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Abstract

In this paper, we analyze various equations concerning the Isoperimetric Theorems.
We describe the new possible mathematical connections with some sectors of
Number Theory, String Theory and cosmological parameters
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From Wikipedia:

In mathematics, a ball is the space bounded by a sphere. It may be a closed ball
(including the boundary points that constitute the sphere) or an open ball (excluding
them).

We propose that some equations concerning the “balls”, can be related with various
parameters of some cosmological models as the “Multiverse” and the “Eternal
Inflation” linked to it, which provides that space is divided into bubbles or patches
whose properties differ from patch to patch and spanning all physical possibilities.

In 1983, it was shown that inflation could be eternal, leading to a multiverse in which
space is broken up into bubbles or patches whose properties differ from patch to
patch spanning all physical possibilities.

When the false vacuum decays, the lower-energy true vacuum forms through a
process known as bubble nucleation. In this process, instanton effects cause a
bubble containing the true vacuum to appear. The walls of the bubble (or domain
walls) have a positive surface tension, as energy is expended as the fields roll over
the potential barrier to the true vacuum.


https://en.wikipedia.org/wiki/Multiverse
https://en.wikipedia.org/wiki/Nucleation
https://en.wikipedia.org/wiki/Domain_wall_(string_theory)
https://en.wikipedia.org/wiki/Domain_wall_(string_theory)
https://en.wikipedia.org/wiki/Domain_wall_(string_theory)
https://en.wikipedia.org/wiki/Surface_tension

From:

Isoperimetric Theorems, Open Problems and New Results — Francesco Maggi —
ICTP, Trieste, 22 February 2017

We have:

UNLESS k=2 3J<h<412 orR k=3 Hh=$
1/,

3 9
(k—ﬂ) hak-1 ~12 7, 14y
Ll= 4‘ 2 —a >°¢ [k
COH) (4-1P2 N Lk O wp = Apnfy) R* (a) k&

((3-1)M(13/8)) / ((5-1)™(3/2))*sqrt((5+3-1)/(3*5*x*y))*27(-12) =
C/(RA2)*(3/5)(9/4)*5~(1/4)

Where uy=x;o,=y; k=3and h=5

Input

@3-1'*8 | 5431
(5-1*2 4 3.5xy c [3]9:.4%

Exact result

[ 2 A1
15y x¥ 9\43’?1:

8192 238 95 R2

Alternate form assuming ¢, R, X, and y are real

4 1 442368¢
5.2°8y3 35 R | —
\ xy R




Alternate form

535 B2 ,’f

[

C =

73728 23/8 334

Alternate form assuming c, R, x, and y are positive
4
875V 2 V3 R = 978447237127 x y

Real solutions

c=0,

c=0,

c=0,

c=0,

R =0,

R =0,

R=10,

R=10,

x <=0,

x=0,

x <=0,

x=0,

875 R*

16307453952 - 29443 2 x

875 R*

Y= .
16307453952 - 2943 2 x

875 R*

Y= .
16307453952 - 2943 2 x

875 R*

Y= .
16307453952 - 2943 2 x

Solution for the variable y

875 R*

16307453952 - 2943 2 x



From the following alternate form:

5v35 g2 | L
\ xy
C_

73728 28 3%

we obtain:
(5 sqrt(35) R™2 sqrt(1/(x y)))/(73728 27(3/8) 3(3/4))

Input

54/ 35 RZ flr—lv

73728« 238 . 334

Exact result

5+/35 R2 flx—lv

73728 238 334

Real roots

R=0, x=0, y=<0

R=0, x=0, y=0

Properties as a function

Domain

x,y) eR*:x#0 and y#0 and xy > 0
Range

zeR:(2=0and R=0) or (2> 0 and R # 0)}
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Parity
2VEN

R is the set of real numbers

Series expansion at x=0

5»’_;12»’_\/7
112

73728 - 238 334v’_

[Puiseux series)

Series expansion at x=c0

5»’_;12«.1’_\/7\/:
x 112

73728 28

(Puiseux series)

Derivative

2 1 32
; 5v35 R ,V” 5 /35 R2 ( ]
dx| 73728« 238 . 334 | 147456 238 . 334

Indefinite integral

f,svss RZ {'f 5435 R x ,’ﬁ

dx =
73728 238 . 334 36864 - 2%8 334



Global minimum

5435 R? /i
xy

73728 - 238 334

min{ }=D at(x, y) =

indeterminate (otherwise)’ indeterminate (otherwi

Limit

5v 35 R? {'f

lim =0
X0 73728 - 238 . 334

o)

535 R? /l
xy

lim =0
¥+ 73728 - 238 . 34

Series representations

s[v’ﬁnz\/;]

73728 . 23/8 334

9 1 e X ~ky L_kz

:l

73728 - 238 . 334




s[v’fﬁz\/g]

73728 - 23/8 . 334

ky+ka g4y (g, Ly k2 1y (L
1z k(L b () (-
2 1 o o 4 LD
SR 34 \/?Zm:q)zkz:{r k1lka!

73728 238 334
|

S[ERZ\/E]

73728 - 2308 . 3¥4

.‘.’1 +\.;.'2 {_ _""-1 _""-2

2011 (L oz )2 2
(1) (35-20)"1 (=202 2

1 (1
E]h {_E]kz
kytkq!

73728 - 238 . 334

f 2 4 ]
5 Rz Zp Z;'[ =0 E‘.;(‘2='I:I

From the above derivative

Jac p2 | AL ,.
3 PV R EﬁREJ’[ﬁ]M

dx| 73728 <238 . 334 | 147456 23/8 . 334

we obtain, from the result:
-(5 sgrt(35) R™2 (1/(x y))(3/2) y)/(147456 2~(3/8) 37(3/4))
Input

5435 R2 [ﬁ]g"zy

147 456« 23/8 ., 33/4




Exact result

5v35 R2 y [ ]”

147456 238 . 334

Real roots

R=0, x=0, y=0

R=0, x=0, y=0
Properties as a function
Domain

{I:.k',_}'JF[REZX:FDJ Ii._}l':,l':D.I |:__}.'J|';:-D|-

Range

lzeR:=(R=0VYz=0)

Parity

odd

£1 Yes Y s the logical XOR function
expr is the logical MOT function

[ is the set of real numbers

Series expansion at x=0

L\ 1

147456 (2% . 33/4)

(Puiseux series)
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Series expansion at x=c0

st s

11/ 2.]
147456 (2%% . 334

(Puiseux series)

Derivative

2 (1)32 5435 R2 | L
3 5#35;{[”] y III}’

ax| 147456238 334 | 98304 238 . 334 2

Indefinite integral

f‘EV"_Rz[ o Su’ERE\/;

dx =
147456 - 238 334 73728 238 . 334

5v3s5 B2 (L)
Xy
lim - - =0
xote 147456 238 . 334

535 R? [ﬁ]g-’zy
lim - - =0
yoieo 147456 - 238 . 334
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Series representations

1
e 32 2 [ Ly P

147456 - 23/8 . 334 147456 - 238 . 334 y

(1 vk 1
., s [ 1 o a3k
535 Rz[ﬁ]izy 5R JIF Va4 g,

147456 - 23/8 334 147456 - 238 334 y

1132 2 A ~srf_ L1 _
535 Rz[;] y 5R ,’IF oRes,_ 1,34 [~ - s)T(s)

147456 - 23/ . 334 204912 238 334 x V1

From the above derivative:

,. VI R | L
o[ 5Ves R L)y SV35 R [

dx| 147456238 . 334 | 9g 304 . 23/8 . 334 x2

we obtain, from the result:

Input

254/35 R? '{f

196608 « 238 . 334 43

Exact result

25435 R2 .fxl

106608 - 238 . 334 43
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Real roots

R=0, x=0, y=<0

R=0, x=0, y=0
Properties as a function
Domain

(6, y) eR*:x#0 and y#0 and x y > 0]

Range

jzeR:=(R=0Yz=0)

Parity
odd
€y Yep Y . is the logical XOR function

EXpPr is the logical NOT function

R is the set of real numbers

Series expansion at x=0

25[»’_;12»’_\/7]
112

196608 (2¥8 - 334)

[Puiseux series)
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Series expansion at x=c0

trisee i)

11 2]
196608 (2%# . 334)

(Puiseux series)

Derivative

25+ 35 R2 f 17535 R2 xl—v
a VS \ *

dx| 196608 2%8 334 x3 | 393216 2%8 . 334 x4

Indefinite integral

f. 25+/35 RZ ,’ﬁ 5435 RZ ,’ﬁ

dx
196608 - 238 . 334 3 98304 - 238 . 334 x2

Limit

25+/35 R? ,’ﬁ

lim - =0
xskes 106608 - 238 . 333 §3

254/35 R? {'f

lim - _
¥z 196608 238 334 43
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Series representations

25435 R2 ,’;—v

196608 - 238 . 334 43

1 1
EERZW_“, EI<1 'I'Ekz =0 3471 [_1+;]_k2 [FE ][FE]
- 1 2

196608  2%8 334 43

25435 R2 /xl

196608 - 238 334

Ky +k -k -k
{1112341{1+ ]2{2] { ]
2 k 21k
25 R2 /34 / Ek, _0 Yiky=0 P —

| 196608 - 238 . 334 53

25435 R2 /l
xy

196608 - 238 . 334 53

W8 () (), @5 (e 5774

kylkp!

2
25R*V g Zi =0 Zka =0

196608 - 23/8 . 33/4 3

for (not (zpeR and —w < zg = 0))

For:
as = [-n/2, n/2],
s =320 <1/2

lc| > 1/4,
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From:
R=(1-0)as

(1-1/16)*Pi/6 * 1/2

Input

Decimal approximation
0.2454369260617025967548940143187111628279038593261801422636675462

R =0.245436926....

Property

S5m
— is a transcendental number

Alternative representations

—'_@u[l i]
2.6 6 \ 16

1 i log( — -1
(1-—)r  dlog(-1(1- )
2.6 2.6

) 1 1
—_— —EEDJ[l——]
2.6 6 16
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logix) is the natural logarithm

i is the imaginary unit

Eim) is the complete elliptic integral of the second kind with parameter

m=k*
Series representations
1 fes)
[I—E)H= EZ (—ljk
2.6 16 &4 142k
1
(1-)= =i(—1)" (956 572K 5. 23972K)
2.6 “~ 3824 (1 + 2k)
1
(1-)= 5i[ 1]k[ 1 2 1 ]
— = — - + +
2.6 64 =\ 4/ \1+2k 1+4k 3+4k

(1—_)11' 5 -1
Azﬁj"#l—tzdt
L]

t

5]'1 1 :
N |+ L _ L
26 32 Jo 'Illl—fz

(-7 5 re 1

- [
2.6 32Jo 1442

it
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CoH<1/2

For C=8: 6=1/16; R=0.245436926

From the previous derivative

25y 35 pZ2 | L 175435 RZ2 | L
a N *y \ xy

dx| 196608238 . 334 x3 | 393216 238 . 334 x4

we obtain, from the result:
(175 sqrt(35) ((5Pi)/64)"2 sqrt(1/(x y)))/(393216 2/(3/8) 37(3/4) x"4)

Input

175 @[5]"‘ 1

xy

303216 238 .. 334 4

Exact result

4375 /35 n2 Illx_lt-'

1610612736 238 334 x4
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3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Contour plots
Real part

Imaginary part

Roots

(N0 I'ooEs ex1st)

Properties as a function
Domain

{(x, ¥) e[Rz:x;tD and y#0 and xy > 0}
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Range

lzeR:2z=0} (a sitve real numbers)

Parity
£VEDN

R is the set of real numbers

Series expansion at x=c0

437535 2 Vx (1) \/;

14112
+of(1) )
1610612736 - 238 334 x

[Puiseux series)

Partial derivatives

, 4375 v 35 72 (i ] 43753 V35 72 ,Vﬁ

dx| 1610612736  2¥% 334 x4 1073741824 - 2%8 x°

1 ,.
‘ 4375 35 #* !” 43?5@}12[L]3,z
i g Xy
dy| 1610612736 - 238 . 334 x4 3221225472 - 238 . 33/4 x3

Indefinite integral

4375V35 2% |- 625V 35 (ﬁ

dx = - constant
‘f‘l 610612736 - 28 334 x4 805306368 - 238 . 334 3
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Limit

437535 7% | x—lv
lim -

x+t0 1610612736 - 238 . 334 x4

4375v35 22 | ﬁ
lim i

Yot 1610612736 - 238 . 334 x4

From the above result

4375 +/35 2 Illx_lv

1610612736 238 334 x4

Forx=-0.4 and y=-4, we obtain :

(4375 sqrt(35) T2 sqrt(1/(-0.4* -4)))/(1610612736 27(3/8) 37(3/4) *(-0.4)"4)

Input

4375+ 35 7% L

YT

1610612736 « 2%8 (334 (~0.4)%)

Result
0.00165680. ..

0.00165689....
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Series representations

4375 [V’E e 'I_u.4:-43 ]

1610612736 - 2%% (334 (—~0.4)%)
k1 +k 1 1 k ka ,—k1-kz
o @ (=D (=) (=), (0625 — 29)™ (35 - 29)*2 25

kylky!

= 0.0000358938 7%V zp

Ky =0ky=0

for (not (zpeR and —s= < zp < 0))

4375 [v’ﬁ 22 | —ﬂ_4:_4] ]

1610612736 - 2%% (334 (—0.4)%)
0.625 - 25 —
0.0000358938 1° ﬁP[fﬁ{MJ]ﬁp[m{M”ﬁz

2m 2m
i i (- 1)F1+K2 (0,625 — x)K1 (35 — x)*2 xR17k2 (o ;j}h (- ;j}kz
k'l =ﬂk2=l] lesz
for (xeR and x = 0)

4375 [v’ﬁ 2 H —ﬂ_4:_4] ]

1610612736 - 2%% (334 (—0.4)%)
2 1 %1/2 largi0.625 -2g ) /(20 |+ 1/2 |arg(35-zg) /(2 x))
0.0000358938 & [—]
Zp
Z1+ 1/2 |arg(0.625-2¢ )2 m1 |+ 1/2 [arg{35-2g )/(2m))
1

s e (<DfR (D) (2d) (0.6 - 29)1 (35 - 2ol 2 5

2 2
2, 2, T

ky =0k =0
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Inverting

4375435 7* L

04—

1610612736 ~ 2% (334 (—0.4)%)

we obtain:

1/(((4375 sqrt(35) T2 sqrt(1/(-0.4* -4)))/(1610612736 2°(3/8) 37(3/4) *(-0.4)™4)))

Input
1

——
4375435 2 oL _
\.I 04—

1610612736-2%8 (334 (Lo.4*)

Result
603.541...

603.541....

Series representations

1

——
4375|358 #2 oL
"ll 0404

1610612736 2°/% (334 (_0.4)%)
278590.0

def 1 - .‘.’,,—J;.' ki1 . k,?_i‘-
nz\.'"_z w 1D {—2]k{0.62.5—.gj I W - {_2:|k1r35_m.;IJ Ig
%o Z.k:ﬂ k! Z.k:ﬂ Kt
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1

= { 1
= L
43?5[ﬁ35,. y “0A 3]

1610612736 2%/5 (334 (_0.4%)

0.625 — 35 _
2?859.9/[::2 exp[r'rr {MJ]E}EP[!’ - [“EE—“J]
2w DT

o (1) (0.625 — x)* x7% (- iﬁk]

wET

k=0
k(1
oo (—liki35—xkak[_£jR] (xR and x < 0

1
= k!

1

——
ET _1
43?5[#35 . \,‘lll T ]

1 %-1/2|arg(0.625-2)/(2x)|-1/2 |arg(35-2g)/(2x)]
= [2? 859.9 [—]
Zn

1610612736 2°/8 (334 (_0.9)%)
o 171/ arg 0625 -20)/(2.1)|-1/2 |arg 357 /(2 J] /
i

Z k1 Z : k!

[;rz [ @ (= 1F (=), (0625 - zp) zak] @ (=% (= 2), (35— z0)* zﬁk]
k=0 k=0

From the previous alternate form:

535 R? ,’L
xy

73728 - 23/8 . 334

=

we obtain also:

(5 sqrt(35) ((5Pi)/64)"2 sqrt(L/(x y)))/(73728 27(3/8) 37(3/4))

Input

svas (2f [5

73728 238 . 334
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Exact result

12535 n2 H;—F

301989888 - 238 334

3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Contour plots
Real part

0.0010
0.0005

y 0.0000]
~0.0005

-0.0010

= 0.0010-0.00050.0000 0.0005 0.0010
P

Imaginary part

0.0010
0.0005

¥ 0.0000
~0.0005

-0.0010

= 0.0010-0.00050.0000 0.0005 0.0010
P

Roots

(no roots exist)

Properties as a function
Domain

{(x, ¥) eR?:x#0 and y#0and xy =0}
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Range

{ZF[R:Z}D} [ WSItIVe e

Parity

EVEN

Series expansion at x=0

125v35 22 Vx f

+ D[x”-"zj
301989888 238 334y '

(Puiseux series)

Series expansion at x=c0

125»’_;9»’_\/7\/7
112.

301989888 - 2%

(Puiseux series)

Partial derivatives

Jac 1 ,.
| 125Ves A [ 125 V35 72 y (L)
il J Xy
dx| 301989888 238 334 603979776 238 334
1 ;
| 12svss [ 12535 72 x (=)
i / Xy
dy| 301989888 2%% 334 603979776 238 334

28

R is the set of real numbers



Indefinite integral

f 125»’_;12‘/7 125@;12;:\/;

3019809888 - 238 334 150994944 238 . g3/4

Limit

12535 7° \/7
lim

x-xe0 301989888 - 28 33‘4

12535 7% f

lim =0
¥+ 301989888 - 238 . 334

Series representations

s(ves (275 |

xy

73728 . 238 . 33/4

12572 V34 [-1 zh Ll O ] [E][E]

301989888 - 238 334

=)

73728 - 238 . 334

vRk s (e () ()

1
1257 V34 [-14+ p T -0 Zieo

kylkat

301989888 238 334
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(Ve (27 )

xy

73728 - 23/8 . 334 s
{35—3{|lh {1——zn]k2 g 1=

ey Ly 1
(-1 2{_2],[-1 {_ Xy

2 oo o z]k‘?
125 7% v zg 2k1 0 Zkp =0 kylks!

301980 888 - 238 . 334

From the above result

301989888 - 238 334

for x =y =0.001, we obtain:

(125 sqrt(35) n2 sqrt(1/(0.001* 0.001)))/(301989888 2°(3/8) 3°(3/4))

Input

125435 o2 L

0,001 0,001

301989888 -« 238 . 334

Result
0.00817569. ..

0.00817569....
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Series representations

0.001 - 0.001

125 [v’ﬁ 2 1 ]

301989888 238 334

1 1
12572 V34 V999999 ¥ o T 347K ~"”_lwmz[2][2]
kl kz

301989888 2%8 334

125 [v’ﬁ 7 L ]

0,001 - 0.001

301989888 238 334
1257 V34 V999999 5 o X0

{' 3}_4]&1 {'l'xm_ﬁ]‘kz {'é_]h {_;_]kz

k]_.’kz.’
301989888 238 334
o 1
125[ 35 H-Z 0,001 - 0.001 ]

301989888 238 334

Fes) o 1

2 -5 Z -13.8155s

[125;; Z}}Z})[R&sh_%m 34 r[—2 s]r(sJ] [RESlE:_;?H.zf

Ji=t)z=

1 f I}
r[‘g—s]rtsj]]/[120?959552 5318 33}4\52]

Inverting, we obtain:
1/((((125 sqrt(35) 72 sqrt(1/(0.001* 0.001)))/(301989888 2(3/8) 3(3/4)))))
Input

1
—
LI " —
12535 \ 0.001-0.001

301989 885 23/8 334
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Result
122.314. ..

122.314....

Series representations

1

V35 Iz ¥ EI.EI{II]EI.L'IEII

301 980 588 23_:'8 33_|'4
301989888  2%8 334

125;:2@»%[2:’:&34*[ ]] N=u-f_13'3155k[§]

125

b =

1

125[""%“2\. n.nm]n.nm ]

301989888 238 334

301989888  2%%  3¥4

o (F1x107°F (3]

1k 1
125 7% V34 V999999 [Z;’ﬂ {ﬂA] " -

1
IEE[E’EE\ n.nm]n.nm ]

301989888 23/8 33/4

301989888 2%% 334

-1F(- 3], (1x10° 50 7

ki 1 k_—k
(=1 (=5| (35-2p)" g, |
125# W -z!] 2 [ NI:G { 2];: . 2 ;N;C:u k!

k!

for (not (zpeR and —s=< z5 = 0))
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From the sum between the two previous inverted expressions, we obtain:

1/(((4375 sqrt(35) w2 sqrt(1/(-0.4* -4)))/(1610612736 2(3/8) 37(3/4) *(-0.4)™4))) +
(((L/(((125 sqrt(35) 2 sqrt(1/(0.001* 0.001)))/(301989888 2°(3/8) 37(3/4))))))))+Pi

Input
1 1
p— —
G2 1 Fri- N B

4375435 » N = 125v35 - \ 50010001
1610612736275 (334 [_o.4y*) 301989 88g..23/8  33/4
Result
728.996..,

728.996... =729

Series representations

1 1
=2 | [ 1 B
Lt ET-a—
43?5[#35 \ —ﬂ4<_4 ] 125|% 35 n \ 9.001 0.001
1610612736 275 (334 _o.4%) 301989888 23/8 334
NG 1) (- ]R (0.625 — z)¥ 25
7.14183% 10 Z +
k!
k=0
k-
o (1% (- ;:]k[lxl[}‘a—zﬂ_‘j 25"
27859.9 )’ o +
k= 0
FVRS Y Y 3 e () () ()
Ky =0Ky =0k =0 leszkg 2k, 2/ks 2 kg

~ky ko -k
(0.625 — 20)1 (35 - 2)"2 (1x10° - 203 2o | 2 3]/

s o1kl _ k o=k
2 E( D® (=), (0625 - 20)" 2,
0 k!

k=0
[m (-1 (- 1), (35 - zo)* 25 ]i( ¥ ( ] [lxlDﬁ—z i zﬂ“]
k=0

27 &

k=0
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1

1
+
1
43?5[E¥‘f-m] 125["?”2\?%

-

1610612736 28 (334 _0.4y%) 301 989888 2°/8 33/
0.625 — 1) 1y &= (= 1F (0625 = x)f x ¥ (= 1)
7.14183 x 10° ﬁp[inlMJ] 2k,
2 P k!
arg(1x 108 - x) [} & (- DF (1x10° - x)* x* (- 3),
27859.9exp|im
2x = k!
3 [ arg(0.625 - x) arg(3s - x)
e | O o )
Ené 2m
arg(1x 10° - x
e.xp[i'.rrl g[ 2 }“ ﬁz
Kl

o @

1
Z Z E ﬁ E_ljk] +k2+k3 ED-525 _x}k] [35 _x::lkz
ky=0ko=0ks=0 kilka!'ks!

(1x10° - x)3 x~1-k2 ks [_%]kl [_%]kz [_%L]/

o SO0 235

[ rrg[lxmﬁ—xjn )
Exp im X
2n
(- ¥ (0.625 - 0)* x7* (- 7], LN (— 1)K (35 — x)¥ xk [_éjk]

=0

+
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1 1

ET _1 ET 1
43?5[”5 i \.l'l 'n.u—-n] 125["“ 35 7 \.III 0.001 0.001 ]
1610612736 238 (334 (_0.9y*) 301980888 2%/8 334

[ 1 ]—1,-'2. |argi0.625-z2q)(2x1|-1/2 |arg(35-zg (2 m)]-1/2 [arg{lxll]'ﬁ'—zﬂ ],-"{E.H-]]
Zp
~1-1/2|arg(0.625 -z )/(2 m)|-1/2 |arg(35-z¢ )2 m)|-1/2 |arg(1x10° —z5 ) i2m)|
Zp '
1/2 |arg(0.625 -2 )/(2m)] 1, .

ERE g ol 12 [arg(0.625-zg )2

[?.14133><1[} [—] zg L © .

Zp

© (=1)F _—] (0.625 - z0)* z5* 1 \1/2|arg(1x10° ~z0 }/(2 )|
Z m +27 359.9[—]
k=0 Z']
6
172 |arg(1x10° -z )i 271 | v ] (1% 10° - z)* z5*

3[ 1 ]1,.'2Largm.625 ZD],{Z TJJ+1,zLarg{35 Zg)f(2x) J+1,.'z[arg{1xmﬁ-zﬂ )iz
prj

Zg
14+1/2 |arg(0.625-50)/{2 )|+ 1/2 |arg(35-29)/i2m |+ 1/2|a rg(1:10° -z Jfi2m|
Z.] )
> 2 Y e e ) (), 63)
1 1
k| 0Ky Dkse kl kz ks 2 ky 2 ko 2 kg

(0.625 — 20)"T (35 — 20)*? (1% 10° - 2)® 7o 2 kz]]/

FECI - _l — k o=k FECT - k _l —
[Hz LZ zjk (0.625 — zp)* 25 ] Z( N 2] (35 - zp) 2 ]

k1

-0 k=0

-
i(—lj"[ %] (1x10° - zg) z5
“~ k!
From which:

1073+1/(((4375 sqrt(35) w2 sqrt(L/(-0.4* -4)))/(1610612736 2/(3/8) 37(3/4) *(-
0.4)24))) + (((L/((((125 sqrt(35) 72 sqrt(1/(0.001* 0.001)))/(301989888 27(3/8)
3N3/4))))N))+Pi

Input
; 1 1
107 + + +m
£ . e 1
4375 V35 \.III_{I.4 —4) 12535 «* \.III 0.001-0.001
1610612736-2%/8 (334 (0.41%) 301989 888.2%/8 . 33/4
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Result
1729.00. ..

1729

This result is very near to the mass of candidate glueball fy,(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8* * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Series representations

3 1 1
107 + + p—

43;5[,;%,2 I'-l—] 125[~.f¥n2 | !

Yy 044 Y 0.001 0.001

1610612736 278 (334 (—0.9*) 301989888 238 334
o (=1 (- ijk (0.625 — zg)* zp*

(7]
[?.14183 %10 ,; P +

o (=K (= 1) (1x10° - zo)* 2

1
2?859.92 o +

- 1 1
2 F k1+k2+k3 i _ -
10007 Z E Z leszkg ': 1J [ 2]k1 [ 2]k2

ky=0kp=0ks

1 ~ky-ka-k
[—5] (0.625 — 20)1 (35— 20)2 (1% 10° - zo)® 2z ' 2 ° 4
kg !

& o
1

1 1
S s (), (3,0
0 Z Z k17k27k3 -4 27k, 20ks \ 27ks

ky =0ky=0kg =0

=kqy=kn=k
(0.625 — 2g)"? (35 - 20)2 (110° = z)** 25 2 3]/

. ki_1 k -k
2 Z(-l; (= 5); (0625 - 20)" 2,
’ k!

k=0
[w (-1 (- 1), (35 - zp)¥ z.;“] @ (D% (= 1), (1x10° - 2o z.;“]
k

2, - k! k!

k=0

=0
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1 1
107 + + +r=
=c || 1 T || 1
43?5[ 35 "'21.. T04{4) ] 125[ 35 "2\ 0.001 0.001 ]
1610612736 23/8 (334 (_0.4%) 301 989888 2%/8 33/

0.625 - x) [ < (- 1F (0625 —x0)F x7¥ (- 7)
[?. 14183 x 10° exp[r' x [ arg( X J] "

2 P k!
arg(1x10° - x| 'i 1) (1x10° - } x* [‘é)k
27859.9explin
k k!
(0. 525
1000 7 exp[i' ;rr {u”
2m .
35 - arg|l= 10" = x
Exp[m{argi x]J]exp[f:r{ E[ }“ ﬁz
2 2
— — = 1 k] +k2+k3 k] kz
Z Z PRTRTN (=1) (0.625 - x)°1 (35 - x)

ky =0k =0k5=0

1 1 1
(1x10° — x)*2 xF1 7527 [——] [——] [——] +
2, U 2)y, U ok,

3 exp[r‘rr Frg(D.;iE _X]J]exp[r‘;r {arg(zi— x}J]

Exp[f H [ arg(1x10° - x) “ I

2m

o @

1
Z Z Z — (—1¥1+¥2+83 g o5 ¥ (35 - x)*2
k|=ﬂk2=0k3=ﬂk1'kz'k3

e (2] (2] ()

[Hz exp[r‘:r Frg(D.i.{E _ij]'E‘:XP[i'H {arg(zi—xw]

[ rrg[lxlnﬁ—xjn )
explinm X
2m
(= 1* (0.625 - 0)* x7* (- 1), LN (= 1)% (35 - 00 x* (‘éh]
k!

=0
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1

107 +

+I=

43?5[@# !‘0.41—4: ] 125[‘-’_*‘2\/%]

1610612736 2/8 (334 _0.4*) 301989888 2%/8 334

Zp

-
I
k=

[ 1 ]- 1/2 |argi0.625 - zg)/{2m)|-1/2 |arg(35-2g /{2 m) |- 1/2 |arg{ 1x10° —zg )/12m) |

-1-1/2 |argi0.625 -2g)/(2 )|~ 1/2 |arg(35-5g)/(2m) |- 1/2 |arg(1x 10°-zg Jfizm|
Zo '

7.14183 % 10° [—

012 TP

1 ]13'2. la f_g'l'ﬂ.'ﬁl.E.E =i 2] 1/2|a fg{'].EZE -y 12
Zp
Zp

(~D% (- 1), (0.625 - 2)* 25" 1 ]1;2 |arg(1x100 -z )2 )|

Z 2 1 +27859.9 [—
Pt k Zp

(=1 (= ), (1% 10° - 20)" 25

b k!
o 1 YU/21argi0.625-29)/(2m)|+1/2 |arg(35-20)/(2m) [+1/2 |arg(1x108 —zg /12|
1000 7 [— ]
Zg
zl+1,-'z Larg(0.625 -2 )2 71|+ 1/2 |argi 35—z /(2 x) |+ 1/2 | arg( 1x100 -zp )fi2m)|
l]

% 52 me 0 3), (3,6
Ky ~0kq—0ks ﬂleszkg 27k, 2 ks 27k

(0.625 — zg)*1 (35 - 20)*2 (1x 10° - 2o )** 2,
" [ 1 ]l,fz |arg(0.625 -z )/(2 m) )+ 1/2 |arg(35-zq )/(2m) )+ 1/2 |arg{ 1x10° —zg ) (2 m) |
T

+

1/2 |arg(1x10° - 20 /(2 m)| o
oo 2,

~ky -k k3+

Zp
1+1az arg(0.625 -2 )/(2 m) |+ 1/2 |arg(35-2g )/ 2m) |+ 1/2 |arg( 1x10° —zg ) /12 m)

555 e (), (4 (),

ky=0ks=0ks=0
—k ko -k
(0.625 —z.]}"‘ (35—201 (1% 10° —Zu} e /

(- 1% (- i}k (0.625 — o) z;* (— 1)k 1}k (35 — zg)¥ 25"

k! Z k!

k=0

(=D (= 3), (13 10° = 29) ¥

k!

38



(((10°3+1/(((4375 sqrt(35) w2 sqrt(1/(-0.4* -4)))/(1610612736 2°(3/8) 37(3/4) *(-
0.4)7))) + ((1/((((125 sqrt(35) 72 sqrt(1/(0.001* 0.001)))/(301989888 2/(3/8)
3N(3/4))))))+Pi)))"L/15

Input
; 1 1
107 + | + | +
o35 22 1 e 2 1
15 BN = 125¥35 = \| G001 0.001
1610612736-28 (334 (_0.4)%) 301989888 2%/5 . 33/4
Result

1.6438149774615176490379104998422062036810827887272146045745139309

2
1.64381497748.... =~ {(2) = % = 1.644934 ... (trace of the instanton shape)

From the result of the previous partial derivative:

Jac 1 ,.
,| Vs o 125 V35 72 x L)
dy| 301989888 238 334 | 603979776 238 334
we obtain:

-(125 sqrt(35) T2 x (1/(x y))(3/2))/(603979776 2°(3/8) 37(3/4))

Input

12535 72 x ]3"""

1
xy

603979776 - 238 . 33/4
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Exact result

125 V35 72 x| ]3'“"‘

1
xy

603979776 238 334

3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Contour plots
Real part

-0.8 -06 -04 -02 00 0.2

Imaginary part

¥ ]
T 08 06 .04 -02 00 02
x
Roots

(no roots exist)

Properties as a function
Domain

[{I_._}']E[REZI#:{) and y#0 and xy > 0}




Range

lzeR:z+0}

Parity

odd

Series expansion at x=0

125(V35 22 %2 (L ]”]

_ D(xll,.-z]
603979776 (238 . 3%4) V/x
[Puiseux series)
Partial derivatives
o 125V35 22 x( L) 125 V35 a2 (L)
.3(’_1_." _r}.-

dx| 603979776 238 3%4| 1207959552 238 334

o 125V35 Px [i]” 125V35 \/7

dy| 603979776 238 . 334 | 402653184 238 334 2

Indefinite integral

f‘ 125v’fn2x[ﬁ]3-"2 125v35 nzxz[ﬁ]g-"z

= dx =
603979776 - 238 334 301989888 - 238 . 33/4

42

R is the set of real numbers



And from:

5 [ 125»’En2x[ﬁ]3"'2 ] 125 u’ﬁnz[;—v]s"z

ax

603979776  2%8 334 1207959552 238 334

we obtain:

(125 sqrt(35) T2 (1/(x y))"(3/2))/(1207959552 27(3/8) 37(3/4))
Input

12535 72 ;—F]S"E

1207959552 « 238 . 93/4

Exact result

125 V35 7 ]3"'2

1
xy

1207959552 - 2%8 334

3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Imaginary part

Contour plots
Real part

|
li
-0.03 -0.02 —0.01 0.00 0.01 0.02 0.03

X

Imaginary part

003}
oz}
omf _—
v 000
—oo}
o0z}

-0.03 ¢

X

-0.03 -0.02 -0.01 0.00 0.01 002 0.03
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Roots

Properties as a function
Domain

{(x,ng[ltz:x;t[} Yy=+0 xy=0}

Range

lzeR:2z =0}

Parity

EVEN

R is the set of real numbers
Series expansion at x=0

125 v 35 2 x32 [Iiv

1207959552 238  g¥4 32

(Puiseux series)

]3,.-2

+o(x"?)

Series expansion at x=0

125435 72 x¥2 [;1()32 [i)g:.z

(")
Lol
1207959552 - 238  g3/4 X

(Puiseux series)

45



Partial derivatives

o 125V35 22 (L) 12535 72 y (L)
g Xy _ Xy
dx| 1207959552 238 334 805 306368 238 . 33/4
. 125+ 35 2 [L]S"‘" 12535 72 x [L]E‘"‘"
i Xy - xy
dy| 1207959552 238  3¥4 805 306368 - 238 . 334
Indefinite integral
125 V35 72 [L)g"z 12535 22 x [ng"z
ki dx = - akl
‘f‘l 207959552 - 23/% . 334 603979776 - 2¥% . 334
Limit
12535 72 [i]”
lim - =0
x-xe0 1207959552 - 238 . 334
125 /35 2 [ﬁ]”
lim - 0

yoieo 1207959552 - 238 334

Series representations

1
xy

1
195 (ﬁnz[ ]3,.-2] 125%&@2}‘;034'3‘[%]

1207959552 - 2¥8 . 3%4 1207959552  2%8 334 xy
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125 (V'35 #* (L] 1) 125;12\/7@ o {34]—]

1207959552 23-3 33-4 1207959552  2%8 334 x y

125[@}?2[i]3s2] 125;12\/7 oRes, . 3471~ ;j 5) T(s)

1207959552 - 2%8 . 3%4 2415919104 - 2%8 . 3%y y g

And again, from:

5 [ 125@E[i]3"2 ] 125 u’ﬁnzy[;—v]m

dx| 1207959552 238 334 | 805306368 238 . 334

-(125 sqrt(35) 2 (1/(x Y))(5/2) y)/(805306368 2°(3/8) 37(3/4))

Input

125 V35 72 [ﬁ]”‘y

805306368 « 23/8 . 334

Exact result

125 V35 2 y [ﬁ]”‘

8053062368 - 238 . 33/
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3D plots
Real part (figures that can be related to the D-branes/Instantons)

Contour plots
Real part

-08 -06 -04 -02 00 0.2
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Imaginary part

-0.6 -06 -04 -02 00 0.2

Alternate form assuming x and y are positive

12535 #°

805306368 - 238 . 334 x 512 32

Roots

(no roots exist)

Properties as a function
Domain

e, y)eR* 1 x#0 and y#0 and x y > 0]

Range

lzelR:z+0}

Parity

odd
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Series expansion at x=0

125 (y"ﬁnlxi.-z(ﬁf,-z)

805306368 (2% . 33/4) x°/2

+ D[x“"'zj

(Puiseux series)

Series expansion at x=o0

125(:1]5"'2 [y’fnzxs,-z[ﬁ]l-z)

14112
o))
805306368 (2%2 . 334) x

(Puiseux series)

Partial derivatives

ax

i
ay

125V35 % y [ﬁ]”‘ 625 V'35 72 (ﬁ]”

805306368 - 238 . 334 1610612736 238 334 52

125 V35 n2 y (L) 12535 2 [

805206368 - 2%8 334 536870912 2%8 . 334 52 y2

Indefinite integral

125 V35 72 (L) y 125V35 72 (L)
- : dx = :
] 805306368 2% 334 1207959552 238 334
Limit
12535 22 L)?y

I = 0

im - =

xstw 805306368 - 248 . 334

50
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125 V35 22 (L) y
lim - - =0
y+xo 805306368 - 238 334

Series representations

ol

125ﬁﬁ[ﬁ]5-"2y 125 r* J ﬁ mﬁiﬁ‘"k[

805306368 - 2%8 . 3%4 805306368 < 238 . 334 x2 y

|

125v’En2[ﬁ]5-"2y 125;:2\/7\,@ 34]{ 4] (3l

805306368 238  3¥4 805306368 - 2%8 334 x2 y

125 V35 22 (L) y 12577 | BjloRes_ 1, 347 T(= ) = 5)T(s)

T 805306368 - 2%8 34 1610612736 - 2%8 334 32 y /1
[:] J is the binomial coefficient
n!is the factorial function
From:
125V35 2% y [ﬁ]”‘

805306368 2%8 334

Forx=-0.8 and y =-3, we obtain:

51



-(125 sqrt(35) 12 (1/(-0.8* -3))\(5/2) *(-3))/(805306368 2°(3/8) 37(3/4))

Input

0E=-3
805306368 - 238 . 33/4

125 V35 72 ((- — ]5"'2 (-3)]

Result
1.02074... x 10°%

1.03074...%10°

Series representations

125 (- —1— ]5-"2 (-3) V35 2

]
0.8(-3) ) )
- — 38 o34 = 1.76529x 10 e v 34 E 24 k[

805306368  2%% 37 2

|

oA =

125 (- —1—)"* (-3) V35 o |- ﬁ]k (=3

Al
0.8(-3) -
- — o = 1.76529x10 " 1° V34 )’
805306368 - 23/8 . 33/4 o k!

0.8(-3)

805306368 « 238 334
8.82643x 1077 n° ¥ Res_ 1,; 3475 (-

v

125 (- —1— ]5-"3 (-3) V35 2

1_
5 §)T(s)

From which:

1/((-(125 sqrt(35) =2 (1/(-0.8* -3))(5/2) *(-3))/(805306368 2"(3/8) 3°(3/4))))"20 *
((1/2 (5 e+ +1og(16) + 3 log(m) + 3 tan™(-1)(m))))
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Input

1
125V35 o2 ((- |2 {—31]]20

1
[5 (5e” + 7+ log(16) + 3log(m) + 3 tan_lirrﬂ]

Q.83
805 306368 23_-'5 33_-'4

logix) is the natural logarithm

tan  (x) is the inverse tangent function

Result
3.51599. .. x 1012!

(result in radians)
0.351599...*10" = Aq

The observed value of p, or A today is precisely the classical dual of its quantum
precursor values pg , Ag in the quantum very early precursor vacuum Uq as
determined by our dual equations. With regard the Cosmological constant,
fundamental are the following results: A =2.846 * 10" and Ag = 0.3516 * 10'%
(New Quantum Structure of the Space-Time - Norma G. SANCHEZ - arXiv:1910.13382v1
[physics.gen-ph] 28 Oct 2019)

Alternative representations

S5¢" +m+ log(16) + 3 log(m) + 3 tan” ' (m)
[ 125{_ﬁ]5-’2{—33 V35 22 ]2':'

805306368 235 334
x4+ 3tan (1, m) + log(16) + 3log(n) + 5"
1 W52 oo w20
2[3?5#{5] V35 ]

805306368 23/8 334
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e T+ lﬂg(lﬁj +3log(m) + 3 tan” (7))
125(- 5 3?]5’2{ 3 v35 22 )20
2= 805306368 238 33/4

x+3tan~ () + log,_(16) + 3log, (m) + 5"
2[ 3?5;:2{;—4]5-“2~.’¥ ]2“

BO5 306368 238 33/4

S5¢" +m+ log(16) + 3 log(m) + 3 tan” ' (m)
2[ 125{_ﬁ]5-’2{—sa V35 22 ]2']

805306368 23/8 33/4
r+3tan Ym + log(a) log,(16) + 3logia) log, (m) + 5 ™
2[ 37577 (7572 V35 ]zu

805306368 238 334

Series representations

e T+ lﬂg(ll’:’-] + 3log(m) + 3 tan” ' (m)
2[_ 125(- oo )2 31@;:2]

805306368 238 334

[2.39495>< 10"° ¢™ 4 5.78993 % 10* 1 + 1.73698 % 10" tan ' (x) -

argli (=m+ Xx
1.73698% 10" & {%J +5.78993% 10" log(15) +
KB
173698 x 10'* log(~1 + 7) + 5.78993x 10" * "
k=1
—2(- 11—5}" 6 (-1F (14 m e B (= (i - 0)F 4 (i - 0)F) (- )

2k

|
g 25220 e[S Lk
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5f+n+k@ﬂm+3mm]+3mn4m1

BE¢3JHE{3]ﬁ35x2
805306368 23/8 334

125{

2.89496x 10" ¢" + 5.78993 x 10"

154 135

5.78993x 10 " log(15) + 1.73698 x 10

log(-1+m) -
1 k

(=1
5.78093 % 10 Z ~ 1.73698 x 10" Z =1)

1+2k

4112
1+,|.|I 1+ .

fesl
1.73608 % 10> Z

= 1+2k
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S5¢" +m+ log(16) + 3 log(m) + 3 tan” ' (m)
125{_0—_8:_3>]5-’2{—31 V35 22 )20
2= 805306368 238 33/4

[ 1 ]—1'] |arg(35-zg (2m] z_'lﬂ_l'] larg(35-z2q /(2 )]
- 0
Zp

[2.39495>< 10"°° ¢™ +5.78993 % 107 7+ 1.73698 x 10" tan " (x) -

154

1.73698 % 10"

| EUCT ) og(15) +

J + 5.78993 = 10
2m

1 Wk
1.73698 % 10" log(- 1 5.78993x 10" [ [ —] -
08 og(—1+m) + 003 x ; P =

6(-1)" (—1+;r:r"+3f[-(-f-x}"‘+(f-x}"‘)(n-x}"]]]/
@ (=18 (= 1), (35 - 200" 25" |
Z tor (i x R andix |

k!

k=0

Integral representations

e T+ lﬂg(lﬁj +3log(m) + 3 tan ()
2[ 125(- 52 33@;:2]

805 306368 238 334

5.78993x 10'% (5 ¢™ + 7+ 37 [ —— dt +10g(16) + 3log(m)

35 2"

S5¢" +m+ log(16) + 3 log(x) + 3 tan” ' (m)
[ 125{‘0__3:-33]5'&{‘3] V35 22 )20

805306368 23/8 33/4

1.73698x101°% (~14m) N 5.78093x10154 26054710156 &
j-le 164 (—1+£)—t t 225472 (1-2e+62)
1

dt +
35 20
2.80496%10° ¢©  5.78003 x 10"°*

+
7 43520 3% 435 2?
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Se" +m+ log(16) + 2 log(m) + 3 tan~ (7)) B 2.80496%10'° ¢©  5.78003 x 10'°*

ey +
2[ 125{'0.8:-3;]5!2{'33 V35 o2 ]zu 40 mzu 39 M’Em

805 306368 23_-'8 33_.'4

4.34245% 10 picory

7233520 iy
5.78993 x 10" log(16)  1.73698x 10" log(n) |

+ ol
70 3520 70 /3520 2

1
(1477)° r[i —s]ru— S)T(s) ds +

[N(x)is the gamma function

Continued fraction representations

S5¢" +m+ log(16) + 3log(m) + 3 tan” (7))
125{_ﬁ]5-'2{—31 V35 x2 )20

805 306368 23_-'8 33_.'4

5.78993x 10154 [5 ™ 4 71+ — 22—+ 15 4 — 3CLm)
1+K'E-2”2 EH EE 2 E —I+JT;-]lr*'2
k=1 142k 1+k=l ok 1+k=1 o
740 352
3w
2.72896x 10" |5 + 7w + 5 +
1+
g, An?
5, _9m% _
7, 1617
...
15 3(=1+m)
+
15 =14m
1+2+—15 1+2+ =1l4x
34 —060 g, 4141
44200 gy 3140
St S5+..
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S5¢" +m+log(16) + 3 log(x) + 3 tan” ' (m)
125{‘0.31—3;]52{‘335‘2 0

805306368 2%/8 33/

3

154 T T
— 5.78003x 10 5¢ +m7+3|m-
a0y 352'0 o0 {1+{—1]]+"'-+k]2}r2
3+k=1 I+2k
15 3(=14+m
+ =
1+ 2 1+k |2
I{E 15 Tl I{‘(-" (=14m) ER
1+ 1+
k=1 14k k=1 14k
3
2.72896% 10" 7 |5e™ 4+ w4+ 3|1 = +
- 9 72
- 4 72
- 25 72
o0 1672
114... ¢
15 Ji=14+m
+
15 =1+
b+ 15 P P
4, 60 4(-1+a)
S5+ 4+ S+...
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S5¢" +m+ log(16) + 3log(x) + 3 tan~ (7
— ¥ 3 V35 22 ]2“

1
{'n.m—z;]
805306368 2%/8 334

125

5.78003x 1013 |5¢™ 4 14 —3— 4 15 3(-14x)
'1+E'[r2":2 = 15| K2 2 —l+:r:|ll'&-2
Loy 142k 1+k§1 5 1+k}§] o
eo 17 4420 =
;r‘m[1+4[K J;L]]
k=1 E
7.52798 % 103 |5¢™ + 7 + 3:2 . 15 3;__111;:
1+ 1+2+ G 1+2+ .
3+ ar” 34 — B0 TS ey
54— 91 4s 50 4o A Lim
;.rﬂ-ﬁfz S S4...
Q... J
1+4 17
1 17
8 5+
1 17
’ 2" 1 17
Blz+———
251+
2 /
kg
K ap /b is & continued fraction
ke=ky
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From:

SHARP STABILITY INEQUALITIES FOR THE PLATEAU PROBLEM - G.
De Philippis & F. Maggi - j. differential geometry 96 (2014) 399-456

We have that:

R > 0

R
g <

2vVh — 1

V3

4.10 = —,
(410) =7,
From:

k k
| ) ( v )
— | — — —=| d
'/:BL:E‘KBE. (\.- h—1 vh—1 Y
hkwye hk Rm-1

_ htk=2 g o -
~ (h—1D)ED2 / _— e =

h—1

x* (h*k)/(m-1) * RAm-1) / (h-1)M(k-1)/2)) * y
Input

hk r™!
m = l [h _ l-:l|k—1.|."2 Jlr

X

60



Result

hk x-}, (h _ lj{l—k],-'z Rm—l
m-=1

Alternate form

hkxy(h-1)Y*k2gm-1
m-1

Roots

1
h=1, Rem = E(Re[knlj, R=10

m-1+0, R+0, h=0

Re(z) is the real part of 2

Derivative
a9 xtbR™'y \ hkyh-ptoEpm!
ax m-1) (h _ lj{k—lfl,-'z - m-1
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Indefinite integral

ak = constan

f (—1+ P2 pkR M x y hkx* y (h— 1)t-*02 gn-t
-1+m 2im-1)

Limit
“1+h (1-ky2 hk R—1+m x |
lim ': ) N L _ 0 for ((h - )2 hk, x, y) e RA
M= =0 =1l+m )
log(R) =0

logix) is the natural logarithm
€y Aes AL is the logical AND function

[ is the set of real numbers

Series representations

(=1 +hj{1—kj,-'2hk R—1+m Xy i
-1+m -

-1+m
n 1/2-k/2
n=>0

-14+m -14+m
(-1 +hjf1—k],-'zhk R—1+m Xy
=1l+m B
w k72l ["v' ~1+h hR ™ x y (=log(=1+ hy) 1"
Z (=1+mji=1+mn)!

n=1
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For: k=3; h=5; m=8
From:

hk x-}, [:h _ ljfl—k],-'z Rm—l
m-=1

(3*5xy (5 - 1)M((L - 3)/2) 278 - 1))/(8 - 1)
Input

(3+5)x y(5- 1) 132 281
8-1

Result

480 x y

3D plot (figure that can be related to a D-brane/Instanton)
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Contour plot

Lo

0.5

=05}

-1.0 -0.5 0.0 0.5 Lo

Geometric figure
hyperbolic paraboloid

Properties as a function
Domain

Range

E (all real numbers)

Parity

evVen

64
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Partial derivatives

i(ﬁranxy]: 480 y

ax 7 7

i (48ny] 480 x
ay\ 7 )7

Indefinite integral

2
480 x 240 x
[ ax==2

Definite integral over a disk of radius R

I 480
jj ?x'}rtf,‘i'a:f‘}-‘:[}
12+j."2«;R2

Definite integral over a square of edge length 2 L

Loel480x y
j j dydx =10
~LJ-L 7

For x=y=05:

(480*0.5%0.5)/7

Input

1
}[48[]' 0.5 0.5)

Result
17.142857142857142857142857142857142857142857142857142857142857142
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Repeating decimal
17. 142857 (period 6)
17.142857

We have:

where, recall, m = k£ + h. We thus find
{(p<eynHp| < wpwp(h—1)"2(k—1)%? (ngml

hk Rm—l ) )

m—1(h—1)m-1)/2 =

since hk/(m — 1) > 1 and ¢ < R/(2/h —1)

From:

gk R™ 1 hk R 1

ok _m—1 < <
o — om—1 (h_ 1)(??1—1}/2 ~—m—1 (h_ 1){';?1—1}/2

for: k=3; h=5: m=8

(5*3)/(8-1) * (2*(8-1))/(((5-1)"(7/2)))
Input

53 28-1
8-1 (5-1)72

Exact result

15
7

Decimal approximation
2.1428571428571428571428571428571428571428571428571428571428571428

2.142857142....
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We have:

2R6  ~e R
4.19 a < 4+ —, whenever =< ———.
( ) - ce R’ 2vh —1
20
Ep = —R.
cry

If g < R/(2Vh — 1), then, by (4.19),

2
(4.20) a < p(gg) = /<0

SER

Otherwise, 1/(2vh —1) < /2/c~. Hence, by § < wiwp, and setting
To = Af/wk Wh,

( R ) 4\/ + R
2v/h — c R2vh—1

Vh — 2 /h — Iy
(4.21) < i—;—15+ﬁyﬂggﬁ t%um(4 . 1+ ‘io)v@

Combining (4.11), (4.20), and (4.21), we thus find
8vh—1 81 -
a < J/wg Wi, max{l., . m} V3.

c c

If (k. h) # (4.4), then, by (4.9),
8vh—1 Tg(h—l)wz 1
(k

o

c k—1 — 1)
8% _ 513 h—1\""972 hk 1 .
c k-1 m—1 (k—1)/4
Since hk > m — 1 and (5 — k)/4 < 3/2 we have

sw___ hk (h—1\%?
max \,# _11/8 m—1 \k—-1 ’

For: k=3; h=5; m=8
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From:

8% 513 h—1\®M7?2 hk 1
e E—1 m—1 (k—1)1/4

Sqrt(2°13((5-1)/(3-1))*(5*3)/(8-1)*1/(3-1)0.25)

Input

’213 5-1 53 1
qu 3-1 8-1 (3-1)%%
Result

171.82162803024739706430781886821173633081273778862129400898403838

171.82162803....

From the algebraic sum of the three above expressions, after some calculations, we
obtain:

12%((-(((480%0.5*0.5)/7) + ((5*3)/(8-1) * (2(8-1))/(((5-1)N(7/2)))) - (Sqrt(2~13((5-
1)/(3-1))*(5*3)/(8-1)*1/(3-1)"0.25))))-8)-(2Pi)

Input

1 5% 3 28-1
12| - }(480 0.5 0.5) + -

8-1 (5-1)72

5-1 5x3 1
/213 ]—E:]-zr.

'..ql 31 8B-1 [Z—lJD'ZE

Result
1728.15...

1728.15....
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This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8% * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Series representations

|| 48005 05 28-1(5 . 3 (2B (5-1)(5 3)
- + -
7 5-1"2@E-1 \(E-DE-1")E-1

i l
27 = -327.429- 27+ 12V 29521.7 Zf-“’-"ﬂ?k[ ]
k=0

el X ]

+
7 (5-1)2 (8- 3-1)(3-1"B)EB-1)

|| 48005 05) 28-1(5. 3) (213 (5-1)(5 3)
D\ |
)i

@ (~0.0000338734)% (-

1
27 =-327.429 - 27+ 12+ 29521.7 Z P 2
k=0 '

|| 48005 05 28-1(5. 3 (2B (5-1)(5 3)
— + —
7 (5-172@-1 \ (3-1@E-1")E-1

6. X% RESh_%”f—m'zgzg‘s (-

vV

é - §)T(s)

2r==327420-2n+
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https://en.wikipedia.org/wiki/J-invariant
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(1/27(12*((-(((480%0.5%0.5)/7) + ((5*3)/(8-1) * (2MB-L))/(((5-1)N(7/2)))) -
(Sqrt(2°13((5-1)/(3-1))*(5%3)/(8-1)*1/(3-1)"0.25))))-8)-(2Pi)))2-d

Input

1 1 5% 3 28-1
—|12]-| = (480 - 0.5 0.5) + — -
27 7 8-1 (5-1)2

2
;13 5-1 5+3 1
2 -8|-2x|] -@
v 3-1 8-1 (3-1)0%

i is the golden ratio conjugate

Result
4096.08. ..

4096.08.... =~ 4096 = 64°

(12*((-(((480%0.5%0.5)/7) + ((5*3)/(8-1) * (278-L)/((5-L)(7/2)))) - (Sqrt(213((5-
1)/(3-1))*(5*3)/(8-1)*1/(3-1)10.25))))-8)-(2Pi))*1/15

Input

[12

! (4800505 >3 2
- . o)+ -
7 8-1 (5-1)72

; ;3 5-1 5x3 1 ] ] ]
2 ~8|-2x|"(1/15)

V 3-1 8-1 (3-1)°%

Result
1.6437612007880030882093866319653704859325035222763049160285557157

2

1.643761200788.... = {(2) = % = 1.644934 ... (trace of the instanton shape)
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We have:

If £ = h =4, then c satisfies (4.10), and

8vh—1 8v/316
= = 128,
c V3 '
8% (28 16  [212
B = —T\/gﬁ— — < 64
From:
8vh—1 83 16
— = f = 128,
c V3
(8sqrt3*16)/(sqrt3)
Input
8v3 « 16
V3
Result
128
128
From which:

27*1/2*(((8sqrt3*16)/(sqrt3)))+1

Input
1 8v3 16
27w — +1
2 V3
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Exact result
1729
1729

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8% * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

((27*1/2*(((8sqrt3*16)/(sqrt3)))+1))*1/15

Input
1 8v3 16
15/ 27 . = +1
2 V3
Result
V1729

Decimal approximation
1.6438152287487281305800880313247695143292831436999401726452126788

2

1.6438152287.... = {(2) = == 1.644934 ... (trace of the instanton shape)

(1/2*(((8sqrt3*16)/(sqrt3))))"2

Input

2 W3

[1 8v3 15]”"
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https://en.wikipedia.org/wiki/J-invariant
https://en.wikipedia.org/wiki/Elliptic_curve
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Exact result
4006
4096 = 642

From:

STABILITY INEQUALITIES FOR LAWSON CONES - Zhenhua Liu -
arXiv:1711.06927v6 [math.DG] 22 Aug 2018

We have that

ﬁ{“ — v)ol/4(27u? — 123uv + 98v?)

divg = =75
(ﬁ V(912 — 3duv + 49v2 })

((1/16(u-v)*v~0.25*(27u"2-123uv+98v 2)))/((((1/16*sqgrt(v)*(9u"2-
34uv+49vA2)))N)N3/2)

Input

1 w=v)vO (270~ 123uv + 98V7)

(L Vv (9u? - 34uv+ 493>

Result

493 (u - v) (2702 - 123 u v + 98 V)

L‘u"‘TJ (9 u? —34uv+49 112]]3"'2
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3D plots

(figures that can be related to the D-branes/Instantons)

Real part

Imaginary part
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Contour plots
Real part

Imaginary part

0.5t -

=05}
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Expanded forms

392 22 \/ﬁ [Quz ~34uv+ 491'2_]

- +
(9u? =34 uv +49v?)

884 uvi® \/W[Quz—34uv+49vz_‘j

(9u? =34 uv +49v?)?

600 u” " \/v’?[guz—zwvmgvzj lﬂﬁug\/ﬁ[guz—34uv+49vzj

+
(9u? - 34 uv +491?)? V075 (9u? — 34 uv + 49 v2)

392 1|rl3.2.5 884 u 1|rl2..2.5
— + —
(9u? Vv - 34uv3? + 49V92P2  (9u2 Vv - 34u V32 + 491922
600 u® v1*° 108 u® V02

+
(92 Vv =34u v+ 49v2)P%  (9u2 Vv =34 uv¥? 4 491572

113.-'2.
Alternate forms assuming u and v are positive

4(27u® - 15002 v + 221 uv? - 9813)

V05 (9u? — 34 uv + 4922

392 v** 884 uv!®
— + —
(912 —34uv+49v2)**  (9u? - 34uv+49v2)PR
600 u” ¥"° 108 u°

I} + I}
(9u? - 34 uv +49v2)¥% V05 (942 —34uv + 4912)2

Real roots

u=0, v=-0.0153061 [22.4?22'\;‘ w41 u]
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u=0, Vv=00153061 [41 w4+ 22,4722y uz]

Roots for the variable u

U=y
= 1.02932v
U= 352623V

Series expansion at u=0

_&\/vEJr 5Elu'\'/v5?+ Bﬁzﬁuz-\/vE )

7173 49 y>7® 16 an?v3 £
146788 u> V% 1030676u* V v )
823543 y*+7° 5764801 v 7"
[Tavlor series)
Series expansion at u=oo
4 075 508 (uv' ") 57532 [u V27 [ 1 ]4]
uz V Ouvu ‘u'uz v 729 u? W u H

:;IEI'IEI'E'I:EC' Puiseux series)
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Derivative

o[- v*5 (2702~ 123uv + 981»2)]

ou lﬁ[é Vv (9u? - 34 uv +4912))*?
4 (=273 v17° 4 2541 42 v27® — 8297 u v 70 4 5831477

v(9u® - 34uv+4917) \/ﬁ[‘?uz— 34uv+49V7)

Indefinite integral

1-4 (=) v?3 (27u% - 123 uv + 98 V?)
- du =
(Vv (91 - 34 uv + 49v2))?

[D.444444v-J9u2—34uv+49v2 ng[S'J9u2—34uv+49vz +9u- l?v]+

121 - 54.6667 u v + 130.667 vz]/

[W\/ﬁ[guz—34uv+4§'vzj] constant

(@ssuming a complex-valued logarithm)

From:

a [ = "5 (270 - 123u v + 982
dul16(L Vv (9u? - 34 uv+49v?)**

4 (-2713 v175 4 2541 0% 275 - 8297 u V375 4 5831 v473)

v[?uz— 34uv+49v2]2 \/W[Quz— 34uv+4§'v2_}|

(4 (-27 U3 vAL.75 + 2541 uN2 vA2.75 - 8297 u vA3.75 + 5831 v*4.75))/(v (9 u2 - 34
u v + 49 vA2)"2 sgrt(sqrt(v) (9 un2 - 34 u v + 49 v12)))

Input

4(-27u® V175 + 2541 0% v275 - 8297 u V37 + 5831 v479)

v(9u® - 34 uv+49v) \/W[Quz—34uv+49v2)
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Result

4 (=27 u? V175 4 2541 4 v27 — 8297 u v 4+ 5831 v*7T)

v(9u® - 34 uv+4917) \/ﬁ[guz—sziuw@vz}

3D plots

(figures that can be related to the D-branes/Instantons)

Real part

Imaginary part
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Contour plots
Real part

Lo

0.5

-0.5

-1.0

Imaginary part

10— - - - 3

Alternate form assuming u and v are real

4(-27u® V05 4 254102 v1° — 8207 uv*7 4 5831133
(9u* -34uv+49 19]5”2

Alternate forms

4 v¥4 (2743 - 2541 1% v + 8297 u v* - 5831 13)

(9u2-34uv+49v2]2\/ﬁ{guz-?ﬁluv+49v2]
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—[[4\/ﬁ[§ruz—34uv+4§'vzj

[2? u3 110'25

— 2541 4> v''® & 8297 uv** — 5831 vg'zf‘}]/

(9u” - 34uv+49vz_‘j3]

Alternate form assuming u and v are positive

23324 v 33188 u V>’
(9u? - 34uv+49v2)"?  (9u? -34uv+491?)?
10164 u” v!° 108 1> v0°

(9u? - 34uv+49v2)"%  (9u? —34uv+ 4927

Expanded forms

(23324 v”Eﬁ/['\{ 9w Vv - 34uv¥? + 49V
(B1u’ - 612u° v+ 1156u” v + 98V (9u” - 34 uv) + 2401 v‘*j] -

(33188 u vz'“}/['\/;r W VY = 34uv’? 4 49072

(81u* - 6120 v+ 1156 u” v* + 987 (9u” - 34 u v) + 2401 v“j] +
(10164 u’ vl'?Ej/['\[‘? NV = 34uvy? 4 49072
(81u* - 6124 v+ 1156 u” v* + 987 (9u” - 34 u v) + 2401 v“j] -

(1084 v“'”j/['\n/t;r N = 34uv? 4 a9

(81u* - 6120 v + 1156 u” v* + 98v* (9u” - 34 u v) + 2401 1-'4]]
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23324 1> 5 \/v’? (9u® - 34 uv + 4917

(912 - 34 uv +49v?)?

33188 u v> % \/V'T[Quz—34uv+4‘5fvz_‘j

+
[9u2—34uv+49v2_}|3

10164 u* v'* \/v’?(guz-zwvm?vzj

(9u? - 34 uv +491?)?

108 u® v* \/v’? (9u® —34uv+4917)

[9u2—34uv+49v2j3

Real roots

u=0, v==0

u>0, v=(0.0110191 - 3.33067x10 i) u

=0, v=(0.426404 +555112x10 '*i|u

u>0, v=(0.985489 - 2.22045x10 '*i)u

Roots for the variable u

u=1.01472v
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u= 234519 v

u=90.7512v

Series expansion at u=0

E-E'\/F X ?z?zu-\/vE 440364 1° \/1»5_2 )

49 y>7 16807 v*7° 823543 v*7°
41227040 Vv¥? 1272910200t ¥ v + o)
- i
5764801 v>7° 282475 249 y*7 '

[Taylor series)

Series expansion at u=oo

=

4 (uv?7?) 1016 u v7®

- — + +
Quz"u‘uzﬁ 2?u3'\|'uzﬁ

57532 u v>7° 5059408y v 7> D[[ 1 ]6]
+

+ -
243 V2 Vv ese1u’ Vi vy

[generalized Puiseux series)

L

Derivative

a | 4(-2713 v 4+ 2541042 v27° — 8297 u v3 70 4 5831 V477

i

v(9u® - 34uv+49vz]2\/ﬁ (9u® - 34 uv + 4917
24 (81 u* v17% — 113581 v27° + 56320 1% V375 — 72754 u vt 4 14847 v377)

v[9u2—34uv+49v2]3 \/W[Quz—34uv+49vz]
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Indefinite integral

- di =

f‘-dr (27 V170 4 2541 0% V275 — 8297 u v + 5831 v*77)

v[?uz—34uv+49v2j2\/ﬁ[9u2—34uv+4§rvzj

- ”0.153255 \/v’? (9u® =34 uv+49+7)

(-0.27551 1 + 1.53061 u” v - 2.2551 u v” + vgj]/

(v¥*(0.183673 u” - 0.693878 u v + vzf‘]] constant

From:

a | 4(-27u v 4+ 254102 v27° - 8297 u v3 70 4 5831 V477

it
v[9u2—34uv+49v2j‘2\/ﬁ[§'uz—34uv+4§'vz]

24 (81u* w17 — 1135803 v27 4 56320 0% V37 - 72754 u v 4 14847 v077)

v(9u2—34uv+49v2]3 \/W(Eruz—34uv+49vzj

(24 (81 UM VALT5 - 11358 U3 vA2.75 + 56320 UM2 VA3.75 - 72754 U vM4.75 +
14847 vA5.75))/(V (9 UA2 - 34 U v + 49 vA2)A3 sqri(sqrt(v) (9 ut2 - 34 u v + 49 vA2)))

Input

24 (81u* v17® ~ 1135813 27 4+ 563200 V372 — 72754 uv*7® + 14847 v 77)

v(9u® - 34uv+49y?) \/ﬁ[?uz—34uv+49vz]
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3D plots

(figures that can be related to the D-branes/Instantons)

Real part

Imaginary part

[7p]

]

O -

o 5

| -

wm.
<

._me

o x

@)

S
0

-y

10

1L.OF

u
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Imaginary part

L0 T - - - —

Alternate form assuming u and v are real

24 (81u* v*5 — 1135807 v1° + 563200 v25 - 72754 u v + 14847 vH5)
(9u? - 34 uv +49v?)"?

Alternate forms

24 v¥4(81u® - 1135803 v + 56320 1% v - 72754 uv? + 14847 v¥)

(9u® - 34 uv +49v?) \/W[Quz—34uv+49vz}

[24 \/ﬁ (9u” - 34 uv+49v%) (81u* v*® — 113584 v 4 56320u° v -

72754 uv>> 4 14847 v4'25]]/[9 u —34uv+49v7)?

Alternate form assuming u and v are positive

356328 v*° 1746096 u v>°
2 Y 9 72 +
(9u* = 34 uv+49v?) (9u? =34 uv+49v7)
1351680 1 v*° 1944 y* v0° 2725924° v

1] +— I - |
(9w —34uv+ 49V " (9 -34uv+49v2)2 (912 -34uv+ 49v2)2
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Expanded forms

(356328 v*7) / [\{ 9u Vv - 34uv¥? + 497

(729u® - 8262u° v + 312120° v* - 39304 4° v’ + 7203v* (90 - 34 uv) +
147V (81u" - 6121 v + 1156 u° v7) + 117649 v‘ij] -

(1746096 u y>e ) / [\{9 VY = 34uvY? 4 49077

(729u® - 8262u° v + 31212u* v* - 39304 1° v* + 7203v* (91 — 34 uv) +

147V (81u" — 6120 v + 11564° v7) + 117649 v‘ij] +

(13516804 v*7) / [\{ 9u” Vv - 34uv¥? 4 49077

(729u° - 82620° v + 312120 v* — 39304 1 v’ + 7203 v* (94 - 34 uv) +

147v2 (810" - 6121° v + 1156 u” v?) + 117649 vé'}] -

(272592 v / [\{ 9u* Vv -34uv¥? + 4977

(7294° - 8262u° v + 312120 v* — 39304« v’ + 7203 v* (9u” — 34 uv) +

14777 (810" = 6120° v + 1156 u” v?) + 117649 v‘sj] +

(1944 ut v']'TE} / [\/9 w2 NV =34 uv? 4977

(729u® - 8262u° v + 31212u° v* - 39304 u° v* + 7203 v* (9u” - 34 uv) +

147V (81u" - 612¢° v + 1156 u° v7) + 117649 vf’}]
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356328 v \/ﬁ (9u® =34 uv+49V7)

1746096 u v>*° \/v’? (91% - 34 uv+49+7)

(91® - 34 uv +49yv?)*

(912 - 34 uv +49?)*

1351680 u* V> \/ﬁ[guz ~34uv+ 497

(9u? - 34uv+49v2)4

1944 u* v*5 \/ﬁ (9u® - 34 uv+49V7)

[9u2—34uv+49v2_‘j4

2725920 v'# \/u’? (9u® =34 uv+49V7)

(912 - 34 uv +49v?)*

Real roots

u=0, v=0

u=0, v==0

u=>0, Vv={0.00740052 + 0§)u

u=0,

u=0,

Vv (0323448 + 0d)u

v = (0.569862 + 0i) u

Roots for the variable u

u = 0.250029 v
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U= 1.75481 v
u = 3.00169 v

u=135.126v

Series expansion at u=0

7272V 7% gso728uvv? 1236811200 VP

16807 v*7° 823543 y*7 5764801 v 7"
500164 080w° Y v?'® 10979584020 %y v*/?
282475 24957 13841287201 v

(Tavlor series)

+ D[qu

Series expansion at u=oo

8 u V07 1016 (uv'™)

9u3'\.l'uzﬁ out Vul vy

230128 (uv*™) 25297040 (u ") D[[lr]
- ~ +

243 V2 Vv ese1u® Vv

(generalized Puiseux series)

L
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Derivative

4 1?5 3 2]’5

i
T[[:ar—t (81u ~11358u +
o

56320u” v — 72754 uv*t 7" 4 14847 v ““n/

[v[9u2—34uv+49v2}3Jﬁ[9u2—34uv+49vz]]]=

4 275

—[[24[218?u5v ~407511¢* v 4+ 27116100° V' 7 -

5131410 > v*™ + 1600091 uv*™ + 1798153 vﬁ'ﬁ]]/

[v[9u2—34uv+49v2]|4\/ﬁ[9u2—34uv+49v2}]]

Indefinite integral

f‘zzt (81u* v!7® — 113580 v27 4 563200 v37° — 72754 uv*T® 4 14847 v77)

v(9u? - 34uv+49y?) Jﬁ[9u2—34uv+49v2}

du = [0.193251 Vv Jﬁ[auz ~34uv+49v7)

(~0.00463042 ° + 0.435774 u” v - 1.42291 uV* + vs_‘j]/

(0.183673 1" - 0.693878 u v + v*)° + constant
From:
)
T[[:M (81u* v!'7® —11358u° v 4
o

563201 v — 72754 uv*" & 14847 V™ “‘ﬂ/

[v[9u2—34uv+4‘9v2}3Jﬁ[9u2—34uv+49v2}]]=

4 275

—[[24[218?u5v ~407511u* v 4+ 27116100° v*7 -

5131410 u” v*" + 1600091 uv*"* + 1798153 v‘s'ﬁ}}/

[v[9u2—34uv+49vz]l4\/ﬁ[9u2—34uv+49v2}]]
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-(24 (2187 u"5 v™1.75 - 407511 uM vA2.75 + 2711610 ur3 vA3.75 - 5131410 un2
v~ 75 + 1600091 u vA5.75 + 1798153 v16.75))/(v (9 un2 - 34 u v + 49 vA2)M
sgrt(sqrt(v) (9 u*2 - 34 u v + 49 v*2)))

Input

-[[24 (2187 ¢° v — 407511 v + 27116100° V7 -

5131410u” v*" + 1600091 uv*” + 1798153 v"ﬁ"”}}/

[v[9u2—34uv+49v2]4 \/W[Quz—34uv+49v‘2) ]]

3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Contour plots
Real part

LOF

0.5F

-0.5

1.0k, |

Imaginary part

L0 - - - 3

Alternate form assuming u and v are real

~((24 (2187’ v*® — 4075110 v + 27116100° v*° — 513141007 v &

1600091 uv*® + 1798153 VE'E]]/[QHE —34uv+49 VZ]M]
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Alternate forms

- [[24 v (2187 u° - 4075110 v + 27116100 v -

5131410u” v’ + 1600091 u v’ + 1798153 vE‘J‘J/

[[9u2—34uv+49v2j4\/ﬁ[‘;ruz—34uv+49vzj ]]

—”24\/\;'?[9u2—34uv+49v2j

(2187u” v?* — 4075111 v! 4 27116100° VPP — 51314100° VP 4

1600091 uv*> + 1798153 vE-EEj]/[;r u —34u v+ 497

Alternate form assuming u and v are positive

43155 672 38402184 u v+’ 123153840 1> v*°
- ) - ) + } -
(9u? - 34uv+49 vzjg"z (9u® —34uv+49 vz_‘jg"z (9u® - 34uv+49 vzjg-'z
52488 u° v*° 9780264 u* v1*° 65078 640u° v*°

ot - .
(9w —34uv+49 V)7 " (92 -34uv+49v2P% (92 -34uv+ 49722
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Expanded forms

—[[43 155672 vE'TE}/

[\{ 49V 34uv?® you® Vv (6561u° — 99144 vu' + 5618167 u° -

1414944 v« + 1336336 " u* + 5764801 1" + 470596 1°
(9u® - 34uv)+14406v* (81u* - 612 v’ + 1156 V7 u%) +

19617 (7291° - 8262 vu® + 3121277 u* - 39304 1 us]}]] -

(38402184 u v4'?5}/['\{49 v2 2 34uv? w9’ Vv

(6561 u° ~ 99144 v + 561816V u° - 1414944 v* u” +
1336336 1" u* + 5764801 " + 470596 v° (9u” - 34 uv) +
14406 v* (81u* - 612 v’ + 1156V ) +

196 v (729 u°® - 8262 vu® + 31212v" u’ - 39304 v’ us})] +

(1231538400 vs'“}/['\zw V2 _34uv? 49 Vy

(6561 u° - 99144 v + 561816V u® - 1414944 v* u” +
1336336 V" u’ + 5764801 1" + 470596 v° (9u” -~ 34 uv) +
14406 v* (810" - 612 v i’ + 1156V 1) +

196 v* (729u° - 8262 vu® + 312127 u* - 39304 us}l}l] -

(650786400 v*7) / [\f 49V _34uv? s 9 Vv

(6561 u° 99144 vu’ + 561816 V" u° - 1414944 v* o +
1336336 V" u* + 5764801 1" + 470596 v° (9u” — 34 uv) +
14406 V" (81u" - 612 v’ + 1156 v* u*) +

196 v* (729 u° - 8262 v’ + 31212 u* - 39304 v* o° }] +

(9780264 u* v'7) / [\/ 49V _3auv? s 9Ny

(6561 u° 99144 vu’ + 561816 V" u° - 1414944 v* o +
1336336 V" u’ + 5764801 1% + 470596 v° (9u” - 34 u v) +
14406 v* (811" - 612 v’ + 1156V ) +

196 v* (7291 - 8262 vu® + 31212v" u* - 39304 v’ us}]] -

(52488 u° V"7 / [\f 49v*% Z34uv? 4 9> Vv

(6561 u° -~ 99144 v + 561816V u® - 1414944 v’ u” +
1336336 1" u* + 5764801 " + 470596 v° (9u” - 34 uv) +
14406 v* (81u* - 612 v’ + 1156V ) +

196 v” (729u° - 8262 vy’ + 312127 u* - 39304 v us))]
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43155672 % \/ﬁ (9u® =34 uv + 497

(91? = 34 uv + 4912)°

38402184 uv*® \/ﬁ (9u® - 34 uv + 4917

+
(91 - 34uv+4?vzj5

123153 840u” v* 5 \/v’? (9u® - 34 uv + 4917

(9u? - 34uv+49v2j5

52488 u” v \/v’? (9u® - 34 uv +49v?)

+
(9u? - 34uv+49v2j5

9780264 u” v'* \/ﬁ[guz— 34uv+49V7)

(9u?® - 34uv+49v2j5

65078 640 1> V> \/v’? (9u* - 34 uv + 4917

[9u2—34uv+49v2j5

Series expansion at u=0

880728 VvV 24736224 u N v'? 1527492240 4% \ v*'?

823543 y*7° 5764801 v 7" 282475 249 &7
43918339680 u° \ vV'? . 20088785160 u* \ v'?
1384128720177 678223072849 y&7°

[Tavlor series)

+ D(uﬁj

Series expansion at u=oo

8(uv) 4064 uyl™
- — + +

Buﬂ"\u'uzﬁ Qus' uzﬁ

1150640uv>"®  50594080u v D[[ 1 ]3]
+

+

2438 V2 Vv 21870 VAN Y

[generalized Puiseux series)

L
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Derivative

0
—[— [[24 (2187u” v 4075114 v 4 27116100 VT -

au

5131410u° v*" + 1600091 uv*" + 1798153 v‘mn/

[v[guz—34uv+49v2j‘4\/ﬁ[9u2—34uv+49v2]]]]=

(96(19683 u° v - 4575204 u” v*7 + 38204703 1 ' - 954246961/

v 7 438192433 14° v*7° + 114529436 u V™" - 88380467 v”f‘n/

[v[?uz—34uv+49v2_‘j5\/ﬁ[‘;?uz—34uv+4?vz_‘j]

Indefinite integral

J —[[24 (2187u° v'7° — 4075110 v 4 27116100° VT -

5131410 ° v*" + 1600091 uv*"® + 1798153 vﬁ'ﬁﬂ/

[v[9u2—34uv+49v2_]4\/ﬁ[9u2—34uv+49v2]]]du=

[D.Dﬁlﬁll Vv \/v’? (9u” - 34uv+49V7)

(0.00545565 " - 0.765003 ” v + 3.79336 u” v* - 4.90025 u v’ + v“j]/

star

zjq

(0.183673 u” - 0.693878 u v + v

From:

~((24 (2187 v*® — 407511 4" v!® 4 27116100° v*° — 513141004 v* +

1600091 uv*® + 1798153 v*7)) /(9u” - 34 uv + 49v*)7?)

-(24 (2187 uM5 V0.5 - 407511 UM VAL5 + 2711610 un3 vA2.5 - 5131410 U2
V3.5 + 1600091 U vA4.5 + 1798153 vA5.5))/(9 U2 - 34 U v + 49 VA2)N(9/2)
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Input

~((24 (2187u’ Vv - 4075110 v’ + 27116100° v*° — 51314104° v’ +

1600091 uv*® + 1798153 V")) /(9u” - 34 uv + 49v%)7?)

3D plots
Real part (figures that can be related to the D-branes/Instantons)
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Contour plots
Real part

1.0}

05—

v —

-0.5F

-1.0}

Imaginary part

1.0} ]

»

Alternate form

~((24 Vv (21874° - 4075110 v+ 2711610u° v* ~ 51314100 V° +
1600091 uv* + 1798153 V")) /(9u” - 34 uv + 49v*)77)
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Expanded form

4315567217 38402184 u v’ 123153 840 1 v*°
- ) - ) + ) -
(902 - 34uv+49v2)"%  (9u? -34uv+49v2)"?  (9u? - 34uv+4912)72
52488 u° Vv 9780264 ut v 65 078 640u° v2°

o+ - .
(9w -34uv+49v2 " (9 ~34uv+ 4922 " (92~ 34uv+ 4977

Roots

2187u” 0, v=0

366.251u° £ 0, v=-2.37541u

8.8121 1" # 0, v=0.00557107u

3.38637u° £ 0, V= 0.270764u

v =0.270764 u

3.55412u° # 0, V= 0.442991u

Roots for the variable u

U = HDDtl 2187.00000000000 #1° — 407511.000000000 #1° v +

2.71161000000000x 10° 111° v* - 5.13141000000000% 10° 1% v° +
1.60009100000000 % 10° 111 v* + 1.79815300000000 % 10° v° &, 1

99



i ~ Root|2187.00000000000 11> — 407511.000000000 1% v +
2.71161000000000 % 10° 111° v* - 5.13141000000000% 10° 1% v° +
1.60009100000000 % 10° 1 v* + 1.79815300000000 % 10° v° &, 2

1 ~ Root|2187.00000000000 +1° — 407 511.000000000 1% v +

2.71161000000000 % 10° 111° v* - 5.13141000000000% 10° 1% v° +
1.60009100000000x 10° 111 v* + 1.79815300000000 % 10° v° &, 3

1 ~ Root|2187.00000000000 £1° — 407 511.000000000 £1% v +

2.71161000000000 % 10° 1% v - 5.13141000000000% 10° £#1%v° +
1.60009100000000 % 10° 111 v* + 1.79815300000000 % 10° v° &, 4

i ~ Root|2187.00000000000 11> — 407511.000000000 1% v +
2.71161000000000 % 10° 111° v* - 5.13141000000000% 10° 1% v° +
1.60009100000000 % 10° 1 v* + 1.79815300000000 % 10° v° &, 5

Series expansion at u=0

880728\ v 24736224 uv v 1527492240u° Vv

823543 yv*° 5764801 v 282475 249 y*°
43918339680u° V> 29088785160 u* V v
+ +
13841287201 v 678223072849 &>

(Taylor series)

D[usj

Series expansion at u=oo

s8vv 8(559vM -51v¥2)  8(156151v* - 12321v*3)
+ ~ 4 L &
3u’ 91’ , 243 1°
8 (7006997 v** - 682737 v"'%) [ 18
o))

2187 u’ 1

(Laurent series)
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Derivative

g
; (- [[24[215?::%’_—49?511:: v 4 27116100° v*° - 51314100° v*7 +
[t

1600091 uv*® + 1798153 v>%)) /(9u” - 34 uv + 49V)"?)) =
(24 (78732u° Vv - 21874° (8385 V" - 17v*?) 4 21870
(70121 v*° - 245v°%) ~ 381698784 u° v** + 152769732u” v*° +

458117744 uv’” - 353521868 v"°)) /(9u” = 34 u v + 49*)'1?

Indefinite integral

j (24 (2187’ Vv - 407511 v' + 27116100° v*° -

5131410u” v*° + 1600091 uv*® +17981531"7)) /

(9u® —34uv+49v*)"?) du =
24 Vv (-81u* +113581° v - 5632002 v? + 72754 uv® - 14847 v*)

(9u? =34 uv +49v2)"2

From:

~((24 Vv (21874’ - 407511 0" v+ 27116104 V¥ ~ 5131410u° v’ +
1600091 uv* +1798153°)) /(9u” - 34 uv + 49v*)77)

U +uv+v2 =—p

it
i

For u = -v(1/2+(i*sqrt3)/2) ; v = -u(1/2+(i*sqrt3)/2)
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(24 sqrt(-u(L/2+(i*sqrt3)/2)) (2187 (-v(L/2+(i*sqrt3)/2))5 - 407511 (-
V(L/2+(i*sqrt3)/2)) 4 *(-u(L/2+(i*sqrt3)/2))+ 2711610 (-v(L/2+(i*sqrt3)/2))*3 (-
U(L/2+(i*sqrt3)/2))"2 - 5131410 (-v(L/2+(i*sqrt3)/2))*2 (-u(L/2+(i*sqrt3)/2))"3 +

1600091 (-v(1/2+(i*sqrt3)/2)) (-u(1/2+(i*sqrt3)/2))™4 + 1798153 (-

U(L/2+(i*sqrt3)/2))5))/(9 (-v(L/2+(i*sqrt3)/2))*2 - 34 (-v(L/2+(i*sqrt3)/2))( -

U(L/2+(i*sqrt3)/2)) + 49 (-u(L/2+(i*sqrt3)/2))*2)(9/2)

Dividing the above long expression:
-(24 sqrt(-u(1/2+(i*sqrt3)/2))
Input

Exact result

N

Alternate form

-24 J—u(é[ [3 i+ 1)]

For u=-1:
-24 sqrt(((sqrt(3) 1)/2 + 1/2))

Input
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Result

Decimal approximation
— 20.7846096908265275223293560980704684033136630457245675366696837 ...

11.9999999999999999993999999999999999999999999999999999999999999. .. |

Polar coordinates
r=24 , = -2.61799
24

(2187 (~v(L1/2+(i*sqrt3)/2))"5 - 407511 (-v(L/2+(i*sqrt3)/2)) 4 *(-
U(L/2+(i*sqrt3)/2))+ 2711610 (-v(L/2+(i*sqrt3)/2))*3 (-u(L/2+(i*sqrt3)/2)) 2

Input

1

218?[—v[é + EU ﬁj]]ﬁ -40?511[[—11[; + %[fﬁj]r [—u[i + =i ﬁ)]]]+

2?11510[4[% + % [iﬁjng [—u[%+ é[iv’?j]]z
Exact result
Iﬁi 1] Iv’?i 1]‘4
407511 u =V —+ -] =
2 2 2 2
lﬁf 1]"‘ [ﬁf 1]3 [ﬁf 1]5
2711610u + -\ v +—| =2187v + -
2 2 2 2 2 2
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407511 u((sqrt(3) 1)/2 + 1/2) v((sqrt(3) 1)/2 + 1/2)"4 - 2711610 u((sqrt(3) 1)/2 +
1/2)"2 v((sqrt(3) 1)/2 + 1/2)"3 - 2187 v((sqrt(3) i)/2 + 1/2)"5

Input

4D?511u[ ]v[; ]

2?11510u[ [F: +é]2 [ [v’_: +—] —le?v[ (V3 i)+ ]

Exact result

V3i o1 3i 1}
407511 u -l — &= -
2 2 2 2

V3i 1P (v3i 1) Vv3i 1V
2711610u = v|—+—-| =2187v + =
2 2 2 2

Alternate forms

[ﬁf 1]3
o7y —— 4 =
2

2

[ [ﬁf ] [F: 1] [
~15093 u + = |v|—— + = |+ 100430u
2 2)( 2 "2

vai 1) 3i 1F
+—| +81lv|— + -
2 2 2 2

_z?v[ (Ful] [ 15D93u[ (Ful][ [\.."—i+1j]+
lDD4BDu[ [v’_:+1] +Elv[ [v’_ul]]

4D?511u[ [\"—Hl][ [ﬁnljr—
2?1161Du[ [v’_:+1] v[é[ﬁﬂl_] -zla?v[ [v’_:+1]
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407511 *-((sqrt(3) 1)/2 + 1/2) ((sqrt(3) 1)/2 + 1/2)™4 - 2711610 *-((sqrt(3) 1)/2 +
1/2)"2 ((sqrt(3) i)/2 + 1/2)"3 - 2187 ((sqrt(3) i)/2 + 1/2)"5

Input

[Jafj+£]4—

2

2
(2?1151{1 (—1J(£[ﬁe')+ ]2](%[‘5*% é]s—zlﬂ?(%[ﬁ")* E]E

2

i is the imaginary unit

Result

1
23D1912[£-+

qu;]ﬁ

Decimal approximation
1.150956 x 10° -

1.9935142602762447342401755314342328350670233637045804461445. ., x
6 .
107 &

Polar coordinates
Fi'}
r=2301912 , a=-5

2301912

- 5131410 (-v(L/2+(i*sqrt3)/2))*2 (-u(L/2+(i*sqrt3)/2))"3 + 1600091 (-
V(L/2+(i*sqrt3)/2)) (-u(L/2+(i*sqrt3)/2))4 + 1798153 (-u(L/2+(i*sqrt3)/2))"5

Input

1 3

+=(iV3))) +

)+

—513141D(— (

e—"
(=]
.--—-1.
_..-———-‘_
MII—-
—
DJ

lﬁDDDQl(—\(

[}

B

e
—
[T
,___\
=
I|—-

M|+—M|r—h3'H

hJ|HnJ|HhJ|H

1?98153( u(
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Exact result

vai 1} (vV3i 1
1600091 u 5 el + =+

2 2 2
1Y (V3i 1F 17
5131410 u g +-| —1798153u + -
2 2 2 2

Foru=-1;v=1:

-1600091 *-((sqrt(3) i)/2 + 1/2)™4 ((sqrt(3) i)/2 + 1/2) + 5131410 *-((sqrt(3) i)/2 +
1/2)"3 ((sqrt(3) 1)/2 + 1/2)"2 - 1798153 *-((sqrt(3) i)/2 + 1/2)"5

Input
1 41 1
-1600091 (—lj[i[ﬁij —] [5[ﬁ1]+£]+
1 3sl 142
5131410 (-1;[5[\5:‘) —] [E(v’?e'h —] -
1 5
1798153 (-1;[5[\#?:‘) —]
i is the imaginary unit
Result
, 5
1
_1?33155{— + ﬁ]
2 2

Decimal approximation
— 866583 +

1.50096578497546039165689503296118339336239700526276107580... x 10° i

Polar coordinates
r= 1733166 . = —

1733166
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(9 (~v(L/2+(i*sqrt3)/2))"2 - 34 (-v(L/2+(i*sqrt3)/2))( -u(L/2+(i*sqrt3)/2)) + 49 (-
u(L/2+(i*sqrt3)/2)) 2)7(9/2)

Input

Exact result

[ [ﬁi 1] [v’?i 1] [ﬁf 1]2 [ 3 i 1]2]9"'2
-34u + —|v +— |+49u + - +9v + =
2 2 2 2 2 2

2

(-34 *-((sqrt(3) i)/2 + 1/2) ((sqrt(3) i)/2 + 1/2) + 49*-((sqrt(3) i)/2 + 1/2)"2 + 9
((sqrt(3) i)/2 + 1/2)"2)(9/2)

Input

1

[—34 (—lj[é[ﬁt’]+ é][éiﬁ i) + 5]+
49 (—1;[%[@@% %] +9[%
i is the imaginary unit

Result

1206v6 || - SER N
? _[2+ 2

Decimal approximation
3174.538706646998815263680160818835243987867934931044486448769567 ...
;

Polar coordinates
r=1296V6 . #=1.5708
12966
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Polar forms

1296V 6 (c0s(1.5708) + i sin(1.5708))

Approximate form

1206V ¢!

Alternate forms

12063 iy 2

81 [3 .
— — 2 i

6V 2 L\J"_+ !]l

81V3 (1-iV3)"?

Expanded forms

1296V 6

l‘:|"‘-*-1r4f'_J—2[E + !Iﬁ]z —548_\]—6[} .
2 2 2

(24(2301912-1733166))/(1296*sqrt6)

Input

24(2301912 - 1733 166)

1296 vV 6

iv3

2

:

108



Result

31597V 6
18

Decimal approximation
4299.8070779288932427077547171378916839971134747949336693382103915

4299.807077928....

Alternate form

31597 V6
18
From:
divag = %ulfﬁ(u - ”)(49’1!-2 — T2uv + 271;‘3)
v g =

3/2
(% Vvu(49u? — 10uv + 91:2))

Foru=1; v=-1:
((1/32*u™0.25*(u-v)(49u”2-72uv+27v " 2))((((1/32*sqrt(u)* (49u”2-
10uv+9vA2)))N(3/2)

Input

5 W w-v) (490 - 72uv + 2777

[i‘ Vu (491? - 10uv+ 9 v2))¥2

Result

42 "B w-v)(49u - 72uv + 27 V)
(Vu (491% - 10uv + 9v2))¥?
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3D plots

(figures that can be related to the D-branes/Instantons)

Real part

Imaginary part
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Contour plots
Real part
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Imaginary part

-0 -05 00 0.5 Lo
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Expanded forms

196 V2 u*? \/ﬂ[-ﬂrguz— 10uv+9v?)

(49u? - 10uv +9v?)?

4Mﬁul'25vJVT[49uz— 10uv+9vY)

(4912 - 10uv +9v?)?

108 V2 v* \/u’?[ﬁrguz— 10u v+ 9%

Tt [4':? ur —10uv+ sz_',lz

396 V2 u"* ? \/ﬁ[ﬂrguz— 10uv+9V?)

(49u? - 10uv +9v?)?

+

196V 2 % 4842 *F v
- +
(49u*2 - 1032 v+ 9Vu v (49052~ 10032 v+ 9V u v?)?
306y 2 ul v 108v2 u®®?

(49052 10632 v+ 9 VU VPP (49652 10432 v 4 9V u V)PP

Alternate forms assuming u and v are positive

42 (494° - 1212 v + 99u! V2 - 2717)
32

T [49‘112 - 10uv+ sz]l

196 V2 u*? 484V 2 u
- +
(491 —10uv+9v)*? (4912 - 10uv+9v?)?
396 V2 u™° v 108 V2 v

(491? - 10uv+9v2 )2 uP% (4942 —10uv +9v?)?

Real root
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Roots for the variable u

U= (0.734694 - 0.106044 i) v
U= (0.734694 + 0.106044 i) v

U=y
Series expansion at u=0

4
oas[ A2V evEVuVu
u —
Vv u v vV Vu v
gos V2 vt 21 555(\!"5 ug"'ﬂ'} T
27 (Vu v?)** 729 (Vu v?)*?

. D[ulg'”j‘_‘j

Series expansion at u=oo

[ Va2 () R D[E]H,..j]

Derivative

a | u™® (u-v)(49u® - 72uv + 27 v?)
u|32( L Vu (4962 - 10uv+9v¥)*
(-2.828431° + 19.799u” v - 25.9754 u” V* +

9.39354 u° v - 0.222646 u” v* + 0.286259 u ij/

32(

[uz"“‘ (u® - 0.204082u v + 0.183673 v*)° \/ﬁ (494" -~ 10uv + 917 ]
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Indefinite integral assuming all variables are real

— du =

32(L Vu (49u% - 10uv + 9v2))*?

% (u - v) (490* - 72u v + 27 V?)
1
. 32 !

42 \/u ~0.416246 V v’ - 0.102041 v

\/u +0.416246 \ v -~ 0.102041 v

494 +20.3961 Y —v* —5v 494 + 203961V —v* +5v

20.39614 —-v2 —5v 203961y —v* 45

42327.6u"” [2.40242 w+ V=" 0245145 v]

2
[2.40242 u—y -v* -0.245145 ‘r']

240242 u 240242 u
Fq]1.5; 1.5, 1.5 2.5; -

0.245145v -\ =¥ 0.245145v + -2

12467.4 u™° v [2.40242 w+ NV =v? —0.245145 v]

2
[2.40242 u— —v* -0.245145 ‘r']

2.40242 u 240242 u
Fqp[0.5; 1.5, 1.5; 1.5; ) -

0.245145v -\ —v?  0.245145v + -2
5996.45u'” (5.44444 u° — 1.11111u v + V°)

[— 2.40242u+ v —v* +0.245145 ‘r'] Fq11.5; 0.5, 0.5;

2.40242 u 240242 u
2.5; - y +

—v? —0.245145v 0.245145v +y -2
40751.4 1" v(5.44444 u* - 111111 u v + V)

[— 240242u+ v - V' +0.245145 ‘r'] Fq1]0.5; 0.5, 0.5;

1.5; - )

2.40242 u 2.40242 u /
—v* —0.245145v 0.245145v + -2

32

\13,-'2

\/49u+20.3951'\;'—v2 -5y constant

(49u® - 10uv+9v* [49u—2[}.3961' - —5v]

Fy(a; by, ba;cix, ¥)
is the Appell hypergeometric function of two variables
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From:

i

i

% (- v) (49 u® - 72u v + 27 v?)
32(5; Vu (494* - 10uv + t;rvz_jf-"z]_
(~2.828431° + 19.799u” v - 25.9754 u” V* +

9.39354 u® v* - 0.222646 u® v* + 0.286259 u ij/

Iuw (u” - 0.204082 u v + 0.183673 v*)* \/v’? (49u” - 10uv +9v7) ]

(-2.82843 un6 + 19.799 un5 v - 25.9754 uM vA2 + 9.39354 un3 vA3 - 0.222646 un2
vA4 +0.286259 u vA5)/(un2.25 (U2 - 0.204082 u v + 0.183673 vA2)"2 sgrt(sqrt(u)
(49u"2-10uv +9Vvr2)))

Input interpretation

(-2.82843u° +19.7994” v + u* v* (- 25.9754) +

9.39354 u® v* + u® v*  (-0.222646) + 0.286259 u ij/

> (u® + u v (-0.204082) + 0.183673 v*)? \/v’? (49u” - 10uv +9v) ]

Result

(-2.82843u° + 19.799 4’ v - 25.9754 u* v* +
0.30354 1’ v* — 0.222646 u” v* + 0.286259 u vE_]/

> % (u® - 0.204082u v + 0.183673 V%) \/v’? (49u® = 10uv +9V7) ]
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3D plots

(figures that can be related to the D-branes/Instantons)

Real part

Imaginary part
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Contour plots
Real part

LOg

0.5t

-0.5¢

B 1L -
-1.0

LOp

0.5F

-0.5

0.5 1.0

Alternate form assuming u and v are real

(-2.828430° +19.799u" v - 25.9754 u* v’ +
9.39354 u” v° - 0.222646u V" + 0.286259 1) /

[ul'E (i - 0.204082u v + 0.183673v*)2 V 49.u% — 101 v + 912 ]
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Alternate forms

~[(2.82843 % 10° u” - 1.9799x 107 u* v + 2.59754 x 10" u* v* -

9.39354 % 10° u” v° + 222646.u v* — 286 259. vE}/[l 000000 ™

(u” - 0.204082u v + 0.183673 v* ) \/ﬁ (494® - 10uv +9V7) ]]

—”D.DE??ESI \/ﬁ (490 = 10uv+9v?) (-7.07% v+ 9.18368 1" v -
3.32111 7% v + 0.07871720° 2 v* + 0" ~ 0.101208 Vi vE)]/

(u®® (i - 0.204082u v + 0.183673 v*)* (u® - 0.204082 u v + 0.183673 v"‘]}]
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Expanded forms

—[[2.82843 u°) / [\/ 29u™% —10vu*? 4 9V Vu o -

0.408164 v \/ 290" 10vi?? v 9vi VU P
u4.25 _

0.408995 v \/ 29u”? —10ve?? 1 9vPVu

0.0749687 v \K 4902 S 10vi?? v 9tV P

00337358 v* Y 494%2 — 10v ¥ + 92V HZ-ZE]] N

(19.799 v uﬁ)/['\/w W2 - 10ve®? 4 9v Vu P -

0.408164 v J 290”2 —10vi?? v 9vi VU B F

0.408995 v \/ 290" S10ve? v oviVu ot -

0.0749687 v \/ 2902 —10ve*? v 0viVu B

0.0337358 v* J 2952 _10vit? + oV uz_zs] B

(25.9754 v ) / [\{ 49u™? —10vi*? 4 9 Vu P -

0.408164 v \/ 2902 —10viP? v 9vi VU ¥

0.408995 v* \/ 490" 10vd®? v oviVu ot -

0.0749687 v N 491®2 - 10v 2 + 992 VT 55 4

00337358 v* V 4972 — 10vu¥? + 92 Vu HZ-ZE] N

(9.39354 v usj/['\/zv;r w’? —10ve*® 4 9v Vu o7 -

0.408164 v \/ 290”? —10viP 9V P

0.408995 v* \/ 490°2 10vi?? v 9viVu ot -

0.0749687 v 49:%2 - 10v 2 + 992 VT 5 4

0.0337358 v* ¥ 49 %2 ~ 10vu¥? 4 042 Vu u2-25] -

(0.222646 v* %) / [\/ 490 —10vu*? 4 99 Vu -

0.408164 vV 4972 - 1012 + 9V VT 85 4

0.408995 v* \/ 490°2 10vi?? v 9viVu ot -

0.0749687 v J 290 —10ve*? v 9viVu P

00337358 v* Y 49 4% — 10vu¥? + 92V u2-25] N

(0.286259 v° ) / [\/ 490 —10ve*? + 9 Vu -

0.408164 v J 290 —10v? v 9vi VU P

0.408995 v* \/ 290" 10vi? v 9t VU ot -

0.0749687 v J 290 —10vi*? v 9viVu P

0.0337358 v* Y 49452 - 10vi®? + 9V VTl u”f‘]
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2.82843 1> \/u’? (494* ~ 10u v +9v?)

- +
(u? - 0.204082 u v + 0.183673 v2)* (49 4% - 10u v + 9V?)

19.799 > v \/ﬁ (49u* - 10uv +9V?)

+
(u? - 0.204082 u v + 0.183673 v2)* (49 u® - 10u v + 9V?)

0.286259 v° \/u’? (49u* —10uv+9v?)

u' 7 (u? - 0.204082 u v + 0.183673 v2)* (49 u® — 10u v + 9V

25.9754 u'* v? \/ﬁ (49u* - 10uv+9v¥)

(u? - 0.204082 u v + 0.183673 v2)* (49 1® - 10u v + 91?)

0.222646 v* \/u’? (49u* —10uv+9v?)

+
u®7 (u? - 0.204082 u v + 0.183673 v2)* (49 1 — 10u v + 9V?)

9.39354 1" v \/ﬁ (491 - 10uv + 9V

(u? - 0.204082 u v + 0.183673 v2)* (49 1? - 10u v + 91?)

Alternate forms assuming u and v are positive

(-2.82843 1> +19.799 1™ v - 25.9754 > v* +

0.39354 1™ v’ — 0.222646 1’ v* + 0.286259 u™ v j/

[uz (i - 0.204082 v + 0.183673 V22 V 49 12 — 10u v + 92 ]
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2.82843 1>

- +
(u? - 0.204082 u v + 0.183673 %) 2V 4942 ~10uv+91?
19.799 u“
(u? - 0.204082 u v + 0.183673 v?)* V4912 - 10uv + 912
25.9754 u' 7 v
+

(2 - 0.204082 v + 0.183673 V22 \ 49 4% — 101 v + 912
D.285259v

ul® (u? - 0.204082 u v + 0.183673 v2) 2\ 4942 ~10uv+9v?
0.222646 v*

u® (u? - 0.204082 u v + 0.183673 v?) 2\ 4942 —10uv+9+?
9.39354 u®5 3

(2 - 0.204082 1 v +0.183673 V22 \ 49 u® — 10u v + 912

Derivative

il & 5 4 2
p” (-2.82843u” +19.799u” v - 25.9754 u” V" +
o

9.39354 1° v* - 0.222646 u” v* + 0.286259 u ij/

> (u* - 0.204082u v + 0.183673 v2)° \/ﬂ (49u” - 10uv+9v7) ]] =

1225 11.25 10.25 2.

(4.24265u'** — 49.7861u' % v + 99.8586 u ~65.6488u >V’ +
22.1199u** v* = 7.77408 "> v +D1[}0311u625 o

0.339076 > > v' + 0.0627719 u™* v* — 0.0144858 1> 9]/

[uE'E (u® - 0.204082u v + 0.183673 v*)° (u” - 0.204082 u v + 0.183673 V)

\/ﬁ[49u2—1[}uv+9v2]]

From:

(-2.82843u® + 19.799 4 v — 25.9754 u” v +
9.39354 u” v* - 0.222646 u” v* + 0.286259 u ﬁ/

> (u” - 0.204082 u v + 0.183673 v* ) \/ﬁ (494 - 10uv + 9V ]
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Foru=1;, v=-1:

(-2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259)/(172.25 (1 +
0.204082 + 0.183673)"2 sqrt(sqrt(1) (49 +10 + 9)))

Input interpretation

—2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259

1225 (1 4 0.204082 + 0.183673)2 Y V1 (49 + 10 + 9)

Result
~3.683960519003057812417731694680342623222913216296901275783962164

-3.683960519....

From which:

1+1/(-(-2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259)/(172.25 (1 +
0.204082 + 0.183673)"2 sqrt(sqrt(1) (49 +10 + 9))))"1/3

Input interpretation

1

1+

| — =2:82843-19.799-25.9754-9.39354-0.227646-0.286259
12-25 (140.20408240.183673)2 ¥ ¥1 (4941049

Result
1.6474829612126284868494150019848050642711573942237242773174072704

2

1.6474829612.... = {(2) = == 1.644934 ... (trace of the instanton shape)
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(24(2301912-1733166))/(1296*sqrt6) - (((-2.82843 - 19.799 - 25.9754 - 9.39354 -
0.222646 - 0.286259)/(12.25 (1 + 0.204082 + 0.183673)"2 sqrt(sqrt(L) (49 +10 +
9)))))-233+21+5-Pi/6

Input interpretation

24 (2301912 -1733166)

1296 v 6

—~2.82843 - 19.799 — 25,9754 - 9.39354 - 0.222646 - 0.286259

122 (1 + 0.204082 + 0.183673)* -v(wf 1 (49 +10+9)
Kl
23342145~ 2

Result
4095.9674 ...

4095.9674. ... =~ 4096 = 64°

Series representations

24(2301912 - 1733 166)

1296 V6

—2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259

1235 (1 4 0.204082 + 01836732 Y VI (49 + 10+ 9)

T T 31597
233421 4+5-—-=-207- -+ T
6 6 (-5 (-2,

el
3 ﬁ Z.FC:'D k!
30.3787

AT 1%
o CUF(=3) (148841 )
V-1+68V1 )0 =
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24(2301912 - 1733 166)

1296 V6

—-2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259

1225 (1 4 0.204082 + 01836732 Y VI (49 + 10+ 9)

2334+ 2145 T 207 T 21597
+214+5- —=- - — %
6 1 {_hk{_%]k{ﬁ_zﬂ]k fﬁk
3y 20 L_D o
30.3787 |
I ITROT | I: gl
ITH — k '
-1F(-2) (6841 -zpfF 55
— sl 20
Zo Ek:ﬂ k!

24 (2301912 - 1733 166)

1206 v 6

—~2.82843 - 19.799 — 25.9754 - 0.39354 - 0.222646 - 0.286259

1225 (1 4 0.204082 + 0.1836732 Y VI (49 + 10+ 9)

T T 63194V 1
2334+ 214+ 5-—==-207-—+ - ! +
6 6 3% Res 1 5°I(---s)I(s)
=0 s=— 4] 2
60.7574 V1
o0 _1 _ _ -5
}.=DRE55=_%+J.1_[—2 5)T(s)(~1+68 \-"T]

27(((24(2301912-1733166))/(1296*sqrt6) - (((-2.82843 - 19.799 - 25.9754 - 9.39354
- 0.222646 - 0.286259)/(12.25 (1 + 0.204082 + 0.183673)2 sqrt(sqrt(L) (49 +10 +
9)))))-233+21+5-Pi/6))*1/2

Input interpretation

1206 V6

—~2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259

57 \”24 (2301912 - 1733 166)

1225 (1 4 0.204082 + 0.183673)> Y V1 (49 + 10+ 9)

T
233+21+5_E]
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Result
1727.99313...

1727.99313.... = 1728

This result is very near to the mass of candidate glueball fy(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8* * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Series representations

1296 v 6

—~2.82843 - 19.799 — 25.9754 - 9.39354 - 0.222646 - 0.286259

\/[24 (2301912 - 1733 166)
27 =

1225 (1 4 0,204082 + 0.183673)> Y VI (49 + 10+ 9)

T
233+ 21 +5- g]=

31597
+ +

3 EZ;‘_D 5-5‘[ ]
30.3787

V-1+68v1 Z:‘:D[E][_l+58ﬁj-k

27 ||-207 -

= =]
ol S
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https://en.wikipedia.org/wiki/1729_(number)

[24 (2301912 - 1733 166)
27

1296 v 6

—2.82843 - 19.799 - 25.9754 - 9.39354 - 0.222646 - 0.286259

1225 (1 4 0.204082 + 0.183673)> \ V1 (49 + 10 + 9)

T
233+21+5—g]=

31597

l_]k l_] *
Sﬁz‘iﬂ{'S {_2k

k!

T
27 ||-207 - — +
6

30.3787

15 (<L) (c1ee8 VT E
Voivesvt yo, SRELE

[24 (2301912 - 1733 166)

1296 v 6

—~2.82843 - 19.799 — 25.9754 - 0.39354 - 0.222646 - 0.286259

1225 (1 4 0.204082 + 0.183673)2 Y VI (49 + 10+ 9)

T
233+21+5—g]=

31597 . 30.3787
1 1 —
¢—1r*{—2—]k¢ﬁ—:mk:ﬂ‘k ¢—1r*{—2—]k{ﬁaﬂ-:ﬂ}*;ﬂ""
3 iz k! =0 k!

Vi
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((27(((24(2301912-1733166))/(1296*sqrt6) - (((-2.82843 - 19.799 - 25.9754 -
9.39354 - 0.222646 - 0.286259)/(1/2.25 (1 + 0.204082 + 0.183673)2 sqrt(sqrt(1)
(49 +10 + 9)))))-233+21+5-Pi/6)) 1/2)) /15

Input interpretation

[2?
\

24(2301912 - 1733 166)

1296 v 6

—~2.82843 - 19.799 — 25,9754 - 9.39354 - 0.222646 — 0.286259

1225 (1 4 0.204082 + 0.183673)2 Y VI (49 + 10+ 9)

2334+ 214+ 5= g]] “(1/15)

Result

1.643751394. ..
2

1.643751394....={(2) = ’% = 1.644934 ... (trace of the instanton shape)
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Observations

We note that, from the number 8, we obtain as follows:

2

8

B4

g% .2.8
1024

84 _ 2 26
True

g* = 4096

8> 2° = 4096
213 -2 84
True

213 — 8192

2 g*=g8192

We notice how from the numbers 8 and 2 we get 64, 1024, 4096 and 8192, and that 8
is the fundamental number. In fact 8° = 64, 8* = 512, 8* = 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 the Fibonacci sequence
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“Golden” Range

16314838
7(2)

——
¢ 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 so-called "Hardy-Ramanujan number”. Then taking the 15th root of 1729, we
obtain a value close to {(2) that 1.6438 ..., which, in turn, is included in the range of
what we call "golden numbers"

Furthermore for all the results very near to 1728 or 1729, adding 64 = 8°, one obtain
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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Appendix

Outlook

Remarkably rich (apparently UNIQUE) framework

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

In the above figure, it is said that: “why a given shape of the extra dimensions?
Crucial, it determines the predictions for a”.

We propose that whatever shape the compactified dimensions are, their geometry
must be based on the values of the golden ratio and (2), (the latter connected to 1728
or 1729, whose fifteenth root provides an excellent approximation to the above
mentioned value) which are recurrent as solutions of the equations that we are going
to develop. It is important to specify that the initial conditions are always values
belonging to a fundamental chapter of the work of S. Ramanujan "Modular equations
and Appoximations to Pi" (see references). These values are some multiples of 8 (64
and 4096), 276, which added to 4096, is equal to 4372, and finally e
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We have, in certain cases, the following connections:

String Theory
(Quantum Gravity)

—
']

Energy scale

Set of consistent low-
energy effective
Quantum Field Theories

\

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 Landsmpg ,,)o o)
represents a single I
Universe with a particular /0@ 2
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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J" .\‘ﬂ LT

Fig. 3

Stringscape - a small part of the string-theory landscape showing the new de Sitter solution 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 the right-hand side of the
picture are equally spaced and given by the following equation:

=
"

Il

=

withk= ..., -2, —-1.0,1,2....

we obtain:
2Pi/(In(2))
Input:

.

log(2)

2

Exact result:

2m
log(2)

Decimal approximation:
9.0647202836543876192553658914333336203437229354475911683720330958

9.06472028365....

Alternative representations:

2T 2m
log(2) - log_(2)

2m B 2
log(2) B log(a) log,(2)
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2 2m
log(2)  2coth 1(3)

Series representations:

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/(In(2)))*(1/12 7 log(2))

Input:

(2 ” ][inlotzj]
log(2) /412 8

Exact result:

JTZ

6

Decimal approximation:

logix) is the natural logarithm

1.6449340668482264364724151666460251892189499012067984377355582293

2

1.6449340668.... = {(2) ==

o= 1.644934 ...
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From:

Modular equations and approximations to i - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:

Hence
6428 = V2 _ 244216 VE _ ...
64924 = 4096 V2 4 ...
so that
64(gas + g ) = €™V 24 1 4372 VE 4 = 64{(1 +V2)2 + (1 - VD))
Hence
e™V22 — 2508051.9982 . . . .
Apgain
Gar = (G—l— \.-"37)%._
6462 = VI 1244 9766 VI 1.
64G72 = 4006e V37 _
so that
64(G2E + G72) = ™3 4+ 24 + 4372V — ... = 64{(6 + V3T)® + (6 — V3T)°).
Hence

e™37 — 100148647.000078 . . . .

5+4/20
gss = 5 y

Similarly, from

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)™1/2-2-1/2((V(10-275) -2)U((V5-1))))+o

Input
1 y10-2v5 -2
27|y 4372 -2 - - + ¢
2 V5 -1
¢ is the golden ratio
Result

Y10-2+v5 -2
¢+2?[—2+2vl[}9 - ]

2(V5 1)

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023

1729.0526944....

This result is very near to the mass of candidate glueball f,(1710) scalar meson.
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic
curve. (1728 = 8> * 3% The number 1728 is one less than the Hardy—Ramanujan
number 1729 (taxicab number)

Alternate forms

é[-z?,l'E[m-zv’E] +585 +432v1093 -27,/2(5-V5) —3?4]

& - 54 + 541093 +§[1+ V5 - 2(5+ ﬁ)]
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2?[-\.} 10-2v5 - z]

¢-54+54V1093 -
2(vs -1

Minimal polynomial

256 x° + 95744 x” - 3248750080 x° -
014210725504 x° + 15498355554 921 184 x~ +
2911478 392539914656 x° — 32041144 911 224677091 680 x* —
3092528 914069 760354 714456 X + 26320050 609 744 039 027 169013 041

Expanded forms

187 29V5 27 27
-t +54¢1093-E'\'10-2v’_-E,IE[m-zﬁj

4

107 s 27 27V 10-2v5

—— + — + 54 1093 + -
2 2 Vs -1 2(Vs5 -1

Series representations

V10-2 V5 -2
7 2-
5—1

27|V 4372 -
162 - 108 v/ 109 —2¢—103ﬁ24"‘[i]+
k
_k L
1081093 v’_zar [z]+2dw"_24 [;]_

k

z?J?Ti[ ]9 Eﬁj_k]/[z[_l+ﬁ§4_k[é]]]
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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

z?-\/aTi_ ‘1[9 2vs)* ]/

0
k

) t—;.u]]

e

2?[#43?2 _2-- 10-2v5 _2]+

(Vs -1)2

@ (- (=2), (5-20) zg"
162 - 108V 1093 — 24 — IDB"JZ.]Z P +
o (=1)F (- ] (5 — 20)¥ z5*
108 v 1093 vz, E P +
— [—-‘J (5 - 20)* 25"
z.
20 2“; k! -

{; skl _ \,-'—_ k -k

[ [ 1+w..'"¥z [ ]kTE Zp)" Zg ]]

If\-'lll—'k'

Or:

27((4096+276)"1/2-2-1/2((N(10-2V5) -2)U(N5-1))))+o
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Input

+d

1 Vi10-2+5 -2
2?[#499&2?5—2—5 N
5 -1

¢ is the golden ratio

Result

Y10-2vs5 -2

2(vVs -1)

i+ 2?[—2+ 2v 1093 -

Decimal approximation
1729.0526944170905625170637208637148763684189306538457854815447023

1729.0526944.... as above

Alternate forms

é[-z?,fs[m-zﬁj+53u’?+432v’109 4?,!2[5-»’?)-3?4]
27 /
$—54+54 1093+:[1+\f—— 2[5+ﬁ)]

2?[-1} 10-2vV5 - 2]

¢-54+5471003 -
2(v5 - 1)
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Minimal polynomial

256 x° + 95744 x” - 3248750080 x° -
914210725504 x° + 15498355554 921184 x" +
2011478 392539914656 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 +54J1093-E-u’1n-2v’_-E,/s[m-zﬁj

4

107 s 5 27 27V 10-2v5
+ —
Vs -1 2(V5 -1

Series representations

V10-2v5 -2
27|V 4096 + 276 — 2 - ]m—
o0 l
162 — 108 v 109 —2¢-103ﬁ24“‘[z]+
k

k

z?\{gTi[ ]9 zﬁ)'k]/[z[‘l*"ﬁgd'_k[é]]]

_k L
1081093 v’_zar [z]+2dw"_24 [;]_
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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)71/2-2-1/2((N(10-2N5) -2)U((V5-1)))+e) 1/15

Input
15 27|37z 2o 1 10-2V5 -2 +¢
2 V5 -1

¢ is the golden ratio

Exact result

14.;.” 27

Decimal approximation
1.6438185685849862799902301317036810054185756873505184804834183124

=2+2v 1093 -

V10-245 -2
2(Vs -1

2
1.64381856858..... = {(2) == = 1.644934 ..

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-vV5

144



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) - (sqrt(10 - 2 sqrt(5)) - 2)/(2 (sqrt(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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v10-245 -2

M el g 27| 24241003 - ~1.0999+1.2216.

2(Vs -1)

v10-245 -2

&5 1ol 51 27|24 27003 - ~0.5080 + 1.5634 i
2(Vs -1
o V10-2v5 -2
£B15 1 44 o7 94 241003 - ~-0.17183 + 1.63481 i

2(vV5 -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. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017

From the following vacuum equations:

olp) 12
. .:j.l‘;"' h ! - \ 7 a (J): N
Tf’?f'e = —_ E 0_2["’5_}3}1‘:——23}_ @
YE

YE

: 2 3\P! Caa_ oy 0 ale)
B2 (P I )c 2(8—p)C+28" ¢

16k e=2¢ =
(7T — p)
(A = ke 4 e T —p+ 2'3?) e~ 2B-PC+267 ¢
16(p + 1) ! YE

we have obtained, from the results almost equals of the equations, putting

4096« '* instead of

() |
e—26-pC+28 ¢

a new possible mathematical connection between the two exponentials. Thence, also
the values concerning p, C, Sz and ¢ correspond to the exponents of e (i.e. of exp).
Thence we obtain for p =5 and S = 1/2:

e 700+ = 4096 VIE

Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s
exponential has a coefficient of 4096 which is equal to 64%, while -6C+¢ is equal to -

7/ 18. From this it follows that it is possible to establish mathematically, the dilaton
value.
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For

exp((-Pi*sqrt(18)) we obtain:

Input:
Exp[—nﬁ'ﬁ]

Exact result:

a3y 2 n
£

Decimal approximation:

1.6272016226072509292942156739117979541838581136954016... x 107°

1.6272016... * 10

Property:

3y 2.
¢ " * 7 isatranscendental number

Series representations:

— ez
— Y L T B
oV IE TYAT Erep !’ 'Ilk]

o [_—1"" [_-1'
ET] (e T 17 2 Mk
£ = eXp x4y 17 z‘ T
k=0
mEigRes_1 177 r[——l - .s}r[s}
—:ru"ﬁ:exp_ i T2 — 2
2
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Now, we have the following calculations:

e~0C+® = 4096¢ V18

™18 = 1.6272016... * 1076

from which:

_L_o-6C+d = 1.6272016... * 107-6
4096

0.000244140625 ¢ ~6C+¢ = ¢~mV18 = 1 6272016... * 10"-6

Now:

1n(e-ﬂm) — —13.328648814475 = —1\/18

And:
(1.6272016* 107-6) *1/ (0.000244140625)

Input interpretation:

1.6272016 1
105 0.000244140625

Result:

0.0066650177536
0.006665017...
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Thence:

0.000244140625 ¢ ~6C+¢ = g—mV18

Dividing both sides by 0.000244140625, we obtain:

0.000244140625 _gcyer _ 1 —
0.000244140625 0.000244140625

e~6C+% =0.0066650177536

((((exp((-Pi*sqrt(18)))))))*1/0.000244140625

Input interpretation:

— 1

expl-7v 18
p[ ny 18 | 0.000244140625

Result:
0.00666501785...

0.00666501785...

Series representations:

exp(-rV 18 ) [ N
EXPITTY PN 4096 exp{-m 17 ) 1774 | 2
0.000244141 k
k=0
o o1k 19
exp(-rV 18 | — a0 1_7} l_EJllk
———— = 4006 exp| - 17 —
0.000244141 pImN %‘j k!
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expl-x V] mEfoRes,_ 1,17 r(-3 -s)ris)
———— = 40096 exp|- e
0.000244141 2vx
Now:
e 0C+t9 = 0.0066650177536
exp(-nV 18 0.000244140625 =
= \.-"1_ 1
‘ 0.000244140625
=(0.00666501785...
From:
In(0.00666501784619)

Input interpretation:

log(0.00666501784619)

Result:

-5.010882647757...

-5.010882647757...
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Alternative representations:

log(0.006665017846190000) = log,(0.006665017846190000)
log(0.006665017846190000) = log(a) log,(0.006665017846190000)

log(0.006665017846190000) = -Li1(0.993334082153810000)

Series representations:

(1% (-0.993334982153810000)"
k

logi0.006665017846190000) = - 2‘
=1

0.006665017846190000 -
log(0.006665017846190000) = 2 i ;rf‘rg[ . 9 x)
o

@ (~1)F (0.006665017846190000 — x)F x™*

log(x) - Z‘ P for
k=1

-

arg(0.006665017846190000 —z.:,}Jl [ 1
oE

log(0.006665017846190000) = { :
i

arg(0.006665017846190000 — =)
logizg) + { 2 logizg) -
a

@ (~1) (0.006665017846190000 — 2o )F z5*
k

k=1

Integral representation:

000666501 7846190000 1

lng[D.DDEEESD1?846190000}=J st
1

In conclusion:

—6C + ¢ = —5.010882647757 ...

and for C =1, we obtain:
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¢ = —5.010882647757 + 6 = 0.989117352243 = ¢

Note that the values of ng (spectral index) 0.965, of the average of the Omega mesons
Regge slope 0.987428571 and of the dilaton 0.989117352243, are also connected to
the following two Rogers-Ramanujan continued fractions:

5 -
c =l ~0.9568666373
V(¢_1}J§_qp+1 1-*-6—_37r
1+ © e
1+ >
1+...
67% e—lf\/g
= —1- ——— ~0.9991104684
c
-@p+1 1+—e_3”‘/§
1+ is° -1 1+ ——
e—4fr\f§
1+
1+...

(http://www.bitman.name/math/article/102/109/)

Also performing the 512" root of the inverse value of the Pion meson rest mass
139.57, we obtain:

((1/(139.57)))*1/512

Input interpretation:

| 1

512|

y 139.57
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Result:

0.990400732708644027550073755713301415460732796178555551684 ...

0.99040073.... result very near to the dilaton value 0.989117352243 = ¢p and to
the value of the following Rogers-Ramanujan continued fraction:

eiﬁ e ™S
NG =1- o = 09991104684
-p+1 1+—e‘3”‘/§
1+ d/s° -1 I+ —
e—4ﬁ«/§
1+
1+...

From

Properties of Nilpotent Supergravity
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14

Sep 2015

We have that:

Cosmological inflation with a tiny tensor-—to-scalar ratio r, consistently with PLANCK data,

may also be described within the present framework, for instance choosing
a(d) = iM (@ + bbeit ‘f') . (4.35)

This potential bears some similarities with the Kihler moduli inflation of [32] and with the poly
instanton inflation of [33]. One can verify that ¥ = 0 solves the field equations, and that the
potential along the y = 0 trajectory is now
. M2 e\ 2 s
V = ?(l —adge "‘") : (4.36)

We analyzing the following equation:
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We have:

(MA2)/3*[1-(b/euler number * k/sqrt6) * (- sqrt6/k) * exp(-(k/sqrt6)(p- sqrt6/k))]*2
e

V = (M”2)/3*[1-(b/euler number * k/sqrt6) * (¢- sqrt6/k) * exp(-(k/sqrt6)(op-
sqrt6/k))]"2

Fork=2 and ¢ =0.9991104684, that is the value of the scalar field that is equal to
the value of the following Rogers-Ramanujan continued fraction:

e_% e ™
N =1- R = (.9991104684
-p+1 1+—e_3”‘/§
1+ d5® -1 1+
e—4frxf§
1+
1+...

we obtain:

V = (M"2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991104684- sqrt6/2) * exp(-
(2/sqrt6)(0.9991104684- sqrt6/2))]*2

Input interpretation:

| )
0.9991104684 - ?

[1 - F i][n.gggllmrsm - E]em[- 2
V6 2 V6
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Result:

1
V=2 (0.0814845b + 1)° M>

Solutions:

225.013 [— 0.054323 M? + 6.58545 x 10717 4/ p# ]

b= )

Alternate forms:

V = 0.00221324 (b + 12.2723)° M~

V = 0.00221324 (b* M” + 24.5445b M” + 150.609 M”|

2
M
~0.00221324 b> M* - 0.054323b M~ - S tV=0

Expanded form:

2
M
V = 0.00221324 b> M” + 0.054323 b M~ + -

Alternate form assuming b, M, and V are positive:

V = 0.00221324 (b + 12.2723)> M*

Alternate form assuming b, M, and V are real:

V = 0.00221324 b> M + 0.054323 b M* + 0.333333 M* + 0
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Derivative:

9 (1
‘L[E (0.0814845 b + 1)° MZ] = 0.054323 (0.0814845 b + 1) M"

i

Implicit derivatives

ab(M, V) 154317775011 120075
av 36961748 (226802245 + 18480874 Mz
‘ 226 802 245
db(M, V) 13480874
aM M
aM(b, V) 154317775011 120075
av 2(226802245 + 18480874 b]z M
aM(b, V) 18480874 M
db - 226802245 + 18480874 b

dvib, M)  2(226802245 + 18480874 b]z M

aM 1543217775011 120075

dvib, M) 36961748 (226802245 + 18480874 b) M?
db B 154317775011 120075
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Global minimum:

1
min{i (0.0814845 b + 1)° MZ} =0 ar (b, M) = (-

Global minima:

16, 0)

- 2 [0.9991 104684 %]
(b 2) (0.9991104684 - ?] exp| - =
1
min{— Mz 1-
3 eV e
226802 245
18480874

(b 2) [D.;r;r;rllmam _ %) exp[_

2 [0.9991 104684 %]

Vo

|

eVe

From:

2925.913 [— 0.054323 M? + 6.58545x 10717 4/ p# ]

b= )

we obtain

(225.913 (-0.054323 M”2 + 6.58545x107-10 sqrt(M~4)))/MA2

Input interpretation:

225.913 [- 0.054323 M? + 6.58545 - 10717 4/ pm* ]

M_?.
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Result:

225,013 [5.58545 x 10719 4/ M* - 0.054323 Mz]

MZ
Plots:
v
0,
=
5|
10| (M from -1 to 0.2)
i .'|_|r
08 -06 -04 -0295| 0.2
20 |
¥
0
=
5|
1o | (M from -4.6 to 3.9)
i '|_Ir
4 2 _15| 2 '
20 |

Alternate form assuming M is real:

-12.2723

-12.2723 result very near to the black hole entropy value 12.1904 = In(196884)

Alternate forms:

12.2723 [Mz ~1.21228x 107y M* ]

ME.
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1.48774 x 1077\ M* - 12.2723 M*
MZ'.

Expanded form:

1.48774 x 1077 v M*

MZ'.

= 122723

Property as a function:
Parity

EVEN

Series expansion at M = 0:

1.48774 x 10~ v m*

MP.'.

~12.2723 |+ O(M®)

(generalized Puiseux series)

Series expansion at M = oo:

=12.2723

Derivative:

10,/ _ 2
d 225,013 (6.58545 w10 M* - 0.054323 M ] 2.55971 x lD—IE

al M2 M
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Indefinite integral:

dM =

f\zzs.grls [— 0.054323 M? + 6.58545 - 10717 +f p? ]

ME.

= 122723 M + constant

1.48774 % 107 v M*
M

Global maximum:

225.913 [5.55545 % 10710 4/ M* - 0.054323 Mz]

s ; -
M
140119826 723990 341 497 649 M 1
-— K| = -
11417594 849251 000000 000

Global minimum:

225,013 [5.58545 % 10717 y M* - 0.054323 Mz]

2 } =
140119826723 990 341 497 649
11417594 849251 000000000

min{

Limit:

225.913 [— 0.054323 M? + 6.58545 x 10717 4 M* ]

lim = -12.2723
M- oo MZ

Definite integral after subtraction of diverging parts:

.| 225.913 [- 0.054323 M? + 6.58545x 10710 / pr* ]

- =122723|dM =0
0 M2
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From b that is equal to

225.913 | - 0.054323 M? + 6.58545 - 10717 4 m* ]

ME'.

From:

V = - (0.0814845D + 1)° M~

(S

we obtain:

1/3 (0.0814845 ((225.913 (-0.054323 MA2 + 6.58545x10/-10 sqrt(M~4)))/MA2 ) +
1)72 MA2

Input interpretation:

2
. 225.913 (— 0.054323 M? + 6.58545 - 10717 4/ pm* ]
= 10.0814845 +1| M
3 ye
Result:
0
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Plots: (possible mathematical connection with an open string)

¥
AN 1.5x 10717 |
\\\ |
\ x 10713 | rom -1 to 0.2
., s |
. 5.x1071¢
“‘&H_ [
— . e b e N
1.0 0.8 -0.6 -0.4 -0.2 0.2 M=-05 M=0.2

(possible mathematical connection with an open string)

¥
\ 3. % 10714
'\'\._ | 7
N 2x107H 7 (M from -4.6 to 3.9)
gy L yn—14 | 4
L, =10
. [ A
| d_F_.-"/ "
o L M=2; M=3
Root:
M=0

Property as a function:
Parity

2VEnN

Series expansion at M = 0:

D(MEE. 194]'

[Taylor series)
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Series expansion at M = oo:

1 62194
1.75541% 10 > M> + D((ﬂ—J] ]

[Tavlor series)

Definite integral after subtraction of diverging parts:

2
18.4084 (— 0.054323 M? + 6.58545x 1017 4/ m* ]

M21+ _

ME'.

L | =

r

1.75541x 10 " M* |dM =0

For M =-0.5, we obtain:

2
225.913 (— 0.054323 M? + 6.58545 - 10710 4/ p* ]

1
~ 0.0814845 +1| m?
3 M2

1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)*2 + 6.58545x107-10 sqrt((-0.5)4)))/(-
0.5)"2 ) + 1)A2 * (-0.5"2)
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Input interpretation:

2
225,913 | - 0.054323 (- 0.5)* + 6.58545 - 10710 4/ (- 0.5;4]

1
- |o.0814845 +1
3 (—0.5)%

(-0.57)

Result:

~4.38851344947464545348970783378088020833333333333333333333... %
lD—lG

-4.38851344947%107%°

For M =0.2:

. 225.913 [— 0.054323 M? + 658545 - 10717/ pm? ] :

5 00814845 s +1| M?

1/3 (0.0814845 ((225.913 (-0.054323 0.2°2 + 6.58545x107-10 sqrt(0.24)))/0.272 ) +
1)72 0.22

Input interpretation:

2
225.913 [- 0.054323 - 0.2% + 6.58545 - 10717 4/ 0.2* ]
2

1
—|0.0814845 +1| ©02
3 0.22

Result:

7.0216215191594327255835325340494083333333333333333333333333. .. %
107

7.021621519159*10
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For M = 3:

2
225.913 (— 0.054323 M? + 6.58545 - 10710 4/ pr? ]

1
~ 0.0814845 +1| m?
3 M2

1/3 (0.0814845 ((225.913 (-0.054323 372 + 6.58545x107-10 sqrt(3°4)))/372 ) + 1)~2
32

Input interpretation:

2
225,013 (— 0.054323 ~ 3% + 6.58545 - 10710 4/ 34 ]

1
= 10.0814845 +1| «3?
3 52

Result:

1.579864841810872363256294820161116875 x 10~ 4

1.57986484181*10™

For M = 2:

. 225913 (- 0.054323 M? + 6.58545 - 10717 4/ pm* ] :

5 [0-0814845 s +1| M?

1/3 (0.0814845 ((225.913 (-0.054323 22 + 6.58545x10/-10 sqrt(2°4)))/2°2 ) + 1)"2
272

167



Input interpretation:

2
225.913(-0.054323 22 4 658545 1010 2‘*]
2

1
— 1 0.0814845 +1 2
3 22

Result:

7.0216215191594327255835325340494083333333333333333333333333... x
1071

7.021621519*10°

From the four results
7.021621519*%10M-15; 1.57986484181*10"-14 ; 7.021621519159*10"-17 ;
-4.38851344947*%10"-16

we obtain, after some calculations:

sqrt[1/(2P1)(7.021621519*10"-15 + 1.57986484181*10"-14 +7.021621519*10"-17 -
4.38851344947*10"-16)]

Input interpretation:

1 ) :
J(Z— (7.021621519 - 107 + 1.57986484181 10 +
o

7.021621519 - 107" - 4.38851344947 10‘15]]

Result:
5.9776991059... x 1078
5.9776991059*10° result very near to the Planck's electric flow 5.975498 x 10°° that

Is equal to the following formula:
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ke
¢ = Belh = delp = [

We note that:

1/55*(([(((L/[(7.021621519%107-15 + 1.57986484181*107-14 +7.021621519*107-17
-4.38851344947*107-16)])))*L/7]-((log”(5/8)(2))/(2 27(1/8) 37(L/4) e log™(3/2)(3)))))

Input interpretation:

l i i —_ —_ —_ 7
= |(1/(7.021621519 - 10 " 4 157986484181 - 107 '* + 7.021621519 - 1077 -

log™®(2
4.38851344947 - 10 %))~ (1/7) - g2

. 2¥2 V3 elog¥%(3)

logix) is the natural logarithm

Result:
1.6181818182. ..

1.6181818182... result that is a very good approximation to the value of the golden
ratio 1.618033988749...

From the Planck units:

Planck Length

d7mhG
c3

Ip =

5.729475 * 10 Lorentz-Heaviside value
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Planck’s Electric field strength

B, _ TP _ c?
T e \ 16n2e0h G2

1.820306 * 10%* V*m Lorentz-Heaviside value

Planck’s Electric flux

ke
¢ = Bol} = delp = | =

5.975498*10° VV*m Lorentz-Heaviside value

Planck’s Electric potential

_Er_ [ &

= V = =
¢P P qp 4‘JTEuG

1.042940*10%" V' Lorentz-Heaviside value
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential

Ep * I = (1.820306 * 10°) * 5.729475 * 10
Input interpretation:

(1.820306 ~ 10%1) « 5.729475
lDBE

Result:
1042939771 935 000 000 000 000 000

Scientific notation:
1.042939771935 » 10°

1.042939771935*10%" ~ 1.042940*10°

Or:

Ep* 12/ lp = (5.975498*10%)*1/(5.729475 * 10%°)
Input interpretation:

1

5.720475
10°5

5.975498  10°°

Result:

1.04203988541707573556041347502020544155441816222254220500133. .. ¥
10%7

1.042939885417*10%" =~ 1.042940*10%
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