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From:

New Quantum Structure of the Spacelime - Norma G. SANCHEZ
arXiv:1910.13382v1 [physics.ggyh] 28 Oct 2019

With regard the Dark Energy and Cosmological constant, we have:

The classical Universe today U, is precisely a classical dilute
gravity vacuum dominated by voids and supervoids as
shown by observations: The observed value of p, or A
today is precisely the classical dual of its quantum precursor
values pq, Aq in the quantum very early precursor vacuum
Ug as determined by our dual Equations.

A=3H*=hp(H/hp)*=hp(lp/Ly)*
= (2.846 + 0.076) 1022 m,?

Ao =3Hy2=hp(hp/H)? = hp (Lyy/ Ip)?
= (0.3516 = 0.094) 10'22m,?

AgA= dp? , Ap=3hy.
The quantum dual value A, is precisely
the quantum value from particle physics:

Po=Pp (Ag/2p)= pp2/pp=10122 p,



Fundamental are the following results: 2.846 *#0and 0.3516 * 15?

A=3H?=2p(H/hp)*=2p(lp/ Ly)*
= (2.846 = 0.076) 1072 m,?

Ao =3Hg?=dp(hp/H)? =1y (Ly/ Ip)?
=(0.3516 + 0.094) 10'?2m,2

From:

Modular equations and approximations to” i Srinivasa RamanujanQuarterly
Journal of Mathematics, XLV, 1914, 35@B72

We have that:



TABLE I

g2 + i:%{v’f(1+\/§)+\f(g+5x/§)],

962

+ - [E EEED )

B = (V31 VE)(TVa+avID} N (7 +8\/E) +J (\/3—3;3_1)}

& — (334 V) (5+4\/ﬁ)3{\l(6+3\/§)+J(2+3ﬁ)}’

G2, = {%(ﬁJr VIT)(8 +3v7)}1 {\l (6 +4\/ﬁ) +J (2+4\/ﬁ) }

(23 +2)7 + 1
2v3-2)s -1’

3
Ga1 =

We obtain:

%{\/{1 +V2) +1/(9 +5V2)},

1/2*[sqrt(1+sqrt2)+sqrt(9+5sqrt2)]

Input

%['\1’1+ﬁ +'\{9+5VE]



Decimal approximation
2.7813238039205475596483625188461181855042766742963763507332949901

2.781323803920547 .

Alternate forms

['\/[l+ﬁ +'\/9+5v’5]

1
2

\/ [5+3\E+' 19+14\E]

1
2

J2(9-5v2) +2V9-+31 +VE[2'M'1+\'E +M]

vz
a2

Minimal polynomial

xs - llillx's + 19x4— 12x"‘ + 4

Expanded form

vi+v2

l -
2 2



Sqart(((1L+sqrtb5)/2)((3+sqrt13)/2))*((sqrt((1+sqrt65)/8)+sqrt((9+sqrt65)/8)))
Input

J e @) eevm) (G e va) « | oo ves))

Result

1
2\ 3

1 1 |1 1
5\/(1+¢E)(3+¢E]I£\/5(1+¢E]+ 0. v&)|

Decimal approximation
5.8364372603724419137911559828280153147254752692005302828075165079

5.8364372603724 .

Alternate forms

LaevE)es v (20 V&) « 20+ v&5))

1
4

\/é[“. ﬁ_][3+ \."E] ['\/1+VE +'\I9+Vﬁ]




‘vl Bf+—vl+Bf+£+r]\/[l+ﬁ][3+m]

8

Minimal polynomial

oax +12x%+ex 27t s12% —8x 1

Expanded forms

1
;['\[34+8v’§+5v13 +2V65 +'V{45+20v’§+ 12v13 +6V65 ]

2 vE) @ vim) (1o VE) + 1 04 vE) (3 vE) (04 V)

=

From:

V (V24 V3)(TV2 + TF%N(TJ}@)_'J(JS_ZJ)}:

Sqrt(sqrt2+sqrt3) (7sqrt2+3sqrt11)™(1/6) ((sqrt((7+sqrt33)/8)+sqrt((sg1y8)))

Input

Jﬁ+r\/?ﬁ+3r[\/ 74 VE3) \/[F_l]



Result
-Jﬁ+ﬁ-9/?ﬁ+3m[é T #é[?wﬁ;]

Decimal approximation
5.9316041484156843631215221854067364890013778319170782799968092734

5.9316041484156S8 .

Alternate forms

vz +v3 Y7vzeavin [\/2[@—1_] +\/2[?+@]]

14
5'\/5+2€E V1074 a2v22 \/3+\I33 +V 26+ 6v33

ootof x®—204x” —972x% — 1716 %" - ~(1/3)
2410x* = 1716 x% =972 x% =204 x + 1 near x = 208.697

Minimal polynomial

2 _o0ax® —o72x® o 1716 % — 2410 —1716x7 —972x® 204 41

Expanded forms

ls
E'V/?ﬁ+3v'll

1 V3 3vVir [33 7 7v3 3V 33
|- - + +.— +. + + +.] —
V2 2 2 2 V2 2 2 2

9




V7vz +3via \/[v’i+ﬁ)[v’ﬁ_u

2v2
-‘i/?ﬁ+gm\/[ﬁ+ﬁm+@;

2v2

+

From:

(3sqrt3+sqrt23)"0.25 (1/4*5+sqrt23)"(1/6) ((sqrt((6+3sqrt3)/4)+sqrt((2+3sqrt3)/4)))
Input

[3ﬁ+@j‘”5§/§[5+@j [\/i[msﬁh\/i[zwﬁj]

Result
6.2220252193329280445223139953386056692521793524912615960732461473

6.2220252193329¢.
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From:

: G-|—\/H E—U’fﬁ
{ —(VT +V11)(8 + 3V7)}7 {\(T)_J (T)}

((1/2(sqrt7+sqrt11)(8+3sqrt7))"0.25 ((sqrt((6+sqrtll)/4)+sqrt((2+sqrtll)/4)))

Input

[é[ﬁ+ v’f][m 3 ‘u"?_‘,l]ﬂ.zﬁ l\/:lt (6+ m] + \/i (2+ m]]

Result
7.0336566102533820668630429692660792210320262042164304387709010049

7.033656610253¢.

From:

(2v3 +2)3 +1
(2v3-2)7 -1’

(((2sqrt3+2)7(1/3)+1)) / (((2sqriB 2)*(1/3)i 1))

Input

V2va 42 +1
V2va -2 -1

11



Decimal approximation
20.377499977251773758491214090560486670678090121282523865667554079

20.37749997725 .

Alternate forms

Va2+2v3 1
Vavs -2 -1 --Jzﬁ_z_l

+32(1+4v3)

Y2(vV3 -1 -

¥ -18x° —45xt—68x —45x7 —18x+1 x = 20.3775

Minimal polynomial

o1’ —asxt 68 —45x* —18x+1

From the sum of the above results, we obtain:

(2.781323803920547 + 5.8364372603724 + 5.93160414844668220252193329
+ 7.033656610253 + 20.37749997725)

Input interpretation
2.781323803920547 + 5.8364372603724 + 5.93160414841568 +

6.2220252193329 + 7.033656610253 + 20.37749997725

Result
48.182547019544527

48.182547019544527
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From which:

(2.781323803920547 + 5.8364372603724 + 5.93160414841568 + 6.2220252193329
+ 7.033656610253 + 20.37749997725)N(1/(3+(sqrt&y)

where
v 20 — 5 = 0.38516480

Input interpretation

(2.781323803920547 + 5.8364372603724 + 5.93160414841568 +

6.2220252193329 + 7.023656610253 + 20.37749997725) © [

1
3+|:‘u"'2_9—5j]

Result
3.141497564718. ..

3.1414976864718¢.

Multiplying the various results, we obtain:

(2.781323 *5.836437 * 5.931604 * 6.222025 * 7.033656 * 20.377499)"(1/10) +((2
log(3))/3"4)

Input interpretation

2 log(3)
94

log(x) is the natural logarithm

10
v 2.781323 « 5.836437 - 5.931604 - 6.222025 ~ 7.033656 - 20.377499 +

Result
3.1415916511053978047750264704704836995957104773679250231156236466

3.14159%86511¢é.
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Alternative representations

10
Vv 2.78132 5.83644 5.9316  6.22203  7.03366  20.3775 +

2log_(3)
4

Va5868.7 +

10
Vv 2.78132  5.83644 5.9316  6.22203 - 7.03366  20.3775 +

2 logi(a) log (3)
Ves868.7 + 8 8a

34

10
V 2.78132  5.83644 5.9316  6.22203 - 7.03366 - 20.3775 +

4 coth (2
m\f 85868.7 + —H

34

Series representations

10
v 2.78132  5.83644 - 5.9316 - 6.22203 - 7.03366 - 20.3775 +

k

o0

L
3.11447 + 0.0246914 log(2) - 0.0246914 Z 2)

10
Vv 2.78132 5.83644 5.9316  6.22203 - 7.03366 - 20.3775 +

sl

B.k'jl.k'

2log(2)
34

log(3)
94

log(3)
4

log(3)
94

arg(B—xJJ zlng(xj 2 Z

4
3.11447 + — i}r{
81 2m

14



10 log(3)
V 2.78132  5.83644 - 5.9316 - 6.22203  7.03366 - 20.3775 + P
3

2 3= 1 21
rrgi ZDJJIDE[_]*“ Dgiznl+

3.11447 + —
81 2 Zo 81
o -k
2 arg(3 — zp) 2 S (=% (3 - z0)* 2g
81 2x 81 & k

Integral representations

10 EIDEI:B,'I
V’E.?BlSE 5.83644 - 5.9316 - 6.22203 - 7.03366 - 20.3775 + 7 =
3
-31
3.114—4?+D.DE45914J Edt
1
log(3)

10
V 2.78132  5.83644  5.9316  6.22203  7.03366  20.3775 + 7
3

ds

Mooty 27 T(=§)° T(1 + 5)
3.11447 + j

Blim J-; oty 1_Ifl— 5)

1/3*In(2.781323 * 5.836437 * 5.931604 * 6.222025 * 7.033656 * 20.377499)
(1/3(((((a((113+54505)/8)+4((D05+54505)

where

3/14
E\/E[1D5+5\|’595]+E\/E[113+5“’5D5]] +H_2]—l
2 ' 2 2 ) 6

1
3 2

0.6395842014676220030987838542575903154991090651644197533701212155

| st he 16M9848, hevalvealgoldenrgia ) =

val ue t hat
i nvar

1. 6180339 34hratotheRahmeanuj ands Oc=l ass
"Qos/ "Qo1/5 ® =1164.2696 i.e. 1.65578.i.e. 1.6395842014.., minus 1

15



Input interpretation

1
5[0@{2.?81323 5.836437  5.931604 - 6.222025 ~ 7.033656 ~ 20.377499) -

3

3
1 1
= | [\/8[113+545951 \/8[1D5+5~¢5D51] +d+0(2)]-1

logix) is the natural logarithm
L&) is the Riemann zeta function

¢ is the golden ratio

Result
3.1472742095601914382035073953983339724975463043107755529103047041

3.14727420956¢

Alternative representations

1
EIDEEE.TBISE 5.83644 < 5.9316 - 6.22203 - 7.03366 - 20.3775) -

3
! 14 [\/;[11%5#50 ) + \/8[105+5«~£505]] +p+0(2)|-1=

3
log(85 868.7)
+—+

3
é —p— 14 [\/;[105+5~J50 ) + \/8[113+5~J50 j] {21

1
Eng(Z.?BlSE 5.83644  5.9316  6.22203 = 7.03366 - 20.3775) -

3

3
! 14 [\/é[nmsv’ﬁ_‘u\/ [1D5+5W}] +d+2)-1]=

log(85 868.7)
+——————+

{2, 7)

3

b =

3
% 14 [\/;[mmsﬁ!so ) + \/8[113+5~J50 j]

16



1
Elﬂg(E.?BlSE 5.83644  5.9316 - 6.22203 - 7.03366 - 20.3775) -

3
E IJ[\/;[IIS-#SW] +\/ [105+5v’ﬁ]] +o+L2|-1|=

3
log, (85 868.7)

14—+
3

3
% _¢_!J[‘/é[105+5m}+\/ [113+5W1] (21

L8, @) is the generalized Riemann zeta function

Series representations

1
— log{2.78132 - 5.83644 59216 - 6.22203 - 7.03366 - 20.3775) -

3
L J[\/;[HMSW] \/8[105+5W]] ror@|-1]=

3

&1 4 (=0.0000116458)% k
3-¢+10g(85867.7)+3 ) — _

k=1 3k
© 4 arg[—x+é[113+5v"ﬁ]}“
— lj - im
[I;ICT x [ ] [exp[ [ 2
[113 5@]" .

| =

— X+
8 8

2m

arg(—x + E (21 + v"ﬁﬂ“

exp[i':r
[—x + Z (21 + V’ﬁ}]k]

3
\'T] o~ l:lfl-‘-'l,'l] forixeR and x = O

17



1
Elﬂg(E.?BlSE 5.83644  5.9316 - 6.22203 - 7.03366 - 20.3775) -

3
- J[\/;[HHSW} \/8[105+5W}] +o+l@|-1]=

1 k f—ll.E&]ﬁk

£ 1 o -
3—¢—exp[—zl{}g[l——2]]+Iog(8586?.?]| ZE ) p -

k=1
1

N 1 1 1 | ﬂrg( x+@]

|2 FRl|) el =
(113-8x+ 5505 ) + (- 1)f

arg(—x + E (21 +y’ﬁ))“

2m

L | =
°=|
)

E}cp[r’ m

[—x+ 3[21+\"ﬁ]r]] ]"

18



1
— log{2.78132 - 5.83644 593216  6.22203 - 7.03366 - 20.3775) -

3
L J[\/;[HHSW] \/8[105+5W]] +o+ 2 |-1]=

3

1 k f—ll.Eﬁﬂﬁk

— P(2k = (-
3—.;#—&1{[:-2( J]+lﬂg(8585?’.?j—zi ) p _
k=1 k=1

3 k(1 1 | arg( 113 — x 4 2¥505 )
Vx [ZkT [_E]k[[_g] E}Ep[”rl 8 - ]
(113 - 8x+5v505 ) + (- 1)
V) |

2m

L | =

E}cp[r’ m

3
[—x+ 3[21 +V’ﬁ‘j]k]] ~

(1/14)] for (x e R and x < 0)

Integral representations

1
— log(2.78132 - 5.83644  5.9316 - 6.22203 - 7.03366 - 20.3775) -

3
: J[\/;[113+5~¢50 ]+\/ [105+5~4505]] +o+{(2)-1|=

3
¢ 1 jllogz 1-0 . 10g(85868.7)
3 6 0! ¢

3
; J[\/B[zuu’ﬁ] +\/ [113+5u’ﬁ]]

19



1
Eng(Z.?BlBE 5.83644 5.9316  6.22203 = 7.03366 - 20.3775) -

3
1 1
- J[\/B(113+5¢50 \/8(105+5¢505 ] +o+{(2)[-1|=

3

1- -+ —
3

) j-sﬁasa.? 1 14311.3log*(1.00001 — 0.0000116458 t) s
at -
1 3t (-1+t)20!

3
;J[\/é(mhsm \/8[113+5W]

1
Eng(Z.?BlBE 5.83644 5.9316  6.22203 = 7.03366 - 20.3775) -

3
1 1
3 I_J \/g[113+5v595)+ — (105 + 5V 505 | ] +o+L2)-1|=
1 *85868.7 1 5 (1
~18 0!+ 640! -6 mj —dt+m f Eg(x)dx +
18 - 0! 1 t 0

6 DII_J[\/B[EHW \/8(113+5W]

Enix) is the Euler polynomial

1/(5+0.96254)*(-2.781323 5.836437 + 5.931604 + 6.222025 +7.033656
20.377499))

Input interpretation

1

5+ 0.96254
(~(—~2.781323 - 5.836437 + 5.931604 + 6.222025 + 7.033656 - 20.377499))

20



Result
1.6449321933270049341388066159723876066240226480660026383722373350

w 2
1.6449324098 (3;2=71é6449348 (trace of the instanton shape)

From which:

((1/(5+0.96254)*((-2.781323 5.836437 + 5.931604 + 6.222025 +7.033656
20.377499)))) 1518+1/3

Input interpretation

1
(— (—=(—2.781323 - 5.836437 + 5.931604 +
5+ 0.96254

15 1
65.222025 + 7.033656 - 20.3??49‘%] - 18 + 5

Result
1729.0401108083420773024229931784549134139279488721618046986907043

1729.0401108¢e.

This result is very near to the mass of candidate gluéalf10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdimeariant of an elliptic
curve (1728 = 8* 3° The number 1728 is one less than the HaR&ymanujan
numberl729 (taxicab number)

(1/27(((1/(5+0.96254)%(-2.781323 5.836437 + 5.931604 + 6.222025 +7.033656
20.377499))))*15.8-1/5qrt2))*2

Input interpretation

1 1
— (— (—=(—2.781323 - 5.836437 + 5.931604 + 6.222025 +
27 |\5+ 0.96254

15 1 112
7.033656 - 2D.3??499JJ] - 18 - —]]
V2

21


https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)

Result
4096.00. ..

4096 .3 0%4

We obtain also:

1/2(11468+14258.010812-1729216)/(299792458(1/2.781323 * 1/5.836437 *
1/5.931604 * 1/6.222025 * 1/7.033656 * 1/20.377499))

where 299792458 = ¢ speedlight andall the numbers highlighted in red can be to
obtain easily fronthe following Ramanujan taxicab numbers

/35’3

F1161°+ 11468° = /256>

2y

Ll = Iy

77 410" = 14/
Vel G
4_9/;7‘?; /0/03—/ £

Input interpretation

11468 + 14258 - 1010 - 812 - 1729 - 216

B |

299?92455[

Result

1 1 1 1 1 1

2781323  5.836437 5931604 6.222025  7V.033656 20377499

3.1448287061761627715869738323018119894409044806590831581226769887

3.14482870617¢é a

o
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We have that:

oo = {(EJH/EH\/EJH/E)}&{J(SZ‘/E)JFJ (\/54_1)}1

1 1. o > :
gos + ﬁ:;{v(r+ﬁj+v(7+5ﬁ)},
gos  + QT:—{\/E+V{14+4\/_J}

i = (TRt {|(222T) () |

From:

(2 +»/'J{v’€+v"}fN(3+4ﬁ) +-J (V@Jl)},

((2+sqrt5)(sqrt5+sqrt6))(1/6§1/4*(3+sqrt6))0.5+(1/4*(sqrté 1))"0.5]

Input

V)5 Vo) {3 v8) + 3 (V5 1)

Exact result

{ (24VE) (V5 +V5)

1
2

Decimal approximation
2.9111166557745929627683335068014893928756125470088426388712758640

2.911116655774¢.

23



Alternate forms

é'f\l'/5+2\f?+2\i’€+@ ['V{V’E—l +'\/3+\"E]

. x®-608x" —288x%+544 x° —506x% -544 3 — 388 x2 + 608 x + 1
: x = 608.636

Minimal polynomial

® _608x* —388x % +544 x7 _506x7* 544 x® _388x2 +608x° +1

Expanded forms

m\/z £+r+-\/T\/g+ VE)(VE + VE)

é'\/\"'g—l 'V5+2£+2V’E+m +
é"\/‘3+\f’g '3{5+2\"E+2V’E+@

From:

—{1; (T+V2) +4/(T+5V2)}.

1/2 [(7+sqrt2)"0.5 + (7+5sqrt2)"0.5]

24



Input

é['\/?+ﬁ +'V/?+5V’E]

Decimal approximation
3.3250342931326123801433172293996761089308505243459596578805645089

3.32593429313¢.

Alternate forms

\/é[?+3v’5+'u59+42v’3]

1
2 2 2

I\/i’_§+\/§+i+-m]

1 (7 i 1 (7 i N7+vV2
I B e B e
2V2 2 2Y2 2 2
Minimal polynomial

¥ -14x®+35x  —28x% +4
Expanded form

N7eN2 1 s

1
+ -
2 2

25



From:

é{w’§+ 1;”{14 +4V14)},

1/2 [(sqrt2) + (14+4sqrt14)"0.5]

Input
é(ﬁyw’mwﬂ]

Decimal approximation
3.3981395544492481259506600332389876731961163251426068708034394154

3.39813955444¢e.

Alternate forms

1 7
— + . —+v 14
vz ¥2

l+yW7+2v 14

V2

‘%’E+\/é[?+2m)

Minimal polynomial

¥ -16x%+54x  —32x% + 25

26



Expanded form

1 ) E—
— + = N14+4v 14
V2 o2
From:

—— ol 3/57 | (15 + 357
V (V24 V3)(3v2 + V19)3 \ (w) +\- (la:ﬂ)

(sqrt2+sqrt3)"0.5 (3sqrt2+sqrt19)*(1/6)
[(1/8*(23+3sqrt57))"0.5+(1/8*(15+3sqrt57))"0.5]

Input

vz +v3 Yavz V1o I\/éiﬂ*”ﬁ +\/é[15+w§;]

Exact result

VVZ +vV3 Vavz « V1o lé\/%(15+3v’§j+%\/%(23+3ﬁ)]

Decimal approximation
11.573048152106843872312344073975316163654599436688727342946157522

11.5730481521¢.
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Alternate forms

iﬂsuv’? Ya7+6v3s [Bﬁw*T;w 5[5+\fﬁj]

l\/r+r\/3r+¢—[ m]

oot of x® = 1548 x" = 3180 x° + 24588 x° -
47914 x* + 24588 % - 3180x% - 1548 x + 1 near x = 1550.04

Minimal polynomial

2 _ 1548 x*! — 3180 "% + 24588 x"° — 47914 x'? + 24588 x° — 3180x° - 1548
3
X +1

Expanded forms

'53\-"5+\..f19

B2 | =

15 15v3 9419 57 23 2343 9419 57
+ + +3.] — +. + + +3. —
Va2 2 2 2 Va2 2

V3vz + V19 \/[ﬁ+ﬁ)[15+3v’§)
2v2
Vavz \/»«ﬂr 23+3V57)

2v2
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Dividing the second by the first expression and adding 2, we obtain:

((2/2 [(7+sqrt2)"0.5 + (7+5sqrt2)”0.5])) / ((((2+sqrt5)(sqrt5+sqrt6))(1/6)
[(1/4*(3+sqrt6))0.5+(1/4*(sqrté 1))"0.5])) + 2

Input

('\({?+VE +-\/?+5\E]

e r[ﬁ+r][\/§[ &)+

Exact result

+ 2

(Vs-1)]

P =

'\[?+‘JE +'\/?+5‘u‘E
2{/[2+v’§][v’?+v’§]( VVE -1+ “3“5]

2

Decimal approximation
3.1424943368501473902001770286168883802683042701077234897369743160

3.14249483685¢.

Alternate forms

2+ [ x*-14x% +50 x = 2.65246 — 0.188504 i +
x*-14x% 450 x = 2.65246 + 0.188504 i +
x*_28x% 4188 x =4.10225 | /

!

[v’_\/2+ \Enf—][ ¥t - 6x?+3 x =2.33441 +

x*r2xi-5 x = 1.20395 ]
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['\{?4&\!’5 +'\{?+5ﬁ +2'\{ﬁ—1'35+2ﬁ+2ﬁ+m +
2vV3+ve 'VE+2~E+2~’E+@]/
[%{5+2ﬁ+2ﬁ+m ['\{N"'E—l +'\{3+V"E]]

[ oot of x*=14x% 450 near x = 2.65246 - 0.188504 +
oot of x* = 14x% 450 near x = 2.65246 + 0.188504 i +
oot of x*—28x% + 188 near x = 4.10225 +
2@{/[2+ﬁ}[ﬁ+v’€] root of x* - 6x% +3 near x = 2.33441 +
27 {2+ ¥E) (V5 + V6)
root of x*+2x% -5 near x = 1.20395 ]/

[ﬁ{/[2+ﬁ}[ﬁ+v’€] (oot of x*—6x +3 near x =2.33441 +

o0t ||:. x4+2x2—5 nealr x = 12[}395 )]

Expanded forms

V7ey2

2+ +*
242+ ¥5) (V5 4 VE) 2 z

V7+5v2
2{/[2+~E}[~E+v’€] [%'\/V"E—l +“{3+—"“E]
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2+

"u'?+\"'5
VVE -1 V5+2v5 +2vV6 +v30 +V3+v6 Vs5+2v5 +2v6 + V30

V7+5v2
VVE -1 V542v5 +2v6 +vV30 +vV3+v6 Vs+2v5 +2v6 + V30

In conclusion, fom the various results, after some calculations, we obtain:

(((3.32593429313)*2.911116655774*((11.5730481521/(3.39813955444+3.3259342
9313)*1/2.911116655774)))p.9270108
((4((113+58505)/8)+4((105+54505)/8))"3)

Input interpretation
3.32593429313 - 2.911116655774

( 11.57320481521 1 ]
3.39813955444 + 3.32593429313 2.911116655774

3
0.9270108 - 1?/ [\/é (113+5V505) + \/é (105 + 5V 505 j]

Result
3.1415911760434952274826374031214729294618082485247885964116134105

3.141591'176¢é. . a

From which, after some calculations, we obtain:

(1/6((((3.32593429313)*2.911116655774*((11.5730481521/(3.39813955444+3.3259

3429313) *1/2.911116655774))))9270108

((8((113+548505)/8) +a((1QBH¥Ha505)/8)) ~3)
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Input interpretation

11.5730481521
3.308132955444 + 3.32593429313

1
g 3.32593429313 2.?11115555??4[

1
]- 0.9270108 -
2.911116655774
2 2415
1 1
1_J[\/g[113+5v595)+\/§[1DE+5~J5[}5)] -
1
18 + —
Fi)
Result
1729.03...

1729. 03¢é.

This result is very near to the magsandidate gluebafh(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula foj-theariantof anelliptic
curve (1728 = 8* 3% The number 1728 is one less than the HaR#ymanujan
numberl729 (taxicab number)

Series representations

(3.325934293130000 - 2.9111166557740000 - 11.57304815210000)/

[= N

((3.398139554440000 + 3.325934293130000)
2.9111166557740000) - 0.927011 -

2415

3
1J[J§[113+5m]+\/ [195+5v’ﬁ)] -

1
8

1 1
==18+—

18 + +
T 470184984576

ElN

50

1

: 97 5V505 (8

4.79738 - | > [z] 8 (97 + 5505 ) ¥ 'JE+ +(Z)
: |

) B 2

3 30

5
(21+ /505 )" \/g[zu V505 ) || T (1/14)
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https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/Elliptic_curve
https://en.wikipedia.org/wiki/1729_(number)

[s ol

(3.325934293130000 - 2.9111166557740000 - 11.57304815210000) /

((3.398139554440000 + 3.325934293130000)
2.9111166557740000) - 0.927011 -

2415
3
1 1
Y [\/g[113+5v'5[}5}+\/§[1D5+51¢'5D5}] -
1 1 1
184+ - =-18+ -+
T T 470184984576
o 1 1 & |97 5V505
4.79738 - Z—[——] (-8 (97+5V505) % | = + +[_
kil 2k 8 8
3 30

5
(21+ V505 )% \/g[21+wf595} ~(1/14)

B

3

]k

(=l

(3.325934293130000 - 2.9111166557740000 - 11.57304815210000) /

((3.398139554440000 + 3.325934293130000)
2.9111166557740000) - 0.927011 —

2415

3
14 [\/%(11%5@) +\/%(105+5v’ﬁ)]

1 1
=-18+ -+
T 470184984576

o k
[4-?9?38—[“*'53 [\Z%E_Hk [_}] "113+5-J505 —z.]] N
4 k!

18 +

R

2k 8 8

[g (21 + /505 ) - z.]]k] zak]s] ~

30
(1;‘14]] for (not (zpeR and —ee < zg = 0))
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(1/27((1/6((((3.32593429313)*2.911116655774*((11.5730481521/(3.39813955444+
3.32593429313) *1/2.911116655774)p270108
((A4((113+58505)/8) +4a( (1a%l+/5E2505)2/ 8) ) ~3)

Input interpretation

::

11.5730481521
3.39813955444 + 3.32593420313

3.32593429313 - 2911116655774 [

1
2.911116655774

J[\/;[uzwﬁ \/8[105+5v’ﬁ ]3 nlﬁ—la- é”z

] = 0.9270108 -

Result
4096.02. ..

4096.302409% = 64

Now, we have:

1 (3+VI3\* _ ~ L o1
Cir = 3(l) (2v3+V13)5{37 + /(4 + V3)},

1 1 1
1 11\ © 1 \7 1 \3
(o + — = | — 34 ——| +(3-—
2 G (2) {( 3»”5) ( 3»”5) }

_ = 7_[.{11_3\,11‘1 3\/_+3\/§ 4)%+(3\/1_—3\f§—4}%}—2]

Gia1
From
1
1 {3+/13)\° — 11 =
Gy = 3( 5 ) -U3+V13]l|{3]’+\f[~l+\ff§”

34



1/2(1/2*(3+sqrt13))"0.25 (2sqrt3+sqrt13)”(1/6)*[370.25+(4+sqrt3)"0.5]
Input

~(5e+vi3)) " (Vav3 + Vi3 ("4 e v ||

Result
3.46464397952933480745828249309380623882292008597117985414969183228

3.4646439795209¢.

From:

(11/2)N(1/6) [(3+1/(3sqrt3))M(1/3)+€3/(3sqrt3))™(L1/3)]

Input

F 1 1

6f — 3 3+ + 3 3= ——
R ]

Decimal approximation
3.8305864363226477774611570629145635545308778360411986963564438610

3.830586436322¢.

Alternate forms
, 11 = : o 3 : 11
a-1/3 ol ~ -n'lg_ 912 3‘1-'3-1"|g+ o112 sl =
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x®—22x* L1217 - 108 X = 3.83059

s/ U Wz?—ﬁ +-3v(2?+ﬁ]

1
2

323
Minimal polynomial
x®-22x% +121x% - 198

Expanded form

11 1 11 1

6f — 43— —— +8 — 434 ——
2"-,} 3v3 2 3V3

From:

1

(11 — 3VID)F{(3VIT +3v3 — 4)5 + (3vII — 3V3 — 4)7} — 2]

1/(3sqrt2) [(113sqrt11)™(1/3) [(3sqrtl1+3sqgr®)”(1/3)+(3sqrt113sqrt34)™(1/3)}2]

Input
ﬁ('vll—zm('¥3m+3v’_—4+'VBv’l_—Bﬁ—4]—2]
Result

-i/u_zm (-2{/-4—3ﬁ+3m +-@{—4+zﬁ+3v’f]—z
3v2
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Decimal approximation
0.2817853021919029973538826574520947893730103442412604309559156517

0.2817853021e.

Alternate forms

['{/‘—143+33ﬁ+45v1 -94/33 &+
'2/—143—33\;’?%5\311 +94/33 —z]ﬁ

1
6

ootof x2-16x+48x% —68x%+48x* —16x% +1 near x = 0.281785

\/ ootof x®-16x° +48x* —68x° +48x% — 16X+ 1 near x = 0.079403

Minimal polynomial

xlz— 16x10+48x3— 5Bx6+48x4— 15x2+ 1

Expanded forms

3
V2 '\/—l43+33\f3+45'\fl -9 33
- + +

3 3v2
-i/—143—33ﬁ+45v11 +94/33
3v2
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N {/[11-3&)[-4-3»*?%&)

+

3 3v2
{/[11-3vﬁ)[-4+3ﬁ+3ﬁ)
3v2
From which:

1/2(3.464643979529+(((11/2)(1/6) [(3+1/(3sqrt3))N(1/3}+(3
1/(3sqrt3))N(1/3)])+(1/(3sqrt2) [(EBsqrt11)™(1/3)(3sqrt11+3sqrt3
HN1/3)+(3sqrt113sqrt34)™(1/3)}2]))-(log(34)/10g(233))

where

log(34)
log(233)

= 0.64691536386

Input interpretation

L1 3464643979529 + 8| — 3;3+L +3’3_L N
2 2 [y 3vs \ 3vs
L (-Ull_zm[-¥3m+zu’_-4 +'3{/3\£T-3ﬁ—4]-

3v2

2] log(34)
~ log(233)

logix) is the natural logarithm

Result
3.141592495159. .,

3.141592495159¢.
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Alternative representations

1 11 1 1
— | 3.4646439795290000 + ,f'|' — |3 3+ +313-— 1+
2 2 | 3v3 3vV3

-ﬂll_sm[-ifam+3ﬁ_4+-3Jm—_3ﬁ_4]_z
3v2 -

log(34) log,(34)

= - +
log(233) log (233)

1 11 1 1
— | 3.4646439795200000 + 5 — | 3] 3 = + 3/ 3+ +
2 Vo2 | 3y3 3v3

—2+-§/11—3m [{/—4—3ﬁ+3m +-?\'{—4+3ﬁ+3m]
3v2

1 11 1 1
— | 3.4646439795290000 + f'|' — |3 34+ + 3 3-—— 1+
2 2 | 3v3 3v3

Yu-svir ['%ﬁﬂﬁ—ﬁr +-¥3v’1_—3ﬁ—4]-2
3v2 )

log(34) logia) log,(34)
—ew +
log(233) log(a) log,(233)

1 11 1 1
— | 3.4646439795290000 + f'|' — |3 3= + 3] 3+ +
2 2 | 3v3 3v3

-2+-3{/11-3u’ﬁ [-{/-4-3~E+3xfﬁ +-2\‘/-4+3ﬁ+3v’f]
3vV2
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1

1 II| 11 1
— | 3.4646430795200000 + 5 — | 1) 3 + 3/ 3=— |+
2 2 | 3y3 3v3

-vll-sm[-%mw\f——df +-¥3y’1__3y’__4]_2
3V2

log(233)  Liy(-232)

1 11 1 1
— [ 3.4646430795200000 + 5 — [ 3] 3 = + 3/ 3+ +
2 Vo2 | 3vs 3V3

log(34) Liy(=33)
— 4

-2+-3{/11-3u’ﬁ [-{/-4-3~E+3xfﬁ +-2\‘/-4+3ﬁ+3v’f]
3v2

Series representations
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1 [11 1 1
- |3.4646439795290000 + 5 — | 5| 3+ +43- +
2 2 | 3v3 3vs

-Vn-sv’f[-%mwv’_—zt +-§l’3v’1_—3v’_—4]—2
3v2 B

log(34)
——— = |0.1666666666666667
log(233)

- 2.000000000000000 log(233) - 6.000000000000000

“Df -0tk (- 2),

) arg(z x)
exp[r [ J]log%w'_Z o
2
LJ] log(233) Vx
2

+

10.393931938587000 exp[i' n {
1

Df -tk (-2),
22 | 2.763596398624306

é k! ’
k kok(_1
_jarg(2-x) ] o (=T 2=t x [_E)k
e}(p[i,rrliz;rr J log(233) vV x [;; o

-pF @t k(oL
14 gexp[i.ﬁlarg;i—x]“ \‘T " - { 2]k
+
-1f -t (-]

exp[r Laru{S X]J}V{_Ek 07!

w

o olarg2-x)
2.763596398624306 exp[i T {TJ] log(233)
n
w (=1F(2-x)F x* [—i)k]

Vx [Z -
k=0
Kon k1
.| arg(3-x =1* 8-t x {_Z_]k
1+9exp[m[—DTJ_]\,"x ™, -
: . (~DF 3o k(L
\ exp[frr[a—”—r;i_nj)ﬁz,‘("_ = (P2l
1.0000000000000000 lOg(ZSSJ
k ko-k_1
arg(ll - x @ (DR (11 -xF xR (-2
3 ll—Sap[fn{LJ]\sz 2k
2r e k!

o 1 3-
[—4 - = 3-pf X [(S—XJkexp[fn{MJ]—
2r

Y
(11— @(P[”r {%m [_ l]sc V{?]A

(1/3) + 1.0000000000000000 log(233)
k 1
. arg(ll x) @ (-1F (11 - xf X ( z)k
3 11—36}(p[i { J] Z o
| arg(3 - x
—4+Z—3(—1ka_k[(3—xjkexpin{LJ]+(ll—xJk
k=0k? 2

gl 1y @]Amsa /

“P[fﬁ{ 2 2

- 2-xfx [—ijk]

[exp[i‘;r {LJ]log (233)Vx Z o

and
o 41



1 11 1 1
— | 3.4646439705200000 + & — | 3] 3 + + 33— |+
2 V2| 3v3 3V3

i{ll—sm[-¥3m+3v’_—4+-i{3m—3v’_—4]—2
3v2

log(34)
log(233)

= 1.7323219897645000 -

[ arn{34 X) J

Ziﬁtarn{ZSS .rJJ +l-::-g(xj Z;:J -* fZSs -0k
log(x)

— +
. ar=f233 ¥ 17 (233
2ix| =]+ logix) - E o0 (1F @330tk

k
o L 1" (34- xakx'*

K
[

. arf2.33 ¥ 1% (233-
2ix| = J+l{:—g(xj E“’ (=1)* 2330 ot k”I

-1k xnkx'*{ ;]k

Sexp[' arﬂfz X) \"’_ Z::

11 1
3- +

3 ar{3.rf| oo k_k{l
\ 3exp(ir J\f_zk

(-1F (3-x% x Z]k
3+ +

3 -1k 3-x .r"k{ 2
\ S'E,'Xp ar {3 .rJJ V{_Zk k
1 @ (= 1;"(11-x;"x"‘ (-4
3 11—3exp[i' VL[ XJJ] z o 2%
S Kk K ,_|argi3 - x)
[—4+§—m3(—1; x [(3-x; exp[”r{ . J]—
K _|arg(ll = x) ]] Iy —1.
(11-x) exp[m[ 2r J [_2];< X (1’{33/

nfr 253 SO,

- 1
@ (-DFAL-x0f k(= 0)
k!

11-
11—3&xp[i'rrrrg(2—m“ﬁ

F

]

k=0

=1 _ _|arg(3-x)
[_4+:§E 3(-1 x7* [(s—x;" exp[nrlTJ]+
[ )R] RS

[6exp[r';;[arg2 XJJ]"'{_i( D @-xft (- ;:)k]

k!

for (x eR and x = 0)



1 11 1 1
— |3.4646439795290000 + 5 — |/ 3+ +43- +
2 2| 3v3 3V3

-ﬂll-sm[-vsmqu +-3\fsv'1_—3w/_—4]-2

3v2
log(34)
—— = 1.7323219897645000 -
log(233)
1
I
arg(2-x) - 1] (2- X] x { 2];;.
T D
1 11 3 1
— 8 — - +
2v 2 5 -1¥(3- .rjk.r‘k{ o
\ Sap[f arg {3 X) rzk 2k
1 11
-5 — |13+ :
2 2 -1%3- x]kx {_E]k

i 3explin [ar{g_n ]\f_z:’
1

o (=D (11 -x)f 7 (- i

311-3exp[r' largm XJJ]V'_Z o

- 1 k _k[ k [ larg(S—xJJ]
—4 —— 3(=1 3 - — |-
[ +k=§0 X (=1 x " [(3-x) exp|im ox

(11 - x)f exp[i';rr {Mm [—%]k v’?]" (1/3) /

2

[Sap[f:r{arg@ XJJ].J—i( W e- ::Cx_k[ %}k]+

~DF - x0f xR (- i}k

11- -
3 11—3&xp[r‘ larg( XJJ]VTZ ;
o= k!
| 3-
[—4+§53(—1ka"‘ [(B—xjkexp[frr{%“+
K . arg(ll—xJJ]][ 1] R
11- ——|||-= 1/3
( ) exp[i;rr{ 2m 2::\;? (’{J/

e 222 )

k!
[arn{z‘t ZDJ J IOS[LJ

(15 1’233 gt a7

log[zoj+|_‘ﬂ"%”—jj[loguj log(zoj] Z:’

log(zp)
—-
IOS(ZQJ+LEE%L3J (log( 1 ]+log Zol] Z: -1* {233 ¥ 2,
LMJ log(Zq.J

+
(15 1’233 gt a7

log[zoj+|_‘ﬂ"%”—jj [log( ! J log(z.;,)] Z:’

o (=1 34-z9)F 5
Zka1 P

log(zo) + Lﬁp%nij ([og(i] + log(zo)] - Z;’:]

for (x eR and x < 0)

(=195 (233-20)F 23F

k

43



Integral representations

1 11 1 1
— | 3.4646430705200000 + 5 — |3/ 3 + + 3 3-— |+
2 L 3v3 3vV3

-%’11_3m[-i/3«m+3r_4 +-3\('3v’1_—3u’_—4]_
3v2

log(34) _
log(233) vz [P3Ll4¢
t

0.1666666666666667

233 1

= 2.000000000000000 j ? dt - 6.000000000000000 V 2 J —dt+

1

233 1
1939393193353?0004_] —:It+

’ ~149 v’_ 2331
2.763596398624306V 2 3 J ~dt+
’ +9 u’_ 2331
2.763596398624306Y 2 3 j —dt +
233 1

1.0000000000000000° \l’ 11-3+1 \'( 4-3vY3 +3v1 j —dt +

233 1

1.0000000000000000 \{11 -3v1 \/ 4+3vV3 +3v1 j —dt
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1 [11 1 1
= |3.4646439795290000 + § — | 4/ 3+ + 43— +
2 2 | 3va 3v3

-i/u_sm[-i{sm+sr_4 +'2{{3v"1_—3w"_—4]—2
3v2 -

log(34)

= |0.1666666666666667
log(233)

ooty 2327° T(=5)° T(1 + 5)
—2.000000000000000 J ds -

—i ooty I'(1-3s)

ooty 337 T(=5)2 T(1 + 5)
6.000000000000000 v 2 d

5+
=i gaty r':]- = 5)

ooty 23275 T(=5)2 T(1 + §)
10.393931938587000 v 2 ds +

—i ooty I'(l-s)

-1+9 ﬁ
2.763596398624306 V2 3| —————

V3

ooty 2327 T(=5)2 T(1 + 5)
j d's + 2.763596398624306

—i ooty Iil-s)

{
1+9v3  picery 232 (=52 T(14+s
Va2 3 —J ! =8y I J:Is+
ﬁ —i ooty I'(l-3s)

3 3
1.0000000000000000 '\('11 =3v 11 '\/—4 =3v3 +£3v11
j';‘ oty 2327 T(=5)2 T(1 + 5) f
i

- r(1-s)

5+

3 3
1.0000000000000000 \(' 11-3v11 '\K—f—l +3vV3 +3V11

j-mwzsz'f I(-5)*T(1+5) . /
as
—i ey I'l-s)

ooty 2327 (=512 T(1 + 5
«Ej ’ CS A+ 4ol tor
—i coby I'l-3s)
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We have:

T/ =L A\ 2
o - (e )

e

fizs = \ (M)(TS»@+23»@)% X {J (5 —I—j\/ﬁ) J (1+f\/§)}
1 i \,/,_- % , :
- e (545 {[(29) (222
From:

J(‘E;‘ﬁ)wﬂw{d (Szﬁ) . J (\/541)} ‘

[(1/2*(sqrt3+sqrt7))]*0.5 (sqrt6+sqrt7)~(1/6) [(1/4*(3+sqrt2))"0.5+(1/4(strt2
1))"0.5]"2

Input

\/ (V3 +¥7) 'm[\/i[hﬁu\/i[ﬁ_ur

1
2

Exact result

1
2

2
(2065 v 77 [ e

Decimal approximation
3.6548630551090639866346902876604774336644477160510791945069930158

3.6548630551090639¢e.
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Alternate forms

VV3 +v7 VV6 +v7 [1+v’5+-\/2v’5—1]
242

oot of x5 -2384 x7 + 1044 x® - 6256 x° +
15974 x* - 6256 x> + 1044 x% - 2384 x + 1 near x = 2383.56

Minimal polynomial

" 2384 x* 4 1044 x°° - 6256 ¥ + 15974 x** — 6256 X% + 1044 x'% - 2384
o
¥ +1

Expanded forms

V3 +v7 YVe 47 .
242

L Wz @ va) (T +v7) WE +v7

2

é\/ﬁ+ﬁ'ﬂﬁ+ﬁ+

i‘i/ﬁ+ﬁ Vava +2v7 +§‘i/ﬁ+ﬁ Vavs +av7 +
;\/ﬁw’?\/-zﬁmﬁ_zﬁmm

From:

(55Tt {{(2425) | (25)

47




we obtain:

[(1/2*(3sqrt3+sqrt23))]*0.5 (78sqrt2+23sqrt23)*(1/6)
[(1/4*(5+2sqrt6))0.5+(1/4(1+2sqrt6))"0.5]

Input

1 6 1 1
V263 evB) {revE VB (| 5+2v8) 4 | 1 (1428 |

Exact result

1
2

\/ (3V3 +v23) V78v2 423V [é\/uzﬁ +§#5+2v’€]

Decimal approximation
15.315614485200225835806318595854580375614238222404746288654476828

15.3156144852002258¢¢é

Alternate forms

. x® — 3584 x7 — 30724 x® - 21248 x° + 20446 x* +
21248 x° - 30724 x> + 3584 x + 1 X = 3592.55

i\/zﬁ+@ V782 +23v23
[«/l_f@ +Elﬁ+ﬁ+\/%f[v’ﬁ+_s)]]

l =
—'\/?aﬁ+23v23

2v2

['\/laﬁ+3ﬁ+v’§+2m +'Jlﬁﬁ+1sﬁ+5u’§+2v’ﬁ]
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Minimal polynomial

2 —3584 ¥ — 30724 x'® — 21248 x'° + 29446 ¥ + 21248 " — 30724 1% +
3584 x° + 1

Expandedforms
éﬂ?ﬁﬁ+23@
I.J?\-‘E+3f+ ?+@ +.J9VE+ 15f+ 5?+@

\/[1+zﬁ][3ﬁ+ V23 V78vz +23v23

+

2v2
\/[5+2\E][3ﬁ+ V23 V78vz +23v3
2v2

From:

(4V3 + VaAT)1 (T _\EE) ﬁ {J (—18 :gﬁ) + \ (—14 _f"%) } __

[(4sqrt3+sqrt47))]™0.25 ((7+sqrt47)/(sqrt2))™(1/6)
[(1/4*(18+9sqrt3))"0.5+(1/4(14+9sqrt3))"0.5]
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Input

+ v 47
. . 025 7
L4V3 '\n’4?:| _ —\."E

Result
15.833404207477886190304510217011509695032073020671272071483322463

1

\/;[18+9\Ej +\/§r[14+9v’?]]

15.8334042074% .

From the sum of the last three results, we obtain, after some calculations:

(3.6548630551090639+15.3156144852002258+15.833404207 4 7((/B/5)
log™(7/5)(2))/(3 37(1/5) log™(36/5)(3))))

where

235 log’5(2)
3 V3 log35(3)

= 0.123352534903879

Input interpretation

3
V 3.6548630551090639 + 15.3156144852002258 + 15.833404207477 —
23.-'5 I.D‘g?'llE I:E_:l

3V3 log5(3)

Result
3.14159265366263. ..

3.141592658366263¢.
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Alternative representations

(3.654863055109063290000 + 15.31561448520022580000 +
53/5 log}',.'ﬁ 2)

3¥3 log3®/5(3)

15.8334042074770000) ™ (1/3) -

23 log7"(2)
33 log?/5(3)

3
V' 34.8038817477862897 —

(3.65486305510906290000 + 15.31561448520022580000 +
23.-'5 l{}g?"ls I:EJ

3V3 log®5(3)
233 (log(a) log,(2))"*

15.8334042074770000) ~ (1/3) -

\3{,- 34.8038817477862897 - .
33 (log(a) log,, (3))3°

(3.65486305510906390000 + 15.31561448520022580000 +
2% 1og"?(2)

3V 3 log®5(3)
235 (2 coth~1(3))""°

33 (2coth™1(2))*°

15.8334042074770000) ~ (1/3) -

3
V 34.8038817477862897 —

Series representations

(3.654863205510906300000 +
15.31561448520022580000 + 15.8334042074770000) ™ (1/3) -
53/5 ng?"IEEZJ

= 3.264945188566514061 —

343 log3/5(3)
35 (o, | AIE(2-0) o Lk gk ];:.-5
2 [zrn[—“—z J +log(x) - T, f—u—i'—k

:.I i X [}
2 . arg(3-x e (-1 k(3 x & ]36,-'5
3V3 (EHTL 2x J +lﬂgl:.k'] k=1 k
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(3.654863055109063920000 +
15.31561448520022580000 + 15.8334042074770000) ™ (1/3) -
5315 lﬁg?,.'ﬁ 2)

3 V3 log/5(3)
k k —u‘.’]?,-'ﬁ

2305 [lﬂg(zﬂ.j + La—“—”—rn{j;z | [lﬂg[i) + lﬂg(zﬂ.j] Sy LBl A {zkz‘” -

= 3.264945188566514061 -

Sﬁ[lﬂgizﬂ] L_r.u'fs_ziL [[{}g[ J lﬂgizu] Z:: (-1% 3= f-'{lflk £k ]36..'5

(2.65486305510906390000 +
15.31561448520022580000 + 15.8334042074770000) ™~ (1/3) -
23.-'5 I.'D‘gIIIE ':2]

3V 3 log®%(3)

2
) a-a rg{ T]—arg{zg i
2305 [2 i { "‘; +

m

= 3.264945188566514061 ~

7/5
k Kk
(-1 2-20)" 2
log(zp) — ¥5oq P

E kY

3 65
T-argl = ]—arg-[zm —1* 3ezn* 2 :
E e | E A 1
{an |+I'U‘g|:z|]:|— Nl'f I {3-2pl

k

e

3«5’?[2:‘;:

Now, we have:

2 \l{(2+v’§){5+v@)}{d(17+ﬂ) J(Q—F\/E)}
e 2 —s )\N\T= )

_a1 |1 1 7 L
el b ﬁ{ (z)‘(zg)“}]
5417 V1T =3 ’

Ll

(=) (=22}

it
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8

f{{2+ VB) (5 + JE}} (1?+ qﬁ) N (9+~,£145)

[(1/2*(2+sqrt5)(5+sqrt29))]°0.5 [(1/8*(17+sqrt145))"0.5+(1/8(9+sqrt145))"0.5]

Input

Jé[mﬁ)[mv’?@] I\/éilhﬁh\/é[?”’ﬁl]

Exact result

\/E[2+\F’E][5+V’2_Q]| IE\/E[Q+V’E]+E\/E[1?+E]]
2 2 2 2 2

Decimal approximation
16.542097553485330822915990352914694829810037886057345799143360740

16. 542097553485¢¢

Alternate forms

\/[2+ V5)(5+v29) ['\/9+ V145 +'\[l?+ m]

1
4

o1’ et e 12—t 123 e T S 171
x = 16.5421
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4 4

E+1‘Jg_af+$¢9+BE+?]J%[2+EJ[5+V’2_Q)

Minimal polynomial

o1 et ez a2t v 12 w7t 1T 1

Expanded forms

1
;['V{235+ 1035 +43v29 +19v 145 +
'\/315+ 1435 + 59429 + 27145 ]

\/[2+ \"?)[5+ v"E_Q)[Q+ V’E] + i \/[2+ \-'?_‘,I[5+ \"2_9_][1?+ \"E]

| =

From:
a1 1 (7 1
e

21(-1/12) [1/2+1/(sqrt3)*(((((7/4Y28)(1/6))))*0.5))]

I~

=

v
¥

Input

el 1|7
2 - — [ -
2 Jya V4
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Exact result

Decimal approximation
0.5188749434999687959010657336945004482607030768726858739422437444

0.518874943499968¢¢

Alternate forms

3+\/3[?—4%’5W]
6'V2

1+\/—;[?—43@5’?]
2'V2

. \/i[?-dfﬁff’?]
297 22
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Minimal polynomial

326723 350842 869 800 400326656 x '+ -
16341545 704297282 115496 173568 x - -
1338957 944346231 244113023121 408 x 2" -
157939 659 405 791 447429 667 759151 104 x ' -
1329450 825053077093 196513 802 641 664 x°° -
4524230 361502210 749 330592 606 288 896 x° +
7624332 260 767 144 585 977 660460 800 X'~ -
4622475 386147111 255502048384 x™ +
1249 894 205071 086 146543856 x ™ — 141913350 866464274016 x°° +
4030122393011272 x> — 30115950392 x % + 531441

Expanded forms

l_13 [
1 \/12. EEﬁ
1%,!5

37+ 917 33 + 917
() ()
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[(1/8*(5+sqrt17))0.5+(1/8(sqrt173))"0.5]"2
[(1/4*(37+9sqrt17))*0.5+(1/4(33+9sqrt17))"0.5]*(1/3)

Input

2
\/é[mv‘?h\/—;[v’ﬁ—sj] _f]\/i[s?wmh\ji[zhw’ﬁj

Exact result

2
[i |~ (17 -3) i\/i[smj] {/én’zhgv’ﬁ +=Va749VT7

Decimal approximation
4.2454719769464359360505946941857961435771422243258440000712880354

4. 245471976946¢¢

Alternate forms

214 vT7 4 z[nv’ﬁj]

o 70x® —150x2 —70x% 41 x = 2.04009
x® — 5860 x7 + 27000 x® - 59660 x° + 77102 x* -
59660 x° + 27000 x* - 5860 x + 1 x = 5855.39

['\/V’F—B +'\4{5+‘\J’F]z

B 2.
—=

3 ] — [ —

\ | 3(1143V17 ) i 3700V77
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Minimal polynomial

5860 x* + 27000 x%° - 59660 x°° + 77102 x** - 59660 x'® + 27000 x'% -
5860 x° + 1

Expanded forms

1+ 17 VE+8v 17

+

4 3 [ — 2 I — B 3 [ — 2 I —
V 3349V 17 4V 3740V 17 V334017 4V 374017

1 | 1 |
{/5 33+9v 17 +£' I7+9Y 17 +

1 1 1
—-V17 E'\/33+9Vl? +E'\/3?+9Vl? +

1
4

4
i\/[v’ﬁ—z_}[mv’ﬁj 3 é\/zzmm +§\/3?+9\;’F

From theresults of the above expressions, we obtain, after some calculations:

(16.542097553485+0.518874943499968+4.245471976946)(1/e) + ((€™(1/4)
log™(13/16)(2))/(9 2°(1/8) 37(3/8) log™(11/16)(3))))

where

4\"? lngls-’m[ZJ
g %’E 23/8 logll,-'lﬁizj

= 0.0603075960251772

Input interpretation

\? 16.542007553485 + 0.5188749434909068 + 4.245471976046 +
4 13/16
Ve log™™""(2)
9 ,5;,!5 93/8 ngll,.'lﬁ-I:BJ

logix) is the natural logarithm
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Result
3.1415926535903. ..

3.1415926&%35903¢

Alternative representations

vV 16.5420975534850000 + 0.5188749434999680000 + 4.2454719769460000 +
Ve log¥18(2 . Ve logl3/16(2)
- g @ _ v 21.3064444739309680 + - Be
V2 3%8 1og!118(3) 9V2 3% 10gllie(3)

”? 16.54200975534850000 + 0.5188749434000680000 + 4.2454719769460000 +
:f.'— 13/16
e log™™"(2) B
9 8 9 33/8 ngl 1/16(3)

Ve (log(a) log,, (2))*¥1¢

V 21.3064444739309680 +

9 V2 38 (log(a) log,,(3))!1/1

W? 16.5420975534850000 + 0.5188749434999680000 + 4.2454719769460000 +
;‘u,.'— 13/16
e log ™" (2) B
9 %E 93/8 ngl 1/16(3)

Ve (2coth™1(3)318
9V 2 338 (2 coth™(2))!1/1®

v 21.3064444739309680 +

Integral representations

V 16. +0. + 4, +
\l"l 16.5420075534850000 + 0.5188749434000680000 + 4.2454719769460000
;.'— 13/16
e log ™ "(2) B
9 ,5;,-'_ 73/8 ngll:lﬁigj
278 358 Vg ([2L )36 + 54 \21.3064444739309680 (2L de)ttte
. )

31 1115
54(J7+ dt)
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v 16.5420975534850000 + 0.5188740434999680000 + 4.2454719769460000 +
4 |
Ve log™1%(2)
9 18.)"5 93/8 l{}gu-"mﬁ )
ooty 275 T(= 52 T(1 + 5)

[54 v 21.3064444739309680 J ds +

=i ¢aty r':]- = 5)

o 4 1 i T(—5*T(L+s) |10
SE'Eﬁfﬁ[l—j :IS]
EN J-=

i ooty I'l-s)
1 j';‘mﬂfz_sri—sjzr[l-l'-.’iji 5-"1"”/
— 5
i7Jiwsy  T-5)

ooty 25 (=52 T(1 + 5
[54] ! =Sy I st] for =1 <y =<0

i ooty I'Nl-s5)

We have:

gl = {(DVFJFV{—}(V/?_'—\/_)}

(13+2\,@) (9+Nﬁ)
5 —a1 )"\ \T 71 [

giss  + gT:_h/g-l_"/_}-l_\/l!-l_lS\F}}
From:
o (F5E)}

13 +2/22 9+ 2,/22
x — |t
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we obtain:

sgrt[((((2sqgrt2+sqrt7))*(1/2(sqrt7+sqrt11))))]*[(1/4*(13+2sqrt22))"0.5+(1/4*(9+2sqrt
22))"0.5]

Input

VT VT E (VT e vIT)) [ 2 (13 2vaz) ¢ L (os2vEm)
( 5 AN N |

Exact result

\/éizﬁ+ﬁnﬁ+m; (ZVor2va + ~V1s+2v2 |

Decimal approximation
18.215472549990102680612133470937714740862729392434624039434624861

18.21547254999¢.

Alternate forms

V77

2

1

7
E.J£+Vl4+‘u22+

['\/‘9+2@ +'\[13+2@]

o1ex’ -3 -18x° +20x* 18 -3t +18x 4+ 1
x = 18.2155
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i\/[zﬁ+ﬁ)[ﬁ+m)

[-\/a_f-ﬁ +ﬁ[ﬁ+m+\/%s[ﬁ+-9:)]]

1
4

['J3D2+ BOV14 +64V22 +34V77 +'\/358+ 06V 14 +80V 22 +42V77 ]

Minimal polynomial

o1sx —3xf o1’ 200t v 3t 1841

Expanded forms

17V 77
2

+

1 151
E‘J?-FED-V 14 + 16+ 22 +

21 77
2

179
.J?+24“v 14 +20v 22 4

-

é[zﬁ+ﬁj[ﬁ+m)[9+z@) .

1
2

i\/é[gﬁ+ﬁ][ﬁ+mj[13+2@]

]

and

%{\j’(g +V2) + \fr(l? +13V2)},
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1/2 [((9+sqrt2)0.5)+((17+13sqrt2)"0.5)]
Input

('\/‘9+ V2 +'\/l?+ 13\"3]

1
2
Decimal approximation

4.5878082470404325582043862534461921013553428662511752760599755784

4.587808247¢.

Alternate forms

\/é(13+?ﬁ+'\/1?9+ 134\5]

2V 2 2

1 17 7i 17 7i f
[ — - — + E+E+'9+\'E]

1 (17 7i 1 [17 7i No+V2
- T T T T/
2V 2 2 2Y a2 2 2

Minimal polynomial

- 26x® +115x* — 2367 + 196

Expanded form

ﬂ+ V17+13V2

1
2 2
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From which:

(18.21547254999010268+4.5878082470404325582)"1/3+((€23« 21" -
log(4096) + 2 log() - 26 tan™¢1)("))))

Input interpretation

3
v 18.215472540900010268 + 4.5878082470404325582 +
1 _
3 (—&" + 217 - log(4096) + 2 log(n) — 26 tan'lirrj_]
logix) is the natural logarithm
tan :[A': is the inverse tangent function

Result
3.1415926537604090056. ..

(result in radians)

3.141592%5376¢.

Alternative representations

3

‘H"I 18.215472549000102680000 + 4.58780824704043255820000 +
1 _
e (—&" + 217 - log(4096) + 2log(m) - 26 tan'lirrj_] =

‘3#"ZZ.EDBZED?EP?DBDESEZSBZDD +
1 _
E [21 =26 tan'lil, m) = log(4096) + 2log(m) - " )

3
V 18.215472549990102680000 + 4.58780824704043255820000 +

T
15 (-¢7 + 217~ 10g(4096) + 2log(x) - 26 tan~ (x)) =

‘i" 22.803280797030535238200 +
1 _
E (21 T=26 tan'li;rrj - logia) log,(4096) + 2log(a) log, (7) - f“j
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3
“u'll 18.215472549000102680000 + 4.58780824704043255820000 +
1
" (—&" + 217 - log(4096) + 2log(m) - 26 tan'lirrj_] =

“iFZZ.EDSZED?'??DSDESEZSSZDD +
1
- (21726 tan” (r) - log, (4096) + 2log, (1) — &")

Series representations

3
V' 18.215472549990102680000 + 4.58780824704043255820000 +

1
T (-€7 + 217~ 10g(4096) + 2 log(x) - 26 tan " (m)) =
2.8357358806885520288858 — 0.076923076923076923076923 ¢™ +

1.61538461538461538461538  — 2.0000000000000000000000 tan (m) -
0.076923076923076923076923 log(4095) +
0.153846153846153846153846log(- 1 + m) +

=1 1
Z —[0.0?59230?59230?592303 [— —] .
ik 4095

0.15384615384615384615 (- 1)" (-1 + m"‘]

3
V' 18.215472549990102680000 + 4.58780824704043255820000 +
1
15 (~€" + 217~ 10g(4096) + 2log(x) - 26 tan (7)) =

2.8357358806885520288858 — 0.076923076923076923076923 ™ +
1.61538461538461538461538 7 — 0.076923076923076923076923 log(4096) +

0.153846153846153846153846 log(m) -

142K
k =N T

2
4n
1+,|. 1+ z

(s
2.0000000000000000000000 Z
k=0

1+2k
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3
v 18.215472549990102680000 + 4.58780824704043255820000 +
1
(- + 217~ 10g(4096) + 2log(x) - 26 tan "' (7)) =

2.8357358806885520288858 — 0.076923076923076923076923 ¢™ +
1.61538461538461538461538 & — 2.0000000000000000000000 tan_lixj -

argie (@ — x))
2.0000000000000000000000 {E—J -
k)

0.076923076923076923076923 log(4096) +
0.153846153846153846153846 log(m) -

=== )7 4 (i =207 (r - x0)
1.00000000000000000000000 i Z p :

k=1

£ "  J— "
for (i x eR and i x L}

. th _. .
Fy isthen ' Fibanacci number

Integral representations

3
'\I'f 18.215472549900102680000 + 4.58780824704043255820000 +
1
- (—&" + 21 7 - log(4096) + 2 log(x) — 26 tan'li;rj_] =

2.8357358806885520288858 - 0.076923076923076923076923 ¢" +
1.61538461538461538461538 7 — 2.0000000000000000000000 7

1 1
j — dt = 0.076923076923076923076923 lﬂg[4095,] +
0 1+7%t2

0.153846153846153846153846 log(m)

13“,- 18.215472549000102680000 + 4.58780824704043255820000 +
1
" (e + 21 7 - log(4096) + 2 logix) - 26 tan'lim_‘j =

2.8357358806885520288858 — 0.076923076023076923076923 ¢ +
1.615384615384615384061538 7 +
J "1 [ 0.07692307692307692307692
- +
0 0.0002442002442002442002442 + 1.0000000000000000000000 t
(=0.1538461538461 538461538 + 0.1538461538461538461538 m) /
( 1.00000000000000000000000 + (- 1.00000000000000000000000 +
2.0000000000000000000000 7 ] .
[

1+m2¢t2

mit)-

66



13#,- 18.215472549900102680000 + 4.58780824704043255820000 +
1
o (—&" + 217 - log(4096) + 2 log(x) - 26 tan (m)) =

2.83573588068855202888578 — 0.076923076923076923076923 ¢™ +
1.61538461538461538461538 7 +

j oot 1
i P[1+:r2]‘“'r[——s]rcl—s;r(sﬁds—
Dol Jieody : 2
2log(m)
0.076923076923076923076923 I0g(4096) + —2— for 0.« y < _

Continued fraction representations

3
“u'll 18.215472549000102680000 + 4.58780824704043255820000 +
1
" (—&" + 217 - log(4096) + 2log(m) - 26 tan'lirrj_] =

1
E 36.864566448951176375515 — ¢ + 217 —

26w
log(4096) + 2log(n) - ————— | =
1+ K E2
k=1 1+2k

1 26w
— | 73.660013146537022012782 - Hz

1+
3+£
e, 972

16 12

Q...

T+
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3
V' 18.215472549990102680000 + 4.58780824704043255820000 +
1
" (=" + 217 — 10g(4096) + 2 log(x) — 26 tan " (x)) =

1
— |36.864566448951176375515 - ¢” — 57 —

13
log(4096) + 2 log(x) 27
0 + 2log(m) + =
& & o {1+'I'—1:I]+'I'-+k]2:r’2
3+F:=1 3+2k
1 267
— |-8.012395846797602187247 +
13 72
34 9
e 4m*
- 25 72
or 16 7%
11+...
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3

“u'll 18.215472549000102680000 + 4.58780824704043255820000 +
1 _
" (—e" + 217 - log(4096) + 2log(m) - 25tan'1(;rr,'|j =

1 _ 26m
— |36.864566448051176375515 - ¢ + 21w -
13 o k2
1+ K =
k=1 142k
4095 2(-1+m
+ =
14k |2 1+k |2
R 5 e w_lem |
k=1 14k k=1 14k
1 26
— | 79.697319541557565377502 ~
13 2
1+ 5
9 4
* 2
16
7 O ...
4095 2(-1+m
+
1+ 4095 14+ o
24 4095 24 =1+m
e 16380 34 4 (=14m)
4, 16380 4 (=1+m)
S+... ST

From the results of the following expressions:
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G62

2
Gos

2
Je6

2
GSQ

7T

3
Gi

Joo

Go4

Gog

2
9114

Gy

Gha1

Gro

o

9126

2 _
J1as =

-

+ —:—{\/{1+\/_ +\/ 9+ 5v72)},

962

{E=9) N 5) - ()

B+ VAV + VD) N (7+‘/_)+J (‘/3_38—1)}

VF sV (5+r) {J(6+3\/§)+J(2+3ﬁ)}__
{%(ﬁ+¢ﬁ)(a+3ﬁ)}%u(‘"’+4m)+J(“d‘m)},

(2v3+2)5 +1
(2v3-2)5 -1’

{2+ VB(WE+ VB N (3 ?m) +J (\/64_1)}‘

—:—{\/{r+\/_ +\/7+5\/_

go4

g(_ _ _{\/5+ (14 4+ 4V14)},

% (3 +2‘/ﬁ) VBVt 1/t B,

o= (3) {(+72) +(-5) | }
3

o1 - 3VID)S{(3VIT + 33 — 4)5 + (3VIT - 3V3 - 4)5} — 2]

—_— 2
(‘/Ej‘ﬁ){fmmé{J(“ﬁ)%(‘%j} |
(3\@?; @)(78\/5+23\/ﬁ)% X {J (5 +f‘/§) +J (Hf‘/ﬁ) }
_ @Eva (7+\/;’E)E {\J (18+49\,/§) +J (14+49v’§)}1
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2. J{{Q—l—\/g}{s—l—@}}{\J(17+EJ+J(Q+E)}
s = 5 . 3 _ g ___

1

37 4+ 917 33+ 917 ’
X 1 =+ 1 s

2
G154

I
_
f—’;‘—-\
N
-+
3
o~

=
wo| +
2
e
—_—

=)

1 1,/ /
. = =11/ (9+V2) + /(17 + 13V2)},
9158 . SV )+ ( )}

where the gare highlighted in black and the,@re highlighted in red

2.781323803920547e.

5.8364372603724%¢.

5.93160414841568¢.

6.2220252193329¢.

7.033656610253¢.

20.37749997725¢.

2.911116655774¢.
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3.32593429313¢.

3.39813955444¢.

11.5730481521¢.

3.464643979529¢.

3.830586436322¢.

0.2817853021e.

3.6548630551090639¢e¢.

15.3156144852002258¢¢

15.8334042074# .

16. 542097553485¢c¢e

0.518874943499968¢c¢

4. 245471976946¢¢

18.21547254999¢e.

4. 5878082 4HREST TWENTY-ONE RESULTS

We obtain:
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(2.781323803920547+5.93160414841568+2.911116655774+ 3.32593429313 +
3.39813955444+ 11.5730481521 + 3.6548630551090639 + 15.3156144852002258 +
18.21547254999 + 4.587808247)

Input interpretation
2.781323803920547 + 5.93160414841568 + 2.911116655774 +

3.32503420313 + 3.39813955444 + 11.5730481521 + 3.6548630551090639 +
15.3156144852002258 + 18.21547254999 + 4587808247

Result
71.6949249450795167

71.6949249450795167

And:

(5.8364372603724 6.2220252193329 + 7.033656610253 + 20.37749997725 +
3.464643979529 + 3.830586436322 + 0.2817853021 + 15.833404207477
+16.542097553485 + 0.518874943499968 + 4.245471976946)

Input interpretation
5.8364372603724 + 6.2220252193329 + 7.033656610253 + 20.37749997725 +

3.464643979529 + 3.830586436322 + 0.2817853021 + 15.833404207477 +
16.542097553485 + 0.518874943499068 + 4.245471976946

Result
84.186483466567268

84.186483466567268

From these two results, vadbdtain:

((84.186483466567268)/(71.6949249450795167))+2*(1/3(1/(1.0018674362
)+0.9568666373+0.9991104684))
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1+ - =1.0018674362

are RogerdRkamanujan continued fractions

Input interpretation

84.186483466567268 ( 1

L2 + 0.9568666373 + 0.9991104684]]
71.6949249450795167

3 ( 1.0018674362

Result
3.1436408834621626444919482719365045063068112499917305679005298665

3.14364@&8834¢.

and also:
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1.0018674362+(1/(((84.186483466567268)*(71.6949249450795167)))"1/18)

Input interpretation

1

1.0018674362 +

'V 84.186483466567268 - 71.6949249450795167
Result
1.61840479969938980802812282671598074106801242114829245654695610151

1. 618404 7e3ult th&t 8 & very good approximation to the value of the
golden ratio 1.618033988749...

Observe that we cantoobtanp pr oxi mati ons to °~ al so a:

1/11(4In(((84.186483466567268)*(71.6949249450795167))))

Input interpretation
1
7 log(84.186483466567268 - 71.6949249450795167))

logix) is the natural logarithm

Result
3.16561976100504820. ..

3.165619761¢.

Alternative representations

4
E log(84.1864834665672680000 - 71.69492494507951670000) =
4 log (6035.74361352571792740)
11
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4
E log(84.1864834665672680000 - 71.69492494507951670000) =

4
77 108(0) 10g(6035.74361352571792740)

4
E log(84.16864834665672680000 - 71.69492494507951670000) =
4 Li; (- 6034.74361352571792740)
11

Series representations

4
17 108(84.1864834665672680000 - 71.69492494507951670000) =
410g(6034.74361352571792740) 4 & (= 1) o B70028864936916245621 K

11 11 =1 k

4

E log(84.16864834665672680000 - 71.69492494507951670000) =

8 larg(ﬁDSS.MBE’-lSEZE?1?92?4[}—xJ 4 log(x)
+

— i
11 20 11
4 = (=1)¥ (6035.74361352571792740 - x)* x &

113 k

4
E log(84.1864834665672680000 - 71.69492494507951670000) =
4 | arg(6035.74361352571792740 - zg) 1

il )

11 27 g
4log(zp) 4 {arg(E-DSE.MBE-13525?1?92?4[}— Zo)
et - Mk L

11 11 27
4 & (1) (6035.74361352571792740 — 2~ z5*

11 = k

J log(zgp) -
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Integral representations

4
— log(84.1864834665672680000 - 71.69492494507951670000) =
4 6E035.74361352571792740 1
— —dt
11 .1 t

4
_l log(84.1864834665672680000 - 71.69492494507951670000) =
~8.705288649369162456215 1 _ 12 (] 4 ¢

2 i ooky
j ds .
11im =i gty rl:l—S,'l

1/22(8In(((84.186483466567268)*(71.6949249450795167))))

Input interpretation

1
2—2 (8 log(84.186483466567268 - 71.6949249450795167))

logix) is the natural logarithm

Result
3.16561976100504820. ..

3. 165 6 1mM@solbetuald previous one

Alternative representations

8
2—2 log(84.1864834665672680000 - 71.69492494507951670000) =
8log,(6035.74361352571792740)
22

8
5, |08(84.1864834665672680000 - 71.69492494507951670000) =
8
55 108(@) 10g,(6035.74361352571792740)
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8
E log(84.1864834665672680000 - 71.69492494507951670000) =
8 Li; (- 6034.74361352571792740)
22

Series representations

8
- 108(84:1864834665672680000 - 71.69492494507951670000) =
410g(6034.74361352571792740) 4 o (- 1)¥ o ~B70028864936916245621 k

11 11 1 k

8

E log(84.1864834665672680000 - 71.69492494507951670000) =

8 larg(EDSS.MBﬁlBEZE?1??2?4[} - X) 4 log(x)
4+

2 11
4 & (-1)¥ (6035.74361352571792740 — x)* x &

11 & k

8

E log(84.16864834665672680000 - 71.69492494507951670000) =
4 {arg(ﬁ-DBE.?43513525?1?92?4[}— z.;.,'lJl [ 1 ]
— 7y +

11 27 Zo
4log(zy) 4 {arg(ﬁDBE.?43513525?1?92?4[) - 2g)
—

11 11 2w

4 & (-1 (6035.74361352571792740 — zo)* 25"

11 & k

J log(zg) =

Integral representations

8
E log(84.1864834665672680000 - 71.69492494507951670000) =
4  [6035.74361352571792740 1

— —dt
11 .1 t
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8
2—2 log(84.1864834665672680000 - 71.69492494507951670000) =

-
2 j.f oty @ 8.70528864936016245621 5 Ii- sf" T(1+5) i
as

11ixm =i oty l_I:l—S,'I

From which:

1/22(8In(((84.186483466567268)*(71.6949249450795167)2))5*3"5)/(e”12
log”™3(2) 1og™19(3)))
where

7776
e log?(2) log!?(3)

= 0.02402710726014

(7776 = 2* 3%

Input interpretation

2% . 3°
e'21og?(2) log!?(3)

1
2—2 (8log(84.186483466567268 ~ 71.6949249450795167)) —

logix) is the natural logarithm

Result
3.14159265374490574. ..

3.141592653¢.

Alternative representations

8
55 108(84.1864834665672680000 - 71.69492494507951670000) -
2° . 3° &log,(6035.74361352571792740) 2° . 3°

e log?(2) log'?(3) 22 el2 log?(2) log!?(3)
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a8
E 105(84.18548345555?25800[}0 71.60492404507951670000) —
2° 3°
e 1og3(2) log¥(3)
2° . 3°

8
= - 108(@) 10g,(6035.74361352571792740) -

e'? (log(a) log,(2))* (log(a) log, (3))**

8
E log(84.1864834665672680000 - 71.69492494507951670000) -

2° . 3°
e log?(2) log!¥(3) B
16 th_1[5935.?43513525?1?92?40] 2°..3°
— CO =
22 6034.74361352571792740 ) ¢'2 (2 coth 1(2))"® (2 coth 1(3))?

Series representations

8
E log(84.1864834665672680000 - 71.69492494507951670000) -

2°..3° 8 {arg(ﬁDBE.?43613525?1?92?4[}—xJJ
= I
e?log3(2)log??(3) 11 2n

41 2- = (-)f@-x)f kY
DEEXJ_???ﬁ/ 12 ZfﬁlMJ-ﬂﬂgiﬂ—Z( F2-x)x
11 27 o k

_k 319
| arg3 —xJJ (—ljk (3 —x,'lk xx
2 —— | +1 - -
[ ”r{ ox + logix) ,; P

4 & (-1)* (6035.74361352571792740 — x)* x X

11 & k
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8
E log(84.1864834665672680000 - 71.69492494507951670000) -

2° . 3° 4 {arg(5035.?43513525?1?92?40-zule [1]
— og +

e2log®(2)log’%3) 11 27
4log(zy) 4 {arg(5035.?43513525?1?92?4[}—z.;.
- Lt L

11 11 2m

arg(2 — zg) 1 < =1F 2 - zgF 25 )
[flz [lﬂgEZuH {%J [log[z_ﬂ]HDEEZG]]—; K o) Zp ]

3 - 1
[l{}g(zu] + la—rg( ZG}J [lﬂg[—] + log(zu]] -
2m 20

i (- 1* (3 - 20)* 75" ]19]
k=1 k
4 & (-1)* (6035.74361352571792740 — z5)* 25"

11 .~ k

Zp

) Jlﬂg(zﬂ.] - ???E-/

8
- log(84.1864834665672680000 - 71.69492494507951670000) —
27 . 3°
e log?(2) log!?(3)

6035.74361352571792740
8 7 - arg 2 ~argZ0) | 410g(z0)
—im + _
11 2x 11
2 3
7= arg(—] — arg(zg) © 1)K (2 - zg)F 2K
7776 | |e'? |2i &l +log(zg) - S
Ao g0~ 3,
k=1
3\ . Ly
2in H_arg[z”] T +log(z )—E(_”k B-z)fa| |
2 0 k
| k=1
4 i (- 1)¥ (6035.74361352571792740 — zp)* 2o
11 & k
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Integral representations

a
E ng[M.lBM8345555?2580DDD 71.69492494507951670000) -
2° . 3°
2 log*(2) log?(3) B

4(-21384 + ¢12 Uiztl‘“jg Uls :l dt)® JiﬁﬂEE.MSﬁlSEEETlTQZMJ]tldt

e (f2Lae) (3 Lae)”

8
E log(84.1864834665672680000 - 71.69492494507951670000) -

2° 3 [ [ 23 23
= |2 |-179381993472i " 7 +
e log?(2) log!?(3)

pf i T(=s*T(1+s5) P picwr2 ' T(=s*T(1+5)
s j ds f i s
—i ooty I'(l-3s) —i ooty I'l-3s)

-8.70528864936016245621 5

i oty @ Ti=5)°T(1+5) ]]
j ds /
=i ooty l_I:l—S,'I
ity T(=s)PT(1+5) V[ picwr 2 T=s)*T(1+s) |
11912;'::] IS TA+S) s j ' Sy TA+9) s
—i ooy Il -3) —i ook y I'l-s

Or:
1/22(8In(((84.186483466567268)*(71.694924945079516(2))10"3)

Input interpretation

1 24
E (8 log(84.186483466567268 - 71.6949249450795167)) - —
10

logix) is the natural logarithm

Result
3.14161976100504820. ..

3.141618761¢é.
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Alternative representations

8 24
P log(84.1864834665672680000 - 71.69492494507951670000) —~ — =
10
8 log, (6035.74361352571792740) 24
22 108
8 24
s log(84.1864834665672680000 - 71.69492494507951670000) - — =
10
El (a) log, (6035.74361352571792740) 24
— 1og(a) 1o . - —
8 24
s log(84.1864834665672680000 - 71.69492494507951670000) - — =
10
8Li; (- 6034.74361352571792740) 24
22 10°
Series representations
8 24
p log(84.1864834665672680000 - 71.69492494507951670000) ~ — =

3 4log(6034.74361352571792740) 4 o (—1)F o B70028864536916245621 &
+ -

125 11 11 =1 k

8 24
s log(84.1864834665672680000 - 71.69492494507951670000) ~ — =

10
3 8 larg(6035.?43513525?1?92?4[} —-X) 4 log(x)
-— 4+ —inm +
125 11 2 11
4 & (=1)% (6035.74361352571792740 - x)* x ¥

11 & k
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8 24
P log(84.1864834665672680000 - 71.69492494507951670000) - — =
10

3 4 {arg(6035.?43513525?1?92?4[}— z{.JJI [ l]
og| — |+
Zg

S
125 11 2m
4log(zy) 4 {arg(ﬁDSS.?43513525?1?92?4[}— Zo)

2T

+
11 11
4 & (-1 (6035.74361352571792740 — z)* zg*

11 & k

J logizgy) -

Integral representations

8 24
2—2 log(84.1864834665672680000 - 71.69492494507951670000) - =
10
3 4 *6035.74361352571792740 1
_—— e — - {ft
125 11 .1 t

8 24 3
2—2 log(84.1864834665672680000 - 71.69492494507951670000) -« — = - ——

108 125
—-8.70528864936016245621 5 l_I:— sz 1—|:

2 Y cody g 1+ 3)
j ds
11ém =i caty 1_[:].—5]

Or again, utizing the Ramanujan taxicab numbers:

1/22(8In(((84.186483466567268)*(71.6949249450795167))))
(24/(79173+812/3+1)71/3)

where we obtain easily (784812+1)" from the following identity:
3 2 <)
721 412 = 10/6°=Y/

Input interpretation

24

1
2—2 (8 log(84.186483466567268 ~ 71.6949249450795167)) -

3
-\/?913 +812% +1

logix) is the natural logarithm
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Result
3.14185738476742444 .

3.14185&4384¢.

Alternative representations

8
i log(84.1864834665672680000 - 71.69492494507951670000) —
24 8 log, (6035.74361352571792740) 24

3 22 - 3
-\/'?913 +812% 41 -\/1 +791°% + 8123

8
E log(84.1864834665672680000 - 71.69492494507951670000) -
24

3
-\4{?913 +812% 4+ 1

8 24
55 108(0) 10g(6035.74361352571792740) -

2 3 3
\/l+ 791° + 812

8
> log(84.1864834665672680000 - 71.69492494507951670000) -
24

3 3 3
7017 + 8127 + 1
B Li;(-6034.74361352571792740) 24

22

3
\/ 1+ 7913 + 8123
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Series representations

o log(84.1864834665672680000 - 71.69492494507951670000) —
24

3
-\l'?913 +8123 41

12 410g(6034.74361352571792740) 4 & (- 1)* o B70928864536916245621
- + -

_Zt—lj
505 11 11 =1 k

8
E log(84.1864834665672680000 - 71.69492494507951670000) -

24 12 8 larg(6035.?43513525?1??2?4[}—xJJ
= - +—im +
505 11 2
V7913 48128 + 1 d
4log(x) 4 i (- 1" (6035.74361352571792740 - x)* x *
11 114 k | |

8
E log(84.1864834665672680000 - 71.69492494507951670000) -
24

-5?913 +812% 41
12 4 | arg(6035.74361352571792740 - z;) 1
-— — { Jlog — |+
505 11 27 Zo

4log(zp) 4 |arg(6035.74361352571792740 - z;)
208020 2 { JIDEEZM -
11 11 27

4 & (-1)% (6035.74361352571792740 — zp)¥ z5*
k=1 k

11

Integral representations

8
E log(84.1864834665672680000 - 71.69492494507951670000) -

24 12 4 *0035.74361352571792740 ]
— G — - dt
; 505 11 t
V7913 48123 41 :

86



8
Z’E log(84.1864834665672680000 - 71.69492494507951670000) -

24 12
==-—+%
-2{/?913 +812% 41 205
9 [ricesy o 370528864936916245621 5 [ 12 1y | g
ll!lﬂ'j—j,\w}r l_I:l—.S'j ds

From which:

((1/6((1/22(8In(((84.186483466567268)*(71.6949249450795167))))
(24/(79173+812/3+1)71/3)))A2)) 181-2

Input interpretation

1(1
- [— (8 log(64.186483466567268 - 71.6949249450795167)) -

6|22
15
24
]Z] -21-2
3
-\/?913 +812% +1

logix) is the natural logarithm

Result
1728.157763100057. ..

1728.157763¢.

This result is very near to the mass of candidate gluéalf10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdimeariant of an elliptic
curve (1728 = 8* 3% The number 1728 is one less than the HaRd@ynanujan
numberl729 (taxicab number)
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Alternative representations

1] 8
- [— log(64.1864834665672680000  71.69492494507951670000) -

6|22
15
24
-21-2=
3
-\/?913 +8123 +1
15
1 [Blﬂgp(5035.?43613525?1?92?4[}] 24
234 |- -
6 22 2{/ 1+ 791% 4+ 812°

1|8
g [2—2 log(84.1864834665672680000 - 71.69492494507951670000) -

15

24
~21-2=
-3{/?913 +8123 +1
15
L [ 8 Li; (— 6034.74361352571792740) 24
— +| == —
6 22 i/ 1+ 7913 + 812°

18
g [2—2 log(84.1864834665672680000 - 71.69492494507951670000) —

15
=21-2=

24

3
-J?913 +812% 41

15
24

1| 8
=23 4| — | — logia) log,,(6035.74361352571792740) -
5[22 o(a) log,( ) {/ : :
W14+ 791° + 812
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Series representations

1] 8
g [2—2 log(84.1864834665672680000 - 71.69492494507951670000) -

15
24

—21-2=

3
-\/?913 +812% 41
1 12 4
+ - +—
470184 984576| 505 11

fes]

Z (—0.000165707122628820916395)" ]]30
k

log(6034.74361352571792740) —

k=1

18
g [2—2 log(84.1864834665672680000 - 71.69492494507951670000) -

15
24 1

=21-2=-23+
470184984576

3
\/ 7913 + 8123 + 1

12 4 arg(6035.74361352571792740 - X)
Ts05 11 IH[ J+lﬂg(x;|_
505 11 an
i(—ljk (6035.74361352571792740 — x)* x* ]]3“ -
k=1 k

1] 8
E [2—2 log(84.1864834665672680000 - 71.69492494507951670000) -

2715
24
3
-\/?913 +8123 41
12 4
21-2=-23+ - — + — |log(zp) +
470184984576| 505 11

arg(6035.74361352571792740 - z;) ]
{ J [lﬂg[—]+ lﬂg(zu;] -
¥y Zo
i (- 1) (6035.74361352571792740 — zo)* zp" ]]3“
k

k=1
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Integral representations

B
i log(64.16864834665672680000 - 71.69492494507951670000) -

b6
15
24 ]Z]
3
V7913 48123 41
12 4 J-m35.?43513525?1?92?40_1 dt)®
505 11 -1 —
21-2=-234

470184 984576

1] 8
I— Ii log(84.1864834665672680000 - 71.69492494507951670000) -

6
15
24
]Z] —21-2=
3
-\/?913 +812% 41

(ﬁ 2 ooty ~5-70528864036916245621 5 1y .2 17 o ds 30
505 11img «=iwoty ril-s
=23 +

470184084576

["(x)is the gamma function

(L/27((((1/6((1/22(8In(((84.186483466567268)*(71.6949249450795167))))
(24/(79173+81273+1)71/3)))*2)) 181-2))) 2-1/sqrt2

Input interpretation

1]1]1
5 ”a Ii (8 log(64.186483466567268 - 71.6949249450795167)) -

15
24 1
-3\/?913 +8123 +1 V2
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logix) is the natural logarithm

Result
4096.040841316199. ..

4096. 08 0B8®9B = 64
Alternative representations

1|18
— g [— log(84.1864834665672680000 - 71.69492494507951670000) —

27 22
15
24
—21-2]| -
3
-J?ng +812% +1
1 1 1 | 8log, (6035.74361352571792740)
— =|—|[-23+|- -
vz oo|27 6 22
15
24 1
3
-\1'1 + 7913 + 8123 vz

1{]1] 8
E g [— log(84.1864834665672680000 - 71.69492494507951670000) —

22
15
24
—21-2|| -
3
-\('?913 +812° +1
1 P 8 Li; (- 6034.74361352571792740)
_— — | - + — | — -
vz |27 6 22
15
24 1
Va2

3
-Jl + 7913 4+ 8123

91



11| &8
27 E [2—2 log(84.1864834665672680000 - 71.69492494507951670000) -
15

=21-2|| -

24

1
-3\1'?913 +8123 41 V2

1 1] 8
— |23 + | - | — log(a) log,(6035.74361352571792740) -
27 6 [22 gla) log,( )

15
24

1
3\(' 1+ 791% + 8123 Va2

Series representations
1| &
pl | e [2—2 log(84.1864834665672680000 - 71.69492494507951670000) —

15
24

=21-2|| -

3
\/ 701° + 812° + 1

[ 12 4log(6035.74361352571792740) ]30 2
L — i 23 _ 05 11 a
ﬁ 729 470 184984576
1
(-1* (2-x* x"‘f{_%]jt

k!

explin| Lﬁ_ﬁ IRED I

f - } ¥ = 1 %
LI B A I'\ d |'.| x L
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8
— || = | — log(84.1864834665672680000 - 71.69492494507951670000) —

27| 6|22
15
24
—21-2|| -
3
-J?913 +812% +1
1 1 [_£ + 4loe(6035.74361352571792740) 3042
— = —|-234 2B 11 _
vz 729 470 184984576
1 -2 argi2-zp)/(2r))  1/2(-1-[arg(2-zp)i2m)])
(%) o

{—ljk{—l] (2-zg jk za‘l'

Qi 4
=0 k!

1|[1] 8
— [| = | = 10g(84.1864834665672680000 - 71.69492494507951670000) —
271|622
15
24 1
—o1-a|l - — =
-3?913 +812% 41 vz
1 1 12 4
—|-23+ — —— + — |log(6034.74361352571792740) —
729 470184984576 505 11
i (—0.000165707122628820916395)¢ ]]3'}]Z
k=1 k
1 .
-1 2ok F (- ;.]k o

exp[' Larn{z arg(ad-x) MT Zk . -
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Integral representations

1
7 g [— log(84.1864834665672680000 - 71.69492494507951670000) —

15
24

=21-=-2|| -

3
-\/'?913 +812° +1

A2 4 re035.74361352571792740 1 “1]30 2
1 [ Ii5{|.5 - Jl @l
- 23 _ i

470184984576

1|8
e E 2— log(84.1864834665672680000 - 71.69492494507951670000) —

15
24 1
—21-2|| - —
3
-\/?913 +812% 41 V2

(_£+ 2 J-;-m}r 6034.74361352571792740° ri-s)2 ril+s) {55]30 2
505 11ix = ety ril-s

470184984576

-23+

729

1
V2

['(x)is the gamma function
We obtain an approximation t

o al

1/36(13In(((84.186483466567268)*(71.6949249450795167))))
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Input interpretation
1
2 (13 log(84.186483466567268 « 71.6949249450795167))

logix) is the natural logarithm

Result
3.14363629044251314. ..

3.14363629¢.

Alternative representations

13
— log(84.1864834665672680000 - 71.69492494507951670000) =
13 log, (6035.74361352571792740)
36

13
% log(84.1864834665672680000 - 71.69492494507951670000) =

13
3¢ 108(@) 10g,(6035.74361352571792740)

13
% log(84.1864834665672680000 - 71.69492494507951670000) =
13 Li; (- 6034.74361352571792740)
36

Series representations

13
E log(84.16864834665672680000 - 71.69492494507951670000) =

13 log(6034.74361352571792740) 13 & (- 1)F o B 70728804936910245621 &
36 36 & k
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13

E log(84.1864834665672680000 - 71.69492494507951670000) =

13 larg(ﬁDSS.?43513525?1?92?4[}—xJ 13 log(x)
+

—im

18 2 36
13 &, (=1)% (6035.74361352571792740 - x)* x &
— or x L
36 k=1 k

13

% log(84.1864834665672680000 - 71.69492494507951670000) =
13 {arg(ﬁDSS.?43513525?1?92?4[}—EQJJl [ 1 ]
— 0 +

36 2m z_.].
13 log(zg) 13 {arg(E-DSS.?43513525?1?92?4[} - Zg)
— +_ ES—

36 36 2n
13 & (- 1)% (6035.74361352571792740 — o)X 25"

36 £ k

J log(zg) =

Integral representations

13
26 log(84.1864834665672680000 - 71.69492494507951670000) =
13 6035.74361352571792740 1

—dt
36 1 t

13
6 log(84.1864834665672680000 - 71.69492494507951670000) =
~8.705288649369162456215 [ _ (2 (] 4 )

13 ooty @ )
j ds for -1
200 Joioory I'l-s)
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We havethese other expressians

1 1 1y 2
1 13\ 7 1 \3 1 \?
Q Lo (= 14+ —— +(1——)
169 Gigo ( 4 ) {( 3\,@) 3\.«@ }
1
1 1|, 13 —3,/13\°
— = - |(VIB-2)+ | —2~
G169 3 2
Py ps
11 —13\" 11 —v13\°
X 3v3 — A —[3v3+ A
2 2
From:

(13/4)N(1/6) [(1+1/(3sqrt3))M(1/3)+£1/(3sqrt3))(L/3)]*2

Input
13 1 1 ’
&6 — 3l+ + 3 l1]—-—
4 [J 3v3 J sﬁ]

Exact result
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Decimal approximation
4.8277165856693115058508599034137527538403435680843835066370462266

4. 8277165856693115¢

Alternate forms

oot of x®—26x* +65x% =52 near x = 4.82772

W[-%- V3 +'2\‘[9+ ﬁ]z
3V6

1

3

zm{,' 13(821-72V3 | +.,~. 13(821472V3 )

Minimal polynomial

xﬁ— 26x4+ E-sz— 52

Expanded forms

zr Viz V28-6v3 \-"'_\1"28+I5

3v2 3v2

V13 [1— —h}?]‘” EE [1+ 3—%]’"‘3 . . .
- + : 23 13 1 [1——][1+
Va2 2 33 3vV3
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and:

a o /Ta\3
{N;ﬁm(m 3\,13)

(L) e

G1go 2

1

1 1
~ 11 —13\° 11 —+/13\°
x{(?nfS 2" ) —(3\/§+ 2" )

1/3 [(sqrtl3i 2)+(1/2*(13-3sqrt13))N(1/3)*(((3sqrtdl/2(11-sqrt13))(1/3)
(3sqrt3+1/2(131sqrt13))™(1/3)))]

Input

él[\n"'l_—z_]+

{/é[m—zv’ﬁj Iifsr_ém_m)—{/SE+§(11—W)]]

Result

1
3 -2+v13 +

{/é[ls—sm) I{/zﬁ+%[m—llj—{/3\5+%[11—m)]]

Decimal approximation
0.2168804008460634642084835038906402147766632806686521327986670993

0.21688040084606°¢. .
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Alternate forms

é[[-i‘/_maﬁwl— _-ih“ar_m]{/ztlz—sﬁ) +

2v’1_—4]

oot 0 x6+4x5—2x4+4x3+2x2+4x—1 ear x = 0.21688

é[—4+2v’ﬁ—{/2[13—3v’ﬁ][11+5ﬁ—m) *

\/[13 3V13)(-11+6V3 +V13)

Minimal polynomial

rax —axtrar 2t vax-1

Expanded forms

3[2+m+{/—[ 91+39F+23v’_—9v’_

%{/%(;mz;rr—zzu’l_—a@)

m

+ -

(13 - zv’_[zr+—[11—v’ﬁj]

B3| =

l
3

(13- zr 3»*'_+—|(v’_3—11)]

1
2
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From the two above expression, we obtain, after some easy calculations:

3*(((13/4)N1/6)[(1+1/(3sqrt3)N(1/3)+(21/(3sqrt3))N(1/3)]*2)) * ((1/3 [(sqrt1B
2)+(1/2*(13-3sqrt13))™M1/3)*(((3sqrtdl/2(11-sqrt13))™(1/3) (3sqrt3+1/2(11
sqrt13))™(1/3)))]))

Input

i

+ 3

e

[\/zv’_— 11-@)—{/3ﬁ+é(11—v’ﬁj]]]

Exact result

l &
L | VT
V2 o \ 3»*'_ \' 3\"_ v

{/é(m-zv’ﬁj [\/3E+— (V13 -11) - \/zﬁ+— 11-@]]]

Decimal approximation
3.1411113248134474974049996707086011772829231957938193624736993149

3.141111328813447¢. .

Alternate forms

x®—78x° +819x% — 4914 x* + 17901 x* - 37908 x + 37908
x = 3.14111
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[\.fz? 3vV3 +,3|'39+v’_]
18Y2

[4-2v’ﬁ+{/ 2(13-3V13)(11+6V3 -V13) -

\/[13 313 ) (- 11+5u’_+v’_]

m[-?\'/g—ﬁ +'{/9+ﬁ]z

3

6V6
[-4+z~!1 -23"3'?£/gl+39v’_-23x31 ~9v39 +

2%/3 '3\/—91+39ﬁ+23v’1 ~ 9439 ]

We have:

gi9s = \f{l—l—\/_){—l\./a—l—\/_] {J(QZ‘/_) J(I:{Jﬁ)}‘
(1+\/E) (Sx/EJﬂ/ﬁ)%{J(?Jrv’ﬁ) J(»/H—l)}
Goos = 5 5 . 2 + 8 _._

From:

gios = v’mmx/h@ﬁ{d (9:@) N (Hg‘/ﬁ)}

(1+sqrt2)"0.5 (4sqrt2+sqrt33)"(1/6) [(1/8*(9+sqrt33))"0.5+(1/8(1+sqrt33))"0.5]

Input

Vievz Yavz Ve [\/é[m@) +\/§[1+@;]
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Exact result
Vievz Savz v [é Laevam)+ L #é[m@;]

Decimal approximation
5.3049225181864850208455872334358072272926307626544499803523659465

5.30492251818648¢e

Alternate forms

Ves+8Ve6 \/[1+ﬁ}[5+@+v42+ 10@]

1
2

é[u’z—zf +v2r2i)Vav2 + V33 Nz[uu’ﬁ] +\/2[9+@]]

oot of x® 22288 x" - 3628 x% + 1004 x° +
26854 x* - 1004 x> - 3628 x% + 22288 x + 1 near x = 22288.2

vz v (o o) o moom)|
2v2

Minimal polynomial

x™® _ 22288 x* — 3628 x%° + 1904 x** + 26854 x** - 1904 x'® — 3628 x'% + 22288
(7]
X +1
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Expandedforms

;4»@@
[Ji+i[g+@wﬁ]+\/l+i[ﬁ+@+m]
) \'E 2 2 2

\/(l+ V’E][l+ v’ﬁ] 'ﬁv4ﬁ+@

+

2v2
\/[1+ ﬁ)[‘;u v’ﬁ] 'ﬁu4ﬁ+v’ﬁ
22

(1/2(1+sqrt5)) (1/2(3sqrt5+sqrt41))"0.25 [(1/8*(7+sqrt41))0.5+(1/8(sqrt& 1
))"0.5]

Input

1
2

[é[l+ﬁ]][ [3@+V’H]]ﬂ25[\/$(?+\fﬁ] +\/§[M‘l]]

Result
5.4789307137741778631422933388746486067850216067301672332619100408

5.47893971377417¢ée. .

104



From the two above expressions, after some easy calculations, we obtain:

A7*1/(((((L/2(1+sqrt5))1/2(3sqrtb+sqrt41))°0.25 [(1/8*(7+sqrt41))"0.5+(1/8(sqrt41
i 1))°0.5]) * (((1+sqrt2)*0.5 (4sqrt2+sqrt33)*(1/6)
[(1/8*(9+sqrt33))"0.5+(1/8(1+sqrt33))"0.5]))))

Input

47

(|G ve) G evs +van) [\/;p vaT) + | LT - y |

!

1

[-\/Hrz Savz v [\/é[m@j +\/é[1+@;]]]

Result
1.6170456893611514740626547600902401324209904177855159070994338865

1. 6170456 88Uk thdt is & ery good approximation to the valuief
golden ratio 1.618033988749...

We have:

1
G

59 + 771

=)

105



From:

1
59 + 771\ °
ey

R (=)

(5sqrt3+sqrt71)°0.25 (1/4*(59+7sqrt71))(1/6)
[(1/2*(21+12sQqrt3))"0.5+(1/2(19+12sqrt3))"0.5]

Input
[5ﬁ+ﬁ)“-25{/i[59+?ﬁj [\/é[zu 12v3) +\/é[19+12v’?)]

Result
32.274023643400838325366335166633123694416994026577802276726711006

32.2740236434008¢ ¢

and:

(=)=
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[(1/2*(9+4sqrt7))"0.5+(1/2(11+4sqrt7))"0.5]
[(1/4*(12+5sqrt7))"0.5+(1/4(16+5sqrt7))"0.5]

Input

\/E[?wﬁ] +\/E[11+4ﬁj]l\/£[12+5ﬁj +\/£[15+5v’?j]
2 2 4 4

Exact result

I\/é[guztﬁ_] +\/é[ll+4ﬁ]][é'm+ %m]

Decimal approximation
33.447338319059795840025663675972009634588228128275780414941784732

33.4477338319059¢e.

Alternate forms

[2+ ﬁ+'w9+4u’?][5+ V7 +V 244 mﬁ]

1
4

i['v{12+5\5 +'\/[15+5ﬁ]['\/15+5v’? +'\/22+8v’?]

oagy r18xfr16x° +7xt 160 1180 24 x 41
x = 33.4473

\/31[a+3v’?j #2724 103V7 +V284+109V7 +V316+119V7
2v2
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Minimal polynomial

¥ ozax r18x%+16x +7x 167 1180 - 34 x4+ 1

Expanded forms

1

; \/( +2F] 12+5V7) + \/(—+2F] 12+5V7) +

\/( +2v’_] 16+5V7) + \/(—+2v’_] 16+5v’_]

Jé[?mﬁj[mmﬁh% (11+4V7)(12+5V7) +

1
2

E\/%[g+4ﬁj[lﬁ+55]+£ é[ll+4ﬁ][lﬁ+5\f’?j

]

Dividing thetwo above expression, after some easy calculations, we obtain:
(((([(1/2*(9+4sqrt7))0.5+(1/2(11+4sqrt7))"0.5]
[(1/4*(12+5sqrt7))™0.5+(1/4(16+5sqrt7))"0.5])) / (((5sqrt3+sqrt71)"0.25
(1/4*(59+7sqrt71))M(1/6) [(1/2*(21+12sqrt3))*0.5+(1/2(19+12sqrt3)) V) B'14

Input

[[\/ 9+4V7) \/211+4v’_]

[\/i[12+55]+\/£[16+5ﬁ ]]f[Eﬁﬂf_”E

{/— (59+7V71) [\/ (21+12V3) + \/%wuzv’_]]]m
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Result
1.6486114189252492362932869545049375152963 148797542877613812872744

w 2
1.648611418 S{—GZ% £644934 8 (trace of the instanton shape)

From which, after some calculations, we obtain:

(((((([(1/2(9 +44a7))n 5+4(1/2(11+4a7))"C
/I (((5a3+a71)"0.25(1/ ( 59+7a71))™(1/6)][(
N14)M576-2 T

Input

[[[\/ (9+4V7) \/211+4v’_]
[\/i[12+5ﬁ)+\/i[lﬁ+5ﬁﬁ]]/

[[5 V3 VTP \/i (59+ 7V7T)

1 1 14415
[\/5[2“ 12V3) +\/5[19+12ﬁj]]] ] 76— 2

i is the golden ratio conjugate

Result
1729.00. ..

1729

This result is very near to the mass of candidate glué{alf10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdimeariant of an elliptic
curve (1728 = 8* 3% The number 1728 is one less than the HiaRéynanujan
numberl729 (taxicab number)
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(17271 c2/7209+4a7))™0.5+(17 2(
"n0o.51))/(((5a3+a71)"~0.25(1/4(59+7av7
0.5])))"14))M1576-2 G1))"2

Input

N e )

\/—[15+5ﬁ}]]/[[5ﬁ+ﬁ}“‘25

\/ (59+7V71) [\/ (21+12V3) +

\/E (194+12v3) ]]]14]15 ~76-20 - 1]]2

i is the golden ratio conjugate

Result
4096.00. ..

4096= 64

Now, we have:

Gaas = (l:ﬁ) (2+V3)3{y/ (4 + VI5) + 151},

- ({(22) | (E29))
RCERICS

Goay = (l-'_‘/g) —|—\//_J1{1‘/[:—1—|—\/I_ -I—]_'frl}
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(1/4(1+sqrtb)) (2+sqrt3)N(1/3) [(4+sqrt15)0.5+15"0.25]

Input

[:l; (1+ V’Ei]i/m vEY ('\/4+ V15 + 150.25]

Result
5.9907020764867049706652105816600582973816363043537276451561120254

5.990702076¢€.

and:

[(1/4*(1+25Qrt2))*0.5+(1/4(5+25qrt2))0.5]
[(1/4*(1+3sqrt2))*0.5+(1/4(5+3sqrt2))"0.5]

Input

Ji(1+gJE)+J§[5+2JEJ[J§[1+BJEJ+Ji[5+3J5ﬂ

Exact result

(éJ1+2¢E-+%J5+2JEJ(%J1+3JE-+éd5+3€5]
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Decimal approximation
6.3352883328635442071542858654823131521497473581500473659495217862

6.335288332¢.

Alternate forms

l\/[3+zﬁ+'\f13+1zﬁ][3+sﬁ+' 23+1B~E]

2

i['\[l+zﬁ +'\/5+2v’5]['\/l+3\’€ +'\/5+3\’E]

ootof x®—42x” +75xf -6’ —s2xt 6P 475t —42x 41
ear x = 40,1359

1
4

[ 1?(1+w5}+'\/13+5\5 V174132 +V37+25V2

Minimal polynomial

P _aox e 7sxtoex? msax® —ex®aTsxtoaox?t e

Expanded forms

i[\/[nzﬁj[uzﬁj +\/[5+2ﬁj[1+zﬁ_j +

\/[1+2\E}[5+3\E} +\/[5+2\E}[5+3\E)
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\/[l+2\"5)[l+3\5) +i\/[5+2v’3)[l+3@) +

| =

;{\/[uzﬁ][mzﬁ] + i \/[5+2\Ej[5+3\“’5j

From which:

((((([(1L/14*(1+2sqrt2))"0.5+(1/4(5+2sqrt2))0.5]
[(1/4*(1+3sqrt2))"0.5+(1/4(5+3sqrt2))"0.5]))) / (((1/4(1+sqrt5)) (2+sqrt3)(1/3)
[(4+sqrt15)"0.5+1570.25])))"9

Input

o
\/i[uzﬁ)+\/i[5+zﬁ)][\/i[1+zﬁ)+\/i[5+zﬁj]

HEE w*?_]]'i/h V3 (-\/4+ VI5 + 150.25]

Result
1.6542379056918814233976130480854520295510340941827758884008662695

1. 65 4 2 3résalOveérgnear to the 14th roottbk followingRa manuj ands
invariantd = "Qus/"Qo1/5 - = 1164.2696 i.e. 1.65578...

Or also:
((Brrax(1+2sgrt2))"0.5+(1/4(5+2sqrt2))0.5]

[(1/4*(1+35qrt2))"0.5+(L/4(5+3sqrt2)) 0. 5]X((L/4(L +sarts)) (2+sart3)(1/3)
[(4+sQrt15)10.5+15"0.25])))))))))*15

113



Input

3[[\/4 1+2v2) + | L5+ 2v2) ][\/4 1+3vE) 4 ] 5+3v"_]

G[u \Ej]{/[m (\/4+ 15 +15“25]]]15

Result
1.6454629156496941698628610535627310586882551687820509161641974172

1. 645462 9@(@6;2%:).1.64:49348 (trace of the instanton shape)

We obtain alsp

(B @a+2sgrt2))*0.5+(1/4(5+2sqrt2))"0.5]
[(1/4*(1+3sqrt2))0.5+(1/4(5+3sqrt2))"0.5]))X((1/4(1+sqrt5)) (2+sqrt3)™(1/3)
[(4+sqrt15)"0.5+1570.25]))))))))*15)"136

Input

N (e (e N e

(i[n m]-i/z+ (V{4+ 15 +15“'25]]]15]15—25

Result
1729.18...

1729. 18e. .

This result is very near to the mass of candidate gluéi{all10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdmeariant of an elliptic
curve (1728 = 8* 3% The number 1728 is one less than the HiaRéynanujan
numberl729 (taxicab number)
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(2727 ((C(Eeecr/a*(1+2sqrt2))M0.5+(1/4(5+2sqrt2))"0.5]
[(1/4*(1+3sqrt2))"0.5+(1/4(5+3sqrt2))"0.5]) X ((1/4(1+sqrt5)) (2+sqrt3)™(1/3)
[(4+sqrt15)70.5+1570.25])))))) 15)"187)) 2-0/2

Input

Z—l?r[[[z[[\/i[uzﬁ) +\/i[5+2\@)]

[\/i[1+3\*’5j +\/£[5+3~E]]—
4 4
2

] o

¢ is the golden ratio

Result
4096.04. ..

4096.D4409% = 64
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Series representations
1 1 1 1
[—”[3[[\/—[“2»*2]+\/—[5+2¢2}][\/—[1+3v2]+
27 4 4 4

4[5+3~¢ ]] —{1+V¥5)

Va:v3 ['\{4 +V15 + 15“'25]]]15]15 -

2
¢ ¢
27| = -=--+ =27 +
2

225051707283 248 404043 264 398 919 956893 908 530667 320 .
312401 148007 480414880 605588 527456 387 252533530 ",

387658761101 443
@ (=D (=2) 2= 20 70"

1
5 1+2vz, Z 5 +

(=3 220" 2

. -1
3 5+2vz Z o

-k
. @ (= (-2), 2- 20" 3
3 1+3¢zﬂz o +
k 1 k -k
1 w (=1 (= 2], (2-20)" 2
- 5+3\|‘ng 2k -
2 ;] k!
k 1 k .-k
1 = (=D (=), 3-20) 25
—32-}-'\!3']2 Kl
k=0
o (~1F(=2) (5 - zg)¥ 2"
1+\"z.].z 2k 1.96799 +
k1
k=0
k 1 k k 2252
o (=% (=), (15 - 29)" 2g
4-!‘-"#3'}; X

for (not (zpeR and —oo <
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[2?[[[ [[\/ @+2v3) 1} i5+2ﬂ][\/ (1+3V3) +

4[5+3‘f—)] ~(1+53)
Vaivs ['\lewfﬁ +150.25]]]15]]5_

C e ¢ 1
7| - o= | =27+
27 27 720

225051707 283 248404043 264 398 919 956 893 908 530667 320",
312401148007 480414880 605588 527456387 252533530 -
387658761101 443

2 st 22

e (-DF -tk (=),
k! *

k=0

o)
@ (-1F 2-x)fxk (=2
e

k=0

ot

w (=1 (2-x)F x7* [_ l)k
+

2 k! )

k=0

%\][SJFSEXP[M[%J]H
o (-1F 2-x)fxF(-2)

k=0
1 a._
_[2+exp[fn-[MJ]ﬁ
4 2m
w (-1 (3-x)fx¥(-1)
2, : k]"(lﬁl
-0 k!

ool 2]

@ (-1F(5-xfxt [—i)k]

1
k=0 k!

15 -
[1.95?99 + J[zt +exp[r';r [MJ]E
2m
= (DR s -xf K (-1), 225)2
2, k!

k=0
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N (e e
i) oo

Yasvz [\/4+v’ﬁ +15°'25]]]15]15—

P e e 1
27|l ——==-—-+ —|-27+
2 2 729
225051 707 283 248 404 043 264 398919956 893 908 530667 320,
312401 148007 480414 880 605588527456 387 252533530387 .

658 761 101 443
[[E 149 [i ]1."2- Largl2-zg) (2] zg',-u?.{1+|_arg1’2.—2.'1;. 2T
Zp

+ =
k!

1 -k
@ (=1 [—E}Ik (2-20)* 25 1
5+
2
]1 /2 |argi2-zg)(2m) 12{14_[3[3{2_203:.{2Im
Zp
(-

k=

=

2

ME@HH

D¥ (-1, 2 20 2"
k!

bl
=

1 1 2 largi2-20)027) 0014 lare2-zn 02 500
- [|1+2 [ ] zg a2 Rl2m]
Zp

+ -
k!

1 -k
O e MR T
54+
2
]1 (21arg(2-20)/(23)] 3214 arg(2-zg )2 m))
2g
(-

bl

[4+]
s1-t

Ma

¥ (=1, 2= 2 za"]

: k!

1 V2 1argi3-20 020 09 14 (arg3-20 (2 7))
[2+[ ] (V214 larg(3-z0)(2m)

I
=

1
4 20 v

= (-1 (- 1), 3 - 20 25"
D o ~ /3
k=0 '

[1 . [i]lz Larg(5-zg (2] z";|.'2{1+|_arg{5—zﬂ W2

E

[=]

(1% (- 1), 520 5°
k!

[~¢

] 1.96799 +
k

1 \W21argils-2g )20 19 14 arg15- 2411270 ))
[4+[ ] g2 (1HarE(15-20)/2)]

I
=

Zp

2
2 X

w (= Uk l‘)k(15—ﬂu)k zak] 22542
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We have:

f 7 4+ /53 5365 265
@ - \_{(2+\®( +;53)}{J(89+; 265)+\(81+;g365)}‘

2
l'{l?'+\/ﬁ+1?+-{5+\/ﬁ)} J{l+\/ﬁ+lﬁ(5+\/ﬁ)}]
Gagg = \ + :

16 16

From:

- [l R [ 5)

[((((2+sqrt5))(1/2(7+sqrt53))))"0.5]
[(1/8*(89+5sQqrt265))"0.5+(1/8(81+5sqrt265))"0.5]

Input

\/[z”’_[[?+F][\/—;[ag+5v’ﬁ]+\/—;[51+5ﬁ]]

Exact result

J L vE) 7 V) [E [ L(or+5vam) +i\/i[ag+5@)]
2 2N 2 2N 2

Decimal approximation
50.159687983020382568666548270349931779128724519937291476731752066

50.159687983¢.
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Alternate forms

i\/l(2+v’fj[?+v’§j (5V5 +V53 +V81-8i +V8l+8i)

2

\/[zmﬁj[hu’ﬁj ['\/Bus 265 +'\({89+5V"E]

+ | =

ootof x5 —47x” =153x% - 268x° —362x% —268x° —153x% - 47x + 1
\ear x = 50.1597

Minimal polynomial

w47 x” —153x° 268 x° —362x* —268x° —153x° —47x+ 1

Expanded forms

i\/(2+ V’Ej(?@ v’ﬁj[81+5\fﬁ) +

L (e vE) (7 vE3) 19+ 5 V)

1| (2459 1097V5 33753 151V 265
-1 + + + +
2 4 4 4 4

2571 1153 ‘J"E 353 v 53 159 V 265
+ + +

4 4 4 4
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g

'{1?+\/ﬁ+1?%{5+\/ﬁj}+J{1+v’ﬁ+1?+(a+v’ﬁ)}‘h

Coca  —
289 l\ 16 16

[(1/16(17+sqrtl7+177(L1/4)(5+sqrt17)))"0.5+(1/16(1+sqrtl7+177(1/4)(5+sqrt17)))O0.
5]A2

Input

2
\/é(l?ﬁ V17 + W[5+ ﬁ?]] +\/é[l+ V17 + W[5+ V’F])]

Exact result

2
[i\/l+m+?ﬁ[5+m]+$Jl?+v’ﬁ+ﬁ[5+mj]

Decimal approximation
7.7835147315253990681077446230553615847817956976413614423585213085

7.78351473¢.

Alternate forms

2
1 4 . 4 |
: \/1+5v1?+v1?+1?3-'4 +\/1?+5v1?+m?+1?3-"*]

2
ﬁﬁ[\/l-k V17 + W[5+ \.I"IF] +\/l?+ V17 + W(5+ \J’F]]
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oo 11 -2 v 2x - 128 11t —9x 41
x = 7.78351

Minimal polynomial

Woox 1112 s2xt o128 v 11 b —9x 41

Expanded form

4 f
9 sy17 17 174
+ + +

8 8 8 5]

é\/[“m&mmm;][mmﬁ‘m[mmn

+

Dividing the two expressions, after some calculations, we obtain:

L/A((([((((2+sqrt5))(1/2(7+sqrt53))))"0.5]
[(1/8*(89+5sQqrt265))"0.5+(1/8(81+5sqrt265))0.5)))/((([(1/16(17+sqrtl7+177(1/4)(
5+sqrtl17)))"0.5+(1/16(1+sqrtl7+177(1/4)(5+sqrtl17)))"0.5]*2)))

Input

\/[zw’fj[é

7+ VE3)) [\/é[amsvﬁ] +\/§[al+s¢ﬁ]]

| =

2
[\/ﬁ[l?+m+ V17 (5+ V17)) +\/1_ls[l+ V17 + W[5+V’F)]]

Exact result

2

1+ vE) V) [l\/é[al+5v’ﬁ]+é\/é[89+5v’ﬁ]]

2
4[i\/l+ V17 + W[5+ \"'ﬁ].l +i\/l?+m+4\"?[5+m)]
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Decimal approximation
1.6110873337163382646641491876274149528948393234064137086327227638

1. 611087 3c3uk that 8 & very good approximatimnthe value of the
golden ratio 1.618033988749...

Alternate forms

J[mv’?}[?w’ﬁj ['\/[51+5 265 +'\/89+5v’ﬁ]

2
[\/l+54\£1? + V17 + 1734 +\/1?+54v1? +V17 +1?3-"4]

1
[\/E[mﬁj[ﬂﬁz)
[ oot of x*—162x% + 6625 near x = 9.01094 — 0.443905i +
oot of xV=162x% + 6625 near x = 9.01094 + 0.443905; +
5v5 + V53 ]]/
a & 4 2
[ oot of x® - 68x° +1360x* — 9792 %% + 17408 near x = 6.29666 +
Dot of x® —4x® — 368 x% - 2112 X2 — 4096 near x = 4.86292 |

\/[2+ V5)(7+V53)(81+5V265

+

2
[\/1+54\£1? +V 17 41794 +\/1?+54\31? +17 +1?3-"4]

[+ V5) (7 VE3) 89+ 5VERS)

2
[\/l+54\.|"l? +V 17 4 1794 +\/1?+5‘{f1? +v17 +1?3-"4]
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[\(I 2459 + 1097V 5 + 337V 53 + 151V 265 +

'\l/25?1 +1153 V5 435353 + 159V 265 ]/

2
4 , 4 .
[\/1+5¢1? +V17 #1774 +\/1?+5v1? +vV17 +1?3-'4]

Expanded form

\/[2+v’§j[?+v’§j(81+5v’ﬁ)

+

2
15[i\/1+ﬁ+W[5+ﬁj+i\/1?+m+<ﬂ'ﬁ[5+mj]

[+ V5) 7+ VE) o9+ 5VER)

2
1ﬁ[i\/1+v’f+ﬁ[5+mj + \/1?+M’F+W[5+xfﬁj]

1
4

We have:

G%m = {{84_3\/?) (23\/@‘4_57\/?)}7

2

= =)
o - () )
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From:

Gin = {[8+3ﬁ} (23“43;57\@)}

() (=22}

[((8+3sqrt7))(1/2(23sqrt43+57sqrt7))]*0.25
[(1/4*(46+7sqrt43))0.5+(1/4(42+7sqrt43))"0.5]

Input

1
2

[[mzﬁj[ [23@+5?ﬁ)]}ﬂzsl\/i[45+Nﬁj +\/§r[42+?v’ﬁj]

Result
66.385325477751844759506355416246004104640619768798504535794893761

66. 3853254777¢.

and:

gain = (l_;%) 15[1+UE]{J(_7+3\/E)+_J (3+ivﬁ)}

(1/2*(1+sqrt5)) (1+sqrt2)0.5 [(1/4*(7+2sqrt10))"0.5+(1/4(3+2sqrt10))"0.5]

Input

Lae Nz ([Ereavm) « [Toravm) |

1
4
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Exact result

é\' 1+V2 (14 ﬁ)[é'\/3+2m + é'\lﬂzv’ﬁ]

Decimal approximation
8.4260941500362075657975840194824130333145055263384990174962280582

8.42699415¢.

Alternate forms

iu‘1+ﬁ[1+ﬁj[ﬁ+v’§+' 3+2'~"ﬁ]

(V2-2i +V2+2i)(1+ \E}['\/mzv’ﬁ +'\/?+2v’ﬁ]

1
8

ootof X2 —70x —73x% 4 70x° —=s2x 70X  — 73 4 70X 41
ear x = 71.0142

Minimal polynomial

oo ot e 0x® cs2x® c o — a3t s 0% 41

Expanded forms

i\/[u V2)(3+2v10) +$\/5[1+ V2)(3+2v10) +

i\/(n V2)(7+2v10) +§r\/5[1+ V2 )(7+2v10)
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('V{3+3~E+4v’§+2vm +'\/?+?v’3+4ﬁ+zvm +
'\'[15+15~E+20ﬁ+1m310 +'\/35+35\E+20E+m»’m]

| =

From the two above expressi@iter some calculations, we obtain:

(2*48) 1 ((((((([((B+3sqrt7))(1/2(23sqrt43+57sqrt7))])))"0.25
[(1/4*(46+7sqrt43))"0.5+(1/4(42+7sqrt43))0.5)§((1/2*(1+sqrt5)) (1+sqrt2)0.5
[(1/4*(7+2sqrt10))"0.5+(1/4(3+2sqrt10))"0.5]))))

Input

(.25

(2 48,1}#'}[([8+ 3V7) (é (2343 +57 ﬁ]]]

[\/i[ﬁrm?@j +\/i[42+?@)]-
(%[n w*?j]'w' 1+vV2 [\/ignzm; +\/i[3+2w’ﬁj]]

Result
1.6563623865770762974360354869724932555996902085765333907820185402

1. 656 36 2 3e8ukt Beily hear.to the 14th roottbk followingRa manuj and s
class invarianb = "Qus/ "Qpy;5 ® =1164.2696 i.e. 1.65578...

Or also:

1272 1 ((((((([((B+3sqrt7))(1/2(23sqrt43+57sqrt7))])))*0.25
[(1/4*(46+7sqrt43))"0.5+(1/4(42+7sqrt43))"0.5])) + (((1/2*(1+sqrt5)) (1+sqrt2)"0.5
[(1/4*(7+2sqrt10))"0.5+(1/4(3+2sqrt10))"0.5]))))
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Input

11 /[[8+3‘u"'_[ [23\.”_+5?F]]0'25

[\/ (46 + 7V 43) \/4[42”@ ]
s

Result
1.61738067476063315619571524387179561890947327547304693 70388638980

1. 617 3 8 0résunldthiataséa.very good approximation to the value of the golden
ratio 1.618033988749...

We have:

Gy = —{ﬁ—l—v’ B7)%(7V3 + 2V/37)s {\,,r (7 +2V3) +V (3 +2V3)},

1/2(6+sqrt37)70.25 (7sqrt3+2sqrt37)(1/6) [(7+2sqrt3)0.5+(3+2sqrt3)"0.5]

Input

[2[5+ ”5]\/?ﬁ+2v’_[\/?+zﬁ+\/3+zv’_]

Result
9.1651519881933109158432796700185403122029784122313483581527017164

9.165151988¢.
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From which:

89 1/(6((1/2(6+sqrt37)"0.25 (7sqrt3+2sqrt37)(1/6)
[(7+2sqrt3)"0.5+(3+2sqrt3)"0.5])))

Input

1

E-[@[Ew \J@_‘juzﬁ]'ﬁ/?ﬁ+2@ ['\/?+2ﬁ +'\/3+2ﬁ]]

89

Result
1.6184492469346782672429942886734947331771367899887667207021347574

1. 61844 9e3ukt th&t 8 a very good approximation to the value of the golden
ratio 1.618033988749...

We have:

2
G =
141 5

(\/—_\ﬁ) (.)+\/§J%{2+ﬁ+ ;’m}

Gus = /(2+ V!
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; VLT 2V | BV + (6V/T)7
G.‘i4‘l = B (2 + \/§J 3 > RN : .
- \ (3—MFJ—(GmE]T

(1/2*(sqrt3+sqrt7)) (2+sqrt3)™(1/3) (1/2*(2+sqrt7+(7+4sqrt7)"0.5))
(((((3+sqrt7)*0.5+(6sqrt7)"0.25) X((((3+sqrt7)"0.5(6sqrt7)"0.25)))

Input

3 JT V"_ME
[é(ﬁ+ﬁj}m( (2+ﬁ+‘/r]] \/;7“,—_ zruza

Result
172.640872176816086422023342429510817879521053958626306652342422349

172.640872178¢.

and:
= (21 + 445 T 13 + /R0 | {54++/30
Gus = \f{2+\/5}(T) | {(T”)+\( ; )}

((2+sqrt5)™0.5) (1/2*(21+sqrt445))"0.25 sqrt[(1/8*(13+sqrt89))+(1/8(5+sqrt89))"0.5]

Input

1

V2+vs [é[zuv’ﬁj)ﬂzs.\jé[lmv’?@h §[5+v’8_9_]

Result
8.9778697879055384610148011807619713532466986199556182457746044826

8.9778697879¢e. .
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From the ratio between the above two expressions,saftee calculations, we
obtain:

((8.9778697879 ((1/2*(sqrt3+sqrt7)) (2+sqrt3)™(1/3) (1/2*(2+sqrt7+(7+4sqrt7)"0.5))
(((((3+sqrt7)*0.5+(6sqrt7)"0.25)))) / (((((3+sqrt7)a&sqrt7)~0.25))))))"1/15

Input interpretation

( (2+v’?+ V744 ]] V7 +( 5r025”“(1;15;

"'|3+\r"— _ (67 *5

8.9778697879

Result
1.6318784033576116789290643572950311297075267730631510068995939352

1.63187843323d&. very near t"—e_)é=1.6l44<934813ndn b e
the value of golden ratio 1.61803398E¢,

From:

Cles = \:{(z—ﬁj(H‘@) (3a§+\/ﬂ)}5m5+2\/—+
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((((2+sqrt3)(1/2*(1+sqrt5))(1/2*(3sqrt3+sqrt31))))*0.5 (5sqrt5+2sqrt31)(1/6)
[(1/4*(2+sqrt31))"0.5+(1/4(6+sqrt31))"0.5]
[(1/2*(11+2sqrt31))"0.5+(1/2(13+2sqrt31))"0.5]

Input

\/[2+ ﬁ][é[l+ ﬁ]][é[Bﬁ+ M]] '€[5ﬁ+2m

ey v [ ffumeaimm  [fuesavm

Exact result

é\/[2+ﬁj[1+ﬁ][zﬁ+ﬁ] Vsvs s2ver

[.\({2+\"ﬁ +'\/5+m][\/i[ll+2m]+\/E[13+EMI]
2 2 : 2 :

2

Decimal approximation
200.10283384292805393742089378421492554827045666950208313869730977

200.102833842928¢.

Alternate forms

LYSVE v2var || L V) (11 2VaD) (94 6V +2VET +V99)
('V/2+m +'\/5+vﬁ]+

L5V e2var || L (14 V) (1342 VET) (9.4 6VE +2V3T + V9O)
('\/2+m +'\/5+M]
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L UsVs42var [\/3[1+ﬁ}[552+323ﬁ+ 101V31 +58V93) +

42

\/5[1+ﬁj[552+323ﬁ+ 101 V31 +58v93) +

\/[1+v’§)[1e45+ 1055 V3 +329v31 +190V93 ) +

\/(1+v’§j(25?8+ 1481 V'3 + 463 V31 + 266V 93 )

Expanded form

i\/%[2+ﬁ][1+ﬁ][2+m][3ﬁ+m][ll+zm]
Vsvs +avar +
i\/%(mﬁj(nﬁj[5+u’ﬁ)[3ﬁ+v’ﬁ}[11+zv’ﬁ)
Vsv5 +2va1 +
i\/%[2+«Ej[uﬁj[z+ﬁ)[3ﬁ+ﬁ][13+2m)
5v5 +2VaT +
i\/%(hﬁj[Hﬁj[5+u’ﬁ)[3ﬁ+v’ﬁ}[13+2m_ﬁ

'ﬂ5ﬁ+2\fﬁ

From the ratio between

%\/(2+ﬁ)(1+ﬁ)(3ﬁ+ﬁ] Ysvs +2var
['v{2+m . Vé+val
2

2

1 1
][\/5[1“2#31) + \/5[13+2¢31j]
200.10283384292805393742089378421492554827045666950208313869730977

and:
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| 3 \[7+ 5\'.:—4}25
(ét"’?*ﬁ]]'m( (2+v’?+\/r]] \/7»-;— 6T

172.64087217816086422023342429510817879521053958626306652342422349
after some easy calculations, we obtain:

1+1/(1/172.641 * (((2+sqrt3)(1/2*(1+sqrt5))(1/2*(3sqrt3+sqrt31))))"0.5
(5sqrt5+2sqrt31)"(1/6) [(1/4*(2+sqrt31))"0.5+(1/4(6+sqrt31))"0.5]
[(1/2*(11+2sqrt31))"0.5+(1/2(13+2sqrt31))"0.5)"3

Input interpretation

1+

1;[[ L Jeeva)(Laeve)(avas m;]]-‘f'/s VS +2v3T

[\/i[2+ﬁ31] +\/£[6+v31]]
3
[\/l 11+2v 3 \/ 13+2V ]]
2 2

Result
1.6422026767838305449880644938472073777291188538155727575585281099

w 2
1.642202% 796(7528:)é1.6¢49348 (trace of the instanton shape)

We obtain also:
1/(2Pi)((200.102833842928 /172.640872178) + 8.9778697879)

Input interpretation

1 ( 200.102833842928
2m 172.640872178

+ 8.9??859?8?9]
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Result
1.6133440549. ..

1. 61334 48Ukt th&t 8 a very good approximation to the value of the golden
ratio 1.618033988749...

Alternative representations

200.1028338429280000 | @ 97786978790000
172.6408721 720000

am

8.97786978790000 + 220.1028338429380000
172.6408721 7TR0DM0

360°

200.1028338429280000 | @ 7786978790000
172.6408721 780000

2

8.07786978790000 4+ 220.1028338429280000
1726408721 720000

2ilog(-1)

200.1028338429280000 , @ 97786978790000
172.6408721 720000

2m

8.97786978790000 4+ 220.1028338429380000
172.6408721 720000

2c0s 1(=1)

Series representations

200.1028338429280000
172 6408721730000 T 8.97786978790000 | 95711745765085

k

2m 2 :m (=1
=0 142k
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172.6408721780000
2

200.1028358325280000 . 8.97786978790000 3.53423491530170

© 1.000000000000000 + E;l ﬁ
k

172.6408721780000
27 w 2% (-B+50k)

=0 [s;c]

200.1028338329280000 | g 97786978790000 5.06846983060339

Integral representations

172.64087 21780000

e 1
am JO 142 dt

200 0EBSIPAZRR0N0 + 8.97786978790000 5 53493491530170

1726408721 780000

2n jt"l-u'l—tz dt

200.1038338429280000 | & 97786978790000 1.26711745765085

200.10283384 29280000
172.6408721780000 T 8.97786978790000 | 2.53423491530170

2T Lmswi{t] dt

(4Pi)((200.102833842928 /172.640872178) *1/ 8.9778697879)

Input interpretation

[ 200.102833842928 1 ]
172.640872178 8.9778697879
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Result
1.6223560756. ..

1. 62 2 35 6e8ult th&t 8 good approximation to the value of the golden ratio
1.618033988749...

Alternative representations

200.1028338429280000 - 4

172.6408721780000 - 8.97786978790000
144074.0403669081600 °

8.97786978790000  172.6408721780000

200.1028338429280000 4 &

172.6408721780000 - 8.97786978790000
800.4113353717120000 i log(~1)

- 8.97786978790000 - 172.6408721780000

200.1028338429280000 - 4 7

172.6408721780000 - 8.97786978790000
800.4113353717120000 cos (- 1)

8.97786978790000  172.6408721780000

Series representations

(-1

1+2k

200.1028338429280000 - 4
172.6408721780000 - 8.97786978790000

o
— 2.06564791103375 Z
k=0

200.1028338429280000 - 4 7
172.6408721780000 - 8.97786978790000

o k
2
—1.03282305551687 + 1.03282305551687 Z
(%)
k=1
k
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200.1028338429280000 - 4 x
172.6408721780000 - 8.97786978790000

= 27K (_6+50k)
0.516411977758437 Z o
k=0 [ k ]

Integral representations

o

200.1028338429280000 - 4 x
172.6408721780000 - 8.97786978790000

= 1.0328239555158'}’1 dt

0 1+¢t2

200.1028338429280000 4 7 1 2
= 2.06564791103375 J V1=t dt
172.6408721780000 - 8.97786978790000 0

200.1028338429280000 - 4 o
172.6408721780000 - 8.97786978790000

oo SINL(E)

= 1.0328239555158?1 dt

0 t
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We have:

-
o))

2
GSDS =

)(10+\/ﬁ}

o — (5+2@)(5@+11\/€)%{\J(9+5\/§)+J (5+j\/§
{\J(96+11\/7_) J(lﬁojtll\/_)}

1

{J 1-11+16\/_ \J(143+16\/_)}

2
ot
[

Il

gsan =

\/_+\/_)G\J (1+\/') 3+‘F (

7))

x{\(\/ﬁ+4ﬁ+2)+ (\/E+4ﬁ_z)}
x{\ (\E+8ﬁ+4)+ (m+8\/?—4)}‘

o - (158w oo ()

*{\(

6+:a)+d(

10 + /51
4

*{\(

18+43\/ﬁ) +$ (

22 4+ 34/51

=)

12 _
Gimp =

\l {{2 +V/3)(6+

\/ﬁ)(ﬁ;

V7

)}(246\/?+ 107v/37)%

—_——
—

(=) (

10+ 37
4

X{\

=) {=)
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From:

' ([(1+ 5
Gy = (2+5) { ! 2"’5){10+\f101}}
\

|Ir

N (5\,,@\/@) +J(105+\/ﬁ)}
4 8 "'

‘.

(2+sqrtb) *[(1/2*(1+sqrt5))(10+sqrt101)]*0.5*
[(1/4*(5sqgrt5+sqrt101))+(1/8(105+sqrt505))"0.5]

Input

[mﬁj\/[é[uﬁ)][lmv’ﬁjl [5@+Mj+\/é[195+m]]

1
4

Exact result

1
2 4

(2+v5) l[l+v‘?j[m+v’ﬁ] [sﬁﬂa’ﬁ]ﬁui E[1|::-5+\a’ﬁj
2\ 2

Decimal approximation
224.36895935132763918399413635761729391464432800073649303816535945

224.36895935¢.

140



Alternate forms

oot of 256 x% — 13134080 x7 + 12406662 784 x° + 566469885 440 x° +
8970692 383216 x* + 59000758 979200 x° + 133454526 025384 x° —
21580568 998020 x + 63001502001 near x = 50341.4

i[2+ﬁ]\/%[1+ﬁ“m+m} (5vV5 +v101)+

i(z"‘ﬁ)\/(l*‘ﬁ)[l[}+m}(lﬂ5+m]

é[2+ﬁj[5\/10[1+ﬁj[m+v’ﬁj +\/202[1+v’§][10+v’ﬁ] +

2'\/1555+ 1151 v5 +155v101 + 115505 ]

Minimal polynomial

256 X% — 13134080 x'* + 12406662784 x'% +
566469 885 440 X' + 8970692383 216 x° + 59000758 979200 x° +
133454526 025384 x* - 21580568998 020 x~ + 63001502 001

Expanded forms

e %[1+ﬁ][1[}+#1[}1] + Z\/ (1+V5)(10+v101) +

5
4 2

\/%[Hﬁ)[lmﬁmj+i\/%[1+ﬁ)[m+w’1mj +

Ji“ﬁj[lmu’ﬁ][mhu’ﬁ) +

1
2
1
2
1
4

\/5[1+v’§}[1n+v’ﬁ}[m£+v’ﬁ)
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5 5v 101 5 505
E. 25+25\"E+ 5 + +

2

1

- J 2525 + 25255 +

505 v 101 505 v 505
+ +
2

2

I

1
; "J???E +575545 + 7754101 + 5754505 +

25

1
" 5+5v’§+£[v101+ 505 ) +

1 1014101 101 V505
5 [y 505+ 505 V5 + > + +

2

\/ 1555 + 11515 + 1554101 + 115V 505 ]

From:

gsz2 = \ (ﬂ)(-ﬁ\/ﬁﬂw’a% {\ (—“f‘/ﬁ) +_J (“j‘*’ﬁ) }

(1/2*(5+sqrt29))"0.5 ((5sqrt29+11sqrt6))(1/6)
[(1/4*(9+3sqrt6))0.5+(1/4(5+3sqrt6))"0.5]

Input

§[5+v’2_9j Vsvam +11V6 [\/ﬁ%[ms\a‘?] +\/i[5+3\f?]]

Exact result

~(5+v29) V1176 +5v29 (S V543V + V94376 |
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Decimal approximation
16.733627372862632001654199780484070484400153552417234409678167491

16. 7336273728¢.

Alternate forms

1
51'5145“110'41?4_ [5+ﬁ29)[?+3u’€+' 99+42v’€]

oot of x® —21955360x7 — 352000 x° + 19040 x° + 382084198 x* -
19040 x> = 352900 x° + 21955360 x + 1 near x = 2.19554 % 107

-\/5+v’2_9'§/11v?+5v’2_9[f3(3+ﬁ]+-u’5+3v’€]

2v2

Minimal polynomial

™ 21955360 x* - 352900 x°° + 19040 ¥ +
382984198 x>* — 19040 x'® - 352900 x'* + 21955360 x° + 1

Expanded forms

1
:ﬂllv’g+5v2‘}
['\/smsn\f?uwz;r +6+174 +'\/90+30¢E+1M29 +6+v174 ]
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J(5+38) s+ va) Y11V +5vas

+

2v2
Jl6+38) s+ va9) Y11V5 v
2v2

Dividing the twoabove expressions, after some easy calculations, we obtain:

22/((((((2+sgrt5)[(1/2(1+sqrt5))(10+sqrt101)]10.5
[(1/4(5sqgrt5+sqrt101))+(1/8(105+sqrt505))"0.5]))1/(((1/2(5+sqrt29))"0.5
((5sqrt29+11sqrt6))™(1/6) [(1/4(9+3sqrt6))*0.5+(1/4(5+3sqrt6))"0.5])))))

Input

zzf;’ [[z+ ﬁj\/(é[n \#?j][lm V101

[ (5vV5 +v101)+ \/8 105+v’ﬁj]]

1

L5+ v) Y5VB < 117G [ 1(o+275) + 1505

Exact result

zz'vllv?wv’z_g\/ 54V29 (i-v’mz i\f ]

(145 ){104 101 )

9+3
[2+v’_[i5v’§+v’l[} ;\/; 105 + /505 ]
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Decimal approximation
1.6407786677234929288130202794041134185207134487439845364524553596

w 2
1.64077 &6 6 1—67275} 1.644934 8 (trace of the instanton shape)

Alternate form

(5+v29) (V101 - 10)
1+vV5

(i o )

M[F-Z}'ﬂllﬁwv’z_? J

Expanded form

(14¥5)(104v 101 )

[ 54346 (54420 )
11Y11V6 +5v29 J 3ve J®)

+
[2+\Ej[i[5ﬁ+v’ﬁ 5 105+W}]

[ %]

{14¥5 ){104¥101 )

s 1

2
[ 93‘."6 5‘."29‘
11'\/11~E+5v2 J“ J(5+29 )

[z+ﬁj[ﬁ[5ﬁ+m)+é\/é[mmy’ﬁ)]

From:

(Qﬁ 4 11@) . (100+ 11@)

4 4

(141 + 16\!79) . (143 + 16\/79)
et
| 2
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[(1/4%(96+11sqrt79))*0.5+(1/4(100+11sqrt79))"0.5]
[(1/2*(141+16sqrt79))"0.5+(1/243+16sqrt79"0.5]

Input

1
4

\/ (96 +11V79) +\/§r[mn+ 11»*79_]]

I\/é[mu 1679 +\/%[143+ 15\;’?_9]]

Exact result

[é'm+é'\/mn+nv’?’_§r]
I\/%[l4l+ 16V79 ) +\/ [143+15V’?_971]

1
2

Decimal approximation
333.58184761212887583587576255785772649911879600771119516072400901

333.581847612¢.

Alternate forms

i[m V79 +V 141+ 16v’?_9][ll+ »f'?_9+~/192+22\£?9]

i['\/95+ 1179 +'\'/1DD+ 11@]['\4{25',%32\;’?_9 +'\/285+32v’?_9]

¥ o334 +128x° 44967 + 127 x* + 4967 £+ 138x% 334 x + 1
x = 333.582

146



1
—[?\/?[BD+9\H?9) +'\/'2?532+ 3109V 79 +

242

'\IEBDEH + 3151V 79 + '\/282[}4 +3173v 79

Minimal polynomial

2 o334y’ +138x° +496x° + 127" + 4967 + 138X - 334 x + 1

Expanded forms

i[\/[%ww—g](gaum—g; +\/[§+aﬁ](%+m’?_9ﬁ +

2

\/[%wv’?_g](mm 11V79) +\/[?+8\“7‘5’](1W+“"”?’_‘5’)]

é[amn@)[mnlﬁv’?_@h (100+11V79)(141+ 16V 79 ) +

B | =
I—'_d_‘_‘_\_\

(-
[ I .cf____
e
B | =

_\/é[gmlwﬁj[mzuﬁv’?_gh (100+11V79) (143 + 16V 79)

]

Subtracting

[é\;gm 11V79 +§\v[lDD+ 11v’?_§r]
[\/é[lﬁru 16V79 ) +\/é[143+ 16v’?_9]]

by

[2+v’§j\/§[1+v’§][m+mj [i[5ﬁ+v’ﬁ}+é\/é[ms+\fﬁ)]

we obtain, after some calculations:

147



1+1/((([(1/4(96+11sqrt79))0.5+(1/4(100+11sqrt79))"0.5]
[(1/2(141+16sqrt79))0.5+(1/2(143+16sqrt79))"0.5](R+sqrt5)
[ (1/2(1+sqrtb5))(10+sqgrtl1l101)]~0.5 [(1/ 4(

Input

1+1/[[[\/ (96+11V79) \/4(100+11v’_]
[\/;(141+16\.f— \/2(143+15v’_]

[2+v’€]\/[5[1+ v’?)][lm vio1)

[i[sv’? V101 ) + \/8[105+ v’ﬁj]]“u;n;]

Exact result

1+1!/[(é'w95+11v79+5\/1nn+1w?9]

[\/i[l4l+15\)"— \/2[143+15v’_]

[2+\"Ej\/é[l+ V5 ) (104101

[i[sﬁﬁu V101 )+ % \/é[mm v’ﬁ)]]"il;‘lli]

Decimal approximation
1.6526831087008325738498636454936232383656252914784633086109704201

1. 65 2 6 8 3esulk Beily @ear to the 14th roottbk followingRa manuj and s
invariantd = "Qus/"Qo1/5 - = 1164.2696 i.e. 1.65578...
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Alternate forms

1+23"'11/[[14\/14[BD+9""?_9) +2\/2[2?532+ 3109V 79 ) +

2\/2[28[}[}4+ 3151V 79 ) + 2\/2[282[}4+ 3173V 79 ) -

25\/2(1+ﬁ)(10+m) —10\/1D(1+ﬁ)(1n+v’ﬁj -

2\/292[1+ﬁ}[1u+v 101 ) —\/lDlD[1+ﬁj[lD+v' 101) -

4V 1555+ 1151 Y5 + 155V 101 + 115505 -
2\/5[1555+ 1151V'5 + 155V 101 + 115V 505)]“(1;11;]

[23-’“ +[14\/14 (804+9V79) + 2\/2[2?532+ 3109V 79 ) +

2\/2[28[}[}4+ 3151V 79 ) + 2\/2[282[}4+ 3173V 79 ) -

25\/2[1+ﬁ)[10+m) —10\/1D[1+ﬁ)[1n+v’ﬁj -

2\/2D2[1+ﬁj[1[}+\f 101 ) —\/1[}1[}[1+ﬁj[1[}+w’ 101) -

41555+ 1151 V5 + 155 V10T + 115V 505 -
2\/5(1555+ 1151V5 +155V 101 + 115«!505)]“(1;11;]/

[[14\/14[gn+ 9v79) +2\/2[2?532+ 3109V79 ) +

z\/z[zanm+3151v?9} +2\/2[282[}4+31?3w“?9_‘1 -

25\/2[1+ﬁ)[10+m_] —10\/10[1+ﬁ)[10+m; -

2\/202(1+u’§}(10+v1mj -\/1010(1+ﬁ}(10+¢101} -

4V 1555+ 1151 V5 + 155 V10T + 115 V505 -
2\/5[1555+ 1151V5 +155 V101 + 115»3505_]]"(1511;]
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[23-’”+[2\/2 96+ 11V 79 )(141+ 16V 79) +

2

2(100+ 11V 79 ) {141+ 16V 79 ) +

2

2(96+ 11V 79 (143 + 16V 79 ) +

2

2(100+ 11V 79 ) {143 + 16V 79 | -

- = =

25\/2 1+v5)(10+v 101 —10\/1D[1+ﬁj[1n+v’ﬁj -

202(1+v5)(10+v101) - \/1010[1+ﬁj[10+mj_

2

4

(1+v5)(104+v101)(105+ V505 ) -

2

-d—__,-d-_ﬁ_-‘f—___

5(1+V5) 1D+W‘J[1DS+W1] 1f111]/

[[2\/2[95+ 11V79)(141+ 16 V79 +

2\/2[1[}[}+ 11vV79)(141+ 16 V79 ) +

2\/2[95+ 11V79)(143+16V79) +

-

2,/2(100+11vV79 {143+ 16V79 ) -

25

-

2(1+v5)(10+ V101 —10\/10[1+ﬁj[10+m_j -

2

202(1+V5)(10+ V101 —\/1010[1+v’§j[10+mj -

4

(1+v5)({10+ V101 )(105 + V505 ) -

2

5[1+F}[1D+W}[1DS+W}] 1;11;]
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From:

4 (U’E—l—w"{?—l—:l)_ (vﬁ—l—ﬁ—4)>
\ 3 \ 3

(sqrtlda+sqrtil5)A(1/6) [(1+s[Qr1RY(aAlDKB7?
2))A0. 5+ (i12)4)(*E01.55+]a7[ ( 1/ 8 ( A1 5 +ia4))"05] 4) ) ~ 0

Input

Qﬁfffi:$::1J.1+vr'[; 3+ ] V3 +v7)
[J (V5 + V7 +2) + \/;rm— g]

[\/ (VI5 +V7 +4) \/;ﬁr 4]

Exact result

'ﬁ¥m+m \/é[l+ VE_‘,I[3+ \-"E‘,H %[ﬁ+ V’?]
[%'\/—z+v’?+ﬁ+é\/2+ﬁ+v’ﬁ]

[i\/i[_4+ﬁ+m;+i\/5[4+ﬁ+m;]
2N 2 2N 2
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Decimal approximation
17.623908118731032578680892160191760490425623653614243492567598056

17.623908118731e. .

Alternate forms

é-\/3+3ﬁ+ﬁ+ﬁ+ﬁ+m
-‘i/m+ﬁ[-\/_z+ﬁ+ 5 +-Jz+ﬁ+m]
[-J_4+ﬁ+ﬁ+-\/4+ﬁ+m]

%\/[3+3ﬁ+ﬁ+ﬁ+ﬁ+mj[-4+ﬁ+ﬁj
-i/m+m[-~/_2+ﬁ+m+-\/z+ﬁ+m]+

%\/[3+3ﬁ+ﬁ+ﬁ+ﬁ+mj[4+ﬁ+ﬁj
-f/m+m[-\/_z+ﬁ+m+-\fz+ﬁ+ﬁ]

Expanded form

im\/[l ~4+v7 +V15)

(- z+r+ru[ [1+ﬂ(3+ﬂ+-[r+ﬂ]]+
fﬁ\‘ 14 + \/[ ~4+V7 +V15)(24 V7 +V15)

[ [1+r[3+r+-(r+ﬂ]]
SVVIZ VT (5 (24 V7 +VI5) (44 V7 +VT5)
[E[H«r[ +r+-[r+ﬂ]]
fﬁ/T\/[é 24 V7 + VI5) (4 + V7 + VI5)

[ [1+r[3+r+-[r+ﬂ]]
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From:

/5 | ;
Glgs = (3? )tlﬁ—wﬁﬁ\-{m-v’ﬁh (Hgﬁ)}

A=) 2)
(=)=}

(1/2*(3+sqrt5)) (16+sqrt255)N(1/q)(4+sqrt15)(1/2*(9+sqrt85))))"0.5
[(1/4*(6+sqrt51))"0.5+(1/4(10+sqrt51))"0.5]
[(1/4*(18+3sqrt51))"0.5+(1/4(22+3sqrt51))"0.5]

Input

(o v3)) 16 vaEs |i8vTE) L0+ vE)
I\E[mmj+\/§(m+m;][\/§(m+gmy+\/ [zz+3m1]

1
4

Exact result

é[3+ V’E]\/%[4+ V15)(9+ V85 A 16+ v 255
I'V{5+\a‘"ﬁ +'\/1D+m ][é'\'18+3\"ﬁ +é"'¢'22+3\|"ﬁ]

2 2

Decimal approximation
986.77267508088417580650634583062668290122626301645279729799289689

986. 772675080884 1e.

153



Alternate forms

15[3+“~"'_3\/[4+v"_ 9+v85) \[16+ﬁ[\15+v'_+\[1[}+v’_]

L N e ey

é[3+ﬁj\/3[ﬁ+u’ﬁj[36+9?’E+5v’ﬁ+4vﬁ]
'3/15+\-'"E ['\/6+\-"'E +'\[1D+m]+

8v2

[3+ﬁj\/[zmzu’ﬁj(zﬁwﬁwﬁmvﬁj
316+u”ﬁ ['\(5+v"ﬁ +'\{1[}+ﬁ]

1
—'{/15+W255 [9'J2D54+533"u 15 + 289 v 51 + 224 v B5 +

8v2

3\/5[2054+533¢15 +289 V51 +224 V85 +

5'\/4092+ 1057 V15 + 573 V51 +444 V85 +
3\/5[4092+ 1057 W 15 + 573 V51 +444 V85 +

3\/3[8[}?6+ 2087 ¥ 15 + 1131V 51 + 876 V85 +

\/15[8[}?’6+ 2087 V15 + 1131V 51 +876 V85 +

3 '\/26688+ 6893 V15 +3737 V51 +2896 V85 +
\/5 (26688 + 6893 V 15 + 3737 V 51 + 2896 V 85 )
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Expanded form

E\/E (4 + \"E_‘j[ﬁw m][18+3\“’ﬁj[9+ \"E:I 'ﬁ\l 16+ V255 +

8

(4+V15)(6+V51)(18+3V51)(9+V85) V16+ V255 +

(4+V15)(10+V51)(18+3V51)(9+ V85 ) ¥ 16+ V255 +

(4+V15)(10+V51)(18+3V51)(9+ V85 ) V 16+ V255 +

(4+V15)(6+V51)(22+3V51)(9+V85) V16+ V255 +

(4+V15)(6+V51)(22+3V51)(9+V85) V16+ V255 +

(4+V15)(10+V51)(22+3V51)(9+ V85 ) ¥ 16+ V255 +

(4+V15)(10+ V51 )(22+3V51)(9+ V85 ) V 16+ v 255

|- 0 W M| M| W |~ | =
_ = = = = = =

oS T s I I O DR I e B el I I 0 T I e I Bl I e R R

From:

i 2

7 (7))
15+G»/_) (nzw,)}_

(((2+sqrt3) (6+sqrt37) (1/2*(sqrt3+sqrt7)))"0.5 (((246sqrt7+107sqrt37)))"(1/6)
[(1/4*(6+3sqrt7))*0.5+(1/4(10+3sqrt7))"0.5]
[(1/2*(15+6sqrt7))*0.5+(1/2(17+6sqrt7))"0.5]

G2 = \{[2w’f§)(6w@] (V" +ﬁ)} 2—1{3\/_4—11]{\;”{3_)%

(5
(

X{\
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Input

sz’_ 5+v’§’1[2 ﬁ+v’_]\/‘245ﬁ+10?v’_

[\/ (6+3V7) + \/i 1D+3v’_][\/2[15+5v’_ \/2[1?+5u’_]

Exact result

\/%[mﬁj[ﬁJrﬁ][m@]'5{245ﬁ+10?v’§
[éuﬁ+3v’?+%um+3 ][\/ (1546V7) + \/2[1?+5v’_]

Decimal approximation
1044.2048545055534425664886148406305611383653989517741388463542051

1044. 2048545055534¢. .

Alternate forms

1\/ (3+2V3 +2V7 +V21)(64+V37) \'{245v’_+1n?v’_

[,f 3(2+V7) + m][,f 6(5+2V7) + m]

1\/ 3(5+2V7)(3+2V3 +2V7 +V21)(6+V37)

\/245v’_+10?u’_[,[ 3(2+4V7) +V10+3V7 ]

1\/[1?+5v’_ (3+2V3 +2V7 +V21)(6+V37)

\/245v’_+1n?v’_[,[ (2+4vV7) +V10+3 ]
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Expanded form

\/[2+ﬁj[ﬁ+v’?j[msﬁj[lsmﬁj[m@j
V2467 +107V37 +
i\/(mﬁj[ﬁ+v’?j[lmaﬁj[lmﬁﬁj[m@j
V246 V7 +107V37 +
i\/(m«Ej[ﬁ+u’?j[maﬁj[lnﬁﬁj[m@j
V2467 + 10737 +
i\/[mﬁj[ﬁ+ﬁ][lmzﬁj[lhﬁﬁj[m@j
V246 V7 +107 V37

1
4

We have:

5 N T 3
Gioos = (1+2\/5) (6+\/§)%{I +\/;‘+ﬁ)}

N{mmﬁw”ﬁw’m}

x L <
[ty

+ .

8 J

Glasy = J{{3+\/ﬁ){5+3\/§} (11—!—2\/@)}

1
(szmsmn)
4

(=92
REESSR(ES
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From:

3
1 'y — Z
= 7T+ VT
(_;]225 _ (I—F\;Q) (G—F\fﬁjl{ 1I'il"{ }}

[ | [ 434+ 15v7 + (8 +3VT)y/ (10V7)
A :

J { 35 + 15V7 + (8 + 3V7)y/ (10V7) } ]

+ :

(1/2*(1+sqrt5)) (6+sqrt35)"0.25 (1/2(770.25 + ((4+sqrt7)*0.5)))"1.5

[(((1/8*(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5))))*0.5+(((1/8*(35+15sqrt7+(8+3sqrt7)
(10sqrt7)"0.5))"0.5))]

Input

[é [1+ v’?j][5+ @)0.25 (é (?u_zg. N _mnl.s

! a3+ 15V7 +(8+3V7)V10V7 |+
H *’
\/ (35+15v’?+[5+3v’?j~“mﬁ]]

1
8

Result
82.121716259777959592164714617421801709245946544073127264100332456

82.1217162597779¢. .
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And:

: ? = [11++/123

\

4

A=) (=)
{7

((((3+sqrt1l)(5+3sqrt3)(1/2*(11+sqrt123)))))0.5*(1/4*(6817+321sqrt451))"(1/6)
[(1/8*(17+3sqrt33))"0.5+(1/8(25+3sqrt33))"0.5]
[(1/8*(561+99sqrt33))"0.5+(1/8(569+99sqrt33))"0.5]

1
) (681? + 321\/451) ’

Input

J[mﬁj[mzﬁj[é[ln mj] {/i[ﬁﬁl?+321ﬁj]

[\/é[l?u@] +\/§[25+3v’§)]

[\/é(561+9?@j + \/é(569+99@)]

Exact result

1

— [ (543V3)(3+V11)(11+V123)

25.-'6

'6\/[581?+321m[ \/ [1?+3@)+é\/ [25+3v’§j]

1 1 1
2y 2 2

[1\/3[55“99@)+5\/5[569+99v’ﬁ)]
2 2 2 2
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Decimal approximation
10756.140933072259735134541705077326995219472620706158177308491747

10756.140933072259¢.

1

P = @45 {(3 - (7 + uﬁ) } (73~£+ 9\/329) :

2
{ (119+N329) -' (127—?\;‘ 29)}
<\ |—= +\- —_
§ { (743+4w329) J (?51+4w'329)}
| - | - .

(2+sqgrtS)((((3+sqrt7)(1/2*(7+sqrt47)))))"0.5*(1/2*(73sqrt5+9sqrt329))(1/4)
[(1/8*(119+7sqrt329))"0.5+(1/8(127+7sqrt329))"0.5]
[(1/8*(743+41sqrt329))°0.5+(1/8(751+41sqrt329))"0.5]

(wa}

Input

1
2

[2+\Ej\/[3+ﬁj{ (7+ v’E)] {/é[?zﬁwv’z_mj]

[\/ (119+7v329) +\/$[12?+?v’ﬁj]

1
8

[\/é[?drzmwzz?j +\/é[?51+41v329j]
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Exact result

[
AE

Decimal approximation
28901.331627275895753726096134514092864156605324146787942909495805

—(2445) \/[3+m[?+m; V73V +9v320

NII—'-

—(119+7v329) \/%[12%?#329)]

:\J|n—-

1
— (743 + 41V 329 \/5[?51+41\“329j]

28901.33162725 8 9 é .

Alternate forms

. ; [2+ﬁ}\/[3+ﬁ)[?+@) V73 Vs +9v320

g 234

717+ V329 ) + V12747V 329 |[V743+41V 329 + V751+41v329
(17+V329) + V1274 7v329 [V v V39

! - [2+V’§]\/[3+ﬁ][?+mj

16 234

V73V5 49329 [\/14[1?+v'3_29j + V2544 14@]

[\/ 1486 + 82V 329 + '\/15D2+ B2 v 329 ]
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1
g 234

N?[lhxfsz;r} V1274 732 ]+

[2+v’§j{/?3ﬁ+9@ \/[3+v’?j[?+v’fj[?43+41@j

g 234

[2+ﬁjv?3ﬁ+9v’3_29 \/[3+v’?j[?+v’fj[?sl+41v’3_2?j

[\/?[1?+ V329) eV 1274 ?v’z_zg]

1

—{/l[?zﬁ+w3293
4V 2 |

[5 \/?[2555?+ 9647 V7 +3723 V47 +1409v329) +

2\/35 (25557 + 9647V 7 + 3723V 47 +1409V329) +

(2+ ﬁj[\/?[1284?1+43495ﬁ+ 18715V 47 +7083V329) +

\[ 023587 + 348627V 7 + 134543V 47 + 50919V 329 +

\[ 928557 + 350503V 7 + 135267V 47 + 51193 329 ]]
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Expanded form

V73v5 +9v320 \/[3+ﬁj[?+ V47 ) (119 + 7+329 ) (743 + 41 V329 )

+

4 2%4
V73Vs + 9320 \/5[3+u’?][hu’ﬁ][llm?«.3329_][?43+41u’329]
g . 234

+

V735 +9v320 \/[3+v’?][hv’ﬁ][lzn?¢329][?43+41~.3329j

o+

4. 234
V735 +9v329 \/5[3+u’?}(hu’ﬁ}(mn?mfzzgj(?43+4m’329}
g . 234

+

V735 +9v329 \/[3+v’?)[hv’ﬁ)[llm?u’zzt;r)[?51+41u’329j

o+

4 231
V735 +9v320 \/5[3+ﬁ}[hv’ﬁ)[llm?vzzgj[?51+4w329}
g 234

+

V735 +9v329 \/(3+v’?}(hv’ﬁ}(mn?JBZQ}(?51+41J329j

+

4 2%
V73V5 +9v320 \/5[3+ﬁ_‘j[?+V’Ej[l?.?w?\-"325'}[?51+4le329_‘]
g 234

From:

Gags = 212t, where

2t3—tﬂ{{4+\/ﬁj+v“’{11+2\/ﬁj} |

—t{1+/(11+2V33)} —1=0 |
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2*t"3-t"2(((4+sqrt33)+(11+2sqrt33)"0.5))(1+(11+2sqrt33)*0.5)) 1 =0

Input

zrg—rz[[mv’ﬁpu 11+2»"¥]—t[1+"n,J 11+2@]—1=D
Result

2r3—[4+v33 +V11+2v33 ]tz—[l+"'u' 11+2v33 ]t—l=D

Root plot
- -0 -.T—f'f B0 B.5 9.0

Alternate forms

r[-[-2r+'d11+2@ +@+4]r-'\£11+2v’ﬁ —l]—l=D

2t3=[4+'~.-"33 +V11+2v33 ]t2+[1+"¢ 11+ 2433 ]t+l
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rz[— 0ot of x% =44 x% 528 near x = 4.74227 - 0.699375; -

oot of x* - 44 x%+ 528 near x = 4.74227 + 0.699375i -
8-2V33 )+

t(= roorof x* - 44x% £ 528 near x = 4.74227 - 0.699375¢ -
oot of x* - 44 x% + 528 near x = 4.74227 + 0.699375i -
2)+4t’ =2

Expanded forms

265 -V 11+2vV33 P ova3 P o4 -V 1142vV33 t-t-1=0

2r3+[—4—v’3_—'\f 11+2v’ﬁ]t2+[—1—'\f 11+2@]t—1=n

Real solution

t = 7.6284

7.6284

Complex solutions

t = ~0.19248 - 0.16880 i

t = —=0.19248 + 0.16880

Polar coordinates
r=0.256012 (radius), &= 2.42165 (ancle)
0.256012
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From:
Ggﬁg = Q%t~
27(5/12) * 0.256012

Input interpretation
2°12 . 0.256012

Result
0.3417350207457788378000709315657941238108708431146022663959397955

0.3417350207

27(5/12) * 7.6284

Input interpretation
2°12 . 7.6284

Result
10.182692343550690148675517922427479548141677497990062688369244943

10. 18269234355¢.

From:

34+4/13\°
Gaos = ( ) t. where

htu

+

=

]
T
. I
~l<
=
g ——
| b

=

- =
o~
=L

. +
1=
&l
~—
)

|

-

Sqrt5 [th3i "2 (1/2*(1+sqrtl3)) + t(1/2*(3sqrtl3)}1]
Input

ﬁ[tg—tz[é[l+ v’ﬁ]]n[é[l-v’ﬁ)]-l)
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Result

ﬁ[t3—§[1+v’ﬁ}t2+é[1—m}t—1]

Plots

1 ___-Hﬁh“““ihh %ﬁf,’xﬁa (t from -1.8 to 3.3)
10 —
-20

¥

4000 4
2000 _ﬂﬁxf,//;f
t (tfrom =138 to 13.8)

10 <5 5 10
~ 2000
— 4000
~ 6000

Alternate forms

éﬁ[2t3+[—l—m}f2+[1—m}f‘2}

ﬁ_ﬁ]_@+ﬁ

t[t[ﬁt— ]—ﬁ
2 2 2 2

[4-@}]2[%[1-@}—é[-l-v’ﬁﬂ[ué[—l—v’ﬁ}]—
(-1-V13)(1-VI3)+ — (-1-V13)" 1]

167



Expanded form

Vs

, Vest? V52 Vest Vst
‘u"lgt = = = + =
2 2 2 2
Real root
t ~ 2.8765
2.8765

Complex roots

t = ~0.28688 - 0.51511i

t = ~0.28688 + 0.51511i

Polar coordinates
r = 0.589609 , 6=2.07894
0.589609

Polynomial discriminant
A = -2800

Properties as a real function
Domain

R

Range
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Surjectivity
surjective onto R
R is the set of real numbers

Derivative

i["u"?[tg— %tz(1+m}+ %t(l—u’ﬁ)—ll]=

dt

_%ﬁ[_5t2+2[1+m}t+m—1)

Indefinite integral

jy"_ +%[ ~V13)t _E[1+v’1_t2+r3]dr=
—"u'"_ t4—i[1+v"_ yia & r——?.t] constant
3 2 2

Local maximum
max{ﬁ[tg—%t‘”‘[uv’ﬁh%r[l—v’ﬁj-l]}:
%ﬁ[—lﬁ—m+\/ (1+u'_ \/26(1+v’_]

1 V13 1
att= +—— - 2(1+v13)

Local minimum

1+"u'"_+—t[ -V13)-

[Ill[l

Vs (e
v’_[15+v’_+\/ 1+V13) \/261+v'_]

1 V13 1
ct e *3 2(1+V13)
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From:

1
344/13\°
Gaos = (%) t,

(1/2*(3+sqrt13))"0.25 2.8765

Input interpretation

[ (3+v13 _j]ﬂ'zs 2.8765

1
2

Result
3.8777887510157301253271423640305832572703471601565648202950988844

3.87778875101573

Hereall the results that we have obtained from the development of the previous
expressions.

2.781323803920547¢e.
5.8364372603724¢.
5.93160414841568¢.

6.2220252193329¢.

7.033656610253%¢.
20.37749997725¢.

2.911116655774¢.
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3.32593429313¢.

3.39813955444¢.

11.5730481521¢.

3.464643979529¢.

3.830586436322¢.

0.2817853021e.

3.6548630551090639¢.

15.3156144852002258¢¢

15.8334042074# .

16. 542097553485¢c¢e

0.518874943499968¢e

4. 245471976946¢¢

18.21547254999¢e¢.

4.587808247¢.

4. 8277165856693115e.

0.21688040084606¢.

5.30492251818648

5.47893971377417
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32.2740236434008¢ e
33.44773383190509¢.
5.990702076¢.

6. 335288332¢.
50.159687983¢.
7.78351473¢.

6.3853254777e¢.
. 42699415¢.

72.640872178e¢.

6

8
9.165151988¢.
1

8. 9778697879¢e¢.
2

00.102833842928¢.
224.36895935¢e.

16. 7336273728¢.
333.581847612e.
17.623908118731¢.
986. 7726750808841¢.
1044. 2048545055534¢.
82.1217162597779¢. .
10756.1409330722509¢.
28901.33162727589¢e.
10.18269234355¢.

3.87778875101573
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From the sum, webtain:

(3.464643979529+3.830586436322+0.2817853021+3.6548630551090639
+15.3156144852002258+15.833404207477 +16.542097553485
+0.518874943499968 +4.245471976946+18.21547254999+4.587808247)

Input interpretation

3.464643979529 + 3.830586436322 + 0.2817853021 + 3.6548630551090639 +
15.3156144852002258 + 15.833404207477 + 16.542097553485 +
0.518874943499968 + 4.245471976946 + 18.21547254999 + 4.587808247

Result
86.4906227366582577

(2.78132380392054¥5.8364372603724 +5.93160414841568+6.2220252193329
+7.033656610253+20.37749997725+2.911116655774+3.32593429313+3.39813955
444+11.5730481521)

Input interpretation

2.781323803920547 + 5.8364372603724 + 5.93160414841568 +
6.2220252193329 + 7033656610253 + 20.37749997725 +
2911116655774 + 3.32593429313 + 3.39813955444 + 11.5730481521

Result
60.390785674988527

(4.8277165856693115+0.21688040084606+5.30492251818648 +5.47893971377417
+32.274036434008 +33.4477338319059)

Input interpretation

4.8277165856693115 + 0.21688040084600 + 5.30492251818648 +
5.47893971377417 + 32.2740236434008 + 33.4477338319059

Result
81.5502166937827215
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(5.990702076+6.335288332+50.159687983+7.78351473+66.3853254777+8.426994
15+9.165151988 +172.640872178+8.9778697879+200.102833842928)

Input interpretation

5.990702076 + 6.335288332 + 50.159687983 +
7.78351473 + 66.3853254777 + 8.42699415 + 9.165151988 +
172.640872178 + 8.9778697879 + 200.102833842928

Result
535.968240545528

(224.36895935+16.7336273728+333.581847612+17.623908118731+986.772675080
8841+1044.2048545055534+82.1217162597779
+10756.140933072259+28901.33162727589+10.18269234355+3.87778875101573)

Input interpretation

224.36895935 + 16.7336273728 + 333.581847612 +
17.623908118731 + 986.7726750808841 + 1044.2048545055534 +
82.1217162597779 + 10 756.140933072259 +
28901.33162727589 + 10.18269234355 + 3.87778875101573

Result
42376.94062974246113

(42376.94062974246113+535.9682405453A85502166937827215+69.39078567
4988527+86.4906227366582577)

Input interpretation

42376.94062974246113 + 535.968240545528 +
81.5502166937827215 + 69.390785674988527 + 86.4906227366582577

Result

43150.3404953934186362
43150.340495393418636Final results of the sum

from which we obtain:

sqri(6*(((1/5°2(42376.9406297+535.9682405+81.5502166+69.3907856+86.4906227
)+3))*1/15))
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Input interpretation

1
J (5 (—2 (42376.9406297 + 535.9682405 +
3

81.5502166 + 69.3907856 + 86.4906227) + 3] 1/ lEJ]

Result
3.140524884790. ..

3.140524884790¢
We obtain also:
((1/5"2(42376.9406297+535.9682405+81.5502166+69.3907856+86.4906227)+3))

Input interpretation

1
= (42376.9406297 + 535.9682405 + 81.5502166 + 69.3907856 + 86.4906227) + 3
>

Result
1729.013619804

1729.013619804

This result is very near to the mass of candidate glué{alf10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdimeariant of an elliptic
curve (1728 = 8* 3° The number 1728 is one less than the HaRdynanujan
numberl729 (taxicab number)

((1/5"2(42376.9406297+535.9682405+81.5502166+69.3907856+86.4906227)+3))*1
/15

Input interpretation

1
(—z (42376.9406297 + 535.9682405 + £1.5502166 + 69.3907856 + 6§6.4906227) +
)

3]"(1_.-‘15]
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Result
1.64381609200. ..

w 2
1.6438166890¢2 %9#@1.6449348 (trace of the instanton shape)

(1/27((1/5"2(42376.9406297+535.9682405+81.5502166+69.3907856+86.4906227)+
2))"2

Input interpretation
141
(— (— (42376.9406297 + 535.9682405 +
27 \g52
2
81.5502166 + 69.3907856 + 86.4906227) + 2]]

Result
4096.0645682141605775012565157750342935528120713305898491083676268

4096. 064558296 = 64

Now, we multiply the results and obtain:

(3.464643979529*3.830586436322*0.2817853021*3.6548630551090639
¥15.3156144852002258%15.833404207477 *16.542097553485
*0.518874943499968 *4.245471976946*18.21547254999*4.587808247)

Input interpretation

3.464643979529  3.830586436322  0.2817853021 ~ 3.6548630551090639
15.3156144852002258  15.833404207477 « 16.542097553485
0.518874943499968 - 4.245471976946 - 18.21547254999 - 4587808247

Result
1.00936212952519821587817530059781834993084130884351952028913. ., x
107
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(2.781323803920547 *5.8364372603724 *5.93160414841568*6.2220252193329
*7.033656610253*20.37749997725*2.911116655774*3.32593429313*3.398139554
44*11.5730481521)

Input interpretation

2.781323803920547 « 5.8364372603724 « 5.93160414841568
6.2220252193329 « 7.033656610253 ~ 20.37749997725
2911116655774 ~ 3.32593429313 - 3.39813955444 - 11.5730481521

Result
3.26962246946337593106594080941002112657092362157999003002034.... %

-

10

(4.8277165856693115*0.21688040084606*5.30492251818648 *5.47893971377417
*32.2740236434008 *33.4477338319059)

Input interpretation
4.8277165856603115 « 0.21688040084606 - 5.30492251818648
5.47893971377417  32.2740236434008 - 33.4477338319059

Result
32851.670043110937314475841310017925468743613547972875506219857308

(5.990702076*6.335288332*50.159687983*7.78351473*66.3853254777*8.4269941
5*9.165151988 *172.640872178*8.9778697879*200.102833842928)

Input interpretation
5.990702076 ~ 6.335288332 < 50.159687983 « 7.78351473  66.3853254777
8.42699415 ~ 9.165151988 ~ 172.640872178 « 8.9778697879 - 200.102833842928

Result
2.35629304255456518566547200179495085164046736167071218028887... X
lDlS
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(224.36895935*16.7336273728*333.581847612*17.623908118731*986.772675080
8841*1044.2048545055534*82.1217162597779
*10756.140933072259*28901.33162727589*10.18269234355*3.87778875101573)

Input interpretation

224.36895935 ~ 16.7336273728  333.581847612
17.623908118731 - 986.7726750808841 ~ 1044.2048545055534
82.1217162597779 - 10 756.140933072259
28901.33162727589 ~ 10.18269234355 « 3.87778875101573

Result
2.292(5888745195100525237198986843777776102699093565449676296. .. %
10

(1.0093621295251982158781753 x 10"9.26962246946337593106 x 1077 *
32851.670043110937314475 * 2.356293042554565185665472 x 10"13 *
2.292658887451951 x 10"25)

Input interpretation

1.0093621295251982158781753 - 10°

3.26962246946337593106 - 10 -~ 32851.670043110937314475
2.356203042554565185665472 - 10" « 2.292658887451951 - 10>

Result

5.85604040658034057318543400860037108635830000007020701052578. ., =
10°7

5.856940496589346573 x I(final result

From which:
( 5.856940496589346573 x 10"57 )2 * (13573+138"@i*2)/49

where 138 and 138are two Ramanujan cubes (see Ramanujan taxicab numbers)

Input interpretation

'l 7 f ‘7:2
(5.856940496589346573 - 107 )* (135° + 138°) s

Result
3.515851670480918214. .. x 1021

0.3515851670480918214*10
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And:
1/((( 5.856940496589346573 x 10"57 )"1857"3+138"3) * (Pi"2)/49))

Input interpretation
1

. 2
(5.856940496589346573 - 1077 ) (135% + 138%) - Z-

Result
2.844261060260299050... x 10122

2.84426106026%H299050é*10

Theresults are equal tothebser ved s v al §e thabifl @geisely the

cl assical dual of | toS, g msthe guantum peryeearly r s o
precursor vacuum &J as determined by our dual equatiorWith regard the
Cosmol ogical <constant, fundamentat® are

and o= 03516 * 16°*  (New Quantum Structure of the SpaceTime - Norma G.
SANCHEZ arXiv:1910.13382v1 [physics.ggrh] 28 Oct 2019

We obtain also:

233*1/(In( 5.856940496589346573 x 10°57)+11)

Input interpretation

1
log(5.856940496589346573 - 10°7) + 11

233

logix) is the natural logarithm
Result
1.61788727653433643777. .
1.617887276534336437&7. result that is a very good approximation to the value of
thegolden ratio 1.618033988749...
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(199+29+7+2)*1/(In( 5.856940496589346573 x 10°57)+11)

Input interpretation

1
log(5.856940496589346573 - 10°7) + 11

(199 + 29 + 7 + 2)

logix) is the natural logarithm

Result
1.64566216540187869421 . .

« 2
1.6456621654G1 8;‘(—6916 D64#4D34 8 (trace of the instanton
shape)
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Mathematical connections with some sectors of String Theory

Observations

We note that, from the number 8, we obtain as follows:

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8
is thefundamental number. In fact 8 64, 8 = 512, § = 4096. We define it

"fundamental number"”, since 8 is a Fibonacci number, which by rule, divided by the
previous one, which is 5, gives 1.6 , a value that tends to the golden ratio, as for all
numbers in tB Fibonacci sequence
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ARGol dend Range

16314838
7(2)

p—
¢ mean 4118427

16 1.618034 1.64493 1.65578 1.673

Finally we note how 8= 64, multiplied by 27, to which we add 1, is equal to 1729,
the soecalled "HardyRamanujan number”. Then taking the 15th root of 1729, we
obtain a value close to e(2) that 1.64
what we call "golden numbg"

Furthermore for all the results very near to 1728 or 1729, adding 64onéobtain
values about equal to 1792 or 1793. These are values almost equal to the Planck
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass
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We have that:

Outlook

Remarkably rich (apparently UNIQUE) framework

BUT :

Why a given “shape” of the extra dimensions ?
[CRUCIAL, it determines the predictions for «, ...]

A. Sagnotti — AstronomiAmo, 23.4.2020 21

From: A. Sagnotti AstronomiAmo, 23.04.2020

I n the above figure, It I's said that:
Crucial, 1t determines the predictions

We propose that whatever shape the compactified dimensionshaite geometry
must be based on the values of the golc
or 1729, whose fifteenth root provides an excellent approximation to the above
mentioned value) which are recurrent as solutions of the equationselaat going

to develop. It is important to specify that the initial conditions aweays values
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations
and Appoximations to Pi" (see references). These values are some muftipl@zio

and 4096), 276, which added to 4096, is equal to 4372, and findlf/%
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We obtain, in certain cases, the following connections:

String Theory
(Quantum Gravity)

e
J

Energy scale

Set of consistent low-
energy effective
Quantum Field Theories

‘)Swd mpland
\

The String Theory “Landscape”

- Graph axes show only 2 out of hundreds of parameters
(“moduli”) that determine the exact Calabi-Yau manifolds and
how strings wrap around them

Potential
energy
density

- Each pointon
the “Landscape” %
represents a single %, 0
Universe with a particular "% "%,
Calabi-Yau manifold and set ”
of string wrapping modes for its
compactified dimensions

- Each Universe could be realized in a separate post-inflation “bubble”

Fig. 2
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Fig. 3

Stringscape a small part of the strintheory landscape showing the new de Sgtdution as a local
minimum of the energy (vertical axis). The global minimum occurs at the infinite size of the extra
dimensions on the extreme right of the figure.

Figure 2. Lines in the complex plane where the Riemann zeta
function ( is real (green) depicted on a relief representing the
positive absolute value of { for arguments s = ¢ + ir where the real
part of ¢ is positive, and the negative absolute value of { where the
real part of ( is negative. This representation brings out most clearly
that the lines of constant phase corresponding to phases of integer
multiples of 27 run down the hills on the left-hand side, tum around
on the right and terminate in the non-trivial zeros. This pattern
repeats itself infinitely many times. The points of arrival and
departure on the right-hand side of the picture are equally spaced and
given by equation (11).

Fig. 4
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With regard the Fig. 4 the points of arrival and departure on thehggidside of the
picture are equally spaced and given by the following equation:

withk= ..., -2, —1.0,1,2....

we obtain:
2Pi/(In(2))

Input:

log(2)

Exact result;

2m
log(2)

Decimal approximation:
9.0647202836543876192553658914333336203437229354475911683720330958

9.06472028365¢.

Alternative representations:

2T 2m
log(2) - log_(2)

2m 2
log(2) log(a)log, (2)
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2 2m
log(2)  2coth 1(3)

Seriesrepresentations:

ZH = ZH T & :.II_. X .
log(2) szLarnn;zT-xJ J + log(x) - Z::_l -1y {z:n x
2 B 2
log(2) o T
2(2) lﬂg(ZuJ+[ar“{izﬂ]J [lﬂgii]"“lﬂgiﬁul]—zk:l{ 1) {zkzna 5g
2 2
log(2) B n-arg| = |-argizg) gk ok
2“?{ {,2.1 +IDEEZQJ_Z{:_1{ 1 {ERZGJ g

Integral representations:

2 2
log(2) iz Lat
I

27 4in°

log(2) J~m+}r r{-s° ril+s is
=i ooty r{l-s ‘

ror 1 il
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From which:

(2Pi/ (I n(2)))*(1/12 °~ |l og(2))
Input:

(2 ” ][inlotzj]
log(2) /412 8

logix) is the natural logarithm

Exact result:

H_Z

6

Decimal approximation:
1.6449340668482264364724151666460251892189499012067984377355582293

« 2
1. 644934066—68é1.6449346( 2)
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From:

Modular equations and approximations toZ - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 35872

We have that:

Hence
64928 = e™VE 244976 VE _ ...,
64924 = 4096 V2 4 ...
so that
64(g38 + 957 ) =™ —24 1 4372 VR 1 = 64{(1 + VD) 1+ (1 - V)AL
Hence
eV _ 9508051.9082 . .. .
Apgain
Gar = (G—l— \.-"37)%._
6462 = VI 1244 9766 VI 1.
64G72 = 4006e V37 _
so that
64(GH + G32) = €™ 1+ 24+ 4372e 7™V — . = 64{(6 + V3T)® + (6 — V3T)}.
Hence

e™37 — 100148647.000078 . . . .

(5+ \/E)
g58 = y

Similarly, from

2

we obtain

12 12
N - . 5+ /29 5 — /29
64(g2t + gs21) = ™V _ 24 4 4372 TV L ... :64{( +2 ) + (D ) }

2

Hence
e™F _ 94501957751.00999982 . . . .
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We note that, with regard 4372, we can to obtain the following results:

27((4372)7/2-1 1 2 ( (2(8a85R)L p e () ()@ H + G

Input
1 Y10-2v5 -2
27|V 4372 -2~ — + b
2 V5 -1
¢ is the golden ratio
Result

Vi10-2+5 -2
¢+2?[—2+2\' 1093 - ]

2(Vs -1

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023

1729.0526944¢.

This result is very near to the mass of candidate glué{alf10) scalar meson.
Furthermore, 1728 occurs in the algebraic formula forjdimeariant of an elliptic
curve (1728 = 8* 3% The number 1728 is one less than the HaR#@ynanujan
numberl729 (taxicab number)

Alternate forms

é[-z;*,fs[m-zv’?] +58v5 +432v1093 - 27 ,/2(5-V5) —3?4]

27 ,
¢ - 54 + 541093 +I[l+ Vs - [2(5+ \E_]]
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2:»*[%.,f 10-2vV5 - 2]
2(vV'5 - 1)

@ — 54 + 54+ 1093 -

Minimal polynomial

256 x° + 95744 x” — 3248750080 x° -
914210725504 X~ + 15498355554 921 184 x~ +
2911478 392539914 656 X° — 32041 144 911 224677091 680 X~ —
3092528 914069 760354 714456 X + 26320050 609 744 039 027 169013 041

Expanded forms

187 29V5 27 27
-t +54v’1093—g'\f1n—2v’_—E,/E[m—zﬁj

4

107 5 27 27 10-2v5
- — +54v1093 + -
22 Vi-1  2(V5-1)

Series representations

\,|'1D 2v5 -2
27|y 4372 -2 - ]
5—1

[152-193»*109 —2¢—1Daﬁ24"‘[ ]+

s
2?\{?3"[ ]9 2vs) ] [1”’_24“‘[%]]]

Eall SR
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2?[@43?2 o 10-2v5 _2]+dr

(V5 -1)2

[152— 1081003 - 24— 108 V4
(—-]" [—

tul-—- es
-|_r'

.r'_‘-\.

|i=i

"-n_-'

ol
.-'_H.

[

-|_.-"

ke

108V 1093 v 4 i
k=0

2?_\/927%— ’1[9 2vVs)* ]/
[MM

V10-245 -2
27|V 4372 —2- o=
(Vs -1)2
@ (- (=2), (5-20) zg"
[152 108V1093 -24-108Vz, ) P +
k=0
o (-1F (= 2), (5-20)% 25"

2k

108 v 1093 vz, E P +

Vi ~1)F [ ‘,| (5 — 2g)¥ 25
26V zg Z P -

- k(_1 N -
E?EZ S [1'3; ol ]/

k -k
(foovm g e

(zp eR and

Or:

27((4096+276)M/2-1 | 2 ( (2(8552)L P 1() ()8 5 + (
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Input

+¢

1 Vi10-2+5 -2
27 v4095+2?5—2—£ NG
5 -1

¢ is the golden ratio

Result

V10-2+v5 -2

2(V5 1)

¢+ 27| -2+2v 1093 -

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023

1729. 05 abadovel é .

Alternate forms

é[-z?,m(m-zﬁ] +58V5 +432V1093 -27 ,[2(5-V5) —3?4]

27
¢ - 54 + 541003 +:[1+~E— 2[5+ﬁ)]

2?[-\.} 10-2V5 - z]

2(vs -1)

$—54 +544 1003 -
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Minimal polynomial

256 x° + 95744 x” - 3248750080 x° -
014210725504 X~ + 15498355554 921 184 x~ +
2911478 392539914 656 x° — 32941 144 911 224677091 680 x* —
3092528 914069 760354 714456 X + 26320050 609 744 039 027 169013 041

Expanded forms

187 29V5 27 27
-t +54J1093—E'J10—2v’_—E,IE(m-zﬁj

4

107 5 27V 10-2v5
—— 4+ — + 5441093 +
2 2 u’?-l 2(Vs -1

Series representations

"u'lD 2v5 -2
27 [V 4096 + 276 - 2~ ]
5—1

162 - 108 V1093 — 24 - 103@24"‘[%}
k
1
1081093 v’_Zdr [i]+2¢v’_24‘*[£]_
o Sl v )
27V 9-2v5 Z[ ]9 2vs5) ]/[2[—1”’?24 [i]

k=0
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Y10-2+5 -2
2?[%*409&2?5—2— ]+¢=

(Vs -1)2
[ [ l]k[_;j}k
162 - 108 v/ 109 —2m—1naw’_2—+
k=0
- (—l]" —ll -3 -D
108V1093 V4 ) ———— +2m’_2—_
k=0
o (-1 9-245
27V 9-2Vs5 ) [ 2 *) ]/
= k!
11
[ [_14‘-\;—2( 4] [ }k]]
2?[1#'4[}96-#2?6—2—. 10-2v5 _2]+¢:
(Vs -1)2
- k vk ok
[152—1Dw 109 —zm—mau’z_ﬂzi Rl }";TS ol % +
o !
o [ lllk[ é] —Zg Fc
108 v 1093 ﬁz P +
w (—1)F 1 — z)* 25
zm’ﬁz [ }"kt ° _

ZTEZ D (= 2), [mktzﬁ—z.]} " ]/

oo (_1].‘( [_ l} [:5 _ Z']::Ik z—k
[2[—1+ﬁz 2 T 2
b k!

for (not (zpeR and —s= < zp = 0))
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From which:
(27((4372)"1/22-1 1 2 ( (2(a88=)L pea()()@H +aG) ~1/ 15

Input

1%2:-'[\;%-2-E V10-2Vs _E]Hi’
2 Vs -1

¢ is the golden ratio

Exact result

1%.;.” 27

Decimal approximation
1.6438185685849862799902301317036810054185756873505184804834183124

=2+2v 1093 -

V10-245 -2
2(Vs -1

w2
1. 6438185 6@ (5B)6449348

Alternate forms

2?(\.“ 10-2V5 —2]

15 ¢ — 54 + 54 /1003 -
2(v5 -1)

1

2(v5-1)
15 o | -
\ 166-108v5 108V 1093 +108 v 5465 -27 \ 2(5-¥5 )
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oot of 256 x% + 95 744 x7 — 3248750080 x® — 914 210725504 x” +
15498355554921 184 x* + 2911478392539914 656 x° —
- 32041144911 224677091 680x° — 3 092528914069 760 354 714456 x +
26 320050 609 744039 027 169013041 near x = 1729.05

Minimal polynomial

256 x'% + 95744 x'™ _ 3248750080 x™ -
014210725504 x° + 15498355554 921 184 x* +
2011478 392539914 656 x™ — 32041144 911224677091680 x°° -
3092528 914069 760354 714456 x> + 26320050 609 744039 027 169013 041

Expanded forms

V10-2+5 -2

2(v5 -1)

1
15 5[1+«E}+2? ~2+2V1093 -

187 295 27 27
AN +54 V109 —E'\Jm—zv’_—g\/E[lD—Eﬁj

4 4

All 15th roots of « + 27 (2 + 2 sqrt(1093) (sqgrt(10 - 2 sqgrt(5)) - 2)/(2 (sqgrt(5) -
1))

V10-2+5 -2

f‘ﬂ 15+ 27 | -2+ 2V 1093 - = 1.64382 (real. principal root)

2(Vs -1)

Y10-2v5 -2

P2imis ¢+27|-2+2+1003 - =1.50170 + 0.6686

2(Vs -1)
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- Yy10-2v5 -2
g H™I5 O+ 27|-24+2V 1093 - ~1.0999+1.2216.
2(Vs -1
- Yy10-2v5 -2
PRETE I b+27|-2+2+1093 - =0.5080+ 1.5634 §
2(Vs -1
- Y10-2v5 -2
£l gy 27| 224241003 - ==0.17183 + 1.63481
2(Vs -1

Series representations

=—n

15 2?[*« 4372 -2 -

[[[152— 108 ¥ 1093 - 24 — IDB\-"'_ZLI [i ]+ 108 V1093 V4

irl [z]+2w’_24"‘[k] 27Vo-2vs
i[%][a—zﬁ)"‘]/[—uﬁ;f"[%]]]"mlsn]

k=0

N2
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o [V 1
”[15240&’109 —2‘-*—1”3“*"?2(4]];{#*

108 v 1093 v’_zu zmu’_zﬁ_

m.;n" [92»’_) ]/

V10-245 —z]+

15 2?[?43?2 -2- [ﬁ_l}z

5

27V 9-2v5 Z
[_1“5 i(_ﬂk#]]“mm]

T

15 2’.?["'# 4372 <

“1F (- 1), (520 25"
162 - 108V 1093 —2¢ - 108V zg Z

V2 k!

o (—1)F (- ],CI:S—zm“ zg"
108 V1093 V zp Z o +

(-1 [—l) (5 - 20) 75"
2 'k
MV’E; k! N

o (<1 (- 1), (10-2V5 - 50)° 75"

27z ; o /

o (1% (=1) (5 - zg)¥ ¥
“14vVz ) Zkkr ® 1~ as1s)
k=0 ’

for (not (zgeR and —ec < zp < |

Integral representation

[iooty DsIF=a=s) 4

a =i oty 75 ) )

(1+z) = for (0 = leia) and |ary
20 T(-m
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From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. SagnottiarXiv:1711.11494vIhep-th] 30 Nov 2017

From the following vacuum equations:

3p) p2 ,
T eVE® . -'jf:' h e~ 2(8—p)C +2 5;” ]
YE
. 237 ; ~ 1 o g(®)
| h-2 (p 1 — W: ) C_,—E(E—p)(_.—l—?,.jf_- @
16K e 20 =

. . h2 2 3P e s o ale)
[\_4"‘1}')2 _ .ICC_EA + i ) (? —p + E E?—zfn’.‘."—PJc-—z_-J)j_q ]

we have obtained, from the results almost equals of the equations, putting

40967 '* instead of

. —2(8—p)C+287 ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning C, be and%.correspond to the exponentsedi.e. of exp).
Thence we obtain for p = 5 abd= 1/2:

'Q 66+% = 40960 * V118

Therefore, withrespe¢to t he exponentials of the va
exponential has a coefficient of 4096 which is equal fo\BHile -6C+%is equal to

“ 118. From this it follows that it is possible to establish mathematically, the dilaton
value.
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For

exp((-Pi*sqgrt(18)) we obtain:

Input:

exp[—n \,"'E]

Exact result;

a3y 2 n
£

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 107°

1.627201%¢é * 10

Property:

3y 2.
¢ " * 7 isatranscendental number

Series representations:

— v g 1k (V)
-y 18 TVAT Lo 1 'I[k,
£ = £

f—:ru"ﬁ — ex —II'M'I'E i [_1_1"}k [_El}k
P o k!

m¥ioRes 1, 17°1(-

L
_1?_. 2 —.S}r[.ﬂ

—-ry 18
£

= eXp|- p—
2y

Now, we have the following calculations:
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'Q 66+% = 40960 * V118

Q‘M8=1 6272016¢é * 107
from which:

ﬁ'gﬁfi*%o:y 62720166 * 10A

0.00024414062Q 80+%="Q" M8 =1 62720166é * 107

Now:
In QW8 = 13328648814475= *“ 18

And:

(1.6272016* 10%6) *1/ (0.000244140625)

Input interpretation:

1.6272016 1
105 0.000244140625

Result:

0.006665017...
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