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Abstract

In this research thesis, we have analyzed further Ramanujan formulas and described
further possible mathematical connections with some parameters of Particle Physics
and Cosmology: Pion meson mass (139.57 MeV), Higgs boson mass, scalar meson
fo(1710) mass, hypothetical gluino mass and Cosmological Constant value.
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https://www.wikiwand.com/en/Pi

Srinivasa Ramanujan, working in isolation in India, produced many innovative series

for computing 7.

From:

Modular equations and approximations to 7 - Srinivasa Ramanujan - Quarterly Journal of
Mathematics, XLV, 1914, 350 — 372
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Summary

In this research thesis, we have analyzed the possible and new connections
between different formulas of Ramanujan's mathematics and some formulas
concerning particle physics and cosmology. In the course of the discussion we
describe and highlight the connections between some developments of
Ramanujan equations and particles type solutions such as the mass of the Higgs
boson, and the masses of some baryons and mesons.

Moreover solutions of Ramanujan equations, connected with the mass of
candidate glueball fy(1710) meson and with the hypothetical mass of Gluino
(gluino = 1785.16 GeV), the masses of the  mesons (139.57 MeV) have been
described and highlighted. Furthermore, we have obtained also the value of the
Cosmological Constant.

All the results of the most important connections are highlighted in blue
throughout the drafting of the paper
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MANUSCRIPT BOOK 1 OF SRINIVASA RAMANUJAN

Page 323

for x =2 and n = 8, we obtain:

4/P1 * (((1-e"(-Pi) — (1-e"(-3P1)/(372)) + (1-e”(-5P1)/(572))))) — 4 tan™-1(e”-Pi)
Input: . .
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T 32

tan~! (x)is the inverse tangent function

Exact Result:
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{resultin radians)

Decimal approximation:
1.045481089990804929843170409244130499174030865104459079924

{resultin radians)

1.045481089.....
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From which, we obtain:

1/10752(((((((A/Pi * (((1-7(-Pi) — (1-eN(-3Pi)/(372)) + (1-e"(-5Pi)/(5"2))))) — 4 tan’-
1(e-Pi))))+((1/golden ratio*1/10))-16/10°4))))

Input:
1 ([4 o e 3T e spaed 3 1 AR
— |- [1-&" -|1- +[1- -4tan e ||+~ — - —
10°2 {{ = 37 57 ) ¢ 10 10%
tan I (x)is the inverse tangent function
# iz the golden ratio
Exact Result:
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10000000 000000000000000000000000000000000000 000000000

(resultin radians)

Decimal approximation:
1.1056844888657944146636290926806943109460617830850353... x 1072

(resultin radians)

1.10568448...*10™ result practically equal to the value of Cosmological Constant
1.1056*10™ m™
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Continued fraction representations:
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And again:

1073*(((4/Pi * ((1-e(-Pi) — (1-eM(-3Pi)/(372)) + (1-e(-5Pi)/(572))))) — 4 tan"-1(e"-
Pi))))+27/2+8

Where 8 is a Fibonacci number

Input:
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tan I (x)is the inverse tangent function
Exact Result:

4{1 5 g3 m g3 -
25 o

737 +1000

(resultin radians)

Decimal approximation:

1782.481089990804929843170409244130499174030865104459079924 ..

(resultin radians)

1782.481089.... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).
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Page 326

For 2.91563611528....=y=¢; 0.0395671...=z=1 and x =2, we obtain:

19



2.915636115282(-2)*(2*(1+2)/(1-2)"24276%(1+273)/(1-
2A3)A 2428 0%(14275)/(1-275 Y 2))E(142)/(1-2)-3/2%2°2%(142/3)/(1 -
2A3)+5/25276%(14275)/(1-215)

Input interpretation:

1+2 1+2° 1427 Y iad
2915636115282 - (-2 2 - — B o 1+ +

+ + =
(1 -2y (1-27¢7 (1-2°¢ ) 1-2
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B s
Result:

1042.198599190821988838242872246172142113869481195183588523...
1042.19859919...

1/8(((2.915636 11528 2(-2)*((((2*(1+2)/(1-2)"24+2°6*(1+2/3)/(1 -
2/3)A 2428 0%(142°5)/(1-275)°2))) X (142)/(1-2)-3/2%2°2%(142/3)/(1 -
2A3)+5/2%5276%(14+275)/(1-275))))+ 1 1-golden ratio

Where 11 is a Lucas number

Input interpretation:
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2 2
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1
= 2.91563611528° [-21[2

32«2

+

N [

# iz the golden ratio

Result:
139.65679091. ..

139.65679091... result practically equal to the rest mass of Pion meson 139.57 MeV
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Alternative representations:
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(1+29)3% x2? 52 %25(1+25)
1 23 + 1 25 +11—¢=

1(-324 (1+2%)26x52
11 +2 cos(216%) + - +
Bl -7 e

1 P LI % o o
6 l?lEﬁSﬁllEEBDDDDZ[ﬁ — g [ i H

p?ﬁ [1-2_

2.9156361152800002 (1 + 2) (- 2}[2H+m 25 {1429 leqMQSﬂ

+ +
-7 (123 {1-25)

8 g

(1+23)32 x2® 5% x25(1+2%)
+ 2 +11—¢=
3 5
1-2 1.2

+6  2.915636115280000°

1(-324 (1+25)26x52
3 R +
8| -7 s
1 ¢x2% (142721
b -+ + - -
1 77 (1-2%

]] + 2 5in(bB6 )
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10A-52(((1/1073(((2.91563611528"2(-2)*((((2*(142)/(1-2)2+27°6*(1+273)/(1 -
2A3)A 2428 0%(14275)/(1-275 Y 2))E(142)/(1-2)-3/2%2°2%(142/3)/(1 -
DA3VHS5A2*DAGH(14275)/(1-275))))+1/golden ratio* 1/10+16/1074)))

Input interpretation:
1

ll:|52
1 B 1+23 1403 1+2
[——5[5.915535115282 [-21[2 E _ 426 2 — 42" t 52] i Y
10 (1 =2 (129 (1-25%) 1-2
1+2° 1627 4 3 16
o LWl P | O i [ N M
1-2° 1-2°) ¢ 10 10%

# iz the golden ratio

Result:
1.1056019981... x 10732

1.1056019981...*107* result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Alternative representations:
26 (1423) 210 (1425))

2(142) 2
2.9156361152800007 (142)(-2)| =122l +
a-2@ (=28 (-25P ] (142%)32.22 52 .35(1425)
- +
1 1-2 1-23 1-3° 2
1072 10?

1 16
PR e YT
10¢ 10*
PR IO B a5y o10
=79 {1+2-)2 5 Q sl 1142 I|E
=32 : +6 - 2.9156361152800002 |6 L4 -t =
=7 1-23 1om? 125
16 | o) 1
—4 + 7 =+ -
10 10 10 (2 sini54 1
1|:|52
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28 (14+23) 2101 425))
2.9156361152800002 (142)(-2) | 20420, = =1, = 1= o
n-22 (1-23@  [1-2°} o . Fp, S T P
1-22  (1-23) (1=25)F ] (142%)32 x22 52«30 (1425)
1 1-2 1_23 1_25
1072 102

1 16
g o e
10¢ 10°
P O (1 .n5]0l0
_ana (1427)2 5 a6 (1427)2
3;4+' . = 46 2.0156361152800002 |6 %+9—“,:+'|I '5,?
1 16 & 1-2 -7 11-2 :I" ]
e — e + o
0 (-2eos216%) 109 103
1052
28 (1423) 2191425}
2.915636115280000° (142)(-2) | 4020, = =1, = 1 | S
a=22 (-39 (@-252 ) (14293 x2? 52«38 (142%)
1 1-2 1-23 1-25
1472 10°
1 16
CRa I in i) T
10¢ 10*
_324 (142°)28 .52 g. 96 (1425)210
B 46 2.015636115280000% |6 « -4+ 2 -4
16 -7 1-2 Lom? 1252 1
T +
1w 103 10 (-2 sin{&66°))
1|:|52

2772+(((2.915636115282(=2)*((((2*(1+2)/(1-2)2+276*(1+273)/(1-
2A3)A 2428 0%(14275)/(1-275 )Y 2))E(142)/(1-2)-3/2%2°2%(142/3)/(1 -

2N3)+H5M2*F276* (14215)/(1-215))))-47+4
Where 47 and 4 are Lucas number

Input interpretation:

13 1.4:24 1427 142
2?2+[2.915635115282 [—2}[2 T o6 ® L ol0 T o,
(1-27 (1-2%F (1-2°%) 1-2
5.2 1+2°
3% x 2° = +5% %25 - ]_4?+4
1-23 = ga
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Result:
1728.198500100821088838242872246172142113860481105183588523...

1728.19859919...

This result is very near to the mass of candidate glueball fy(1710) 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

27M2+(((2.91563611528"2(=2)*(((2*(1+2)/(1-2)2+276*(1+273)/(1-
2A3)A 2428 0%(14275)/(1-275 Y 2)))E(142)/(1-2)-3/2%2°2%(142/3)/(1 -
2A3)+5725276%(14275)/(1-275))))+11

Where 11 is a Lucas number

Input interpretation:

142 e 1429 i 1#2% § 142

+2 +2 -
(1-2y (1-2%p (1-2%2) 1-2
. Lx20. 5 56 1+25]+11

27% +12.91563611528° [-2}[2

+

]::=9d S o

Result:
1782.198590100821988838242872246172142113869481195183588523. ..

1782.19859919... result in the range of the hypothetical mass of Gluino (gluino =
1785.16 GeV).

We have that:
2/(1-2)-(2"3)/(1-273)+(276)/(1-275)-(2°10)/(1-2"7)

Input:

12 31-2% "1=2% 71-=97

Exact result:
141690

27559

24



Decimal approximation:

5.141333139809136761130665118473094089045320947784752712362...

5.1413331398...

27(((2/(1-2)-(273)/(1-273)+(276)/(1-275)-(2710)/(1-277))))+1/golden ratio

Input:
2 23 26 210

1
27 - - =
L—2 120 "1=9% 712714

Result:
1 3825630

g e s
@ 27559

Decimal approximation:

139.4340287635965873987325450331301785210439747609940860959..

# iz the golden ratio

139.43402876 result practically equal to the rest mass of Pion meson 139.57 MeV

Alternate forms:
7623701 + 2755945

55118
3825630 ¢ + 27559
27559 ¢
v5 7623701
"2 " 55118

Alternative representations:

27 - + - ,_,]+
12 qugd  pagt  pug?

26 10 1
2?%2-- 7]

8
i = + .
7 1-2% 1_9° 28in(34 )

2 23 25 10 1
27 - - - - |+
13 qegd  1aglh 1y

1 8 26 giE
2?-2--§+ s

2 cos(2169) ¥

25



2 23 26 210 1
2? e = = + — =
13 qmgd T g g i
27(-2 i 2° 2% i
?+ 1-29 1-97 2 sin(6B6 7}
And:

24(((2/(1-2)-(273)/(1-273)+(276)/(1-275)-(2710)/(1-277))))+golden ratio

Input:

24 - +
1-2 1-2 "1=9% 71-=37

# iz the golden ratio

Result:
3400560

27559

Decimal approximation:
125.0100293441691771153405496777198962548080119266398279588...

125.010029344... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
68286(70 + 275504/5

55118

27559 ¢ + 3400560
27559

6828679 5

SR
55118 2

Alternative representations:
2 23 26 2 10
= +
1-2 1-2% 1-2° 1-2

26 210
+ - + 2 sini54 %)

24 i
7 pogd pogd

26



24 - + - = |+d =
[1—2 gt g 1-2-‘]

8 26 Ell:l
—2cos(2169+24|-2-——+ £ -
77 1= 1.7
2 23 25 10 8 26 210
24 - - - ,,]+4Ia:24 -2--=—+ - - |- 2sinib66 )
1=2 o2 128 1.2 O 5 O B

And:

1/10°52(((1/5(((2/(1-2)-(273)/(1-273)+(276)/(1-275)-(27 10)/(1 -
2AT)))FT6/1073+(11+3)/1074)))

Where 76, 11 and 3 are Lucas numbers

Input:

1 f1f 2 23 26 210 G T TS
172 1511-2 1-2d d Y T B 10° 5 104
Exact result:

152 355 333

1377950000000 000000000000000000000000000000000000000000000000

Decimal approximation:
1.1056666279618273522261330236946188178090641895569505... x 1072

1.105666...%10™* result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Alternate form:
152 355 333

1377950000000 000000000000000000000000000000000000000000000000

27



Page 327

For x = 1/2, we obtain:

8Pi*0.5°3*[1/(((e"(Pi)-e"(-Pi)))"2)*-1%1/(0.5°4)+1/((((e (2Pi)-e(-2Pi)))"2)) 1/(16-
0.5°4)]

Input:
81057 w=1y= a + 2 ® t
T B —
{eﬂ' _e—il'l')ﬂ D54 {EEIT _eﬂﬂiﬂ']ﬂ 16 _{].54
Result:
-0.0942188. ..
-0.0942188... partial result
Alternative representations:
8r0.5° . + !
FiIL = =
0.5% (" —e™P (16 -0.5%)(e? ™ — 27
. 1 1
1440°0.57 |- . =+ . —
0.5% (e 1807 4+ o180 (16 - 0.5%) (—e7®" 47
8r0.5° : + ! 8r0.5°
FimL T i = ami.
0.5% (" —e™P (16 -0.5%)(e®" -2

1 1
- + forz=1
[ 0.5% (exp”(z) - exp " (z))° (16 - {].54} {v:::lcpl2 T(Z) — exp - "l[z]]2 ]
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1 1

+
5% @ =&Y (16=05Y) (T~}
1 1
+
0.54 [‘,—u'h:rg-:—l]I _ ‘,Hn:vg':—li}z [15 L 0_54}[{,—2”05#—1] _fZHDg-:—lJ}E

8105 [-

~8ilog(-1)0.5 [—

Integral representations:

1 1
8 0.5 [- + ] -
B.5% (=&Y (16=205%) ("~}

1 992 I:“4 E‘”sinf.r]_-‘r ot

[ 1+ 1l=|:3 E”sincr]_-'r dt ]2

oo SITU(E) fognrvedr e SIN(E) o gnmvedr o SIN(E)
[j : Jt +1.99608 o4 sinieye de j : dF + 8l sty de J : dl’}
i 0 0

1 1
8r0.5° [- i ]:
B.5% (" —& ™Y (16=05%) (e~ 2"}

T | o fiilay (o 1
-[[32 T S U di +1.99608 % b V)% j dt +
o 1+t 0o 1+t

R 1/{14¢2 )t j’“ 1 Jt}]j{f[_l LY 1/{14¢2) e ]2]

0 1+t2

8 .:.53[ - x ]
Tl = + =
B:5% (2" —¢™Y (16=05%) ("~ ")

' 2 . 2
rod B ey S 2 s SIN1IT(E) roo B i3 w0 SIDS(F)
_[[321;4]0 sin= )< dr J dt +1.99608 ¢+ =i @)t dt [ dt +
o t? Jo $2

2 5

(oo gin? iy e 2 w SIN(T (0 ginZ iy e 2 e v2

o8 I sin®0t? de JW [ }Jt I..f[_lﬂus [y sin=)t :!r]
0 = /

1/(2Pi*0.5"3)+Pi/(3*0.5)-(Pi"2)/(sin"2(0.5*Pi)* (e (2*0.5*Pi)-1))+2((((1/(e"(2Pi)-
1))* 1/(1-0.5°2)2+2/((e"(4Pi)-1))*1/(4-0.5"2)*2)))-0.0942 188

Input interpretation:

1 m e
+ e +
2xx0.5% 3x05 sin?(0.5x)(e20°7 - 1)
1 1 2 1
2 - - 0.0942188

7 =1 [1-05F 7-1 [4-05%F

Result:
2.83430...

2.83430... final result
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Alternative representations:

1 T n
+ T +
2205 3x05 sin?@5n (057 -1)
2[ x - ] 0.0942188
+ — . =
(1-85°P (2" -1) [4-052P " -1)

1
- +
2705 (-1+e")costiy

_0.0942188 + — +
{5

1 2
2 -
[[-1”2"}[1-0.52}2 [—1+¢=4”}[4—D.52}2]

1 T n°
+ T +
2x0.5% 3x05 sin?(0.5x)(e? 077 - 1)
2[ x : ] 0.0942188
+ — 4. —
(1-052P {27 1) [4-052P (-1
1

_0.0942188 + — + s i
1.5 2705° (-1+é&")cosh?()

1 2
2 -
[[-1”2"}[1-':'.52}2 [-1+.«4"}[4—G.52}2]

1 m r
+ T +
22057 3x05 sin®050) (07 -1)
[ - - ] 0.0942188 = —0.0942188 + —
+ - = —u. F——iF
(1-0.5%P (e?" -1) (4-0.5%P(e*" -1) 1.5
1 [ 1 2 ] n
+2 - -
271053 (—1+27)(1-05°F (-1+&™{4-05F) 1 H,n}[;f
sec()

Multiple-argument formulas:

1 i 2
" LT +
2}T|:|.53 3 D.S Slnz[D.S .i"I'} [‘,2 Q.3 0 11

1 2

y (1- ':'.52}2 [f‘?" -1) ’ (4 - |:|_52}2 [04,1 1) -0.0942188 =
3.55556 0.2B4444 4

-0.0942188 + - +— +0.666667 1 -

1+ _14e&*" =®

(-1 +¢")(35in(0.166667 1) — 4 sin*(0.166667 1)
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1 m n
+ T +
27057 3x05 sin®(0.5x)(e? 027 - 1)

1 P
+ ~0.0942188 = —0.0942188 +
(1-057) (¢*" -1) (4-0.52F(e*" -1}
3.55556 0.284444 4 ,112
+ + — +0.666667 7 - :
“liper T =lagt m 4i-1+¢")cos?(0.25 7 5in%(0.25 m)
1 T e
+ - +
27057 3x0.5 sin®(0.5x)(e? 057 - 1)
1 .
+ ~-0.0942188 = -0.0942188 +
(1-05F (" -1) (4-052P (e -1)
3.55556 0.284444 4 T
+ + — +0.666667 - :
g T =Tagt “m -1+ &™) U_g sicosimy sin(m)

47(((1/(2Pi*0.5"3)+Pi/(3*0.5)-(Pi"2)/(sin"2(0.5*Pi)* (e (2*0.5*Pi)-
D)F2((((1/(M2PI)-1)* 1/(1-0.5/2)2+2/((e (4Pi)-1))* 1/(4-0.5°2)"2)))-
0.0942188)))+e-+(5+sqrt5)/2

where 47 1s a Lucas number
Input interpretation:

4?[ 1 m e
+ = +
2xx0.5% 3x0.5 5in?(0.5x)(e?0°7 ~1)

2[ - : - > ] DD942188] l[5 Vs)
+ —u. + e+ = +
71 (1-05F e "=1 [-05F 2

Result:
139.548...

139.548... result practically equal to the rest mass of Pion meson 139.57 MeV

31



Alternative representations:

4?[ 1 m T
+ - +
2705% 305 sinz[D.S x) (e 037 ~ 1)
2
2 + - D.DQ4EIEE]+¢= -
[[1 DSZ 2 _1) (4-052) [;-“”-1}]
1 1 P
- 5+\E —<-+4?[ 0.0942188 + —— + i +
2 2705  (-1+&")cos?0)

2 1
2[[1“’ =05 [—1+f4”}[4-a.52}2]]*5[E”E]

4?[ 1 T e
+ T +
2x05% 3x05 sinE[D.S i) (2 X0I 7 1)
2
2 + 5 D.DQ42188]+¢= +
[[1 052}2 (" -1) (4-05%F [«4”-1}]

1 1 a°

—[5+1."5]:¢=+4'.?[—D.D942188+i+ i "

2 1. 2705°  (=1+¢&") cosh?iy

2 1
2[[ 14627 [1 052}2+[-1+f4”}[4-o.52}2]]+5[SH‘E]

4?[ 1 m n*
+ = +
2x051 3x05 sin?(@.5x)(2 %007 1)

1 2
2 + - 0.0942188
[[1-(3.52}2 (2" -1) (4-0.5%) [«4"-1}] ]+

1
5
27057

f+é [5+~E]:¢-+4? 0.0942188 + — +

fEvear ==
(<1+£27)(1-0:5°F i (<1#&'")(4-0:5%F

r* 1
-5 5
[1+f}[ﬁ2+2[+\/_]

Series representations:

4?[ 1 m r
+ T +
2705% 3x05 sin?0.5m (e 077 - 1)

1 2
2[ + ]—0.5942188]+f+
(1-05F (" -1) ([4-052P (" -1)
1 167.111 13.3689 188
—[5+\'E]:—1.92828+P+ + i 3T 3B R
2 2m &4
47 o°

-l+e -1+¢™7 m
4(-1+eM (D0 1 T120.5m)

L s
o3 Ve 2o (i)
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4?[ 1 m }1‘2
+ - +
27057 3x05 sin®0.5x)(e? 077 - 1)

2 [[1 B D.Sz}i @ 1) + 4057 £ 2 1}]— D.D942188]+f +

1 167.111 13.3689 188
5[5+1."5]=—1.92828+f+ — — +— +31.33332-
+e

-l+e J‘T
47 o* 1

\/_ [ 4 {__}k
4[—1+¢=”}[z:’=n[—1}"‘J1+2k[0.5;r}} T2 Z

4?[ 1 m }1‘2
+ - +
27057 3x05 sin?(0.5x)(e? 077 - 1)

1 3
2[[1—&52}2[43"—1} (4-0.52]2 (¢*" -1 }]-D-0942188]+

1 167.111 13.3689 188
f+—[5+£]=—1.92828+f+ + + — +
2 “T4e" “<lte™ T

47 n*
31.3333 7 - . —+
4(=1+M (D20 =1 T1i20.5m)

K CDF 5 -xf k(-1
%Exp[mlargﬁ x}”\qi o0 x [2}k

2

o for (x e R and 2
k=0 i

Multiple-argument formulas:

4?[ 1 m r
; _
2x05% 3:05 sin?(0.5m(e? 37

1) !
[ : + < ]— 0 D942188]+ -
(1-0.52F (2" -1) (4-05%PR(*"-1))

1 167.111 13.3689 188
5[5+'\'€]=—1.92828+f+ — — +— +31.33337-
+ £

-l+e mw

47 x* V5

+
(-1 +¢"){35in(0.166667 1) - 45in®(0.166667 ))* 2

4?[ 1 m n
+ 7 +
2705° 3+05 sin(0.5m(e? 027 -1)
1 2
+ - 0.0942188 [+
(1-052F (@™ -1) ([4-052F (" -1)

1 167.111 13.3689 188
f+—[5+ﬁ5}=-1.92828+f+ - i
2 R [P A, [ m

47 * V5
31.3333 - . +
4i-1+¢")cos?(0.25msin?(0.257 2
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4?[ 1 m n
+ 7 +
2705 3x05 sin?(0.5m(e? 977 - 1)

1 2
2 - —D.D942188]+f+
[[1-(1'.5-?]2 (2" -1) (4-0.5%) [f“"-l]]
1 — 177778  0.1422224 4
—[5+1u"5]=f+4?[—|:|.|:|942188+2[ + ]+—+C|.I5|5555?fr—
2 et wilpgit m
ul 1 i
: . ]+ = [5 +V 5 ]
(-1 +¢"){35in(0.166667 m - 45in*(0.166667 m))* | 2

We have also:

1/10752[(((1/(2Pi*0.5°3)+Pi/(3*0.5)-(Pi*2)/(sin”2(0.5*Pi)* (e (2*0.5*Pi)-
D)F2((((1/(e(2Pi)-1)*1/(1-0.5/2)2+2/((e (4Pi)-1))* 1/(4-0.5/2)"2)))-0.0942 1 88)))-
sqrt3+34/1074]

Input interpretation:

1 [[ 1 m n°
- - -
10°2 ({27057 3405 sin0.5m(e* 077 -1)
34

2[ : : - = ] 0 0942188] V3 ]
+ — L. - e T
e"-1 (1-05%F €*"-1 (4-0.5%) 104

Result:
1.10565... x 1072

1.10565...%107 result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Alternative representations:

= P :
7 B -

1':'52 E}TD.SS 3 05 Sinz[D_S .i'T'F[.IFE 05m _ l-l

2[ 1 = ] 0 uemzms] B 4 ]

N M —~ +— | =
(®™-1){1-05%F (e*" - 1)(4-0.5%) =
1 34 .

S S o
2705° 10

1 T
—|-0.0942188 + — + *
msz[ 15 (-1 + &™) cos?(0)

(v ]
(~14+2M)1=-0.5°F (-1+&*7)(4-0.5%)
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1[[1 T e

7 B -
1':'52 2 .i"I'|:|.53 3 =0.5 Sinz[D_S ) [‘[,2 05m _ 1l|-
: 2 34
2 + . D.ﬂ942188]_ﬁ N _] _
[[.:“2"—1}[1—[11.52_‘}2 (e*T - 1}[4_,3_52}2] 10°
- [ 0.0942188 + — ! 34 i
L (i EIE )
& 1.5 27x05% 10* (~1+e")cosh?(0)

e S

2L <052 P N (=1 & )4 -0.5%F

= PP -
£ == -
1':'52 2 }TD.SE 3 |:|.5 Sinz[DIS }T} [{'2 05m o 1l|.
1 2 34
2 + = D.ﬂ942188]-\/§ + —] s
[[Pzn—l}[l—D.SE}z [{.4"’_ 1}[4_&52}2] 10°
L [_0.0942188 + - e
L o "o
10 15 2,05 104
1 2 2
2[—1 2”}1—':'52'}2-'- -1 4"}4_|:|52}2]_ = 1 z_ﬁ
(-1+e& 7} S (-1+e™T) 5] [_1+f}[__ﬂ
sec|l])
Series representations:
= P -
2 = -
1':'52 2 .:"I'|:|.53 305 Sinz[D_S ) [{'2 0.5m _ 1-|.
: 2 34
2 + -0.0942188|-/3 + _]:
[[fzn—l}[l—D.SE}z [,_:.457_ 1}[4_,3_52}2] ] 10°

3.55556 %1072  2.84444 %1073
+
~1+&2" o R

+6.66667x107% 71—

~0.08188x 107 &+
4%x10732

T

n JI,-"'l 40000000000000000000000000000000000000000000000000000

(-1+&") LZ‘ & J1o00.5 fr}]z

=|:|

1
ﬁzz;z*[z]
ke

10000000000000000000000000D0000000000000000D0DD0D0D0O000 D00
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= e +
1':'52 2 |:|53 305 Sinz[D_S ) [‘,2 05m _ 1l|-

1 2 34
2 + —D.G942188]— 3+ —]:
[[EZJT 2] \/_ 1|:|-4

~1}(1-05%F (e*" - 1){4-0.5%)
3.55556%107°%  2.84444 %1073

+
B P oYy gt e

+6.66667x107% 51—

-9.08188x 107 &+

451072

m

40000000000000000 000000000000 000000000000000000000000

[—1 +fn}LZ[—1}k J1+2k[|:|.5 .Fr}]z]_

=|:|
':.'%]k':'%]k
kl

e /
/

V2 1o

=00

10000000000000000000000000000000000000000000000000 000

. 4
£ = -
1':'52 2 |:|53 305 SiHZ[D.S ) [1‘2 05m _ lll-
2[ 1 - ] 0 D942188]
+ -0, -
(€*™ —1){1-05%P (e*™ - 1){4-0.5%)?
34 54 3.55556x107>2
\E +— |=-9.08188x107"" + .
1':'4 -1 +f2:r
2.84444x 10732 4x10752
- + 6.66667 %1072 1 —
gt T

” / 10000000 000000000000000000000000000000000000 000000000

I
-.ﬂ_- i l}k D.51+2k }T1+2k
_1+£" -
[ ”}[?—' (1+2k)!

] = = ~(_1
expin | 220)) 5 g, LT

10000 000000000000000000000000000000000000 000000000000

forixeRandx <0

k

Multiple-argument formulas:

= reter -
= = +
lDSZ 2 }TD.EE 3 |:|.5 Sinz[DIS }T} [{'2 0.5m 2z 1'|.
= 2 34
. *: —D.G942188]—\E+—]=
[[.:«2”—1}[1—[1!.5‘?}2 (e*T - 1}[4_,:,_52}2] 10°
3.55556 0.284444 4
[—D.DQDEIEE - - + — + 0.6BBHBET I -
—Tae™ clypEt® =

x ” ] /
(~1+¢™)(3 sin(0.166667 1) - 4 sin*(0.166667 ) /
10 000 000 000 000 000 000 000 000 000 000 000 000 00O 000 000 000 000
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1 [[ 1 ¢ -
= = +
10212705 3-05 sin?(0.5m (e 077 - 1)
! 2 34
2 + - 0.0942188 |-/ 3 + —~ | =
[?“-Uﬂ—&ff &“—Uﬁ—mff] )

1.77778 0.142222 4
[—ﬂﬂ9U3183+2[ 3 = }+—-rﬂjﬁﬁﬁﬁ?x—

i R o e, [P m
ﬂ_ﬂ
. . -3
(-1 +¢7)(3sin(0.166667 ) - 4 5in*(0.166667 m)*
10 000000 000000 000 000 000 000 000000 000 000 V0D 000 000 000 000

1 1 . o
= = +
10°21l2705° 305 sin?0.5 ﬂj{eﬂﬁcﬂ.ﬁn =7}
L 2 34
. + - 0.0942188 |-y 3 + — |=
e ) RERE=]
3.55556 0.2 84444 4 ng
~0.0908188 + =50 + == + ~ +0.666667 x - e e e
10 000000 000 000 000000 000000 000 000 000000 000 000000 000000

Page 328

For 6 =&, and x = 2 we obtain:

Pi/8-1/2*tan™-1*x"2 = (cos(P1))/(cosh(Pi/2))-(cos(3P1))/(3cosh((3P1)/2))+
(cos(5P1))/(5cosh((5Pi)/2))

Where
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(cos(P1))/(cosh(Pi/2))-(cos(3P1))/(3cosh((3P1)/2))+ (cos(5P1))/(5cosh((5P1)/2))

Input:
COS(m) cosi3 m) cos(Sm
- -
cush[g} 3 cash[%} 5 ccsh[Sz—”}

cosh(x) is the hyperbolic cosine function

Exact result:

1 3 1 5
—sech[E] + = sech[—?r} - = sech[—n]
2 3 2 5 2

sechix) is the hyperbolic secant function

Decimal approximation:
-0.39270371917497223187894692013318053770132991527772714109...

-0.39270371917 result very near to —% = —0.392699081 ...

Property:
1 3 1 g5
—sech[E] + = sech[—nJ - = sech[j]is a transcendental number
2 3 2 5 2

Alternate forms:

1 3 5

e (— 15 sech[ E] +5 sech[—F] -3 sech(—nn

15 2 2 2
2 ccsh[f} 2 cnsh[ﬂ' 2 cnsh[sﬂ}

~ 2’ 2 ~ 2
1+coshimy 3(1+coshi3a) 5(1+coshi5m)

(=53 + 106 coshim - 70 coshi2 7} + 30 cosh(2 m SECh[g}

15 (2 coshim - 111 - 2 cosh(m) + 2 coshi2 a)

Alternative representations:
cos(r) cos(3 ) cos(3 m) cosh(-im) cosh(-3im cosh(-5im

ccsh[g} ) 3 cnsh[%} ’ 5 cnsh[s‘?”} cns[‘f} 3 cas[géir i 5 cas[s‘;i}

cos(r) cos(3m cos(5 ) coshiim)  coshi(3im cosh(5 i m
- + = s = F :
cnsh[g} 3 cush[%} 5 cnsh[s‘?ﬂ} cus[— f 3 cas[— %} 5 cns[— %}
Cos(m) cos(3 ) cos(5 ) coshi-imy coshi(-3im coshi-5im
- - £ — - — + T
cnsh[g} 3 cnsh[%' 5 ccsh[s?”} ms[— ‘?T} 3 cns[— Sf} 5 cns[— %J\
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Series representations:
Cos(m) cos(3 m) cos(5 m)

cnsh[g} i 3 cush[%} ’ 5 cosh{s‘?”}

oo i _1_25 ‘,':—5."2—':5—4'Jk:|:r {3 kg fn+2kn 15 f2n+4k:r}
k=0

cosim) cos(3m cos(5m)

= + =
m 3m S
cnsh[i} 3cush[?} SCDSh{?}
@ 2(-1)F (1+2k)(925 +436 k + 488 k* + 104k +52 k%)

é 15(1+2k+2k3)(5+2k+2k%)(13+ 2k +2k%)x

cosim) cos(3 ) cos(5m)

cosh[ﬂ} ] 3 cash[ﬂ} L 5 cnsh{s‘—"} B
2 2 2
® i2* (Li_p(—ie™)—Li_g( fz':'}}{IS -2z <53 r<2z) +3 [SII'—EZD}k}

g 15 k!
fo1 l_
Integral representation:
cos(r) cos(3 m) cos(5 m) J*m 2(15-5£" + 3t*) ¢ 2
— -+ — Iy
cush[ﬂ} BCDSh[H} ECDSh[S—n} 0 157 (1 +¢7)
2 2 2
Multiple-argument formulas:
COSs(T) cosi3 m) cosis )
= + =
m 3 am
ccsh[i} 3 cnsh[?} 5 cnsh{?}
sechz[ﬂ} sechz[g—" sechz[sﬂ}
4 4 4

_2 —sechz[f} i 3 [2 = sechz[%” ) 5 [2 - sechﬂ%”

Cos(m) cosi3 m) CcosiS )
= 5 -
cnsh[g} 3 cnsh[%} 5 cnsh{s‘z—”}
. sechg{g} . sechg[g} i sech3[5—;}
4-3 sechz[’é} 3[4—35&ch2[g” 5 [4—3 sechz[E—;”
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And:

Pi/8-1/2*tan™-1v"2 = (cos(P1))/(cosh(Pi/2))-(cos(3P1))/(3cosh((3P1)/2))+
(cos(5P1))/(5cosh((5P1)/2))

Input:

a 1 1. .3 cosim) cosi3 m) Cos(s )

— — —tan (v = - +

g8 2 cnsh[’l} 3 cash[g—"} 5 cnsh[ﬂ}
2 2 2

1 ; : :
tan (x) is the inverse tangent function

cosh(x) is the hyperbolic cosine function
Exact result:

1 1 3 1 5
Y tan (v = —sech[I] + = sech(—}TJ— - sech[—HJ
g 2 2 3 2 5 2

sechixi is the hyperbolic secant function

Plot:

-0.1 |

-0.2 |

06 | — -sech|{ ™|+

Alternate forms:

1 o 1 S m 1
— [r—4tan " (v) }+—sech(—]+sech[—]= -
a8 ° 5 2 2 3

1 1 3 5
—(m —tan "o )= — (— 15 sech[ E] +5 sech[—}TJ -3 sech(—}rn
a8 : 15 2 2 2

(-53 + 106 coshimr) — 70 coshi2 m) + 30 cosh(3 sech[g}

1 Ly
—|r=4tan (v} | = -
B (r ) 15 (2 coshim) — 1311 - 2 coshim) + 2 coshi2 =)

Solutions:
v = -3.0433

v = 3.0433
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thence:
P1/8-1/2*tan”™-1(3.043372)
Input interpretation:

1
T = tan(3.0433%)
8 2 :

1 ; : :
tan (x) is the inverse tangent function

Result:
-0.338021...

(resultin radians)

-0.338921...

Alternative representations:

R 5 sc(3.0433% [0) «
— — —tan (3.0433%) = - il
8 2 : 2 8
1 1 1
i g L kR cnt_l( ]+ 2
8 2 T2 3.0433%/ 8
1 1
T Ztan"!(3.0433%) = - - tan"(1, 3.04332) + -
8 2 22 '8

Series representations:

1 . . m  2.31542r 0 (L] o~445177k
© o tan(3.0433%) = - - 2T L 0.0539859 ) ——————
2 8 es5.7786 by AR
1k 142k 1 142k
=iV R 5 1
— - Etﬂn'l[B 0433%) = - el [ 5} 1+2k[1+""5‘-:‘-'5229]
2 ’ : 25 1+2k
1 z = a1 a 1 jarg(9.26167 —x))
— ——tan (3.0433%)= - - —tan (x)- -« J_
g EELgL 1 2 2
1 & (-ci-x - x07)9.26167 - x)*
:;124 I Iol R and !

k=1
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Integral representations:

1 "1 1
~ =~ tan"'(3.0433%) = 0.125r - 4.63084 [ —————— 4t
2 : o 1+85.7786t°

1 1.15771: 1
© - ran”!(3.0433%) = -+ S jmﬂc“"‘“’“ﬁ's r[— i s]rtl —8)T(s) ds
2 - B o2 —i oty 2
rll: 1) I.
1.5 g AABTH e = 8 L ST
e o E ¥ ey J 4
2 ' T B i

=i a4y r[E __5}
for O !

Continued fraction representations:

r 1. . o 4.63084 x 4.63084
L ZtanY(3.0433%) = = - e
g8 2 © B o oesmeek? 8 9 85.7786
T+ K= 343.114
S 3+ T 779.008
5+ :
7, 137246
+
9+...
1 4.63084
S e pnH A e e -
2 "8 1 f&. 85.7786({1-2 k)
T 86.7786-169.557k
x 4.63084
B 4. 85.7786
_82.7786+ ??2-02?1844 =
_252.336+ :
421,803+ —=2203.15
S99t 50145+
1 397.227
L Ztan™(3.0433%) = ~4.63084 + — + s
8 2 ' 8 ﬁ 85.7786( 14-1)1 +F 4k
3 +k=1 342k
o 397.227
o 5. 772.008
s, 343.114
2, 214447
5, 1372.46
11+...
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4.63084

a1 4 > =
é—L—;tan (3.04337) = N — .
& 171.557[1-2
86.7786 + K (25 D5
k=1 (43.2802442.8803 (-1F) (142k)
m 4 63084
8 _ 171.557
86.7786 + = 71557
102034 _
433.893 i
TE1.008 +...

ko
K ag /by is a continued fraction
L=k

We have also that:

-0.338921498443 > -0.392703719174
from which:

-0.338921498443x =-0.392703719174

Input interpretation:
-0.338921498443 x = -0.392703719174

Result:
-0.338021498443 x = -0.392703719174

Plot:

0.3389214558443 x

.35927037159174

Alternate form:
0.392703719174 - 0.338021408443 x =0
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Solution:
x = 1.15868636536

1.15868636536

We have also:

(-0.338921498443(x+(55-2)/10"3)) = -0.392703719174
Where 2 and 55 are Fibonacci numbers

Input interpretation:
—0338921498443[x+

: J::—D.BQE?D3?191?4

Result:
53

_0.338921498443 [x " J _ _0.392703710174
1000

Plot:

0.6

04

=~ - == -(.3389214598443 |~

06| — _0.392703719174

Alternate forms:
0.374740879757 — 0.338921498443x = 0

-0.338921498443 (1.00000000000 x + 0.053000000000) = -0.392703719174

Expanded form:
~0.338921498443 x - 0.0179628394175 = —-0.392703719174

Solution:
x = 1.10568636536

1.10568636536
We have:
—0.338021498443 x - 0.0179628394175 = -0.392703719174
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from which.
1/10752(((-0.392703719174+0.0179628394175)/(-0.338921498443)))

Input interpretation:
1 [ -0.392703719174 + D.Gl?96283941?5J

1052 L 0.338921498443

Result:
1.1056863653620489430995384016829303877751119765664006... x 1072

1.1056863653...¥10™ result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Now, from
Cosim) cosi(3 ) cosis )
- -
) ) 5
cush[é} 3 cash[f} 5 cnsh[f}

we have that also:

-55/((((cos(P1))/(cosh(P1/2))-(cos(3P1))/(3cosh((3P1)/2))+
(cos(5P1))/(5cosh((5P1)/2))))) - 1/golden ratio

where 55 is a Fibonacci number

Input:
55

cos{r) cos(3 ) cos(5 )

ol y + s
cosh| "E_r ] 3 cnshl: 35"1 | 5 cns'hl: 551 |

cosh(x) is the hyperbolic cosine function

# iz the golden ratio

Exact result:
1 55

& —sech[%} + —; sech[%}— é sech[%}

sechixi is the hyperbolic secant function
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Decimal approximation:
139.4366619931191163259040033663031454721145273519348302417....

139.436661993... result practically equal to the rest mass of Pion meson 139.57
MeV

Property:
1 55 ’
S 15 a transcendental number
o —sech[’l} i sech[ﬂ}— = sech{ﬂ}
217 3 2 5 2
Alternate forms:
825 1
15 sech[ﬂ}—Ssech[g—"}+ BSECh[S—"} &
2 2 2
225 2

15 sech[i}—S sech[gz—”}+ 3 sech[E‘?’T} 1+v5

Alternative representations:

55 1 1 55
- cosim)  _cos(3m) 42 cos(5 ) N ; = _; N EDE]'I':.—J'.I'I':I ot EDE]'I':—BJ:.-T:I 5 u:u:ush-:—S.I:r:l
cosh(Z)  3cosh{ 22| * 5cosh 2X| cof ) 3o TI)  scof 2T
55 1 1 55
- cosir)  _cos{3m) 5 cos{3 ) - ; 5 _; - coshii m) ” cosh{3 i m) cosh{5 i m)
cnsh':;‘r:' 3 cosh 37;[] 5 coshl| 57;1] cos _LEE-] 3,:,:,5}'._3_%-1] 5,:,:,3:_5_:?'_&]
55 1 55
- cosim)  _cos(3m) ” cos(5m) - ; a _; N cosh{-im)  coshi-3im) cosh{-5i 1)
cu:ush':;_r | Zcosh| E%!ﬂll 5 cosh| 57;11 cos| _LEE-] 3 cos] _3_;-'11 5 ,_.DS{_SJE'_.E]
Series representations:
55 1
- cosir)  _cos3m) + cos(5m) - ; o
‘:':'5]"':% | 3cosh| EEE | Scosh| 57;'- |
1 55
- ; B ZN 2 PI:—S,-'Z—-:S-:']k:I:r [3 _5€n+2kn +15 f2n+4k:r}
k=0 15
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55 1
N cosim)  _cos(3m) " cos{3m) - & i
C':'Eh':% ] 13 cnshl: 355'] 5 cnsh|: 57;1]
1 55

# Zw 2(-1F (142 k) (0254436 k+488 k2 4104 k3452 k%)
k=0 15 (142 k+2k2)(5+2 k+2k2) (1342 k+2k2)r

55 1
- cos{m) cos(3 o) " cos(5 ) - i) e
*'-'05]"':% | 3 u:-:ushl: Ef‘] 5 u:cus]'u: 57;1]
1 55

i ZN J'E_kl:Li_kl:—u' 0 J-Li_g i 0 ]]I:15n::r—Zz.:,]k—513n—23|:|]k+3-:5:r—25|3]k:|
k=0 15 k!
l iz

for

Integral representation:

55 1 55
"~ cosim) __cos3m) cosl5m) & i & a 2|:15—5r‘?‘.+3r4‘.llr‘.
I 3oy T 5I o _ :
cc\shl:z,l 3|:|:|5hl: = ] Sn:l:ishl: 2 ] J:, 15:r-:1+r2:|
Multiple-argument formulas:
55 1 55
- cosit)  _cos(3m) cos(5 ) - T R [T h2[3L h2[axm
cosh|T) 3.:ush|:h'| 5 Sn:ushl:illl ¢ ¢ = s ngll + - l: 4] o l:-'.-4]
2 2 ) 2 |/ 2-sech?(T) 3(2-sech?( 22| 5(2-sech?( 21|
) P
55 1
- cos{m) cos(3 ) " cos{5 ) - & i
*'-'05]1':% ) 3 u:cushl: E'%;L'l 5 -:Ds]'u: 57;1]
1 55
T4 3, 3,1, 35
i sech l:ﬁ" sech I:EII sech| = ]

LIC + —
20T 2T 2(51m
4-3sech?(C)  3(4-3eech®(L )] 5{4-3sech?| . I

Now, we have that:

Pi/(4sqrt3)*[sinh(2Pi1*sqrt3)sinh(2P1)+sin(2P1)*sqrt3sin(2P1)]/[ (cosh(2P1*sqrt3)-
cos(2P1))((cosh(2P1)-cos(2Pi*sqrt3)))]

Input:
T sinh(27 V3 )sinh(2m +sin2m) V'3 sin2n)
4v3  (cosh(2xV3)-cos(2m)(coshi2m -cos(2r V3
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sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:
msinh(2 m) sinh(2 V3 x)

4+/3 (cosh(2V'3 n)-1)(cosh(2x) - cos(2¥3 )

Decimal approximation:
0.453273189285992921124825767272334554743233589025364237378...

0.4532731892...

Alternate forms:
wsinh(2 m coth(V'3 )

4v3 (cos(23 ) - cosh(2m)

r sinhir) coshim) cnth[ﬁ mjeschir—i¥V 3 o) cschir +: V3 )
443

xsinh(2 ) sinh(2 V3 x) eseh?(V'3 x)
4+/3 (2 cosh(2m -2 cos(2V3 )

cothix) is the hyperbolic cotangent function

cachix) is the hyperbolic cosecant function

Alternative representations:
(sinh(2 7 V'3 ) sinh(2 ) + sin2 m) V3 sin2 m)x
((cosh(27 V3 ) - cos(2m) (cosh(2 m) - cos(2 V3 ||} (4V3 )

n[i[_f—2n+r2n}[_f—2nu‘3 +f2nu'3]+[_f—2:n+f2:n'|_2 {zi} ,."3]
| | i

[[—CDSh[—E!}T ‘-."?}+ 51 e +¢=2”}} [—CDSh[—Ezﬂ'}+ El [0_2" V3 L 2r¥3 ]]] (4 ﬁ}

(sinh(2 7 V'3 ) sinh(2 ) +sin2 m) V3 sin@2mjx B
((cosh(27 V3 ) - cos(2m) (cosh(2 m) - cos(2x V3 ))) (4V3)

(ﬂ_ Gl[_f-h +f2n}[_f—2;r-u'? Huziw?] 5 Cisz[?]ﬁ]];
[((5 [_E—an _szn}+ > [F—En'.n'E 4 2TV ]]

e a5
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(sinh(2 7 V'3 ) sinh(2 ) +sin2 m) V3 sin@2mjx
((cosh{2x V'3 ) - cosi2 m) (cosh(2 m) - cos(2x V3 )) [4‘-."'_}

(;r&l[_f—h ._Hzn}[._e-zzﬂz +fzi\a3]+CiSz(_3?ﬂJﬁD;
([(5 {_f—zin _‘uz;n}+5 [izm'z f“tuzm'z ]]
[5 [a_2”+02"}+5[_¢,-21ﬂ\-'3 szg”]{q_‘l;—]]

Series representationS'
[smh[E;r | sinh(2 m) + sin(2 V3 sin(2 m))ar

[[cnsh[Env"_}—ccs[E m)}(cosh(2 m) - cos(2m v 3 ) [4\."'_

g2 -5 -2s
4 . =3 [is) 1),
E”:n ;‘2=n[RE55=—;1 g ||BeSsmiy — 7

) {3

k 2k ~14-3F |2m? &
g e
k=0~ (2k)! k=0~ [2k)!

(sinh(2 V3 | sinh(2 m) + sini2 ) V'3 sini2 m)
[[cnsh[E;rV"_}—cas[E;r}}[cush[?;r}—ccs[?;rv"_ [4\.'"_}

@ @ 31,!2+|5:2 (2 .?T}2+2k1 +2 kg } -5 —25 I'is)
[ﬂ- z Z (1+2k il +2ks)! [4\;_[ 1+‘I_ZRESS_ r[_l _5} ]
2

by =0 ko =0

(-37% (2 mP?* 1y }TES [is)
[_Z 2k)! ’”{_ZRESS' =

o (3 -s)

[smh[En }sinh(2 m) + sin{2 m) V3 sini2 )
[[cnsh[Env’_}—ccs[E m) (cosh(2 m) - cos(2x V3 ))) (4 \"'_}

-5 —25 -5 . —2 &
4 o o I e el el 1 B 2 Vi il 1
o Ejlﬂzfzﬂ[Resh-fl r{E—'—s'l Ress=—j, 1_5]

o IEkIrEk ) n:2:r;l .'_ . e JT_25 s}
4(_1 D o 2k J[ k=0 [z Z g R€Ss=j i)
! | 575

Integral representations:
(sinh(2 x V'3 ) sinh(2 ) + sin@2 m) V3 sin@2 mjn
((cosh{27 V'3 ) - cos(2 m)) {cosh(2m) - cos(2xv 3 ))) (4V3) -

1 1
j J cnsh[E;rtl}cnsh[E\',E;rtz]dtgdtl fo 0
o o
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(sinh(2 7 V3 )sinh(2m) +sin2m V3 sin@m)x
((cosh(27V3 | - cosi2m){cosh(2m) - cos(2 V3 JJ} (4V3 )

11 11 ]

J J cash[Efrtl}cnsh[E 3 ;rtz]dtzdtl for 0

0 Jo

(sinh{2 x V3 )sinh(2 m) +sin@m V3 sin2m)x
((cosh(2 7 V3 | - cos(2 ) (cosh(2m - cos(2x V3 )))(4V3 )

2l :II."S +5

3| [icody !'JTE"IISH i cady £
s J—u’w+]-5ST ds J—J’mﬂ 53—-2 ds

3y
p_l:g me)fs4s

- ” 13 a2 J/s+s o
al2iva = o LTI ) iy _ L. F

1Y,
[4m=)/s
= £ I

=i oo+ Vs =1ty Vs

Multiple-argument formulas:
(sinh(2 7 V3 }sinh(2 ) +5in2m V3 sin@ )=

((cosh(2x¥3 ) - cos@ m) (cosh@ m)— cos(2x V3 ) (4V3)
xcoth(V3 x)sinh(2m

4y3 (cos(2 V3 x) - cosh(Z m)

(sinh(2 7 V3 }sinh(2 ) +5in2m V3 sin@ )=

((cosh(2x¥3 ) - cos@ m) (cosh@ m)— cos(2x V3 ) (4VF)
x coshim) coth( V3 ) sinhim)

2V3 (2-2cos?(V3 n)+2sinh?(m)

(sinh(2 7 V'3 ) sinh(2 ) + sin@2 m V3 sin2 mjn

((cosh(2x V3 ) - cos2 m) (cosh@ m) - cos(2xr V3 ))) (4V3 )
n coshim) cosh(V'3 x) sinh(m) sinh(V'3 x)

V3 (-2 cos?(V3 a1} +2 cosh?(m) (-2 + 2 cosh? (V3 xJ)

We obtain also:

1/107"52((((-5/10"4-(123+3)/10"3+e*
Pi/(4sqrt3)*[sinh(2Pi1*sqrt3)sinh(2P1)+sin(2P1)*sqrt3sin(2P1)]/[ (cosh(2P1*sqrt3)-
cos(2P1))((cosh(2Pi)-cos(2Pi*sqrt3)))]))))

Where 123 and 3 are Lucas numbers, while 5 is a Fibonacci number
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Input:

1 5 123+3 T sinh(27 V'3 )sinh(2 ) +sin2mV3 sin2m
- +e

102 10* 107 4V3  (cosh(2r V3 )~ cos2m)(cosh2m) - cos(2x V3 )]

sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:
e =mnhi2 J'r:lsinhl:2 ViE] :r] 253

443 |:-:.:-sh|:2 Y n]—l]l:cns'h-:z .rr}—cns:z Y :r'|'| - 2000

10000000000000000000000000000000000000000000000000 000

Decimal approximation:
1.1056242737637917502885479567284333963425448626209147.... x 1072

1.105624273...%10* result practically equal to the value of Cosmological Constant
1.1056*10™ m™

Alternate forms:
[{“ xsinh(2 m) sinh[E V3 ;r] cschz[ﬁ ;r]]f
[4D QO0000 000000000000 000000000000 000 000000 000000000000

ﬁ [2 cosh(2 ) -2 CDS[E \/E m 3

253
20000000000000000000000000000000000000000000000000000000

[{“ xsinh(2 m) sinh[E 1,"? ;r]]j-"l

[4D 000000000 000000000000000000000000000000000000000000

\(IE [cosh[E 3 ;r]—l] [cash[E ?T]'—CDS[E 3 nm—

20000000000000000000000000000000000000000000000000000000

—[[—'?59 cns{E \E ;r] +500 1,"? emsinh(2 m) sinh{E \E ;r] + 759 cosh(2 ) -

759 coshi2 m) cnsh[E \E }T] + 759 CDS[E 3 ;r] cnsh[E \E }T]]ff
[Ell:l 000000 000000000 000000000000 000000000 000000 000000000000

[cash[z 3 ;r]-l] [cas{z NE) n]—cnsh[?n}m

cachix) is the hyperbolic cosecant function
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Alternative representations:

£ I:sinh{Z m ‘-I'?]sinhqz mi+sin{2 m) EY =mi2 :r;u]

_ 8 12343 i
104 103 [4v3 H{cnsh‘z V3 ]—cnsi.? 7)) |cashi2 7)-cos{ 27 V3 '|'|'|
1|:|52 B B =
e ”[i_.:_..—inﬂ.zn:,[_r—zws+,.2nu'3]4_!._2””2]_”}2{21_;.]2 ﬁ]

+
k] 4 = ey M —
. 1 [{—-:nsh{—Z:‘n VE :|+12"|:e-‘2"+v2”:|:|[—cnsh-:—2:'n:l+é [F_E‘" v lmNa ]]]{4 V3|

1052

12343 £ I:sinhli[2 T ‘-I'?]sin'h-:.? misini2 V'3 sin(2 )

S
104 103 N |:4 va :Iﬂcnsh‘zn Vi :I—c-:-scz :r:l:ll:ccush-:E nJ—cus{En ViE] '|'|'| 1

1052 1052
126 5 1 =) o 5
[ - — +[¢=}T[— [—f‘_zn +¢=2”}[—¢=_2””13 +¢='2JT1"13]+l::l::lsz[?ﬂ—]\"E]L,-Illl

T10° 10 R -
[f—Enu‘E +&2TYE ]J

e Lo I
T

B3| =

——
|
)
fa
=
o
f
ba
=
.
+
B =

e I:sinh{E T ‘-"?:lsinhniz THsImi2 m) VE) sini2 JT:I]

5 12343
10 103 |:4 V3 H{cush‘z V3 :I—coaiz m]ﬂc-:-sh;z :r:l—cos{z n¥3 '|'|'| 1
102 " 10%
126 5 Lo tng g arv3 | 2rv3 of 3w /
T IR Jeeas’(-3 W3 )
=2im 2im -2m¥3 2m 3
(G- 5 (e )

Series representations:
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e Iisinh{Z T ‘-"?:lsinhﬂz aHsmi2 ) V3 sinj2 .IT;I]

5 12343
104 103 |=4 Va3 H{cnsh‘.? a3 ]—cns{E :r:IHn:cish-:E n)—cns{.? PRVEY '|I|I|
1|:|52 =
k ok, [Er@% (31 @mEk
o (-1+(=3)F)@m?* & @ A idal 2( 2k {2k ]
{2k | [2&q |

2532- T ~ 253 Z Z Y +

k=0 L ky=0kg=0 (2%}

W (g =25 (s o =25 s
500ex* 5 % [Resh_jl = |Resemy ——— /

i3 -3 i3 -s)

J1=0jz=0

[ED 00000000D000D00D000 00O0D0D0OD000000000000000000000000 000

[_1+

Z (2 kyn 2k

@ 19k ﬂzk] @ (-1 +[—3}k}[2n}2k]
k=0

e Iisinh{.? n ‘-l'?:lsinhh? aisini2m) V3 sing2 )

5 12343
104 10% (4V3 H{cnsh‘z 7 V'3 J-cos2 m)|cash(z m)-cos 27 3 ||
1|:|52 =
® 9 2 k o 375 1725 s
||253 ¥ =2 _ 253y Y Rese; o
i (2 k)! = r[l _5}
0 =0 =

L] -N_q 3;:2 {2 }T}Z k]. +2 kz
253
E‘ ‘S—‘ (2k1)(2 ko)

k]_:ﬂk::ﬂ

-5 =25
34 2 PR [Ressz_k 3"—r‘5”]

o 2 r{1__51
253 2
ﬁ Z Z 2k
k]_:ﬂkz:ﬂ
o . -3 25 (s % -25 I'(s
500ex* ) [Resh_jl =21 M Resn g, /
j1=0jg=0 r{E _‘S} r[E _5}

[ED 000000000000 DDD000 0OODDD0O0O000000DDD0000DDDO0O0O0DDD000 000

+E‘ (2 ky

k=0

[ o lngZk]
-1

o [2}1_}25: o q-s }7_25 Iis)
[‘2 aior * VT LRened — S

k=0
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£ I:sinh{z T ‘-"?:lsinhniz THsmi2 m) vE) sinj2 .IT;I]

_ 5 _ 12343
104 102 |:4 ﬂ?]{{cnsh‘.?n iE ]—cnscz J'r:l]l:cnsh-:.? nJ—cns{Z PR '|I|I|
1|:|52 =
_s —25 -5 _-25
(s 3 Iis
{ -3) =]

@ 31,'21'1+2k2'l[2;r}2+2k1+2k2
S004 3
o Z Z (1+2k 0 (1+2k0

ky =0 kg =0
G
759 i i Res.—_;, [_3}1”—””]
f1=0jz=0 r{E _5}

S = a2e
el
(; -s) 1)

[ElCI 000000000000000000000000000000000000000000000000000 000

.Il—s -25 r[S}
1 Resgeej —————————
[ +\|,_Z C8g5=—j r{El _s} ]

v [Resh'j IO s w]]
;) (2 -s)

s

L

i

Integral representations:

5 12343 £ I:_sinhl{z T ‘-"?:lsinhniz mismZai v 3 sing2 JT:I]
N 104 a 103 4 |:4 ‘-i'?]ll[{cnsh‘zn ‘-i'?]—cns:.?n)]l:cnsh-:.?n;l—cns{zn ‘a'?m
1052 =

—|' 372 :I..l's +5 [_ T fl:4 pee :Il.l's ]

- SCIEI\!{_JMH ds +

i ooty 2vr Vs

Ha g2}/ fa2)f
(372)/s4s ” A fpass [—1 P el T
Joo+;r4=l 1 a4y
2331 j = 4 j a ds +
—i caty 5 —i o4y 21 ,,I'.s

11
j j cush[Entl}cush[E 3 fl'tz]tffz dtq JI,.“f
o Jo

20000000000000000000000000000000000000000000 000000000,

S fl:Sn )/5+s
Q00|24 m +IJ — ds
i ca+y
“?—l:_E .IT2III.'5+5 [_1 _'_01:4112]..'5]
i ooty
J - ds || for 0
i caty 2vVr Vs
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e I{Sinh{z m ‘-"?:lsinhﬂz THsmi2 T V3 sini2 :r;l:l

_ 5 _ 12343
104 108 {4 ViE] H{cc\sh{z ) ]—cnsiz nJ]{cnsh-:Z .IT:I—CDS{.E ava :|I|I|
1|:|52 =
i i e"z,-'ls +5 o fqg e |/5+s
ESUE}TS"EJ , d’sj — 5
—i oa+y 53"2 —i oo+y _53"2

_.’ 372 545 [_ 1 6{4 n2)fs ]

5051’_1‘“” S

— oty 2vrm s
352 —{31121."5+5 5 I'l4n2:ll."s
< fl:' w545 gy ie + £ /
253 J =gy j - as|
—i gady \‘n"? —i pa+y 2 \,'I'; "4"'.5_

20000000000000000000000000000000000000000000 000000000000

—i ca+y

) fl:_E n2'||.5+5
[2\/:+lj .:{s]

2 {4 n2)/
j'f_':-gn :'."5"'5 [_1+fl4n :II.IE]

1 a4y :
j - ds| tory =10
i a4y 2vVr s

e Iisinh{Z T ‘-l'?:lsinhqz misini2 13V 3 sin(2 JT:I]

_ 12343

i 5
10% 10% N {4 V3 ]{{-:.:-sh{z av3 ]—cu:usiE :r:n]{cu:-shniz JTJ—cu:us{z av3 :|I|I|

1052

JT2 .l's +5 -5  =1/2-25
i oad 3 I'is
[[SDIEI\({_J - 2 [ m )

e 2 (VA Vs (i)
i f{En |/5+4s e 1 fnzl."su g5 ~1/2-2s I(s)
J i} J — =1 - ds +
=i oty \,"'3_ =i wa+y 2 \."'; \,"'_T r{zl _5}
1 1
j j cush[Entl}cush[EﬁntZ]Jtzd’tl]!,."'l
0«0

[ED 000000 000000000000000000000000000000000000 000000000

ds +253 1

1:_3 e :|.15+5

Dnn[zﬁ +zj”“” ds

—i sa4y

ds

j:mﬂr 1 [f” e 3= ‘”z‘zsr{s} f
; or 0

2 r(2 -

=i pa+y 2
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Multiple-argument formulas:
£ |:_5i11h|:2 s ‘v'?:lsinhniz misin(2m) V'3 sini2 n;l]

] 12343

104 103 i |:4 iE] ]l:llcnshl:z a3 ]—CDE-:E :r):ll:cnsh-:.? :r:I—CDE-{E v 3 m

1':'52

e cnsh-::r]cnth{ V] :rllsinh-:n:l

253
ST =
2000 243 |=2—2 L'DEEI: V3 :r]+2 sinhz-in:l]

10000000 000000000000000000000000000000000 000000000000

5 12343 r:rl:sinhl:zn ‘v'?llsinhniz msin2m) V3 sini2 )

104 N 103 +|:4\l'?]“cnshl:z:r‘J'?:l—cnﬂ-:.?:r:l]l:cnshqzrr:l—cnsﬂzn‘-"?:l:l:l

1|:|52 o
e n:n:nsh-::r:lcnshl:‘-i"_E n]sinht:r]sinhl: V] 7|

253
eI iy — =
2000 43 IE—ZEDEE{‘-" 3 :r]+2 u:-:ush‘?u:n:l:l{—2+2cu:-sh2|:‘a' 3 :rTl

10000000 000000000000000000000000000000000 000000000000

5 12343 e':r|:5i11h|:2n \l'?llsinh-:.? midmini2 ) V3 =ing2 )

+ — — —
10 10% |:4 V3 :||:|:|:-:|sh|:2;r v 3 ]—cns-:z :r:l:||:c|:|shn:2 :r:l—ccusflzir ¥ 3 m

1|:|52
£ CDE]'I':.-T:IIZDE]'II:‘-'"_B :r]sinhn::r]sinhl: V3 :r]

233

& +— = =
2000 ¥ 3 I:—2+2 .:.:ush2|:u' 3 n:|:||:—2+2c05h2-:n;l+25i112|:‘-" 3 nTl

10000000 000000000000000000000000000000000 000000000000

55/((((Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2P1)+sin(2P1)*sqrt3sin(2P1i)]/[(cosh(2Pi*sqrt3
)-cos(2P1))((cosh(2P1)-cos(2Pi*sqrt3)))]))))+4

Input:
55

sinh{z PR ]5inh-:2 mi+simni2 m) Y smi2 )

+4

443 I:cnshlg.?:r V'3 |-cosiz .-TJ]IIL‘DS]‘I-:E n:l—cnsﬂz:r VR
sinhix) is the hyperbolic sine function
coshix) is the hyperbolic cosine function
Exact result:

4 2203 (cosh{2V 3 x)-1)csch(2 ) esch(2 V3 ) (cosh(2m) - cos(2V3 7))
+

I

cachix) is the hyperbolic cosecant function
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Decimal approximation:
125.3396276242090406268301345257681325815757747396127243600....

125.339627624... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternate forms:
2203 tanh(V3 x)csch(2 ) (cos(2V3 x) - coshi2m)

ha

110V 3 tanh(rytanh(V'3 #] 110 V3 tanh(V3 r)coth(r)
- - -
T

i3
110 V3 cos?(V3 n)tanh(V3 r)cschim sechr)

+

Fi
110 V3 sin?(V3 r)tanh(V3 x)cschim) sechm

Ha

-I—lrar[—n-ss 3 coth(2m) coth(2 /3 x] -
554/ 3 ccs[?ﬁn] csch[En}csch[Eﬁn]+

5543 cmh[zmcsch[z 3n]+55 3 cas[z BN]CDth[E 3;r]csch[2;r}]

Expanded form:
220V3 coth(2x)coth(2V3 x} 220 V3 cos(2 V3 x)csch(2n) csch(2 V3 x)
+ 2

4+

T E
220 V3 coth(2m)csch(2V3 )  220V3 cos(2V3 x)coth(2V3 x)csch2 )

i i

Alternative representations:
55
+4 =

-:sinh:z ] |sinhi2 m+sini2 7 V'3 =iz m|r

|:I:cnsh|:2 ava ]—cns:z :r]:ll:cnsh-:z ,T]-.:.:.s:z av3 ]]]|:4 V] ]
55

= e . T T,
n[ln:—:-_E”H-E”][—r‘E” Va3, 2nv3 ]_'_i:_l.—ﬂnrﬂ,ﬂur'l-l:ql‘_'l- V3

4+

[I: —cnshl: -2inm u'?'|+% l:r'E”+l'2’-r:ll|[—cnsh-:—2f:r]+% [!"E” VE] 42T V3 ]”I:4 VER
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55
{sinh{Z PRE) ]sinh-:Z misini2 1Y 3 sing2 .IT:I].IT

{I{cnsh{z a3 ]—cns:z T :l:l {L‘DE]H.E :r:l—cns{z nv3 :|:|:|Ii4 vz :|
55

[ {—9_2”+F2":I[—F_2" V3 42T L ET ]-fcnsE{EE—"'h'?]

i3
4
[ ~2mE 23 n[%{?-znﬂ,zn:”% [_F—Efn VI _2inv3 m{‘i V3|

+4 =

44

[[%{_ g-2im FEnr]_'_

55
{sinh{Z PRE) ]sinh-:Z misini2 1Y 3 sing2 .IT:I].IT

{I{cnsh{z a3 ]—cns:z T :l:l {L‘DE]H.E :r:l—cns{z nv3 :|:|:|Ii4 vz :|
55

(3t ran (23 420V feod( )3

1
4
[ ~2mE 23 n[ {F-znﬂ,zn:,,r% [_F—Efn V3 _2inv3 m{‘i ey

+4 =

44

1
2

[[%{_ g-2im FEnr]_'_

1
2

Series representations:

55 1
+4 = —
i

{sinh{Z PEY :|5i11h-:2 THEIni2 ) V3 sini2 .IT:I:I.IT

{{cnsh{z PRTEY ]—cnsiz :r;u]{cnsh12 n;l—cns{z PRVEY :|:|:|Ii4 ‘a'?]
(- l}kl +|;:2 [I:.E.I'I':'zkz |:—3:Ik3 |:21T]2k3 J
i [2k3)r [2kgz)r

4[x°-660 3 N > (4 +k3)(12 +k3)

F:]_ =—mk2=—mk3=l.'.l

[—l}kl -l-kz 12‘:4 }Tqu' [1211’:'2":3 - 1—3:#3 12”:’2"{3]
o {2ks3)r (2k5)

660 5 Y ¥ Y% 2 ka)t (4+K3) (12 +K2)

k]_:ﬂ‘x]kE:—ng:qu_:U

55
— oy +4 =
{sinh{Z:r ¥ 3 :|si11h-:2 TEmi{2 iV 3 =ing2 .IT:I].IT
Hcosh{E PREY ]—cn:rsiz chn:ushﬂz n;l—cos{z PRVEY :|:|:|Ii4 V] :|
Ty b
4 + = EED — +4x
J_ [ Z‘ {4 +!~:2“};r2 ]
1 2 1 = (=3 725 I(s)
+4 43 l+ym Ressej ————————
[2ﬁn Var Z‘[12 kz}ﬂz[ V{_é : r(2-s)
L —1y —25[— g-s —25r
Zﬁ Res;—_; b ;r ) —Ress—_; : {s}]
j=0 r{z —s} F{— —s}
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55

|:5i1'|h|:2 a3 ]5inh-:2 mi+smi2 mh Y gmi2 rr]'|:r

I:I:cnshIIE avz ]—CDE{E JT:IHL‘DS]‘I':E ﬂ-ms{z EREY '|'|'|I:4 ‘u'?ll

4+—22Gf[—+4ni 1 ]

47% 1 k* n?

1 & (=1 (=3 I(s)
[zx.f_n+4 3n2‘1h2 kzﬂz][l+\I{_Z‘Re55_ —[__5} ]

pa
okl B P =, (1) 7725 I(s)
v e T A B .
e G

Multiple-argument formulas:
55

|:5i11h|:2 av3 ]sinh-:z THEImi2 T V3 sini2 :r]]:r

I:.I:cnshllz PR ]—cna:z :rJ]I:cnsh-:z .rr}—cns{z v 3 T”IH ‘U'?]
110 V'3 cschim) sech(m) (2 - 2 cos?(V3 x)+ 2 sinh®(r)) tanh(V3 x)

i

4+

55

|:5i11h|:2 Pl |sinhi2 mi+sin2 7 V'3 siniz |

+4 =

I:.I:cnshllz ava ]—cnﬂ-:z nJ:lI:cnsh-:E ,1_1-.:-:.912 a3 ]]]|:4 V3 ]

4+ %55 ﬁ [—2 cnsz[ﬁ ;r] +2 CUShz[fl']')
[—2 +2 cashz[\'q rr]] cschim) csch{ﬁ ;r] sechim) sech[wj{g ;r]

55

|:5i11h|:2 a3 |sinhi2 mi+sini2 7 V'3 siniz e

+4 =

I:.I:cnshllz ava ]-.:.:9:2 nJ:lI:cnsh-:z :r]—r_'n:ns|:2 a3 '|'|'|I:4 ViE] ]

4 + %55 E [—2 +2 ccshz[ﬁ }T]] cschim) csch[\/g ;r]
sechim) sech[\/'? ;r] [—2 +2 cosh?(m + 2 sin [ﬁ ;r}]

55/((((Pi/(4sqrt3)*[sinh(2Pi*sqrt3)sinh(2Pi)+sin(2P1)*sqrt3sin(2Pi) /[ (cosh(2Pi*sqrt3
)-cos(2P1))((cosh(2Pi)-cos(2Pi*sqrt3)))]))))+18

Input:
55

sinh{z avz |sinhiZ 7 )4sini2 m) V3 =iz

+18

443 |:-:-:.sh|;2 PRy ]-c-:us:z :r:n]ﬂ-:nsh-:z :r:l—cu:-ss:z T3 Tl
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sinhix) is the hyperbolic sine function

cosh(x) is the hyperbolic cosine function

Exact result:
220V'3 (cosh(2V'3 n)-1)csch@m esch(2 V3 x)(cosh(2 m - cos(2V3 7))
+

I

cschix is the hyperbolic cosecant function

Decimal approximation:
139.3396276242090406268301345257681325815757747396127243609...

139.339627624... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:
. 220V 3 tanh[ﬁ ) esch(2 m) (cos(2 V3 m) - cosh(2 m))

i

i 110V 3 tanh(rytanh(V3 x} 110 V3 tanh(V3 x) cothim)
- - -
8

T
110 V3 cos?(V3 n)tanh(V3 ) cschim sechim)

+

iy
110 V3 sin?(V3 xjtanh{V3 r) cschir) sech(r)

F

-Ez[—gn—lm 3 ccth[E;ﬂcnrh[E V3 ;r]-
Fi B
110+ 3 cas[z 3 fr] csch[En}csch[E 3 fr]+lll:| 3 coth2m)

csch[E ﬁ}r] +110+4/ 3 ccs[E ﬁ}r] cm:h[E \/E ;r] cschi2 ;r]-]

Expanded form:
220V 3 coth(2m) coth(2V3 x} 220 V3 cos(2 V3 x)cschi2mesch(2 V3 x)
+ =

8+

H i
220 V3 coth(2r)esch(2V3 x})  220V3 cos(2V3 njcoth(2V3 ) csch2 )

i i
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Alternative representations:
55

{sinh{Z ava ]sinh-:Z mitsini2 )Y 3 sing2 :r:l]n

+18 =

{{cnsh{z avz ]—cnscz :r:n]{cnsh#.? n:—cns{z nv3 :|:|:| {4 ViE) :|
55

n[i{—r_2”+92”][—r_2” ﬂEﬂj” 1"1?11-{—9_2’."+r2‘.”:|2{$:[2 ‘-"?]

[{ —cnsh{ Zim 1.-'?]+% {r'z R :|'| [—cnsh1—2 i JT:I+‘1;_ [9'2 nV3 23 ““4 1.-'?]

18 +

55
- s +18 =
{sinh{Z TV 3 ]sinh-:Z aHEmn{2 mi¥ 3 sinf2 :r:l]n
chsh{E ava ]—cnscz :r:chnshL'Z n:—cns{z PR :|:|:|Ii4 ViE] :|
A ) ) ! ) 55

18 +

m [i—{—r_zn+r2”:l[—r_2” Va 427 V3 ]-EDEE{EE_HIW'E]

[[%{_F—Efn_rifn]_'_% [F-zn V3 2 v?]][‘laip-zn”znh% [_P—Efn VI _2inv3 ]]“4 V3|

55
o ooy +18 =
{sinh{Z TV 3 ]sinh-:Z TiEmi2 v 3 =ing2 :r:l]n
{{cosh{z ava ]—cuaiz :r;l:|{|:n:ush12 .lT;l—cn:us{Z a3 :|:|:| ‘_4 V3 :|
55

18 +

7 [i {—9‘2”#2 ":I[—e'_z” V3 12T V3 ]mnsz{—z—”] 1.-"_]

[[%{_F—Efn_rifn]+% [F—En L f?]][%ip-znﬂ,zn:”% [_F—an V3 _2inv3 m{4 V3|

Series representations:
55
{sinhiz V3 :Isinh-:Z risin(2 m)¥ 3 sin(2 JTJ]JT
{{cnsh{z e J-cosiz :r;u]{cnshqz n;l—cns{z vz ]:|:||i4 ViE] :|

[_l}kl +k2 (‘21”2*:3 - ,:_3:#3 12.11':'2'&3 J
b ) o (2kg) [2k3)r

637" - 440 H
Z Z Z (4+k7)(12 + k3)

k]_ =—mk2=—mk3=ﬂ

18 -
+ = —
i

k3 a3 2q2ke
—1yf1+kz 1gka f2ka [‘2’”2 it
i 0w ow (7Y [2kgz)r [2k3)

440 Z Z Z Z (2ka)! (4 +k3)(12 +K3)

k1=ﬂmk2=—mk3=ﬂk4=ﬂ
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55

{sinhl:z PR '|5i11h-;2 m+sn{2 mh Y =imi2 n]]n

+18 =

{I{cnsh{E ava ]—cc\s{E :r:IHn:nsh-:E n]—cns{.? vz ]:|'|I:4 Vi) I|

1 1 I S L
g p ) B o Wl S G
m [EJT = 1[r4+1‘--:2 ;rz]

[12 kz r{EI ~
= _2 e _2
£ "z -9 (3 -s)

55

{sinhl:z a3 llsinhn:Z mH4sni2 m) ViE] =mi2 .lT]ll.lT

+18 =

“cu:ush{‘? ¥ ]—cu:usiE J'r:l:l cosh(2 .IT'I—CDS{Z P E] :|:|H4 ‘-"?Il

1a+—220f[—+4ni =) ]

4n® +k* n®

[2‘-4"'_}1' 127% + k% o

[_Z[ 3]' [Efr} \({_ZRESs ]'_51_25 F[S]']

=R {5=4)

(3

Multiple-argument formulas:
55

{sinhl:z ava ]sinhqz THsImi2 ) ViE) sinj2 .IT:I].IT

+18 =

{I{cnsh{z ave ]—cnscz nJ:l{cnsh-:Z T ]—CDS{E a3 ]:|'|I:4 ViE] I|

][ L zaess N s ()

5)

2ETE)

AT Z ~ 1) ][_“ﬁiﬂesszﬂ_%

_5}

110 V3 cschr) sech(m) (2 - 2 cos?(V3 x) + 2 sinh?(m) tanh(V3 r)

8+
Fiy

55

I{sinhl:z PRVEY llsinhn:Z mHsmi2 T V3 smi2 .IT:Ill.IT

+18 =

{I{cu:ush{‘? av3 ]—cnsﬂz T :l:l {cu:ushn:E m-:-:.s{z nv3 :|:|H4 ViE) I|

18 + %55 ﬁ [—2 cosz[\({g ;r] +2 cnshz[;r}]
{—2 +2 cashz[\@ rr]] cschim csch[ﬁ ;r] sechim) sech[ﬁ ;r]
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L5
{ajuh{z " ﬁ]mh{ﬂnym:a mva ni.u{ﬂrr}l]n
{{muh{z PR ]-cnu[z n}]{cuuh{z n}-mu{z V3 ]}] {41:"5 ]

18 + j—ISS ﬁ(—E +2 cnshz(\('_ )) cschim) csch(ﬁ w)
sechim) sech(ﬁ:r) (—2 +2 cosh®(m) + 2 sin (ﬁ :lr))

+18 =

Page 329

For 6 = n/2, we obtain:

1/(sin2(Pi/2))-z/(P1/2*sqrt3)+8((((cos(2Pi/2))/((e™(P1/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e™(Pi/2*sqrt3)-1))))))

Input:
1 cnsEx ] 2cns(4>< ]
smﬂ(g] Hiﬂﬂ'_+1 S2V3 _q

Exact result:

2z 1
S m{m)ﬁ]”
Plot
¥
o

. x e Z
=2 1 1 2
™ (z from=2.5to0 2.5)

=110 \
-1.5
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Geometric figure:

line

Alternate forms:

2z V3 r V3
-—— +5+4tanh| —— |- 8 coth
V3 4 3
2v3 z-3nr 8 16
3 (vialf2 (¥T
T 1+ ER (v 'r|2_l
-4 2 1 FERLT:
Factor|l-—— +B |- , - _ |+ 1, Extension - &' ° "H?
V3 [v3 n)fz [v3 n)f2
' -1 1 +& i
Root:
Z = —l.ﬁgll
-1.6911

Branch points:

INone; function is entire)

Derivative:

1 i +8[ cns[%} Ecns[‘%} ]] 3
: .

i |

51112[’1} Ty
2 2

dz

Indefinite integral:

2 1 2z
1 i+ 8 == T T - = — dz =
[CER. T (3 n)f2 V3o
-1 +¢ y 1+¢ "

2 [ p 1
- +81- -

l: VW ]2
& | e

1/(sin®2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((eN(Pi/2*sqrt3)+1))-
(((2cos(@Pi/2)))/((e (Pi/2*sqrt3)-1))))))

Input interpretation:
1 1'6911+3 ccs[E g} 2:05[4 %}

+
oo m e ' o
sin [E} E\.’S J2Y3 1 2vE
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Result:
~0.0000154756. ..

-0.0000154756...

Alternative representations:
2 47
1 1.6911 cus[?"} Ecas{f}
+— +8 -
Sillz{g} % £1 1

s[ 2 cosh(2 im) coshii ) ] 1 1.6911

‘.':““ 3 )2 f{n Vijfz

oo o — |+ 5 + =
1+f|::r'u'3:|:.'2 1+f|:m.'3]fz cos=(0) n;?
2n 4
1 " 1.6911 - cus[?} i 2 cns{? i
Sillz{g} V3 A3 w2 b1 Vi)f2 ]

b

8[ 2 cosh(-2im coshi-im ] 1 1.6911

+ — |+ + ==
(r¥3 )z (rv3)f2 ] cos0)y VB
-l+e - l+e v P

2 +
i T v
sin(3) %2 +1

8[ 2 cosh(-2im coshi-im ] 1 1.6911

1 1.6911 +8[ cns[z?" ECDS{?} ]:
1

fl:‘u' 3 n)f2 f{n V32

- — |+ + —
ERVERT (rvZ)fz | (-cosim® 2y
-l+e - l+e / 5

Series representations:

1 Leo1l “’5[% ) 2“’5{%} : | )
sin?(7) L3z Az e ) A v nalE)f
16 5 S

+
o “1f g xR L
_1+exp[§;rexp[urlﬁsz%-ﬂ“,;—x I S VAl B 2]4.;]

k=0 k!
T ,:_lenEk
k=0 k)

5
1+ EXP[— T Exp[”T [_l&J Zk_ﬂ - 1;.k¢3_x:|k!x_kll_ ]

3.3822

T Exp[z m [ i ;i_n“ Vx Z:]:D

el
R anax=U

-1F @-xf x_k{'li]k
k!
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1 1.6911 +8[ cns{z?"} ECDS{%} ]=
I'[ 1

smz{g} ¥3a A3 n)fz o1 f{:r Valfz
2
(=t a2k
16 5o {2&1!
_ ’ ' Kokt
(=17 (3-xf* x _—]
_1 i ag{3-x) o] 2k
_1+Exp[2nexp{1n[ s J}\,-Tzkil - ]
-1 n 2%
i n'zknu
augs- - Fa-kat(-3) )
(=1 3-x* x
= 1g(3-x a2k
1+exp[ FEXP{!N[ “‘!_Zm - ]
1
i
(1 a-1-2k 142k
[ZF::CI 142 &) Jz
3.3822 _
& :,k—k{l] fortxeRandx <0
(=1 {3-x"x _=
arg(3-x) @ ke
FEXP{”T[ 2m “ﬁz#{:ﬂ ket
] 4
1 16911 cos(2%)  2cos%s :
+—_— — _ — b B
S e W R Y T R
I 1—4:Ikn2k
16 55, S
1 &
1 (1 \V2lmEa-sNen] 12admse-sonen) ve U (-5l 005
= | +exp[£n[5] g Zk_ﬂ .
oo (=1fn2k
8 o {2k)!

1
1 V2 |argi3-zp i2m 12¢1+[mg-;3-z.;.m2:rm o 1*1-5],(‘3-303*‘56&
1 +exp —;r[ ] zki‘ =
=12 [arg(3-zg W2 )]  1/24-1- I—zg W2
3.3822[—1] S gt v B ERL

(- llk ]kn:E—ngkz,:,""‘

Zk:ﬂ ket

Half-argument formulas:

66



1 1_5911+8[ cus[i—"} ECUS{% ]z
1

+ ] )
sinz{g } “’—; L f{ﬁ m)z %] f{:r VI)fz
3.3822V2 1 n [ 1 ___ _yjrenezmyien)
VB 1+f{n‘-"6]}.‘{2u’2]

51 (1 - cos(m) *

1 y '
J 5 (1 + cos(2 1)) {1 —{1 + [—l}l"“ﬁ’“‘z””"‘“”*“”"ﬁ’“z””-"2"”}1?[—1111{2 o)) -

1

14 " Ve )(2vz)

; 1
2 (— 1)lir+Bed mE m] J : (1 + cos(4m)

(1-(1+c 1}“”*3“4””"‘“”*“"*E““‘””-"“”}m-lmmn}}}J

anm 4
1 L6911 cos( ") ) 2 cos( 21 L
sinz{g} ‘f—; m E{ V3 a2 i1 P{n 1:?]:."2 ¥
3.3822 2 {_1],—2 [Rem {2 m)]
) +
Ve
5 (L=cos(m) ? (1 - (1 + (- LRV @mBRamiZ ) g1 m )
! 1
8 (- ENER f — (1 + cos(2 )
1 (xv8)2vZ) 2
+e L

{1 _ {l e l}l—'iJT+E.:H2 mNE mf+[{m+Ref2 w2 JTJJ}H[—IIII[E ;r}}}—

1

14l VE)/(2vzZ)

| 1
2 [_l}l_':.l'l'+E-C‘I4.ITJ:'H2II':'J \/5 [1+CDS[4.?T}}

(1- (1 + - ptimeisdmy@ i et oIzl o Tm4 =)

Multiple-argument formulas:

2 4
1 16911 cos()  2cos()
+— +8 == - — = -
sinz{g} % E{w 3 )2 o ‘u{n Vi)fz ;
-1+2 CDSE{E} 2 (-1 +2 cos®(m) 1 3.3822
- — |+ +
1 +.:='{JT 1.."?]’.'“2 -1+ f{” 1..'?]:."2 % cnsz[i } Sinz{i} V'3

2m 4

1 16911 [ cos()  2cos( % ]
+ +8 =
1

f{ V3 n)fz o1 4«{ nVE)f2

sinz{ﬁ} vin
2 2

i [1-251112{5} 2(1-2 sinz[;r}}] 3.3822
) _

4c052{£}sin2{£ N V3

(x 3 )2

1+¢! -1+ f‘{n 1}?1"‘:2
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1 1.6011 [ cns[z?"} ECDS[?}]
- +8
1

in2(o Van V3 )z B T3z
sin [2} VER: JAVaalz g nvE)Z

2
_1+2C052[§] 2[_]_+2CDSZ[}T]-}] 1 —
: - =) i 1 + —
e dVEE g Y32 | (3sin(E)-4sin®()f xV3
1/2sqrt(((-

1/(((1/(sin2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e(Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e™(Pi1/2*sqrt3)-1))))))))))))-golden ratio

Input interpretation:

1 1
2 5_ 1 Leenl B[ cos2¢)  2cosl4 g}] ¢

SIZV I SZVE

# iz the golden ratio

Result:
125.482...

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

Alternative representations:

1 1
i has S P
2n 40
2 1 1.6011 cos ') 2cos 7)
| O T ‘u'? T 8 I: \u"_E | "-; o "'?II -',:I
| =int{T) T m 2 m /2
-\' 2 2 e o4l rll ol
1 1
—d+ 5 o
gl Z2eosh{2in) cashii 1) 4 1 N 1.6211
“" ERER =¥3 )2 cos2i0) v 3
—14e " 1+¢ " 2
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1
i = _¢ 5
2n 4
2 1 Leeu ‘:':'5{? ~ 2':‘:‘5{?]
sinzl:_—'l o3 {n 1.-'?].':2 111 1.-'?]-':2
2 e T4l e !
1 1
—d+ 5 o
2cosh{-2im) caoshi—i 1) 1 1.6211
8- —— —— |+ —
(n43 )2 (rvE)fz | cosfo)  a2¥3
=14 4 1+&* 4 o
1 1
i i _¢ =5
2n 4n
2 1, Léen cos| 2] ~ 2 cos| =1
sinil:—'l ) {n 1.-'?].':2 111 1.-'?]-':2
2 £ D S |
1 1
—d+ 5 .
2cosh{-2im) caoshi—i 1) 1 1.6211
8- —— —— |+ + —
(xv2 )2 (xvE)f2 | t-cosmP? = 2v3
=14 4 L+&* 4 o

Series representations:

1 1
= e —|I;| =
2 in 4n
L .. Sl o cos 57| ~ 2cos 77
5in2{—1 nv3 {n 1.-'?]."2 {n 1.-'?]."2
2 £ D S -1
{
1
arg|-x -
cos{m) __ 2com{d ) R 1 +3.3822
1 #n 1.-'?]."2 {n 1.-'?]."2 Eirlzl:Jl:l av 3
) 1+&' b 14 d 2
—f+ — eXp|im
2 2m
\
1 1
D x (=2 f-x-
) 2k
B oo ) 2oos(2 ) 1 +3.3E!22
= = i 2F A a2
sin v
i {nva]’a:e _1+J_”"'3:L"2 (3) =¥z
k!
k=0
forixeRandx <0
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1

el PR g
2nm 4
2 1 1.6911 cod 77 2eos TF
sinzl:_i'l nv3 %8 {:ru'?]."lz - {:r'l.n'?:ln"lﬂ.
2 e LS B |
. 1 /
1/2 |arg| - =y ,.”2“
cos(m ) __ 2ecos{2m) R 1 +3.3822
1¢1 {:r 1.-'?]."'2 {n 1.-'?].:"2 sinzl:_g'] my 3
=g+ = | — 14" ! ~1+4¢ i
2z
12 | 14{aug|- 1 -zg |/2m
g ooE(T ) o 2oos{2m) " 1 +3.3822
{:rn'?].'"z (= 1.-'?].:"2 sinzn’L%] a3
14! ! =14 4
iy
k
k 1 1 ik
b {_z_}k N —Zo| Zn
coms{iT ) 2ooe{2m) 1 3.3822
o0 | pvE)e . (avE) | nd(E) a3
14" i -1 4&' ! 27

2 k

Half-argument formulas:

1 1
= e —'P =
2 1 1.6011 “‘35{2?”] B 2“‘:‘5{42_”]
i 2(T) = —i —
sin(3) % F{n V3 ]J.'2+1 F{n ] ]Jaz_l
2
Booslt) __ 16cos2m) 1 3.3822
1+F{n V3 )2 _1”{”—3]};'2 sn?(3) avE
2T
1
e 2n amy P
1, L6o1l 8[ cod ') B 2cos 7 ]
2(T = — =\ {
sin I'l2 :r";E F{nu'B:L.'E*_l r{nﬂg:l"'lz—l
_ 2
gl —cosim  2eesizm) 1 iimangs
el Va|fa L Va)fz| sm?(3) xv3

242
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Multiple-argument formulas:

1 1
s i S 'II, i
2n 4nm
“ 1 1.6011 cos] 5 ] 2cog| o ]
| e el e =
"“ sin= (3] Ty 3 |::ru'3 |2 |::r~u'3'||.'.'!
& 2 £ T+l & no-
{
-m+arg(-1)+arg -
Boosim) _ 16cos{2m) + 1 +3.3822
i |n V3|2 ER'ES /2 sinzﬁj LRV
14 " =14z i &
—i + — eXplim |-
2 2x
v-1 | !
- Scosit) _ _ 16cos2n) 1 3anaz
\1: ERYERTY: [m473 )2 Siﬂzl:%:l ERYED
l4e ! =14w i L
1 1
xiill —$=
an 4n
2 1 1.6011 cos| 5 ] 2 cos| 5 ]
| e F iR e AT
'\{ sin=(5) v 3 |:_|Tu'3 |2 |::r\.-'3'||.'2
= 2 e ARAE, R € A
]
1
r—arg(-1ly—arg
g cos(m) : 2 cos{2m) |+ 1 _ +3.3E'EE
1 A (nv3)/2 (xvE)f2| sm?(I) =3
+iE i £ o
-+ — EXplim
2 2
| 1
-1
8 cos(r) 2cos{2m) 1 3.3822
E = — T e —
\1- (xvE )2 («v3)f2] sn?(T) a3
1+¢ o =1+ L =

We have also that:

1/10752(((-3/10"4~+[sqrt(((-

1(((1/(sin2(Pi/2))+(1.6911)/(Pi/2*sqrt3)+8((((cos(2Pi/2))/((e (Pi/2*sqrt3)+1))-
(((2cos(4Pi/2)))/((e(Pi/2*sqrt3)-

Input interpretation:

DIIIMINI*1/55)))
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1 3 1

—_——— _—— + -
32 4 s o
10 10 - 5011 +E[ cos|2 2:I ~ Z2eos4 E'I]

E,-'r,u'2 v 3 +1 F-Tf'.z-'"l 3 -1

Result:
1.10564... x 1072

1.10564...%107 result practically equal to the value of Cosmological Constant
1.1056*10 m™

Alternative representations:

o B 1
104 2 4
oy 1, 16011 oosf =7 2eos %
'\1 sinz':g—:' Ji'_l {n yalle {n 1.-'?1."'2
) e T+l |
1':'52
3 1
-3 _
w04 _ _
55 g|_—2coshi2im) | coshiim) ,—1 16911
\ (rvE)fz  (xvT)f2 | e=f) p¥E
=1 4£ ! 1+ ! 5
1052
. | - 1
104 cosf 22 2008 41
s 1 16011 2 2
N =n?(3) oV | («vE)2  (avVE)f2
2 e N o i
1':'52
3 1
oF T
s g|__2ooshi-2im  _coshi~im | 1  1.6011
\ (xvF)fz  (avE)fz | =fO) 2¥3
=1 4t ! 14 ! 3
1052
s 1
4 4
10 2n dm
o 1, 16911 o] =¥ | - 208 7|
N =030 o3 | (rvE)2 (V32
E £ +1 £ LS|
1052
3 1
BETC -
< g|__2eosh(-2im) | _coshfim | _ 1 16011
\ (rvE)f2  (xvT)f2 | (emiry? p¥3
=14£" ! 14¢ ! E

1[]52
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Series representations:

s || L 1
2 ;
1 " 1, 16911, ooff ) 2eq 5T }
. e e _—
V sin l:%l J\;E !.{"“'31."2_'_1 lII{:M.-'S]I,'E_I
1052 =—(3/
100000000000000000000000000000000000000000000000000
000000y +
(
arg|-x - :
g| s Zecsl2m |1 3.3822
1+,.{""“_3].-"'2 _lﬂfw?]:.fz sinzl:g] ny3 \.’_
explinx x
2
k k(1 1
-1y x [_E}k —X—
g| —_cosim) 2 cos(2 1) 1 3.3822
ji (xv3)/2 (x¥3)fz | sn?(F) =3
k=0 k!
~ !
(1/55) ,f"

10 000000000000000000 00D000000000000000000000000000000

for Randx <0
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1
1 1, 16911, coff ) 2ed AF
55 in2 (T} o — !
sny) a¥a | [svE)2  [n¥3)2
2 £ +1 e =
1052 =
3
- +
100000000000 000000000000000000000000000000000000000000000
i
; 1 !
12 |=aug|- -z | (2m)
s[ cosit) _ Jeos(2m) } 1 3.3822
= =/ 2L )
Ll] “Jnvayz 4+Jnﬂ3k2 sin“(y) 7v3
k|
o 1 /
1/241)2 (aug|- -z [/ (2
8 cosim) _ Zeesl2m) 1 3.3822
(xV3)f2  [(nva)fz] sn?(Z) V3
14t ! =14 !
Ey|
k
ki o1y | 1 E *
(-1y [_z}k =
i cosfr) __ Peos2a) 1 3.3822
R N T =
o ERERTE: (rv3)f2] sn®(5) V3
14t ! =14£ !

2 o i

k=0

1,55 |/

—

10000000000 000000000000000000000000000000000 000000000
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1
3
v " (R e oosf 27) ~ 200 41
m‘nﬂf.;—.w Va3 (V)2 [aV3)f2
] e 41 & =1
1052 =
3
- +
¥QDDDDDDDDDDDDDDDDDDDUUDDDDDDDDDDDDDUGGDDDDDDUDDDDDDDDDDD
12 (ang|- i ~Zjy .-'f12 m)
. sy Zeos2m) 1, 3.3822
[ g J LTVE) | (xVE)fz | ad(G) Ay
]
17241/ |are| - L 2 |fi2m
. cosfr) __ 2cosf2m) |, 1 A 3.3822
= ‘-"?]."IE = f?].'":e Eiﬂz"l;—r:l )
14t ! =14£" !
2
k
! 1 Bl
[_1}{_Eh T Bomim) __lboeizm 1 zssz 20| %
@ {J‘r ﬁ?:ll.':?. {J‘r 1.-'?'|I."I2 sn?(L) 13
14" ! 14" i 2 o~
3 = (1/
k=0 )
55) !f’

10000000000 000000000000000000 000000000000000000000000
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Half-argument formula:

A | e 1
4 2 4
10 anm I
o 1 189110 coef 2 2o %)
o = P
sin®(7) av3 [rvE)fz  [av3)f2
7 e o4l ¢ et
1|:|52 o
B 2
8 cos{m) __16cos{2m) + 1 +3.3822
= = . A =
av3l2 n¥alfz sno() w3
3 55 1 +¢"e ]-' -1 +F|: :I 2

" Toooo T vz
10000000 000000000000000000000000000000000 000000000000

Multiple-argument formulas:

3 1
ETL I - ar an
1 16911 ¢ cos] 5 2 cos| %
55 T — i I
sin®(y) av3 [=vE )2 SRS
2 £ L Y : =
1052 B
i P
—m+arg(-1)+arg !
Boosin)  _ l6oosl27) 1 3.3822
—_— .' —_— I' i "’ -IT —_—
ry3 )z ay3 |2 snf(T) m43
3 1 +l" TA +l'||[ X
- +|explin |-
10000 2m

1 s !
v-1 (1/55) /

8 cos{t) _ _16cos2m) 1 =t 3.3822

|n 1.-'?].."'2 = SERT sinzf%'l ny3
1+e 1 -1+¢ U 2

10000000000000000000000000000000000000000000000000000
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_14 5 e 1
1o 1 16911 o m*zn }
Ry =2 L (V32 { r]/z

1[152

1

m—arg(-1y-arg
g [ —De=ill

+3.3522

| T
+|explim

2 oos(2 ) }‘ 1
Ty 3 i
=1+

(xV3)/2

sn2(Z) 7 v3

10000 2

\f—_l 1

cos{r) 2cos(2m)

3 3522

AR e

2'[]

J

~{(1/55)

10000000000000000000000000000000000000000000000000000

1/2%In(1-+2/(8+1)) 2)*(1+(2/(8+2)) 2)*(1+(2/(8+3))"2)

Input:

3o () )+ ) e 50
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Exact result:
65 85 J

121 °l81

Decimal approximation:

logix is the natural logarithm

0.025893691059190494235581365467758166727683791831505831798. ..

0.025893691...

Property:
65 | {85
%81

= ]15 a transcendental number

Alternate forms:
65 log(85) 260 log(3)

121 121

A5
-— (4 1og(3) - log(5) - log(17y
121 E E E

260 logi3) 65logi5) 65 log(l7)
121 121 121

Alternative representations:
2 )
é llug[l+[afi}]:][l+(%f2J ][1 +2(8f3] ]:
5 loae(1+(5])(1+ (55T )(t+(55))

El"g[l*[sfl]z][h ]
lug[ﬂ}lﬂgal“‘ ]Z ]Z +[%T]

é lag[l +(s f 1}2][1 +(a f ET][I +[8 f 3]2] = % ul[_(g]z][l i (lz_af][l +(12_1J2]

Series representations:

ék’g[“[sf1T][1+[3f2}2][1+[3f3]2]=-f—sl - o)

-
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%102[1*[3?1]2][1+(:2T][1+(833T]:

85 |
E . arg[ﬁ -X
121

k (85
+5510g[x}_5_5 @ (=1 [E_x

121 121 k
k=1

élug[“(aflf][h[afz]z][l*(afsﬁz162_51 lug[%%

k|85 &k
— 65 = (-1} [E—z.;.} Zq
o P

121 . K

ke
x,—k

2

arg[g —z.;,}

2

arg[g —z.:,}

2

65 log(zo) 65
121 121

Integral representations:

%10g[1+[8f1]2][1+(832]2][1+[8f3]2]: 152_51 11%%%‘“
%105(1*[8?1]2][1+(8f2]2][1+[sfaf]:

65 i ‘J'w+y[84_1r r[—-ﬂz ril+s)
2421 .L-w r(l-s)

J.S Tl

From which

1/10752(((1/2*In(1-+H(2/(8+ 1) 2)*(1+(2/(8+2))"2)*(1+(2/(8+3))2) +1+8/10"2-
2/10°4)))

where 8 and 2 are Fibonacci numbers, we obtain:

Input:

é [%lag[“(:1]2][l+(sfzf][h[sfsf]+l+ %_ 1_34]

logix is the natural logarithm

Exact result:
Lo R
S000 121 81
10000000000 000 000000000 000000000000 000000000000 000 000

Decimal approximation:
1.1056936910591904942355813654677581667276837918315058... x 1072
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1.105693691...*10 result practically equal to the value of Cosmological Constant
1.1056*10 m™

Property:
L WAV L
3000 121 g1
10000000 000 000 000000 000 000 000 000 000 000 000000 000 000 000

15 a transcendental number

Alternate forms:
653279 + 325 000 Lag[E )

6050000000000 000000000000000000000000000000000000 000000000

5399

50000000000000000000000000000000000000000000000000 000000 :
13 lng[g}

242000000000000000000000000000000000000000000000000000

5399

S0000000000000 000000000 DDEJBEJ?D DBEJG 000 000000 000000000 000000
ogia)

60500000 000 000000 000 000 DDIIJIDDD 000000000000 000000000000
13 log(85)

242000000000000000000000000000000000000000000000000000

Alternative representations:

ot (2 )1+ ()1« (5 F) 1+ 2 - 24

8 2 1 10522 2 g 32 212
1+ 107 o8 + 5 081+ (5) ) (1 () ) (1 + (55 )
1|:|52
a2 )0+ E5F) e -
1|:|52 2 2 o 2
1+ miz - ﬁ - é 103’[{1}103’&[1 +{§} }[1+[12—D} }[1+[12—1} }
1052
ot o )10 ()1 - s
10°2 -
. (3 e 2
1+ 57 —r 3 WlG)) 2+ (56N +(5))
1052
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Series representations:
3 og(t +(52) 0+ )1 G5)+ 1+ 5 -

841 842 843 w*
1|:|52 -
5399
E0000000000000000000000000000000000000000 Q00000000000 000
ol
13 3¢ )

k
242000000000000000000000000000000000000000000000000 000

Llog(1+ () 1+ (&)1 +(ZF) 1+ -

1052 o

5399

E0000000000000000000000000000000000000000000000000000000 "
( %'[5 {532 [{1+s)

B B et
Lj=1 R85, Ti1-s)

242000000000000000 000000000000000000000000000000000 000

Lo+ () 1+ (&) 0+ (&) 1+ -

1|:|52 o

5399
EDDDDDDDGGGGDDDDDDDDGGGDDDEDDDDGDDDDDDDDDGGGDDDDDDDDDGGG N
argl —o - ]
13lm log( )
2m =1y
242000000000000000000000000000000000000000000000000 000 =
13 log(zq)
242000000000000000000000000000000000 000000000000000 000 i
13[5—&1—154 o)
2m

log(za)

242000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000

(-1f E—ZDFZD_"‘
By —

242000000000000000000000000000000000000000000000000 000

Integral representations:

Liog1 () 1+ (&) 0+ (&) 1+ -

1|:|52 o

5399
EDDDDDDDGGGDDDDDDDDDGGGGDDDQEPGGDDGDDDDDDGGGGDDDDDDDDGGG N

242000000000000000000000000000000000000000000000000 00O

.85
JSI EJE'
1t

81



Llog(1+ () 1+ (&)1 +(ZF) 1+ - 5

1052 o

5399
50000000000000 000000000000 CID:?BDDD 00D 000000000000 000 000000
i

484000000 000000000000000000000000000000000000000000000
[%}5 r[—S]'2 ril+s)

I sty
J ds tor-1<v<10
—i oa+y ril-s)

We know that:

&5 2 B
360

180° 2 = =
360

_ 2r
270° —— =
360

1l
[§%]
=

360° ——
360

https://www.okpedia.it/goniometria
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From:

Manuscript Book Of Srinivasa Ramanujan Volume 2

Page 243

For m>=-7

49/(-7)*1/2*(((1+sqrt(Pi*2)+sqrt((1-Pi)(1-Pi)))))

Input:
4 1 f
—?9/5[1+ n +‘\J{l—:r]|{1—:r]|]

Exact result:
-Tm

Decimal approximation:
-21.9911485751285526692385036829565201893801857956257407468. ..

-21.99114857512...
Property:

—7misatranscendental number

Alternative representations:

[1 N2 +d-nd-n ]49 49 [1 +n+m]

2(-7 2(=-7

[1+~J_+1.f(1-m1-m]49 49[1+"d|{1—}r}2 +mm]

2(-7) 2(-7)




[1 A Jl-md-n ]49 49 [1 el TUm-ZREmIZmL |\ (g 2 ]

2(-7) 2(-7)

Series representations:

[1 . {1-;:}{1-;:}]49 o C1f

— -28
2(-7) X, 1+2k

[1 +¥Va® 4y (1-mQ-m ]49 w 28 (-1)F 119512k {5“2* " 239“2*}

2(=-7) = 1+2k
[1+ + {1—.‘1’}{1—-’1'}]49 ) 1 1 2 1
LR L) [
2(=-7) e 4 1+2k 1+4k 3+4k

Integral representations:

[1 +‘J§ +m]49

20=-7)

[1 +\/§ +y (1-ml-m ]49

1 1
=—14f dat
2{—?} 0 1—!’2

1
=—zsf V1-t2 dt
0

[1 I I R, o ]49

w1
=-14 f dt
2(-7 o 1+¢2

For a = 3 = &, we obtain:
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(((16*P1"2(1-P1)"2))"1/8
Input:

’?a'l 16 7% (1 —m)?

Exact result:

‘JII 2 1{ (mr—1ym

Decimal approximation:
2.277648400609462900728043690603711421700547440566646602817...

2.277648400609...

Property:

«.,I"E :," (-1 +mm isatranscendental number
All 8th roots of 16 (1 - m)*2 n"2:

y 2 1," (m— 1) & 22.2776 (real, principal root)
V2 Ve a % 1.510541.6105:

2 Fwone £ ua0778;

V2 V¥ or-1r ™ . -1.6105+1.6105
\,"'E 1," (m— D &7 =-2.2776 (real root)

Alternative representations:

V1621 -m® =¥ 16(1-180%2 (180

¥ 162 1 oy e Ea'l 96 (1 —m)° {(2)

|'
Y1642 Q- = if 16 (1 -cos ' (-1))* cos ' (-1’

Integral representation:
i ca+y Dis)T{-a-s)
—i sa+y 25 d

(2rili-a)

(1+z)" =
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Dividing the two expression and performing the following calculations, we obtain:

[-(((49/(-7)*1/2*((1+sqrt(Pi*2)+sqrt((1-Pi)(1-Pi)))))))/(((16*Pir2(1-Pi)(1-
Pi))))"1/8]"3 -89-34+5

Where 89, 34 and 5 are Fibonacci numbers

Input:
- l[lwf;rz +~J[l—m[l—mJ :

> ~89-344+5

N6 A=

Exact result:
343 74

242 (m-1%%

Decimal approximation:
782.0853411478800059488380442188482632311787178417382048014...

782.085341147889... result practically equal to the rest mass of Omega meson
782.65 MeV

Alternate forms:
343+ 2 274 472 (- 1Y

4 - 17

236y 2 (r- 1% - 343 .74
2v2 (m-1%%

Alternative representations:

40 [l +"u'|? +4 (1 -m)(1l-m

x| - . &3
] 49[l+}1'+"u'|[l—}ﬂ-2]
- -B0-34+5=-118+

2 (-7 16 (1 - m)? 22

V162 1-m(1-m (-7 2)

V162 1-m1-m -7 2)

49 [l +“u'l? +4) [l—}ﬂ[l—}ﬂ] ’
—B0_344+5=

e e P S % |
49[1+*u'|[l—fr}2 +¥ —im "."”r]
-118 +

27V 16 (1 — ) n2
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49 (1+\'{? +y (1-m(l-m

w?f'lﬁnztl-nnl—m (-7 x2)

40 (1 +}T{,J-:r L -2 arg{myi2 m)) + A (1- }ﬂlz ] 3
2(-7)Y 161 - 22

]3
] -B89-34+5=

-118 +

Series representations:

49(1+w,fﬂ2 el =m =i
wﬁ'“lf:nz[l—m[l—m (—7 % 2)

1 3
343 [1+Ef=n[;]([[—2+?r}}r}_k V2+mr +(-1+22)F ¥ -1 422 ]]

16VZ (- 2

3
]] -89-34+5=

-118 +

49 [hwf? el (1 =aY(L =)

2 8
V162 1-md-m 7 2)
o 133
-:—ljlk1-:—2+:r]:r]_"':-;—1+:rz:|_k|:—%]k [n:—1+:r"!:|'llc Y (-24m)m +:-:—2+:r]:r;lk y —14m2 ]
I

JB
] -89-34+5=

343

1+ X0,

-118 +

16 V2 ((1 -m? 228

49[1+\{?+\mJ

"?rllﬁfrz[l—fr}[l—ﬂ'} (-7 2)

2
] -80-34+5=

'i—l]kl:—li]kn:-:;r‘? -0 |k+|: 1-2 w42 -z Hzﬁk s
k!

343 [1 +Vzo TP,

~118 + — ,
16 V2 ((1 —n) n?)38

1/2P)((([-(((49/(-T)*1/2*((1+sqrt(Pi*2)+sqrt((1-Pi)(1-Pi))))))/(((16*Pi*2(1-Pi)(1-
P1))))"1/8]"3 -89-34+5)))+13+e-1/golden ratio

Input:
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3
e é[lwfﬂz Hm_mu_m]

Ax Yi62a-na-n

1
-89 -34+5|+13+e- -
&

# iz the golden ratio

Exact result:
3437°/4
——— 118
242 -::r-l]g-'q'
2

-—+13+e+

Decimal approximation:
139.5729958031069747239769456056204244889606424477608132500. ..

139.572995803... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate forms:

2 50 343 /4
13 - e e o e
1+v5 T 442 (- 17
343n%/4
My _ 118
1 292 p-134
5[2?—'\;’5]+f‘+ =

AV2 em-1"* 1 +(3432%% +4V2 (- 1¥* (137 -59))¢-4V2 r-1P*x

A2 -1 e

Alternative representations:

e T A
1+‘|.":rE +1.,l'-:1—:r]-:1—:r:|

_[49

. - -89-34+5

=7 23 1672 (1-m){1-m) 1
+13+e—-=
2 @
[ | ¥
42 [ T4m4 (1-mr=
-118 + |-

207V 16(1-m% 22

13 +¢ -

+

2

5 |
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{1 i ||

. -89 _-344+5
-7 23 1602 (1-m)(1-m) 1
+13+e--=
2 i
49[1“"41-”2 o vﬁ] 7
-118 +]-

1 2;-?;8'4' 16(1-m)% a2
13+¢- -+

i 2

—[4';‘ [1+\|I'.IT_2 +y (1=m){1=m} ]] d

= -B89-34+5
(=7 <)V 1672 (1-m){1-m) 1
+13+e--=
2m I
49[1+JT A lir=Zargimyi2 ml 11—:r;r2 ] i
-118 + |- 2
1 2=V 16(1-7% n2
13+¢- -+
2m
Series representations:
—[49[1+\"'Ir_2+'\l -:l—rr:lvil—nil]] :
= -80-34+5
-7 23V 1672 (1-mi(1-m) 1
+13+¢--=
2 L
1 1 3
343 | 1+E8 (-1 H1-m2 )% [2_ V —11-m? 4f-14n2) K [2‘]14' ~14n2 ]]
k k
-118 — .
v 16 V2 ({1-m)2 £23/8
13+e—-—-+
i 2m
—[49[1+\'|'Ir_2+\l {1-mi{1l-m} ]] !
= -B0-3445
=7 20V 1672 (1-m)(1-m) 1 1
+13+e-—=13+¢e- - +
2 i i
n:—l:I“cn:n:—2+J'r:|JT:l"":I',L—1+:r2 ]_‘E{—%] [{—1+112J'|'llc (=24mm Hi-2+m)mf ¥ <14r2 ] !
343 | 1410, X T
-118 +

16 V2 ((1-m2 a2)3/8

2
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—[49[1-&\" al +\," {1-m){1=m)

= T
=7 2V 1622 (1-mi1-7)

2m

”T ~89-3445

—

+13 +£-

o=

— o V(L) (in? o -2 man? s )%
Iz Bl o

343

-118 + — :
162 ({1-n2 n2)3/8

2

13 +¢ -

+

- RN

1/QPO)((([-(((49/(-7)*172*(((1+sqrt(Pi”2)+sqrt((1-Pi)(1-P1)))))))/(((16*Pi”2(1-Pi)(1-
P1))))*1/8]"3 -89-34+5)))-1+e-1/golden ratio

Input:

| — — 3
Ll -2 51[1+“u'|fr2 +~.,f[1—m[1—mJ i
— ||-— -89 -34+5(-1+e¢- -
2m i

ff 1677 (1-m(l-m

# iz the golden ratio

Exact result:
3437°/4
———— 118
22 c:r-1]3-'4

2

——=1l+e+

Decimal approximation:
125.5720058031069747239769456056204244880606424477608132500. .

125.5729958... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV

Alternate forms:

2 59 343 p4
—1 - D +E—— T _—
1+45 T 4N (-1
343 2%/%
=¥ 118
1 243 ro134
5[—1—'\;‘5]+¢=+ v
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AV2 em-1"*ng—(4V2 - 1¥* (59 +m-3432"%)p-4V2 (n -1 x
42 -1 n¢

Alternative representations:
—[41«.71'[1+‘ull':r_2 +y (1=m){1-m) ]] ;

Ty R
=7 23V 1672 (1-m){1-7)

2T

—89-34+5

-l+e-

T4m+y -:l—JT:r2 ] .

207 16({1-1)2 72

B |-

40

-118 +|-

1
-l+e-—+
I 2

—[4-9'[1+\|I':r_2 +y (1-m){1-m) ]] 3

S -80-34+5
-7 2V 1672 (1-mii1-m) 1
== 1 +e—— =
2 @
T S L R, (2.1
4-9[1+"\.|'11—:r;|2 +¥ —im ‘-"J'n]
-118+|- s
27 ¥ 16(1-m2 72
-l+e-—-+
& 2
—[49[1+\|{:r_2+1.,l -:1—JTH1—JT:I]] :
s ———— -89-34+5
(=7 - 23V 1672 (1-m){1-n) 1
-l+e—-—=
2T &
49[1” AT lm-2argimiiZ ] o 12 ] 3
-118 +|- :
1 2{-71¥ 16{1-m1% 12
-l+e-—+
I 2
Series representations:
3
—[49[1+ a2 +y ql—:r]-:l—n;l]]
-89-34+5

Voo o o
-7 < 2)V 16a2 (1-m)(1-m) 1
-l+e-—-=
2 &
1 1 3
343 |14, -{—1+-:1-n;2]"‘[2 V -1H1-m? H{-14n2) [2]\1' ~14n2 ]]
k k
-118 + — T
16 V2 ((1-m° a2}
“l+e--+
2
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1+‘-.Il x? +\\|II {1=m){1l-m})

3
e |
2 -80-34+5
-7 23V 1672 (1-m)(1-m) 1 1
-l+e-—-=-1l+e--+
2n @ &
— e
{—1:##-:—2+.-‘I’:I.-T]_kl:.—1+.-1'2:I_kl:—%llk [I:—1+:rz:|k y (=24m)m Hi—24mmf y 14n? ]
i 2!
343 (1450 ¥
-118 + —; .
16v2 I:L-:l—:r:lE n2)3/8
2m
) 3
—[4’;‘ 1+ o= +1.,I'n:1—n]n:1—:r:| ]]
—B9-34+5
A a2
(=7 2)¥ 16x= (1-m){1-m) 1
—l+e--=
2 &
LY (12 ey 2 k) k@
."_ i 'i—l]kl:—z:lkl:-lfr —.ﬂllk-l-ll—.'!:rﬁr —uD,lk]uD
343 | 144/ =z Iitn o
-118 +

1642 I 1-m) o2 ]3-"8

-1l+e-

2

|

Cmn=  ff = e |
ror not ([(Zgek and -

13(((1/PO((([-(((49/(-T)* 172*(((1+sqrt(P1*2)+sqrt((1-P1)(1-P1))))))))/((16*P1*2(1 -
Pi1)(1-P1))))*1/8]"3 -144+21+5-1/golden ratio)))+e+(golden ratio))))+55

Input:

3
2.2 14¥2 +Ya-na-mn)

1 _ 1
18| o~ |f- : UL W
s Vi6r2d-mad-m ¢

# iz the golden ratio

Exact result:
4

af
LR
138+ 2Vl +¢|+55
2

Decimal approximation:
1728.2391080118794317074678163301810928090748243656411453009...

1728.239108011...
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This result is very near to the mass of candidate glueball fy(1710) 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

Alternate forms:

ling 28

13 | ¢ - 2V o ele55
2o
3 767 44509 574

154= +55+13¢ - — + —M88—

2r¢ T 482 (m-17
123 1345 767 13 44509 574
— + +13e - — - —— + = .
2 2 T (1+V5)r 4v2 (r-1)¥*

Alternative representations:

/ T R |
—[4.0 1+ 7 +y (1=m){1-m) 1
. - -144 421 45 - 2
=7 20W 1672 (1-m){1-m)
13 +e+¢|+55 =
2
T 3
; 42 14m4Y (1=
-118 - = +|- :

[l o

8
2=V 16(1-m2 72
S5+ 13 e+¢ +

2
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'l o 3
—[4.0[1+ a2 +y (1=mi{1-m) ]]

= ~144+21+5- ;
(=7 < 2)¥ 1602 (1-m){1-m)
13 2 +e+d|+55=
m
£ i cuyid
[ ; 4-9‘[1+‘\l-:1—.11;l2 +Y —im ‘a';'n]
-118 - = + |-
¢ 2-:—?]8\1 16({1-n)? nd
55+13|e+a+ g
o
3
( —[4.0[1+\| :r2 +y {1=m){1-m) ]]
= “T44 421 45— i
(=7 < 2)¥ 1672 (1-m){1-n)
13 2 +e+d|+55 =
x
( 40 [ 14 o WU -2argimr{2 w1y (1)2 i
G pEy E -
¢ 2{-7V 16{1-m? n2
55+13 e +a+ 3
s
Series representations:
3
( —[4’;‘[1+‘-.| :r2 +y (1=m){1-m} ]]
= ~144+21+5 —:}J
-7 - 23V 1672 (1-m)(1-m)
13 2 +e+¢|+55 =55+
m
r 1 1y ——m3
343 | 14E I:—lﬂl—:rjz]_k[.'!} V -141-m2 +l:—1+n2:l"":[2] V ~14n2 H
<118l L k L
@ 16V2 ((1-m2 n2)3/8
13 |e + ¢ + 5
m
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T TR &
-7 23 1672 (1-m)(1-m)

13 +e+¢|+55 =
2

r[—[@[lﬂ'::r_‘? + (1-m)(1-m) ”]3
£l 2144491 452

1 1
55+l3[¢=+¢+ —[—llﬁ—;+ 343

2

L | 1
1 +k2='.3 Xl -1 (-2 +mm) (-1 +;r2}"" (_il.;

[[—1+fr2}k1.,' (-2+mmr +(-2+m
"I—l HTz'J]E‘]f‘;[lﬁE (1 - Fz}z,.'s]]]

14V 72w (1-mil-m

')
_[4;.
Sn' o
(=7 = 2)¥ 16n° (1=m){1=m)

13 +e+d|+55 =
2

3
]] —144+21+5-:}J

— . CF(L) (2o s-2mn2 g )5
343 |1+4/ 29 Efoy o T
1
-118 - = + — '
& 16 V2 ({1-m2 »2)3/8
S5+ 13 |e+d+
2m
tor not ((ZgeR and -

Or:

1/A[-((49/(-T)* 1/2*(((1+sqrt(Pi*2)+sqrt((1-Pi)(1-Pi))))))A((16*Pi*2(1-Pi)(1-
Pi)))" /8] (e)+7

Input:

1 —%‘D 51[1+*-,|'|}1'2 +-\.'[1—;r}[1—;r}]r

= i +7
4

\Eflﬁ;rztl—nnl-m

Exact result:

l;,r . 2—2—!'}‘2 ?l' [ — l}—l'_|'4 }T‘ig el
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Decimal approximation:
125.7951101253192006536986789539332219905510284092274586534...

125.795110125... result very near to the dilaton mass calculated as a type of Higgs
boson: 125 GeV for T =0 and to the Higgs boson mass 125.18 GeV

Alternate form:
2—2—!'_-'2 e o 1}—!'_-'4 [? 22+!'_-'2 fir == 1}1'_-'4 + ?e' }T-:B :'],-'4}

Alternative representations:
: -[49[1+~J;T2 +1.f[1-m[1-m]] ' : 49[1+n+uf[1-mz] 3
a +T=?+Z -

79V 162 1 -m (1 -n) 2(-7y Y 16 (1 -

—(49(1+\K?+1.'[1—}T}[1—m]] i

1
a : +7 =
(7 zw“ 1675 (1-mil-m
; 49(1+w.“[1-m2 +~.=-”er] i
7+~ |-

2 (=7 16 (1 - ) n2

i _(49[1+w/?+\m]]

.
- +7 =
4

7 EHB;'f 1677 (1-mil-m

1 49 [l F }T{,J-_.T l{m=2 arg{m)y(2 m)] i I|I [1 B }T}z ] e

7+~ |-
4

2=V 16 (1 = m)? n2

Series representations:

; _[49[1+\/?+\m]]

e
S +7 =
4

i Ensf 162 (1-mil-m

1 = e TRl T e PRE SR [
ol W Y 14¢ 28|-1+4
4[ N Z41+2:-:] 241+2k N N Z41+2:-:

ko= =0 ko=

96



{1V +ama )|

-2-1/2: 7™ 1/k! . i ) 1
] ) Ekeo MR 4 7% Zheo !

N Vi d-nd-n
[.?. 2:2+1,.'z It 1k! [—1+?r}1"l4 g L/k! '}"-—-k_Ellk 3/4 - IR 1.-k]
fao(14v 22 +Ja-ma-n || iy yoo 1E Il oen LR
‘2‘1-[25k_n T ] 1/ [4Ek=tl = ]
:]- +7=2 (-1+m ! -
8
72V 162 1-m1-m
Ky g won (2 o (=1 1
241 |z p, ELE 4IRS k=0 1 3flagm L
Tx2 [ k_Dk] k'*q'—1+n+ k-'\;'?.i'T'l[ o ke

Integral representations:

—[49 1+\‘?+ﬁ.f[1—m[1—rr} i . -
1 [ ( D +?:E(-1+4jlw'1-tz d’t] a
& TN 1622 1 -l —n) 4 ’

o ([EF ™ it [N

1[_[49 (N7 +Yama )|

1 w1 —&/4
i - +?:£(-1+zj 2..“]
-7 znzlﬁnztl—m[l—m o 1+t
4 o 1 (3e)4 T | e/4
[2‘-‘ 7 U d’t] +28 [-1+2 ..“J ]
i T Jo 14t

}[_(49 Mﬁmn]“ 1

o SITL(EY —ef4
. +?:£(—l+2\[ t df}
7Y 1622 (1 —0) (1 —x) ':'

- e sint (3 el4 “ea SIT(E el 4
[2‘-“‘ ?‘U“ [}d’t] +23[-1+2]‘” ”dt] ]
w0 t li] t

And:

1/A[-(((49/(-T)* 1/2*(((1+sqrt(Pi*2)+sqrt((1-PI)(1-PI))))))A((16*Pi*2(1-Pi)(1-
Pi))) /8] (e)+21

Input:
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®© 1 [ 2 2
1 5 2[1+‘u'|?r2 +4y(1-m(l ;ﬂ]

& wsflf:nztl—m[l—n}

+21

Exact result:
21 + 2—2—!'."2 7e e l}_ll'll4 ﬂ_'i3 el 4

Decimal approximation:
139.7951101253192006536986789539332219905510284092274586534...

139.795110125... result practically equal to the rest mass of Pion meson 139.57
MeV

Alternate form:
92612 ( _ qyelt {21 g2Hel2 et e 3 :-1-4}

Alternative representations:

_[49(1+\/§+m]] " ; 49(1+;r+‘u'l[1—;ﬂz] .

=

- +21 =21+ |-
N Vi a-mna-n N 2enVi6a-m? 2
1 —[49[1+\'{?+1.'[1—?r}[1—}ﬂ]]!
- +21 =
7Y 1622 (1 -m(l-n)
; 49[1+1ﬁ[1-m2 +~.=$~.=FJ‘
21+ - |-
% 27 16 (1 -7 2

1 —(49(1+\K?+1.'[1—fr}[1—m]] i

4 (7 2}%‘f 1675 (1-mil-m

1 49 (l + ﬂ.{,l-;r l{m=2 arg{m {2 )] 2 I|I [1 B }T}z ] e

21 + — |-
4

+21 =

2(=7)V 16 (1 — ) n2

Series representations:
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49 1+\K_ +yil-mil- }T}]]

+21 =

72V 1622 (1 - m(l-m
P [_1}k ]P,M]

1 P i 1} -4 o o l}k Jeyd
Zl-144 14¢ 84|-1+4
4 2 ] [ L§1+2k]‘ N [ ! Z1+2:.:

1+2k e

; —(49[1+*-,|'|fr2 +1.f[1—m1—n}]] b
e PO f s 2-2—1,-'2 Ef:u 1/k! -1 +N}_1,.'4 Ef:n 1/k!
I E}Ea'lllﬁ;rz[l—;r}[l—;r}
[21 92+1/2 ik [ 14+ }14 Ity L/k! ??fdjl.'k 3/4 - IR o 1/k!
1 —[49(1+1,';r2 +1.f[1—;r}[1—;r}]] i
:]- +21 =
8
(-7 2\*\"I 167 (1-m(l-m
1f (=1
2_2 1y [23?_0 k! ][—1+;r}_1" [4—1EJ=D ! ]
-1 o (1 o0 (=LF ! -1
241 [251'*’:0%]434.;_0 knm+zk=l:l k!\',;;rg"l [45?{1%]

21=2

Integral representations:

Sig[i s Ewfaat=a il y
(( ]] 2=£(1+4J JT.;H]

1
N wra¥ie2a-na-n

i i3 )4 "1 e/ 4

[14*‘U v 1-1 .::t] +84[—1+4J T dt] ]
0 (i
.
NPT N vy | S
= : +21:;[—1+EJ Eﬂff]
7DV 162 1 -m(1-n b

ela n T 1 13 e)d eld
2¢ ?U Jt} +84(1+2j dt]
o 1+# 1+
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1 1 a0 SIT(E) —ef4
2 +2175r[_1+2f : ;:r}
B/ .
-7 2V 1622 (1-mil-m ¢
" f e sin(ty R evd w0 SiN(t) e/ 4
[2‘-'4 7 U dt] +84 [-1 4 [ ArJ ]
<0 t Wi t
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