Analyzing two Ramanujan formulas: mathematical connections with various
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Abstract

The purpose of this paper is to show how using certain mathematical values and / or
constants from two Ramanujan expressions, we obtain some mathematical
connections with equations of various sectors of Black Holes and Wormholes Physics
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Monster black hole 100,000 times more massive than the sun is found in the heart of

our galaxy (SMBH Sagittarius A = 1,9891*%10™)

https://www.seeker.com/space/astronomy/new-class-of-black-hole-100000-times-larger-than-the-sun-

detected-in-milky-way

(N.O.A — Pics. from the web)



From: Manuscript Book 2 of Srinivasa Ramanujan

page 101

((eN(Pi*2)/24))) (2Pi)(1/2 In 2Pi)

Input:

}Tz 1
T2 j2lngi2m)
Exp[24]{ m

log(x) is the natural logarithm

Exact result:
Enzl.'r24 2 m? logi2m)

Decimal approximation:
8.167228090774159013444084972779671581805396045609743636831...

8.167228090774159.....

Alternate form:
enzfzdf @ m+? logi2)Hogim)

Alternative representations:
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Series representations:
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Integral representations:

"Tz ] 2 jo (2,
EXP[E][E n}l.-21ﬂg12nm _ & P g R T e

Exp[_ ] @n)20RER _ o724 (g gy AT [yl 142m7 Ti=s)? F(L4s))/r(1-s)ds

for —1 0

1/5((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi)) + 11*1/10"3

Input:

1 x : 1

= exp| — |(@m3es2™ 11, —
5 24 10°

Iix)is the gamma function

logix is the natural logarithm

Exact result:
L2224

11
+—& (2 )
1000 &

1/2log(2 m)




Decimal approximation:
1.644445618154831802688816994555934316361079209121948727366...

2
1.6444456181548318....= {(2) == = 1.644934 ...

Alternate forms:
11 1 2
+ =& jad (2 1)
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/2 (logi2+logim))

2
<724 ! T I m
11+ 25 & / 23+1.2'|Dg-:2 ) JTI_1.2h:|g-:.'2 mh
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1000

Alternative representations:
1 [?rz 1/2log(2m) i £ 1 ex [}1_2 (2 ﬂ_}log,.iz mya i &
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= 24 10 5 24 10°

Series representations:
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Integral representations:

1 a . 11 11 1 2 12 (271

=~ exp|— |2 }T.Ill_-E]ng.E:r:l i oxlnt FI o™ j24 [Eﬂ_}l.z I Tl dr

5 24 10° 1000 5

1 x s 11

= expl = |2 }T}l.-zlng.ZHJ y ERA

5 24 103
1 . 1 n2 24 2 m_l-l,-mn]J-_fd_i+fr.;a,—1+2nrs I(-s)? [{14s))/T(1-s)ds for —1
1000 5

110727 * (((1/5((exp((Pi*2)/24))) (2Pi) (1/2 In (2Pi))+(34+5)*1/10"3)))

Input:

1 (1 n° i 1
—— | = exp| — | @ m"2PEE™ L (34 45y —
10°7 |5 24 10°

logix is the natural logarithm

Exact result:
A 1t (2 mli2log2m

1000 5
1000000000000 000000000000000

Decimal approximation:
1.6724456181548318026888169945559343163610792091219487... x 10727

1.67244561815...%10™ result practically equal to the proton mass

Alternate forms:

¥ L1 {"JTE.'II24 (2 mY2 logiZi+ogimn

1000 5
1000000000000000000000000000

7
7224 A1 27 1 ;
39 A 21,2]05-:211] 27 ﬂ_llzlng-:ZT]

1000000000000 000000000000000000 N 37252902984619 140 625

2 ; ;
30 + 925 & j24 23+1,2]Dg-:2:r]ﬂ_1,2]ng-:2:r]

1000000000000 000000000000000000

Alternative representations:

7 7
1 [:r" 1/2log(2a) , 3445 1 e loge{2 )2 e
< Bx —}[Em' el < ex [— (2 my~=ee TS 4
5 “XP\ o2 102 5 p 24} 107

1':'2? lI:IZT




2 '?l

1 [ 1/2logi2my | 3445 1 12 logia) loggi2 ™y a9
= BxX }[2 m) + = - Bx }[EJT}

5 AP 103 5 “XPl g METE

10%7 1047

Series representations:

2 2 y2(logi-142m-72 (LY [k
_; EXP[ e 314|:|_+; % + ‘; &1 am (osre2m-t, (255 f /&)
1027 - 1000000 000000000000 000000 000

2
s 1/2log(2m) , 3443
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1000 000000000000000000 000000

=

2
1/2logi2ay | 3445
exp[ }[2 ) e
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39 1 fn‘?l."z:t 2 ml,-'z{lngv.z.;. wlaug(2 1-2q )2 1) log(1/zg logizg N-L, - 1/ 2 m2q ) 25" I/ k]

1000

1000 000000000000000000 000000

Integral representations:

1/2log{2m) , 3445 jo 2mqy 2 j2 (2
gexp{ }[gm 5 + =7 39 + 25 23+1,2J1 1/t dr Pkl }Tl,le e dt

1047 ~ 1000000 000000000000 000000 000 000

2

1/2logi2m) | 39443
1ex [ }[E ) +
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1D2?
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1000 3

1000 000000000000000000 000000

Iix)is the gamma function

1/10719 * (((1/5((exp((Pi*2)/24))) (2PiY*(1/2 In (2Pi))-(34-3)*1/10"3)))

Input:

1 (1 a° 1
— | = exp| = | @212 _(34 _3)x —
10° |5 24 10°



logix is the natural logarithm

Exact result:
. f:rzl."24 (2 mli2log2m) _ 31
1000
10000000 000000 000000

Decimal approximation:
1.6024456181548318026888169945559343163610792091219487... x 107'°

1.60244561815483...%10" result practically equal to the value to the elementary
charge

Alternate forms:

2
1 nm=/24 ) T 3l
1 f'r / (2 ﬂ_}IIZn:]ng-:EH'IDg-;T]] e
] 1000

10000000000000 000000

2, s .
L 24 21.-2105-:2 JTjI—lQ}TII-E]ng-:E:r] 21

05367 431640625 ~ 10000000 000 000 000 000 000

2 ; ;
25 &7 j24 23+1,2]u:-g-:2:r] }TI.Z]DE':E.IT] -1

10000000000000 000000000

Alternative representations:

2 2
1 m= 1/2 1o Z(2m) 34-3 1 = ]Dg A2 M2 31
- ex [—}2}1' - = cex [—}En : - =
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Series representations:

2 2 12 (1o ei=1432 T 1 i

10° h 10000000 000 000 000 000

1 a2 2logi2n)  34-3

Eexp[a}[En}' ) ’—m—g B
1019 -

P ”E."I"H (2 }T_Ill,-'2|:2;;r lare(2 m-x)/i2 :r]J+]u:ug-:x]—E:’=1I:':—1]k-:2 T-x)* x—k]:;'k]
1000 5 Frt ¥
10000 000 000 000 000 000 e



1 ’i L2logi2m) _ 34-3
s exp(Z;)2m) e
1019 o
_ 31 1 xPfza (2 F}l-"z':‘DSfZD e gi2 120 )(2 )] (o g(1/z #loglzg =L (-1 (2 7m-20 1 5% fk)
1000 5
10000000 000000 000 000

Integral representations:
34-3 v (20, 2 iz 2
| _31 495 23+1_.2 =T ede & /24 }Tl,z 7" Vet

1 fﬁ L2logi2m) _
= exp[24}[2 m) =\
14° 10000000 000 000 000 000 000
L 2 1)2logiZm _ 34-3
5 EK1:[24 J@m 03
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10000000000000000 000

Iixiis the gamma function

1/5((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi))-(11+4)*1/10"3

Input:

1 T ; 1
— exp|— |2 my20s2M _ 19 4y —
5 24 107

logixy is the natural logarithm

Exact result:
1 Sl (2 mY2log2m _ 2
5 200

Decimal approximation:
1.618445618154831802688816994555934316361079209121948727366...

1.61844561815483...... result that is a very good approximation to the value of the

golden ratio 1,618033988749...

Alternate forms:

} f:rzl."24 (2 J11_.|I1,-'2 logi2i+logim 0
5 200



1

2 ! ) |
2 {5 ales 23+1,21.:ng,1;”1,21.:-ng11; _ 3]

1

2f ! i | |
= {5 o j24 23+]|:ugn:2:|,-2+]ng-::r:|,2 }T]Dgn:zlzﬂu:-gn::rlz 3 3]

Alternative representations:

1 exp f (2 ml2log2m _ 11+4 _ 1 e f (2 yOBe2 T2 _ 15
5 |24 100 5 |24 108
E exXp f (2 ﬂ_}llu'zlnglizm _ 11+4 — E exp ﬁ (2 }T}I,-'Z]Dg'ﬁr:]]:-gﬂqzn] _ E

logpixiis the base-b logarithm

Series representations:

}1_.'2 {1.:. gi-142m-52 | T-ﬁ f‘k]

9
— exp|— [(2m -— +§¢=" 2% @2

1 n yzlogzm _ 11+4 3
5 24 10° 200

1 x? : 11+4

~ exp|— |2 ml,-zl-:.g.:z m_ _

5 24 107
E i il l fnilf'zﬁf 2 JTI_]Illn'JZ |:2 im|arg2 m-xyi2 :r:lj+]ng-:x]—zk‘”=1 |:n:—1;lk 2 m-xf x""::llln"lk:l ik n

200 5

1 x? : 11+4

~ exp|— |2 ml,-zl-:.gz m —

5 24 10°

_ i §i fn‘?..l'24 (2 JTI_]Il,-'ZI:]-:-g-:zD:l+lsug-:2 m—zg W2 m)] log(1/zg Mo gizg JJ‘Ef:ﬂ:':—l]k'iz ”‘zﬂjkzn_kl.":k]

200 5

Integral representations:

= exp| — [(2m)

1 a l2logl2m) _ ﬁ _ 3 i Efnzl.l'ztt (2 }T}l,-'z J'IE" e dt
> 24 10° 200

1 ;12 . 11+4
= expl = |2 ml,-zl-:-ngm_ —
5 24 10°
3 1 2724 2 }“'-"‘4"-‘Ji‘ﬁ::fy':““z”-‘_j [-5)2 M(14s))/T(1-s)ds
——— + = ! T 1 0
200 5

Iix)is the gamma function

10



1010* 1/(((((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi)))))+sqrt3

where 1010 is in the following Ramanujan expression (Ramanujan taxicab numbers):

3 o % f
72/ +€/2 = lolo =/
1010 = (1+791"3+812"3)"1/3

Thence:
(1+79173+812"3)M/3* 1/(((((exp((Pi72)/24))) (2P1)™(1/2 In (2P1)))))+sqrt3

Input:
V1+791°% 48123

1

2.
A 1/2logi2m)
EX [T— (2 )
P 24j

+*JI3

log(x) is the natural logarithm

Exact result:
’u"? +505 f—:rzl."24 ol-12log2m) _-1/2logizm)

Decimal approximation:
125.3970187470480415667978421155190314138214151057746339643...

125.397018747..... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternate forms:

— 7 : ; ; ;
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Alternative representations:

J1+791% + 812° J1+791% + 8127
o . +4y3 = 3
exp{i}{g J1-,-],1.'2]DSZ'L'EJT:I Exp[ }[2 }]Dgpqzm.z
V17014812 V147912 48127 :
+ = "
Exp{g}{ﬂr}lfﬂug#zm exp{ }[2 }1 '2logia)logg(2 )

Series representations:

3 3
¥1+791% + 812 3 o o224 g g i2los1e2n)
EXP{ }{2 ,11-}1 [2logi2m)

B s o
1+1/2 £ 1'=1 -,.n'rk k 123;.;1 1 om n .124 1,:21-:-5-: 142 m)
505 2 / +

Y1+791% +812°

exp{ }{2 ;1-].1 [2lagi2m)

2 f i X i !
P I S [24 (2 ﬂ_}—un[alg-:ZJT 2w -logixy2

142 £ [1- 1:"¢2n-x:"x“"‘]ak 12 T80 (-1 2 - )
LR

[5[]5 2 P

2 1 =i s
||3 f:r ."24 [2 }T}J.IT[Ellg'!:z.lT xJ.12nJJ+]Dg-:x;l.2] for n

V147913 +812°

| 1 _1/ _ ! ;
- B j24 @ ) 1/2 logilzgn -1/2 |argl2 m—zg W2 )| logl 1/ =g Mo glzg 1
e L/2logi2m)
ex {T— (2m)™
p(3)2m

+
[505 21+1,zv§°141 1 2 w20 25K )k 123;‘31{1 1K (2 720 ¥ =5 ].'k

f 3 f:r‘?l.l'24 (2 ﬂ_}]n gizg W 2412 [arg(2 m—=q W2 m)] (log( 1z +lo gizg ]]]

Integral representations:

%‘1#913 +812°3
EXP{ }{2 ,11-}1 12 logi2m)

2 R

T

2 2 2
o1 1010+ 3 & 2 (2 x 121 T dr

) 1/t dt [
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2 3 3
V1+7917 +812 o

2 |
Exp[:r_ } (2 }ﬂl_-zlng-:.? mh
24

2] 2 1+if{d m) pE Ry {(-142 7775 [i-s)2 [145))/T{1-5)ds
ok b [«.f 3 & /2% 4505 2 ey !
if4m |'L-‘:JT']{.:-:—1+2 T8 T-s)® [{1+s))/T{1-s)ds |
iy " ;

Iix)is the gamma function

(14791348 1273) 1/3* 1/(((((exp((Pi*2)/24))) (2Pi)*(1/2 In (2Pi)))))+sqrt8+13

Input:

af 1
V1+791% +812° - . +y8 +13
Exp[i}[zml,zlngfzn]

logixy is the natural logarithm

Exact result:

[7.7 2y -1/ T =1/ T
13+2*“|l 9 +5|:|5f—:r j24 21 1,2105-:21]}1_ 1/2logi2m)

Decimal approximation:
139.4933950642253543708737732224325552040179536027181494826 ..

139.493395064..... result practically equal to the rest mass of Pion meson 134.9766
MeV

Alternate forms:
13 +9 *“,"E + 505 r—:rzl."24 21—]Dg-:2:|,-'2—1|:|g-:;r1-'2 F-]u:ug-:Z]_-‘Z-]-:ug-:;rl.'z

A
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e T R e e e e e L

i ) )
- /24 =1/21 2m) 7= /24 A3/241/2log(2m) _1/21 2m) e 24 1/21 2m)
gl HRRET G e 1O DR EAl B RE R R T @ gy T

(2m

Alternative representations:

3 3
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2
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b
24

13



3 3
1+791% +812° 1+791% + 8123
V( +4 8 +13 =13+ V( +4 8

2 2 \
b 1/2log(2m) m 12 logia)log,i2m)
Exp{2—4 }{2 ) exp{ 24 }{2 )

Series representations:

{1+791% +812°

5 8 +13 =
Exp{;_q}{zn}lleugn:zm

—nd | _1/ o | | = 2 | o
e j24 (2 ) 1/2log{-142 1) 23,-2+1,-2]n:\g'-: 1+2.lT;lf:r /24 ﬂ_l,uzlogq 1+2m) .
P oo 1
1+1||'2_ Tk,lk ln'.EE Tk,l 2 j =
505 . 2 k= 1': k= 1{1 ol +13¢" j24 (2 ﬂ_}l,uzlug'q 1+2 )

1+791% +812°

Exp{ }{E mpli2logi2 m

[2 3)2+i m g2 m—x) {2 m)]+logix)/2 ‘,”2.-:24 ﬂ_:' m|arg(2 m-x) {2 m)| Hogixy2 i

2y j _ i :
i o B /24 [En}—wn[mngn x2mi|-logixy2

505 21+12Tk 1{-: le-:En—xka'k'hk 12Tk 1{-: le-:En—xka'k].'k

27 i ek i
13 " /24 (2 }T}I.IT[E.LE!:Z.IT x;l,-:Zn;lJ+]n:|g'-:x;l,-2] e

V1+791% +812°

Exp{ }{E mpli2logi2m

= 2 & ) e U
o /24 2 1) 12 loglzg -1/2 |argl2 m—zg {2 m| logl 1z Mo glzg 1

\J,E+13=

[2 3/ 2+logizg ¥2+1/2 largl2 m—zg W2 m)| logl 1/ zp Mo glzg )

f:rz I.l'24 logizg /2412 |arg(2 m—zg W2 m)] lo gl 1/ zg Mo gizg 1 i

so5. g2 ER (=17 2 m=zp 255k R} & (-1 2r—zp  25%) .

2 / -
13 &" j24 2 ﬂ_}]ng‘-:z,:, W2+1/2 [arg(2 m—=g W2 m)] log( 1z Mo gizg :l:l]

Integral representations:

%‘ 1+791% +812°3

EXIJ{ }{2 J,I,I_]Iln'.'Z]n:\g'-:.'ZJT;l

a g _14 FfA
8 +13 :f—:r 124 (2 ) 1,-2\]1 1/t di

r2m 2 in (2T, 2 in (21,
3/2412 1 dt -24 12 1/t dt 94 1/2 1t dt
[1010 R et S T P K B L
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3 3 3
V147917 +812 .

2 |
Exp[:r_ } (2 ﬂ_}l_.z logi2m)
24

2 2 j 2y IETHEY § -d..wﬂr (=142 7775 =52 [{145))/T{1-5)ds
—nd 24 a2 /24 224 il B | ) ¥ T 14s)) T{1-5)
£ [13;-1- +242 & * 4505, 2 ooty
. i ooty | =5 23
}TJ"MI]J—I'W'*T"':_“EN -5} [':1+5]-'.- [1-s)ds |

Iix)is the gamma function

6In(((((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi)))))

Input:

.?Tz '
6 1 [2 }1.12105':2.-1'!
Dg[exp[—24] i3

logix is the natural logarithm

Exact result:

3, / ;
6 lﬂg[fn /24 (2 ml_zlnng m

Decimal approximation:
12.60077743397260478105221031419608739434580285170838080087...

12.60077743.... result very near to the black hole entropy 12.5664

Alternate forms:
1
6 o (log(2) + log(m)®
},I_Z
i (log*(2) + log(m) log(4 m))

}TZ
e 3 log®(2) + logim (log(64) + 3 log(m)

Alternative representations:

’Trz ! (2 m) fl‘z | 3
6 lng[exp[2—4] (2 ;r}l"zhg"?”'] =6 lng,.[exp[g] (2 ;r}l"zl‘:‘g‘z”-]

Ll P 2
61 sl | }1.-2105':2 T _ 6 log(a)l iy P }1.-2105-:2 g
UE[EXP[ 24] iy ogia)log,|exp i e
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Series representations:

}TZ ! |
6 lﬂg[exp[i] [E }T}l,'z]l:\glz _r”] _

ke
[_ 1 ]
o 3
S P 2[24 ,;zml 12 logi2 m)

3 o
6 lﬂg[— 14+e" j24 2 1 '2logi2s 'r;u] 6 z‘
k=1

2 . arg[fnil.l'zﬁf (2 JTI_]Illu'.'Z logi2my _ X‘]
6 IOE[EXP[E_;;][E rr}l"zl‘:'g‘z”]: 12ix e +
e 1}.5: [frrzl."ztt (2 ;1-].1-"2 logiZmy _ I]k x-.l:
610g[x}—5z k for
k=1

}Tz ! |
B 103’[&}{1}[5] (2 ;r]-l-'Z]‘:'E-E ,T;.] _

2 ; k
- arg[fﬂ] —aArgizy) e [—:I_].ch [{I-IT j24 (2 ﬂ_}l.'210512 Ty Z0 zak
12 b logizq) -6
¥ 21 + ElEn kz_‘l g

Integral representations:

2 fay 4
e : " 124 g L2 log2m)
6 log|exp| — [@ m2los2m :6] — dt
g[ p[24] 2 1 t

}Tz ! '
3] lﬂg[exp[i] (2 ;r}l-'21':'5-2 n;.] _

2 f ; -5
B s [_1 +PJT [24 [Emll.zl-:-g-:zn;] r[_j}z rcl + 5)

- ds for-1l<y=<0
Fie =i a4y r[l—.i}

Iix)is the gamma function
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We note that:

8+((3 m)/2 - 8/m)(((((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi)))))(2¢)

Input:
3x a2 }TZ 1/2logi2m) :
s ;J[E“P’[ﬁ] R

logixy is the natural logarithm

Exact result:
g+ f':"’TE:'."IIZ [B}T SJ[E }ﬂ:'lng-:zrr]

2 T

Decimal approximation:
196883.8594170949388885780813427654669997355011537993536876...

196883.859417.... 196884 is a fundamental number of the following j-invariant

§(1) = ¢ + 744 + 196884q + 214937604> + 864299970 + 202458562564" + - - -

(In mathematics, Felix Klein's j-invariant or j function, regarded as a function of
a complex variable 7, is a modular function of weight zero for SL(2, Z) defined on
the upper half plane of complex numbers. Several remarkable properties of j have to
do with its ¢ expansion (Fourier series expansion), written as a Laurent series in
terms of ¢ = ™" (the square of the nome), which begins:

§(r) = g1 + 744 4 1968844 + 214937604 + 8642999704° + 202458562564" + - - -
Note that j has a simple pole at the cusp, so its g-expansion has no terms below ¢ .
All the Fourier coefficients are integers, which results in several almost integers,

notably Ramanujan's constant:

e™VI%  640320° + 744

The asymptotic formula for the coefficient of ¢" is given by
elr/n
V2Znd4
as can be proved by the Hardy—Littlewood circle method)

17



Alternate forms:

n 2 i ] =
g +f|:ln )12 [3 ﬂ_Z i 15}[2ﬂ_}l logi2mi-1

ler A 3 a8
g +f|l n :[-' 12 (E ][Er}r-:'lng-:z;w]ng-;n]]
iy

len2)/ ] i m- len2)/ - ] m
g _ o7 )12 23+! logi2 ) ﬂ_y]ng-:z mi-1 + 3N 12 Ewlng-:z T) 1}T1+! logi2 )

Alternative representations:

3 a8 a | 2 € 3 8 e : e
g +(_}T _ _] exp| — | (2 ml,-zlng-:zrr] iy (_"T _ _] exp| — |i2 m]ng,n:Z:r],-z
2 T 24 2 T

2 q
B (BE}T _ ?] [Exp[j: (2 }ﬂl,-'z log(2m) ‘ —8+ [3_?'— _ g][ﬂxp[ﬁ (2 }T}l,-'zlng-:ﬂﬂnga-:z JTJ]Z!
r

Series representations:

8 _,_[3_}1- _ ?J exp f (2 }T}l,-'Zlng-:E:r] " _
2 T 24

. /
;T}Fi]ﬂg‘_l*'znj_zkﬂ;l ':.l—zrr:rk-"l k] (_ ? 1 S—HJ

T 2

o 2
8+1E'I'”r -'."12 (2

3 8 }1'2 - e
8 +(_’T _ _J exp @ mliZlozezn| g
2 24

2y - —x)f -5 (-1 2 x| 8 3=
f|:p_|'|' )12 2 }T}ﬂ:ZJnlmgn:Zn X2 m)+lo gix) uk:l':': 1 2r-xfx Jllfk] [_ ] _] i n
m

2 o
2 (log(zg )+arg(2 n-20 (2 m)] Ao g(1/2q Hogtzg I-ERL, (-1 @m—ap F =5 | k| [_ g " A% J
r 2

8+ (B—N _ g] [EXP[;Z_:].] (2 }T}ljz}nngm]z ‘ =8+ f':”E]"; =

Integral representations:

3 8 }1_2 : e 1Y, i 2T )
8+[E}T . —][exp[g][E;r}l-"””g‘z”-‘]z =Bl NIZ @y e T (16 4 342
T

18



3r 8 x e
8+ (—}T - —] exp| — [(2 ai2esen| g,
2 or 24

o L il ooy -5 3 v g 3
len?)/1z Hieyi2m [, ({(=14+2m)7° [{—s)= T{14s))/ T{1-5) ds my
PR (2 m )i Y B iy
T 2

Iixiis the gamma function

and:

In((((8+((3 m)/2 - &/m)(((((exp((P1"2)/24))) (2P1)"(1/2 In (2P1)))))"*(2¢)))))
Input:

3r 8 }1—2 1/2logi2m) *
lng[ﬁ + [E - ;J [exp[ﬁ] (2m) ]

logixy is the natural logarithm

Exact result:
21i1a (3 8 .
1Dg[8 +fl:::r )iz [_’Tr _ —][Efr]-! 103-:2;1;1}
2 T

Decimal approximation:
12.19036928776337087619295426122724036070286571656595853816...

12.190369287... result practically equal to the black hole entropy 12.1904

Alternate forms:

2/ : :
lcg[ﬂ LR (3 T - 16)(2m° logizm) 1]

lag(ﬂ 4 f':"”E:'."I 12 [SE}T _ ?J (2 JTI_]_r-:1n:ug-:zjl-ﬂ-crg-:n:ljl]
I

16 7 — f':!'JTE:II." 12 24+r]ug-:2.rr] }Tr]n:rgn:zn;l +3 P':!'JTE:II." 12 2:']05-:2 Ty ﬂ_2+:'1n:|g-:2 )
log
2

19



Alternative representations:

3r 8

log|8 [
Dg[ + 2
3r

1,.8[
Dg['l' 2

3r B8

13(
Dg[+2

logia) log, |8 [
og[mag[+ =

2ol

8

el
el

e
] (2 ;1-}1"2 logi2 :r:l]z

] (2 ﬂ_}l_-'z logi2m)

24

24

(2 }T.Illln'zlng-:.?n;l :
24
3r B

: ] [Exp[;%] 2 ml? logiz n:]z P]

Series representations:

3n

13(
l::g[+2

8

i

og{7 71

e

.Frz ] (2 m1,.'21.:|g¢2 JTJ]Z !I] —

24

1 ]h
elogi2my(_8 31

{2 m) I: JT+E]
k

T (en?)12
a8 [ 74t M

(2 ﬂ_}rlngn:z m [_ s
i

1
3 g e . : e ?r—arg[—J—arg[zD}
log|8 + [—F = —J exp| — |2 mY2PER™ | | _ 2y 0 )
- X 24 2
a2/ . | k
o [—l}k [E 3 fl:! me )12 (2 }T}: log(2 ) [_f + 32_17 5 ED] zak
logizg) - L p
k=1
3r B e 3 e
loo| & [_ _ _] exp| — | (2 }1.-2105-:2 ) _
E[ + 5 % [ p[24] T
arg[S + fl:a':rzl." 12 (2 }T}r]ngn:z Tl {_ f_r + 5‘2_:r } iige
2im 5 +logix) -
m
L [E - f':”E:'-"IIZ (2 m)floER™ [— 8,3 } - x}k x*
% m 2 for -
k-1 k

Integral representations:

B

i

3

1ag[a+[ . ]

; . Ilfe-:rz:ll."l.?l. S 8 3arg
o ﬂ_z 9 }T}1,.'zlngq2m i _ j B+e (2 el Ir]l:_n+ 2 lli dt
24 1 t

20



3r 8 ;|-2 1/2logi2a) i
10g[3+[€ - ;][exp[i][ﬁm ]:

T 1Y B - Vh=E
[?w"” W12 (g pyelozizm [— B.; %}] [{-5% {1 +5)

I i oa4y T
-— f ds to1
2w Joaasy r(l-s)

Iix)is the gamma function

((/(((exp((Pi*2)/24))) (2Pi)(1/2 In (2Pi))))))*1/64

Input:
' 1

64 2, :
\\: EXP{’T— } (2 ﬂ_}l_.z logiZm)
24

logix is the natural logarithm

Exact result:
P_,TEI,-' 1536 5 1\~1/128logi2 )

Decimal approximation:
0.967718030864941413992713190507503998528600334220001452837...

0.96771803086494.... result very near to the spectral index ng , to the mesonic Regge
slope, to the inflaton value at the end of the inflation 0.9402 and to the value of the
following Rogers-Ramanujan continued fraction:

5 -
¢ —1-  ~0.9568666373
V(¢_1)\/§_¢+1 1+e—_3ﬂ,
1+ © 7
e 4
1+
1+..

From:

Astronomy & Astrophysics manuscript no. ms ¢ ESO 2019 - September 24, 2019
Planck 2018 results. VI. Cosmological parameters
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The primordial fluctuations are consistent with Gaussian purely adiabatic scalar
perturbations characterized by a power spectrum with a spectral index n, = 0.965 +
0.004, consistent with the predictions of slow-roll, single-field, inflation.

Alternate form:

27
- 1536 1/128 (-logi2)-1
& (2 my¥/ 128 (Hoz2)-logim))

All 64th roots of e*(-n"2/24) (2 m)"(-1/2 log(2 7)):

3y 2 :
e 1538 &° (2 m) 128 log@ ) 0.967718 (real, principal root)

-n%[1536 imi32 g \-111281082T) 0 96306 4 0.09485 i

2 P 1
e 1534 i 16 (2 1) 1/128logiZm) ~0.94912 +0.18879

EI. i i ! -1/
7 /1536 [Bimy32 g -1128bE@M) g 99605 4+ 0.28091 ;

2 [1536 (G N8 (9 1y1/1281082 1) ) 89405 +.0.37033

Alternative representations:

1 1

\éexp[ }[2 mbi2lesizm ﬁi exp{ }[EN}]ng,-:Z:n.Z

| 1 1

“;exp[ }[2 ml2lozizn _'5? exp{ }[Eﬂ_}lzlngmﬂng‘,qzm

loggixiis the base=b logarithm

Series representations:

1 2 & 1-'1281‘—10 142 m)4F
T 153 : gi-l42m+
| = / (2 )

’l.éﬁxp[ }[2 ml2logi2m)

kl':l Sl kl

| 1
ﬁﬁ EXP[ }[2 }1 12 log{2m)

I} . i L: I}
_n? 1536 11128 | -2d m |mrg(2 m=-x)/(2 :r'lj—]ng-'x1+'>" -1 (2n-x* x l|.-'kl|
& JT .'l [2 } I: = ll: [ !'n i1
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| 1 .

lﬁi EXP[£ } (2 }T}l"lz logiZm)

o EII.' 1536 1/128 |: loglzg )-largl2 m—zg )12 m)] ozl =g Hloglzg I I:-:—lil’lc {2m—=p * z,:,'k ].'k]

(2 m

Integral representations:

| 1 s f—nzl.l'1536 (2 w1128 J'IE" e dt
B 2 !

“i EXP[L } [2 ml,zlng-:.?:r:l

24
| 1 -2 [1536 2 }J'_-'-:ZSIS;r] ]__‘J.QL+I}_I:-:—1+2 a5 M52 I L4s))/Ti1-s)ds
= £ L iy

6 2 .

"i Exp[;: } [2 }T}I.Z]Dgizﬂl

’
tol ] [l

Iixiis the gamma function

log base 0.96771803086494141399271319(((1/(((exp((Pi*2)/24))) (2Pi)*(1/2 In
(2P1))))))

Input interpretation:
1

2 ; {
EXIJ[;: } (2 ml_.z log(2m)

logn oa7718030864941413002713 10

logix) is the natural logarithm

loggixiis the base=b logarithm

Result:
64.00000000000000000000000...

64
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Alternative representations:

1
1050.96??18030864941413‘?92?13 120000 7 I o
E P
24

1
JE 1/2 log{2 m)

1
og :xp[

log(0.967718030864941413992713190000)

1
10gﬂ.96??18030864941413'?92'?13 120000 7 - o
el Z) @
24

1

]-Dgﬂ.?ﬁ??180308w14139§‘2?13IWDDD 2 1 3 2
cxp( ) @ e
24

1
102&96??18030864941413992?13IQEIEIEIL'.I 2 2o e =
EXP[’T—}[E}T} J2 log(dm)
24

1

2 )
Exp[:r_} (2 }T}lluzh:ign:rzﬂngaqzm
24

lo £0.967718030864941413992713 190000

Series representations:

1
l0g5 0877180308 64041413002 713190000 5 e b
Exp[”—}[En} 12 loglam)
24

1_1# _1+2—1.-'E log(2mh -1/2 logi2 )

a3
2
m[u

[15]
a1 .

- log(0.967718030864941413992713190000)

1
IDgD.QB??ISUEDS64941413992'?13IGEIIIIIIII.'.I 2 P —
EXP[’T—}[EF} J2logldm)
24

lo £0.067718030 864041413992 713 180000

21|-'2|:—]Dg-:—1+2 R (-1F (-1e2 miK ) k) }T1,.-2|:-1ng<-1+2 MR (-1 12 mF) k)

exp[g}
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Integral representations:
1

2 |
EXP[L } (2 ﬂ_}l_.zkug-:z mh
24

-1/2 ]'12” i dt ﬂ_-l."-? J'IE’T 1t de

lo B0 9677180308 64041413992 713 190000

2

lngﬂ.96??18030864941413992?13 120000 3
cxo(2)
P 24

1
1080 0677180308 64941413902713 190000 5 e
Exp["—}[En} {<logiam
24

lo B0 9677180308 64041413992 713 190000

ri sa+y

7 [ caty =142 Y75 Ti-5)2 [{148))/Ti1-s)ds

1 2 =104

25
exp[;—J

_1(4in) l—u a4y

| —5 E .I. -
.—u'w+y"':_1+2m [{-sr= [{14s))/ T{1-5)ds

i

Iixis the gamma function

((((log base 0.96771803086494141399271319(((1/(((exp((Pi*2)/24))) (2Pi)(1/2 In
ZP)))MNN/2

Input interpretation:

1

34

o= 1/2 log(2m)

eX [T— (2 )y e OB
P 24’

: logg og7718030864041413002 71210

log(x) is the natural logarithm

logpixiis the base-b logarithm

Result:
8.000000000000000000000000...

8
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In conclusion, we have that:

(((exp((x"2)/24))) (2Pi)*(1/2 In (2Pi))) = 8.16722809077415901344408

Input interpretation:

% e
exp[z—ﬁr] 2 mM2PE2T _ g 16722800077415901344408

logix is the natural logarithm

Result:
X2 24 Y2logi2m)
e 1“7 (2 m = 8.16722809077415901344408
Plot:
. " f
II ah |
nl /

10 | — —'4.-.__.-.1 2 logi2 m

£

2 . - — 5.16722809077415901344408

Alternate forms:
¢ 12 _ 1.5086776168637665894968

-En' {3 ' '
g~ 124 (g pli2les2Hlestn) _ g 14722800077415901344408

Alternate form assuming x is positive:
2
1.00000000000000000000000 ¢* /** = 1.50867761686376658949680

Alternate form assuming x is real:

—

2 g '
E{f e @2ml2lesT _ g 16722800077415901344408

Real solutions:
X = -3.14159265358079323846264

x = 3.14150265358979323846264

26



Solutions:
x = 4.89807948556635619639457 ne 7

\K 6.2831853071795864769253 in +0.4112335167120566091181

x = —4.80897048556635619630457 , NeZ
\'/ 6.2831853071795864769253 in +0.4112335167120566091181

£is the set of integers

Possible closed forms:

m = 3.1415926535897932384626433832 = ¢

- = 3.1415926535897932384626455852
A

= 3.1415926535897932384626433832
2Cpry

logiGge) = 3.1415926535897932384626433832

— = 3.14159265358079323846264 33832
45 514

3(-50 - 81 e +299 &%) -
- = 3.1415926535807932384603988
79 —427 & + 397 2

10g(5—13 (23(V2 -6)+114¢+303¢* - 210 - 33,#]] "

3.141592653589793238424714

root of 108 x* +1717x° - 6952 x% + 258 x +4045 near x = 3.14159 | =
3.141592653580793238452342

root of 15134x° —-53597x + 28993 x - 31352 near x = 3.14159 | =
3.14159265358979323842801 |

1

e

root of 4045 x* + 258 x° - 6952 x° + 1717 x + 108 near x = 0.31831
3.141592653580793238452342
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1

root of 31352x% 28993 x? +53597x-15134 near x = 0.31831
3.14159265358979323842801 |

=i

root of 305x° — 1062 x* + 316 x° - 159 x° + 97 x + 1579 near x = 3.14159 | =
3.1415926535897932384093361

£(2) is zeta of 2

4 iz Plouffe's &-constant

Cpry is the Pythagorean triple constant for hypotenuses
logixy is the natural logarithm

Goe i3 Gelfond's constant

&4 is the mean line-in-disk length

and:

(((exp((Pi"2)/x))) (2Pi)"(1/2 In (2Pi))) = 8.16722809077415901344408

Input interpretation:

P .
exp —][2 my2 sl _ g 16722800077415901344408
X

logix) is the natural logarithm

Result:
2 ,
&Y 2 pl2leE2T) _ g 16792800077415001344408
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Plot:

— 5.16722809077415901344408
h 1 i i 8.16722809077415501344408

Alternate forms:
&Y~ 1.5086776168637665894068

25 ! '
" 1% (2 Y2 les2ioEm) _ g 16722809077415901344408

Alternate form assuming x is positive:
2.
1.00000000000000000000000 ¢™ /* = 1.50867761686376658949680

Real solution:
x = 24.0000000000000000000000

24

This value is linked to the "Ramanujan function" (an elliptic modular function that
satisfies the need for "conformal symmetry") that has 24 "modes" corresponding to
the physical vibrations of a bosonic string.

Solution:

0.8606044010893586188345 5
X & — s
5.2831853071795864760253 n - 0.411233516712056600118103
i(6.2831853071795864769253 n - 0.4112335167120566091181030 0, ne F

£is the set of integers

Integer solution:
x=24

24 as above
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Now, we have that

Page 101

Forx =172, Cy=0.582879670292435 and C, =0.072815845483680, we obtain:

0.072815845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+ In(2Pi))
(0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2 cos(2Pi))))

Input interpretation:
0.072815845483680 - _- +

1
5 (0.582879670292435 + log(2 m) [n 582879670292435 — lag[ ”{ ]]] o
2sin

3{1} {2}
Cosim) +

cos(2 II'}]
logix is the natural logarithm

Result:
~0.526072255238618. ..

-0.526072255...

Alternative representations:

i |
0.0728158454836800000 — 555 (0.5828796702924350000 + log(2 m)

1
[ﬂ.5828?95?0292435mﬂﬂ - lag[ ]] - (cas{n} log(l) + 5 cos(2 m) 1Dg{2}] -

2 sin{g}

1
0.0728158454836800000 + 2 (0.5828796702924350000 + log(Z m)

[D.SEEETQ&T02924SSUDUD - 103{ ]]—
2 cos(0)

103’{1}{ E”r] 1Dg{2}{ ZI.IT .'Zx'rr]_ﬂ
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1
0.0728158454836800000 — Sats (0.5828796702924350000 + log(2 m)

1
[D.SBEB??&?DEQE435DDDD - lag[ ]] - [cns[:ﬂ- log(l)+ 5 cos(2 ) lag[E}] —

sl
2 5111[5} ;
0.0728158454836800000 - coshii m) logia) log,(1) - - cosh(2 i m) logia) log,(2) +

1
- (0-5828796702924350000 + log(@) loga (2 m)

JTI_2
[D.5828?96?029243500DD ~ log(a) 1Dgﬁ[— =

i
2 sin[g}

i |
0.0728158454836800000 — 555 (0.5828796702924350000 + log(2 m)

1
[D.5828?96?0292435DDDD - lag[ ]] - [cas[m log(1)+ 5 cos(2 m) lag[E}] -

T
2 5111[5} .
0.0728158454836800000 - coshi-im logia) log, (1) - 5 coshi-2 im logia) log,(2) +

1
- (0-5828796702924350000 + log(@) loga(2 m)

JTI_2
[u.5323?95?0292435mm - logia) 1Dgﬂ[— =

Fig
2 sin[%]

Integral representations:

i |
0.0728158454836800000 — Sats (0.5828796702924350000 + log(2 m))

1
]] - [cus[;r} logily+ 5 cos(2 m) log[E}] —

0.5828796702924350000 - log
2 sin[g}

-0.0416666666666666667 [—5.82456481209(3932?9 +1.00000000000000000 ° -

m

3
24.0000000000000000 (lag[l} sin(t) + 3 log(2) sin{-w + 3 t}}d’t .

T

[N

6.99455604350922000 log(2 m) + 6.99455604350922000 lcg[

12.0000000000000000 log(2 m) lng[ :

)
le cus[? }d’t
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i |
0.0728158454836800000 — Sats (0.5828796702924350000 + log(2 m))

1
0.5828796702924350000 - lcg[ ]] d [ccs[rr} log(1)+ 7 cos(2m log[E}J -

2 5111[;1}
—0.041666666666666666T |-5.82450481200093270 + 1.00000000000000000 T

"1

24.0000000000000000 J m(logil)singr t) + log(2) sin(2 m t) d't +
0

24.0000000000000000 logily + 12.0000000000000000 logi2) -

6.99455604350922000 log(2 m) + 6.99455604350922000 log

|

P |
0.0728158454836800000 — S (0.5828796702924350000 + log(2 )

12.0000000000000000 log(2 m) lng[

j;lcns[? }Jt

0.5828706702924350000 - log 5 =
2 5111[5}
1
(cas[n} log(1) + = cos(2m) lng[E}] =

-0.04166666666666660667 |-5.82456481209003279 +

1.000000000000000000 #° - 24.0000000000000000
by M fea 2
o e [ss [2 L3N log(1) + 103’[2}} v
J = ds -
i aaty 4invs
6.99455604350922000 log(2 ) +

6.99455604350922000 log

Llcns[”?r}d’t]Jr

12.0000000000000000 log(2 m) lcg[

j;lcc:s["z—r}d’t
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Multiple-argument formulas:

1
0.0728158454836800000 — Tate (0.5828796702924350000 + log(2 m)

0.5828796702924350000 - log % -
2 sin[’l}

1 P
(ccs[fr} log(1) + ; cos(2 ) lag[E}] — 0.0728158454836800000 — i
0.5000000000000000000 (0.5828796702924350000 + log(2) + log(r))

1
_0.5828796702924350000 + lcg(—J +log| —— ||+
2 sin[i}

1
log(1) [— 1+2 sinz[% ]] + p logi2)(-1+2 sin” ()

1
0.0728158454836800000 — Sats (0.5828796702924350000 + log(2 m)

1
[D.5828?96?02924SSDDDD - lag[ ]] - [cas[m log(1)+ 5 cos(2 ) 1ag[2}] -

2 sin[’zl}

e o T
0.0728158454836800000 — _— + log(1) - 2 cos [5] log(1) -
1
5 (F1+2 cos”(m) log(2) -
0.5000000000000000000 (0.5828796702924350000 + log(2) + log(r))

1
~0.5828796702924350000 + lng(—J + log| —
2 )

i |
0.0728158454836800000 — 555 (0.5828796702924350000 + log(2 m)

[D.5828?95?0292435DDDD = lag[

1
- [cas[m log(l)+ = cos(2m) lag[Z}] =
2 sin[g} 2

0.0728158454836800000 — 22—4 + cns[ %] [3 5 casz[% ]] log(1) +

1 2 of 2
— cns[—J[B -4 cos [—B log(2) -
2 3 3

0.5000000000000000000 (0.5828796702924350000 + log(2) + logim)y

1
—0.5828796702924350000 + lag[—] +log| —
2 sin[i}
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(311431943 7)/1149415279)/((((0.072815845483680 — (Pi"2)/24 + 1/2
(0.582879670292435+ In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) —

(((In(1)/1 cos(Pi) + In(2)/2 cos(2Pi)))))))

Input interpretation:
311431943x
———— /|0.072815845483680 - =+

1149415279 /

1
= (0.582879670292435 + log(2 m) |0.582879670292435 — log| ———— || -
2 2 sin[il ;rj

logil) logi2)
[gl Ccosim) + gz cos[En}]]]

log(x) is the natural logarithm

Result:
1.61804525500240. ..

1.6180452550024... result that is a very good approximation to the value of the
golden ratio 1,618033988749...

Alternative representations:

(311431943 m}f

~ 1
[[D.D?281584548368EJDDDD =t (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log 5 -
2 sin[’l}

1149415279 ]] =

1
(lc:g[ 1y cosiry + 5 log(2) cos(2 mJ

—[[311431 943 ;r}f-"il [1 140415 279 [D.D?EE 158454836800000 +

1
5 (0.5828796702924350000 + log(2 m))

(D.SEEE?QE?DEQMBSDDDD—lcg( = ]]—
2 cosi0y

1 W . .
5lﬂg[l}[r_”r+f”r}—:I-lﬂg[z}[f_zm+f2m}—i]]]
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(311431943 m}f

~ 1
[[D.D?281584548358DDDDD St (0.5828796702924350000 + log(2 m))

0.5828706702924350000 - log i -
2 5111[’1}

1
(k:g[l} cos(m) + 5 logi2) cos(2 n}}] 1149415 2?9]] -

—[[311431943n}f

1149415 279 [D.D?EE 158454836800000 - coshi-im log,(1) -

1 1
5 cosh(-2im log,(2) + > (0.5828796702924350000 + log,(2 )

)

[D.EEEE?QE?DEQE435DDDD - 10gr[ g v

2 sin[g}]

(311431943 m}f

~ 1
[[0.0?28158454835800000 2 v (0.5828796702924350000 + log(2 m)

0.5828796702924350000 - log & -
2 5111[’1}

1
(lag[l}cns[;ﬂ+ 3 logi2) cosi2 fr}]

1149415279 ]] -

—[[311431 043 ;r]-!,."'l [1 140415 279 [D.D?EE 158454836800000 -

1
cosh(i m logia) log,(1) - 5 coshi(2 i) logia) log,(2) +

1
- (0-5828796702924350000 + log(a) log, (2 1)

Ha

2 sin[;—}

[D.5828?96?02924BSDDDD ~log(a) lcgﬂ[

E
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Integral representations:

(311431943 mf-f

~ 1
[ 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 r)

0.5828796702924350000 - log it —
2 sin[i}

1
(lng[l} cosm) + § log(2) cos(2 n}]

1149415 2?9]] =

[5.5(32?555910885?55mz]jf [—5.8245!548 120909328 i +

1.00000000000000000 i x° + 1.00000000000000000

- g 1 2 2y
JJMT—_E‘T /%% (12.0000000000000 7/ log 1) +
-ty yf §

6.0000000000000 log(2)) o ds -
6.9945560435092200 i  log(2 ) + 6.9945560435092200

im lag[; ] -
Llcas[%}dt ]

12.0000000000000000 i x logi2 =) log —
jjlcns["?r}d’t
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(311431943 m}f

~ 1
[ 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 x)

0.5828796702924350000 - log i =
2 sin[ﬁ}

1
(lcg[l} cos(m) + 5 log(2) cos(2 m}] 1149415 2?9]] gt

(6.5027555910886756 fr]'f-"f -5.8245648120909328 + 1.00000000000000000 #° -

~ 3
24.0000000000000000 jﬂn(lag[l}sin[th 5 log@sin-n+3 n}u 4
2

6.9945560435092200 log(2 ) +

4
6.0945560435002200 log = "
—.IT"I."':llﬁ 545

Va [ e ds

i sy 32

4
12.0000000000000000 log(2 ) log £ for y > 0
= —JTEI."':1|55]+S
Vo fiesr e T g

=i a4y g2
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(311431943 m}f

~ 1
[[0.0?28158454836800000 T (0.5828796702924350000 + log(2 r)

0.5828796702924350000 - log it —
2 sin[i}

1149415 2?9]] =

1
(lng[l} cosm) + § log(2) cos(2 n}]

(6.5027555910886756 ;r}x,-"f -5.8245648120909328 +
1.00000000000000000 »° + 24.0000000000000000 log(1) -
"1
24.0000000000000000 lcg[l}j sinirt)dt +
0

12.0000000000000000 log(2) -
"1
24.GGGGGGGGGGGGGGGG;rlug[E}[ sin{2 mt) dt -
Jo

6.9945560435092200 log(2 ) +

dimx
6.9945560435092200 log -

9
=m= {16 5)4s5

W [fere _—  ds

—i oo+ 53.-'2

4
12.0000000000000000 log(2 ) log - for
— i oty !I—:r"l."-:1155]+5
Vo J—Iw+]’ 53—12 ds
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(311431943 m},.-’

~ 1
[[D.D?ES 158454836800000 — TR (0.5828796702924350000 + log(2 x)

0.5828796702924350000 — log| ——— || -
25111[5}

1
[lug[ll Cos(m) + = logi(2) cosi2 m}] 1149415 2?9]] -

(6.5027555910886756 fr}f,-"ll ~5.8245648120909328 + 1.00000000000000000 »° —

T 3
24.0000000000000000 j” [103[1} sin(t) + 5 log(2)sin{—w + 3 H}it -
2

6.9945560435092200 log(2 ) +

in®

6.9945560435092200 log +
'\‘I"; r.‘- ooty 4—1+25 .-'I']'_Ej [-l:S:I

—i ca+y rI:E—S]

12.0000000000000000 log(2 =)

in®

J"'*-"ﬂ 4-1+42s [1-2s Iis)

=i a4y Fl:E—sll

log
ds

_16/((((0.072815845483680 — (Pir2)/24 + 1/2 (0.582879670292435+ In(2Pi))
(0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — (((In(1)/1 cos(Pi) + In(2)/2

cos(2P)))))))

Input interpretation:

2
lﬁj-"'l 0.072815845483680 - 54 -

1
= (0.582879670292435 + log(2 m) |0.582879670292435 — log| ——— |-
2 2sin 5 ;rj

logi1) log(2
[ gl Ccosim) + gz}CDS[EPﬂ']]]

logixy is the natural logarithm
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Result:
30.4140730492290. ..

30.41407304... result very near to the black hole entropy 30.4615

Alternative representations:

_ls/

~ 1
; 0.0728158454836800000 — T (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log il -
2 sin[’l}

1
[cas[;r} log(1) + : cos(2 ) lcg[E}J]] =

1
_[]_Ef.'“l [D.D?2315845483I58CIDDDD 5 (0.5828796702924350000 + log(2 =)

[0.5828?95?D292435DDDD . log[ D—
2 cosiy

% IDg[l}{f_"’T +f‘."}— ‘—11- lcg[z}[f_‘?” +f2‘.”}— ;r;]]

o~ 1
= 15Jf 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log il &
2 sin[’l}

1
[cas[;r} log(1) + 5 cos(2 ) lcg[Z}J]] =

1
-[15 / [D.D?281584548368EJDDDD - cosh(-imlog,(1) - > cosh(-2im log.(2) +

J5)

1
2 (0.5828796702924350000 +log.(2 m))

0.5828796702924350000 - log,
2 sin[%}
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~ 1
= 15},-’ 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 =)

(.5828796702924350000 - log al -
2 sin[’l}

1
[cns[;r} log(1) + : cos(2 ) lcg[E}J]] =

1
-[15},-’ [D.D?281584548368DDDDD - cosh(ém logi@ log,(1) - - cosh(@im)

1
logia)log,(2) + 5 (0.5828796702924350000 + log(a) log, (2 )

]

[0.5828?95?D292435DDDD —lﬂg[ﬂ}lagﬂ[ = ] &

2 sin[%}

Integral representations:

~ 1
15},.-’ 0.0728158454836800000 — T (0.5828796702924350000 + log(2 m))

0.5828706702924350000 - log T -
2 sin[E}

1
[CDS[II’} log(1) + 5 cos(2 m) 10g[2}]]] =

/

1.00000000000000000 ¢ x° + 1.00000000000000000
ooty 1 2 (o DY)
J e [12.DGGGGGGGGDDDD TN E 1he(1) +

—foady A §

6.0000000000000 log(2) Jx ds - 6.9945560435092200

(384.00000000000000 ¢ m / [—5.8245648 120909328 ir +

1
imlogi2m +6.9945560435092200 i 1!::|g[_1—_rr ] +
L cns[?}dt

1
12.0000000000000000 i log(2 m) lcg[ = peT
= T
JD ccs{? }Jt

ot i

41



~ 1
-[15},.-’ [D.D?231584548358GGGGG g T (0.5828796702924350000 + log(2 m)

0.5828796702924350000 - log T -
2 5111[5}

1
(ccs[n} log(l)+ 5 cos(2 m) lcg[z}]]] =

384.DDDDDDDDDDDDDDJ}."‘I ~5.8245648120909328 + 1.00000000000000000 x~ -

m

3
24.0000000000000000 (lcg[l}sin[tH : log(2)ysin(-w + 3 n].—n -

=]

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log - +
—:r"l.l'-:llﬁ 5)+s

v fion S0

=i pa+y 32

4
12.0000000000000000 log(2 7} log = fory > 0
-m< {16 s)+s

Va [ e ds

—i pa+y 532
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|
= 15},.-# 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 m))

(.5828796702924350000 - log T -
7 5111[5}

1
(cas[n} log(1y+ 5 cos(2 ) lag[E}]]] =

384.DDDDDDDDDDDDDD!§{ -5.8245648120909328 +

1.00000000000000000 x* + 24.0000000000000000 log(1) -
"1

24.0000000000000000 lag[l}J sinimt)dt +
0

12.0000000000000000 log(2) — 24.0000000000000000  logi2)
g |
j Sin(2 r ) dt — 6.9945560435092200 log(2 ) +
0

dim
6.9945560435092200 log +

o
=m= {16 5)+s

Vo [fevre ——  ds

—i a4y P 3/2

4
12.0000000000000000 log(2 1) log E for
T I,"-:llS )45

e O

=i a4y g3/
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~ 1
= 15},.-# 0.0728158454836800000 — — + 5[&.5328?95?%92435%% +logi2 m)

2 sin[g}]] ]

[0.5828?95?[)292435[)[)[)[) - lng[

1
[ccs[n} logil) + = cos(2 m) lcg[E}J]] -

384.DDDDDDDDDDDDDDJ{-‘“’ ~5.8245648120909328 + 1.00000000000000000 1~ -

" 3
24.0000000000000000 lTT[IDg[llsill[t} - : logi2)sini-x + 3 n]dt -
2
6.9945560435092200 log(2 m) + 6.9945560435092200
in”

q-1+2s5 [ 1-2s Iis)

+12.0000000000000000

log

,.‘.l'? J'J' a4y ds

=i a4y [-I: g —s]

i

4—1+Es J.rl—Es [is)

logi2 ) log

,‘.l'; J"J' w4y ds

Ji a4y FI:E—S]

10739*(((-7/((((0.0728 15845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2

cos(2P1))))))))-18*1/10"2)))

Input interpretation:

S |
167 _[?,-"f [D.D?ES 15845483680 - 2—4 + 5 (0.582879670292435 + log(2 m)
0.582879670292435 — log| ——— || -
2 sin[l 7
2
logil logi2 1
( i }CDS[HH a1 }CGS[E II'}J -18« —
1 2 10
logixy is the natural logarithm
Result:

1.31261569590377... x 10%

1.31261569590377...%10* result practically equal to the SMBH87 mass
1.312806*10*
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Alternative representations:
10%° [_ /

2

~ 1
0.0728158454836800000 — TR (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log T -
2 5111[5}
1 18
[cas[;r} log(1) + 5 cos2m) lag[Z}]]]— E] = 1p%

1
[— E - ?JI,-"I [D.D?281584548368DDDDD *g (0.5828796702924350000 +log(2 =)

[G.SEES?QE?D292435DDDD—log[ il D—
2 cosiy

1 . g ; . *
Elug[l}[f_” +e |- Elng[ﬂ}[f_zm+f2m}— E]]

~ 1
1079 |= ?JI,-"ll 0.0728158454836800000 — E + — (0.5828796702924350000 + log(2 )
0.5828796702924350000 - log i =
2 5111[5}

]

10% [- o 7";; [G.D?281584548358EJDDDD — coshi-im log.(1) -

1
[cas[;r} log(1) + 5 cos(2 ) lag[E}]

1
2 coshi-2im) log.(2)+ p (0.5828796702924350000 +log.(2 m)

2
[0.5828?95?02924350000 - 10g!.[ g ]

)
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~ 1
10 |- ?Jf 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 m))

(0.5828796702924350000 - log T -
2 sin[ﬂ}

2
18
0% ]

18 1
10%° [- i ?J,.-’ [G.D?281584548358DDDDD - coshém logi@) log (1) - - coshi2im

1
[cns[;r} log(1)y + 5 cos(2 ) lng[E}]

1
logia) log,(2) + 5 (0.5828796702924350000 + log(a) log,(2 m)

]

[0.5828?95?02924350000 - logia) lngﬂ[ Z ] i

2 sin[i}
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Integral representations:

~ 1
10%° [-[?Jﬁ [D.D?281584548368DDDDD .T (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log al -
Esin[’l}
( oy log(l) + — cos@m)] [2] H
cosir) lo — cos o i (A
m) log ]l+2 m FiL) ]_I:Iz

~||1.8000000000000000 x 10°% | -939.15789814542427 +

1.00000000000000000 x° - 24.0000000000000000
-2 [s+4s 3n 2 114 5) N
. & [Er A log(l) + lng[E}] T
Jawﬂ
2 a5 —
=i ca+y 4irm \'I?
6.9945560435092200 log(2 1) +

1
6.9945560435092200 log| ——— [+
_ngcns[”?r}dt

12.0000000000000000 log(2 1) log)| ———— |||/
J:jlcns["?r}dt /

-5.8245648120909328 + 1.00000000000000000 »° —

24.0000000000000000
2y 230
- e fuds {2 {,':311 Jit5) 102[1} s 103’[2]‘] \.'";
J i m+]r_ .
i oty 4invs
6.9945560435092200 log(2 m) +

6.9945560435092200 log

1
il |
_[;cos[";r}dt

12.0000000000000000 log(2 m) lug[ -

)
jjlccs[”?r}dt
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~ 1
10%° [— ?Jf 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log al -
2 sin[’l}

( (x 1 1y + - [23’]‘1 2 J - ——|=
COs L8] COs 0 =

~|[1.8000000000000000 x 107* | -939.15789814542427 +

1.00000000000000000 7° - 24.0000000000000000
" 3
JHT(log[l} sinity + 5 log(2)sin(-m + 3 t}}dt -

6.9945560435092200 log(2 ) +

dim

6.9945560435092200 log +

R —.ITEI."':1|55:|+S

Vo [PUE ——  ds
—i pa+y g2

4
12.0000000000000000 log(2 ) log = !f
—:r"l,"-:lli )45

P i BT L N

=i a4y 532

~5.8245648120909328 + 1.00000000000000000 x° —

* 3
24.0000000000000000 jﬂn(lﬂg[l} sinit) + 5 log(2)ysin(-w + 3 H]d’t -
2

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log i i
\.'"_ gl P—nzl."-:lﬁs:ws
% —i pa+y g2 ds
12.0000000000000000 log(2 )
dir
].Dg 1 Tl [
; - {16 5)+s
Va [ o
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~ 1
10%° [— ?Jf 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 m))

(.5828796702924350000 - log i &
2 sin[’l}
1 1 1 18
[CDS[H} ﬂg[1}+§ cosid m) ng[E}J = F =

~|[1.8000000000000000 x 107 | -939.15789814542427 +

1.00000000000000000 7° - 24.0000000000000000
g 3
J T[luzzg[h\ sinit) + ; log(2)sin(—m + 3 t}}dt .

&N

6.9945560435092200 log(2 x) + 6.9945560435092200

}TZ
log : + 12.0000000000000000
—_ J'"'Nﬂ 4—1+Esn1—25 [is) d
—i oo +y ﬂ:%—sll 3
IJ‘TZ !
log2m lo '
g(2 m log V[ 412l ey /
—i cady Fl:E—s:l

-5.8245648120909328 + 1.00000000000000000 x° —

~ 3

24.0000000000000000 Jﬂn[lag[l}sin[t} + > log@)sin(-r +3 n}ar 2
2

6.9945560435092200 log(2 1) +

i'l'2
6.9945560435092200 log : .

‘u"? J'I'Wﬂr 4—1+25 Ir1—25 [is) .
—i oa+y r{%_ﬂ

12.0000000000000000 log(2 m)

1 s f
Ug ol L)
J'J'Nﬂf q-1+42s5 [ 1-2s [is)

—i a4y r':E—S]
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~ 1
1p%° [—[?J‘f [D.D?281584548358DDDDD . T (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log il -
2 sin[’l}

1 18
cosim) log(l) + — cosi2mlo [EJ w |
( mylog ]‘+2 ) log }]] 102]

~{[1.8000000000000000 % 10°* | -939.15789814542427 +

1.00000000000000000 #° + 24.0000000000000000 logil) -

gt
24.DDDDDDDDDDDDDDDDNlog[l}J sin(r tydt +
o

12.0000000000000000 log(2) — 24.0000000000000000 x log(2)
"1
j Sin(2 x t) dt — 6.9945560435092200 log(2 ) +
i

4
6.9945560435092200 log . i
"I.'I? J".“-""'l’ !I—.IT ."':1'5'5-“'5 -

=i ca+y s

dimx J
12.0000000000000000 log(2 m) log /

—:rEI."n:IG 545 !

Vo [fore —  ds

i ca+y 532
~5.8245648120909328 + 1.00000000000000000 7~ +

24.0000000000000000 logil) -
"1
24.DDDDDDDDDDDDDDDDnlcg[l}J sinirt)dt +
o

12.0000000000000000 log(2) -
"1
24.DDDDDDDDDDDDDDDDnlcg[E}J sin(2w tydt -
o

6.9945560435092200 log(2 ) +

4
6.0045560435002200 log = 3
i =S {16 shs
Vi it LT

—i sa+y 32

12.0000000000000000 logi2 m)

4inr
log . for
—m= {16 5)4s

Vi [ 00

—i ga+y g2
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We note that:
1.31261569e¢+40 =+ 1989100000000000000000000000000 =

6.599.043.235,634206425 and the Supermassive Black Hole of M87 is about 6,6
billion of M@ (solar masses) , with a mass of 13.12806e+39. We have obtained:

(1.31261569e+40)/(1.9891e+30)

Input interpretation:
1.31261569 - 10%

1.9891  10%*

Result:
6.5000432356342064250163390478105A759338304248655170680... = 107

6.599043235634...%10° = 6.6 * 10° solar masses

The Schwarzschild radius, obtained from the Hawking radiation calculator, is:
1.94973 * 10"

From the Ramanujan expression, we obtain also:

10N 3*[1-((((1/2*1/((((0.072815845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2

cos(ZP))))MNN)I

Input interpretation:

1 2 1

10" |1 - 3 l’l.-"f [D.D?2815845483I58CI g + 5 (0.582879670292435 + log(2 m)

0.582879670292435 - log — ||—

2 sin[—l m)
2
log(1) log(2)
[ 2 Cos(r) + = cos(2 fr}J
1 2
logix is the natural logarithm

Result:

1.95043978278841... x 10%?

1.9504397...%#10" result practically equal to the SMBHS87 radius 1.94973 * 10"
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Alternative representations:
10 13

/
[1‘1j

~ 1
2 [D.D?281584548358DDDDD Sioa vy (0.5828796702924350000 + log(2

) |0.5828796702924350000 - log| ——— || -
25111[5}

|-

1
[1 -1 / [2 [D.D?281584548358DDDDD + 3 (0.5828796702924350000 + log(2 m))

1
[lng[l} cos{r) + = logi2) cos(2 ;ﬂJ

/

[D.5828?96?0292435DGGG o lug( J]—
2 cosi0y

1 —im i 1 -2im im ’Tz
Elng[l}[r' +e }—EIDE[E}[{“Z +e }—E]]]

1013

o~ 1
[1 E 1}f [2 [D.D?281584548358DDDDD Sy (0.5828796702924350000 + log(2

)| 0.5828796702924350000 — log| ——— ||
25111[5}

)

10 [1 ~1/ [2 [D.CI'?EE 158454836800000 - cosh(—i ) log,(1) -

1
[lng[l} Cos(m) + = log(2) cos(2 N}J

/

1 1
5 cosh(-2im log,(2) + - (0.5828796702924350000 + log,(2 )

5

[0.5828?95?0292435[)[)[)[) = lug,.[

2 sin[g}
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1013

o~ 1
[1 E 1}f [2 [D.D?281584548358DDDDD Sy (0.5828796702924350000 + log(2

m))|0.5828796702924350000 - log i =
2 5111[5}

[

1
[1 5 f [2 [D.D?281584548358DDDDD - cosh(i ) logi@) logy (1) - 7 cosh(2im

1
[lng[l} Cos(m) + = log(2) cos(2 N}J

/

1
logia) log,(2) + 5 (0.5828796702924350000 + logia) log,(2 m)

E

i

2 sin[g}

[0.5828?95?02924350000 ~logia) lugﬂ[
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Integral representations:

” 1
102 |1-1/|2|0.0728158454836800000 - — + = (0.5828796702924350000 +
/ 24 2

log(2 ) | 0.5828796702924350000 — log| ——— || -
2 sin[’l}

]=

1.00000000000000000x 10" |6.1754351879090672 +

1
[lug[l} cosim) + 5 logi(2) cosi2 }T}J]

1.00000000000000000 x° — 24.0000000000000000
2 iz a2/ L
e fats [2 {,.3” JHi s) log[l} + lgg[z}] Vor

j‘:’wﬂ'
= a5 —
ity dinys

6.9945560435092200 log(2 ) +

6.9945560435092200 log

1
Llcns[u} !t]+
2 (Y

12.0000000000000000 log(2 m) lug[ =

!
jjlcns[”;r}dt

/

~5.8245648120909328 + 1.00000000000000000 x° -

24.0000000000000000
2 f 20y
Jumﬂf o lss [2 I,':Bn |4 s) IDE[]-]"" 103’[2}] G
e a5 —
i ca+y 4inys
6.9945560435092200 log(2 m) +

6.9945560435092200 log

)
Llcns["?r}d’t

12.0000000000000000 log(2 m) log[ -

=]
jjlcas[”?r}dt
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~ 1
102 [1-1/(2]0.0728158454836800000 - — + - (0.5828796702924350000 +
/ oL il

logi(2 my) [D.SEEE?Q&?DEQE‘IBSDDDD = lﬂg[ N = }]] 5
2sin|=

]=

1.00000000000000000 x 10" |6.1754351879090672 +

1
[lcg[l} cos(m)+ 5 logi(2) cos(2 n}}]

1.00000000000000000 2 -
T 3
24,0000000000000000 Jn (lugmsinm + > log@)sin-r+3 n}fr _
2

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log = i
e P—:rzl.l'-:lﬁs]ﬁ
v =i oa 4y 532 ds
4irm !
12.0000000000000000 log(2 =) log = ;.'
i =< {16 shts
v [l T s

-5.8245648120909328 + 1.00000000000000000 7~ -

* 3
24.0000000000000000 ﬁr[lc:g[l} sin(t) + : log(2)sin(-7+ 3 t}}dt -
2

6.9945560435092200 log(2 ) +

4
6.0045560435002200 log = i
—:r"l.l'-:lﬁs]+s

Va [ e ds

i a4y 532

4
12.0000000000000000 log(2 ) log = fory >0
:id —m= {16 s)4s
Vo [y 100

—i a4y g3/
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~ 1
102 |1-1/|2|0.0728158454836800000 - — + = (0.5828796702924350000 +
/ 24 2

log(2 =) |0.5828796702924350000 — log| ——— || -
7 sin[’l}

]=

1.00000000000000000 x 10** |6.1754351879090672 +

1
[lngll} Cos(T) + 5 logi(2) cosi2 }T}J]

1.00000000000000000 x° -
; 3
24.0000000000000000 Jnn[lng[l}sin[t} + 2 logi2) sin(-x +3 HJd’t -
2

6.9945560435092200 log(2 1) +

J1_I_Z
6.9945560435092200 log : N
i a4 q-1+2s5 ;1-2s Iis)
Jlete T .
—i gty F{i—sll
\a )
J1_I_Z
12.0000000000000000 log(2 ) log :
o ity 471425 41-25 )
T
—i ooy FI:E—S]

~5.8245648120909328 + 1.00000000000000000 7~ -

~ 3

24.0000000000000000 Jnn[lcg[l} sin(t) +  log(2) sin(-r + 3 t}]dt "
2

6.9945560435092200 log(2 m) +

ﬂ_Z
6.9945560435092200 log - l

ni -142s5 _1-25
,."ﬂ_ .leaﬂ 4 bus [is) ds

—i ca4y n:%_s]

12.0000000000000000 log(2 m)

1 L8 |
Dg ||| L)
J.‘.Nﬂ q4-1+42s 1-2s Iis) d

=i ca4y Fl:E—sll
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~ 1
103 |1-1/|2]0.0728158454836800000 - — + - (0.5828796702924350000 +
/ oL il

log(2 m) | 0.5828796702924350000 — log| ——— ||
2 sin[’l}

]=

1.00000000000000000 x 10" |6.1754351879090672 +

1
[lcg[ 1) cos(x) + 5 logi2) cosi2 ;r}}]

1.00000000000000000 ° + 24.0000000000000000 log(1) -

"1
24.DDDDDDDDDDDDDDDDnlﬂg[l}J sin(rt)dt +
o

12.0000000000000000 log(2) — 24.0000000000000000  logi2)
"1
J Sin(2x t)dt - 6.9945560435092200 log(2 ) +
0

dim

6.9945560435092200 log -
i 72 116 5)4s
1,l'ﬂ_ joaty £ ! ds

—i a4y 532

dim J
12.0000000000000000 log(2 =) log /

—:rEI."-:llﬁ 5H4s I

I pe B g

=i ga+y g2
~5.8245648120909328 + 1.00000000000000000 »* +

24.0000000000000000 log(1) -
"1
24.DDDDDDDDDDDDDDDDnlag[l}[ sinimtydt +
Jo

12.0000000000000000 log(2) -
1
24.DDDDDDDDDDDDDDDDHIDg[E}[ sin(2x tydt -
Jo

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log = 3§
-m= J{16 s)4s

Vi [fevre —  ds

=i a4y 32

4 .
12.0000000000000000 log(2 1) log = for y > 0
- —m= (16 5)45
Vo [ietre T g

—i a4y 32

57



Multiple-argument formulas:
10 13

o~ 1
[1 E 1}f [2 [D.D?281584548358DDDDD Sy (0.5828796702924350000 + log(2

)| 0.5828796702924350000 — log| ——— ||
25111[5}

1
[lng[ll Ccos(m) + 7 log(2) cos(2 N}J

]] = 10000000000 000

.
[1 - llI.,-"'l [2 [D.D?281584548358DDDDD g 0.5000000000000000000

(0.5828796702924350000 + logi2) + log(m))

1
—D.SEEE?Q&?DEQE‘LBSDDDD+10g(—}+10g iy | Y
2 sin[’—}

1
log(1) [— 1+2 51112[ %]] #g log(2) (-1 + 2 sin® [fr}]]]]

~ 1
[1 . 1},-’ [2 [D.D?281584548358DDDDD <ioa te (0.5828796702924350000 + log(2

) |0.5828796702924350000 — log| ——— || -
2 sin E}

1
[lng[ll Cos(m) + - log(2) cos(2 :ﬂ}

]] = 10 000000000000

f ﬂ'z of T
1-1/|2|0.0728158454836800000 - -~ + log(1) - 2 cos [5] log(1) -

1
2 (-1+2 cos” (m}} log(2) - 0.5000000000000000000
(0.5828796702924350000 + logi2) + log(m))

1
[ossasmsmasasssoon () ol 2 ||

. T
5”1[5]
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1013

o~ 1
[1 E 1}f [2 [D.D?281584548358DDDDD e (0.5828796702924350000 + log(2

| 0.5828796702924350000 — log| —— ||
2 sin E}

1
[lng[ll cosir) + 5 logi2) cos(2 ;ﬂ}

]] = 10 000000000000

[1 k 1},:’ [2 0.0728158454836800000 - 22—4 + cos| g] (3-4 cosz[g]] log(1) +

1 2m afdm
— CDS[? ] [3 -4 cos [?J] log(2) - 0.5000000000000000000

2
(0.5828796702924350000 + log(2) + logimn

1
[—0.5828?95?02924350000+10g[5}+10g[ = ]]]”

v
5111[5}

We note that:

107 3* [ 1-((((1/2* 1/((((0.072815845483680 — (x/4) + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2
cos(2P))))))))))] = 1.9504397827¢+13

Input interpretation:

(0.582879670292435 + log(2 m)}

]_

cos(2 m]]] — 1.9504397827 10

B | =

1
1- 3 1 / 0.072815845483680 -

102
/

-+

BR

0.582879670292435 - log —
2 sinl% fr}

logil) logi2)
[ COS(m) +

logix is the natural logarithm

Result:
1

- D.ll4838?3852555}

] — 1.9504397827 x 10"

10000000000000 [1— [
2=

b
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Plot:

= 10000000000 Q00 |.]_

! 1
: 13 | = -
sealle 2 -4--'-.114533.‘33*.3--?--:-_|

k- cpnpiad — 1.9504397827x10"3

Alternate form assuming x is real:
2.000000 x 10"

10000000 x + 0.4593550

= 0.50440 x10%2

Alternate forms:
1.0000000000000 % 10* (x + 2.4593549541062)

x +0.45935495410625

— 1.9504397827 x 10"

1.0000000000000x 10% (1.0000000000000 x + 2.459354954106)

1.0000000000000 x + 0.4503540541062
1.0504397827 % 10"

Alternate form assuming x is positive:

0.504397827x 10'% x = 1.5634107772 10" fo 0.4593540541063
Expanded form:

5000000000000
10000 000000000 — — 19504 397827000

- i - 0.11483873852656

Solution:
x = 1.644934067

1.644934067 = ({(2) == = 1.644934 ...

2
6
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From:

1.0000000000000 x 102 (x + 2.4593549541062)
x +0.45935495410625

We have also:

— 1.9504397827 x 10"

(1.0000000000000x107 3 (x +2.4593549541062+0.027))/(x +
0.45935495410625+0.027) = 1.9504397827x10"13

Input interpretation:

1.0000000000000 - 10" (x + 2.4593549541062 + 0.027)

x +0.45935495410625 + 0.027

Result:
1.0000000000000 % 10 (x + 2.48635)
x + 0.486355

Plot:

10l |

\|

4 m'-*’\

. l -\-\-\-\-\_\--\"—‘——_
=, ! L 1 2

21013 |
g 10ld |

Alternate form assuming x is real:
2.x 10"

S _95044x10%2
x + 0.486355

Alternate form:
1x10" x + 2.48635x 1013

= 1.9504397827 x 10"°
x + 0486355 TR

Alternate form assuming x is positive:
9.5044x 10" x = 1.53775x 10"

Expanded form:

10000000000000 x 2.48635x10%°
x+0.486355  x+0.486355
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Alternate form assuming x>0:
1% 10" x +2.48635x 1013

— 1.9504397827 x 10"
x + 0486355 5

Solution:
x=1.61793

1.61793 = 1.61803398.... = golden ratio

The surface area of the SMBHS7 is 4.77706 * 10°’. From the previous expression,
we have:

10727*[-(728)M/3*((((0.072815845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2
cos(2Pi))))))+H47-2)*1/10°3]

Input interpretation:

—

] ~ 1
1027 | -3 728 [D.D?2815845483I580 =gt (0.582879670292435 + log(2 m)

[0.5828?95?0292435 - lng[

2 sin[% ;r}l ]] i

1
+(47 -2y —

[lug[l} logi2)

COS(m) + cos(2 mJ

10°

log(x) is the natural logarithm

Result:
4 77748440000457.. = 10%7

4.77748440009457...%10%
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Alternative representations:

1027 [-3} 728

~ 1
[G.D?281584548368DDDDD “ s (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - log = -
2 sin[i}

( (r) log(l : (2ml [2}] -l
COs (8] — CD8 (8] —
T g1y + 2 T g + ll:l3

1
10%7 [— 1.,.'3 728 [CI.CI'?ES 158454836800000 + 2 (0.5828796702924350000 + log(2 m))

(CI.EEEE?QEI?DEQE‘LBSDDDD - lng{ D -
2 cos(0)
1 =2inm 2im) ’Tz 45
—;103[2}& t+€ "_E +E

i

1 :
= logi1) [f_” +e

10%7 [-3} 728

~ 1
[D.D?281584548358DDDDD it (0.5828796702924350000 + log(2 m))

0.5828706702924350000 - log 3 —
2 5111[5}

( T ]. 1 + 2} ]. 2 ] + =

1
1g°7 [-«?ﬁ 728 [D.D?28158454835300000 - coshii r) log(a) log, (1) - : cosh(2 i m)

1
logia) log,(2) + 5 (0.5828796702924350000 + logia) log,(2 =)

45
g
10°

2
0.5828796702924350000 - log(a) log, | ——— ||- —
2 sin[ﬂ} 24
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10%7 [-3} 728

~ 1
[0.0?28158454835800000 ~ ity (0.5828796702924350000 + log(2 )

0.5828706702924350000 - log f —
2 5111{5}

( T ]. 1 + 2} ]. 2 ] 1 =

1
10%7 [- 3 728 [D.CI'?EE 158454836800000 - cosh(-i ) logia) log, (1) - : cosh(-2im)

1
logia) log,(2) + : (0.5828796702924350000 + logia) log,(2 =))

45
g
10°

2
0.5828796702924350000 - log(a) log, | ——— ||~ =
2 sin[ﬂ} 24

Integral representations:

1027 [-f,f 728

~ 1
0.0728158454836800000 — it (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log .4 -
2 sin[ﬂ}

[ (m) logi1 +—1 2ml [E}J
COs L8] cosi2 ] + =

~2.13821262241638459 x 1027 + 3.74828453772051233 x 10°% »% +
1.00000000000000000

|, (-8.9958828905508296 x 10°” log(L) sint) -
:

1.34938243358262444 x 10°° log(2) sin(—r + 3 ) dt -
2.62175862661681234 x 10%7 log(2 ) + 2.62175862661681234 x 10°7

lag[; ] -
j;lccs["?r}d’t

4.49794144527541480 x 10°7 log(2 ) log| —————
j;lcns[g }.;It
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10%7 [-43 728

~ 1
0.0728158454836800000 — a5 (0.5828796702924350000 + log(2 =)

(.5828796702924350000 - log 4 =
2 sin[i}

1 1 1 47 -2
(ccs[n} og(l) + 5 cosid ) ng[E}J + 10° =

~2.13821262241638459 x 1027 + 3.74828453772051233 x 10°% »% +
1.00000000000000000
A
J 7 (~8.9958828905508296 x 107 log(1) sin(r t) -
i

8.9958828905508296 % 10°” log(2) sin(2 x t)) dt +
8.9958828905508296 x 10°7 log(1) + 4.49794144527541480 x 1077 log(2) -
2.62175862661681234 x 107 log(2 m) +

Llcas[";r}dt

4.49794144527541480 x 107 log(2 =) log| ———
gt ml
JD cns[? }Jt

2.62175862661681234 x 10°7 lug[

JTI_2
1027 [-Eﬁ 728 [n:u.n:n?za 158454836800000 — it

1
3 (0.5828796702924350000 + log(2 ) |0.5828796702924350000 -

lo Z
8 2 sin[g}

~2.13821262241638459 x 10°7 + 3.74828453772051233x 10%% 2 +
1.00000000000000000

“i 1 2 o 21
J"W P e [4.49?9414452?541480x 1027 (37 H49 1501y +
ety iy s

2.24897072263770740 x 1027 lcg[E}] e di—
2.62175862661681234 x 10°7 logi(2 m) + 2.62175862661681234 x 1077

_( T ]. 1 + 2.;' ]. E i+

lag[;}
J'D'lcns["?r}dt

4.49794144527541480 % 10°7 log(2 x) lng[ _

)
jjlccs["?r}dt

or y = U
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Multiple-argument formulas:

10%7 [-3} 728

|
0.0728158454836800000 — T (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log 4 —
2 sin[ﬂ}

COS(r 0 1 + COs 2} (4] + =

1000000 000000000000000000000

2 -
—— -24/ 91 |0.0728158454836800000 - — -
200 24

0.5000000000000000000 (0.5828796702924350000 + logi2) + logim)

sin[g}

[—0.5828?95?D2924350DDD ; log[z ] Pl
logil) [— 1+2 sinz[ E]] - L log(2)(-1+2 sin” ()
s 2)]* 2 -

10%7 [-3} 728

~ 1
0.0728158454836800000 — S (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log 4 —
2 sin[ﬂ}

( (m) logi1 +—1 2ml [E}J
COs L8] cosi2 ] + =

9 af n
— -2 ‘\u'l 91 |0.0728158454836800000 - — +
200 24

1
5 (0.5828796702924350000 + logi2) + log(r))

[ F |
sin(3)

logi(1) [1 -2 sinz[ ;—T]] = % logi2)(1 -2 Sillz[fﬂ}]]

1
[0.5828?95?D292435000D - 105[5 J - lcg[ T ]] i
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10%7 [-3} 728

~ 1
0.0728158454836800000 — s (0.5828796702924350000 + log(2 m))

0.5828796702924350000 - log £ -
2 sin[ﬂ}

( (m) logi 1 +—1 2ml [2]‘] T .
Cos L8] Ccosi2 ] =

1000000 000000000000000000000
9 o ”
==l wga" 91 [0.0728158454836800000 - — +
200 24

m
2
0.5000000000000000000 (0.5828796702924350000 + log(2) + logim)

il

1
log(l)-2 ccsz[ ] log(1) - - (-1 +2 cos®(m) log(2) -

1
[—0.5828?95?D292435000G - IDE{E J +log

Now, we have that:

From

Traversable wormholes in f{R, T) gravity with conformal motions
Ayan Banerjee, Ksh. Newton Singh, M. K. Jasim,4 and Farook Rahaman -

arXiv:1908.04754v1 [gr-qc] 10 Aug 2019

Our aim here 1s to restrict the dimensions of these worm-
holes not to arbitrarily large. For this, the exterior
Schwarzschild is given by

P -9
de? = — (1 . ﬂ) 1 dr TR +r2(d6? +sin? Hd;__ﬁg'j.
r (=)

(28)

67



Bir)-r

r

FIG. 3: Variatton of b(v) —r wnth 4 = 1.23,
¥y =—2, w=-2 e3=T7.T4 (WHI1) and
B= -0 y=—-% w=_—04 cy=_10 (WHE).

Energy Conditions

c S '
o yan Py FRed
o Blug
Prp-+2 py Daahed

g— .
050 055 &0 085

r

FIG. 6: Variation all the physical quantities and energy
conditions with B = —0.44, v = -2, n=—-04, ¢z = —10 for
WH2,

The case of a isotropic wormhole i.e. when p, = p is
particularly simple one, yvet it provides enough interesting
results [30]. In order to analyze solutions we shall now on
take into consideration Eqs. (24) and (25), which yield
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1

h(r) = ———————= eXp [y + T+ 3} A+
\32\+'3?r[;-.'—3‘1{ I[h }(

1

)] + O3 (x +2m)(w + 1_}}:, (36)

2logr

Y — dxw — Bmw
for A=123,y=-2,0=-2,1r=1.94973e+13,¢c;=7.74 or-10,B=-0.44, n=-0.4

The Supermassive Black Hole of M87 is about 6,6 billion of M@ (solar masses) ,
with a mass of 13.12806e+39

6.59004323563420642501633904781056759338394248655170680. .. = 10°
6.599043235634...%10° = 6.6 * 10° solar masses

The Schwarzschild radius is: 1.94973 * 10"

1/(-4+2Pi)M /2% [exp(((((4(-2+Pi)))*(1.23+((2In(1.94973e+13)/((-2-3(4)-8Pi(-
DMN)))) + 7.74%2(-24+2Pi)*-1171/2

Input interpretation:
|

1 | log{1.94973 - 10%%) 5
[exp|(4(-2+7)|1.23 +2 — ||+ 7.74° (-2 +2m) = (-1)
v-4+2r1 \ —2-3:4-8Br-(-2)
log(x) is the natural logarithm
Result:
217.229...
517.229...

From the previous Ramanujan expression

2
0.072815845483680 - o2 -

1
= (0.582879670292435 + log(2 ) | 0.582879670292435 — log| ——— ||-
2 Zsin El ;rJ'l

[lcg[ll log(2)
COS(m) +

cos(2 m}
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We have also:

Pir2*1072%((((0.0728 15845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — (((In(1)/1 cos(Pi) + In(2)/2

cos(2P))))))))-2

Input interpretation:

~ 1
10° [0.072815845483680 — ity (0.582879670292435 + log(2 m))

2
'y

[D.SEEE?Q&?D292435 - log[

2o ;”

logi1y logi2)
[i COS(m) + gg CDS[EM}H—E

logixy is the natural logarithm

Result:
517.212504559407...

517.212504559407...
Alternative representations:

~ 1
—r% 10% |0.0728158454836800000 — T (0.5828796702924350000 + log(2 )

0.5828796702924350000 — log| ——— || -
Esin[ﬂ}l

1
[lag[l} cos(r) + . log(2) cos(2 m}] -2=

1
2% A [D.D?ES 158454836800000 + 2 (0.5828796702924350000 + logiZ m)

[D.5828?96?0292435DDDD i lag[ ]] -
2 cosi0y

-
24]

=2im +f21':r}_

% log(1) [I“_‘.JT - f”} - :11- logi2) [f
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~ 1
—r* 10° |0.0728158454836800000 — TR (0.5828796702924350000 + log(2 =)

0.5828796702924350000 — log| ——— || -
25111[5}

1
(103[1} COos(m) + 5 logi2) cosi2 ;r}}] -2 =

—2-10% &2 [D.D?281584548368DDDDD — coshii m log(a) log, (1) -

1 1

5 cosh(2 i m) log(a) log,(2) + p (0.5828796702924350000 + log(a) log,(2 m))
,frz
24

~ 1
—r% 10% |0.0728158454836800000 — T (0.5828796702924350000 + log(2 )

[D.SSES?@&?02924350000 - logia) lngﬂ[

2 sin[i}

0.5828796702924350000 — log| ——— || -
Esin[ﬂj

1
[lag[l} cos(r) + ; log(2) cos(2 ;r}]] -2=

1
S [D.D?281584548368DDDDD — coshi-im logia)log,(1) - - cosh(-2im

1
logia) log,(2) + 2 (0.5828796702924350000 + logia) log,(2 =)

~
g

[D.5828?96?02924350000 ~ log(a) lcgﬂ[

2 sin[i}
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Integral representations:

~ 1
—r° 10° |0.0728158454836800000 — Ty 5[&.5328?95?%92435&&&& +log(2 m)

0.5828796702924350000 - log il - |-
2 sin[ij
1
[lcg[l}cc:s[;rH - log(2) cosi2 m}]— 2=

4.16666666666666667 |-0.480000000000000000 -

5.82456481209093279 x° + 1.00000000000000000 7™ +
0.240000000000000000 LH—SD 7% (2 log(1) sin(t) + 3 log(2) sin(—x + 3 ) dt -
2

6.99455604350922000 »* log(2 m) +
1
6.99455604350922000 »* log| ————— |+
jjlcc:s[ﬂ}dt
2
12.0000000000000000 »* log(2 m) lag[

~ 1
—r% 107 |0.0728158454836800000 — i 5[0.5828?96?02924350000 +log(2 m)

0.5828796702924350000 — log| ——— ||
2 sin é]

1
[lag[l} cos(r) + 2 log(2) cos(2 m}]— 2=

4.16666666666666667 [—D.48DDODDDODDDDDDODD -

5.82456481209093279 »° + 1.00000000000000000 7~ +
"1

D.E4DDDDDDDDDDDDDDDDJ -100 #° (log(1)sin(r t) + log(2) sin(2 x ty dt +
i

24.0000000000000000 7~ logi1)+ 12.0000000000000000 ;rz log(2) -
6.99455604350922000 #* log(2 m) +

1
6.99455604350922000 7* log| —————— |+
J'chcs[ﬂ}dt
2
12.0000000000000000 #° log(2 ) lag[ -

o)
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~ 1
—r° 10° |0.0728158454836800000 — Ty 5[&.5328?95?%92435&&&& +log(2 m)

0.5828796702924350000 - log T i
2 sin[’l}
1
[lug[l} cosim) + : logi2) cos(2 ;r}]] SNy

4.16666666666666667 |-0.480000000000000000 - 5.82456481209093279 »° +

1.000000000000000000 »* + 0.240000000000000000
—n2 545 2r2)/145)
257 }T[E PSR 10g[1}+10g[2}]‘«"?

j‘l’mﬂ'
ds —
i ooty Y S

6.99455604350922000 »* log(2 m) +

+

6.99455604350922000 7° lcg[

j;lcos{”?r}dt

12.0000000000000000 #° log(2 ) lcg[ _

e
jjlcus{”;r}dt

Multiple-argument formulas:

~ 1
—r% 107 |0.0728158454836800000 — i 5[0.5828?96?02924350000 +log(2 m)

0.5828796702924350000 — log| — || -
2 sin é}

1
[lag[l} COS(T) + g log(2) cosi2 m}]_ 2 =

-
~2-1004° [D.D?28158454EBEEDDDDD arvie

0.5000000000000000000(0.5828796702924350000 + log(2) + log(=h

si:[;}]] ’

1
logil) [— 1+2 sinz[ g}] b log(2)(-1+2 51112[;r}}]

1
[-9.5828?95?D292435DDDD " L::g[5 J +log
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~ 1
gt 107 [D.D?281584548368GGGGG g T (0.5828796702924350000 + log(2 m)

0.5828796702924350000 - log| ——— ||
25111[5}

1
[logtl} cos(r) + 2 log(2) cos(2 m}]— 2=

-
~2-1004° [D.D?EEIEE‘I-S‘I-ESEEDDDDD ~ o2 +log(l) -

1
2 casz[ I] log(ly)- - (-1+2 cos” (m}) logi2) -

2 2 i
0.5000000000000000000(0.5828796702924350000 + log(2) + logiry

=

~ 1
—r* 107 |0.0728158454836800000 — = 5[0.5323?95?&2924350000 +log(2 m)

1
[—D.SEES?QE?D292435DDDD - IDE[E ] +log

0.5828796702924350000 — log| ——— || -
Esin[i}

1
[lag[l} COS(r) + 2 log(2) cos(2 m}]— 2=

T

2 -100 % |0.0728158454836800000 - 5—4 4 ccs[ 3] [3 _4 ccsz[% ]] log(1) +

1 2 af2m
- cns(—](S -4 cos (— D log(2) -
2 3 3

0.5000000000000000000 (0.5828796702924350000 + log(2) + logim)

)

[—D.SEEE?QE?D292435DDDD - lcg[z J +log
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Here, we investizate the wormhole solution for a partie-
ularly interesting anisotropy, already explored in [15, 33],
given by

Pt = npr, (44)

where the state parameter n is a constant. With this
assumption and solving the differential equations (33)-
(35), as the same procedure for WH1, the function (r)
takes the form

1
h(r) = —————————— [E'”mrﬁ[{w 4+ 3)y +8a)t 4
\/ 2y + w(6n — 2)
1/2
Cin(x + 2?}] . (45)

8 m(dn—1
inx4mion—1) and

where A = T X TE

1=nx+ 7(3n—1).

for A=123,y=-2,0=-2,r=1.94973e+13,¢c;=7.74 or -10, B=-0.44, n=-04

L0.4(-2)+Pi((3*(-0.4)-1))

Input:
-04:(-2)+m(3x(-0.4-1)

Result:
~6.11150...

Q=-6.11150...
(((8(-0.4*-2+P1((3*-0.4)-1))))/(((-0.4+3)*-2+8P1)))
Input:

Bi-04-(-2y+mi3=i-0.4)-1n
-04+3i-2y+8nx

Result:
-2.45285. ..

A =-2.45285...
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Alternative representations:
8(-0.4(-2)+x(3(-0.4)-1) 8(0.8 -396.7)

(-0.4+3)(-2)+8x © _5.2+1440°

B(-0.4(-2)+x3(-0.4-1p 8(0.8 +2.2:log(-1p
-0.4+3)(-2)+8nx -5.2-8ilog(-1)

8(-0.4(-2)+n(3(-0.4)-1) 8(0.8-2.2cos7(-1)
(-0.4+3)(-2)+8x _5.2+Bcos™ (-1}

Series representations:

o0 (=1
8(-0.4(-2+r(3(-0.4-1) 22 [":"'39'39'391 * Lk 1+2k]

(-0.4+3)(-2)+8x —D.1525+2?_ﬂ .;l_i;k
= +.

Bi-0.4(-2y+x3(-0.41-1n
(—0.4+3-2y+8n

k
2.2 [—1.18182 + I8 j—kl]
k!

~13254+ 3 {j—i]
i)

sinlk x|
2.2 (—G.BEBE:EE: rx+2yp ]

Bi-04(-2y+x(3(-0.4-1n k

(—-0.4+3)(-2)+8x =

sinjk x|

k

—0.65+x+2 Z:Ll

o1 R and U

Now, we have:
1/((((2*(-0.4)(-2)+Pi((6(-0.4)-2))))))"1/2

Input:
1

N 2 x (=0 N x(=2) + (6 X(=0.4) - 2)

Result:
- 0.286030... i
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Polar coordinates:

r=0.28603 radiu , #=-90°"angle
0.28603
1 g : .
b'(.i‘] — : [E:AHEEJ"“LH'” 4 3]1/ 4. STI_];"L i
Vv 2nx + w{bn — 2)

/2

1
Can(x + EW}] ; (45)

for A=123,y=-2,0=-2,1r=1.94973e+13,¢c;=7.74 or-10,B=-0.44, n=-0.4
Q=-6.11150... A=-2.45285...

0.28603*[e (4*-0.44%-6.11150) * (1.94973¢+13)"(-2.45285) * ((((-0.4+3)*(-
2)+8Pi))N(-2.45285)))+7.7472%-0.4(-24+2Pi)]

Input interpretation:

0.28603
.|:°4 (0. 445-6.11150)

+ 774 04 (-2+2m

(1.54973 x 10324285 (0.4 4 F)x(—2) + 8 x)2 4287

Result:
-29.3576...

-29.3576...

From the previous Ramanujan expression

2
0.072815845483680 - A

1
— (0.582879670292435 + log(2 )| 0.582879670292435 - log i - |-
2 Zsin El ;r}

log(1) log(2)
( Cosim) +

cos(2 mJ
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We have also:

18/((((0.072815845483680 — (Pir2)/24 + 1/2 (0.582879670292435+ In(2Pi))
(0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — (((In(1)/1 cos(Pi) + In(2)/2

cos(ZP))NM)+S

Input interpretation:

2
lEﬁ,-"'l 0.072815845483680 - 24 -

1
3 (0.582879670292435 + log(2 m)) [0.5828?95?D292435 - lug[

]_

2 sin[é ;r}

[lug[l} log(2)

COS(m) + cos(2 }T]-]]+5

log(x) is the natural logarithm

Result:
-20.215832180383...

-29.215832180383

Alternative representations:

|
13!,-3 0.0728158454836800000 — P (0.5828796702924350000 + log(2 =)

0.5828796702924350000 — log| —— ||
2sin 5}

1
[cus[;r} logil) + 2 cos(2 m) 10g[2}]]+5 -

1
5+ lEJI,."'I [G.D?281534548358DDDDD + 2 (0.5828796702924350000 + log(2 m))

[G.5828?95?0292435DDDD - lng[ J]—
2 cosi0y

-2im 2im) ‘TZ]
te }—

% log(1) [f_” +¢=J-’T} - i log(2) [f‘ 24
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|
18;'3 0.0728158454836800000 — 2 ts (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log| ——— || -
Esin[ﬂ}

1
(ccs[m log(l) + 2 cos(2 ) lcg[E}] +5 =

S+ 18;-"f [D.D?2815845483I58DGCIGG - cosh(-im) log,(1) -

1 1
5 cosh(-2 i) log.(2) + 3 (0.5828796702924350000 +log.(2 m))

s
" 24

1
18}1,"{ 0.0728158454836800000 — b (0.5828796702924350000 + log(2 )

[0.5828?95?D292435DDDG - lng,.[

2 sin[i}

0.5828796702924350000 — log| —— || -
Esin[ﬂ}

1
[cns[m log(1) + 3 cos(2 m) lag[E}] +5=

S5+ 18},-"'1 [D.D?281584548358E]DDDD - cosh(im) logiaylog, (1) -

1 1
. coshi2 i m) logia) log,(2) + : (0.5828796702924350000 + logia) log, (2 =)

%

[D.5828?96?02924350000 ~log(a) lngﬂ[

2 Sil‘l[g}
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Integral representations:

|
18;'3 0.0728158454836800000 — P (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - log il -
2 sin[’l}
1
[cns[n} log(1)+ : cos(2 x) lng[E}]]+5 -

[S.DDDDDDDDDDDDDDDD [—92.2245548 12090933 im +

1.00000000000000000 ¢ x° + 1.00000000000000000

i 1 2 240
J“””_f-ﬂ [12.DDDDDDDDDDDDDA3” M4 log(1) +
=i w+y \."?

6.0000000000000 log(2)| \r ds - 6.9945560435092200

imlog(2m) +6.9945560435092200 i r log| ———— |+
jjlms[?}dt

1
12.0000000000000000 i x log(2 m log) ——— |||/
Llcas[”?r}dt /

[—5.8245548 120909328 ¢ x + 1.00000000000000000 i 7~ +

l1.00000000000000000

i 1 2 !l
j”"”—f‘” e [IE.DDDDDDDDDDDDD 2TNE 10001y 4
=i a4y \."?

6.0000000000000 lng[E}] e dise
6.9945560435092200 i 1 log(2 1) + 6.9945560435092200

imlog S S +
[j;lcns[";r}dt]

12.0000000000000000 ¢ log(2 m) lag[ -

)

fol
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~ 1
18}1,-’ [D.D?2815845483680DDDD S (0.5828796702924350000 + log(2 m)

0.5828796702924350000 - log il -
2 sin[g}

1
[cus[n} log(1) + z cos(2 m) 10g[2]-]]+5 -

5.0000000000000000 |-92.224564812090933 + 1.00000000000000000 »* -

" 3
24.0000000000000000 JJTT [lng[l} sinit) + 5 log(2) sin(-r + 3 t}]d’t -
2

6.9945560435092200 log(2 ) +

4irm

6.9945560435092200 log -

_x? ."I': 16 si+s

Vi fimw &

—i a4y 532

4
12.0000000000000000 log(2 =) log 2 f
e -m< {16 s)+s

Vo [P ds
=i a4y 532

~5.8245648120909328 + 1.00000000000000000 7~ -

T 3
24.0000000000000000 jﬂ [klg[l} sin(t) + 2 log(2) sin{—m + 3 HJdt =
2

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log = "
-m< {16 5)4s

Vo [fove ——  ds

i sy 32

4
12.0000000000000000 log(2 1) log = for
—:rzl."-:lli si+s

Ja e T L

—i a4y g3/
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~ 1
18;‘{ [D.G?281584548358DDDDD S (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - log il -
2 sin[g}

1
[cns[;r} log(1) + : cos(2 ) lcg[E}J] +5=

5.0000000000000000 |-92.224564812090933 + 1.00000000000000000 x° —

" 3
24.0000000000000000 lTT[lng[l}sin[t} + 2 logi2) sin{-x + 3 t}]d’t -
2

6.9945560435092200 log(2 ) +

J1_I_Z
6.0045560435092200 log . i
“."; J':'mﬂ 471425 125 pyyy
—i oty r{g_j]
!}'I';Z !
12.0000000000000000 logi2 m) log '
.—J_‘.N_'_:r 41425 [1-25 gy i l.-"
- co+y F{E-S]

~5.8245648120909328 + 1.00000000000000000 7~ —

~ 3

24.0000000000000000 Jﬂn(lcg[l}sin[th  log)sin(-r +3 n]dr L
2

6.9945560435092200 log(2 ) +

}T2
6.0045560435002200 log ‘1 i ;
,,‘.l'; i ooty sl e b L L
—i ooy ﬂ:g—s]

12.0000000000000000 log(2 m)

ir”
]_Dg tor O

Esﬂl—.?s [is) 4

,‘.l'? J'Im+]r 41

—i o4y FI:;;L—S]
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~ 1
18;'3 [D.D?281584548368DDDDD e (0.5828796702924350000 + log(2Z )

0.5828796702924350000 - log T -
2 sin[’l}

1
[cas[n} log(1)+ : cos(2m) 10g[2}]] +5 =

5.0000000000000000 |-92.224564812090933 + 1.00000000000000000 #° +

24.0000000000000000 logil) - 24.0000000000000000 x logi1)
"1
J singrtydt + 12.0000000000000000 log(2) -
o

*1
24.0000000000000000  log(2) J sin{2 wtydt — 6.9945560435002200
i
dim
logi2 m + 6.9945560435002200 log ~ -
—< (16 s)+s

Vr fiotr D00

=i ga+y 532

dim J

12.0000000000000000 log(2 m) log .
=< (16 5)+s !

Va ot e  ds

i sy 5312
~5.8245648120909328 + 1.00000000000000000 7~ +

24.0000000000000000 log(1) -

e §
24.DDDDDDDDDDDDDDDD;rlog[l}j sin(rt)dt +
i
12.0000000000000000 log(2) -
~T:
24.DDDDDDDDDDDDDDDD;rlagtzyf sin2 wtydt -
<o

6.9945560435092200 logi2 m) +

4
6.9945560435092200 log = ;
—m= {16 s)4s

Vo [fere ——  gs

—i pa+y 53,-'2

4ir

12.0000000000000000 logi2 ) log for y = 0

—n? ."I': 16 5)+5

Vi fio LT

=i gty g2
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Multiple-argument formulas:

|
18;'3 0.0728158454836800000 — 2ty (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - log| ——— ||-
25111[5]

1
[cus[;r} logil)+ 2 cos(2 m) lug[E}J] +5=

!
0.5000000000000000000 (0.5828796702924350000 + log(2) + logim)

| [}H

1
log(1} [— 1+2 sinz[ 5]] h log(2){-1 + 2 sin’ [fﬂ}]

2
5+18/ [G.D?281584548358DDDDD S

1
[— 0.5828796702924350000 + lng[i J +log

~ 1
18}1,'“} 0.0728158454836800000 — TR (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log i - |-
2 sin[ij
1
[cus[m log(1) + 5 cos(Z ) lng[E}J +5 =

2
S5+ 18;"" [CI.D?281584548358DDDDD -7 +log(1) -

1
2 cosz[ %] log(1) - 3 (-1+2 CDSZ[}T}} log(2) -
0.5000000000000000000 (0.5828796702924350000 + logi2) + log(x)

=

1
[— 0.5828796702924350000 + IDE(E ] +log]
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~ 1
18; [D.D?2815845483680DDDD = (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - log T -
2 sin{i}

1
[cos[fr} logily+ 2 cos(2 ) lug[E}J] +5 =

T

5+ 18faf 0.0728158454836800000 — ;2—4 + cas[ s ] [3 _4 casz[% ]] log(1) +

1 2 af2m
— ccs(— ] (3 -4 cos (— ]] log(2) -
2 3 3

0.5000000000000000000 (0.5828796702924350000 + log(2) + logim)

)

1
[—D.SSES?QE?D292435GDDG - lug[i ] +log

Now, we have that:

= ) f?l{ﬂ) evla)
fv{“ H]} = |:ﬂ. (1 — T) In [1 - b;"u)} =
{r{x—i—iﬁ}l{w—e— 1) (x+47)(w + 1)etde

¢ 3CBT — x(w — 3)]
Lalp _ r [et4r=7 + C3(x +2m)(w + 1)]
203¢
203C3 (2 s
1 . £ B 53
- (e*"’w—“ TOGcrem@ D)) |2

sy | b(a) ev{a)
Iy (WH?2) = [g. (1 = T) 111(1 - b;’a)] i

2 = 1)(x + dm)e T
(3nx +8rn + x)[(n + 3)x + 8] %
_2-:’_',"%’111"(}; - Zﬂ'}[(n 4+ 3y + gﬂ—} .

(e“m[(n +3)x + 8] + Cin(x + 2??])

l 2C3C3r* {nx +m(3n — 1)}
0g —
= | etBLrA [(n + 3)x + 87 + Cyn(x + 27)

202 {ny + w(3n—1)}] 1" o
[ {(n+3)x + 8x}1 ] ] d (54)

o

J B 80 . - 3 T
where T = S T It is interesting to note that when
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For
A=123,y=-2,0=-2,r=1.94973e+13,c3=7.74 or-10, B=-0.44, n=-0.4
Q=-6.11150... A=-2.45285...

We have also:

8¢
(3w — 1)+ 8w
n = C';_;j{'x + 2w+ 1) : p=—3yw+x — 8mw
g = 3[Bw — x(w — 3)].

(=x+mwt+3); o=

2+Pi(-2+3)

Input:

-2+

Decimal approximation:
1.141592653589793238462643383279502884197169399375105820974...

Property:
-2 +xis atranscendental number

£=1.141592653589..

-3(-2)(-2)+(-2)-(-2*8Pi)

Input:
~3x%(-2)%(-2)-2--2x8x

Result:
167 - 14
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Decimal approximation:
36.26548245743669181540229413247204614715471039000169313559...

p =36.265482457....

3(((BPi-(-2)(-2-3)))))

Input:
3 Br--2(-2-3)

Result:
3 Br-10)

Decimal approximation:
45.39822368615503772310344119870806922073206558500253970339...

q =45.398223686...

Property:

3(-10+8m is a transcendental number

((8*1.141592653589))/(((-2(3*(-2)-1)+(8Pi*(-2)))))

Input interpretation:
8 1.141592653589

-2320-2)-11+8r=(-2)

Result:
-0.2518301318459. ..

c =-0.2518301318459...

Alternative representations:
8  1.1415926535890000 9.1327412287120000

_23-)-D+Bxi-2) 14 - 2880 °

8 1.1415926535800000  0.1327412287120000
~2(3(-2)-1+8x(-2)  14+16ilog-1)

8 1.1415926535890000 9.1327412287120000
“2(3(-2)-1)+8rx(-2)  14-16cos H-1)
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Series representations:
8 - 1.1415926535890000

“2(3(-2)-1+8n(-2)
0.1426990816986250

-0.2187500000000000 + 1.000000000000000 Z:;:u %

8 1.1415926535890000

=23 (-2)-11+8m(-2)
0.2853981633972500

-1.437500000000000 + 1.000000000000000 Z:J_l 2*

i2k)
)

8 1.1415926535890000
_233(-)-D+Bx(-2)

- D.S?D?QEBEETQJ‘EDDD;"{ [—D.E?SDDDDDDDDDDDD +1.000000000000000 x +

2 sinik x)
2.000000000000000 % forixeRandx =0
k=1

For A=1.23,y=-2,0=-2,r=1.94973e+13,c;=7.74 or -10, B=-0.44, n=-0.4
C=1.141592653589.. p=36.265482457.... q=45.398223686...a=2, b=3,

b(a)=35, v(a)=8

. : b{{!]l .f?“m]
Iy (WH1) = [a (1 = T) In (1 —bfu)] _

[T'{-"{ +2n)lw+1) (x +*—1ﬁ}[w+1}ﬁ4ﬂg

C ~ C3(Br —x(w—3)]
a7 + G (x4 2m)(w + 1)]
203

2C3CR(r “
- 3 53

o
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((2(1-(5/2) In((e*8)/(1-1.5)))) — (((1.94973e+13(-2+2Pi)(-1)/(1.141592653589))) —

((((-2+4Pi)(-2+1)*exp(4*1.23*1.141592653589))) /
(((7.7472%1.141592653589%(((8Pi-(-2)((-2-3)))))

Input interpretation:

5 . 1.94973 « 102 (-2 + 2 M) x(-1)
[2[1__]]103[ e ]_ Q49 (-2 +2mx( B

2 1-1.5 1.141592653589
i-2+4m(-2 + 1)expi4 - 1.23 « 1.141592653589)

7.74% .+ 1.141592653589 (8 x — -2 (-2 - 3))

Result:
7.31527... x 102 -
0.42478. i

Polar coordinates:
r =7.31527x10" (radius);, 8=-7.38182x1071%° (a

7.31527*10"

(1.94973e+13)(1.25183)-

logix is the natural logarithm

1.94973e+13(((exp(4*1.23*1.141592653589)*((1.94973e+13)7(-0.25183))+7.74"2(-

2+2Pi)(-1)))) * 1/(2%7.7472%1.141592653589)

Input interpretation:
(1.94973 . 10%%)1 22183 _
5 (expi4 - 1.23 - 1.141592653589)

1.94973 - 10!
(1.04973 » 1013)-23183

1
2. 7.74% . 1.141592653580

Result:
4.33666... % 106

4.33666...%10'°

89
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In(((((((2*(-10)°2*(7.74Y*2*1.141592653589%(1.94973e+13)"2))) /
(((exp(4*1.23%1.141592653589)*((1.94973¢+13)(-0.25183)))+7.742(-2+2Pi)(-

D)

Input interpretation:

2 (-10)* » 7.74% » 1.141592653589 (1.94973 - 1013)

o o
ol L2 IS99, 7,742 (13 121y (1)

log

logixy is the natural logarithm

Result:

65.17912... +
3.141593... i

Polar coordinates:
r = 65.2548 (radius), 6 = 2.75948° (an;
65.2548

In conclusion:

[(((1.94973e+13(-2+2Pi)(-1)/(1.14159265)))) — (((-2+4Pi)(-
2+1)*exp(4*1.23%1.14159265))) 1/ ((7.74°2*1.14159265*(((8Pi-(-2)((-2-3))))))) *
(((4.33666e+16 * 65.2548)))]

Input interpretation:
1.94973 - 10" (-2 +2m «(-1)

1.14159265

—((-2 +4m)(-2 + 1)exp(4 x 1.23 « 1.14159265))

| (4.33666 - 10'® 55.2543}]
7.74° « 1.14159265 (8 r — -2 (-2 - 3))

Result:

7.04425 . « 10'®

7.94425..%10'®
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((2(1-(5/2)) In((e*8)/(1-1.5)))) — 7.94425 x 10"18

Input interpretation:
8

5 e 18
2 [1 = } log _7.94425 10
351158

logix is the natural logarithm

Result:

- 7.94425 % 10'% -
0.42478. . i

Polar coordinates:
r = 7.94425x10'® radius), @=-180°
7.94425%10"®

Or:

((2(1-(5/2)) In((e8)/(1-1.5)))) — [((1.94973e+13(-2+2Pi)(-1)/(1.14159265))) — (((-
2+4Pi)(-2+ 1) exp(4*1.23*%1.14159265))) 1/ (((7.74°2*1.14159265*(((8Pi-(-2)((-2-
INN))) * 4.33666e+16 * 65.2548]

Input interpretation:

3 (12 Yiogf
[ _2}05[1-1.5]_

1.94973 < 10%% (-2 + 2mx{-1)
1.14159265

—((-2+4m (-2 + Lyexp4~1.23 » 1.14159265))

1
[ 4.33666  10'° 55.2543]]
7.74% . 1.14159265 (B x—-2(-2 - 3)

logixi is the natural logarithm

Result:

~7.94425. % 1018 -
0.42478.._ i

Alternate form:
_7.94425 % 10'®

-7.94425%10"8
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From which:

(-(-7.94425%10718))"1/64

Input interpretation:

|
6;:;' —(-7.94425 - 10'%)

Result:

1.973846275977010227120406460768144245828246545838693070676...
1.973846275977...

From the Ramanujan expression

2
0.072815845483680 - o2 -

’ ;
= (0.582879670292435 + log(2 ) | 0.582879670292435 — log| ——— ||-
2 Zsin = ;rJ'l

cos(2 m}

[lcg[l} logi2)
COS(m) +

we obtain also:

[T-((((1/2*1/((((0.072815845483680 — (P1"2)/24 + 1/2 (0.582879670292435+
In(2P1)) (0.582879670292435 — In(P1/(2sin(1/2*P1)))) — ((In(1)/1 cos(P1) + In(2)/2
cos(2P)))))M)))))))]+H(21+2)*1/10"3
Input interpretation:

1 g = 1
[1 =gkl [D.D?ZE 15845483680 - vty (0.582879670292435 + log(2 m)
2 5111[51 ;r} ]_

logi1) log(2)
[gl COos(m) + i CDS[E?T]'J]

[0.5323?95?0292435 - lng[

1
+(21 + 2y —
107

logix is the natural logarithm
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Result:
1.97343978278841. ..

1.97343978278841...

Alternative representations:

~ 1
[1-1f 2[&D?281584548358DDDDD——EZ-+E[D5828?96?02924ESDDDD+lamznﬂ

0.5828796702924350000 - log T -
2 sin[i}

21+2 23

1
logil) cosir) + = log(2) cos(2 :r}] - =1+ —
[ 2 10? 107

1
lf,-"'l [2 [0.0?2815345433530DDDG Hiy (0.5828796702924350000 +log(2 =)

[D.5828?96?0292435EJDDD = lag[ D—
2 cosi0y

=2inm 2im
)

1 o e ;rz
= IDg[l}[f_”r +e |- a 1Dg[2}[f e i]]

= 1
[1-1f 2 Dﬂ?281584548358DUUGG——5£-+E[05828?96?02924SSDDDD+lamznﬂ

0.5828796702924350000 - log i &
2sin 5}

21+2
+ =
10°

1
[lag[l} cosim) + 5 log(2) cos(2 :ﬂl]

23
1+ E - 1III,-"|I [2 [D.D?EE 158454836800000 - cosh(-i m) log,(1) -
1 1
: cosh(-2im log,.(2) + p (0.5828796702924350000 + log,(2 7}
T n
0.5828796702924350000 - log, - —
2 sin[i} 24
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~ 1
[1-1f 2 &D?281584548358GGGGG——§Z-k5[DEBEB?QE?D292435DDDD+10m2nﬂ

0.5828796702924350000 - log T -
2 sin[ﬂ}

2
21 +2
T —
10°
23 ; :
1*'155_'15 2 &ﬂ?281584548368DDDDD—coshu:ﬂlagwulagﬁﬂj—-5 cosh(2 i)

1
[lc:g[l} cos(m) + e logi2) cos(2 }T}J

1
logia) log,(2) + > (0.5828796702924350000 + logia) log,(2 m)

-3
0.5828796702924350000 - log(a) log, | ———— ||- —
2 sin[ﬂ} 24
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Integral representations:

/
[1‘1f

~ 1
2 [D.D?281584548358GGGGG T (0.5828796702924350000 + log(2 m))

]_

21 +2
10

[D.5828?95?0292435DDDD - lng[

2 sin[;—}

1
[lc:g[l} cos(m)+ 5 logi2) cosi2 n}}]]] +

[I.DEBDDDDGGGDGGDDD [5.9[)554[)4555() 14426 i r + 1.0000000000000000 i =° +

i 1 2
WA s e [lE.GDDDGDDGDDODD

—i sa+y 5

1.0000000000000000

27249 106(1) 4 6.0000000000000 lngtz}]ﬁ da
6.9945560435092200 i 7 log(2 m) + 6.9945560435092200

i 10g ; +
jjlccs["?r]d’t

1
12.000000000000000  x log(2 m log) ————— |||/
'lcus["?r}dt /

[—5.8245548 120909328 i r + 1.00000000000000000 i 1~ +

1.00000000000000000

i 1 2 )
j“’””—e‘” e [12.&00&&00(}000005“ W42 1ag(1) +
=i a4y \."?

6.0000000000000 lag[E}] o dge
6.9945560435092200 i 1 log(2 1) + 6.9945560435092200

irlog — -
[j;lcus[”?r}dt]

12.0000000000000000 i log(2 ) lag[ -

)

fol
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~ 1
[1—-1;[2[&D?281584548358GGGGG——EE-k5[DEEZS?Q&?D292435DDDD+10m2nﬂ

]_

21 +2
0%

[0.5828?95?0292435[3000 - 1Dg[

2 sin[;—}

1
[lag[l} COs(T) + 5 log(2) cos(2 n}}]]] +

1.02300000000000000 |5.9056404665014426 + 1.00000000000000000 »° -

m

3
24.0000000000000000 [lng[l} sinit) + 5 log(2)ysini{—m + 3 H]Jt -

T

W3 =

6.9945560435092200 log(2 ) +

4irm

6.9945560435092200 log -

_n? ."I': 16 s)+s

v fiet SO0

—i ga+y g2

4
12.0000000000000000 log(2 ) log - f
2 =< {16 s)4s

Vo [120 e s
=i ca4y 32

~5.8245648120909328 + 1.00000000000000000 7~ -

(e 3
24.0000000000000000 jﬂ (103[1} sin(t) + 2 log(2) sin(-r + 3 H]dt -
2

6.9945560435092200 log(2 ) +

4
6.9945560435092200 log = ¢
== /{16 s)4s

Vo [fovre —  ds

i ca+y 32

4irm

12.0000000000000000 log(2 m) log fol 0
. —:rzl."-:ll55]+s
P b il i o

—i a4y 532
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~ 1
[1 = 1f,-’ [2 [D.D?281584548358GGGGG T (0.5828796702924350000 + log(2 m))

21 +2
10

[0.5828?95?0292435[3000 - 1Dg[

2 sin[;—}

1
[lng[l} Cos(m)+ 5 log(2) cos(2 n}}]]] +

1.02300000000000000 |5.9056404665014426 + 1.00000000000000000 »° -

" 3
24.0000000000000000 \LT [lng[l} sinit) + 5 logi2)sin{-x + 3 t]-]d’t -
2

6.9945560435092200 logi2 ) +

H_Z
6.9945560435092200 log - F
“."; J':'m+;r 471425 125y
—i oty nlrg_j]
I II"'2 !
12.0000000000000000 logi2 m log /
- J"J'Nﬂ a-1425 125 oy b l.-"
=i ca+y F{g—s]

~5.8245648120909328 + 1.00000000000000000 x* -

~ 3

24.0000000000000000 jﬂn(logil}sin[th - log(2)sin(-r +3 t}]dt .
2

6.9945560435092200 log(2 ) +

}T2
6.0045560435002200 log ‘1 — .
,,‘.l'; i oty sl e b 2
—i sa+y rl:i—s]

12.0000000000000000 log(2 m)

ir
]_Clg tor 0O

Esﬂl—.?s [is) 4

,".l'? J'J' aa+y 41

—i ca+y n:L;L_S]
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~ 1
[1 = 1}f 2 (0.0728158454836800000 — ST (0.5828796702924350000 + log(2 m))

]_

21 +2
10

[0.5828?95?0292435[3000 - log[

2 sin[g—}

1
[lag[l} cos(m) + 5 logi2) cosi2 n}}]]] +

1.02300000000000000 |5.9056404665014426 + 1.00000000000000000 1~ +

24.0000000000000000 logil) -

"1
24.DDDDDDDDDDGCICICIGGfrng[l]'J sinr t) dt +
o

12.0000000000000000 log(2) — 24.0000000000000000 x logi2)
"1
j Sin(2x t)dt - 6.9945560435092200 log(2 ) +
i

dir

6.9945560435092200 log -

—nzl.l'-:lﬁ s

Vo [fefre ——  ds

—i pa+y g2

4im /
12.0000000000000000 log2 =) log /

—.rrEI."-:llﬁ 545 !

Yol L i bwin i 7

=i ea4y s
~5.8245648120909328 + 1.00000000000000000 * +

24.0000000000000000 log(1) -
"1
24.DDDDDDDDDDDDDDDDNlag[l}I sin(mt)dt +
Jo

12.0000000000000000 log(2) -
‘1
24.DDDDDDDDDDDDDDDDNlag[E}I sin(2xtydt -
Jo

6.9945560435092200 log(2 ) +

4
6.9945560435002200 log = g
—m= {16 s)4s

Vi [fefre —  ds

=i pa+y 32

4 .
12.0000000000000000 log(2 1 log - for y > |
i —m= {16 545
Vi [ietre” T g

—i a4y 532
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Multiple-argument formulas:

~ 1
[1—-lf[ﬂ[&D?281584548358GGGGD——EZ-r5[DEBEB?QE?D292435DDDD+lamznﬂ

0.5828796702924350000 - log T -
2 5111[5}

1 21+2
[lag[l}cus[;rH 2 log(2) cosi2 ;r}} - -

10°

1023 e
IEEE-1f[2[&D?28153454835800DD0-5;-D50DDDDDDDDDDDDDDDDD

(0.5828796702924350000 + logi2) + log(x)

1
—I15828?96?0292435DDDD+105[—J+10g = 1
2 sin[g}

1
log(1) [— 1+2 sinz[ g]] e log(2)(-1+2 sinz[fr}}]]

~ 1
[1 i 1f 2|0.0728158454836800000 — T (0.5828796702924350000 + log(2 )

0.5828796702924350000 - log T &
2 5111[5}

91 4.3
10

1
[lng[l} Ccos() + 5 log(2) cos(2 rr}}m +

1023

ﬂ_Z
—== _1/|2|0.0728158454836800000 - — = log(1) -
1000 24

1
2 cusz[;—r] log(1) - p (-1+2 CDSZ[}T}} log(2) -
0.5000000000000000000 (0.5828796702924350000 + logi2) + log(rh

)

1
[—D.EEEE?QE?G2924SEDDDG - lcg[é ] +log
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~ 1
[1 = 1f,-’ [2 [G.D?281584548358DDDDD T (0.5828796702924350000 + log(2 =)

0.5828796702924350000 - lcg[

1
[log[l}cc:s[;rh 5 log(2) cos(2 ;r}]]]]+ e

1023

ln' }Tz FiB
~1/|2|0.0728158454836800000 - — + cos[—] [3
1000 / 24 3

. 25 3-4 2x log(2
o 2o o o

zs;[ibﬂ'

21+2

-4 cos [ ]] log(l) +

0.5000000000000000000 (0.5828796702924350000 + log(2) + log(rh

1
[—0.5828?95?0292435000[) + lug[i ] +log

Now, we have that:

oy — |- bla) e’la)
Iy (WH?2) = [u. (1 = T)h(m)} _

2n — 1)(x + 47)e*B%

=5

[{ (3nx +8mn+ x)[(n+3)x + 8?:]—3
—26’%?1?‘(:\; + 2m)[(n+ 3)x + Bw] +

( ARG (n-l—.}h—ﬂ"r. T+ Cin(x

203C3r* {nx + 7(3n — 1)

lo[

1BQpA[(n 4 3)y + 87]A + Cin(

203 {nx + 7(3n — 1)} i
{(n+ 3)x +8r}-1!

o

811

where T = sy ren

For A=123,y=-2,0=-2,r=1.94973e+13,¢c; =

Q=-6.11150... A =-2.45285... 1=-2.45285
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((8*(-6.11150))) / (((-0.4+3)*(-2)+8Pi))

Input interpretation:
8:x(-6.11150)

-04+3)-(-2)+8x

Result:
-2.45285. ..

-2.45285...

Alternative representations:

8(-6.1115) 48.892
(-04+3)(-2)+8x  -5.2+1440°

8(-6.1115) 48.892
(-04+3)(-2)+8x  -5.2-8ilog(-1)

8(-6.1115) 48.892
(-0.4+3(-2)+8x -524+8cos3(-1)

Series representations:
8(-6.1115) 1.52788

(-0.4+3)(-2)+8x oo -1
-0.1625 + W e
8(-6.1115) 3.05575

(-0.4+(-2)+8rx ok

~1.325 + ZL {z—k]
k

8(-6.1115) 6.1115

(-0.4+3)(-2)+8x

sk x|

k

_0.65+x+2 Z:1

Integral representations:

8(-6.1115) 3.05575
(-04+3)(-2)+8x1  _0.325+ [~ L at
1+
8 (-6.1115) 1.52788

(-0.4+3)(-2)+8x

~0.1625+ [1V1-t2 at
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B(-6.1115) 3.05575

(-0.4+3)(-2)+8r —D.325+medi‘
t

From

r Fi'l:lf,i'.jl. (_:Ul.ﬂ:l
AWH?2)= la ) B
Iy (WH2) [H (1 - ) In (_1 — b;’u)}
2n — 1)(x + 47)e*B%
f%Y+&W+1mn+Mx+&¢€

—2C'3rr? (x +27)[(n+ 3)x + 8w] +

( ARG (n—i—.}}*{—*-rr. rT + C3n(x )
fog 2020372 {n‘{—.—’rq.}n—l
edBRpAT(n 4+ 3)y + 87]A + Cin(x + 27)

203 {nx +1 {3n—1j} i
{(n+3)x + 8w}!

) (54)

For A=123,y=-2,0=-2,r=1.94973e+13,c;=7.74 or -10, B=-0.44, n=-0.4
Q=-6.11150... A=-2.45285... 1=-2.45285
C=1.141592653589.. p=36.265482457.... q=45.398223686...a=2, b=3,

b(a)=35, v(a)=8 ocorX=-0.2518301318459

o(1- 1) (5)

((2(1-(5/2) In((e"8)/(1-1.5))))
Input:

2[1 5}1 e
--—|lo
2 41-15]

log(x) is the natural logarithm
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Result:

-26.0794... -
042478 .. i

Polar coordinates:
r = 27.7302 (radius), &=-160.131° (angl
27.7302

2(n — 1)(x + 4m)e? BT
(3ny + 8mn + x)[(n + 3)y + 8]~

—2C3nr(x + 2m)[(n+ 3)x + 87] +

2(-0.4-1)(-2+4Pi)*exp(4*-0.44*-6.11150)*(1.94973e+13)(-0.25183)* 1/(((3(-0.4*-
2)1+8Pi*-0.4-2)) ¥ 1/((((-0.4+3)*(-2)+8Pi))) -(-0.25183) — 2%7.74/2%(-
0.4)%(1.94973e+13)*(-2-+2Pi)*((-0.4+3)*(-2)+8Pi)

Input interpretation:

1
2(-04-1) [[—2+4mexp[4 (-0.44)(-6.11150))

3(-04=(-29+8a=(-0.4y-2

1

(—0.4 + 3) = (-2) + 8§ py 023183
2:7.74% 4 (-0.4):1.94973 - 10" (-2+2m) ((-0.4 +3) < (-2) + 8 )

J.-"If (1.94973 - 10 13]0.25133 _

Result:
7.97775... % 10'%

7.97775%10'°

(f"Hﬂi{n 4 3)x + 87" 4+ Cin(x + Eﬂj)

exp(((((4%-0.44%-6.11150)))))*((((((-0.4+3)*(-2)+8Pi))(-2.45285)))) *
(1.94973e+13)7(-2.45285)+7.74"2%(-0.4)*(-2+2Pi)

Input interpretation:
exp(4 - (-0.44) - (-6.11150)

+ 7.7 x(-0MH(-2+2m)
((-0.4 + 3)(-2) + 8 ;> #7287 (1.94973 . 10132428

103



Result:

~102.638...
-102.638...
2C2C3r% {nx +7(3n — 1)}
log | g7 ke e T
e*BHri[(n 4+ 3)x + 87 + Cyn(x + 2m)

Ff‘f&{nx +m(3n - 1}}] ] (54)

{(n+3)y + 8m}-1

T

In(((((2*100%7.7472%(1.94973e+13)"2((-0.4*-2+Pi(3*(-0.4)-1)))) / (((((((exp(4*-
0.44%-6.11150)*(1.94973e+13)(-2.45285))))*(((((-0.4+3)*(-2)+8Pi))))) (-
2.45285)+7.7472%(-0.4)*(-242Pi)))))))

Input interpretation:

2100« 7.74% (1.94973 - 10V (0.4 4 (-2) + m (3 (-0.4) - 1))

log
1 +7.74% 4 (-0.4) (-2 + 2 m)
exp(d (=044 1(=6.1115010
(1.904073 1013245285

245285

{-0.443) -:—2]+8Ir]‘
logixy is the natural logarithm

Result:

-77.9847... +
3.14159... ¢

Polar coordinates:
r=78.048 (radius), 8= 177.693° (angl:
78.048

(((2*7.74°2(((-0.4*-2+P1(3*(-0.4)-1)))/(((-0.4+3)*(-2)+8P1)))*(-1))) -1

Input:
1
2.7.742

=04 ={=2y4m (3{-0.4)-1})
(-0443)p-248

Result:
-0.002558090

-0.00255899...
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. hia) ev\a)
I (WH2) = [u (1 ST, ) 111(—1 bx’u)} =

2(n — 1) (x + 4m)e B>
(3nx + 8mn + x)[(n + 3)x + 8x] %

—Z’C:?P?I:\ + 2m)[(n+ 3)x + Bw] +

(J‘Hﬂ n—|—3}\—5-rr. r —|—("§n[1—|—2ﬂ)

W22 - ==
Iog[ 203C3r* {nx + m(3n — 1)} .}1_)]}

1BQpA[(n 4 3)y + 87 + Cin(x
FCE{H\ +7r{3-n—1j}} ]r
iy

{(n+3)y + 8w} (34)

27.7302 — (((7.97775*10716 + (-102.638) *78.048 * (-0.00255899))))

Input interpretation:
2?.?332-[?.9???5 106~ 102.638 - 78.048 [—D.DDESSBQQ}}

Result:
_7.977749999999999276907719990976 x 1018

Repeating decimal:
~7.977749999999999276907719990976 x 10'°

-7.97774999...%10"°

From which:

(-((((27.7302 = (((7.97775*10716 + (-102.638) *78.048 * (-0.00255899)))))))))"1/64

Input interpretation:

|
-6@'-[2?.?302-[?.9???5 10® — 102.638 - 78.048 [—D.DDEEESQQ}”

Result:
-1.8369269...

-1.83692609...
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From the previous Ramanujan expression

2
0.072815845483680 - o2 -

’ ;
= (0.582879670292435 + log(2 ) | 0.582879670292435 — log| ——— ||-
2 Zsin = ;rJ'l

Fugl} log(2)

COS(m) + cos(2 m}

we obtain:

([1-((((1/2*1/((((0.0728 15845483680 — (Pi*2)/24 + 1/2 (0.582879670292435+
In(2Pi)) (0.582879670292435 — In(Pi/(2sin(1/2*Pi)))) — ((In(1)/1 cos(Pi) + In(2)/2
cos2PO)N)] ~(76+76/2)%1/1073))

Input interpretation:

1 1
1- - 1f,.f [D.D?EE 15845483680 — i (0.582879670292435 + log(2 )

0.582879670292435 — log| —— || -
25111[— ?TJ||

log(1 logi2 76 1
[ Di[ } cos(m) + Dgz[ ! cos(2 F}J]]— (?5 + —] —]

log(x) is the natural logarithm

Result:
-1.83643978278841. ..

-1.83643978278841...
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Alternative representations:

~ 1
-[[1 B 1},.-’ [2 [D.D?281584548358DDDDD SRy (0.5828796702924350000 +

log(2 m)) |0.5828796702924350000 - log T -
25111[5}
76 .
(1 | o) cos G i
ogilycosim + - log(L) cos( fr}] - =-1+—7+
2 107 103

1
lf,-"'l [2 [D.D?281584548358DDDDD + 3 (0.5828796702924350000 + logi2 =)

[0.5828?96?02924350000 - lcg( A D =
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m L(} d ) S EBH m L.} d 5 5’5 H
1 196883 12.1904 | 12.5664 1 42987519 17.5764 | 17.7715
3| 2 21296876 | 16.8741 | 17.7715 6| 2 40448021875 | 24.4233 | 25.1327
3 1 242609326 | 2035201 21,7656 3 1 8463511703277 [29.7668 1 30,7812
2/3 139503 11.8458 | 11.8477 /3 7402775 15.8174 | 15.6730
4 |5/3| 69103488 |18.0524 | 18.7328 T |5/3| 33934039437 | 24.2477 | 24.7812
8/3 | 6928824200 | 22.6589 | 23.6954 8/3 [16953652012291 | 30.4615 | 31.3460
1/3 20619 9.9340 | 9.3664 1/3 278511 12.5372 | 11.8477
5 14/3| 86645620 |18.2773 | 18.7328 8 |4/3| 13996384631 |23.3621 | 23.6054
7/3 [ 24157197490 | 23.9078 | 24.7812 7/3 | 19400406113385 | 30.5963 | 31.3460

Table 1: Degeneracies, microscopic entropies and semiclassical entropies for the first few values of
m and L.
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Observations

Note that:
g2 = \/(1+V2).
Hence
643 = €™V _ 244 276 V2 _
64952 = 40066 V2 |
so that
(g + 452 = T _ 91 4 4372V 4= 64{(1 4 VD 4 (1 VD))
Hence
¢™22 _ 9508051.0082 . . . .
Thence:
64g52t = 4006 V2 4 ...
And
64(g2% + 952Y) = ™2 24 + 4372V ... = 64{(1 + V2)2 + (1 - v2)1?}

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/d, 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 asequence, 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 » increases.
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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 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, agolden 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
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