential equations define a continuous-time dynamical system that exhibits
chaotic dynamics associated with the fractal properties of the attractor.

The Lorenz attractor was the first example of a low-dimensional differential
equations system capable of generating chaotic behavior.(fractal)

In conclusion we obtain also many results that are very good approximations to the
value of the golden ratio 1.618033988749..., that is also a Hausdorff dimension and

0 {2) == = 1644934 ..
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