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Abstract
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Effective Actions and Modular Invariance in Superstring Theory From N = 4 Super
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An equation means nothe
b me wunless cfe.x,amiu:?a

thought of Jod.

Junvasa /f’a/rw.tuyan (1887-1920)

https://mobygeek.com/features/indian-mathematician-srinivasa-ramanujan-quotes-11012

We want to highlight that the development of the various equations was carried out
according an our possible logical and original interpretation

From

Highly Effective Actions [1]
John H. Schwarz - arXiv:1311.0305v2 [hep-th] 22 Nov 2013

If we put:

—
\—_ = uie
I —

And:



We have the following action

i N2cj a,¢'a, z _
e o F f [ dot ;;p,, “—_(‘)+sz,)—1] Lr. (92)

C’)Q’"’"J' Cr ) Hd

Bl

where ¢p= 3; ¢’ =

Now, we take the following Ramanujan expression: (from: “Modular equations and
approximations to ©” — Srinivasa Ramanujan - Quarterly Journal of Mathematics,
XLV, 1914, 350 - 372) [2]

o | [ 2+ VB)(5 + V)
TR \ 5 \

We obtain:

(=2%) - (=75)}

((1/2(2+sqrt5)(5+sqrt29)))10.5 [(1/8(17+sqrt145))10.5+(1/8(9+sqrt145))"0.5]

Input:
f f

3o V) (sa) ({3 17158) - 3 o+ Vi)

Exact result:

V

[1?+~.IE]]

B | =
B2 | =

22+ V5)(s-V2s) [g J(o+va5) +



Decimal approximation:
16.54209755348533082291599035291469482981003788605734579914....

16.5420975534...

Alternate forms:

(e 5)(s V) [ V35 17 Vs

of 28— 17x7 +7x% 412 —42x* 412X +7x* —17x+1 near x = 16.5421
VvE 1 —— 1 v20) (1 —
[qu,fg-sud—rwfgmH - ]\IE[2+'\,‘|5][5+M'IEQ]

Minimal polynomial:
X o17x 47X+ 12X 42X 4125 47X - 17 x+ 1

From
. N2 010, ! -
st g—o B Lol | gl 2% cop Y g] i
i ey R | I_|'|' \ Ex il J J
we obtain:

[(1/8(17+sqrt145))0.5+(1/8(9+sqrt145))"0.5] integrate
[27*(((((1/2(2+sqrt5)(5+sqrt29)))*0.5)))] d"6x

Indefinite integral:

\fé[l?wfm] +,jé[9+wfm] f[z?\fé [g+q?][5+¢?g]]dﬁxe=

[gﬂ.f 145] +—\fé[1?+sfﬁ]]d6xz WEREEE

]

Indefinite integral:

V{Ié[l?+1}|’£] +\ﬂlé[9+wﬁﬁ] f[z?\fé[2+4€][5+1j?9]]d6x4h
; 223.318d° »*
223.318

(92)



—1.0 -0.5 0.0 0.5 1.0

Alternate forms:

d®x® roor of 256 x% 58752 x7 + 326592 x5 + 7558272 x° —
357128352 x% + 1377495072 x° + 10847773692 x° -
355652 008 902 x + 282429536 481 near x = 223.318

7 .
:dﬁ‘xz[ root of x* —17x% +36 near x = 3.81062

root of ¥ -20x%-43x* -20x% +1 near x=4.060 +
...... f x*-9x*-16 near x = 3.24358
root of ¥®-20x%-43x* 2022 +1 near x:4.59]

[2+\1’_ 5+4/20 [J%M +J1?+m]d6xz

Expanded form:

[2+E][5+@][1?+M] d® ¥* +
[2+\E][5+JE][9+'JE] d® ¥




For d°%” = 1, we obtain 223.318, from which:
1/2(223.318)+11+3

Input interpretation:
1
5 223.318+11+3

Result:
125.659

125.659

1/2(223.318)+29-1

Input interpretation:
1
5 223.318+29-1

Result:
130.650

139.659

27*1/2(((1/2(223.318)+18-golden ratio)))+1/2

Input interpretation:
11

27 » = [— 223.318 + 18 —¢]+
212

B2 =

# iz the golden ratio

Result:
1729.05...

1729.05...



With regard 27 (From Wikipedia):

“The fundamental group of the complex form, compact real form, or any algebraic
version of Eg is the cyclic group Z/3Z, and its outer automorphism group is the cyclic
group Z/2Z. Its fundamental representation is 27-dimensional (complex), and a basis
is given by the 27 lines on a cubic surface. The dual representation, which is
inequivalent, is also 27-dimensional. In particle physics, Egsplays a role in
some grand unified theories”.

Alternative representations:

[223.318 18 ] 1 1 27 [12 55 2 'n[54 1
27 ey T iy Q.659 5l 2
2 2 2 2 2
27 (223.318 ] 1 1 2 (129.650 + 2 (216
- 2 COs 5
27 223.318 1 1 - Q 9 +2sin 666
( I‘J - = - 4 [12 .65 Sj' [ CH

(((27*172(((1/2(223.318)+18-golden ratio)))+1/2)))) /15

Input interpretation:

' il 1
1{/2? —(— 223.318+18-¢]+—
2 12 2

# iz the golden ratio

Result:
1.64381850056114420227150004023605651121049016168424348/7052...

1.64381859056...

(((27*1/2(((1/2(223.318)+18-golden ratio)))+1/2)) /15 - (21+5)1/10"3

Input interpretation:

1
21 +5) —

' 11 1
1{/2? —[— 223.318+18—¢J+—
212 2 10°



# iz the golden ratio

Result:
1.617818590561144202271599949236056511210491616842434867052. ..

1.61781859056...

Alternative representations:

o 27 [223.313 - ] 1 21+5 26 1{/'1 2T b i e B
ol i A fednls -+ — k —-25sin =
\/ 2 g RIS T 10 V2772
[ 27 /223.318 1 2145 g 99 26
15 18 = ] Z =15 2 4+ =~ (129.659 + 2 cos(216°)) - —
17 (57— #18-e)s; P~ N gt R eisy-
| 27 (223.318 1 2145 26 1 27
15 o R e 15 — TN - a
\( : [ =18 ¢J+ g S \/2 + = (129.659 +25in(666°)

From:

Modular Invariance in Superstring Theory From N = 4 Super-Yang Mills [3]
Shai M. Chester, Michael B. Green, Silviu S. Pufu, Yifan Wang and Congkao Wen -
arXiv:1912.13365v1 [hep-th] 31 Dec 2019

We know that:

The ‘field theory’ is deseribed by the action ®+
S(M)=Tr(-iM? + 1gM® + LAMY) (24)
where M is an N x N-dimensional matrix, in the limit

N—ooo, g A—0  Ng?=3* and NA=2) fixed. (25)
And that



1/4

".n\_’__ g

J S [2. [27. [4 497748
1a2y3) 27 sta 27

We have the following equation:

; or - | 16C(3)  gvm 1 [12¢(5) ., &
02 log Z[ =2N?log gyy + VN {— g L { 3 XM
m 108 |m=D g gyM Q’%JM 3 \/:\I—, g%M 1440

L L [135¢(T) . gvm _ 13¢(3) _ 13gvm
N | 8¢9y 215040 3263, 1536

L L [1575C(9) | gvwm _ 75(5) _ Sovw (4.3)
N3 | 1669, = 6881280 64g%, 73728 ‘
1 [2480625¢(11) gy 80325¢(7)  17gyy
NT| 2048¢%, 2401416576 8192¢%,, 6291456

1533¢(3)  511gym
16384¢3,, ' 262144

] +O(N7).

and we have:
Sqrt(27/256) = gym ; N=4

We obtain:

2*16 In(sqrt(27/256)) + 2[(-16 zeta(3)) / ((sqrt(27/256))"3) —
1/3*(sqrt(27/256))]+1/2[(12 zeta(5)) / ((sqrt(27/256))*5) + 1/1440(sqrt(27/256))"3 ]



Input:

27 _16:3 1 {27 | 1126 1 27 °
2 15 ].Dg \I ey i E S — N R E - —
256 o° 3V256 | 2| 5 1440 V 256
256 256

logix is the natural logarithm

£(5) is the Riemann zeta function

Exact result:
65536 0(3) »E] 1
2 [ e
813 16 | 2

4194304:5) 943 3v3
—— + +32 log| ——
726 3 655 360 16

Decimal approximation:
562.9958007367684101492447648751234705801711784682354583528 ..

562.9958.....

Alternate forms:
221 [3 V3 ] 1546 188 226560 £(3) - 2 748 779 069440 ;(5) + 358 298 397
og -

16 0555148803

- — [1546 188226560 {(3)-2748779069 440 [i5) +
955514880+ 3

358298397 + 122305904640 v/ 3 log(2) - 45864714 240 4/ 3 lag[E}]

1
= |_-1546188226560 /3 ¢(3
2866544 640 [ B
3v3
2748779 069440 \ 3 £(5)— 358208397 /3 + 91720428 480 lng[?]]

Alternative representations:

' —

i 27
27 16 £(3) \J 256 1] 1285 256

2 16log \I — [+2]- : - + = : + =
256 | 3 3 21 T 3 1440

L 27
'J 256 ‘J 256
| PR 3
27 | 27
| 27 ] 5 \fzs& 1653, )| 1|V 236 1225, 1)
+2]- _

321o \I— + =

g[ 256 3 —3 |T2| 1440 T —>
27 27
256 256

10



.|
27
1|12:5) N 256

E
16 [3} 256
+ = + =
——3 1440

27
216 lag[ ﬁ ] +2]- 3 3 2
il 27
256

\, 256
3
27 s
] 1643, 1} 256 12 (5, 1)
+2]- + =

321 i -
][22
2 \12 6 3 440 =
\,I' 256 256
3
{ 27
e 27 115 [3} 25'5 125(5) 256
0 pran e r— —
21\ 356 | T2 ° 3 5 1440
V ¢ \/ 256
3
27

256 1275, 1)
+

36 1603, 1) 1

32 logia) lo \J— +2|- - =
gla) g‘“[ 25 ] 3 —= |" 2| 1440 —a
27 27
256/ 256/

3

Series representations:
[ 27 27
16 £(3) 256 1| 12:05) 256

2161 LA PR
x ) 1
B\ 256 T2 T a0

-
29 . 2 [z
256 256

o (C1F(-14222

16383143 ~41943040 )’
k=1 2

1310720
65536 (-1 (1+ 18k + ka}[z]

L] n

1310720 % |} -
%‘3%‘3 729V3 (1+k* (1 +n)

11



1
216 lag[ —_— + - + -
3
- 3 2
256
16

256 5 1440
| 27
256
~163831+/ 3 41943&4&2 +

.|
| 27 | 27
27 ] 16£(3) 256 12 £(5) 256
+2 |- -
= 1k
o (— l}k [—1 - M]
k=1 k

1310720

[e)
1310720 Z

m=1

2 2 '

. 131072(-16+9k*) ™ 131072(-16+9m?)
729V3 k* m o 729 V3 km*

=1+4m

3
et [ 27
16 03) 256 1] 12.(5) 256
I = i+ 5 + =

3 3 51440
s, 27
256 256
= 1k
a -0k (214 )

— 2]
-163831 /3 -41943040 3" 1.

k=1 k

27

2 lﬁlog[ ﬁ]+2

1310720

@ 131072(9(3 - s0) - 16 5 - s0)°) *is0)
1310720 )" - for s
o 729 V3 k!

Integral representations:

x|
{ 27 a7
27 16 0(3) 256 1| 1245) 256
2x16logl — [+ 2|-— - + = : + -
256 3 3 2 3 1440
| 27 [ 27
256 256

163831vV3 [« 65536t (-27 +4 %) 3v3
+J - dt +32log
1310720  Jo 21873 (-1+¢')

16

x|
{ 27 a7
27 16 0(3) 256 1| 1245) 256
2x16logl — [+ 2|-— - + = : + -
256 3 3 2 3 1440
| 27 [ 27
256 256

163831v3 w262 144t%(-135+ 16t7) 343
- +J - dt +32log| ——
1310720 Jo 32805v3 (1+¢)

16

12



— —23
[ 27 \/E
27 16 2(3) \st& 1| 12265 256
2 151c:g\1— e s s chiia -
256 3 3 2| 5" 1440
= 27
'J 256 VJ 256
163831 V3 J‘l 131072(45 t2 log®(1 - £2] - 8 log®(1 - t*]}

3v3
- — dt +32 log| —
1310720 o 1093543 +° 16

(@) .5)*[(135 zeta(7)) / (8*(sqrt(27/256))™7) + ((sqrt(27/256))*5) / (215040) —
(13 zeta(3)) / (32*(sqrt(27/256))*3) — (13*(sqrt(27/256))) / (1536)]

Input:
3
27 27
1 | 1354 \H255 134(3) \H255
— + — —_—
4La | T 215040 .'2? 3 1536

27
8 | = 32 | —
256 256
£(5) is the Riemann zeta function

Result:
5580.75...

5580.75...

Alternative representations:

| 2% 13 | 22
13547 G & (| P, L.
[27 7 215040 P 1536
Bl === = bl B
Y 256 Y 256
415 =
—5  —
| 27 | 27
Y 256 B Y 256 __l1ana - 135 87, 1)
215040 1536 [ a7 d | a7 J
Y 256 Yy 256
41.5

13



2200k (1
256

5 —
| 27 [ 22
13547 , V256  13g@m >y 256
7 3
. |"2_—? 215040 [ 22 1536
y o256 Y 256
415 =
1359 1(1) 13556 1(1) Y 256 Y 256
= 7 " 215040 1536
3z [ 2L T
Y 256 Y 256
41.5
5 —
| 27 iy &
1354(7) , V256 13g3 Y 256
7 3
o ||'2__? 215040 . ||'2__? 1536
Y 256 Y 256
415 =
—5 -
| 27 13 | 2L
13Ligi-1) 135 Lizi-1) Y 256 Y 256
3y 7 -
S ,"_ﬂ .1_1_] | |"2_—? 215040 1536
4 "4 256 1 26 /|y 256
415
Series representations:
,'IES i 2z
1354 , Y355 ampm V 256
7 3
. ||'2__T 215040 N Il? 1536
Y 256 y 256
415 =
2.10938 ZE—D.DMDMI Zk—g Z =
k=1 =1 k=0 )
220k ¢ 1y B
o, C1F (2 ()
0.000501543 |}’ 2af); Lk
k!
k=
229k
o CUF (22 (1) )
2.75573x107 | 3" 235 £
k=i k!

14




preeses 13
1354 , Y355 ampm V 256
e 7 3
o[22 215040 . |'_£ 1536
Y 256 Y 256
415 =

2204k
Pk © paky e CV(-5g) (-
[2-1'3'938 [EKPL T} - 0.0240741 expL§ = }][2 Al 1‘-“5 [ }*] 5
=1 1

=1 k=0

(e 10 15 iiik{-i}k]s
.

0.000501543 Z

k=0 k!
220k 2ok 1y ¥
o MEEF L)) fo HEE
7| 256 k 256 2%
2.75573 % 10 [L = ] ﬂf [Z =
k=0 k=0
[27 . (27
135 £{7) y 256 __13nm,y V256
. Il'z__?? A |"2_—?3 1536
Y 256 Y 255
415 =
7 & 4 [256 x}
5.812B7 % 107" |3.06288x10 Z -87360.exp”|inm
2
k= 1
22 _ ek Y
+Ea)E e ek
3
3 | e k!
B arg[;;ﬁ x L6 ML Lf [256 _xkx_k [__%}k 8
1820. exp® i | — 28— Vx Eﬂ = "

S el

15



Integral representations:

5 e
[ 27 | 27
13507 2 V256 13pm 0 V256
7 3
. ||'2__T 215040 . |"2_—? 1536
Y 256 Y 256
415 =
—4
g0 4 n.nzml?@uu %
t2 cschyr) | L2922 _
) ri2)
]
jﬂ 5 dt -
27
256
5
27 7 27
0.00105794 | — +5.81287 =10 P
256 256
5 e
| 22 13 | 2L
13507 2 V256 13pm 0 V256
7 3
. ||'2__T 215040 . |"2_—? 1536
Y 256 Y 256
415 =
——
0.203125 | 2L
4 : Y 256
3 csch?ny | 222 -
[i(g) [i4)

jm dt -
7
g 27
256
3

27 T

0.00105794 | — +5.81287x107 | —

256 256

—5 —
135g7) V256 aagm V256
—7 —3
[z w0 oy 1536
y 256 Y 255
415 =

4
2.14286 t° 1(3) - 0.0677083 t> 1(7) .| 22
- \ 256
L = dr -
t f e
(1+£ )03 07 Tt

27 oo 2T
0.00105794 .| —— +5.81287x 1077 | —
256 256

16



1/((4)2.5)*[(1575 zeta(9)) / (16*(sqrt(27/256))°9) + ((sqrt(27/256))"7) / (6881280) —
(75 zeta(5)) / (64*(sqrt(27/256))"5) — (5*(sqrt(27/256))*3) / (73728)]

Input:
ll—'? 3
27 27
1 | 157549 256 75 £(5) 256
o + = =
425 ——* HE81280 I 73728
16 [ 6a [ 22
256 256
£(5) is the Riemann zeta function
Result:
76694.7...
76694.7. ..

Alternative representations:

—7 —_—
| 27 | 27
1575 £19) vass ~— 7shs) 00 Y 256
—89 —&
6 22 6881280 [z 73 728
Y 256 Y 256
42.5
——3 PR,
| 27 | 27
__va2se N3 msH51) | 1575480
73728 6881280 [ [
| 27 | 27
\ 256 Y 258
_42.5
—7 ——3
| 27 | 27
1575 £19) Y26 . wagm)y N 28R
—9 —5
2 A881280 o [22 73 728
Yy 256 V 256
425 =
——3 —7
5o |22 | 27
7584111 157555 1(1) Y 256 . Y 255
T i 73728 6881280
B | = 16, =
V 256 YV 256
425

17



7

3

|27 | 27
1575 £19) Y 256 __ 7545 2V 2ss
-9  BE21220 . 72 728
| 27 | 27
1'514' 256 64\; 256
425 =
|£3 |£?
75 Ligi{-1) 1575 Lig{-1) e WEAB " Y 256
, o7 o 73728 6881280
24] y 258 ] s][m\fﬁ ]
Series representations:
[ 27 d | 27 g
1575 £19) y 256 __75ns) Y 256
. I'E—_?'?-' 6281280 |'?5 73 728
164 356 y 256
425 =
L ozaonk i 1y
@ = 3 Yl [‘ﬁ {_E}k
3.07617 ZE—D.DIIQME LZE] Z - 5
k=1 =1 k=0
{ 2zetk 1 1y 2
w [— 1} -=
6.88933x 107" 8 ff (=) 4
k=0 :
f azok ¢ 1y yi6 2200k 1
L 1]' —= @ (= ]_]. 4
1.47628 x 10~° [ 256 [ 2}k / [ 256 [ 2}k
k! / k1
k=0 k=0
|'£? ||£3
1575 £19) Vase — gsgs 0 V256
" II'E—_?'?-‘ f881280 |'?5 72 728
Y 256 \ 256
425 =
ki 2zevk i 1y vt
= P9k “ p5ky )| D [ 256 [ E}k
3.07617 EKPLZ —J—D.GIIQME ExpL — |3 =
= =1 k=0
] 2204k ¢ 1y Y2
o U (Z (Y
= 2564 2k
6.88933x 10 Z P +
k=0
f _229yk ¢ 1y 18 _zzek 1
o [— 1} —= o [— 1} =
k! / e
k=0 k=0

18

o

=



|

|27 4 5 | 22 g
1575 £19) y 256 __ 7545 N 2s6
A 881280 i 73 728
| 27 oz
1'5\;' 256 '54\;' 256
425 =
e g v 1 e [256 x}
454131 %107 |6.77376 = 10 Z——E.Dﬁtlx 107 exp™ i
k° 2
k=1
515 o
i 1 256 k
Vx ZE] 3 —466.667
k=1 k=0
/ a7 ke k(=2
B2 - o)) e[ V(2 -x) ¥ (-3)
12 256 - 256 2 Mk
ex x
P 2 ”‘j_ 2‘ k1
k=0
27 k27 kL1
arg| — -x 6o CLF (S —x) 2 (-2
Explﬁ‘zn [256 } \1’; [256 [ 2}k
2 k1
k=0
27
g = - o= (- 1 x
Expl;'” {256 } \l”; [256 } [ }
2 k!
k=0
forixeRandx <0
Integral representations:
|27 ? 5 | 22 :
1575 £19) y 2356 __ 545 2 ¥V 2ss
9  BEB1280  p— 73 728
| 27 | 27
16\;' 256 64\;' 256
425 =
—4
00189012 | 2L
4 : 2
4csch[t} Ls411e% Y 256
o) ris)
L
dt —
=)
: 27
256

27 ° 27
2.11928x10°% [ ==  +4.54131x107° | —
256 256

19

16

12

T—



7 R

e
[ 2L | 22
1575 £19) Y26 . .. sps) o) 246
o 5
" ."E_—? 5881280 . Il'z__? 73 728
Y 256 Y 256
425 =
—4
3.08824 t* I'(5) - 0.0390625 t* r[m\{ =
in 256
j 0 dt -
. [ 27
(1+¢)T(5)T(9) \( -
—3 —7
& | 27 e boadid
2.11928 x 10 — +454131=107 —
256 256
I TR
[ 27 | A
1575 £19) Y26 . .. waEE); oN 20A
o 5
” ."E_—? 6881280 |"E_—? 73 728
\ 256 \ 256
425 =
—4
, 0585938 ".III 35?5
£ esch? () | 82582 _ 2
{10y &)
]
jﬂ = dt —

27
256
27 ° 27
2.11928x107° | == +4.54131x10° [ =
256 256

cschix) is the hyperbelic cosecant function
Vix) s the gamma function

1/((4)3.5)*[(2480625 zeta(11)) / (2048*(sqrt(27/256))*1 1) + 25((sqrt(27/256))"9) /
(2491416576) — (80325 zeta(7)) / (8192*(sqrt(27/256))7) — (17*(sqrt(27/256))"5) /
(6291456)

Input:
Q 3
. \f' 27 . 1 \I 27
1 | 2480 525:_.[11]- 9 256 80325007 256
435 f B 2491416576 f 7 5291456
2048 \/ 27 8192 V‘ 27
256 256
£(5) is the Riemann zeta function
Result:

2.23365... x 108
2.23365...%10°

20



2.23365 x 1076 + 1/((4)*3.5)*[(1533 zeta(3)) / (16384*(sqrt(27/256))"3)+
(511%(sqrt(27/256))) / (262 144)]+4(-4.5)

Input interpretation:

—

L5 b T
1 1533.:(3) \I 256 1

[&]
2,23365 107 + E = F TITET + E
16384 \(
256
£(5) is the Riemann zeta function
Result:
2.23365... x 10°
2233650

Thence, we can write also:
1/((4)*3.5)*[(2480625 zeta(11)) / (2048*(sqrt(27/256)) 1 1) + 25((sqrt(27/256))*9) /

(2491416576) — (80325 zeta(7)) / (8192%*(sqrt(27/256))7) — (17*(sqrt(27/256))"5) /
(6291456)

Input:
f 9 | 3
27 | 27
1 24813525:.'[11} 25 256 B0 325 J(7) ‘\'IEE&
435 P T 2491416576 7 6291456
2048 \( = 8192\( e
£(5) is the Riemann zeta function
Result:

2.23365... x 108

2.23365...*10°

Alternative representations:

'_p —>5
I '-" -? II 7_"'
2480625 £(11) V 256 go32557 2 _ ¥ 256
an 11 7 2401416576 e 7 £201 456
2048 | == g9z | ==
\ 256 Y 256
435 =
——5 —9
| 27 | 27
17 ":-_ 25, T
__ V256 . ¥ 256 80325 47.1) o 2480625 £(11,1)
6201456 2401416576 o Cag
g19z | == 2048 | ==
Y 256 Y 258
43.5

21



5 II I 5 | 27 3
2480A25 11} Y 256 80 325 £(7) Y 256
——11 T a01416576 ——7 201456
a048 | 2L s1o2 | 2L
\ 258 \ 256

43.5

——& —o
17 | 2L [ 2%
B0325 S (1) 2480625515 1(1) 256 Y 256
+

- +

[, 11 H201 456 2491416576
192 | =L 2048 | 2L
Y 258 Y 256

43.5

— et -]
5. 2L 17| 2L
24806254011 Y 256 B0 325407 Y 256

4 _ _
I.—ll 2491416574 7 f201 456
2048 | 22 gloz | =L
Y 256 Y 256

43.5

—5 —
17 J 2L a5 2T
_80325¢®))-17 248062591 D1yt ¥ 256 Y- 2K

+
?] [ 1—11] 6201456 2491416576
10! 2

| 27
Dag, | =—
y 256

| 27
Ble2 .| ——

B y 256

43.5

Series representations:
| 27 5 [ a7 A

3. | ey
24m0625011) V256  mo3asgm V256
[ 1 2491416576 [ 7 6201456
2048 [ 27 gloz | 2L
Y 256 Y 286

43.5

: 1o B

0.46283 z k—:lLl —0.00809524 ): = Z 236 o

7 k1
k=1 =1 k=0 )
16

@ (-1 {_%: ' {_El}k

I
2.23083 %10 L o oL
k=0

o 0 (2 (AT [ F 2 ()

=12 256 2 256 2
8.28443x 10 z = / %
k=0 k=0

22



2480625 £11) ¥ 258 .. o WDIIGYH .. VLAl
Il?ll 2401416576 Il—?? 5201456
2048 e 8192 \ 256
435 =
= p(11k) = p7ky )| C1F (- ii:k[ Sk i
46283 [ex - 0.00809524 ex
s ool 3 5 s 5 500 | 538

r’\}"__I s 1} { 22: {__}k
2.23083x10™° L 2;! 2

k=0

k [u] i
8.28443x 10712 i{_ k['%: {_El}k /| (-1* { i: {_El}k

i k1 / el k!
5 fﬂg 17 |"E_—?5
2480625411 Y26 = go3zsgmn o Y 256
I'?ll 2401416576 Il—?? 6201 456
2048, 3o 8152 \f S
43.5 =y
® 1 slrg{E —x}
7.83942x 107! |1.20708 x 10" 2‘ — —0.77163x10®% exp*|in| —28
k” 2
k& o1y ¥
o1 Yo B )
i 1 256 2k
Vx ZF] 2, = -269.28
k=1 k=0 E
( |arg(Z -x 16| @ -1F Dl
exp'®|in —[225}? }”\/; Z [256 - [ z}k .
k=0 :
arg[ﬂ—x} T ba { B—xkx"“ [——l}k i
expm e 256 \{; 25 2 i
2 ¥ k! /
arg[E =l 1l = [—lllk{E —xf x* {—l} £
11 256 - 256 2 Mk
BX —_— X
forixeRandx =10

23



Integral representations:

" 5
5 |27 [27
24B0625011) V256 = go3asgy ¥ 256
[g7 [} 2491416576 577 6291456
2048 | - 8192 [ =
Y 256 Y 256
435 =
(27 °
4 00386035, -
4733731 2
t% cschit) -
1) I(7)

j\m dt —
11
: 27
256
S = BT
2.111x107% [ ——  +7.83942x10"" [ ==
256 256

—9 5
s 07 [27
24B0625011) V256 = go3asgy ¥ 256
[g7 [} 2491416576 577 6291456
2048 | - 8192 [ =
Y 256 Y 256
435
| 27 +
. 4 400265 S 0
0680.94 ¢ 2
t7 csch(t) =
r(12) ri8)
"oa
dt -
jn 11
2T
256
5 =
s | 27 11 | 27
2.111x10 — +7.830942x10 e
256 256
——9 ——5
5,/ 2L 17, 22
24m0625¢1Y) V286  moaasgy V256
[g7 1 2491416576 (27 @ 6291456
2048 [ - 8192 [ -
Y 256 Y 256
435

4
9.46283 +1° (7) - 0.0766039 t° r(11) | 22
"0 256
JD = dt -
t [ 27
(-1+¢ |7y I(1]) o

4 T2z 7 e I
2.111x10°% .| ==  +7.83942x10 o
256 256

24



In conclusion, we obtain:

o er ; = 16g(g) gyM 1 12¢(5) g
82 log Z|P" =2N?log gy + VN | ——2 — > YM
m Og m=0 Dg g\l M + \/7 l_’.:f%'h,l 3 + ﬁ g{-'_u + 1_140
1 F35¥:(7) | Gvm 13¢(3) 139‘{1\11
N3 | 8¢L, 215040 3243, 1536 |
L1 [1575C9) | gvm _ 75¢(5) _ Sevm
N3 | 16g), @ 6881280 64¢%, 73728
1 [2480625¢(11) 2Wgin  80325¢(7) 174},
NT| 204841, T 2491416576 819297, 6291456
1533¢(3)  51lgym 9
_ O(N—7).
1638473, 262144] O

(2233650+76694.7+5580.75+562.9958)

Input interpretation:

2233650 + 76694.7 + 5580.75 + 562.9958

Result:
2.3164884458 »« 10°

Decimal form:
2316488 4458

2316488.4458

(2.3164884458 x 10"6)*1/3+7

Input interpretation:
o
v 2.3164884458  10° +7

Result:
139.31529400...

139.315294...

25



(2.3164884458 x 10°6)*1/3-7

Input interpretation:
V 2.3164884458 - 10° —7

Result:
125.31529400...

125.315294...

27%1/2((((2.3164884458 x 10/6)"1/3-4)))-Pi

Input interpretation:
1 T
27 [-Ef 2.3164884458  10° -4]-;r

Result:
1729.1148763...

1729.1148763...

[27%1/2((((2.3164884458 x 10°6)"1/3-4)))-Pi]*1/14+29/10"3

Input interpretation:

|
| 1 /3 20
4 27 [wf 2.3164884458  10° _4]_,T s

107

Result:
1.732229348826...

1.732229348826... =3

[27%1/2((((2.3164884458 x 10°6)"1/3-4)))-Pi]*1/15

Input interpretation:
|

| 13
l‘i' 27 5[«! 2.3164884458 = 10° -4]-;T

Result:
1.643822500629 ..

1.643822509629...
26



[27*1/2((((2.3164884458 x 1076)"1/3-4)))-Pi]*1/15-(21+5)1/10"3

Input interpretation:
I

I 1 3 6 1
15/ 27 —[42.3154334453 10 -4]-;r-[21+5} SR
\ 2 102

Result:
1.617822509629...

1.617822509629...

We have also:

(2233650+76694.7+5580.75+562.9958)"1/2

Input interpretation:
v 2233650 + 76 694.7 + 5580.75 + 562.9958

Result:
1522.0015...

1522.0015...
And:
(2233650+76694.7+5580.75+562.9958)"1/2 +13

Input interpretation:
v 2233650 + 76 694.7 + 5580.75 + 562.9958 + 13

Result:
1535.0015...

1535.0015.... result practically equal to the rest mass of Xi baryon 1535
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We note that from:

 — ' E—

| |
a5 27
1 [2480625001) 256 80325 ((7) 256
435 1 " 2491416576 7 6291456
2048 \( =L 8192\( 27
256 256

2.23365... x 10°

We have also:

(((1/((4)°3.5)*((2480625
zeta(11))/(2048*(sqrt(27/256)) 1 1)+25((sqrt(27/256))°9)/(2491416576) - (80325
zeta(7))/((x+3)*64*(sqrt(27/256))"7) ~(17*(sqrt(27/256))*5)/(6291456)))) =
2233651.7068

Input interpretation:

 — ' —1

| 27 | a7
1 | 2480625 (11 256 80325 ((7) 256
435 11 " 2491416576 7 6291456 |
2048\’22—5’6 (x +3) 54422_55

2.2336517068 x 10°

£(5) is the Riemann zeta function

Result:
12478054400 J(7) 263066746 880000 ;(11)
0.0078125 |- — + — -
21873 (x+3) 5314413
35734780287 V3 .
= 2.2336517068 x 10
6341068 275 337 658 368

28



Plot:

2,2340 x 108 |
2.2338 %108 |
- o 12478054400 07

e e — 0.0078125 |- [E2LEERA00 LT,
22336 =10 : rf__d-— | 2187 3 (x4+3
2 2334 % 105 ORI0ABAETAEB80 000 J11

N 531441V 3
2.2332 %10° |

[ 35734780287 v 3 |
2.2330 % 109 | / 6341068275 337658 368/

1 5 % AIIEGT TOER G

' 50 100 150 — 2.2336317068 = 1C

Alternate form assuming x is real:
128.
=1

x+3

Alternate forms:
2.23385x 10% x + 6.67561 x 108

x+3

= 2.2336517068 x 10°

2.23275 % 10% (1.00049 x + 2.98986)

x+3

= 2.2336517068 x 10°

Alternate form assuming x is positive:
x =125, [t

Expanded form:

g 299501
2.23385= 10" -
x+3

— 2.2336517068 x 10°

Solution:

125

and:

1/((4)*3.5)[((2480625

zeta(11))/(2048(sqrt(3/3/16"2))" 1 1)+25((sqrt(323/1672))19)/(2491416576)-(80325
zeta(7))/(((2x-2)/27)64(sqrt(3°3/16"2)Y"7)-(17(sqrt(3°3/16°2))*5)/(6291456))] =
2233651.7068
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Input interpretation:
1

i 9 - i ]
2480625:1) V¢ 80 325(7) \ 162
—11 7 2491416576 7 6291456
2048 | £ (£ @x-2)x64,/ 25
16 27 16

2.2336517068 x 10°

43.5

£(5) is the Riemann zeta function

Result:
12478054400 ((7) 263066746 880000 (11)
0.0078125 |- + -
81v3 (2x-2) 5314413
35734780287 V3 &
= 2.2336517068 % 10
6341068 275 337 658 368
Plot:

2.2340 % 108 |

2.2338 x 105 |

e — 0.0078125 |' 2478053400 07,
2.2336 x10° | — R SR
79534 x |[]'::" 230G T4E 280000 J11

[ 5314414 3

2.2332 %108 | SOR—
2.2330 %108 | 5341 0BE275 337658 368 |

500 1000 1500 2000 — 2.2336517068 x 107

Alternate forms:
2.23385x10% x - 2.58418 x 10°

x-1

— 2.2336517068 x 10°

2.23275 x 10°(1.00049 x — 1.1574)

= 2.2336517068 x10°
x-1

Alternate form assuming x is positive:
1728.

l-x

+1=

Expanded form:

¢ 700652,
2.23385x10% - ———

= 2.2336517068 x10°
x-2

Alternate form assuming x>0:

g 350326.
2.23385=10" - —
x-1

= 2.2336517068 x 10°
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Solution:

1729

Now, we have that:

Let us begin by discussing the one-instanton case. By explicitly performing the sums and
products in I} (Eq. (3.8)) for many small values of N, we find that [, can be expanded for

small a; as

_A(N+3)  3(N-3) 3I5T(N —2) ., 15(83— N+ANHO(N - 3)
LT /aL(N) + 4/a0(N +2) 2~ 64/aL(N +4) 2 32/7T(N + 4)

C'-i 4o
(4.6)

- N2 1 ; N 1 : s B® 5
f_,,':, == )\ = e B N Lf’? == A? o . (_..T) —_ )&2 S | .
(Gt [S?‘I’Q Sﬂ'?] - () [Gél?r'i G'—lrr'il (Ca LQSN'* 128?141
(4.8)

(27/196)"2 [(474/(64P1"4))-1/(64Pi"4)]

For N=4, A=27/196 from (4.8) we obtain:
27/196[(16/(8Pi"2))-1/(8Pi*2)]
Input:

21 (18

196 \g+* 8a°
Result:

405

1568 7°

Decimal approximation:
0.026170331234149743261971417474451335303740627386645313955...

0.026170331234149743261971

Property:
405

1568 »°

is a transcendental number
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Alternative representations:

RGN R R,

196 \872 842/ 196(B(1807)
LSV e SO

196 \82 82 196 (48 (2)
RIS O PSS,
196 \8x% 842/ 196(8(-ilog(-1)7)

Series representations:

1 [ 16 1 JE? 405
g e — -

1 [ 16 1 97 405

196 '8 x2 8 A° B oo (-1 1105712k 5142k 4 . 3301 +2k)
S >_4J.:=n 142 k

1 16 1 405
L
196 \g5* 8n?

= e i 2
1568 [L?:n % : Ereria iy ”

Integral representations:

1 [15 1 J , 405
196 \g 2 8.2/ 6272 ([ L at]f
1 [15 1 ]2? 405
1ol 8 25088 ([ 1-¢ at]
1 (16 1 405
(= -7 -
196 \8.* 8a° T
6272 | [ —— dt
Y 142
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(27/196)"2 [(4"4/(64Pi™4))-1/(64Pi1"4)]
Input:

27 & |
[195 [54,# i 54;#‘}

Result:
185895

2458 624 »*

Decimal approximation:
0.000776204401825795440859422443383384221212791880979802055...

0.0007762044018257

Property:
185895

T 15 a transcendental number
2458624 &

Alternative representations:

( 27 44 1 [ 27 ]2 ( 1 4% ]
— - =li== - +
196 [p4 % B4x? 196 64(180=% 64180
( 27 4% 1 [ 2F ]2 ( 1 44

— - =l=== - +

196 64 n* B4 196 64 cos 1i-1y* 64 cos Li-1*
( 27 44 1 [ 27 ]2 ( 1 44

—_— - — B —= +

196/ |64x* 645 196 64 (—ilogi-1)* 64 (i log(-1)*

Series representations:

( 27 [ 4% 1 ] 185895
g 4 |= o 4
196/ 164n% 641%) gag 49??44[ o -1'+12-";]
( 27 [ 44 1 ] 185 895
196) |64t 6art) e (-1 110571-2k 5142k _4 . 530l +2k) )4
% 7 29 49??44[2“;3 sz ]
(2? [ 4% 1 ] 185 895
1964 A ot - 644 ] — PR ! 7, 14y
4 i 2458624[)-4.’::0 [_ 4’ [1+2k N 1+4 k N 3+4k}]
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Integral representations:

[ 27 4% 1 185895
196/ (64x* 64x*) 39337984 ([ -L; at]’
[EEE [ 44 1 ] 185 895
P 4 |= ¢
1967 645" 64x 629407744 [N 1-¢ at]
[2? [ 44 1 ] 185 895
196) |6ar® 6ant| .
39337984 [ —— 4t
v 112

(27/196)"2 [(16/(128P1"4))-5/(128Pi"4)]
Input:
27 16 5
(196 (123nﬂ ) 128n4J
Result:

80109
4917248 »*

Decimal approximation:
0.000016741663568791666371477738974935738104589628805446710...

0.000016741663568791

Property:
8019

A — 15 a transcendental number
4017248 »

Alternative representations:

) 11(2Zf

[2?[15 5}
196/ V128 .* 128.%/ 128(180%*

11[%2

[2?[16 5}
196) L1284% 128x*) 128 (-ilogi-1p*
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11[12??62

[2? ( 16 5 ]
196/ \128.% 128x%/ 128 cos (-1)*

Series representations:
[2? [ 16 5 ] 8019

- e 1= . &
196/ \128x* 128« 1258815488 [Z‘:L,:, %]
[ s [ is 5 J 8019
196/ \128 % 1284/ e 1K 11057172k (5142K 4 530142k ¥
4917248 Lk:ﬂ - 142k
[ - [ 16 5 J 8019
196/ \128.* 128+°

= 3 K ¢
491?248[2‘;’:} sl gt gt 3+:k}]

Integral representations:
[2? [ 16 5 J 8019

106) 12844 128

- 78675968(f" 5 at)’

(2? [ 16 5 8019
196) \128.* 128x%/) _
" T 78675 958[]01 1 '“]4
y 142
[2? [ 16 5 ] 8019
a4 4| 4

196/ 11285 1287 1258815438[]5%!142 d’t]

Thence:

0.026170331234149743261971417474451335303740627386645313955...
0.000776204401825795440859422443383384221212791880979802055...
0.000016741663568791666371477738074935738104589628805446710...

(C,)=10.026170331234149; (CZ) = 0.00077620440182;

(C4) =0.000016741663568
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A(N+3)  30(N-3) 3150(N —3) . 15(3— N +4N?(N —§)
h=—=m t N 2 R T = =y +
val(N)  Ay/mD(N +2) 64,/7T(N + 1) 32,/70(N + 1)
(1.6)
We obtain:

((2 gamma (4+1/2))) / ((sqrt(Pi) gamma (4))) + 0.02617033123((3 gamma (4-1/2))) /
((4sqrtPi (gamma (6)))) — 0.000776204((315 gamma (4-3/2))) / ((64sqrtPi (gamma
(8)))) +0.000016741663568((15(3-4+4*16) gamma (4-3/2))) / ((32sqrtP1 * (gamma

(8))

(2 gamma (9/2))/(sqrt(Pi) gamma (4)) + 0.0261703(3 gamma (7/2))/(4sqrtPi (gamma
(6)))

Input interpretation:

21(2) 3r(Z)
27 4 0.0261703x ——2—
Vo Tid) 4+ (6
Iixiis the gamma function
Result:

2.187806683203125
2.187806683203125

2.187806683203125 - 0.000776204(315 gamma (5/2))/(64sqrtPi (gamma (8))) +
0.000016741663(15(3-4+4*16) gamma (5/2))/(32sqrtPi * (gamma (8)))

Input interpretation:
3151(2)
2.187806683203125 + 2~ (-0.000776204) +
B4y T8
15(3-4+4 1r:nr[-’1}
0.000016741663 — 2
32vx [(®)

Iix)is the gamma function

Result:
2.18780618826609716796875

2.1878061882660716796875
36



Alternative representations:

2.1878066832031250000 —
D.DDD??5204{315 r[g }} n.000015?41?{15 (3-4+4.16) r[; }}
+

64 v 1(8) 32vr [(8)
0.0158209 1 (.244504 §!

2.1878066832031250000 + =
32 Mo 64 Tivm

2.1878066832031250000 -

D.DDD??5204{315 r[g}} G.DDDDIE?41?{15 (3-4+4 15}r[§}}
+

64 v I8) 327 8

0.01582091(2,0) 0.2445041(2, 0)
2.1878066832031250000 + 3l 2
3218, 0V 6418, 0yvr

2.1878066832031250000 -

D.DDD??5204{315 r[z}} G.DDDDIE?41?{15 (3-4+4 15}r[§}}
+

64 v T(8) 32+ (8
0.0158209(1)3  0.244504 (1)
2

2.1878066832031250000 + =
32(1), vV 64 (1), Vi

3
2

Series representations:

0.000776204 {315 r[E}}
2.1878066832031250000 — 270,
64 vr Ti8)

0.0000167417 (153 -4 +4 - 16)1(2))

= 2.1878066832031250000 -

32+ I8
0.00332598 r{-’l}
2
'i—l]kliJT—I]kI_kl:.—.]E ]k

k!

forixeRandx <0

exp[z fr|_a—5—L ;’;’x’ “F[E}G Zf:n

D.DDD??&EM{B 15 r[E }}
2.1878066832031250000 — 2,
64 vr I(8)

0.0000167417 (15 (3 -4 +4 - 16)1(2))

= 2.1878066832031250000 -

32 r 1(8)

=12 [augim=sn W2m)] —1/2-1/2 ez Wi
0.00332598 r[;}[zLD] N@M] -1/2-112 srgin-zo )2 )]

-:—l]kﬂ—l—ll -:n—z,:,;lkza"':
r[s} kadil : Ikk!
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2.1878066832031250000 —
0.000776204 [315 r[z }} 0.0000167417 [15 (3-4+4.16) r[;}}
+

64 vx I(8) 32+ x I(8)
= {‘ —z.;.} r'*zg)
2.18781 |-0.00152023 ) -2 = x
k=0 )

Vier 3 Y o /
key =0 kg =0 k!
b = (8- z} r [z} i
e H e e Lt

Integral representations:

2.1878066832031250000 —
D.DDD??5204{315 r[g }} G.DDDDIE?41?{15 (3-4+4.16) r[; }}
+

64 v T'(8) 32vn r[E}
—-: 1+x;l+x
0.00332598 exp -'2— dx
(=l4xilogix)

2.1878066832031250000 -
Vi

2.1878066832031250000 —
0.000776204 {3 15 FE }} D.DDDD15?41?{15 (3-4+4 . 16) r[§ }}
+

64 v'r T(8) 3247 (8

2 3B g g|: K2 ]+]D gl:_'vrE= )

i
0.00332598 EXP +J31 {-1+4x) logix)

2.1878066832031250000 -

v

2.1878066832031250000 —
G.DDD??5294{315 r[g }} G.DDDD15?41?{15 (3-4+4.16) r[; }}
+

64 v I'(8) 32 vr (8)
-1 3/2(1 1 71
0.00332598 ( f1log™?( > )dt - 657.794 V' [llog’(-)dt)

V’;Qlag?[ﬂdt
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From which:

1073 +exp”3(((2.1878066832 - 0.000776204(315 gamma (5/2))/(64sqrtPi (gamma
(8))) + 0.000016741663(15(3-4+4*16) gamma (5/2))/(32sqrtPi * (gamma
(8))))))+18+e-2/5

Input interpretation:

3151(2)
10° + exp®|2.1878066832 + ———=2— . (~0.000776204) +
64T T(8)
15(3-4+4x16)1(2) 5
0.000016741663 — 2118 +e— =
32 v I(8) 3

Iix)is the gamma function

Result:
1729.0085436...

1729.0085436...

Alternative representations:

0.000776204 {315 r[gn

107 + exp”|2.18780668320000 —

64 Vi T(8)
0.0000167417 [15 (3-4+4.16) r[; })

+18 4+ -

i ka

32+ I8

0.0158209 (13
2

2
18 +e— — + 10% + exp”|2.18780668320000 + " —
3 32 (L), Vr 64 (1), Vr

0.244504 (1)3
2

0.000776204 (315 ()
+

10° + exp?®|2.18780668320000 - —
B4 v T(8)

0.0000167417 (15 (3 -4 +4 1mr[§}}]
+18 +¢ -

ka2

18 -
= +e——- +
32vr I8 3
D_DISSEDQf—]ngG-:S.-'EH]ngG-:T.-‘.’Z]
10% + exp3[2.18?3055332DDDD + "
32 f—]ng-:248832EIDJ+1ng-:125411 328000 Vo
0.244504 P—]DgG':E."ZH]DgG':?."EJ ]

64{“—]:-3':24883EDD]+1Dg':125411 328000} Vo
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D.DDD??52D4{315 r[; }}

107 + exp’|2.18780668320000 — i
64 vr I'(8)
0.0000167417 [15 (3-4+4. 16) r{E }) 9
2
+18+e-- =
32+x 1(8) 5
0.0199287

2
18 +e — — + 10% + exp®|2.18780668320000 + - =
2 ﬁTng-"‘]{mﬁls 162 426000 V' |

(223/24 43/2) 24883 200

0.307989

{%'T 734 |(8 026324902000 V7 |

(2%3/2% 43/2 | 24883200

Series representations:
0.000776204 (315 12
=L

64 +r I(8)
0.0000167417 (153 -4 +4 - 16)1())

10% + exp?®|2.18780668320000 —

+184+¢# -

il ks

32+ I8

1
c 5088 +5¢ + 5 exp”|2.18780668320000 -

{%—z,j '[k l"“"ﬁ":zcﬁl

0.00332598 " .

-1 r xlkx""‘l:

explin| 2222 ) Vi | 32 2k |y ok

for (o R and (zp £ OF Z 0y and x U
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G.DDD??62D4{315 r[ }}
i

5
2
64\ T(8)
0.0000167417 (153 -4 +4 - 16)1())

10% + exp®|2.18780668320000 —

Ll ks

+1B+e -
32vr 1(8)

1 3 1 12 |argim—=n W2 o))
= 5088 +5¢+5exp |2.18780668320000 - |0.00332598 (—]
Zn

(& - 20 MMz

@
-1)2-1)2 |argin-zg W2 m)| v A2 /
%o Z ke /
k=0 ’
k 1 k -k
w [=1Y [_E}k (m—Zn) Zp o [E—Zn}k r':k:'[zn}
o 2
k=0 k=0

2 nr
£ | Jt |

G.DDD??52D4{315 r[g}}
i

10° + exp?|2.18780668320000 -
64 v [(8)

0.0000167417 (153 -4 +4 - 16)1(2))

(el

+18 +& -
32+ &)

1 5 1 v1/2 |[argim—-zg W2 m)]
E 5088 +5¢+5exp |2.18780668320000 - |0.00332598 (—J

En

[5 - Zn }k ) (zg)

Lin)
Y2{=1-|argim=zn {2 mi]) v \2 f
e 3 k! /
k=0
3 1 k &
[[m (~1) ['E}k (m — 20) 25 ]i 8 — o) rr,k][zlj}]
e k1 v k1
for (= Forzg=0
Integral representations:
0.000776204 (315 1(2))
10% + exp?|2.18780668320000 - 2% 4
64 vr I(8)
8
0.0000167417 (15 (3 -4+ 4 15}r{5” 2

+18 +¢& -

32+ [(8)

1 0.00332598 ['log®?(:|at
5 |5088+5¢e+5 exp’ |2.18780668320000 - ‘

\'r;j;llcg?[rl}dt
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0.000776204 [315 r[g}}

64 vx 1(8)
0.0000167417(15(3 -4 +4 - 16)1(> ”]

ity Expg[E.IE?EDEEESEDDDD -

32 r I(8)

1 ; 0.00332598 [*t** A~ at
5 |5088 +5 ¢ +5 exp’| 2.18780668320000 -

Vi J;”t?:ﬂ‘f dt

0.000776204 [315 r[g}}

107 + exp”| 2.18780668320000 — —
64\ I'(8)

0.0000167417 (15(3-4+4 16)1(2)) 2 5088
2 e 1B res= = +e+
32V I'(8) s 3
(L 1axex™2 o) - 14x) lo g die
; 0.00332598 A0 (2 1 pUtalesln
exp’|2.18780668320000 -
vV

We have that:
Instantons at higher order in 1/N

L 3/2 < 5/2 S 7/2
[0 _ 1f\ﬁ L 325(%)*" | 2155 ()" | 1543605 (§)"

9 a
=B SN + +O(N73),
2 \/; 84/21 10244/2m 8192\/27 4194304427 ( )
o 15VF 25.5\/AI- | 19695 e | 217365 (4)* | 218377215 (7)™ © B
BT 6442752 10244/275/2 0 131072v275/2  1048576+/275/2  536870912+/275/2 N
(D4)
From:

- ' 1TVE a5 (3)¥ | 2155 (2)%7 1543605 (1) ;
19 = —5\/§m—|— \'/“" L 325() 255 (y) | 1543605 (y) +O(N™7
T 8v2r  1024v2r | 8192v2r  4104304v2r

ForN=4

5sqrt(2/Pi)*2+(17sqrt(1/4))/(8*sqrt(2Pi))+(325(1/4)*1.5)/(1024sqrt(2Pi))+(2155(1/4)
~2.5)/(8192sqrt(2Pi))+(1543605(1/4)*3.5)/(4194304sqrt(2Pi))+4°(-4.5)
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Input:

17‘\/? 325[§}1'5 2155[‘—1‘}2'5 15435D5[i}3'5 1

2

-5,/ - =2+ + - - + —
n 8v2r 1024+2x B8192+2x 4194304v2x 4%°

Result:

_7.5327625...

-7.5327625....

Series representations:

1 ; . ;
. 22+1?\/: 325[:1}15 2155[;1}” 1543505[‘—1‘}” g

+ + + +
n 8v2x 1024271 B192v2x 4194304v2x 4%°
k
o U (=5) (5 %) =

—|[10 [-0.00507687 - 0.2125 4 =z Z e -

k=0

-1F(-1) @r-zp) 5*
D.ﬂﬂﬂlgsalaﬂi [z}kk1n o wilam
k=0 i
o L, () (- @t
2 2

ky=0kg=D

kythky!

w (-1F(-2) @r-z00 55
‘j;i [z}k T—Znl Zg for (not (zg eR and -

k=0 &l
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¥ 1?\/: 325(2)" 2155{ i 1543505[ }” 1
-5 2+ R
T

s 1D24v’ 27 8192\."'2;r 4194304»:’ 4“-5

)

2
Gi[ vy } i) - 0.000195313

k=0

—[[ID [—D.DDSD?&E? -0.2125 Exp[l T

o [—1}"c [E;T—Jr:]lch x* [— :

Exp[!ﬂarg[E;r—x}J]ﬁ Z E}k ;

2 i k!
arg{f —1‘} ]Exp(!ﬂarg[Efr—x}J] ﬁz

2 2m

(-1 (2 x}l[z” x)2 *1*2{_51}k1 [_51}“2 Ha’

EXp [1 m

[ [
E“Ej by vk /

ofr 22 5 2 Hhﬂ

2 7 k1

R and x
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(1
e 325[1}15 2155[1}25 1543605 (1) 4

[2
_S\I e & e L
By 2 1D24\’2n 8192 V2 4194304v21 4%
1 vl |largi2m-—zgi2m]  _q_qy arerd ez W3
_[[m[_] znl 1/2 |argi2 m—zg W2 m))
e

1/2 algll-—z,:,ll -:2 il 1412 |eug —z,:,'| {2m)
[—D.DDSD?&E? zg - 0. 2125( J | | Zy I I: |
g

ki 1 1 k&
« (-1) [-E}k[; -Zn} 2 —0000195313( ]lZ[aLg-:2:r—z|:|].-'-:2n]J
k=i

k P
S2 larg2nzg)i2 )] e 1) [ } @2r-20) 5

0
K!
k=0

[ 1 ]1,-'2 |a| g|: J% —2n III."I-:Z :r:ll+ 1/2 |arg(2 m—zg W2 m
2q

+

3/2+1/2 |zu | i -z III-"I-:E :r]|+1.-'2 |arg(2 m-zg W2 7))

Zn
B ol [_é}kl[ }kq [ﬂ—z.;.}l[zn 2)*2 _kl_kE“ /
/

\A.'l \A.I

[ki 1f ['51} !” %)’ % ]

=0

From which:

((([-(((-
5sqrt(2/Pi)*2-+(17sqrt(1/4))/(8*sqrt(2Pi))+(325(1/4)*1.5)/(1024sqrt(2Pi))+(2155(1/4)
~2.5)/(8192sqrt(2Pi))+(1543605(1/4)*3.5)/(4194304sqrt(2Pi))+4°(-4.5))))]"1/4)))

Input:
17 115 1425 1135
] _5\1 1“' 3 325[4} ) 2155 ;) ) 15436057 1
\1 1(:24 VvZr 8192271  4194304v2rx T4
Result:
1.65667977...

1.65667977.... result very near to the 14th root of the following Ramanujan’s class

invariant Q = (Gss/G1o1/5)° = 1164,2696 i.c. 1,65578...
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and:

((([-((C-
5sqrt(2/P1)*2+(17sqrt(1/4))/(8*sqrt(2P1))+(325(1/4)*1.5)/(1024sqrt(2P1))+(2155(1/4)
72.5)/(8192sqrt(2P1))+(1543605(1/4)"3.5)/(4194304sqrt(2P1))+4(-4.5))))]"1/4)))" 14
+ 21+2zeta (2)

Input:

14

—
7 ”Jﬁ 325(2)"°  2155(1)° 1s43605(1)°
——5\1— 2+ —— + 4_+ L+ ‘?_+? +

T‘i ™ 8V2r 1024V2x 8192vV2x 4194304vV2x 4%

91+ 2 52

£(5) is the Riemann zeta function

Result:
1197.4032. ..

1197.4032... result practically equal to the rest mass of Sigma baryon 1197.449

Alternative representations:

14

—

_ 17 1 1115 112.5 113.5
--5\,{IE . Vs ) 325[;} +2155[;} +1543505[;} +L .
:{ w 8v2r 1024+2x B192vV2x 4194304v2x 4%°
21 + 24.[2} = 21 +
I — 14
1415 142.5 1335 17 (1 T
J 1 325(7)7 2155(;)7 1543605() \J' 3 M3

-—— - — - — - — - — +l|:|‘f— -
N 4% 1024vTR 8102271 419430427 B\2nx m
21_..[2, 1
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14

- 2+ + - - -
m 8vZr 1024v2rx 8192v2r 4194304v2x 4*°

[1 . . :
__5\/7 73 sas(})” 2155(1f7 1s43605(1)°
4

21 4+ 252 = 2T £ 28N+

14

4% 102427 8192v271  4194304v2x  8v2n1

o1 325{‘—11}1'5 2155&}” 1543505[:1}3'5 B 10\/?
+ —
m

14

- 2+ + + + + —
m 8v2Zx 1024+2x 81924271 419430421 4%°

1
i _5\/ 2 17 \ 2 325 [i}lj 2155 [i}zj 1543605 [‘—1‘}3'5 1
4

2 Liz(-1)
—

2

21+ 21.[2} — 21 -

14
1 3s(3)° 2155(i)° 1s43605(3)" 17"\/,% m\/j

4% 102427 8192v2x 4194304+2x 8v2nx

Series representations:

14

- 2+ + + + +
m 8vZx 1024+ 2x 8192+2x 4104304+2x 4%

1
__5\/? 17"\/; 325(2)  2155(1f° 1s43605(1)" i
4

LB |
21+2;[2+=21+22k—2+

k=1
2 Lo k ki 1%
argy- —x i (1Y) N = =
~0.00195313 + 10 Exp[z‘n E }]ﬁi ; }‘ (-32k )
= k!
0.0507687

.;-1;:"‘ {2 :r—x:lk x‘kll—é:lk
k! .
o (= ok -2), e

k!

-:—l;lk 2 :r—x;lk I_k{_%]k

Bt | e s o

explin|SE 1= ) Vo Yl

l—_u'
17 exp[ur {&;—]J]Eﬁu

Or (X R and X
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14

1 j : :
I 32+l?\/: 325[:1}15 2155[‘—1‘}‘?‘j 1543505[‘—1‘}”

+ + + g
m 8v2Zx 1024+v2x 8192+2x 4194304421 4%°

— [pk}
2142 [2}_21+2expz +

=1j=1

arg{i —x}

-0.0507687 - 2.125 Exp[z T

]ﬁi[l}{ } sk

k=0

argizm-x
exp[z m {—g 5 T }“ \I' x [-0.00195313 +
m

= L -2
10 Exp[ur El—l’g[; x} ]\Gi { } { z}k
I
k=0
o D @r-x0x(-2) ) f arg(2x - x)
k! EXIJ[!}T{ 2 J]
k=0
72

(-1F 2r-xfx* (-2
\({;i i {z}k for (x e R and x < 0)

k=0 o

14

B 7y 325[ = 2155[ }” 1543605 (1) 4
—-|-5 2+ —
T

e 1524‘«"'}1' algzxfn 4194304x.f 2 44-5

o 1
21+202y=21+2 exp[—zlug[l . —2]].,.

k=1 (Pi)

~0.00195313 + 10 Exp[m arg(; -] ]\/; i G (2 _z}f x*(-1) _
k=0 !
0.0507687 ]
exfer| 222220 v 3y e
1?Exp[”rl_;}r_]”2k=nﬂ e _x:x—k{__1
EEXP{:;T[E” ‘EHJ}ZH‘ 1I'kli21r—x;|"!‘x EN for - -
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Integral representations:

14
7 Ui 3 (2)° 2155(1f° 1s4z605(1)°
—-|l-5 S

- 2+ + - - -
f‘ll w 8v2r 1024+2x 8192vV2x 4194304v2x 4*°
2 oo t
21+2+'[2}=21+—J dt +
ey Jo -1+6
7)2
~0.0507687 - 2.125 Ei +[-G.D0195313+1D Ilf]‘u"z}r
Vvanr
14
- 17 [ 1 1115 112.5 113.5
<2, s 325(7) 2155(1)7  1543605(;] 1
o - £+ + + + 2
4} ™ 8vV2r 1024v2x 8192v2rx 4194304v2x 4*°
i)
21 +252y=21 + J t cschitydt +
’ 3ari2y Jo
7/2
_0.0507687 —2.125 fi +[—G.00195313+10 2 ]‘4"2}1’
T
Vvanr
14
. 17 [ 1 1415 142.5 142.5
2 V& 325(3) 2155(5 )7 1543605(;] 1
—-|=-5,/- 2+ + - - hiae -
;.;i ™ 8v2Zr 1024v2rx 8192+2r 4194304v2x 4%
1 prilog(l-t
21+2+'[2}:21+—J Ldt+
1 i) tZ
o 72
—|::|.|:35r;:|?:as?-2.125\(‘—11 +[—G.00195313+10 ff]fzn

V2
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@ 15V N 255/ % 19695 (&) 3 217365 (4)** 218377215 (&

_ 1M

et _Giﬁrﬁ"z 1024V/27%/2 13107242752 10485762752 536870912+/27%
(D

WKI

O(N%)

We obtain:

(15sqrt(4))/(64*sqrt(2)Pi*2.5)+(255(1/4)10.5)/(1024sqrt(2)Pi*2.5)+(19695(1/4)*1.5)/
(131072sqrt(2)Pi’2.5)+(217365(1/4)*2.5)/(1048576sqrt(2)Pi*2.5)+(218377215(1/4)*
3.5)/(536870912sqrt(2)Pi*2.5)+4"-4.5

Input:

—
15+ 4 83 \/ i 10695 [i}l's

= — + — + — +
6442 7% 102442 2% 13107242 227
217365 ()" 218377215(3)°

)

+ : pl—
1048576 V2 25 536870012+2 125 4%

Result:
-0.0108119...

-0.0108119...

Series representations:

—

255, f-2 1415
15+ 4 \/ 4 19695 [;}

= = + + —= +
6442 727 102442 27 13107242 2°
2173651 218377215(1)°

)

+ = o =
1048576vV2 % 536870912+ 2 27 4%°
oo 1P [_El}k (2 —z0)° 25"
0.00195313|78.3105 + 1~ 4/ =g L -

k!

k!

o {=1)° (= [4 e
12&@2‘ 5 L z0)" % ]]f;

k &

[25\/—2[ 15 [— J, (2 - o) zl:.]:_ e fat

k!
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255 f-1 1415
15v4 \/: 19695

- + + +
642 »*°  1024VZ £*7 131072V2 »*°
217365 (1) 218377215(3)°

+ R —
1048576vV2 % 5368700122 25 4%

% hlﬁtz—xﬁx*{—

k

arg(d — xj
[D.DD195313 [?8.3105 R Exp[”r{g—“\{q 5

2 k1
k=0
k ko=kf 1
190 ex ( larg[ﬁl—x}”\qi oot [_E}k /
3 o e — {
F 2 22 k! /

_ arg(2 - x) V’_N [_l}k[z_x}kx_k[_il}k -
m Exp(”r{T“ xz T for [

k=0

1
15+ 4 e \/; 19 695[‘%}1'5

= + + +
642 2% 10242 »*° 1310722 %3
217365 (1) 218377215(1)°
4 a 4 P
104857642 *° 5368700122 25 4%

by

R and x

1 V2 langiZ-spii2al] 4 —z il
[0.15295[—] et Ll [4 zo +0.0127697 13

[—l}k [—%}k [E—Zn}kz

_k
]

( 1 ]“2 largl2-zg W20 14719 |aigiz-gg Wiz m] o
oty Z

ey ke

k=0
1 U2 augid-2g 2] 1,90 TR
1.53236 (—J z,:,+' [argi4 -z W2 7))
|
ki_1 [ S ol 1 ok k
= =1 [_2}k[4 %) Zg 25 =h [ 2};; (2 -z0)" 29

k! k!

]f;

k=0 k=0

From:

1
15v 4 255 \/; 19595[‘%}1'5

- + + +
6442 727 10242 227 13107242 »2°
217365 ()7 218377215(1)°

4 " 4 g

1048576 V2 2% 5368700122 29 4%

-0.01081191785133625369606762818564469067946514886236176080...

-0.01081191785...
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we obtain:
exp(-0.010811917851336253696967628185644699679465148862361)

Input interpretation:
exp(-0.010811917851336253696967628185644699679465148862361)

Result:
0.9892463208528071319013789774560794026188232845462243 ..

0.98924632085.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e eV
=1- =~ 0.9991104684
\/g e—27r\/§
1+5 54/g3 _1 €
Q \/5_ 1+7e_4m/g
1+
1+..
and to the Omega mesons («/@a | 5+3 | myy =255 -390 | 0.988 — 118 ) Regoe

slope value (0.988) connected to the dilaton scalar field 0.989117352243 = ¢

A7 above the two low-lying pseudo-scalars. (bound states of gluons, or ’glueballs’).

A | 0943{3{1 [2.5] | 0.988(38) | 0.152(53)
As | 1.03(10) [2.5] | 0.999(32) | 0.035(21)

(Glueball Regge trajectories - Harvey Byron Meyer, Lincoln College -Thesis
submitted for the degree of Doctor of Philosophy at the University of Oxford Trinity
Term, 2004)

and:
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(((-[In(-(-0.01081191785))]"5-144-21-8+1/2)))
Input interpretation:

1
~log®(-(-0.01081191785)) - 144 - 21 - 8 + =

logixy is the natural logarithm

Result:
1729.031115...

1729.031115...

Alternative representations:

5 1 345 .
~log®(~(~1)0.0108119) - 144 - 21 -8 + ~ = - == ~log;(0.0108119)

. 1 345 2
-log”(-(-1)0.0108119)- 144 -21 -8 + s= g ilogia) log,(0.0108119y)

: 1 345 5
~log®(~(-1)0.0108119) - 144 - 21 -8 + ~ =~ —~ ~(-Li1(0.989188))

Series representations:

1 345 (& (-1 (-0.989188) |’
~log®(~(-1)0.0108119) - 144 -21 -8B+ = = - —
og (—(—1) 9 +2 2 +[ké %
: 1 345
~log®(-(-1)0.0108119) - 144 - 21 -8 + - = - =~ -
arg(0.0108110 - x) @ (C1 (0.0108119 — xff x* T
EI}T{ J+1Ug[l‘}—2‘ for
2T e k

1
~log®(-(-1)0.0108119) - 144 - 21 -8 + 5=

345 arg(0.0108119 —zq) 1
- — —|log(zp) + { J [lng[— ] + logizg }] -
2 2 ity

@ (-~1)F (0.0108119 - zo) zg" ]5

2 p

k=1
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Integral representation:

5 1 345 "0.0108119 1 5
~log®(~(1)0.0108119) - 144 -21 - 8.+ ='T'U ;dt}
J1

(((-[In(-(-0.01081191785))]"5-144-21-8+1/2)))"1/15

Input interpretation:

| 1
l,i( ~log”(~(~0.01081191785)) - 144 - 21 - 8 + -

logix is the natural logarithm

Result:
1.6438172009...

1.64381720009...

(((-[In(-(-0.01081191785))]"5-144-21-8+1/2))) 1 /15-(21+5)1/10"3

Input interpretation:

' 1 1
1,'-:(-1og5[—[—D.D1081191?85p-144-21-3+5 ~(21+5) 7

log(x) is the natural logarithm

Result:
1.6178172009...

1.61781720009...

Alternative representations:

15|' oS E 21+5 3
\/_ 0g (-(-1)0.0108119) - 144 -21 -8 + = - =
2 108
26 .| 345 :
__+1"3'/_——10g:.[D.DlDEllQ}
10? 2
f 1 2145
1§ ~log®(-(-1)0.0108119) - 144 - 21 -8+ _ - P
. 2 10
26 [ 345 c
e ‘j_ o (logia) log,(0.0108119))
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8 1 2145
15/ _log”(—(-1)0.0108119) - 144 -21 -8 + - - s
2 10°
26 | 345
—— +15/ - — _(~Li1(0.989188))
i 155 ! )
Series representations:
. & 1 21+5
~log’(-(-1)0.0108119) - 144 -21 -8 + — - =
2 10°
13 ‘ 345 (& (-1F (-0.989188) )’
——— 415 - — + >_‘
500\ 2 k
=1
: I 15
15 _log”(-(-1)0.0108119) - 144 -21 -8B + - - g
2 10°
13 345 arg(0.0108119 - x)
—_+—_—EI}T{ +log(x) -
500 2 2
= (—1 (0.0108119 — x)f x* T
2‘ p } ~(1/15) fora
k=1
8 1 2145
15 _log”(—(—1)0.0108116)— 14421 -8+ - — =
2 10°
13 345 - rrg[ﬂ.ﬂlﬂﬁllg —zu}Hl [IJ o }]
-— +|-— —|logiz og| — |+ logizg) |-
500 | 2 SHE T T
@ (1% (0.0108119 — 200 z5* |
3 p 2 rags
k=1
Integral representation:
: Yk [
15 _log”(-(-1)0.0108119) - 144 -21 -8B + - - s
2 10°

f

13 ( 345 0.0108119 1 3

“500 15 i U t dt}
500 "q 2 1 t
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and:

(((-[In(-(-0.0108 1 191785))]5-144-21-8+1/2)))* 1/14+29/10"3

Input interpretation:

;
1;:{ ~log’(~(~0.01081191785)) -

Result:

1,7322234553...

1.7322234553.... ~\3

1
144 -21-8+ - + —
2 18

Alternative representations:

' 1
1::{ ~log”(~(~1)0.0108119) - 144 - 21 -8 + X

29 "
10°

345

14/ _ " _15¢%(0.0108119)
- \|| 5 Ee

[ ; 1
1::/-1og (-(-1)0.0108119) - 144 -21 -8 + = +

29 "

345

E i 1;:|,' e (log(a) log,(0.0108119))°

| I
1::{ ~log”(~(~1)0.0108119) - 144 - 21 -8 + X

29 "
10°

Series representations:

345

+ 1;:;' e (~Li1(0.989188))°

| 5 l
1,‘:‘-10g (-(-1)0.0108119) - 144 -21 -8 + _ +

29

345

14 —— +

gl
1000 15

2

>

@ (~1) (-0.989188) |

k

29
10°

29
10°

29
10°

29
10°

56
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logixy is the natural logarithm



| 1
1:(-1ag5[—[—1m.a1u:38119}- 144-21-8+ > + — =
arg(0.0108119 - x)

29
10°

29 345 :
-— - E!}T{
1l:ll:ll:l 2 2m

= (1) 0.0108119 —xf x* |

+log(x) -

k

”[V’

]" (1/14) for x

1 29

[
l,i(—lugs[—[—l}ﬂ.ﬂlﬂﬁlw}— 144-21-8+ > +— =

10°

== lug[z.;.}ﬂ

29 345
IDDG 2

arg(0.0108119 — zq) 1
J [lag[—] + lng[z.;.}] =
2p

2

k=1

Integral representation:

5
(—1)* (0.0108119 — z¢)* =3
oL o ]]"‘[1;14}

f

( 345
1000 g

Now, we have:

1 1672

("rPy 'll'} ‘ _]II,'."/_-‘\\,_' =

-l LE d_oq A -'I“'I-Q%'[\_.Iklz

29

1
,J—lng[ (-1)0.0108119)~ 144 -21 -8+ > + — =

0.0108112 1 3
-,
1 t

10°

Smr? - 8kn?x
e | e de | exp | ——————=
Gvul S L gym(x?—1)= |

» [ C1dyn®
M

(72 —1)2

that is equal to

[ & ,T: P
_ 1_Jﬂz— 1'3"3D : (3.57)
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1 16 g2 | gty _ 3eam® | o B0
(L) = _ — exp [k ] s — e | AR )
PHNE S by Ngek? L Rl [R5 RFER] T Sm

o1 1 P 872 87
- (—4+—J — exp {azi} g i (3.59)
L+dp \1'  ¢*) VNgyu Gym 9ym

For k=12; Sqrt(27/256) = gym; N=4; K, =8.41724; K;=13.0152; K4 =
11.0647; Ks=18.9801 p=3, q=4

p<qeZ,, pg==k,

Bessel K5 function
With regard the Bessel function, we have that:

Input:
Ja(x)

Juizis the Bessel function of the first kind

Plots:

[{x from =14.8 to 14.8)

{x from =40 to 40)

Real root:
x=0

Roots:

X=-js,, NReEF
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X=jy,, neZ
in g is the kth zero of the Bessel [function

£is the set of integers

Numerical roots:
X =-14.7950517823513...

x=+11.6198411721491...

x = +8.41724414039986... K, = 8.41724
x = +5.13562230184068. ..

x=0

Series expansion at x = 0:

£ X o 5
e e e
8 096 3072 '
(Taylor series)

Series expansion at x = oo:

r [T 105(" 10395(2

; T 14112
5111[x+—] —‘j - - - _+D[[—] ] -
4 r Nx  Bay2r 16384+ 2 x

}p,.'z

32 VT2
o[ 1G] 815(3) 112
cas[x+ —] - — _ P +Q[[_} ]
442 512+2~x X
Derivative:

4 J - J J
— Wf2(x)) = — (JS1(x) —S3(Xx))
dx 2

Indefinite integral:

J‘J p Iy % . 35 ; e ;
(xXjdx = — X oo T | Cconstant
4 TR 4 '
pFglar, ..., ap; b1, ..., i":‘_i; z) iz the generalized hypergeometric function
Limit:
lim Jzixy =0
X—bdd
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Alternative representations:

- 12 X2
Jaixy =oFq|; 3; —I [5]

I [11‘}1‘2
Jz[l’]-: 2—2

(£ X

2 )

oFaf; 3; —J‘j}[i}

Jz[x}:
ri3)

Series representations:

» _2{14k)
@ 1)k 272(14K) 242k

200 = ), k113 +k)
k=0

(-3 <

Jailx)y = = x2 Z‘ k1 G)

45 x25 (1 +5)

i=0

Integral representations:

| ,
Jalx) = - [ cos(2t —xsintndt
T o0

2x° M .
Joix) = — j (1- £ cosit x)dt
3x Jn ?

1 pnog

)

Jaixy = —— f Gt oy
T o

Hypergeometric-type representations:

= xz X2
Jz[I]-=|:|F1[; 3; —I][E]
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Jalx) = 2
4T(3)
pFgial, ., ap; by, ., by @

is the regularized generalized hypergeometric function
Input:
J3(x)

Jyiziis the Bessel function of the first kind

Plots:

v

0.2
[x from =16.2 to 16.2)
A

[ from =41.5to41.5)

X
rid
Real root:
x=20
Roots:
X=-f3,, NeZ, nzl
X=Jz3,, NeZ, nzl
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Numerical roots:
x =-16.2234661603188. ..

x = +13.0152007216984... K, = 13.0152

x=+09.76102312998167...
x =+b6.38016189502398. ..
x=0

Series expansion at x = 0:

x3 x5 x?

R S T E + D[IS}
48 7BE 30720 S
(Taylor series)

Series expansion at x = oo:

45 045 [

1
x

o)

}9_-'2

(ST sees ()
Sm[x+4] ey * 512v2x

pe |'? |'T 945[—1_}5;2
CDS[I-FE]\,;JJ_C_ -

Derivative:

d 1
—J3ix) = = (J20x) - J4ixn
dx 2

Indefinite integral:
5 2 Jl (x)
IJg (Xydx = -

—Ja(x)

Limit:
lim Jzix)=0

=i
Alternative representations:

Ja(x) = DFI[; 4; —ﬁ][fr‘
4

64vV2r 16384VZn1

62

+o[[

1

X

in g is the kth zero of the Bessel [function

£isthe set of integers

)7



[ch]l3
2y x3
I e 6
L T4}

Series representations:
@ (1 27372k 342k

Jat) = ), 1 T4 + k)

k=0
- [-l'k k
Jg[l‘}:— EZ i
L]
487 S ki
k 5 S = i g
- Biz a2, 312-4, 5 -5 4 -3 -
Xl= — b
: 32 0 k1

Integral representations:
1 o
Jax) = - J cosi3t —xsinitndt
0

i

2x° 1 :
Jax) = — J [1—t2‘}5"2 cos(t x)dt
157 Ja 2

I oo
Jaix) = - J & %0 cas3 by dit
mJo

Hypergeometric-type representations:

. b p At
Jz[x}=|:|F1[; 4 _I][E]

S B 1 ¥
Jaix) =
: rid)
1Fi [E?’ ik 211‘}1‘3
Jg[l‘}: -
Blidye'™
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{]imu—tm lFl {a; 4; _ﬁ]]xj
BI'4)

Jg{X‘} =

Input:
Ja(x)

Plots:

Vv

/\ /\ (¢ from=17.6t0 17.6)
X

[x from =43 to 43)

Real root:
x=0

Roots:

X=—-jan, NneZ, n=z1l

x=.j:4l:l'.|! n'Ez

64

Juizis the Bessel function of the first kind

in g is the kth zero of the Bessel [function

£isthe set of integers



Numerical roots:
x = -17.6159660498048. ..

x = +14.3725366716176...

x =~ +11.0647094885012... K, = 11.0647

x = +7.58834243450380. ..

x=0

Series expansion at x = 0:

2 % = 0(x°)
— - it
384 ~ 7680 © 368640 T O )
(Taylor series)

Series expansion at x = oo:

e Ry 1 3/2 1 202
. - \/2 [T 3465(:)"" 675675(%)
5111[x+—] = - - — X
4 O B 642 163842
143/2 14712
o [63(3) 45045(3) 1112
cas[x+ —] — —~—— +0 (_]
47| 4424 512+v2x X
Derivative:
d 1
—(Jq (%)) = = (Ja(x) - Js(x))
A% 4 2 3 5
Indefinite integral:
5 5. T X<
~ Xz 5 -T)
Jalxydx = &t £ 11
J 24 1920
pFalay, ..., ap: by, ..
Limit:
lim Jqixy=10
X—=i

Alternative representations:

[

_ X2\ x4
J4[I}=|:|F1;5'—— —]

o4 \2
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J4 [I} -
(i x)*
2 4
oFaf; 5 -7 )(3)
J4 (X) =
r5)

Series representations:

o [—l}k 2—2':2"‘"‘:' A44+2 k

X
Tal)= ), k1T +k)
k=0
1y 2k
J[x}—ix“i[—_“ l
T84T Sk

45 x725 112 + 5)

L)
J4[x} = LRESE:—E—_.: r[3 j}

=0

Integral representations:

1 pn :
Jalx) = — J cos(dt —xsintndt
m Jo

1
Ja(x) = — j 5t (4 +x cosi)) dt
2x Jog

2 x4

105

"1 .
Jalxy = J (1- tz]?’2 cos(t x)dt
0

Hypergeometric-type representations:

J4ix) = uF1[; B: —ﬁ][f]4
4 |\2

oFs (15 - ) (3)°

J4 [I‘} —
sy

F E'; 9: 2ix|x*
J4[I}=1 1[2 P

ri5) 2% &' *

66



{]-i-mﬂ—wa 1F1 {a; 5; —ﬁ]}x“

J4{X'} = P
r5)2
Input:
Js(x)
Juizis the Bessel function of the first kind
Plots:
¥
0.4
0.2
/\ /\ . {x from =19 to 19)
Asf-1d4 -5 5 nli/
0.2
~0.4
y
0.4

[x from =44.5 to 44 5)

Real root:
x=0

Roots:
X=-js5,, NeZ, nzl
X=jsn, NeZ, nzl
inkis the kth zero of the Bessel |function

£isthe set of integers
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Numerical roots:
x = +15.7001740797117...

x = +12.3386041974669. ..
x=x8.77148381595905. ..
x=0

x = 18.9801338751799... K5 = 18.9801

Series expansion at x = 0:
5 T Q 11
X xX X xX
3840 92160 5160960 495452160

[Taylor series)

D[IIB]

Series expansion at x = oo:

997 2zs225(4F
5111[x+—] — — —— +D[(—J ] +
47 a2 512+ 2x x

9009 [;1_}5"'2 11486 475 [1}*"'"'2

2 [1 : 1142
CDS[NE]_\I; Vi * 64v2x  16384vV2x m[[;] ]]

Derivative:

o 1
—iJ5ix)) = = (J4x) = Jgixy
dx 2

—

Indefinite integral:
: 3% J4(x) + 4 x J30x) + 8 Ja(x)
fJ5[x}dI=— xz [ nscal :?'

Limit:
lim Jsix) =0

=i
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Alternative representations:

. Jf2 XA
J5[I‘}=DF1[, 5, —I][E]
I [1x}x5
JE[I‘} — 5—5
(£ x)

obr(; 6 -5) ()

ri6)

JS[I} ==

Series representations:

o o 1}k 2—5—2.’( I5+2k
s} = Z‘ K1TiG + k)

k=0
1
e k=0 Liys)
—_
5(X) 3840
i 7 L 7 k z‘a
5 o 2k2F3[3=5:3-5=§‘£=5?‘?]‘x‘zﬂ‘kzﬂ
i
Jsi(x) = 128 w ZDL k!

Integral representations:

L fr :
Jsix) = - J cos(5t —xsinitydt
mWJo

J5(x) =

Fal Fa :
o1s j (1-t%)"2 cos(t x) dt
mJo

I T
J5(x) = -~ J & % cos(5 ty dE
mJo
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Hypergeometric-type representations:
s x
Js(x) = DFI[; 6; -—][J—C]S

4 J\2
24 115
s 2165 -5)()
e r(6)
1F1 [E; 11; 213{}3{5
Js5ix) = = T
[(6)2° '™
lim,.., 1Fy|a: &; 25 x
JS[I]’ = [ [ 4E”
r6)2°
Thence, from
) 1 167* 872 10 3eom? . 8m*,
iljpxq”- AN - = exXp [F‘- 9 P 5 Z IXE(’EL 3 )
N b vV Ng5, k2 M {l'ﬁi;} U-‘f:_:%}‘ Fvm
k* ( 1 1 ) 2 S?TT _ . Br?
1+ Opg }?4 E}'1 v Nagywm Sy Ivm

For k =12; Sqrt(27/256) = gywm ; N=4; K, =8.41724; K;=13.0152; K, =
11.0647; Ks=18.9801 p=3, q=4

we obtain:

144%1/2%(1/81+1/256)* 2/(2*(sqrt(27/256))) * exp[((12*8*Pi*2))/((27/256))] *
8.41724%(12%8*Pir2)*256/27

Input interpretation:

e A | 2 128 2% 5. 256
144 —[—+—J exp 8.41724 (12«8 x° )« —
2181 256 T 27 g

Result:
8.504310750275683950565405187425154787445511879326374 .. « 10306

8.594310750275...%10°°%
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Series representations:

: {
[144[8—11 + ﬁ”?[exp &]341?24[12 sﬂf}ESrj]

- 8065.09 »° EKP[M}

2|2 [ 27 27 —' *'-*EH
\,256 Lk-ﬂ k!

_ i

[144[_1 + L”z exp & 8.41724 (12  8n%) 256

81 256 15& )
I 27

2 2\(Zﬁ 27

17930.2 2% exp( 27 )7

Yo Resse (22T} -s)r

[144[5 zﬁj}z[exp[&]a_ztl?m[lz 8 n2) 256
256

pr—

|
27
2[2\(25—6]2?

80965.09 »* Exp[w}

e it b -] {,,56-301'](35.
V7 Lk_n k!

From which:
1/(8.594310750275683950565405187425154787445511879 x 10°3906)

Input interpretation:
1

8.594310750275683950565405187425154787445511879 - 10376

Result:
1.16356044022253035953000605232130852159733573784776... = 1077

1.16356044022253035953090605232130852159733573784776 x 107"
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From the Ramanujan formula for the calculation of golden ratio

1

- = 1
3 1 F= ':“" 3| 1.6382808 707005 AA5AT 723045882 7012056245 708314722584
‘1\ E[—l+‘~5_| +5¢ I 7420

we obtain, inserting the previous result:
(((AQL/32(-14sqrt(5)) 5+5*(e™((-

sqrt(5)*Pi))"5)))+(1.16356044022253035953090605232130852159733573784776 x
10°-3907))*1/5

Input interpretation:

1

F — G
3 1 F= T ':“‘" 3 1.16356044022253035953090605232 1308521597335 73784776
‘1\ E[—l+‘-5_| +5¢ T+ 03907

Result:
1.618033088740804848204586834365638117720300179805762862135. ..

1.61803398......

that is the following spectacular number:

1.6180339887498948482045868343656381177203091798057628621354486227052
60462818902449707207204189391137484754088075386891752126633862223536
93179318006076672635443338908659593958290563832266131992829026788067
52087668925017116962070322210432162695486262963136144381497587012203
40805887954454749246185695364864449241044320771344947049565846788509
87433944221254487706647809158846074998871240076521705751797883416625
62494075890697040002812104276217711177780531531714101170466659914669
79873176135600670874807101317952368942752194843530567830022878569978
29778347845878228911097625003026961561700250464338243776486102838312
68330372429267526311653392473167111211588186385133162038400522216579
12866752946549068113171599343235973494985090409476213222981017261070
59611645629909816290555208524790352406020172799747175342777592778625
61943208275051312181562855122248093947123414517022373580577278616008
68838295230459264787801788992199027077690389532196819861514378031499
74110692608867429622675756052317277752035361393621076738937645560606
05921658946675955190040055590895022953094231248235521221241544400647
03405657347976639723949499465845788730396230903750339938562102423690
25138680414577995698122445747178034173126453220416397232134044449487
30231541767689375210306873788034417009395440962795589867872320951242
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68935573097045095956844017555198819218020640529055189349475926007348
52282101088194644544222318891319294689622002301443770269923007803085
26118075451928877050210968424936271359251876077788466583615023891349
33331223105339232136243192637289106705033992822652635562090297986424
72759772565508615487543574826471814145127000602389016207773224499435
30889990950168032811219432048196438767586331479857191139781539780747
61507722117508269458639320456520989698555678141069683728840587461033
78105444390943683583581381131168993855576975484149144534150912954070
05019477548616307542264172939468036731980586183391832859913039607201
44559504497792120761247856459161608370594987860069701894098864007644
36170933417270919143365013715766011480381430626238051432117348151005
59013456101180079050638142152709308588092875703450507808145458819906
33612982798141174533927312080928972792221329806429468782427487401745
05540677875708323731097591511776297844328474790817651809778726841611
76325038612112914368343767023503711163307258698832587103363222381098
09012110198991768414917512331340152733843837234500934786049792945991
58220125810459823092552872124137043614910205471855496118087642657651
10605458814756044317847985845397312863016254487611485202170644041116
60766950597757832570395110878230827106478939021115691039276838453863
33321565829659773103436032322545743637204124406408882673758433953679
59312322134373209957498894699565647360072959998391288103197426312517
97141432012311279551894778172691415891177991956481255800184550656329
52859859100090862180297756378925999164994642819302229355234667475932
69516542140210913630181947227078901220872873617073486499981562554728
11373479871656952748900814438405327483781378246691744422963491470815
70073525457070897726754693438226195468615331209533579238014609273510
21011919021836067509730895752895774681422954339438549315533963038072
91691758461014609950550648036793041472365720398600735507609023173125
01613204843583648177048481810991602442523271672190189334596378608787
52870173935930301335901123710239171265904702634940283076687674363865
13271062803231740693173344823435645318505813531085497333507599667787
12449058363675413289086240632456395357212524261170278028656043234942
83730172557440583727826799603173936401328762770124367983114464369476
70531272492410471670013824783128656506493434180390041017805339505877
24586655755229391582397084177298337282311525692609299594224000056062
66786743579239724540848176519734362652689448885527202747787473359835
36727761407591712051326934483752991649980936024617844267572776790019
19190703805220461232482391326104327191684512306023627893545432461769
97575368904176365025478513824627289984653723320982610376891509311623
50121674266364 ™0 = 1.6180 (real, principal root)
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We obtain also:

(x-1)1/12%(1/162+1/512)* 2*1/(2*(sqrt(27/256))) * exp[256((96*Pi*2))/27] *
8.41724%(96*Pi*2)*256/27 = 8.59431075¢+3906

Input interpretation:

1,1 1
x-1 —[—+—] 2
12 (162 * 512

1 256
Exp[EEEI[E[QEHE]D B.41724(961°)x — - =

I 27
256
8.59431075 » 103706

Result:
4.973559461964269 x 10°°°% (x - 1) = 8.594310750000000 x 10708

Plot:

1.0}
08 |
06 |

0.4

n o .3'.|||3:ﬂ__ 13

= 4.8973559461964269 =10

— 2000 1000 : 1000 2000 AL U2 AR

Alternate forms:
4.973559461964269 x 10°™ x - 8.599284309461964 x 10°%° = 0

4.973559461964269 x 10°™* x - 4.973559461964269 x 10> =
8.594310750000000 x 10°°°®

Solution:
x = 1728.999999944857

1728.99999...= 1729

And:
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Input interpretation:

1 L | 1 1 1
[x- ] —[—+—] 2
82 .13 12 1162 512 .
256

1 256
Exp[ESE'[E—? [gﬁ;rz}D 8.41724 (96 17| 7 = 859431075 F1

Result:

1 415
4.073550461064260 x 10°°°% [y - — | = 8.594310750000000 x 10°°°®
832

Alternate forms:
4.973550461964269 % 10°™°% (1.000000000000000 x - 0.001201923076923077)"F =
8.594310750000000 x 10°°°®

4.973559461964269 x 107 x'° — 8.066753837675966 x 1077 x'* +
7.544143853813913 % 10°° x'° - 3.929241590528080 x 107" x'* +
1.416793842738490 x 10°°™ x'! - 3.746329872625816 x 10°** x' +
7.504667212792099 x 10°°% x” - 1.159718490987790 x 10°*°" x° +
1.393892417052632 x 10°*** x” - 1.303051137736168 x 10°"*" x° +
9.39700339713583 x 10**77 x* - 5.133852380428227x 10%°7* x* +
2.056831883184386 x 10°°"" x° - 5.704970090193378 x 10°%7 x” +
9.79562172079907 x 10°*% x — 8.594310750000000 x 10°™® = 0

8.279893990921081 x 1075
[5.005?9 1231165261 x10% x'° — 1.082055149849506 % 10% x'* +

9.11140150113767 x 10%° x'° - 4.745521615175871 x 10%% x1? +
1.711125582395146 x 10%* x'! — 4.524610914987165 x 10°% x'° +
9.06372378803519 % 10°° x° — 1.400644129332360x 10°° x® +
1.683466501601395 x 10°° x” - 1.573753406045748 x 10%7 x° +
1.134918322316645x 10 x° - 6.200384190978176 x 10% x* +
2.484128281641898 % 10°7 x° — 6.890148710175381 % 107 »* +
1.183061248313081 x 10°” x — 9.47965743840609 x 1025} '

8.594310750000000 x 10°°°®

Real solution:
x = 1.64495375250065

1.64495375259065

Complex solutions:
x = -1.6066299851637 - 0.3417552221590 ;

x =-1.6066299851637 + 0.3417552221590;
x =-1.32862124153459 - 0.96617308381694 ;

x =-1.32862124153459 + 0.96617308381694 ;
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x =-0.82067399167994 - 1.42353084187604

and again:

(X-1/(5*8))°16)) * 1/12%(1/162+1/512)* 2%1/(2*(sqrt(27/256))) *
exp[256((96*Pi"2))/27] * 8.41724*(96*Pi*2)*256/27 = 8.59431075¢+3906

Input interpretation:

1 16 1 1 1 1
st s
5«8 12 1162 512 |
a7
256

1 256
Exp[ESﬁ[E—? [gﬁnz]D 8.41724(96 1°) 7 = 859431075 1078

Result:
1 416
4,973550461964269 = 10777 (x— EJ — 8.504310750000000 x 10378

Alternate forms:

4.973550461964269 % 10°°°% (0.02500000000000000 — 1.000000000000000 x)'& =
8.594310750000000 % 10°°°®

1.157997050779934 x 10727 (1.000000000000000 — 40.00000000000000 x}'® =
8.504310750000000 x 1078

4.973550461964260 x 107703 16 _

1.989423784785708 x 10°°°2 x1° 4 3.730160596473202 10792 x!* _
4.351864529218735 x 107! x1% 4 3.535880020000222 % 103 1% _
2.121533957994133 x 10°%° x1! 4+ 9.72369730747311 x 10%%°7 x1° _
3.472749038383254 x 10°%°° x° + 0.76710667045290 x 107594 ° _
2.170468148989534 x 10°% x” + 3.798319260731684 x 10°%°! x® _
5.179526264634115 x 10%%%° x° 4+ 5.305339858093870 » 10°%87 x* _
4.150261429995284 % 10°%%° % 4 2.223354337407474 » 10°%%3 »° _
7.411181124991579 x 10°*%° x — 8.504310750000000 % 10°° = 0

Real solutions:

x = —1.56847951084180
x =~ 1.61847951084180
1.61847951084180
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Complex solutions:

x =-1.44718310554284 - 0.60979820861238
x =-1.44718310554284 + 0.60979820861238 ;
x=-1.10176016779806 - 1.12676016779806
x=-1.10176016779806 + 1.12676016779806
x =-0.58479820861238 - 1.47218310554284 ;

(12(x+5-1/2)) * 1/12%(1/162+1/512)* 2*1/(2*(sqrt(27/256))) *
exp[256((96*Pi2))/27] * 8.41724*(96*Pi*2)*256/27 = 8.59431075¢+3906

Input interpretation:
1y 1¢1 1 1
[12[:“5-—]} —[—+—] 2
2)) 121162 512 o
256

1 256
Exp[ZSﬁ[E—? [gﬁ;rz}D 8.41724 (96 x°} 7 = 8:59431075 7

Result:
9
5.968271354357123 » 107°%¢ [x Hs ] — 8.504310750000000 x 10°°

Plot:

1.0}
0.8 |
06 |

04

— 5.968271354357123 x10°90% [ 4+ 2

3006

200 _100 - 100 zop — B8.394310750000000x10

Alternate forms:
5.968271354357123 x 10°™°% x — 8.325738539053920 x 10°°® = 0

5.968271354357123 x 10°™" x + 2.685722109460705 x 10°™ =
8.594310750000000 x 10°™°
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Solution:
X = 139.49090000054048

139.499999....

(12(x+18+1/2)) * 1/12%(1/162+1/512)* 2*1/(2*(sqrt(27/256))) *
exp[256((96*Pi"2))/27] * 8.41724*(96*Pi*2)*256/27 = 8.59431075e+3906

Input interpretation:

iw 1¢1 1 1
[12[x+13+—]] —[—+—J 2
2)) 12 \162 " 512 —
2

27

256

1 256
Exp[ZSﬁ[E—? [gﬁ;rz]D 8.41724 (96 x°} 7 = 8:59431075 7

Result:
37
5.968271354357123 » 107" [x + E] — 8.504310750000000 x 10°%°°

Plot:

1.0
0.8
0.6
0.4

0.2 1=
— 5.968271354357123 x 107904 [ 4 3L
(e ")

— 5.594310750000000 x 103908

150 100 50 : 50 100 150

Alternate forms:
5.068271354357123 x 10°°°* x — 7.49018054944393 x 10°™¢ = ¢

5.968271354357123 x 10°™* x + 1.104130200556068 x 10°™° =
8.594310750000000 x 10°%°
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Solution:
X = 125.49090000054048

125.49999....

We have also:

In(((144%1/2%(1/81+1/256)* 2/(2*(sqrt(27/256))) * exp[((12*8*Pi*2))/(27/256))] *
8.41724*(12*8*Pi"2)*256/27)))

Input interpretation:

0 M | 2 12«8 n? ,. 256
log| 144 - - [— + —J BXp — 8.41724(12 8 x" ) x —
2181 256 B b C 27
(2 256
256
logixy is the natural logarithm
Result:

8996.048474...

8996.048474....

Alternative representations:

1 13 12 g2
[144[5 + ﬁ}}ﬂ[exp[T]E.q-l?Eil-[lE 8}1'2] 256

log 256 3
|
27
2 [2 ‘J o ]2?
7 o6rl |1 1}
2.97881x 10 Exp[ 5 ][E + )
lﬂg. 256

2?[2 \,‘I%]
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[14.4[E Euz[exp[&]ml?zﬂf[lz 8 %) 256
256

log -
|
27
2 [2 \[ L ]2?
7 o6 |1 , 1
2.97881x 10 Exp[ : ][81 e
loga) log, 5'5

27
2?[2\/:&]

Series representation:

el =g )2 [EXP[& ] 8.41724 (12 82 255]
256

log -
|
27
2 [2 \f =L ]2?
i
8065 .09 72 :xp[mz'ﬁ ]
(— l}k -1+ — =
g1z 12 | 27
8965.00 x? exp[T} w0 y 258
log|-1 .
gl-1+ ¥ =

27 k=1
256

Integral representations:

[144[81 = GHE[EXP[IE ga° ]8_41?24[12 8;12}255

256

log -
IE?
2[2\(23]2?

2
B985 .00 72 :x'p[ 3—1"—";? = ]

f | 256 la!’t
1 t

(144 (L + =))2 [exp[& ] 8.41724(12 8 ;12}255]

81
256
log L

|
2[2\[3]2?
256

2
80650072 :xp[m;'?j— ]

-

=5

M-sP r{l+s5)|-1+

Irl-s)
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Now, we have that:

) o r 16¢(3 ; 1 [12¢(5 3

= = +..., (3.5)
m 3 VN | gym 1440} -

For: sqrt(27/256) = gym; N=4

216 In(sqrt(27/256))+2 [(16 zeta(3)) / (sqrt(27/256))"3 + (sqrt(27/256))/3] — 1/2 [(12
zeta(5)) / (sqrt(27/256))"5 + (sqrt(27/256))*3 / 1440]

Input:
27 (27
27 16 {(3) \I 256 | 1| 12405 256
2-16log|,| — |+2 - - = +
256 ™ 3 2| ;% 1440
\ 256 256

logix is the natural logarithm

£(5) is the Riemann zeta function

Exact result:
) 65536.(3) V3

ol
81v3 16

] 1[ 4194304:5) 943

2 72903 655360

3v3
T2

]+ 32 lﬂg[?

Decimal approximation:
-634.974600247975878086112645223854204361340119313476856041....

-634.9746992479...

Alternate forms:

1546 188 226560 /(3) — 2 748 779 069440 [(5) + 358 298 397
955514880 V3

321 [3»@]
+ og| ——
16

1

05551488043
358208397 + 122305904640 +/ 3 log(2) - 45864714 240 +/ 3 lag[E}]

-1546188 226560 ((3)+ 2748779 069 440 {(5) -
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————  |1546188226560 4 3 43 -
2866544 640 YR

3vV3
2748779 069440 /3 £(5)+ 358298397 /3 + 91720428 480 lcg[T]]

Alternative representations:

| DE— —3

\/ 27 27
27 164(3) 256 11245 \‘ 256
2 161log \/ -

+ —

256 " 3 2| 5 1440
27 27
2564 2564
3
[ 27 27
27 256 16.(3, 1) 256 1205, 1)
32 log \{ oog |*2 +— += |- :

1
3 3 |T 2| 1440 [
| 27 27
256 \/ 256

—_— —3

\/E 27
16 £(3) 256 1| 1245 \125'5

T+ o + —

27 475
\I 256 — 3 I I - 1440

7 27
56 256
7

27

— [+2

256 ]

216 lng[

-
N|N

2 27

1643, | 1 256 1245, 1y

+ += |-

3 |" 2| 1440 5
| 27 | 27
256 256/

— —3
\/E [ 27
27 16 '[3} 256 1] 1245 256
216 lag[\/ ]+2 :

o

3
32 lag:.[\l

256 3 | 2 . ° T 1440 |7
us 256
3
27

—— fz? 256 1603, 1) 1 236 1205, 1)

oga) lo = - |- -

o g“ 255 7 3 |72 1440 s

56 256
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Series representations:

—3

27 \/E
27 16 4(3) 256 1| 1245) 256
2 16log|,| — |+ : + - = : + -
256 3 3 2 5 1440
[ 27 [ 27
256 256
= vk
w (=1 [—1+%]
— 16383143 -41943040 %
1310720 é{ k "

w | n 65536(-1)%(1+18k+ ka}[:J

1310720 % [}
,%3%;, 729 V3 (1+k)* (1 +n)

—3

\/ 27
12 {(5) 256

| 27
27 16503 256 1
2. 16log|. | — |+2 ' e -
g[ 255]+ 3t 3 2 5 7 1440
27 27
25h/ 25h
= vk
i o 1 (-14283)
—— |163831+/3 -41943040 %
1310720 * sz k N
@ (o 131072(-16+9k%) M 131072(-16 +9 m?)
1310720 ' | 3 - [ "+ [_ '
by Mol 729V3 k*m = 72943 km?
— 3
|21 \/E
27 16 .0(3) 256 1] 12:45) 256
2 16logl,| — |+ 2 : + - = : - .
256 3 3 2 5 1440
|||£ 27
25h/ 256
vk
w 1F [-1+ %]
——  |163831+/ 3 -41943(}402‘ 4
1310720 £ k
= 131072(9 (3 - so)f - 16 (5 - s0)* ) iso)
1310720 )’ — for s
729 43 k!

k=0
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Integral representations:

— —3

ETE \fﬂ JE
27 16 (3 256 11| 12465 256
2 1ﬁlag[\,{ﬁ}+2 b _ =1a)

—3 3 |"2| /5" 1440
27 27

\/256 \/256

163831v3 [« 65536t7 (-27 +4 t7) 3vV3

—+[ - - dt +32log
1310720 Jo 2187 v3 (-1+¢') 16

—_— —3

\/E 27
e 27 16 £(3) 256 11245 \125'5
o — - = —
g\'r 256 | | —="" 3 2| 57 1440
27 27
‘JESIS \1256
163831v3 [ 2621447 (-135+ 16 %) 3vV3
—+[ = - dt +32log| ——
1310720 Jo 32805v3 (1+¢) 16

— —3
\/E (27
S 27 16 £(3) 256 1|12 ‘125'5
0 e
g\'rzslta T s 2| ¢ 1440
| 26 | 26

163831v3 1 131072(45¢t% log®(1 -t%)-8log’(1 -t*)) 3V3
—+f - : ~ dt +32log| ——
1310720 .o 1093543 t° 16

We obtain also:

_golden ratio®2*(((2*16 In(sqrt(27/256))+2 [(16 zeta(3)) / (sqrt(27/256))"3 +
(sqrt(27/256))/3] — 1/2 [(12 zeta(5)) / (sqrt(27/256))*5 + (sqrt(27/256))*3 /
1440])))+64-+e

Input:

—— —3

— - = + + 04+

256 o0 3 | 2| [ 1440

s 27 27
[ 27 16 £(3) \125'5 1| 1245 \f?—'ﬁﬁ
—#° |2x16 lag[\f ]+ : :
27 27
VII 256 \l 256

logix is the natural logarithm

£(5) is the Riemann zeta function
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# iz the golden ratio

Exact result:

o( [65536:(3) V3| 1( 419430455 9v3 3v3
— |2 | —————— +— [+ = |- — - +32log| —— || +64 +¢
B1+3 16 2 720 /3 655 360 6

Decimal approximation:
1729.103626455902192331492222365362693896648824558401784542. ..

1729.103626455...

Alternate forms:
¢2[ 1310724(3) 2097152.(5) 163831+3
— + —

813 7293 1310720

+ 128 logi2) - 48 lng[B}] +64+¢

2[1310?2;[3} 20971524(5) 163831v3

3vV3
- +32log|—— ||+ 64 +e
8143 72043 1310720 16

1

9555148803
122305904640 +/ 3 log(2) - 45864714240+ 3 lcg[B}] !

[¢F [- 1546 188 226560 £(3) + 2 748 779 069 440 (5} - 358 208 397 +

61152952320 4/ 3 + 955514880 4/ 3 |

Alternative representations:
— " ST 3

[ 27 | 27

[27 16 £(3) \Iﬁ 1| 125 \1256
2 . .
_#* |2 1610gl.[ =2 |42 - ' L
" g[\l 256 ]+ o T3 2| 5.0 T qg4a0 |77
| 26 236
= 3
‘JE 27
27 %6 1603, 1| 1 256 1205, 1)
64 + e — ¢° 321ag[\f2—]+2 i) k- i

56 3 = [—3 1440 5
27 [ 22
256 256
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— 3

\/ 27 y 27
27 16(3) 256 | 1 [12{(5) 250
=l lﬁlng[\fﬁ]+ : - = == +64+e =

T 5 2| 5" 1440
[ 27 27
256 'J 256
3
| 21 [ 27
[T97 J ; 256 1653, 13| 1 256 12205, 1)

64+e-¢7 3210 - - -
resd g'[\f 256 3 0 | 2| 1440 -
V 256 256

— 3

27 27
27 16 £(3) \/ﬁ 1| 1205 256
—¢ |2 151c:g[\1 255] gl === ) - +64+e =

3773 | 2| 5 1440
[ 27 2z
256 ‘J 256
e 3
EaME E
(a7 ] 256 163, 1) 256 125, 1)
+2 + -

2
32 log(a) log, \/ —
¢ og(a) log, [ SEE +

3 —a 1440 5
27 [ 27
\/ 256 256

bd +e -

B2

Series representations:

— 3

\/ 27 y 27
27 16 £(3) 256 1| 12:5) 256
-4 |2 lﬁlﬂg[\l 255] : - = - - +hd 40 =

37 3 2| —>5 " 1440
[ 27 27
256 \f 256

167 772160 - 491493 /3 — 163831/ 15 +2621440¢ +

2621440
= vk = vk
o (1 [_1+m] > [—1}*‘[—1+ m]
125829 1252‘ =L 441943040 5 Y =
- k k=1 k
65536[—1}k[1+18k+9k2}[:J
393215(:2‘ — =
e 729v3 (1+ky* (l+n)
o1l 55535[—1}k[l+18k+9k2}(z]
131072045 3|3

2= | 72943 (1+k* (1+m
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 — 3
\/ 27 [ 27
27 ] 16 £(3) 256 12£(5) 256
— |+2 —

1
= . S
256 37 3 2 57 1440 ||T7F
27 | 27
256 256

167772160 - 491493 /3 — 16383115 +2621440 ¢ +

—¢° |2x16 lag[

2621440
= 1k = 1k
o (-1F(-1+22) w (-1F(-1+ 2%
125829120 3 - +419430404/5 3’ - .
k=1 k=1
@ 131072 (9 (3 - s - 16 (5 - 50)) *is0)
3932160 )
o 7293 k!

@ 131072(9 (3 - s0)f - 165 - 50)) " (s0)

131072045 ¥’ for s # 1

o 729 V3 k!
— 3
\/E 27
27 1603 N2 | 1|12 | 256
== 2 1610 - AT - G =
d g[ 255] 2773 |72 s " 1440 ||T77F
[ 27 [ 27
256 256

— 167772160 -491493+/3 -~ 163831415 + 2621440 + 125 829120
2621440 V3 2 L

1f (14 22 o CDF(-1+2E)
i | p o) +4194304DJ_£‘ ¥ 5 ) ~3932 160
i 131072 (16 m* X, 5 -9 m’ Ek vem 33 +(-16+9M) IR, i

729v3 m*
1310?21:1\/_
131072 (16 m* I 77 — 9 M il iim 17 +(-16+9m7) I1L

klk
72943 m*

[

=
I
—
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Integral representations:

— 3

\/E 27
2?] 16 £(3) 256 1] 1245 \'{25'5

= 2 15 ].D e 54 =
d E[J 256 T Y e P T | RE
27 27
256 \( 256
—
163 831\/ = s
5 49149343
524288 2621440
V{155535L3+Vr_[45t210g[1 -8log’(1-
0 10935v3 t°

4810g[ ] 15v’_1ug[3“f3]

 — 3

T \/E ‘JE

27 163 256 11 12265 256

~¢° |2 IEIDE[J_]+ '[}+ - = "‘[}+ +b6d+e =
1

256 3 3 2| T35 1440
| 27 @
256 \f' 256
17199 267 840

[l 100753 141760 - 3224685573 \l{_ -1074895191 4/ 15 +17199267 840 ¢ -

. $2 2
595?84?01952011{;]  dt~2319282339840 15] 3 - dt +
-l+e
1939?92151949(1 : dt+34359?38358[)1."15j st
o -1+

3vV3 33
825564856 320 lug[ = ] 275 188285440 4/ 5 lag[ ]]

16

 — 3

— \/ 27 y 27
27 16 £(3) 256 1| 12:55) 256
¢ |2 15105[\1%]‘*2 : + oo - + +hd 40 =
1

3 3 2| 35 1440
| 27 B
256 \f 256
51597803520

[3 302259425280 -9674056719 \"_ -3224685573+ 15 +51597803520 ¢ -

ETEBlBEEDTEDEDEJW 9277129359360 4 15 J‘”
0

15

)

o t
3208534 883 328 \EJ = e
i

1+

3v3
2476 694 568 960 lng[?] _8255648563204/5 lag[
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and again:

_sqrtPi * (((2*16 In(sqrt(27/256))+2 [(16 zeta(3)) / (sqrt(27/256))"3 +
(sqrt(27/256))/3] — 1/2 [(12 zeta(5)) / (sqrt(27/256))"5 + (sqrt(27/256))*3 /
1440])))+24*3

Input:
27 (27
— [27 16 £(3) \fzs& 1| 12065 N 256
—yx|2+1610 \(— 2| — e — +24.3
L g[ 255]+ —=" 3 | 2| 5 1440
27 27
256 256

logix is the natural logarithm

£(5) is the Riemann zeta function

Exact result:
—( (65536:(3) V3 ) 1( 419430450 9vV3 3v3
) [ vy + =" +32log| ——

7 ke =
e 8143 i 72043 655 360 16

Decimal approximation:
1197.463350909646718513945268352111527565280590183053642429...

1197.46335... result practically equal to the rest mass of Sigma baryon 1197.449

Alternate forms:

131072.(3) 2097152.(5) 163831+3
\': - —— — — +128 log(2)-48 log(3) |+ 72
813 7293 1310720
131072 IT[Q (3)— 16 251 + 72 1638313 r - ‘rl 3v3
- e [ fre [ T . e e G T
729 \(3 ' e 1310720 S T
1

9555148803
[1,? x [- 1546 188 226560 £(3) + 2 748 779 069 440 £(5) - 358 298 397 +

122305904 640 4/ 3 log(2) -
45864714240 3 105[3}] + 68797071360 \/E]
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Alternative representations:

 — 3

|2'?

27
[ 27 16 £(3) \H 256 1] 12:45) \J 256

-y |2 lﬁlug\/ﬁ +2 ¥ = =i s *Faan +24 .3 =
| | 44

27 27
\I 256 \I 256
I'_3
[ 27 27
27 36 1603, 1) 1| Va6 1206, 1)
72-r BEIGg[‘Iﬁ}E hL -l

+ i Rl i =
3 pe 2| 1440 for
256 256
— 3
27 27
| 27 16 £(3) \Hz‘-‘ﬁ 1| 12:45) 256
|2 lﬁlcg\f— + + L= + +24 .3 =
256 f 3 3 21 | z 1440

27 a7
\( 256 \( 256
— 3
27 | 27
[ 27 \stﬁ 1603, 1| 1] V256 12:5 1)
7 1 3210.\{— 2 e = |- _
Vr g‘[ 256 ]+ 3 2 |T2| 1440 5
27 [ 27
\J 256 256

— 3

—v: 5 lﬁlng[\( 27 ]+2 16£(3) 1| 12:45)

256

F L + +24%3 =
3 3 2| -5 1440

27 L5
\, 254 'J 256
i

—

3
Eid I3z
27 256 1643, 1) 256 1245, 1y
V|32 loga) log, \{ ) § :

1
o = s

256 3 1440 5
27 | 27
\/ 256 256
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Series representations:

3
27 | 21
16 £(3) \H 256 1] 12:45) 256

27
|2 16logl | — |+2 " = + £24:3 =
256 —3 ' 3 2 | 57 1440
27 27
256 256
= vk
i [—1}*‘[—1+%]
——[94371840- 163831y 31 + 41943040 -
1310720 |° ke “sz; k N
. 65536(-1)" (1+18k +9k? [ [E]
1310720 Y [ Y -
“2:‘,3 %‘3 729 (1 +ky* (1 +m)
— 3
27 [ 22
27 16 2(3) \(256 1| 1225 256
_dx [2xtsiseld = leg] =2 . +24:3 =
256 —3" 3 2| 5" 1440
27 29
\/256 256
1
1310720
=k
w (-1F [-1 + 343 ]
94371840 - 163831y 31 +41943040 y/r )’ - +1310720
k=1
o | o 131072(-16+9k%) (I 131072(-16+9m?) |1
Z 24 4 +Z_ 4
m=1 [k=14m 729k™ m k=1 729 km
3
27 27
27 16 £(3) \Hz‘-‘ﬁ 1| 12:55) 256
= |2uislssl ). = |eg] =2 . e +24.3 =
256 —3" 3 2| 5" 1440
27 27
\/256 256
=k
- 1 -1+ 22
— (94371840 -163831 /37 +41943040 :
1310720 T ”Efl k N
o 131072 [ 2 (933-s0)f -16 5 -s0))cisa)
1310720 ¥ - it %
2 720 k! '
k=0
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Integral representations:

I'_ 3
27 | 27
27 16 £(3) \H25'5 1] 12 55) 256
—J:E lﬁllﬂg[ —]+2 : - = : +24 3=

+ +
—3 5

256 27 3 2 'lﬂ 1440
256 256

—

IJT 2 2
55536\‘5 t2 (-27 + 4 t7)

16

163831+3nx "o
72 - +J
1310720 0

343
At —32\': lng[—]

218?[— 1 +¢=r}

— 3
27 16 (3 \(255 1] 12:45) 2586
—\;;E 16log|,| — [+2 : + - = : - +24 .3 =
256 3 3 20 7 = 1440
27 27
\/ 256 ‘J 256

—

|
262 144\( 3 2(-135+16t%)

163831V 3n o
2- +J
o

(3V3
dt -32+ = log| ——
1310720 g ]

32805(1+¢") 16

— 3
27 16 £(3) \Hz‘-‘ﬁ 1{ 1245 2ak
-y |2 16log 256 +2 : + - = : - +24 3=

——3 5
- 3 2| [ 1440
256 256

9 163831v3n
1310720

131072 | 7 (45t log*(1-t%)-8log’(1 - t%))

1 3v3
it [—]
ju 10935 ¢5 i T
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Now, we have the following equation:

J

m“~inst

Spqrr I EP‘T*TZ
|: Q\ M Fu ) (B 4 g) i -‘h?(_g;(l\! ) (p_2 _|_g_2)
6 . LN 2 2
i gym qg p gymVN \@ p
3 3
+—4—T[Bﬂ( ) 2+ ) (ﬁ“)(%+iﬂ
32gvym N2 q Iym ¢

1 8 g
s e 5 (2) (5 ) w10 (22 (65
128gym N2 Ry P 9Ym q P

5

’ sasic () 0y 2005 () o
| Fﬁfn (=) (2+0)-ZEoE) (7, 0 2B (pm)]

16384 g p 32768 ¢ P 32768

(02,75 1 (m, a;))

h_]_|_

+ =
gymN =

+ O(N—%)] ,

we perform these computations:

5 '.|'r2

‘—%'?— - e - BpgEe i
e [_ Wlﬂﬁ (ZE) (E . E) . 2K () (ﬁ +£)
1+§p;q gym q p . A

1 S e : 6 2 3 3
S L { 13K, ( PaT ) (£+E) 1 9K, ( ez ) (p—3+%)]
32gym N 2 3 9y g p Gyrm q p

1 i 8 '.'TZ . 2 i . 2 4 4
gl [—zshz ( Pq ) (*'“—2 it q—z) 115K, (SPE'"T ) (p—J + ‘%)]
128gym N2 G i P [y q P

* 16384 g p 32768 32768

2 ] (3 -'r'z) . ( n) 5 5
1 1533K, (%) (E+E)_ 5355 2 (p_3+£)+262 sk (S (p_dJrq_d)
gymN3 " p

% O(N—%}} .
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For k=12; Sqrt(27/256) = gym; N=4; K, =13.3236; K, =28.41724;

K;=13.0152; K4=11.0647; Ks=18.9801 p=3, q=4

We have:
a)
Spqr 9 - 8pqrr2 ; :
[_ ﬁlbkl( ey ('P n G’) LT R K SN g ) (ﬁ+q_3)
gym q | gV N \¢ p°

exp(((96*Pi*2)/(27/256)))*1/2

[_
2%16%13.3236*(((96*Pi*2)/(27/256)))* 1/(sqrt(27/256))*(3/4-+4/3)+2*8.41724*(((96*
Pir2)/(27/256)))* 1/(25qrt(27/256))*(9/16+16/9)]

Input interpretation:

6 n° 1 /3 4
-2x16%13.3236 i—ﬂ [—+5}+2 8.41724

256 \I,' Yol 256 9 (27
256

96 n 1 [9 15J

Result:
-2.40257... x 107

-2.40257...%10’

b)

. s P 3 3
e () o) o (5 ()
32gym N2 ym q p Gym ¢ P

1/((32*sqrt(27/256)*4"1.5))[ -
13%13.3236*%(((96*Pir2)/(27/256)))*(3/4+4/3)+9%13.0152*(((96*Pi*2)/(27/256)))*
(27/64+64/27)]
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Input interpretation:
1

B2 (2 2)roxrsonsax B2 (2 &)
27 [4+3]+ : 27 |4 27

[— 13.13.3236
256 256

|
27 1.3
32\(2—56 4

Result:
-3640.33...

-3649.33...

1 A 8 ,TE 2 2 ) 8 ﬂ_ﬂ 4 Kl
o () (- 5) o () (5+8)
128gym N2 Fym g p Gy qgt p

1/((128*sqrt(27/256)*4"2.5))|[ -
25%8.41724*((96*Pi*2)/(27/256))*(9/16+16/9)+15% 1 1.0647*(((96*Pi*2)/(27/256
N)* (81/256+256/81)]

c)

Input interpretation:
1

PE——

128 [ 27 . 425
“J 256

967 (9 16 96x° ( 81 256
~25. 8.41724 —”[_““_J*lS 11.0647 T[—+—]
27 16 ¢ 27 256 81
256 256
Result:
571.313...
571.313...
d)
_ 1z09 5. ( Spgr? =ar= 7. ( Bper? . aqor 1. [ 8par? .
L 1._,33Ix1(?§) b4 _.J.as.mg(m) p_3+g_3 +262.Jﬁ5(m) E+f
gym N3 16384 qg p 32768 ¢ P 32768 ¢ pP
+O(N‘%)]

[(1/16384)*1533%13.3236*(((96*Pi*2)/(27/256)))*(3/4+4/3)-
(1/32768)*5355%13.0152*(((96*Pi*2)/(27/256)))*(27/64+64/27)+
(1/32768)*2625%18.9801*(((96*Pi*2)/(27/256)))*(243/1024+1024/243)]+47(-4.5)
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Input interpretation:

1 96 (3 4
— +1533-13.3236 [— +—]+
16384 27 N4 3
256
! 5355 gﬁﬂz[z? 54} (-13.0152)
32768 27 |ga " 27 : J
256
1 967 (243 1024 1
2625 . 18.9801 [ s ] fo
32768 27 h1p24 243 45
2564
Result:
30779.7...
30779.7...
1/((sqrt(27/256)*4°3.5)) 30779.7181920352927
Input interpretation:
30779.7181920352927
|
27 3.5
Ve
Result:
740.445 ..
740.445. ..
Thence, in conclusion:
e g (Spen?y 0 17, (Brun? .
(02, 70X (m, a;)) G {— \/(F;GAI( i ) (E g8 —1—7‘}&2{?%} (p_2+ q_?)
\Um“inst » 13/ | o 1_‘_(5}),? gvM q n 9\"3-1\/A_r (}Q .pQ
1 8, iQ /8_ 2 3 3
bk () (248) om () (L4 2]
32gyM N2 9vm q p \ Gvm ¢ p
ﬂ.Q b 2 R ’TQ | 4
o T [—251{2 (Spf ) (pg " qg) + 15K, ( o ) (p 3 q,l)]
128 gy N 2 Gym q P 9y ¢ p
533K, (22 555 . ( 5297 ; . =7 [ Spar? 5
L1 [ (=) I Wi (=) P ) | 2K (=)
gymNE 16384 qa p 32768 ¢ P 32768 -
+O(NTE)

is equal to:
9%



(((exp(((96*Pi*2)/(27/256)))*1/2))) *(((-2.40257e+7 — 3649.33 + 571.313 +
740.445)))

Input interpretation:

967 | 1
Pl a]

(-2.40257 107 - 3649.33 +571.313 + 740.445)

Result:
G- FRGTD. e TN

-3.78972...%10°%

Or:

(((exp(((96*Pi172)/(27/256)))*1/2))) [-

2*¥16*13.3236*(((96*P1"2)/(27/256)))* 1/(sqrt(27/256))*(3/4+4/3)+2*8.41724*(((9
6*Pi1"2)/(27/256)))* 1/(2sqrt(27/256))*(9/16+16/9)]-4.85467 x 10°3904

Input interpretation:

6r%] 1 6 G G
EXp 2 — |« = ||-2+16+13.3236 L _+_]+
= ] 2 27 " 1473
256 256 o B
256
6 n 1 16
2x8.41724 92? [f_ﬁ + E] — 4. 85467 1D3'.DEI4
56 9 l,'l 23
\ 256

Result:
-3.78983... x 1078

-3.78983...%10%%
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Series representations:

1| 2(967%)16(13.3236(> + 7 ” 2(967°)8.41724 (= + 2 96 2
2| = —_—— =)
27 ‘|,|' 255 ﬁ [2\‘ EB ] 256
25h y
395 283. n° exP[w}
4.85467  10°"* = _4.854670000000000 x 10°% e
o 1_1]’(':_75:5“
Lk:ﬂ f
1| 2(96x%)16(13. 3235[ e ” 2[95;12}841?24[_ + 19_5 96 2
2l z g [ =)
27 ‘|||| 256 ﬁ [2\‘ 2_56 ] 256
25h
4.85467 - 10°°%% =
g1o2 n?
790566, n° exp[—} v
—4.854670000000000 % 107°%* 4 — TR
}_‘ Ress—; [ o [_5_5}”“
1| 2(967%)16(13.3236(7 + 7 ” 2(967°)8.41724 (= +L—'-“ —_—
5 ) _2:,-_ I'_ E N
' 27 27
27 \,.' 254 T [2\‘ At ] 256
25h

4.85467 - 10794 =

395 283. 2 EXP[M}
—4.854670000000000 % 10774 _

B S | B W ) i
V.EZ‘:;D l: E 15.5 &

k!

From the Ramanujan fundamental formula for obtain a beautiful and highly precise
golden ratio:

: 1 ~ 11 x 5e(-V5m)’ B 54/ x 5e(-vEn)’
%(—1 +v5)" + 5650 2 (% (~1+v5)" + 5e(-‘/§“)5) 2 (% (~1+v5)" + 5e(‘\/§“)5)

98



1.€.

1

= 15
-¥3 :rl| ] o 16382808 POT0O5 AR5 AT 72304588270 12056245 708314722584

5 1 =5 |:
\‘ [E[—1+‘u"5] +5¢ 7429

from the inverse of the previous expression:

1/[(((exp(((96*Pir2)/(27/256)))* 1/2)))*(((-2.40257e+7 — 3649.33 + 571.313 +
740.445)))]

Input interpretation:
1

2
[exp[‘-"'f& ] %] (-2.40257 - 107 - 3649.33 + 571.313 + 740.445|
256

Result:
-2.6387183924417537293017597956465554801570429713859. .. » 1073

-2.63871839244...%107°%

inserting this value in the above Ramanujan formula, we obtain:

(/32 1+sqrt(5)) 5+5*(e((-
sqrt(5)*Pi))*5)))+(2.63871839244175372930175979564655548015704297 x 10
3909))))"1/5

Input interpretation:

1

= &
-¥5 n| ]+ 2.638718302441753720301750795 646555480 15 704207

5 1 —.5 |:
‘1\ [E[—1+‘u"5_| +5¢ 03900

Result:
1.618033088740804848204586834365638117720300179805762862135. ..

1.61803398.....
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Now:

From: Manuscript Book 1 of Srinivasa Ramanujan [4]

Pag.34

(((sqrt5-2)"8 (1/2((4+sqrt7)"0.5-(7)(1/4)))*36 (6-sqrt35)"6
((((sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt
7)(10sqrt7)"0.5)))))))"2))

Input:

W5 (S r]f

2

(5-Vas f Jg[43+15 7ofsea7) 07
st entifor]

Exact result:

68 ?wi?ﬁ 736 (‘E - 2]3 (5 - EJE

5]
4447 —i‘J?]j

1 1
+

2 = 2 =
Jasnsﬁﬁﬁm{s&ﬁ] Jﬂnsﬁﬁtﬁﬁ{smﬁ]

Decimal approximation:
6.5408125118250116027393097514034064674753210409407434. . x 1072

6.540812511825....%10%
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From which:

(1/728)76 / (((sqrt5-2)"8 (1/2((4+sqrt7)0.5-(7)"(1/4)))"36 (6-sqrt35)"6
((((sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt
7)(10sqrt7)*0.5)))))))"2))-1024-256+6

Input:
[Eéé}ﬁf

(5-Vas)

—

— 36
\Mﬁj? —:.‘E]]

V5 -2

Eé[43+15~j?+[a+3¢?']\/mﬁ] +

2
\_é[35+15 7 +[s+3ﬁ].\a'1w?]] ]-1924-255+5

Exact result:

36
262144 /(567869252041 {w,"? 2 2]8 (6- -JE']E [\fﬂf ifw = “?]

| i ~1274
2 | 2 2 | 2

— d_ — — 4— —1
‘HI 35413 T+ 7T v 10 |:8+3 VT 1u| 43413V T+ T v 1 |:8+3 v T

Decimal approximation:
8996.226545675034203923478298925074748822873905785048171067...

8996.226545675.....

and also:
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1727 1/(((((sqrt5-2)"8 (1/2((4+sqrt7)0.5-(7)"(1/4)))*36 (6-sqrt35)"6
((((sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt

7)(10sqrt7)"0.5)))))))"2)))"1/5-4

Input:

S/ b
\]% 43415 ?+(8+3\1{?]m}+

6}

\l%[zsns 7 +{8+3E)JEJ]2]’WMS} -

Exact result:
(

(289) (V% -3 o V%)

36/5

47 -7

{ w23

1 1
+

2 = 2 2
k J35+15ﬁ+%m{s+3 ﬁ] J%nsﬁﬂ"?m{sm ﬁ]

Decimal approximation:
635.0132975910101118751145951933779892827810868021425968201...

635.013297591....

We have also:

102

4



((1/2(4+sqrt7)0.5-(7)N(1/4)))*24 (1/2(sqrt7-sqrt3))* 2 (2-sqrt3) 4
[((sqrt(3+770.5))-(6sqrt7) (1/4)/((sqrt(3+770.5))+(6sqrt7) (1/4))]*12

Input:

L a7 -:‘ET Lo I 2-5-4[«!3@ e ]
2| 307 -Va) @) [

Exact result:

' T — )

— — . 4
2-V3) 7 V32 (V3:v7 {6 %?]”[*'4“? _:tf?]z

— . 12
4095[“ 6 V7 + V347 ]

Decimal approximation:
3.8076936653286636541096070702737285701017658195906599... x 107!

3.8076936653286....%107!

From which:

1/4%(1/1729)"8 1/(((((1/2(4+sqrt7)0.5-(7)N(1/4))) 24 (1/2(sqrt7-sqrt3))*12 (2-
sqrt3)™4 [((sqrt(3+770.5))-(6sqrt7)(1/4))/((sqrt(3+770.5))+(6sqrt7)™(1/4))]"12
))+728+47+1/4

Input:
1 1 8 1
= +
4(1?29] — 24 . _ e 4o = 2
[lm’mf? _i‘.f?] [l[f?_xfa];”[z_fa]“[—””?“6“?]
= = Va7 4V 6yT
1
T28 +47 + -
4
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Exact result:

3101
4

+

x| — 2
[1924[“ 6 37 +\I3+1,f? ] ]J,--’[?@8155t’:344?fa;wr152@:'::'??1535351[2-\E]4

— 4
V4+v7 i
= v
Decimal approximation:
8996.125308213419180681676512970444421507354203675028773045...
8996.125308213....

W7 3)* a7 -1 7|

and also:

1/5(((1/4%(1/1729)°8  1/(((((1/2(4+sqrt7)0.5-(7)N(1/4)))*24 (1/2(sqrt7-sqrt3)) 12 (2-
sqrt3)™4 [((sqrt(3+710.5))-(6sqrt7)"(1/4))/((sqrt(3+770.5))+(6sqrt7)"(1/4))]*12
))+728+47+1/4)))-76+7-2*%0.618

Input:

1{1 [ 1 ]3
51441720
1

1 i i 0 % B o o [Vavz Vevz |
[E"f‘“"’? _»f?] (3 W7 -V3)"(2-V3) [—]

+

R

VI T 4V ey T

1
?28+4?+£—‘ -76+7-2-0.618

Result:
1728.98906...

1728.98906... = 1729
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From the two expressions, we obtain:

(((sqrt5-2)"8 (1/2((4+sqrt7)0.5-(7)"(1/4)))"36 (6-sqrt35)"6
((((sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt
7)(10sqrt7)*0.5)))))))"2)) 1/3.807693665 x 10"-31

Input interpretation:
36
. 81 II . a4
[[vS -2 [5 [\‘f4+ V7 _,“;?]]

[5 - “‘fE.]6 [\\ é

+

|
—y | e
43+15+ 7 +[3+3~.,f?]-.lf 1047

I 2

L35, 1s J7 [8 31}?] 'Imxf? :

= + +|18+3

\8 v 3.807693665 107°!

Result:
1.717788532... x 10°

1.717788532...%10°

From which:

[(((sqrt5-2)"8 (1/2((4+sqrt7)0.5-(7)(1/4)))"36 (6-sqrt35)"6
((((sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt
7)(10sqrt7)"0.5)))))))"2)) 1/3.807693665 x 10"-31]*1/3
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Input interpretation:

]36

\\%[43+151.,"?+{8+3«.,"?]‘flﬂ«,"?] +

(Vs -2f [é [\“'|4+~E =

6-vos)’

\5[35”5- 7 +[3+3u'?].,‘|"|10,,f?]”

1
o~ [llfl
3.807693665 - 10731

3)

Result:
1197.631563...

1197.631563... result practically equal to the rest mass of Sigma baryon 1197.449

and:

[((sqrt5-2)"8 (1/2((4+sqrt7)"0.5-(7)*(1/4)))*36 (6-sqrt35)"6
[(sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8*(35+15sqrt7+(8+3sqrt7)
(10sqrt7)70.5))))1*2) 1/3.8076936e-31]"1/(P1)-233-2

TE

[LE]G[\é[4z+154?+[3+3\5]\/1w?] +

El

Input interpretation:

V5 -2f

.\Mwﬂ? a7

£[35+15€?+[3+3wf?]\flllﬂwf?]

\‘8

1
3.8076936 - 1073}

]A (1/my-233-2
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Result:
635.12602. ..

635.12602...

and again:

[(((sqrt5-2)"8 (1/2((4+sqrt7)0.5-(7)"(1/4)))"36 (6-sqrt35)"6
[(sqrt((1/8(43+15sqrt7+(8+3sqrt7)(10sqrt7)"0.5)))+sqrt((1/8(35+15sqrt7+(8+3sqrt7)(
10sqrt7)*0.5))))]1"2)) 1/3.80769¢e-311"1/3+521+11-0.618

Tﬁ

[5-4%]6[\é[43+154?+[3+34?]‘j1w?] +

2]

Input interpretation:

-

—

\fll4+w,l'? _Y7

E[35+15~j?+[3+31f?]\;'|1w?]

‘\8

1
3.80769 - 1073!

]"‘ (1;3)+521+11 -0.618
Result:

1729.014...
1729.014...
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Appendix

1729 The Ramanujan Taxicab Number - Integral

(https://www.youtube.com/watch?v=eHvAxIgXHV4)

1: 2| ¥ = \f(\m
“-’«ln(“fm\ 2e1n (M

|+J:/,..

|
lf‘('l-"iﬂq e - = 9 In | {1 AN
S 1729 -7 |- Al e

. =

We have that:

integrate [In (((1729+x)/(1729-x))) * dx/(sqrt((x(1-x))))] from x=0 to 1

Definite integral:

17294

g lng[ 1720-x
——

(l1-xyx

dx = 0.001817

log(x) is the natural logarithm
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Visual representation of the integral:
0.005 III
0.004
0.003
000z

0.001

o
Ees

0.2 0.4 0.6 08 1.0

2P1 In((sqrt1730 + sqrt1729)/(sqrt1729+sqrt1728))

Input:
[f 1730 ++/ 17290 ]
2xlo

v 1729 ++ 1728

logixy is the natural logarithm

Exact result:
V1729 +4 1730
2 lag[ ]

243 +41729

Decimal approximation:
0.001816999926273319080951529960002622095007331804637921759...

0.0018169999....

Alternate forms:

2 {sinh"l[ﬁu' 1729 ] - sil1h'1[241f?]]

——— [
2n10g[1?29 +4 2991170 - 24\/ 3 [3459 +24/ 2991 1?0]]

-zn[lag[zﬁfﬁ +v1729 ) -log(y 1729 +v 1730 )

; 1 ) : i I
sinh™ (x) is the inverse hyperbolic sine function
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Alternative representations:

(v 1730 ++ 1729
2rlog =2rlog,
V1729 +4/ 1728

V1729 ++1730 ]
V1728 ++ 1729

(v 1730 ++ 1729
2rlog = 2 rlogia) log,
v 1720 ++ 1728

V1729 ++1730 ]
V1728 ++ 1729

(v 1730 + 1729 ,
anng =-2rxLiy|]1-
V1729 +v 1728

V1729 ++1730 ]
V1728 +v 1729

Series representations:

[24 V3 -y 1730 ]k

. lcgff 1730 +V 1729 5 I
T = -2
v 1729 ++/ 1728 o1 k
VI17I9+v 1730
:Z;rl.:;.gwf 1730 +v1729 — i rg[ 2443 +/ 1729 x] "
v 1729 ++ 1728 2
o W (B o
! . ] L)
2}1’105[1‘}—2}1’% = fii

v 1730 ++ 1729
2rlo
v 1729 ++ 1728

o — arg[ l] - arg[zn} = l}k [ y 1?'25 +3 1730 x5
4!}1_2 0 +2fr10g[zu}—2}1'z 244 3 4 1729
2m b1 Ik

Integral representations:

V1720 +41730
244341720 Z gy
1

v 1730 +4/ 1720 ]
=2

2 ;rlng[
V1729 ++v 1728

[_ ¥'1729 ++' 1730

-5
Zo Lt ] [(—s5)° (1 +5)
244 3 4 1729

ds

v 1730 ++ 1729 ] J‘J'Nﬂf
= —i

2 frlng[
v 1729 ++/ 1728 =i carty [(l-s)

for
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We have:

: 10 172894
0N 1-xx - 2443 ++/17290 —

\ J

=0.001816999926273319
[ v 1729 44 1730 |~ ) i
V1730 +v 17290 ] - [‘1+ Tavs e | TSy Il +s)
2rxlog = —i f ds
i oty Il - sy

W 1729 ++ 1728

=0.001816999926273319

We note that:

1+(((2P1 In((sqrt1730 + sqrt1729)/(sqrt1 729+sqrt1728)))))

Input:

v 1730 ++ 1729
1+2nrlog

v 1720 ++ 1728

logix is the natural logarithm

Exact result:
v 1729 ++ 1730 ]

243 +41729

l+2fr10g[
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Decimal approximation:
1.001816999926273319080951529960002622095007331804637921759...

1.0018169999....result very near to the value of the following Rogers-Ramanujan
continued fraction:

2z
5 -2z
\/GT— =1+ —————— ~1.0018674362
5 — C
¢ (9 1+ e—67r
1+ o =
1+..

Alternate forms:
1+2nx {sinh"l[m"'TEQ] - sinh"l[24\'q]]

[ —
1+2nlog[l'?29+1,|' 2001170 —24\13[3459+2\" Eggll?ﬂ]]

1% [1ag[24wr3 + w,"'TEQ] 3 lag[v’ 1729 +4/ 1730 ]]

. 1 ) : A ;
anh ™ (x) is the inverse hyperbolic sine function

Alternative representations:

(V1730 +v 1729
1+2rlog =1+2nxlog,

V1729 ++ 1728

V1729 ++ 1730 ]
V1728 +v1729

(v 1730 ++ 1729
1+2rlog i = 1+2nlng[ﬂ}lngﬂ[

V1729 ++/ 1728

W 1729 ++ 1730 ]
V1728 ++ 1729

(V1730 +v 1729 ,
1+2rlog =1-2xL14|1-
V1729 ++ 1728

V1729 ++ 1730 ]
V1728 +4/1729

Series representations:

[24 V3 - 1730 ]k

v 1730 ++4/ 1720 — V243 41729

— 1—2}1’:}_‘
K

v 1729 ++ 1728

1+2nrlog
k=1
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[ 4 1729 44 1730 —x]
24473 w1729

V1730 +v 1729 2
1+2nrlog =1+4ir +
v 1729 ++/ 1728 2x
T e k
o (U ({EBTS st
2rlogx)-2n 5_‘ +k for .
k=1
v 1730 +v 1729
1+2rlog =
v 1729 ++ 1728
T PNEE T ] k
|- 2)-arse o, 1 (T )
1+4ix = +En10g[zu}—2frz P
k=1
Integral representations:
V1730 +V1729 21228 £e FIL
1+2fr10g[ & ]:1+g;r 24341729 Z g4
V1729 ++ 1728 1 t
V1729 441730 \7° . .2
1+2}Tlﬂg[~f1?3cn +v 1729 ]_ 1-111"“’”[_ e ”1”}“
v 1729 ++/1728 i oaty r(l-s)
fol 0
and:

1/(((2P1 In((sqrt1 730 + sqrt1729)/(sqrt1729+sqrt1728)))))

Input:
1

L]

Y 1730 44 172

7.
2w lag[:
¥ 1729+ 172

=

R
oo

log(x) is the natural logarithm

Exact result:

1
+ 1720 14/ 1730

2 lug[ e
24 v3 +y1729
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Decimal approximation:
550.3577548574851864071043034653959423821102095304653929360...
550.357754857485......

Alternate forms:
1

2xsinh™(V1729 } - 2 rsinh~}{24 V'3 )
1

2n10g[1?29+f29911? -24\/3[345%2\.#29911?(:}

1
2443 +4/ 1729
Enlng[ L _]
¥ 1720 44 1730

sinh™ (x) is the inverse hyperbolic sine function

Alternative representations:

1 1
9 lcg[ ¥ 1730 44 1729 ] i lcg,.[ 4 1729 +4/ 1730 ]
¥ 1729 4+ 1728 4 1728 ++ 1729
1 1
V1730 4V 1729 | v 1720 +/ 1730
Enlng[ e _] EHIDg[arlugﬂ[%]
¥ 1720 44/ 1728 + 1728 +v 1720
1 1
v 1729 4/ 1730 ]

Series representations:
1 1
v 1730 4+ 1?29] B [2414'?—»'1?3!3 k
24 v'3 +¥1720

2rlogl —————
V1720 4/ 1728

T B
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1

2 lng Y1730 4/ 1720 1?29
1720 ++ 1728
arg(v 1729 +v 1730 -(24V3 +v 1729 x|
E}T 2im + log(x) -
2
e k
e l}k[ul?z_.owl?zn —x] e
Z 2443 w1720 i a
k=1 k
1
EHIDg["' 1730+ 1728 |
¥ 1729 44 1728
1
fi
mg[u'l?z_c' /1730 s le[u'l?'?'C'w'l?ED ITI"":
24+ 3 w1720 o 24y 3170
2r|2im == +1Dg[x}—zk=1 7
Integral representations:
1 1
2 1o [u’l?BDH-' 1?29] - v 1729 44/ 1730
¥ 1729 4+ 1728 Eﬂﬁzﬂ'zwnz@ ;1 dt
1 i
T r——— P ———r for -1 0
2 xlo [u’ 1730 +4 1729 ] [_1+1..'1?2_9 +4 1730 ] Ficsi® M{148)
¥ 1729 44/ 1728 J-.-Nﬂ 2443 491720 Y
=i w+y [{1-s)

We note that:
Pi/ (((integrate [In (((1729+x)/(1729-x))) * dx/(sqrt((x(1-x))))] from x=0 to 1)))

Input:
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logix is the natural logarithm



Computation result:

T
T = 1729,
1 DE,]—.“-‘,_,I dx

\l'x-:l—le

Decimal approximation:
1728.999879506447806223315931591819850143594443623244003178...

1728.99987....= 1729

Indeed:
Pi/(((2P1 In((sqrt1 730 + sqrt1729)/(sqrt1 729+sqrt1728)))))

Input:

m

{1730 4 17329
2r lag[% ]
v 1720 44 1728

log(x) is the natural logarithm

Exact result:
1
2 ICI v 1729 44/ 1730
2443 441720

Decimal approximation:
1728.999879506447806223320137121028175002953423450641607316...

1728.99987....= 1729

Property:
1

15 a transcendental number

v 1720 4/ 1730
2 lng[ﬁ]
24 43 +v 1729

Alternate forms:
1

2sinh™'(vV'1729 ) - 2 sinh™'{24 /3 )
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1

210g[1?29 +V299117 -24\/3 (3450 + 242091170 |

1

ug[ 2443 1729 ]
¥ 1722 4/ 1730

sinh ! (x) iz the inverse hyperbolic sine function

Alternative representations:

T T
2n10g[“" 1730 +4 1729 ] 2;r10g [ 4 1729 44 1730 ]
Y1720 /1728 ‘L y172E 41720

i i

4 1729+ 1730 ]

3 lng[«f 1730 +4 1729
4 1728 44 1729

Y1720 14 1728 ] 2 ;rlng[a}lngﬂ[

T Fis
E;TIDg[“'”gD +/ 1?29) E;TLil[l— ¥ 1728 /1730 ]
¥ 1722 44/ 1728 1728 +/ 1729

Series representations:
T 1

¥y 1730 4 1729
2 rlog YIEE T2

[24 v3 1730 ]"‘
V1728 44/ 1728

243 1720

i R

i

E}Tlag[«rﬁwﬁ}

A 1729 44 1728
1
forx <0
e e e i
alg[u’ 17290 +V1730 _, 1—11"[“’ 1729 +V1730 _xrx_k
2443 1720 ] 24V 341720
2|12ix +logix —Z
2m g ) k=1 k
T
¥ 1730 + 1729 B
2n10g[ﬁ]
v 1729 + 1728
1
( Y1729 441730
n_algil—]_mg;zﬂ; -1f [T‘zﬂrzﬁk
9|9 | —0f " +10g[zﬂ}_2¢0 24 ¥ 3+V1729
27 k=1 k
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Integral representations:

T 1
9 lc:lg[ y 1730 + 1729 ] ¥ 1729 +/ 1730
¥ 1729 44 1728

T [T
— T |
T T T —5
2xlo [%] [—l+w Fi—s)2 [{1+4s)
v 1720 4/ 1728 i sty 24 ¥3 4V 1720 | i
—i sa+y [{1-s)

[Pi/ (((integrate [In (((1729+x)/(1729-x))) * dx/(sqrt((x(1-x))))] from x=0 to
D)M/15

Input:

| m

| . ]Dg{l"-_{a‘o—t'!‘:ll
15 le 172931 g

P i Ei

1,||' x{1l-x)

logixy is the natural logarithm

Computation result:
| Fiy
1 l—l-':l--—'t”q [

15 '1105{]—51&'_3-] o

T e

= 1.64382

\l' x{1l-x)

Decimal approximation:
1.643815221111591346167514667300234923986886898289283232677...

1.643815221......

[P1/ (((integrate [In (((1729+x)/(1729-x))) * dx/(sqrt((x(1-x))))] from x=0 to
D)IM/15 - (21+5)1/1073

Input:

| i @1 +5)x —
. L T L

| ., log{1Z224) 167

15 [1—1728-xf gy

: \l'x-:l—xj
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logix is the natural logarithm

Computation result:
T 2 1+5

3
15 _L.f_.._.z._':'g 1720) 4

\11-'1 =x)

=1.61782

Decimal approximation:
1.617815221111591346167514667300234923986886898289283232677...

1.617815221.....
With regard 550.357754857485...... , we observe that from the formula of

coefficients of the 'Sth order' mock theta function ¥,(q): (A053261 OEIS Sequence)

sqrt(golden ratio) * exp(Pi*sqrt(n/15)) / (2*5”(1/4)*sqrt(n)) for n = 141, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(141/15)) / (2*5™(1/4)*sqrt(141)) + 4

# iz the golden ratio

Exact result:

R—
—

f |
I 47 |
eV 47/5 @
141

py— +4
245

Decimal approximation:
550.0223965560843749827374026150347221372284172615781992041 ..

550.0223965...
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Property:

\l 475 m
141

Alternate forms:

— isartranscendental number

[ ==
1 15+V5 a5
5 ghiw F G
2\ 1410

\/_1 [1_'_@} {“1,'|'4'?.-'5n
282 '

* 4
25
11280+ 5%% ] 382({1 +/5) ¥ 4937
2820

Series representations:

' 141
¢ exp|m, | w0 -1 [_é}k (141 - 2% z2*
" +4 = 4[)2‘ 1 .
2v'5 141 i k1
I (E F ok e k&
Y exp|ry = i[ 2 [ E}k[s _ZD} il N [_2};: (¢ —Zo)" 5o /
P 0 2 - f
%[—1}[—EL[I41—zDﬁz$
1':'2‘ for (not (zpeR and —w< z
k!
k=0
\qexp[n !%]
4 +4:
2v5 V141
1
arg(141 - x) & )¢ (141 - x)* [ E}k o i
40&!:13(1”{—” +5™ exp(”r{—”
o k! 2
k=0
EXp|mex arg[__x} \,/;i[ al [ x} [ }
k) rm
p p 2}1' 28 k‘
k ko o~kf 1
k=0 k! i
k Eokf o1
10 [ Prg[lﬁtl—x}”i[—l} (141 - x)* x [_E}k : | |
= or(x € R and 0
i 2x ket ! 1
k=0
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—
V¢ exp[;r\( tal ]

15

+4 =

[ 1 J‘l-"z l2rgl-2g M2 M g3 |argi141-2g )2 m)
i 2

En

235 V141
w (-1 ["El}k (141 - z0)* z3¢

[4{)( 1 }1.-'2 [arg{141—zq W2 m) zé".z |l g(141 -2 2 m)] Z

Ep

ki K
k=0 i

En

53"4 [ ( 1 JI.I'Z |mg'||[ % ~Zj) ]II-"I-:.'Z JT:I] 1/2 |: 1+|:ug|: % -2 ]II."I-:Z :r;ll]
" EXDp|m
Zp

i) [_l}k [_é}k [‘;_? _zﬂ}k Zn'k ]( 1 Jl.-'z largid—=n W2 m

k1 %o
/
/

z
k=0 4

ki 1 R
12 [augig-zp (2 m)] L e 1y [_2}k W =sal %
2 3 k!

k=0
i 1 [— El }k (141 - o) z.;.‘k
10 ¥
h !

=0

Furthermore, we have:

2 7 log((sqrt(1729) + sqrt(1730))/(24 (x) + sqrt(1729))) = 0.001816999926273

Input interpretation:

v 1729 ++ 1730
2rlog = 0.001816999926273
24 x +4/ 17209
log(x) is the natural logarithm
Result:
V1729 +4/ 1730
2rlog = 0.001816999926273
24 x +4/ 1729
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Plot:

-3 -2 -1 : ' I — 0.001816999926273

Alternate form assuming x is real:

1.000000000000 log[— ] +4.42065179978 = 0
24 x+v 1729

Alternate forms:

1

2n[10g[—]+ sinh™'[+/ 1729 ]: 0.001816999926273
24 x +vV 1720 [ ]

Efr[lng[—]+ log(y 1729 ++v 1730 ]: 0.001816999926273
24 x + 1729 | |
v 3459 + 2VZ99T 170

2 7 log 9+2v299 — 0.001816999926273

24 x + V1729

sinh ™! () is the inverse hwperbolic sine function
Alternate form assuming x is positive:

1.000000000000 1ag[24x +v 1729 ] — 4.42065179978

Alternate forms assuming x>0:
2% [1ag[~.f 1729 ++/ 1730 ] . 1ag[24x +y 1729 ]] — 0.001816999926273

2% lug[m"l 1729 ++/ 1730 ] _2x 10g[24x +y 1729 ] — 0.001816999926273

Solution:
x = 1.7320508076

1.7320508076 = \3
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2 7 log((sqrt(x) + sqrt(1730))/(24 sqrt(3) + sqrt(x))) = 0.001816999926273

Input interpretation:

vVx +41730
2rlogl ———— | = 0.001816999926273
243 +4x

logixi is the natural logarithm

Result:
[f? +v 1730
2rlogl ————

— . ]: 0.001816999926273
Vx +2443

Plot:

0.0028 |
0.0026 |
0.0024
0.0022 |

00020 |

0.0018 |
I

500 1000 1500 T TR R TR

Alternate form assuming x is real:
Vx +V1730

1.000000000000 lug[
Vx +243

] = 0.000289184519864

Alternate forms assuming x>0:

EH[lﬂg[\G +4 1730 ] ] lag{w,": 4 24«,*?]] — 0.001816999926273

2 lug[w,": +v 1730 ] _2n lag[wﬂ +24 «,f?] — 0.001816999926273

Solution:
x = 1729.0000000012227

Integer solution:
x=1729

1729
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2 mt log((sqrt(x*15) + sqrt(1730))/(24 sqrt(3) + sqrt(x*15))) = 0.001816999926273

Input interpretation:

v x!® 441730
2rlog = 0.001816999926273

243 + 4 xP°

logix is the natural logarithm

Result:

v x!® 441730
2rlog = 0.001816999926273

Vx1® +2443

Plot:

—

0.003

0.002

0,001
Jx15 w2447 )

= 0.001816999926273

1.0 1.5 2.0 2.5

Alternate form assuming x is real:

v x4+ 1730

x +2443

1.000000000000 lug[ ]: 0.000289184519864

Alternate forms assuming x>0:
2 ;r[lag[xl'-‘-"z +4/ 1730 ] . lag[xl'-‘-""'- +24+/3 ]] — 0.001816999926273

2 ;rlug[x”-"z +4 1730 ]- 2 ;rlug[xl'-‘-"z +24 a.ra] — 0.001816999926273

Solutions:
x = -1.607893922050417 - 0.341768403601163

x = -1.607893922050417 + 0.341768403601163 :
x = -1.329874455670192 - 0.966210348952374 ;
x =-1.329874455670192 + 0.966210348952374
x =-0.821907614374444 — 1.423585747224265 ;

x =-0.821907614374444 + 1 423585747224265
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x =-0.171825479757088 - 1.634810236930576
x =-0.171825479757088 + 1.634810236930576 :
x = 0.507966841295748 - 1.563361184886838
x = 0.507966841295748 + 1.563361184886838 :
x = 1.099927080754669 - 1.221592781285675
x = 1.099927080754669 + 1.221592781285675;
x = 1.501699935427279 - 0.668599887978201 ;
x = 1.501699935427279 + 0.668599887978201 ;
x = 1.643815228748888

x =1.643815228748888

2 log((sqrt((11+sqrt2)x+1) + sqrt(1730))/(24 sqrt(3) + sqrt((11+sqrt2)x+1))) =

0.001816999926273

Input interpretation:

|
(11+v2)x+1 ++1730
2rlog = 0.001816999926273

24ﬁ+\/[11+~ﬁ]x+1

Result:

.'
\f (11+vV2)x+1 +V 1730
2 7 log| — = 0.001816999926273

|
\{[11+~E}x+1 +243

125

log(x) is the natural logarithm



Plot:
00026
0.0024 :

0.0022 |

0.0020 | —2m |-:--;|‘

0.00187
| S

i o an — 0.001816999926273

Alternate form assuming x>0:

\fr[llﬁﬁ]m 1+ 1?30]—2n10g[J[ll+E]x+l +24*.j?]:

0.001816999926273

2rlog

Solution:
x = 139.19528541370599

139.19528541370599

2 1t log((sqrt((12+sqrt3)x+1) + sqrt(1730))/(24 sqrt(3) + sqrt((12+sqrt3)x+1))) =
0.001816999926273

Input interpretation:
.'

(12+43)x+1 +4/1730
2rlog = 0.001816999926273

24ﬁ+\/[12+~.@}x+1

logix is the natural logarithm

Result:

.'
(12+43)x+1 +4/1730
2 rlog| — = 0.001816999926273

|
\{[12+~E}x+1 +243
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Plot:l

0.0026 |
0.0024 |
0.0022 |

[ Jhzef3 ) xa w1730
0.0020 | — 2mlog| &

[ | 12433 |l 424 W3
0.00187 e :

20 40 B0 BO 100 120 140 — 0.001816599926273

Alternate form assuming x>0:

2 log \/[12+\G]x+1 i 1?3D]—2n10g[\/[12 +\E]x+1 +24\/§] :
0.001816999926273
Solution:

x = 125.83699435839386

125.83699435839386
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Observations

Figs.

i

.‘I Quantum
[ Fluctuation
¥

Quantum
Fluctuation

Energy Density

FIG. 1: In simple inflationary models, the universe at early times is dominated by the potential energy
density of a scalar field, ¢». Red arrows show the classical motion of ¢. When ¢ is near region (a), the energy
density will remain nearly constant, p = p, even as the universe expands. Moreover, cosmic expansion
acts like a frictional drag, slowing the motion of & Even near regions (b} and (d), ¢ behaves more like
a marble moving mn a bowl of molasses, slowly creeping down the side of its potential, rather than like
a marble shiding down the mside of a polished bowl. Durng this period of “slow roll,” p remains nearly
constant. Only after ¢ has shd most of the way down its potential will it begin to oscillate around its
minimum, as in region (¢). ending inflation.

A\
\J

Graph of a cubic function with 3
real roots (where the curve crosses
the horizontal axis at y = (). The
case shown has fwo critical points.
Here the function is

[(x) — (x* + 3« — 6x — B)/4.
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The ratio between M, and q

My= 3P —32,
2 :

q:—

1.e. the gravitating mass M, and the Wheelerian mass q of the wormhole, is equal to:

\ 3(2.17049 - 10%72 - 0.0012
2 ((3v3) (4.2 10°1.9891 - 10))

1.732050787905194420703947625671018160083566548802082460520...
1.7320507879

1.7320507879 ~+/3 that is the ratio between the gravitating mass M, and the
Wheelerian mass q of the wormhole

We note that:

+

) -45)

B2 | =

[_

11;"3
1.7320508075688772035274463415058723660942805253810380628055. .. 1

i
2

iizthe imaginary unit

r = 1.73205 (radius), §=90°
1.73205

This result is very near to the ratio between M, and q, that is equal to 1.7320507879

~V3

With regard V3 , we note that is a fundamental value of the formula structure that we
need to calculate a Cubic Equation
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We have that the previous result

V3 ] _aE

|
B3| =
Bal =

I ' A
Fatata)sl
_ 1.732050807568877293527446341505872366942805253810380628055. . i

r=1.73205 0 g =90°

)

can be related with:

, 1_+i\ﬂ§ , 1, i3
u (—M{E_T]+v (—V{E_T]—q

Considering:

ft-Bhoft2)

I

= iy 3 = 1.732050807568877203527446341505872366042805253810380628055... &

r=1.73205 i1 d=90°

L]

1 i3 1 i3
1) =——— |- (-1) =+— |=¢=1.73205~+/3
~Cs e e
We observe how the graph above, concerning the cubic function, is very similar
to the graph that represent the scalar field (in red). It is possible to hypothesize

that cubic functions and cubic equations, with their roots, are connected to the
scalar field.
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From:

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

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

Ramanujan posited that this pattern should go on forever, and that similar patterns
exist when 5 is replaced by 7 or I 1—there are infinite sequences of p(n) that are all
divisible by 7 or 11, or, as mathematicians say, in which the "moduli" are 7 or 11.

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

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

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

From Wikipedia

In particle physics, Yukawa's interaction or Yukawa coupling, named after Hideki
Yukawa, is an interaction between a scalar field ¢ and a Dirac field y. The Yukawa
interaction can be used to describe the nuclear force between nucleons (which
are fermions), mediated by pions (which are pseudoscalar mesons). The Yukawa
interaction is also used in the Standard Model to describe the coupling between
the Higgs field and massless quark and lepton fields (i.e., the fundamental fermion
particles). Through spontaneous symmetry breaking, these fermions acquire a mass
proportional to the vacuum expectation value of the Higgs field.

Can be this the motivation that from the development of the Ramanujan’s equations
we obtain results very near to the dilaton mass calculated as a type of Higgs boson:
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV and practically equal to
the rest mass of Pion meson 139.57 MeV
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Note that:

goa =\ (1 + V2).

Hence
649 = €™V2_ 244 276e V2
- -
6499934 = 40966V 4 ..
so that

64(go3 + got) = €™V — 24 + 4372 V2 4 o = 64{(1 + V)2 + (1 —v2)"2}.

Hence .
e™V2% = 2508051.9982. .. .
Thence:
64972t = 4096~V 4 ..
And
(g2 £ g t) =@™VB 20 i Lo o= B4 VDR 4 (1 =3P

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

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

All the results of the most important connections are signed in blue throughout the
drafting of the paper. We highlight as in the development of the various equations we
use always the constants ., ¢, 1/¢9, the Fibonacci and Lucas numbers, linked to the
golden ratio, that play a fundamental role in the development, and therefore, in the
final results of the analyzed expressions.

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

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

and Lucas numbers form a complementary pair of Lucas sequences

The beginning of the sequence is thus:

0,1,1, 2 3,5, 8 13,21, 34,55, 89, 144, 233, 377, 610, 987, 1597, 2584, 4181, 6763,
10946, 17711, 28657, 46368, 75025, 121393, 196418, 317811, 514229, 832040,
1346269, 2178309, 3524578, 5702887, 9227465, 14930352, 24157817, 39088169,
63245986, 102334155...

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

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

The sequence of Lucas numbers is:

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

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

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

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

133



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

3]

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

special case of these logarithmic spirals

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

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

’%2 — 1.644934 ..

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

Jt | 3

7
y 5 I —_ 3
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Ramanujan's manuscript. The representations of 1729 as the sum of two cubes appear in the bottom
right corner. The equation expressing the near counter examples to Fermat's last theorem appears
further up: o’ + B* =y° + (-1)". Image courtesy Trinity College library.
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