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Abstract

In this research thesis, we have described the new possible mathematical connections
between some equations of various topics concerning the Bouncing Cosmology, the
Cosmological Constraints regarding the Dilaton Inflation and some sectors of
Number Theory, principally the Rogers-Ramanujan continued fractions and the
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Ramanujan mathematics applied to Cosmology

From the following vacuum equations concerning the brane supersymmetry breaking,
we can to obtain, putting

4096 ¢ 7V 18

instead of

e—2@-p)C+28¢ ¢

a news possible mathematical solutions that are very near to the originals.

From:

An Update on Brane Supersymmetry Breaking
J. Mourad and A. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017
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The results of these three equations are:

7.61802....%107 ;  1.066522... * 107 ; 0.13533537...

With respect to the exponential of the vacuum equation, the Ramanujan’s exponential

has a coefficient of 4096 which is equal to 64°, while -6C+¢ is equal to -m+/18. From
this it follows that it is possible to establish mathematically, the dilaton value.

Dilaton value



0.989117352243 =¢

If we put this value of dilaton in the previous three vacuum equations, we obtain the
following results that are equals to the previous:

7.61802... * 107 ; 1.066522...* 10° ; 0.1353353...

The dilaton value obtained 0.989117352243 = ¢ we note that is very near to the
result of the following mean of these Rogers-Ramanujan continued fractions:

e 5 e—ZJZ
=1+ — ~1.0018674362
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Indeed:
1/4*(1.0018674362 + 1.0000007913 + 0.9568666373 + 0.9991104684) =

=0.9894613333 result very near to the dilaton value

From Wikipedia:

In physics, the Planck mass, denoted by mp, is the unit of mass in the system
of natural units known as Planck units. It is approximately 0.02 milligrams.

1m, = 1.220910x10" GeV/c® = 2.176435(24)x 10" kg = 21.76470 pg
=1.3107x10" u

Particle physicists and cosmologists often use an alternative normalization with
the reduced Planck mass, which is

Mp =~ 4.341x107° kg = 2.435x10"* GeV/c.
The reduced Planck mass M, = 2.435 x 10'® GeV
We have that 4.341x10~ kg is equal to

Input interpretation:
convert 4.341 10" kg to milligrams

Result:
0.004341 mg

Thence, we consider:

= 4,340 lg.
8rG Hg

That is 4.341x10" kg
From:

Towards a Nonsingular Bouncing Cosmology
Yi-Fu Cai, Damien A. Easson and Robert Brandenberger - arXiv:1206.2382v2 [hep-

th] 22 Jun 2012



To illustrate that a nonsingular bounce can he achieved
in our model, we numerically evolve the Einstein acceler-
ation equation coupled to the field equation for ¢, impos-
ing the Hamiltonian constraint equation to set the intial
conditions. In the numerical computations we work in
units of the Planck mass M, for all parameters. Specifi-
cally, these parameters are chosen to he:

Vo—10-7, go—11, B—5, ~—10-%
by =5, by=05, p=001, g=01. (24)

This Lagrangian admits the Ekpyrotic attractor solution
for ¢ in a contracting universc:

. 2Vt? (
O e R
which vields an effective equation of state
2
el A (13)

_sqrt(0.1/2) In(((((2*9* 107°-7)/((0.1(1-3%0.1)*(4.341e-9)*2)))))

Input interpretation:
0.1 [ 2x9 %1077
-y 5 log
2 0.1(1-3x0.1)(4.341 - 107°)?

logixiis the natural logarithm

Result:
-6.24798946773771778755078997999103726598237940698998304291...

-6.24798946...
-1+2/(3*0.1)
Input:

2
-1+
3-0.1

Result:
5.66666666666066G666666666666G6666666G6666666666G6G66666G66G...

5.6666...



(go — 1) M2 ' 128V;
22 T L |

(1.1-1)%(4.341e-9)"2 / (3*5) * (1+sqrt(((1+(12*5*(10 -T)/(((1.1-1)"2*(4.34 1 e-
9)"4)))

Input interpretation:

125
(4.341 - 107°p =
(1.1 -1y ——— |1+, 1+ =
35 N d.1-17(4.341 x10°%)°

Result:
0.000163209316185545332175025604080441083306275A71501232127. ..

0.000163299316...
From the inverse of the above result, we obtain:
1/(1+0.000163299)

Input interpretation:
1

1+0.000163299

Result:
0.000836727662200488852670846233780868348288502821080910308. ..

0.999836727... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™
\/§ =1- e‘z”‘/g =~ 0.9991104684
-p+1 1+—e’3”‘/§
143 ¢5‘{/5_3 -1 e
e—47r\/§
1+
1+...



Next we consider the determination of the sound speed
square in the neighborhood of the bounce. From the
expression (26), we find that, in addition to the Hubble
parameter, one needs to know the form of @2 around the
bounce. We have evaluated this in our semi-analytical
study of the background solution and the result is given
in Eq. (22). Combining Eqs. (22), (26) and (36), we find
that the sound speed parameter takes the approximate
form
2

(37)

G| =

Wbl

S —
b 128V
3 \/1 + Mi{go—1

in the bouncing phase. The subseript %" in Eq. (37)
indicates the bouncing phase. From this result, we see

1/3-2/((((B*sqrt(((1+(12*#5*(107-7)/(((1.1-1)2*(4.341e-9)4)))))))))

Input interpretation:

4 |I 12-5
3,/1 107
"‘Il : (1.1-12 (4341 1077 )%
Result:

0.333333333333332820456966448622998272497616215898330006476...
0.33333...=1/3

From the square root of the result, we obtain:

sqrt(((((1/3-2/((((B*sqrt(((1+(12*5*(10"-7)/(((1.1-1)"2%(4.341e-9)"4))))))))))

Input interpretation:

1 2
3 ’| 12-5
. 107
\1’ 3 \ L+ 1.1-132 (4341 - 1079 )*
Result:

0.57735026918962532035...
0.5773502691... = Euler-Mascheroni constant 0.57721566...



Now, we have that:
2/((((B*sqrt(((1+(12*5*(10"-7)/((1.1-1)"2%(4.341e-9)4))))))))))

Input interpretation:
2

l 125

| &
3.1 107
"ql T L1-12 (4341 109
Result:

5.1287636688471033506083571711743500332685685421710313... = 107 16
5.128763668... * 107'°

We note that if perform the ratio between the reduced Planck constant and the above
result and raise to the square, we obtain:

(6.582119569e-16 / 5.1287636688471 x 10*-16)"2

Input interpretation:
6.582119569 - 1071% Y

5.1287636688471 - 1071°

Result:
1.647047634908671647317023087266146615111910459151923216787...
2
1.647047634... = {(2) = % = 1.644934 ...
From:
.. 202 —1
of =~ —P(;}g,{_-; :
" 3BMAH
Ty . )2
2ZM:H —y¢°)*
I (39)

@ =~ @pe T ., (40)

Inserting the values of the parameters T = 2.7 »x 107,
T=05andlgy = —tp_ =1 (vbltained [rom Che numer-



To illustrate that a nonsingular bounce can he achieved
in our model, we numerically evolve the Einstein acceler-
ation equation coupled to the field equation for ¢, impos-
ing the Hamiltonian constraint equation to set the intial
conditions. In the numerical computations we work in
units of the Planck mass M, for all parameters. Specifi-
cally, these parameters are chosen to he:

Vo—10-7, gg—11, B8—5, v—10"%,
by =5, by=05, p=001, ¢=01. (24)

From (38), we have:
((((2*(4.341e-9)"2 * (1.1-1))))/15

Input interpretation:
¥ ©2 11 -
= (2(4.341 1077 1.1 - 1)

Result:
2.5125708 % 10°1*

2.5125708 * 107"

From (40), we have:

2
T

¢ ~ ppe 77
5.0125550 x 10"-10*exp(-1/(1/4))

Input interpretation:

1
5.0125550 107" Exp[——]

1
4

Result:
0.1808147... = 10712

9.1808147... * 107"

From:

(9.1808147 * 10"-12)*1/(2.5125708 * 107-19) * 1/512 + 6472/2 + 64 + 16

10



Input interpretation:

0.1808147 1 1 642 T
v S +
12 28125708
10 ZALATEN B2 2
Result:

73494.26243900271387377422359600772244905496792368995134385...
73494.262439...

Further, we have the following mathematical connections:

9.1808147 1 1 647
|[ 1012 2512508 512 2 ik lﬁ-l
1017 J = 73494.262439 =
13 N exp |:[d5' (—ﬁpgfjpg)} |BP}NS +
= —3927 4+ 2 =

\ ‘[[(EX“]BXP{‘/dG (.—_1:!2.0}{“{)2}{*‘)}|X*‘,X*:0>NS/
\

13 50 50
3927 +2 v 22083717437 - 1077 + 2.0823320825883 - 10
=73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — )

= (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
—0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

11



(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)

( In <& isw oxp (-— (%)’) 2 %}%’ B (M) kT4 Jg dt < \/

o hgg PL-Es

\ <A {( e ljg T )m (log 7') (log X)~*F - (ex™ (log Ty - &3"h1 (log 7)) T} /

7.9313976505275 x 108
/(26 X 4)%2 —24 = (26 x4 - 24 = 73493.30662...

(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)

From (39) and H (Hubble parameter) = 1.0000000000000000021978021978022:

& w54 3.33\[;5;4. |
(2M2H —~v¢?)*

We have:

((((15%(4.341e-9)4*(9.1808147e-12) )))/((((2*(4.341e-
9)"2*1.0000000000000000021978021978022-10/-3*9.1808147¢-12)))"2

Input interpretation:
15(4.341 - 107°)%(9.1808147 - 10°12)*

ooip=12
(2 (4.341 10°°) 1.00900090000900000219?30219?3022-%f

Result:
4.5267433010382812066027798074565642017055336800392557... = 107+

4.5267433010... * 10™%

Note that, the 4096th root of the formula, is equal to:

12



(((15%(4.341e-9)°4*(9.1808147e-12) ))))/((((2*(4.341e-
9)"2*1.0000000000000000021978021978022-10/-3%9.1808147¢-12)))"2

Input interpretation:
15(4.341 107%)%(9.1808147 10712

4096

-12 .
\ (2(4.341  107°)* - 1.0000000000000000021978021978022 - %f

Result:
0.973189049098250659823876425354988746941554110443619763894...

0.97318904909... result very near to the value of the following Rogers-Ramanujan
continued fraction:

5 -
© =l ~0.9568666373
V(¢_1)\/§_¢+1 1+e—_3”
1+ 7
e—/l'
1+
1+..

The result 4.5267433010 ... * 10™* indicates a phase in which the universe is both
bouncing and in a condition of high symmetry. The result obtained, reversing the
equation, represents the dilatonic phase, therefore of inflation-expansion. The
surprising fact is that this value is very close to that of a fundamental Rogers-
Ramanujan continued fraction, in which e, ¢, and m are present.

With regard 4096 = 64°, we want describe the following fundamentals Ramanujan
equations.
From:

Modular equations and approximations to 1 - Srinivasa Ramanujan
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372

We have that:

13



Hence

pAn2d V22 94 omp,wV22
U—.I:H-EQ —_— E — & T &l e TR e
64g55" = 4096e™ ™V .
so that
64(go3 + g2 = e™ 2 24 1 4372e V2 ... —64{(1 + VD)2 £ (1 — VD)12}.
Hence

™22 _ 9508051.0982 . . . |

We obtain, with the following Ramanujan equations, the new mathematical
connection:

64{(1 4+ v 24 (1—v2)2}.
=2508927.99839293; 64 * 39202 = 2508928; 2508928 + 4096 = 612.53125;

612.53125 x 64 = 39202;

39202 x 2 —4096 - 276 + 64 + 8 - 612.53125 = 73491.46875
2508927.9983929391347126585602054 + 64 =39201.9999748
(2508928 + 39202 =64)

Now, dividing 73492 and 39202, we obtain:

73492/39202

73492
39202

1.874700270394367634304372225906841487679200040814244171215...

1.87470027... (note that, dividing this result by 2, we obtain 0.937350135197, that is
very near both to the value of the dilaton and to the mass of proton in GeV)

Further we observe that 0.937350135197 is also practically equal to the value of
mesonic Regge slope as in the following Table:

14



From:

Rotating strings confronting PDG mesons
Jacob Sonnenschein and Dorin Weissman - arXiv:1402.5603v1 [hep-ph] 23 Feb 2014

Traj. | N m o a

m/my | 443 | my,=0-250 | 0.770 —0.801 ap = (—0.34} —0: ag = (—1.53) — (—1.20)
i 4 | my;y=0-380 |0.777 —0.862 —0.89) — (—0.20)
by 4 Myyq = 0 — 265 0.827 — 0.876 ( —0.85) — (—0.71)

wlws | 543 | my g =240 — 345 | 0.937 — 1.000 | aj = (—0.23) — (—0.04) a3 = (—1.54) — (—1.28)
@ 3 ms = 505 — 520 1.005 — 1.045 0.00
o 4 me = 1390 — 1465 | 0.464 — 0.514 (—0.27) — (—0.10)
T 6 my, = 4730 — 4740 | 0.417 — 0.428 0.00
Xb 3 my = 4820 0.468 —0.08

Table 3. The results of the meson WKB fits, all in the (n, M?) plane. The ranges listed are those
where y? is within 10% of its optimal value. N is the number of data points in the trajectory.

2019 Review of Particle Physics.
M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018) and 2019 update.

LIGHT UNFLAVORED MESONS
(§=C=B=0)

Ford=1(mb p, o) ud (ui—dd)/v2 du
forI=0(mn  hoh' w d ffreluntdd)s e ss)

w(1650) IS(IFy=0"({1"")

w(1650) MASS 1670 + 30 MeV
w(1650) WIDTH 315+ 35 MeV

The light (unflavored) scalar mesons may be divided into three groups:

mesons having a mass below 1 GeV/c?
mesons having a mass between 1 GeV/c? and 2 GeV/c?
other radially-excited unflavored scalar mesons above 2 GeV/c?

from:

https://physics.stackexchange.com/questions/30470/what-is-the-physical-significance-of-the-dilaton-in-
string-theory

The dilaton is a fundamental scalar field in closed string theory. The effective gravity equations in
string theory includes the gravi-dilaton part that looks very similar to Brans-Dicke scalar-tensor
theory of gravity (This is valid only at tree level). The dilaton field, as mention before, controls the
string coupling constant so the genus expansion in string theory is directly related to the dilaton
field and to corrections to General Relativity.

15



In the paper: Cosmological Constraints on Higgs-Dilaton Inflation
Manuel Trashorras, Savvas Nesseris, and Juan Garcia-Bellido - arXiv:1604.06760v3
[astro-ph.CO] 13 Sep 2016

The fundamental constraints are indicated in the following Table:

Parameter wow, CDM HDM (pred.) HDM (obs.) woww, CDM HDM (pred.) HDM (obs.)
Confidence level 63.3% Confidence level 95.57
Quh> 0.02237 £ 0.00025 0.02231 + 0.00022 0.02233 & 0.00022 |0.0223775 Jo0=T 0022317 0023 0.0223370 0002
Q.h? 0.1177 & 0.0018 0.1181 £0.0011 0.11774+0.0013| 0.117770:003% 0118170002 0.1177 o:00se
1008yc  |1.04111 & 0.00045 1.04106 + 0.00040 1.04110 + 0.00042 | 1.04111*5-0008¢8 1.04106%5 00051 1.041105 000z
TRE 0.06910-01 0.066 + 0.013 0.070+ 0.014 0.069+9-028 0.06670-022 0.070% 5 n3:
In(10°A4,) 3,06719:052 3.063 4+ 0.025 3.068 + 0.026 3.067+2-009 3.063+0-019 3.06810-050
wo —0.93+0.10 —0.99999=0-002  —1.0001 = 0.0032 —0.93+02) —(1.99999+9:09056 1 0001+n ﬁgﬂ
Ua —0.21153] —0.0157 ois 0.00170053 | —0.21%57% —0.0275 35 0.00%5 1
n. 0.9694 + 0,0056 0.966575 oas 0.0603 100000 o.oegfg;gig 0.96650 Eﬂii 0.9693+5 3;;39
o ~0.0047 & 0.0078 —0.0027 £0.0073 —0.0014 + 0.0066| —0.0057} 512 0003 g —0.001 5
70,05 0.045700%% 0.0002 £0.0017 0002557 E{[i‘{.,” < 0.0964 0. 0002—3 3{1;1; 0. oozsﬂi ‘r‘,gif,
Nius n/a nfa :0 nja n/a 70+ ,,U

Table II: Constraints on cosmclogical parameters QuhZ, Qb2 10008 ¢, TrE, uEF WhHE. ln(lﬂ”’.--’l s); Ma, Qs To.0s and Niyr and
BK P+len. +lowf+MPK+ext. for the wow,CDM and HDM (observed and predicted) CosmoMCchains at the 68.3% and 95.5%
ccnfidence levels.

We note as n, and w, have the values:
[0.9694-0.9665-0.9693] [0.969-0.9665-0.9693], with a mean of 0.9683333.... and
[-0.93, -0.99999, -1.0001] [-0.93, -0.99999, -1.0001], with a mean of -0.9766966667

We observe that, from the following expression
0.9991104684 - (-1+(3.146016528)"2/6) + 0.9568666373 + 0.5683000031
where 0.9991104684, 0.9568666373 and 0.5683000031 are the values of the

Rogers-Ramanujan continued fractions, while 3.146016528 1s a good approximation
to 1, we obtain:

3.1460165282
0.9991104684 — |-1 + — 0.9568666373 + 0.5683000031
1.874707109725137536
1.8747071097...
Indeed:

1.874707109725137536 * 39202

1.874707109725137536 - 39202

73402.268115444841686272

16



73492.268115...

Again onetime, we see as the Rogers-Ramanujan continued fractions are fundamental
for the results that we have obtained in a cosmological context. These are:

4f Itd’ _ L ~ 0.568300003 1
e " cosht 1+ 1
12
1+
22
1+ 5
2
1+ 5
3
l+1+ 3
1+..
e’ e’
=1- — =~ (0.9568666373
Jo=15 —p+1 |4~
1 e—37r
' e
1+...
6_% efzr\/g
=1- = =~ 0.9991104684
\/g 1 1 e—27t 5
. _¢+ + e—3/rw/§
1+3ye'¥/5° —1 1+
e—47r~/§
1+
1+...
From:

is independent of k. The amplification factor F for the
perturbation modes during the bounce phase is

17



— a 9 2 274 B+
~ eXp L/T—I—ét—l—“_‘_g'r];i]- £ :
" 3]__’ \.'II." ¥ =3 ’]':)'!' B-
(47)

Inserting the values of the parameters T = 2.7 x 1074,
T=05,andtgy = —tp_ = 1 (obtained from the numer-
ical solution for the cosmological background) we obtain
F =~ e'' ~ 0(10%) (48)

exp((((([sqrt(((((2-7e-4+(2/0.5°2))ND)) + ([((((2+3*2.7e-4*0.5"2+(2.Te-
4)"2%0.57M))A(((3*0.574* sqrt((2.7e-4+(2/0.52)) D))

Input interpretation:

|I e 2 24+ 3x2.7x 107" x0.5% + (2.7x 107 x0.5°
expl, | 2.7x10 "+ — + :
\ 0.5

.-
3.0.5% \/2.? 10~ + D%

Result:
735.1166706468927763076647539659887722848005904472674374011...

735.116670646...

For B = 81.56, we obtain:
735.116670646 * 81.56-81.56

Input interpretation:
735.116670646 - 81.56 - 81.56

Result:
59874.55565788776

59874.55565788776 ~ e'' = 59874.1417151978
Note that, from the previous Ramanujan equations, we obtain:

2508952 + (21*2) = 59736.95238009;
18



59736.9523809 + (276/2) = 59874.9523809 result very near to the above values

From:

By requiring v and vy, to be continuous at the space-
like surfaces of 7p_ and 7., one ean track how each
Fourier mode evolves through the bouncing phase and
derive the detailed expressions of all the coefficients ap-
pearing in the above solutions of the perturbations equa-
tions. We leave the detailed calculation for the second
part of the Appendix, and here just write down the final
expression of the perturbation which is

Vel ca(k)k™ ( T —TB+ )

91-verr(rg_ — Fp_)"~3 \TB+ — 7B+

e, 0]

2

ve(r) ~ F

92)

where v =~ 0.58 is the Euler-Masheroni constant.

As a consequence, the scale invariance of primor-
dial fluctuations which exited the Hubble radius during
the matter-dominated phase of contraction is preserved
through the Ekpyrotic phase and the nonsingular bounec-
ing phase, and the final power spectrum will be scale-
invariant in the expanding phase. To find the amplitude
of the spectrum, we apply the definition of P; to obtain

~2 7T
-’EHm

10272M2 (51

PQE.FZ

where the parameter H,, is the physical Hubble parame-
ter at the end of matter-dominated period of contraction.
For

e i
F e ~0007) _ 59374 5556

Hubble parameter = 1.0000000000000000021978021978022
M2 = (9.1808147¢-12)"2

ve = 0.5772156649, we obtain:
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YL HE,
T E
T

(((59874.5556"2* 0.57721566492* 1.0000000000000000021978021978022/2))) /
(((192Pi*2 *(9.1808147¢-12)2)))

Input interpretation:
59874.5556% - 0.57721566497 - 1.0000000000000000021978021978022*

192 7% (9.1808147 - 10712}

Result:
7.4782056772743363026645464055926008151835874678419427 ... « 107

And:

T(((((((59874.55562% 0.5772156649"2*
1.000000000000000002197802197802272))) / (((192Pi*2 *(9.1808147¢-12)"2)))))))

Input interpretation:
1

50874.55562 0.57721566497 + 1,000000000000000002 197802 19780222
192 72 (o.1808147 - 107122

Result:
1.3372191714904543453413712162995524627934078427778430... x 10728

1.3372191714... * 10
We note that:

((((((((59874.5556"2* 0.5772156649°2*
1.0000000000000000021978021978022"2))) / (((192Pi"2 *(9.1808147e-
12)"2)))))))"1/(4096*8)

Input interpretation:
| 59 874.55567 « 0.57721566497 - 1.0000000000000000021978021978022°
‘H 192 7 (9.1808147 10712}
Result:
1.00196059226...
1.00196059226...

4006
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And:

1/ (((((((59874.555672* 0.5772156649"2*
1.00000000000000000219780219780222))) / (((192Pi*2 *(9.1808147¢-
12)"2))))))))"1/(4096*3)

Input interpretation:
1

|'
anos . g 5987455567 -0.57721566497 «1.000000000000000002 197802 19780222
192 72 [o.1808147 107122

Result:
0.998043244145. ..

0.998043244145 result very near to the dilaton value 0.989117352243 = ¢

Further, we have that:

log base 1.00196059226 ((((((((59874.5556"2* 0.5772156649/2*
1.000000000000000002197802197802272))) / (((192Pi"2 *(9.1808147e-12)"2))))))))

Input interpretation:

log1 ao1os050226

59 874.5556% - 0.57721566497 - 1.0000000000000000021978021978022°
192 77 (9.1808147 - 10712)

logyix) is the base- b lagarithm

Result:
32767.9999...

32767.999.... = 32768

32768 = 64° . 8

From:

CHAOTIC INFLATION
A.D. LINDE
Lebedev Physical Institute, Moscow 117924, USSR
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The part of the universe inside a domain filled
with a homogeneous field ¢ expands as de Sitter space
with the scale factor a(¢) = a exp (Ht), where

H= GaveYM)YV? = GayV2e?/m,, . M

The equation of motion of the field ¢ inside this do-
main is

¢+ 3Hp=—Ng?, (2)
which implies that at 2 ?*Mgﬁ’ﬁw
=g exp {— [V MM/ (6m)/2] 1} . (3)

This means that at A < 1 the typical time At~ (6m)¥/2/
\/XMP, during which the field ¢ decreases considerably,
is much greater than the Planck time r,, ~ (6M )~
(see below). During the main part of tﬁm period the
universe expands exponentially, and the scale factor

of the universe after expansion grows as follows:

a(Af) ~ ag exp(HAL) ~ ag exp(2mpy/M]) . @)

From eq. (4) it follows that inflation of the universe
is sufficiently large (exp(HA?t) 2 exp(65) [8]) if

vy < 3Mp, . &)
Such a value of g is quite possible if 7 A S M,
which implies that

AS10-2. (6)

Mp = 1.2209 * 10" GeV
©o =3.6627 x 10" GeV; t=5.391 * 10" s
(((4%(1.2209¢+19)4))) / (((3.6627e+19)"4))

Input interpretation:
4(1.2209 - 10%°)*

(3.6627 x 10%°}*
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Result:
0.049382716049382716049382716049382716049382716049382716049. ..

Repeating decimal:
0.049382716 (period 9)

0.049382716 = A =4.9382716 * 10~

¢ = @g exp {— [V MM,/ (6m) 2] )

3.6627e+19 * exp(((((-(((sqrt(4.9382716e-2)*1.2209¢+19)))/(sqrt(6Pi))*(5.39 1 e-
44))))))

We note that:
exp(((((-(((sqrt(4.9382716e-2)*1.2209¢+19)))/(sqrt(6P1))*(5.391e-44))))))

Input interpretation:

V 4.9382716 102 ~1.2209 10'°
exp|- 5.391 107"

Jei

Result:
0.99999009000900000000900000A6311137200625426234743627534526 ..

0.99999999999999999999999996631113729....
The final result is:

Input interpretation:
v 4.9382716 - 1072 x1.2209 - 10%°

3.6627 10" exp 5.391 x10°%

——

*.,|'||5fr

Result:
3.6626999990090000000090000876A078025543737486600054845  « 1017

3.662699999...%10" GeV = ¢

We have that:
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H= GV @)M)V? = GmyYV2 oM,
[sqrt((2/3*Pi*4.9382716¢-2))*(3.662699999¢+19)*2] / (1.2209¢+19)

Input interpretation:

|
‘ﬁn 4,9382716 - 1072 (3.662699999 - 101°)?

1.2209 x 10°

Result:
3.5337790830642630531826184R52627505264368780578171988... = 10

3.533779083....*10" GeV=H

From H / ¢, we obtain:

(3.533779083064263053 x 10"19)/(3.662699999¢+19)

Input interpretation:
3.533779083064263053 - 10%°

3.662699999 10

Result:
0.064801671098543340168248382113800043086741759654555863066...

0.96480167199... result very near to the value of the following Rogers-Ramanujan
continued fraction:

5 -
¢ —1-  ~0.9568666373
V(¢_1)\/§_¢+1 1+67_37r
T+ —
e—ﬂ'
1+
1+...

From:
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where p is the energy density of relativistic particles,
p =35 Nn2T4 . (10)

Here N is the effective number of degrees of freedom
(of particles) in the theory . Typically in GUTs N 2 200.
By comparison of + ~ T-1 and ¢ for N 2 200 one con-
cludes that the field ¢ can be influenced by high-tem-
perature effectsat 'S g';,Mp only. Howeverat sucha
temperature the energy density of relativistic particles
becomes negligibly small as compared with V(y) in
the domains with V'(p) ~Mg. Therefore the expansion
of such domains becomes exponential much earlier
than the temperature decreases down to g5 M,, the
temperature inside the domains becomes exponential-
ly small and all high-temperature effects disappear.

1/30*200*P172*(1/50*1.2209¢+19)"4

Input interpretation:

1 1 4
= EDDNZ[— 1.2209 m“"}
30 50

Result:
2.3301002961569544568026023280657523002345024584517473. .« 107!

2.33910029... * 10" = p

(1.2209¢+19)"4

Scientific notation:
2.2218788499821761 « 10"

2.221878... % 10" =V (¢)
Thence, V(¢) X p is equal to:

(((1/30*200*P172*(1/50*1.2209e+19)"4))) * 2.2218788499821761 x 10"76
Input interpretation:

1 2 1 194 7h
35 200" | o5 %1.2209 - 10 2.2218788499821761 - 10

Result:
25



5.1971974760181814984144378647420370713938444976147238.. . = 10'%
5.1971974... * 10"

Multiplying by ¢*, we obtain, for E = mc’:

9% 107 6*(((1/30%200%Pir2*(1/50%1.2209e+19)°4))) * 2.2218788499821761 x
10776

Input interpretation:

1 1 4 i
9 mm[E 200 A2 [ﬁ 1.2209 m“’]] 2.2218788499821761  107°

Result:
4.6774777284163633485729940782678341742544600478532514... x 10154

4.6774777... * 10"

9% 10 6*(((1/30%200%Pir2*(1/50%1.2209e+19)°4))) * 2.2218788499821761 x
10776 *1/5.1971974e+147

Input interpretation:

1 1 4
9 mlﬁ[ﬁ 200 2 (ﬁ 1.2209 m“"]]
1

2.2218788499821761  107° -
5.1971974 . 10'¥

Result:
0.00000... = 106

9%10'° = ¢?
From, V(@) X p, we also obtain, performing the 4096™ root:

(((((((1/30%200%Pir2*(1/50%1.2209e+19)"4))) * 2.2218788499821761 x
10°76)) M 1/(642)

Input interpretation:

[ 1 1 4 “
543|[— 200 7 [ﬁ 1.22009 10“"‘}] 2.2218788499821761 - 107°

\ {30

Result:
1.08A58428/426355887430053082677716640254852754845435177352 ...
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1.086584286... result very near to the value of the following Ramanujan mock theta
function:

0.G@+LH2N2 (1 4 0.5)(1 + 0.5%)(1 + 0.5%)
(1 -0.5)(1 - 0.5%)(1 - 0.523*1) —

1+

= 1.086405529953917050691244239631336405529953917050691244239... =
= 1.0864055...

Thence, we obtain the following new mathematical connection:

IR

'?'l 1 2 1 1= ! 76
54| [— 2007 [— 1.2209 =10 J ] 2.2218788490821761 - 10
y 30 50

0.51@+DH24212 (1 4 0.5)(1 4+ 0.52)(1 + 0.5%)
(1-0.5)(1 - 0.5%)(1 - 0.5%%*1) —

1+

IR

= 1.086584286... = 1.0864055...

Further, we have:

In(((((CCC((((((1/30%200%Pir2*(1/50%1.2209e+19)74))) * 2.2218788499821761 x
10176)))))*1/(64°2)))))))

Input interpretation:

(1 1 4
10564:}[5 200 2 [ﬁ 1.2209 m“”']] 2.2218788499821761 - 107

logixy is the natural logarithm

Result:
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0.083039093799684673597701833627558521154804079043466736464...
0.08303909... = 1/12

We have also that:

log base1.086584286 ((((((((1/30*200*P1"2*(1/50*1.2209¢+19)"4))) *
2.2218788499821761 x 10"76)))))

Input interpretation:

T 1 4
10g1_03558423.5[[— 200 7 [ﬁ 1.2209 101‘-"]

= 2.22187884599821761 m?ﬁ]

logpixiis the base-b logarithm

Result:
4096.000019354688818500785756230849936270297803536870199560...

4096.00001935... = 4096
And:

sqrt(((((((log base1.086584286 ((((((((1/30*200%Pi*2*(1/50%1.2209¢+19)4))) *
2.2218788499821761 x 10°76)))))))))))

Input interpretation:

|
| 1 2 1 19 B Th

logpixiis the base-b logarithm

Result:
64.00000015120850621591220222018174704964038931305978606565. ..

64.0000001512... = 64

From:

Numerical study of inflationary preheating with arbitrary power-law potential
and a realization of curvaton mechanism
Jie Jiang, Qiuyue Liang, Yi-Fu Cai, Damien A. Easson and Yang Zhang
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We have that:

The effective mass of inflaton is

2 rqd—p p—2
my_ = pAM, " pt (14)

_"11'-” = ll."ll V 8n(d.

1/3%3.7e-10%(1/sqrt(8Pi*6.67e-11))N4-(1/3))*0.0437((1/3)-2)

Input interpretation:

1 1 4-1/3
= x3.7 m'm[l ] 0.043%3°2
vV 8rx6.67 107!

Result:
2.86613... % 108

2.86613...%10°

P dn (M) A Mmax g q
1/3 7.9 3.7 %107 | 0.043 | 0.0868 | 1.48968
1/2 9.2 3.7%x 107" | 0.05 | 0075864 | 2.17388
2/3 | -10.2 3.2 %1071 | 0.058 0.057 2.8855
1.0 = 2.0 x 107" | 0.078 | 0.0288 | 4.92016
2.0 ~17.4 1.7 x 10~ 0 0.003201 \

Table 1. Model parameters and initial conditions during

inflation.
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the resonance area. The equation of motion of X (1) =
a3’2 ()i (1) is,

- k? : : .
X+ (? + ¢*®%(¢) sin’ -:r'n.d.mtjk e=10, (25)
where we have neglected the (— %H 2 % H) term since the

backeround is matter-dominated. One ean straightfor-
wardly rewrite Equation (25) in the form of the Mathieu

equation as follows,

X!+ (Ax — 2gcos22) =0,

kﬂ _2 2@‘2 2 d—p
Mo My 400pAMp

where the prime denotes the derivative with respect to
2z = My, t. The parameter g is often used to distinguish
the narrow resonance (g < 1) and the broad one (g = 1).

kellx107% 1 x 10757 i1

1*107-60 * (1.616252e-35)"-1

Input interpretation:
1x10°%

1.616252 - 107%

Result:
6.1871539834134776012651492465283878990066977179301247... = 10728

k=6.18715398...%107%¢

Now, from (26):
gﬂﬁil—'p

400pAM; P

0.086872 * (0.043)"(4-(1/3)) / ((((400* 1/3%(3.7e-10)*(1/sqrt(8Pi*6.67e-11))(4-
(1/3)))))

Input interpretation:
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0.0434-1/3

-1/3
400 1 3.7 m-m[+]“
d Ven667 1011

0.0868°

Result:
1.21512... x 10°1®

1.21512.%10"°=q

E2 /a2
Av=—"+2
My

((((6.18715398e-26)"2 / (2.86613¢+8)))) + 2*1.21512¢-16

Input interpretation:
(6.18715398 - 10726’

2.86613 108

+2x1.21512 x1078

Result:
2.4302400000000000000000000000000000000000001335629380... « 10716

2.43024...%107'°

X!+ (Ar —2gcos22) =0
2.43024e-16 —(((2*%1.21512e-16) cos(2*16929.6)))

Input interpretation:
2.43024  107'® -(21.21512 - 107'®) cos(2 « 16 929.6)

Result:
8.02362... x 10717

8.92362... %107
And:
(((2*1.21512e-16) cos(2*16929.6)))-2.43024¢-16

Input interpretation:
(21.21512 10~"®) cos(2 - 16929.6) - 2.43024 - 10°'°

Result:
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-8.92362.. x 10717
-8.92362...¥10"" = X, that is the equation of motion

From k = 6.18715398...*107° , we obtain:
(-8.92362 x 107-17) / (6.18715398 * 10"-26)

Input interpretation:
8.92362 - 10717

518715398

Result:
-1.4422818680197126757139475620420877257688679666575875... = 107

-1.442281867... * 10°

Or:

Input interpretation:
8.92362 1077

618715398

Result:
1.44228186801971267571394756204208772576886796665758753... % 107

Decimal form:
1442281868.01971267571394756204208772576886 796665758753

1442281868.01971267.....
We have:
In(1442281868.01971267571394)

Input interpretation:
log(1.44228186801971267571394 x 107

log(x) is the natural logarithm

Result:
21.08949232690133480861221...

21.0894923... result very near to the Fibonacci number 21
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We have also:
1.962364415%sqrt(1442281868.01971267571394) - (4096/4+8)

Where 1.962364415 is a Ramanujan mock theta function

Input interpretation:

f 4096
1.962364415 Y 1.44228186801971267571354 x 10° -[ f +3]
Result:
73403.47139. .
73493.47139...

Indeed, we obtain:
((((((73493.47139+ (4096/4+8)))) / (((1.962364415))))))"2

Input interpretation:
73493.47139 + (£ + 8) Y

1.962364415

Result:
1.44228186786372058825903588415351527529404982031675077... = 10°

1.442281867... * 10°
Decimal form:
1442281867 .86372058825003588415351527520404082031675077

1442281867.8637....

Further, we have the following mathematical connections:

/ 4096
1.962364415 V 1.44228186801971267571394 x 107 - [—g - 3]
4 = 73493.47139 =
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(] velfo( dapor)im, )
@ 9T k /.[dX“]exp{/dﬁ (—J%DX“DzX*‘)Mx*‘,X* 0>“) -
o=t

~-3027 + 2 J 2.2083717437 ~ 10°° + 2.0823320825883 - 10°°
= 73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — )

= (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

= 73491.78832548118710549159572042220548025195726563413398700...

= 73491.7883254... =

(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)

[ e Sen(=(5)) X S soafas

—co A pl-t. )/

k <H{(—po | (log T) Qog X) -+ (&5 (log Ty -+ &h] (log 7)) T

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)
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From:

Unification of constant-roll inflation and dark energy with logarithmic R*-

corrected and exponential F(R) gravity
S.D.Odintsova, V.K.Oikonomou, L.Sebastiani - Nuclear Physics B 923 (2017) 608—

632

We have the following action:

; R 4w o
= fﬂ'i\f —g |:x_2 +y(R)R" 4+ /pE(R) ‘E‘Em]
b @.1)

k* =167/ Mz,

H = a(r)/a(t) being the Hubble parameter.
H = 1.0000000000000000021978021978022

At the beginning of inflation we have A" < N and H =~ Hys. while at the end of the early-time
acceleration. when N =0, one recovers H = Hy.

In the case of a constant value of y(R) = . namely for y; = 0, the de Sitter solution is ob-
tained as an asymptotic limit of the first Friedmann equation, when the R*-term is dominates the
evolution. This is the so-called Starobinsky model, where the Hilbert—Einstein term guarantees
a graceful exit from the accelerated phase. Since in the Starobinsky model I!"R'z <« R, we have a
regime of super-Planckian curvature. Here, the R? term has the same order of magnitude as the
Hilbert-Einstein term during the inflationary era. In this case. the running constant ¥ (R) in (2.5)
with ; £ 0. determines the value of the de Sitter solution as in Eq. (2.7).

where R = 4A 1s the curvature of the Universe when the dark energy 1s dominant. and A 1s
the Cosmological constant. In the following. we will assume that fpg(R) and L, in (2.1) are
R = 4%2.888e-122 = 11.552*%10"*
1
B= N (2.19)

This means that the model at hand satisfies the condition for constant-roll inflation. This fact has
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B=1/120 = 0.0083333333

ny =0.9644+:0.0049, r <0.10. (2.22)

As a consequence, we must require A/ = 60 in order to obtain a viable inflationary scenario. This

hi"
2 (G ] (PO 2.28
\ 18y0K2 (2.28)

When t = 1, the e-foldings number is given by N = lS}ngEH‘%S. and it is easy to verify that
H = Hgs.

By imposing N 2 60 in Eq. (2.13) we obtain,
Rys = Roe®, (2.31)

and the expansion curvature rate during inflation is defined in this way. The characteristic cur-
vature at the time of inflation is Rgs ~ 10"2%A | in which case one has Ry~ 1.8 x 1089 A and
from Eq. (2.6) we must require y; < 0.005. Finally, the relation between yy and yq 1s fixed by
Eq. (2.7) and we obtain,

e—EO

) y (2.32)
- 1 Rok?

where we have expanded (2.12) with respect to Hyg|fy — fg| < 1. Since figp = 1. if we use (2.15)
we get,

rl-:i—ﬂ—l—rg"_"i, (2.37)
Hss /6Hs Hgs

with A" < N being the total e-foldings of inflation. By equating (2.12) with (2.35) and by im-
posing hg = 1, we can specify the frequency w of the reheating solution as follows,

JHgs VB
i _

- =—Y=__ (2.38)
VON 2\’

R =4%2.888e-122 = 11.552%10"'*

Rgs= le+120 x 2.888e-122 = 0.02888

Ry = 1.8e+85 x 2.888e-122 = 5.1984¢-37

Roe™ = 5.1984e-37 x e/(80) = 0.0288023714 ~ 0.02888

v1 = 0.00086
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4.76213... * 10 =1,
Hgs = H = 1.0000000000000000021978021978022

B=1/120 = 0.0083333333

From:

o—80

Yo el .
y1 Rox?

=167/ M1 _ g 477580536653051928 x 107

exp(-80)/(((0.00086*5.1984¢-37*(16Pi/2.435¢+1872)))

Input interpretation:
exp(—80)

0.00086 ~5.1984 1077 |16 ém]
(2435 1077

Result:
4.76213... x 10°°

4.76213... * 10 =1,

\/]L}g [RR—‘?] ( 164+ 9log [%}QD

2 ) Rgs
log [‘f—t)]

(2.10)

(1.0000000000000000021978021978022/2)(-3+(sqrt(((In(0.02888 /5.1984e-
37)%(16+91n(0.02888/5.1984¢-37))))))*((((1/In(0.02888/5.1984¢-37)))))

Input interpretation:
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1.00000000000000000D21978021978022

2
I
-3+ |I lcg[w] [lf: +0 log[ Gpanes - n : ]
V51984 107 5.1984 107 /) jog( 002888 )
logixiis the natural logarithm
Result:
0.0165745. ..

0.0165745.... = A,

(1.0000000000000000021978021978022/2)(-3-(sqrt(((In(0.02888 /5.1984e-
37)%(16+91n(0.02888/5.1984¢-37))))))*((((1/In(0.02888/5.1984¢-37)))))

Input interpretation:
1.0000000000000000021978021978022

2
|
3 lllag[&sﬂ?][lh%g[ 0.02888 ) 1 ]
\ >.1984 - 107 5.1984 107 105[5_1;?5228?2—3??
logix) is the natural logarithm
Result:
-3.016575...

-3.016575...=A. (notethat A,-A =-3=
= -3.0000000000000000065934065934065999999...)
And:

(((1164.2696) /15 +
0.00246))*1/8)))/(((((1.0000000000000000021978021978022/2)(-
3+(sqrt(((In(0.02888 /5.1984¢-37)*(16+91n(0.02888/5.1984e-
37T)N)*((((1/In(0.02888/5.1984¢-37))))))))

Where 1164.2696 is the Ramanujan’s class invariant Q = (6505/6101/5)3, and
0.00246 i1s the sub-multiple of Fibonacci sum 246 = 233+13

Input interpretation:
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;
[{( 'Y 1164.2696 +0.00246

I
N

o [ a
g 51084 10737 }

;[1.00000000000000&&&219?8&219?&(}22
/ 2

logixis the natural logarithm

Result:
64.001840242984847154259073861995187751034473484956010662191...

64.00184024...
Further, we also obtain:

[((((((1164.2696)*1/15 +
0.00246))"1/8)))/(((((1.0000000000000000021978021978022/2)(-
3+(sqrt(((In(0.02888 /5.1984e-37)*(16+91n(0.02888/5.1984e-
37)))))*((((1/1n(0.02888/5.1984¢-37))))))))]2

Input interpretation:
{I 'V 1164.2696 +0.00246

;

2

/ [ 1.0000000000000000021978021978022
/

| 0.02888 0.02888
-3+ |lﬂg[—7][15+910g[—?n
\V '5.1984 107 5.1984 . 107

l m2
0.02888
lng[ 5.1984 = 10737 }
Result:

4096.235554488554679024410165770928741687427296891525437197...
4096.235554...

logixiis the natural logarithm

Now, we have that:

with A" « N being the total e-foldings of inflation. By equating (2.12) with (2.35) and by im-
posing kg == 1. we can specify the frequency @ of the reheating solution as follows,
e SHas _ JB
VN  2/vwnik?

(2.38)
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Data:

R =4%*2.888¢-122 = 11.552*107'*

Rgs= le+120 x 2.888e-122 = 0.02888

Ro = 1.8¢+85 x 2.888e-122 = 5.1984¢-37

Roe™ = 5.1984¢-37 x e"(80) = 0.0288023714 ~ 0.02888
v =0.00086; yo=4.76213... * 10*°

Hgs = H = 1.0000000000000000021978021978022
B=1/120 =0.0083333333

k% = 8.477580536653051928 x 1073¢

,_ SHas _ VB
VON 2./ wyix?
We have that:

sqrt(0.008333333)/(2*sqrt(4.76213e+39*0.00086*8.477580536653051928*10"-
36))

Input interpretation:
v'0.008333333

2v 4.76213 - 10%° . 0.00086 - 8.477580536653051928 - 1036

Result:
0.007746286605155185821203006214751738102243469167085960030...

0.00774628660515....
We note that:

(((sqrt(0.008333333)/(2*sqrt(4.76213e+39*0.00086*8.477580536653051928*1 0-
36)))))*1/4096

Input interpretation:
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v 0.008333333

4096 ,
\ 2v4.76213 - 10% . 0.00086 - 8.477580536653051928 - 10-36

Result:
0.998814048109416034716985614604821551191004651977838659820

0.9988140481094..... result very near to the dilaton value 0.989117352243 = ¢

And that:

log base 0.998814048109416034716
(((sqrt(0.008333333)/(2*sqrt(4.76213e+39%0.00086*8.477580536653051928*10/-

36)))))

Input interpretation:
l0gn coss14048 100416034716

v 0.00B333333

24/ 4.76213  10°° . 0.00086 - 8.477580536653051928 1028

logyix is the base-b logarithm

Result:
4096.00. ..

4096
And:

sqrt(((((log base 0.998814048109416034716
(((3qrt(0.008333333)/(2*sqrt(4.76213e+39%0.00086*8.477580536653051928*10"-

36)))))

Input interpretation:
|

f 1080 coss14048100416034716

v 0.008333333

2\"4.?5213 10°° . 0.00086 - 8.477580536653051928 10736

logyix) is the base- b lagarithm

Result:
41



64.00000...
64

In the Starobinsky inflationary scenario, the equation (2.33) with solution (2.35) is still valid,
but during the reheating era we have,

t. ™ to + +/ 6yor? =~ 36yx 2 Hys + +/ 6y0x 2 + 1 >~ 36ypx 2 Hys (2.47)
or equivalently,
2N
tr > (2.48)

Hgs
with N being the total number of e-foldings during the inflationary era. In this case, the frequency
@ in (2.35) results to be,

1
w=—— (2.49)

v 24yxc?
Thus, if we compare the reheating temperature of our model T with the reheating temperature
corresponding to the Starobinsky inflation T, we find,

— = [% (2.50)
Tinn Vi

From (2.47), we obtain:

—

1. 1o + +/ 6vok2 > 36vnk 2 Hag + VOvoR2 + 1 36y - Hs

(36*4.76213e+39*8.477580536653051928*10"-
36*1.0000000000000000021978021978022)

Input interpretation:
36 - 4.76213 - 10°° « 8.477580536653051928 - 10738
1.0000000000000000021978021978022

Result:
1.45336826163641753759813499964048129180699049762095473.. % 10°

Decimal form:
1453368.26163641753759813400064048120180609040762005473

1453368.261636
And:
64*sqrt(1453368.261636417) - (4096 + 2*¥276 - 1024 + 64 - 24)

Input interpretation:

En-’-l-\aK 1.453368261636417 x 10° - (4096 + 2 - 276 — 1024 + 64 - 24)
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Result:
73491.66343219896. ..

73491.663432...

Further, we have the following mathematical connections:

(54 'u'l 1.453368261636417x10° - (4096 + 2 « 276 — 1024 + 64 - 24}):

= 73491.66343219896...
= 73491.66343 ... =

—

/13 N exp Udg (_ﬁpinpi)} | Bp)xs N
o e / [dX»“]exp{/dS (—#DX“DEX“)MX*‘,X?' =00 -

13f
-3927 +2 V 2.2083717437 - 10°° + 2.0823329825883 - 10°°

=73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — o)

=z (A(r) X B(lr) (_ gb(lr)) % e/\l(r)) =z

1 1
—0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

= 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)
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/ S 5 . Ls VR \
k —_n0 A plefa )/

<

orr) (log?) (log X) - (5™ (log T)™ + &34 (log 7)) =

7.9313976505275 x 108
/(26 X 4)? =24 = (26 47 - 24 = 73493.30662...

(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)

From:

When r = t;, the e-foldings number is given by N = lSygszdlS, and it 1s easy to verify that
H = Hugs.

N = 18ypk*HZ

We obtain:

18(36*4.76213e+39*8.477580536653051928*10"-36)*
(1.0000000000000000021978021978022)*2

Input interpretation:
13[35 4.76213  10° . B.477580536653051928 10'35}

1.0000000000000000021978021978022°

Result:
2.61606287004555157342623172670573266314162453287032072... x 107

2.616062870945...%10 , and considering Hys = 1, we obtain:

Input interpretation:
18 (36 «4.76213 - 10° » 8.477580536653051928 - 107°°)

Result:
2.616062870945551561027054272 « 107

2.61606287... 10"’ =N
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Dividing this formula by 4096*2048 = 64° * 32, and adding 24/10°, we obtain the
following approximation to :

(((18(36*4.76213+39*8.477580536653051928*10/-36))))/(64"3*32)+(24/10"3)

Input interpretation:
18(36 - 4.76213 - 10% . 8.477580536653051928 - 1073} 24

P
64° 32 10°

Result:
3.1425800/26550633754814318084716796875

3.14258996...~
Further, we also obtain:
(2.616062870945% 10"7)/(233+89+21+13)+8

Input interpretation:
2.616062870945 - 107

233 +89+21+13

Result:
73402.01210519662921348314606741573033707865168530325842606 ..

73492.9121051...

2.616062870945 107 i
233+89+21+13  |=

= 734929121051 ... =

(13 o U‘da (—ﬁp,ﬂpg)} | Bp)xs n \
oo )

13f
_3927 +2 V 2.2983717437 » 10°° + 2.0823329825883 - 10°°
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=73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — o)

=z (A(r) % B(lr) (_ gb(lr)) % e/\l(r)) =z

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005046833) 0.00183393 | —

— 73401.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)

/

e hsplets

+o0 , :
( Iy <= S exp (_ (%)2) E %,{;—} B (\) AT+ F dt < \
\ < || (og 7) Qog X) % + (& (log Ty -+ &7k} (log 7)) 77 /

7.9313976505275 x 108
/(26 X 4)? =24 = (26 - 4)7 - 24 = 73493.30662...

(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)

From (2.48)

2N
rI' i b
Hys

we obtain:

(2*2.616062870945*1077)/(1.0000000000000000021978021978022)
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Input interpretation:
2.2.616062870945 107

1.0000000000000000021978021978022

Result:
5.23212574188909908850082254529669182279875948286443884... x 107

5.23212574189... * 10" =+t,

[1/((((2*2.616062870945*1077)/(1.000000000000000002 197802 1978022))))]* 1/409
6

Input interpretation:
1

4099 2.2 616062870045 - 107

\\ 1.0000000000000000021978021278022

Result:
0.99567031008995876.

0.99567031... result very near to the dilaton value 0.989117352243 = ¢

Note that:

log base 0.99567031008995876
[1/((((2*2.616062870945%107)/(1.0000000000000000021978021978022))))]

Input interpretation:
1

2.2.616062870045 107
1.000000000000000002 197802 1978022

logg cosemaiooscess7s

logyix) is the base- b lagarithm
Result:
4096.0000000000...
4096
And:
Input interpretation:
1 1
0 ; o
. B0 2956703 1008995874 o e
1.000000000000000002 1978021978022
logyix is the base-b logarithm
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Result:
64.000000000000. ..

64

From (2.49)

|
= ,:1 i
v 24y0K-
We obtain:

1/sqrt(24*36*4.76213e+39*8.477580536653051928*10"-36)

Input interpretation:
1

v 2436 4.76213 - 10%° .. 8.477580536653051928 - 10-36

Result:
0.000169319...

0.000169319... = @
1((((1/sqrt(24*36*4.76213e+39%8.477580536653051928*10°-36))))))-(64+8)

Input interpretation:
1

3 — (64 + B)

\ 24-36-4.76213 - 107 .8 47758053665305 1928 1030

Result:
5834.00...

5834 result very near to the rest mass of bottom Sigma baryon 5835.1
Further, we can to obtain also:
L/(((((1/sqrt(24*36*4.76213e+39*8.477580536653051928*10"-36))))))-5834-8

Input interpretation:
1

1

-5834 -8

V2426476212 103 .8.477580536653051028 - 1030
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Result:
64.0002...

64.0002... = 64
From which:

27F((C(CL/C((1 /sqrt(24*36*4.76213e+39%8.477580536653051928*107-36))))))-
5834-8)))))
Input interpretation:

1

27 : -5834-8

y 2436476212  10°° .8 47758053665305 1928 1030

Result:
1728.01...

1728.01

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

We have that:
((((1/sqrt(24*36*4.76213e+39*8.477580536653051928*10"-36)))))"1/4096

Input interpretation:

|I 1
4096)
"II Y 2436476213 10%° . 8 477580536653051928 10736

Result:
0.9978821959_ .

0.9978821959... result very near to the dilaton value 0. 989117352243 = ¢

And:
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sqrt[log base
0.9978821959((((1/sqrt(24*36*4.76213e+39*8.477580536653051928*10"-36)))))]

Input interpretation:

1

logg corssziose

v 2436 -4.76213 - 10°° . 8.477580536653051928 - 10736

loggix) is the base=b logarithm

Result:
64.00000...

64

And again:

16sqrt[log base
0.9978821959((((1/sqrt(24*36*4.76213e+39*8.477580536653051928*10"-36)))))]-5

Input interpretation:

1
16 | loggy corssziose| — )

vV 2436476213 10°° . 8.477580536653051928 10736

5

logyix is the base-b logarithm

Result:
1019.000...

1019.000... result very near to the rest mass of Phi meson 1019.445

From (2.50)

T 68
Tinn N Y1 '

We obtain:

sqrt(((6*0.0083333333)/(0.00086)))

Input interpretation:

|
[ 6-0.0083333333
\ ~ 0.00086

Result:
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7.62493...
7.62493...

3+8sqrt(((6*0.0083333333)/(0.00086)))

Input interpretation:

I
[ 60.0083333333

8\ T 0.00086
Result:

63.9994...
63.9994... = 64

(((1/sqrt(((6*0.0083333333)/(0.00086)))))))* 1/4096

Input interpretation:
1

|
G-0.0083333333

4096 |'I
\ 0.00086

Result:
0.9905041701...

0.9995041701... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e_% eV
7 =1- — 7 = (0.9991104684
-p+1 l+— o
5 S4fg3 S
1+’ ¥s° -1 s
1+

I+...
log base 0.9995041701((((1/sqrt(((6*0.0083333333)/(0.00086)))))))

Input interpretation:

1

logy eoosna1701 —
| 600083333333
0.0008 6

logyix) is the base- b lagarithm
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Result:
4096.00...

4096

Alternative representation:

1

1
p——
[ Q05
N 0.00086

log

logn ooosng

Series representations:

1

6 0.00833333 log(0.999504)
000086

logix)is the natural logarithm

1—1#[-1+;r
4 58.1395

L]
X .

logn ooosng

———
‘J 6000833333

0000865

1
logn ooosna

1
logp ooosna

G 000833333
0.00086

6 000833333
000086

log(0.999504)

1

= logn ooosns
V57.1395 3 e 4043k [

b =
—

1

= logp ooos04 1
{-0.01750 1.1*‘#—;1‘,:

k!

v57.1395 Zfﬂ:

n
is the bhinomial coefficient
m

n! is the factorial function

11y 15 the Pochhammer symbol (rising factorial)
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Integral representations:

12,]_
lag[m:f —dt
J1 ot

1 ~i a4y [(5 + 1) [(-5)
log(l+2)= — —_—
EJ'TIL-IN-}}- r[l—.ﬁ'l‘zs

rix) is the gamma function
argizis the complex argument
|z| is the absolute value of z

i is the imaginary unit

VNN (1 —2ho +h3) + ho
v/6hoHys

e

+.fys

5.23212574189¢+7 — sqrt(60)*sqrt(((360(1-2+1)+1)))

Input interpretation:
5.23212574189 107 -4/ 60 4/ 360(1-2+1)+1

Result:
5.23212496729... % 107

5.23212496729... * 10" =t

We resume the data:

R = 4%2.888e-122 = 11.552*107'%

Rys= 1e+120 x 2.888e-122 = (0.02888
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Ry = 1.8¢+85 x 2.888e-122 = 5.1984¢-37
Roe™ = 5.1984e-37 x /(80) = 0.0288023714 ~ 0.02888
v =0.00086; yo=4.76213... * 10*°
Hgs = H = 1.0000000000000000021978021978022
B =1/120=0.0083333333
k% = 8.477580536653051928 x 10736
From:
R=12H?+6H,
1/6(11.552*107-122-12*1.0000000000000000021978021978022/2)

Input interpretation:

1 11.552 )
E[ 1012 -12:1.0000000000000000021978021978022

Result:
~2.00000000000000000879120879120880000966066900132836130902. ..

-2.0000...=H
R=12H>+6H,
12*1.0000000000000000021978021978022"2 + 6 *(-2)

Input interpretation:
12 - 1.0000000000000000021978021978022% + 6 - (-2)

Result:
5.274725274725280005796401400797016785412380808 « 10°17

5.2747252747.. %10 =R
We have that:
0.000169319... = ®

5.23212496729... * 10" =t,
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5.23212574189... * 10" =+t,

From
Sw .
R~ — sin[2e(t —t)] .
¢ —&) (2.40)
we obtain:

-(8*0.000169319) / (5.23212496729¢+7 - 5.23212574189¢+7) sin
(2*0.000169319((5.23212496729¢+7 - 5.23212574189¢+7)))

Input interpretation:
8 0.000169319

©5.23212496729 - 107 -5.23212574189 - 107
sin(2 - 0.000169319 (523212496729 - 10 - 5.23212574189 - 107))

Result:
-4 58702... % 1077

-4.58702... %107 =R

From

| -
F(R):R—Qi\(l—t-%)—]?f\( ) (2.63)

7
3m=

where A =7.93m> . 7 = 1/1000. m = 1.57 x 107%7 V. b is an arbitrary parameter [43.44.55]
and »n is a positive real parameter. This model has quite appealing inflationary dynamics in the
context of constant-roll inflation, as we now evince. Consider the first equation of Eq. (2.53),

forb=2and n=1/2 , we obtain:

-4.58702¢-7 — 2%7.93((1-exp(((-4.58702¢-7)/(2%7.93))))) — 1/1000%7.93((((-
4.58702e-7)/((3*(1.57e-67)"2)))))"1/2

Input interpretation:

o 458702 1077
~458702 1077 -2« 7.93|1 —exp|-————— || -
2x7.93

|' 458702 1077

7.93 |-
1000 ‘q' 3 (1.57 x 10787)?

Result:
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-0.17404... % 1077 -
1.97505... % 1051 ;

Polar coordinates:
r = 1.97505x10%! (radius), &= -90°
1.97505 * 10°' = F(R)

From:

43281 H (1) + 864n>H (1) — 432nH (1) — 864n H () — 6"n H (1)*
+36nH(t)> +6"H(1)>=0. (2.63)

The differential equation (2.65) can be analytically solved, with the solution being,
B 4328+ 2)(1 —nn
432(B+2)Ci(n— D+ (6" —36)n —6)t°

with C'; being an arbitrary integration constant which plays no role in the dynamics of inflation.

(2.66)

H(t)

We obtain, for C; =3 and = 1/120 = 0.0083333333, n=1/2 and
5.23212496729... * 10" =t, :

((((432((1/120)+2)(1-1/2)*1/2)))) / (((432((1/120)+2)*3(1/2-1)* 1/2-+((61/2-
36)*1/2-6"1/2))* 5.23212496729¢+7)))))))

Input interpretation: _ _
432( 5 +2){(1- )= 3)

[432 (2 +2)x3((2-1)x )+ [[uf? = 35] 1. w,f?]'] 5.23212496729 - 107

Result:
-6.18807293879... x 107°

-6.18807293879...¥10” = H(t)

From

1 ((B+2) (67 +1260)n% — i (4B (6" +297) + 3 (6" +852) + (36 + 1)G")°
(—432(B +2)n> +n (4328 — 6" +900)+ﬁ”)3 ’
(2.68)
We obtain, from B =1/120 = 0.0083333333, n=1/2:
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[((((((1/120)+2)(6"1/2+1260)*1/4-
1/2(((4/120(6"1/2+297)+3 (6 1/2+852))+H(3/120+1)61/2))))]2

Input:
[[El.:. . 2][4? +1260) :1} . % [[% [w..f? +297)+3 [x,f? +852) |+ [lz—ﬂ + 1} \,"'EDE
Result:
I'_ 2
241 4 \!;

L (~207- 'J?] ~3(852+ 4?]

ol [1250+d?]+é e

480

Decimal approximation:
427801.7763495542488645355793558013281861626115208227079913...

Alternate forms:
16240 765 345 + 762701164/ 6
38400

—

|
6355 843 ,'E
3248 153069 y 2

7680 1600

6355843\ 6 3248153069
3200 7680
Minimal polynomial:
1474560000 x° - 1247290778496 000 x + 263 727556 207 785 048 280

((((((-432(1/120+2)*1/4+1/2(432/120-6"1/2+900)+6"1/2))))) 2

B=1/120 = 0.0083333333, n=1/2

Input: 1 1 1,432 2
[_432[E+2] Z"‘E[E_'Mwm]“‘fﬁ]
Open code

Rezsiﬂ’:l;: — 14518 [y

(_ 10 +N+5[T_“{5D

Decimal approximation:
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55754.89514057976853526654202914841388797280106320625181316...

Alternate forms:
3 —
e [133931?+ 7830 4/ 6 ]

1 —
e [551?951 +23400 /6 ]

—t

2349 2
5517951 y 2
N

100 5

Minimal polynomial:
10000 x* - 1103590200 x + 30444 472557801

12T 1/120)42)(671/2+1260)* 1 /4-
1/2(((4/120(6°1/24297)+3(6°1/2+852) ) +H(3/120+1)67 1/2)))]*2 /
55754.895140579))))"1/2

Input interpretation:

. 3 I = = 1 v o2
L (2 +2)(V8 1260 =1 (5% (VE +297)+3(VE +852)+ (% +1)VE))

2 11,' 55754.895 140579

Result:
1.3850000670570. ..

1.3850000670570.... = v
And:

2% ((1/120)+2)(671/2+1260)* 1 /4-
1/2(((4/120(6°1/24297)+3 (67 1/2+852))+(3/120+1)6 1/2)))]2 /
55754.895140579))))*1/2))))))"1/192

Input interpretation:

2 (55 -2 +220) 3 -
% [[% [«J? +297) +3 [u'? + 352]} [li + 1] u‘?Dz /

55754.895 1405?9]] ~(1/192)
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Result:
1.0016977947704383...

1.00169779477.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

by 4
e 5 e "
\/_\/_ =1+ vy =~1.0018674362
5 — €
¢ ¢ 1+ e—67£
1+ - =
1+...

the spectral index of primordial curvature perturbations r;

”524_/(6”(13— D(=36+ (8 +2n ~ 1) +36n(=336 4356+ 2n ~ 7D

(36n(—12B8 + 12(8 + 2)n — 25) + 61(n — 1))?
From (2.69), and = 1/120 = 0.0083333333, n =1/2 , we obtain:

(((((671/2(1/2-1)(-3/120+(1/120+2)*1/2-1)+36/2%(-33/120+35(1/120+2)*1/2-
T2

Input: ]

— 1 3 1 1 36 ¢ 33 1
Ve (3-1) (20 * (2o * D2 7 (ize *%5 (i3 *2
Result:

[ 1 _25(313]2

6y6 0

Decimal approximation:
422889.4195173546777021518719007107685662608280250967073124...

Alternate forms:

16240228081 —-520260 6
38400

-

8671 \( i

16240228 081 2
38 400 © 320
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16240228081 867146
38400 640
Minimal polynomial:
1474560000 x° - 1247249516 620 800 x + 263 745 006 498 878 136 961

4-sqri((((((422889.4195173546777 / ((((36/2(-12/120+12(1/120+2)*1/2-
25)+671/2(1/2-1))))))"2))))))

Input interpretation:
422889.4195173546777

\ [35[-£+12[L+2}| —1-25}“!?[1-1}']2

2 120 120 2 2

4

Result:
1.245040445764 186748 ..

1.245949445764186748.... = n;
We have also:

1/ ((((((A-sqre((((((422889.4195173546777 / ((((((36/2(-12/120+12(1/120+2)*1/2-
25)+6"1/2(1/2-1)))))))"2)))))))))"1/1024

Input interpretation:
1

s 4 ||I 422889.4195173546777
- R N T T 71 AT - Vae{Ll_ )2
\q ‘\II | ? II—E-llE | ﬁ-h?] 5—25I|+‘-" & I'E_lll

Result:
0.0907852790652942645586...

0.999785279065294.... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e_% e Vs
7 =1- R ~(0.9991104684
-p+1 1+ e"””g
143 (05‘{/5_3 -1 1o
e—47rx/g
1+
1+...
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We have also that:

1/16 log base 0.999785279065294 ((((1 / ((((((4-sqrt(((((422889.4195173546777 /
((((((36/2(-12/120+12(1/120+2)*1/2-25)+671/2(1/2-1)))N)Y2)))))))))))

Input interpretation:

1 1
E logn cooraszronas204

| 422 880.41951 73546777

4 - = : — =
\H {%ﬁﬂ-ﬁanzﬂﬁq Jé-zs]w'& |:é—1:|I|"

Result:
64.000000000...

64

Alternative representation:

1 1

E logn eooraszme0as2040000

| 422 889.41951 735467770000

4- o0
V [B(22.12( L) o5)uvs (L

1
4_J 422 BBO 4]1958] FAL46 770000

log

- 2
4| +1s{—25-£+m{2+1—1]]

2 120 120/

16 log(0.9997852790652940000)

Series representations:

1 1

E logn ooo7asamo0a52040000
422 B89.41951 73546770000

|'
4_ a2
f 2 J— 2
‘VI "ELzﬁ':'lzn"JEh': 1202123 VE ':é'l]]
1

1—1_1*‘[-1+
44/ 7 EE4704455286500151 2000

k
16 log(0.9997852790652940000)

L]
Y1

61

logyix) is the base- b lagarithm

logix) is the natural logarithm



1 1
E logn ooo7ss2700 652040000 =
422 58941951 735467770000

.'
4 - =
\J ﬁﬁQ-ﬁ%+f{1—éE+z]-zs]w6|:J:;-1]]E

1
E logg eoorsszrensszedonon

1

1
4/ 6.5847944552865001512009 ' o1 884763120628569676465 k [ 2 ]
k

1 1

E logn coorasamenaszeann0n =
427 880.41951735468TTTO000

.-
4- -
V (B 22.12( L) o5} (L

1
E logg eoorsszrenészedon00

1

: . a,-n.15136502386163012030061?’"|:—%]
4 -\ 6.5847944552865901512009 3 =

k!
n
iz the binomial coefficient
n!is the factorial function
@iy i35 the Pochhammer symbol (rising factoria

We note that 1.3850000670570 (v, )+ 1.245949445764186748 ( n, )
=2.630949512821186748.

Furthermore, we have:

((((((1.3850000670570 + 4-sqrt((((((422889.4195173546777 / ((((36/2(-

12/120+12(1/12042)%1/2-25)+6 1/2(1/2- 1)) 2)))N))N)) /2

Input interpretation:
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422 889.4195173546777

1.3850000670570 + 4 -

\ \ (22 v12(L +9) 51_25';+-£[§_1}]2

Result:
1.62202019494863...

1.62202019494863....
and:

(47/1073+2/107°3)+((((((1.3850000670570 + 4-sqrt((((((422889.4195173546777 /
((((((36/2(-12/120+12(1/120+2)*1/2-25)+61/2(1/2-1D)))Y2))))))) 172

Where 2 and 47 are Lucas numbers, we obtain:

Input interpretation:

[4? 2 J
o I
17 10f
1.3850000670570 + 4 422 889.4195173546777
- + -
36 12 1 o1 . o somy
\ V(B 2l e2 155 ()

Result:
1.67102019494863. ..

1.67102019494863....

We note that 1.67102019... is a result practically equal to the value of the formula:
m,, = 2 X %mp =1.6714213 x 1072* gm

that is the holographic proton mass (N. Haramein)

From

Accordingly, by using Eq. (2.61), the scalar-to-tensor ratio is found to be,

48(6" — (6" —36)n)”
r= 2
(6" — (6" + 828)n)-
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We obtain, for n = 1/2:
48(((6™1/2-(6"1/2-36)*1/2))"2 / (((6™1/2-(6"1/2+828)*1/2)))"2

Input:
(Ve (Ve -3¢)-3)
[«.,"'E -[JE +828] ;]2

48

Exact result:
48 [wﬁ + [35 - w,f?]']z
(V6 + 3 (-eaa- Vo))

Decimal approximation:
0.104120225132130406574680357135753264069545933830940507718. .

0.10412022513213.....

((48(((6™172-(671/2-36)*1/2)))"2 / (61/2-(6"1/2+828)*1/2)))"2))))* 1 /4096

Input:

5~ (5-36)f
48— -
40"\ (V6 -[ﬁmzs] )

Exact result:

—

V6 +1(36-Ve)

2048 — =

\ 21[323+'\;'||5]—\|'|

10:{4'5 4::19%.'_

Decimal approximation:
0.999447855359903366474646677344149852632419167665748890529...

0.9994478553599..... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e_% s
7 =1- RER =~ (.9991104684
-p+1 1+—e‘3”ﬁ
1+3e*i5* —1 I+—
e—47h/§
1+
1+...

64



Alternate forms:

| —
lozdf 409% 3.;.43|| 4960 + 1444/ 6
N 114263

= 36+v6
1024 2 409% 2048 +y =
\ 828-46

1024 4096
2 W 3

18 - \{E+ *.j?

o 4e+ ‘jg 3

We have also:

sqrt((((log base 0.9994478553599 ((((48(((6"1/2-(6"1/2-36)*1/2)))"2 / ((61/2-

(6°1/2+828)*1/2)))"2))))))

Input interpretation:

132

(V6 -(V6 -36) 5)

l0gp coo4a7sssasoe| 48« —— e 12
- [x’ﬁ—['«“fm +828) E}

Result:
64.00000000...

64

All 2nd roots of 4096.000000:
64.00000000 ¢ = 64.000 ireal, principal root)

64.00000000 ¢' ™ =—64.000 (real root)

Alternative representation:

65

logyix is the base-b logarithm



: [43{;—{36_~JE]+¢E]2
(+(-828v6 V6 )

log(0.99944785535990000)

G -é[ﬁ-%llzlz

logg coosarsssasecnonn [

logixis the natural logarithm

Series representations:
so({s -3V -]
)

-6~ 1 -10% 8494852 V6
( s |
8284V 6

L]
_Ekzl I

log(0.99944785535990000)

1050.9@944?85535@90000[

2

(Ve -2 (Ve -ea

2

logy eoo44785535000000

5 -1( -Sﬁlf]

48{24815 377+ 1431 072 \f?]
-1+1o
gﬂ.m?ﬂSEES?@]UUU 13 DSEI |:|33 159

\

L
24815377 + 1431 D?E\{E]ﬂ

. o a8
" | 2 ||-1 +logp eooaaressasesooon
%‘j[k] 13056 033 169

2

(e -2 (Vo s

T2

logg cooa47assasecnnnn

w5 -1(Vs -36])2]

48[24815 377 + 1431 072 JE]
~1+la
gﬂ.m?SEEEEQ.ﬂ]UUD 13 055 D33 159

\

w141 48(2481537741431072V 6 | B3 1
o (=11 | =1 + 108p eooq47s5535000000 13 056033 160 [—‘

2k
2 o

k=0

n
|is the binomial coefficient
m

n!is the factorial function
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11, i85 the Pochhammer symbaol {rising factoria

Now, we have that:

12(8 + 2)(488 + 95)(968 + 193)

AH(1)=— :
(T2B(1288 +511)+ 36721t

2Ag(R)(1 — e PR/
T T :
ic? (3.1)

(R)y=|1 e | X 0
g(K) = C(iA)OD an Ao

(2.73)

where c is a real and positive parameter. We need to note that,

g(R)= [1 —c (%) log [%H (3.2)

R/k*~ M3,.

For the following data:

B=1/120=0.0083333333; 5.23212496729... * 10’
k? = 8.477580536653051928 x 1073¢

Hgs = H = 1.0000000000000000021978021978022
B=1/120 =0.0083333333

x? = 8.477580536653051928 x 1073°

R =4%2.888¢-122 = 11.552*%107'*

1.12456...%10" = fpe(R)

67

=t,;b=2; ¢=3/2 and



From:

R=12H>+6H.
-12 LDDDDDDDDDDDDDDDDDE19?8D2lQ?EGEEz]

—2.00000000000000000879120879120880000966066900132836130002. ..
-2.0000...=H

R=12H>+6H,

12*1.0000000000000000021978021978022"2 + 6 *(-2)
12 - 1.0000000000000000021978021978022° + 6 - (-2)
5.274725274725280005796401400797016785412389808 x 10°'7

5.2747252747.. %10 =R

Thence:

(R)=|1 -(R og |
2ol R T | T

1-3/2[(((((5.2747252747e-17)/(4*2.888e-122))))) * In (((((5.2747252747e-
17)/(4%2.888¢-122)))))]

Input interpretation:

3[5.2?4?252?4? L [5.2?4?252?4? 10-”‘]]
og

P 2888 2888
2 4 o122 73

10!
logix) is the natural logarithm

Result:
-1.65055... x 10%°7

-1.65055...%10'"" = g(R)

We have also that:

colog [-1/((((1-3/2[(((((5.2747252747e-17)/(4*2.888e-122))))) * In
(((((5.2747252747e-17)/(4%2.888e-122))))))]

Input interpretation:
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1

P e | S R
3 | 5.2747252747 - 10 52747252747 - 10
== 3888 lcg[ 7888 ]]
10122 10122

logixis the natural logarithm

Result:
246.87771...

246.87771...
And that:

7 colog [-1/((((1-3/2[(((((5.2747252747e-17)/(4*2.888¢-122))))) * In
(((((5.2747252747¢-17)/(4*2.888e-122))D)))]

Input interpretation:

1
7 |-log|-
3 | 5.2747252747 - 10717 5.2747252747 - 10~17
1=3 2888 lng[ 2,888 ]]
1pl22 1pl22
logixiis the natural logarithm

Result:

1728.1440...

1728.1440...

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

And:

((((((7 colog [-1/(((1-3/2[(((((5.274725274Te-17)/(4*2.888e-122))))) * In
(((((5.2747252747e-17)/(4%2.888e-122)))D)N)D)))))" /15

Input interpretation:
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1

7|-log|-
]\i o § 5.2?4?‘?52;81.;8 [l 105[5'2?4?252;;;8 1n'1?]]
10122 10122
logix)is the natural logarithm
Result:
1.643760961...
2
1.643760961... ={(2) = % = 1.644934 ...

(((6*((((((7 colog [-1/((1-3/2[(((((5.274725274Te-17)/(4*2.888e-122))))) * In
(((((5.2747252747e-17)/(4*2.888e-122)) D)D) 1/15)) /2

Input interpretation:

1
& | 7|-log|-
T | _ 3 | 52747252747 11:1'”1 5.2747252747 - 10717
\ \\ e . 2.888 g 2888
10122 10122
logixiis the natural logarithm
Result:

3.140472219775346957274454013679778310231037074350371451380...
3.1404722197753469....~ 1

From:

EAg(R)( ] = e—bR;{ﬂ)
JDE(R) = — .
We obtain:

~(((2*2.888e-122%(-1.65055e+107)(1-exp(-2*5.2747252747¢-17/2.888e-122)))))/
(8.477580536653051928¢-36)
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Input interpretation:

2.888 7 52747252747 10717
2% 2y (~{1.65055 % 10™ ]][1-exp[-2 bl ]]

10122

8.477580536653051928 - 10736

Result:
1.12456... = 102!

1.12456...%10" = fpe(R)

We have also that
-1.65055...%10'7 = g(R) 1.12456...*10°" = fyp(R)

9 In -(-1.65055e¢+107 / 1.12456e+21)

Input interpretation:

55 [ 1.65055 ml”?]
U ar
A [ 1.12456 1921]

logixiis the natural logarithm

Result:
1785.654.

1785.654.... result in the range of the hypothetical mass of Gluino (gluino = 1785.16
GeV).

And:
((((9 In -(-1.65055e+107 / 1.12456e+21))))"1/15

Input interpretation:

15'|91 [ 1.65055 ml“?]
D — e
‘Hl R [ 1.12456 1021]

logixis the natural logarithm

Result:
1.6473523...

2
1.6473523....={(2) = ’% = 1.644934 ...

71



sqrt(((6*(((((9 In -(-1.65055e+107 / 1.12456e+21))))))"1/15))))

Input interpretation:

| 1.65055 - 107
\ﬁlﬂglag —[— ]

1.12456  10°!

logixiis the natural logarithm

Result:
3.143901069313508131920498066776797819227387306232333525301....

3.1439010693135... =@

From:
208+ 2)(486 +95 3
ﬂH{:;:—I (B+2)(486 +9 }{96,&?‘4—[93}. (273)
(72B(1288 +511) + 36721)t
We obtain:

(((12(1/120+2)(48/120+95)(96/120+193)))) / ((((72/120(128/120+511)+36721)*
5.23212496729¢+7))))

Input interpretation:
12(= +2)( £ +95)(Z +193)
_ 120 120 120

[%[%+511}+36?21}| 5.23212496729 . 107

Result:
-2.200805013536644321170403953006328257374373974281860... x 1077

-2.299895013536...*107 = AH(t)

Now, from this equation, we obtain:

72



(((((((((24.1%95.4%193.8)-((((-307.24%-2.2998950135366443211 7e-
7%5.23212496729e+7)))M)))))*- 1/(((((-2.29989501353664432117¢-
7%5.23212496729¢+7))))))

Input interpretation:
~(((24.1+95.4193.8 - -307.24
(-2.29989501353664432117 - 107} 5.23212496729 - 107} (-1)}/
(2.29989501353664432117 - 1077 5.23212496729 - 107}

Result:
36721.00000000000000000650363260564002768038377345472574045 ..

36721

We have the following formula concerning the 7" order mock theta functions:
exp(Pi*sqrt(2*n/21)) / (2°(3/2) * sin(2*Pi/7) * sqrt(7*n))

and we have the following value for n and a(n):

152 = 2308; 153 =2376; 154~=2479; 155=2554; 156~=2660

We observe that, for n = 155.963, we obtain:

exp(Pi*sqrt(2*155.963/21)) / (2°(3/2) * sin(2*Pi/7) * sqrt(7*155.963))

Input interpretation:

exp 155263 ]

}T"qllz =

2312 5111[2 2}y 7+155.963

Result:
2481.09. ..

Alternative representations:

—

| |
|2 155963 | 311926
EXplm .| —W— EXpim .| ——
P \‘II 21 p[ Yooz ]

2% sin(22)y/7 . 155.963  cos(} - 57) 2% V1091.74
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2 155963 311.926
EX o BX j S B
p[;r 21 ] P[?T = ]

312 5in(22) 7 - 155.963 " cos(Z + 22) 22 V109174

2 155963 311.926
EX e EX j alLLeaE
p[;r 21 ] P[PT = ]

2 sin(27)y 7 - 155.963 I i

2i

i iz the imaginary unit

Series representations:

21

2% sin(%7)y/ 7 - 155.963
o (-1 (14.8536 —x) x* (-1, ]

EXP[}T 2 155963 ]

/

14.8536 -
ol T ) 7

o 2 k! /
k=0
arg(1091.74 —x) b L
e EXP[”{ 2 J]\'T é[—l}kuﬁek[?]
k k k(1

o (-1 (1091.74 - x)* x [_z}k] o

ol L
k=0 k!

21
2% sin(27 )4/ 7 - 155.963
arg(14.8536 - x) = (-1F (14.8536 -xF x (- 1) )
exp ;rexp[ur{ J]\,’; Z - f

2m
k=0
-1-2k ;
[E} frk:r ;1-1+2k
2

EXP[}T 2 155963 ]

arg(1091.74 — x) o
242 ex [ { J] =
R 27 v E: (1+2k)!
o (-1F (109174 - xf x* (- 1)
for(xe Randx =0

T k!
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2 155963
EXp|m e

232 sin{z?"}ﬂ' 7 - 155.963

i]“z larg(14.8536 -2 )/(2 7] U2 (14larg(14.8536 20 )2 1))

EXp ;r[ a

g
w (-1)F {‘El}k (14.8536 — zp)* z5*
k!

k=0

[ 1 ]‘1-"2 =wgt1091. 74 =20 W2 M) _y2_1/2 |arg(1091. 74 g iz m)] | |

ety lllll
a1 {_é}k (1091.74 — zg)* 25

442 [é[—l}" Jmk(?ﬂz k!

En

k=0

EXP[?T 2 155963 ]
21

232 sin{%”}\f? 155.963 R

1 ]1-"2 e gi(14.8536 -z }f{2 m)] 112 (14larg(14.8536 = /2 m))
= o

EXp|m [
Eq

w (-1)f {_El}k (14.8536 - zg)* z5©
k!

k=0
(i ]‘1-"2 arg(1091.74 -2 ¥2 Ml _y12_1/2 |augt1091. 74 -z yizm) | |

bty
Ep

=1-2k ;
= {_’}'} f:k.lT}T1+2k = [_]_].lllc {_é}k{lﬂlgl.?‘l-—zcl}k zﬂ_k

2
e é (1+2k) é k!

argiz) is the complex argument

|x]is the floeor function

n'!is the factonal function

[y 15 the Pochhammer symbol {rising factoriall

Jhiz) is the Bessel function of the first kind

Integral representations:
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exp[ﬂ g ey ] 7 exp(n v/ 14.8536 |

232 sin[z—"}*" 7 . 155.963 T AVZ 1091.74 Llcas{zﬂ}dt
7

exp[fr N erre ] 7 i exp[ry 14.8536 |

5 . 3 =T 2] E
2% sin(22 )y 7 155.063 VZ V109174 Vi [15% EEA b

$3/2

exp[ﬂ g ey ] ¥ exp[;r \ 14.8536 ]

g-1425 125 gy
2 sin(27) 7 - 155.963 v'_m’mgl?ar \'"_J"“ﬂ’—nd's

3]

for 0 <+ < 1

Multiple-argument formulas:

EXP[?T J J exp(r v/ 14.8536 |

sm[_}ﬂ' 7 . 155.063 4‘«"'5 cos{g}sin[’é} v1091.74

EXP[F e ] exp(r  14.8536 |

I'ix) is the gamma function

23/2 sin[z?”} J 7 155.963 3 V32 [5 sin[i—’” v1091.74 -8 sing[‘?ﬁ} ¥ 1091.74 }

I| 2 155.963
(=54 —

23/2 sin[z?" } v 7 155.963
Exp[}r \ 14.8536 ]

V2 [6 cnsz{z—"} sin[z—"} v 1091.74 -2 sing[z—"} v 1091.74 }
21 21 21

From the sum of the previous results:
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~(((24.195.4 - 193.8 - -307.24
(~2.29989501353664432117 - 1077} 5.23212496729 - 107) (- 1))/
(2.29989501353664432117 - 107" »5.23212496729 - 107)| — 36721

|
155.963
exp[;r \J 2 = ]

2312 5111[2 g}«f? 155.9A3

= 2481.09

We have:

~({(24.195.4 - 193.8 - -307.24
(-2.29989501353664432117 - 1077)+5.23212496729 - 107} (-1))/
+

(2.29989501353664432117 - 1077 ~5.23212496729 - 107})

|
155.963
Exp[;r \/ 2 5] ]

2312 5111[2 i}d? 155.963

= 39202.09

This result is practically equal to the value that is in the fundamental Ramanujan
equation already above analyzed:

64{(1+Vv2)"2 + (1 - v2)'%}.
=2508927.99839293; 64 * 39202 =2508928; 2508928 + 4096 = 612.53125
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We have obtained -6.18807293879...¥10” = H(t). Dividing H(t) and AH(t) we
obtain:

((((((-6.18807293879¢-9)))/(((-2.299895013536¢-7))))))

Input interpretation:
-6.18807293879 10~

-2.299895013536 - 1077

Result:
0.026905893105425174160109414807527718076392534493074967814 ...

0.0269058931054...
And performing the 4096™ root:
((((((-6.18807293879¢-9)))/(((-2.299895013536e-7))))))"1/4096

Input interpretation:

|
| -6.18807293879 - 10~°
4096 -
\ -2.299895013536 - 1077

Result:
0.9001177209943739. .

0.9991177209943739... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e V5 e
\/g =1- R = (0.9991104684
—¢+1 1+7
143 ¢5‘{/5—3—1 oS
e—47r\/g
1+
1+...

And:

[log base 0.9991177209943739 ((((((-6.18807293879¢-9)))/(((-2.299895013536e-
D))

Input interpretation:
|I -6.18807293879 - 10~°

| logo seo117720004373¢ =
\ - COIEITROTETE ) 299895013536 - 107
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logyix) is the base- b lagarithm

Result:
64.00000000000. ..

64

For the following data:

B=1/120=0.0083333333; 5.23212496729... * 10" =t,;b=2; ¢=3/2 and
k% = 8.477580536653051928 x 10736

Hgs = H = 1.0000000000000000021978021978022

B=1/120=0.0083333333

K = 8.477580536653051928 * 10™°

R =4%2.888¢-122*%10"4 = 11.552*107""®

1.12456...¥10* = fop(R)

-1.65055...%10'" = g(R)

Now, we have that:

F(R)=R+«*fpE(R) (33

{1
0 < FRr(R) = SR
=K 53

R~ 4A x 10*

_o2| R )
F(R) =« F+V{_R]R + /pE(R) | ,
(3.11)
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|5

I I
fi =
En\/ﬂFRRHA} . (3.16)

I

8 o : ;
MV RFRR(R) 2+ 1) 5 g

K|

From (3.3), we obtain:

F(R)=R +«*fpe(R)
11.552e-118+ 8.477580536653051928e-36 * 1.12456e+21

Input interpretation:

11.552
—— +8.477580536653051928 1073% £ 1.12456 x 10?2
10

Result:

0.53354706829855060761516800000000000000000000000000000. .. = 10719
9.533547968298556...%107"

From (3.8), we have:

c
0 < FRRlRJlﬁ-

1.5/ (2*11.552¢-118)

Input interpretation:
1.5

11.552
2 10118

Result:

65.40923822714681440443213206308801066759002770083102403 .. « lD“E‘
6.492382271468144...*10'°
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From (3.16), we have:

2

N

I 1

1 —
27

AFppr(4A) 4~

1/(2Pi)*sqrt(((1/(2.888e-122%6.492382271468 144e-116)-25/4)))

Input interpretation:

1 |' 1 25
2. 2,888 6.492382271468144 4
\ 10122 ol1E
Result:
3.67553... x 10117
11
3.67553...%10""
Series representations:
1 25 1
Z.8a0 6.4912131822?11416681440000 ey \1'5_33333x 10236 EE.;D‘,—S%.DS&W [ 3 ]
10122 g
\ k
2 B 2m
1 25
‘ T888 & 40038007 46BI440000 | 4 v q-1.9?511n‘33?:#|:-%1
\ 10122 1gl16 v 5.33333x10 Y m .
2 - 2
1 25
7888 B54923522714681440000 ~ 4 - y
,‘q/ 10122 . 10116 s E?:D R_E55= %+_.; £ ALk r[—% = SPF[S}
2n N dxyr
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15 the binormal coefficient
m

n'is the factorial function

11, i the Pochhammer symbaol (rising factorial)

I'(xtis the gamma function



We have, dividing:
v=3.67553...¥10"" ; Frr(R)= 6.492382271468144...%¥10"°

(3.67553e+116) / (6.492382271468144e+117)

Input interpretation:
3.67553 x 10116

6.492382271468144 - 1017
Result:

0.056612963413333333719811163568355558193910876626640610603...
0.05661296341333....

And:
((((3.67553e+116) / (6.492382271468144e+117))))"1/1024

Input interpretation:

|
| 3.67553 - 10116
1024(

\ 6.492382271468144 - 1017

Result:

0.997199712...

0.997199712... result very near to the value of the following Rogers-Ramanujan

continued fraction:

ei% eV
\E =1- R ~(0.9991104684
-p+1 H—e‘”‘/g
143 ¢)54\/5_3 -1 1o
e—47r\/§
1+
1+...

Further:

1/16 log base 0.997199712 (((3.67553e+116) / (6.492382271468 144e+117))))
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Input interpretation:

1 1 3.67553 - 1016
— logp.cori00;
16 “CFT 6 499382271468144 < 10117
logyix is the base-b logarithm
Result:
64.0000..
64

We have also:

(((((6.49238227e+117 + 3.67553e+116)))))*1/24-
(6472+64%215+64% 2N +64*273+64+214)

Input interpretation:
24/
v 6.49238227 - 10" + 3.67553 x 10" — (647 + 642 + 64 2* + 64 2% + 64 + 2%

Result:

73494.3588...
73494.3588...

Further, we have the following mathematical connections:

24f
< 6.49238227 - 10" + 3.67553 10" — (647 + 6427 + 64 2% + 64 2% + 64 + 24]>

= 73494.3588 =

/13 New | [ (—ﬁPgDPs)}IBMNS_l_ \

13f
-3927 +2 V 2.2083717437 - 10°° + 2.0823329825883 - 10°°

=73490.8437525.... =
83



(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — )

= (A(T) % B(lr) (‘ qb(lr)) % eA1<r>) =

1 1
~0.000029211892 [- ]
N 0.0003644621 | 0.0005946833) 0.00183393 | —

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

(the ratio concerning the general asymptotically flat solution of the equations of
motion of the p-brane)

[ S (=(5))] X S nomifas

—co A pl-t. )/

4 \ar - =37 —rpr < -e
k < H {(W}g (log T) (log X)) + (e2” (log Ty + &3"hy (log Ty™") T 1}

7.9313076505275 = 10®
/(26 % 4)? —24 = (26 47 - 24 = 73493.30662...

(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)
From:

f(T) teleparallel gravity and cosmology
Yi-Fu Cai, Salvatore Capozziello, Mariafelicia De Laurentis and Emmanuel N.

Saridakis - arXiv:1511.07586v2 [gr-qc] 8 Sep 2016

We have that:

84



We consider the background matter component to be a
homogeneous and isotropic fluid, and hence one acquires
T?_ = diag(p, —p,—p,—p) in the comoving frame. Then
the highly symmetric background ansatz eventually leads
to only two independent background equations of motion,
which are a first order equation:

N2, (302)

which results from varying with respect to e} (H(t) =
a(t)/a(t) is the Hubble parameter), and a second order
one:

16H? 4H? 1907\ 2 167G
(Tt ) (7)) +1=—p (399

which results from varying with respect to e} (¢ =
—da/d? is the deceleration parameter). The above
two equations can also be derived by varying the La-
grangian (389) with respect to the lapse funetion N(t)
and the scale factor a(f). Note that SJLl ve T’“VP —
—6 H(t)?/N(t)?, and thus A in (389) will prevent the
Hubble parameter from becoming infinite. Note also that
Eq. (392) is not a dynamical equation for N (t), but a
constraint for a(t), and therefore one has the freedom to
fix N(t), namely to set N(t) = 1.

{_fnmh-éniﬂg F';']q (392) and E:R!l‘%}, one ran derive

hgd (1+w)
2(1+155%) (1+355p)

(396)

In the limit of GR (i.e., A = o) an acerlerated expansion
(7 < 0) is only possible if w < —1/3 (negative pressure).
However, it is interssting to observe thar in Born-Infeld
modified teleparallelism an aceelerated expansion ean be
realized withomt resorting o negative pressure, since a
large energy density p is sufficient:

2nG
A
which can be achieved in early universe. Note that for

g — oo in (396) one gets g — —1, and the expansion
beeomes exponential.

p = —3+wvl3d+12w, (397)
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1-0.5=3/2*(1-1/4)/(((1+(16Pi*6.67e-11)/12752043x)) * ((1+(8Pi*6.67¢-
11)/12752043x)))

Input interpretation:
1
3 Locg

2 [1+ 167667 10711 x}[1+ gr-6.67 1011 x}
12 752 043 12 752043

1-05=

Result:
0.5 =

9
8(1.31458 x 107 "% x + 1){2.62915 %107 x + 1)

Plot:

_1 =106 _5x10l8

Alternate forms:

Gk 1.125 -
) = IENOTng removable singularitie
(3.45622x 10732 x + 3.94373x 10718 x + 1
1.125
0.5 =
3.45622 %1072 x% + 3.94373x10 0 x + 1
9
0.5 =

8(1.31458 x 107 "% x + 1){2.62915 %107 x + 1)

Alternate form assuming x is p0s1tlve
1.31458x 10726 x = 0.339725 (for x + -7.60701 x 10"

Solutions:
X = -13994807 290 084 946

x = 2584289985153896

Integer solutions:
x = -13994 807290 084946

x = 2584289985 153896
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X =2584289985153896
And:

(32*P1*2584289985153896*6.67¢e-11) / (1729*1074)

Input interpretation:
32m 2584289985153 896 - 6.67 10711

1729 - 10*

Result:
1.002240471988735911797990879070699988973702353240636211174...

1.00224047198.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e 5 e—272'
5 =1+ ——— =1.0018674362
5 — €
¢ ¢ I+ e—67r
1+1+e%”
1+..
-3+sqrt(13+12*0.25)
Input:

-3+413+12+0.25

Result:
1

1
We note that:

1/((((32*P1*2584289985153896*6.67¢e-11) / (1729*1074))))

Input interpretation:
1

32 72584 280085 153806 -6.67 101!
1720 104
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Result:
0.997764536504607357089471683787111558438678289366435156578...

0.9977645365046...... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e
\/g =1- e_z”‘/g ~(0.9991104684
-p+1 H—e‘“ﬁ
143’5 -1 1+ ——
e—4zn/§
1+
1+...

Mathematical connections between Ramanujan mathematics and some sectors
of Theoretical Physics: Dilaton value and associated Spectral Index

From:
http://empslocal.ex.ac.uk/people/staff/mrwatkin/zeta/surprising.htm

To treat the occurrence of a prime number as a kind of "random event" is to apply to
the pure, eternal world of number a type of thinking inspired by the ever changing
physical world. Hardy and Littlewood commented that: "Probability is not a notion of
pure mathematics, but of physics or philosophy."

From:

SOME PROBLEMS OF 'PARTITIO NUMERORUM'; III: ON THE
EXPRESSION OF A NUMBER AS A SUM OF PRIMES.

BY

G. H. HARDY and J. E. LITTLEWOOQOD.

New College, Trinity College,
OXFORD. CAMBRIDGE

We have that:
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The formula (5. 26) is equivalent, when k= z, to

(5. 321) Zﬂ{m} Alm+2) ooz Cyn;
< T

and, when we pass from this formula to one for the number of prime-pairs, the
formula which arises most naturally is not (5. 3r1) but!?

® .
(5. 322) P,{ﬂ}mzo,J ﬁr;g%j_"

indeed it is not unreasonable to expeet this approximation to be a really good
one, and much better than the formulae of 4. 4. The formula (5. 322) i= nat-
urally equivalent to (5. 311). But

de w2t . 3! . !
f(log z)! llﬂgnl'([+1ﬂgn+(lug )

and the second factor on the right bhand side is (for such values of n as we
have to consider) far from negligible. Tt is for this reason that Brun, when he

We therefore take the formula (5. 322) as our basis for comparison, choosing
the lower limit to be 2. For our statistics as to the actual number of prime-
pairs we are indebted to (a) a count up to 100,000 made by GraisHER in 1878%
and (b) a much more extensive count made for us recently by Mrs. G. A.
STREATFEILD. The results obtained by Mrs. Streatfeild are as follows.

| | i .f !
. | o :
n | P I 2 €, J {j;-}f;%f, | Ratio ‘
| 2 'F.
| |
100000 | 1224 ' 12463 1018 »
200000 i 215 | 2179.5 1. 009
| 3oooc0 | 2992 i 3035 . 4 1. 015 I
|L 400GO0 | 3fo1 | 3846 1 1,012 ‘
[ 500000 4562 I 4f25 .0 1.014
Goodoo | 528 ' 5381 .5 { 1.010 |
‘ 700000 | 6058 6118.7 1 010 |
I Booooo | fi763 6840 .2 .ot |
‘ (00000 | 7469 ;i 7548. 6 1.0108
| 100000 . Brhy | B4z 6 1. 0610
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We obtain, from the ratio between the values of the second and the third column, the

following results:

1224 /1246.3 = 0.9821070368290138
2992 /3035.4 = 0.9857020491533241
4562 /4625.6 = 0.9862504323763403
6058 /6118.7 = 0.9900795920702109
7469 / 7548.6 = 0.9894549982778263
And the mean is: 0.98813382147

Furthermore, we have that:

90

2159/2179.5=0.990594172975453085

3801 /3846.1 =0.988273835833701671

5328 /5381.5=10.990058533866022484

6763 / 6840.2 = 0.988713780298821671

8164 /8245.6 =0.990103812942660327



5. 41. Of the four problems mentioned by Landau in his Cambridge address,
two were Goldbach’'s problem and the problem of the prime-pairs. The third
was that of the existence of an infinity of primes of the form mt4 1.1

Ouar method is applicable to this problem also. We have now to consider
the integral

2x

J(R) = {f[ReWJ.‘}[Re—W}e"de,

where f(z) is the same function as before and

Hx) == Eﬂ“ﬂ

it o= |

The approximation for 9(&)= I(Re—iv) on &, , is

H(Re—"l’]m L 28 q { —}-t(l,!)—--u?é»{” %

Sp.q = iegm'?ﬂ
he1

and S,, is the conjugate of Sp,: and we find, as.an approximation for J(R),

where

1oy g g L eimdu
m;z plg) Pt ?’J I

g g ﬁ-tu) ]/ 4+ 1

We replace the ntegral here by

du

[I. —-iu) T
—m |y = +iu

Thence:

2 ( ) ra e—ivgd

1 g ulg fugdy

4_|'"-1r __fP_(‘?] Hpartel p)) T .\1/1 .
r

— g {;% l.u) — 4 11 _
f - du = Van
For n = 8, we obtain:
Pi*sqrt(2*8)
Input:
ay 28
Result:
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4

Decimal approximation:
12.56637061435917295385057353311801153678867759750042328380. ..

12.5663706.....

Property:

4115 atranscendental number

Series representations:

V2.8 152 1t
FiB —
1+2k
k=0

—— & 16(-1f 1195712k (5125 _4 239142

£y 2xi=)), 1+2k

k=0

o— R 1 2 1
}1'1.,"2 8 :42‘[——] [ + + J
5 4 1+2k 1+4k 3+4k

And:

(((1/ ((Pi*sqrt(2*8))))))"1/64

Input:

1

64| ——
\ rv2-8

Exact result:
1

32— 64—
Y2 vnm

Decimal approximation
0.961224531340038176643226169241200977045073360851812216905...

0.961224531349.... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:
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T

e’ e ”
=1- =y = (0.9568666373
N e W T A
e— T
1+ Z
e— T
1+ —
I+..
Property:
1
—— is a transcendental number
32— 64—
V2 W
All 64th roots of 1/(4 m):
0
3"-'-—‘“64-— =0.961225 (real principal root)
V2 W
f-::"r:l_-'32
e =0,056506 +0.09422 ;
V2 Vi
f-::':r:l,-'lﬁ
V2 Wi
f-: 3im)32
— =0.91083 +0.27003 ;
Yz S«
f-:;':r]_-'S
m zD.888D6+D.36?841
V2 "V
Series representations:
1 1
6‘:' VI 8 f
AL 16 1k
64 {21
ﬁ k=0 142k
1 1
l54| —
\~v2. 8 1%’?54\/ e (1 1105712k 5142k 4 530l 42K|
Lk:ﬂ 142k
1 1
64|
\ ~v2.8

32 - 1 1 2 1
L HIN ;
k=0\"3) \ T2k T T2k 3+4k}
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Integral representations:

S
| 1 1
6:]' ;2 8 — ;
TV —
Wz ’5{." PN 1-¢2 at
1 1
Gil [2.8 - o s
X 364 5] [0 1
2 G{f k gk
S
| 1 1
64| =
\~v2. 8 23164 [ [ol
\'I oy 1-td
From:

Integer Partitions

GEORGE E. ANDREWS The Pennsylvania State University KIMMO ERIKSSON
Miilardalen University

CAMBRIDGE UNIVERSITY PRESS - The Edinburgh Building, Cambridge CB2
2RU, UK - 40 West 20th Street, New York, NY 10011-4211, USA 477
Williamstown Road, Port Melbourne, VIC 3207, Australia - Ruiz de Alarcon 13,
28014 Madrid, Spain - Dock House, The Waterfront, Cape Town 8001, South Africa
- http://www.cambridge.org - © George E. Andrews and Kimmo Eriksson 2004

From:

94



1
A0 P gD
1/24 /8 (5/12) 1/8
(I=g) " (U-qF  (Q—gqP  (1-g%
/16 Q+q)/9  _1/4
1 —g? 1-g* 1 -g°

1,4 n=
;p(r )4 T od

—Ei‘l #E3 “)+]_'n+2' + 'i‘z( +l]\ =
_,@((24( 3 ) B( 2 ) (12) ! )"

1 1
+(-[n+ 1)+ —) g*"

8 16
I 21_% 3n 1 in+l 4.-|)
+§( 67 To? Tg? T4
1 3N\ 2 5 %2
ZY(:(HIL )Jr;(nf \]Jr(:\ U”F”‘f?"
il i S W S & J
l /n 1 n+1
—(=+1 e 1)—-2 7
— 8(2+ )+16)((n+) { > J)q
1 2n 2 3n 13ﬂ+] 14;1)
+n2“( lﬁq +9q +gq' +4q (6.11)

We now note that the power series represented by the final sum in (6.11)

has coefficients that lie in the closed interval [— -I-l;, %}. That is, each of these

coefficients is strictly less than 1 in absolute value.
Consequently, given that p(n, 4) is obviously an integer, we may conclude
from (6.11) by the uniqueness of the Maclaurin series expansion that

1 fn+3 l fn+42 25
P(-’ls"l]—-iﬁ( 3 )+§( 5 )+m(ﬂ+|)

1 n+1 n+1
ora(s31-[22))

= {(n-}- 1)(n? +23n + 85)/144 — (n+4)[";lJ/BI-
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From
1 fn+3 lfin+2 25
P(”:‘”“'E( 3 )+§( » )-}-E(H—FU

1 n+1 n+1
rgero (-5 )}

- !(n+ 1)(n* +23n + 85)/144 — (n + 4) \_" ;f IJ};BI

For n = 3, we obtain:
((((((B+1)(9+23%3+85)/144-(((3+4)((3+1)/2)))/8)))))

Input:
1
3+ 1}[E4 (9 +23 3+35}]-

3+1
[[3+4} ]

oo

Exact result:
25

9

Decimal approximation:
2.777777777777777777777777777777777777777777777777777777777...

2.77777777777777777777....
We note that the 576™ of the result is:
((((((B+1)(9+23*3+85)/144-(((3+4)((3+1)/2))/&)))"1/576

Input:

o 3+1

V

1
[3+11[— (9 +23 3+351J- [[3+4}
144

oo | =

Result:
zss'|§
V3
Decimal approximation:
1.001775274018938324672439322149113083481925561851267650466...

1.001775274..... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:
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e S e "
G =1+ — ~1.0018674362
5 _ e
¢ ¢ 1+ e—67r
1+ n =z
I+..

Alternate form:
1 ES%,-'E 287/288

And the inverse of the expression is:
1/ ((((((3+1)(9+23*3+85)/144-(((3+4)((3+1)/2)))/ &))" 1/576

Input:
1

.-
5?5;;' B+ 15 9+23x3+85)- 2 (B+4x 2

Result:

zss'l?

Vs
Decimal approximation:
0.998227871993869192326563557834620902891007558518441497193...

0.998227871993869.... result very near to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™
\/g =1- e‘z”‘/g ~(0.9991104684
-p+1 1+—e‘3”ﬁ
143 405‘{/5_3 -1 14—
e—4zh/§
1+
I+...

Alternate form:
1 2818",-'5 5287/288
5

We note that, with regard the previous expression, is possible to obtain:
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1/9 log base 1.001775274018938 ((((((3+1)(9+23*3+85)/144-
(B+)((B+1)/2)))/8)))

Input interpretation:

1

1
5 103:1.001?'?52?4018938[[3 +1) [m 9+23-3+ 85}] -

1 3+1
s (349 =-))
8 2

loggix) is the base=b logarithm

Result:
64.00000000001. ..

64

Alternative representation:

1 1
o lﬂgl.nn1??52?40139330000[@ (3+19+23 3 +85 -

(3+4(3+ 1}]
5 =

. 28
14 52
]_Dg[_ ? + 1_

9 log(1.0017752740189380000)

logixiis the natural logarithm

Series representation:

1 1
o 1021.001??52?40139330000[E 3+ 139+23 3+85)-

(3 +4(3+ 1}]
5 =

2.8
25
62.643702470238464 Lag[E ] L

23y
0.11111111111111111 lug[EJ LG.DDI??SE?*!IDIEQBEDDDDJ( Grik)
k=0

Now, we have that:
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% .16 1/4 /4 /3
Eﬁ(ﬂj}q —(l_q)3+(1_q)2+1—q2+1—q3

n=l)
1 & /n+2 1 & o 1
— i ny - Da" 2n 3n
6):( ! ) 320+ 0a"+ 5D g5 g
— l:ﬂ.+3)2 n 1 n 1 2n 1 3n
_;( 1z ¢ 37 vttt
= [(n+3)P "
=Z( +en) ) q", 6.7)
—\" 12
where €(n) takes only the values — 3, —5, 0, §.

We obtain, for q=0.5 and g(n) =- 1/12:
((((sum ((((n+3)"2)/12-1/12))*0.5"n, n=0..infinity))))

Infinite sum:

Ry

.1 2 1 n
3 [— (n+3° - —JD.E — 2.83333
12 12

n=0

2.83333

Convergence tests:

By the ratio test, the series converges.

Partial sum formula:

m

L1 1
i [E (n+3)° - EJD.S” ~0.333333 272 (m? - 10 m + 17 - 2™ _ 26)

n=0

We have also:
((((sum ((((n+3)"2)/12-1/12))*0.5"n, n=0..infinity))))"1/576

Input interpretation:

_||‘U1 l 32 l |:|5.|!
5;6|Z‘ E[n+1—E i

‘1] n=0

Result:
1.00181

1.00181 result practically equal to the value of the following Rogers-Ramanujan
continued fraction:
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e 3 e "
\/_\/_ =1+ - ~1.0018674362
5 _ e
¢ ¢ I+ 6—6/7
1+ - o
1+..

And the inverse of the expression:

1/ ((((sum ((((n+3)*2)/12-1/12))*0.5n, n=0..infinity))))*1/576

Input interpretation:
1

[ &
=71 1

5?6|| Z‘ [— (n+3)° - —] 0.5"
=12 12

Result:
0.998194

0.998194 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™V’
ﬁ =1- e‘z’“/g = (0.9991104684
5 = -p+1 1+—e_3”‘/§
I+3\ @ \/5_3—1 14—
e—47r\/§
1+
I+...

Further:
1/9 log base 1.00181((((sum ((((n+3)"2)/12-1/12))*0.5"n, n=0..infinity))))

Input interpretation:

1 i 1
= lcgl.DDISILL [— (n+3)° - —] 0.5“]
Q o 12 12

loggix) is the base=b logarithm

[=]
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Result:
£3.9899
63.9899 =~ 64

And:
3 log base 1.00181((((sum ((((n+3)"2)/12-1/12))*0.5"n, n=0..infinity))))

Input interpretation:

—-1 1
3 lﬂgl'DDIEILZA [E (n+ 3}2 = EJ 0.5”]

=i

logyix is the base-b logarithm

Result:
1727.73

1727.73

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

Now, we have that:

o0 42

q’ : .
4= . . — = lim 5,(¢) = lim o,(g)
?;tl —0 =g (I—gq) nmse T hs ™

_—I—l(l ‘EHJI}{] 1:1+-'l)._

1=l []

product 1/((((1-q*(5n+1)))(1-g”(5n+4)))), n=0 to infinity

Input interpretation:

_I!—Il [l q511+1'| [l q512+4'|

Partial product formula:

101



m l l

| | -

i [l _q1+511] [l _q4+5u] [q; q5]m+1 [q4; q5]m+1

[d; ¢in gives the g-Pochhammer symbol

For q <1, q=0.38, we obtain:
product 1/((((1-0.38"(5n+1)))(1-0.38"(5n+4)))), n=0 to infinity

Input interpretation:
- 1

_I!:Il £l ':'.385’“1] (1- ':'.385’“4]

Approximated product:

o l
| l = 1.65254
e I'l _ 0.381+5.l!] [l _ D.384+5J!]

1.65254

For q =0.0018, we obtain:
product 1/((((1-0.0018”(5n+1)))(1-0.0018"(5n+4)))), n=0 to infinity
Input interpretation:

fol l
u (1-0.0018°™*1)(1-0.0018°"4)

Approximated product:

L) l
~ 1.0018
u (1-0.0018"%7)(1 - 0.0018*3")

1.0018 result practically equal to the value of the following Rogers-Ramanujan
continued fraction:

2z
T 5 -2z
\/G_J_ — 4+ ——— ~1.0018674362
5 — €
¢ ¢ 1+ e—67r
1+ - =
1+..

For q = 1/496, we obtain:

product 1/((((1-(1/496)*(5n+1)))(1-(1/496)(5n+4)))), n=0 to infinity
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Input interpretation:

" 1
J!:Il [1 - [#—iﬁ}s‘“l}[l B [#_iﬁ}SnM}

Infinite product:
- 1

J!:ll (1 —496_5”'4] (1- 495-51:-1] =
1

1 1 - [L 1 }
[6!:! 523872 256" 300198406389?6}.u 406" 30019 840 638 976 Lo

(a; g gives the g-Pochhammer symbol

Decimal approximation:
1.002020202036757872259641979422821242328127995918809106475...

1.00202020..... result very near to the value of the following Rogers-Ramanujan
continued fraction:

2z
5 -2z
\/e_\/_ — 44— ~1.0018674362
5 — c
¢ ¢ 1+ e—67r
" 1+ﬁ
1+...

For q = 1/512, we obtain:
1/ product 1/((((1-(1/512)"(5n+1)))(1-(1/512)(5n+4)))), n=0 to infinity

Input interpretation:
1

il 1
[Th-o (14 ]_'IE n+l I|': 1 1 _|5n+d)

12! 512/ )

Result:

1 1 1 1
[58 719476736° 35184372088 832 J\u [E’ 35184 372088832 L )
0.998046874985476

(d; gin gives the g-Pochhammer symbol

0.99804687498.... result very near to the value of the following Rogers-Ramanujan
continued fraction:
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-
J5 -zy5

J5 =1- g ~0.9991104684
-p+1 I
{5 -1 1+
e—47r\/§
1+
1+...
We have also:
e i o
q
= = lim In = ]lm Tl
;(]_Q){]—qz)([_qj} H—> 00 l:‘,’) Q)

= H q5u+'3)(1 “m—:-—ﬂj'

:r—ﬂ
For q = 1/24, we obtain:

product 1/((((1-(1/24)*(5n+2)))(1-(1/24)*(5n+3)))), n=0 to infinity
Input interpretation:

- 1

L

b [1_ [_.5J2+2}[l _[’i}512+3}

24)

Infinite product:

- 1 1
| I _ -3n-3 2 Sn-2y | 1 Vo1, 1 |
neo (1 -24 H1 -4t ) [13 8247 TORZ G214 LJ [5?5’ TORZ G24 LJ

(a; g gives the g-Pochhammer symbol

Decimal approximation:
1.001811599672687839308309275955341989141661853887001724129...

1.00181159967.... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

2z
5 -2z
\/C_T Sl ~1.0018674362
5 _ e
@ » 1+—e_6”
1+ —
I+..
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And:

1/ product 1/((((1-(1/24)~(5n+2)))(1-(1/24)*(5n+3)))), n=0 to infinity

Input interpretation:
1

[Th=a :

|:1_|:74'|5n+2||:1 i '|5r.|+3'|

Result:
L . 1 > a s 0.998191676285961
[13824’ ?952524L [5?5’ ?952524}\\; T

0.998191676.... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e Vs e ™V
\/g =1- R = (0.9991104684
-p+1 1+—e’3”ﬁ
1+3 (054\/5—3 -1 l+—
e—47r\/§
1+
1+...

Now, we have that:

-‘:2

+Zu—q)(1— ) (- g7)

= llm sulg) = llm on(q)

Z g (: —g™) (by (7.8))
j=—00 L
L nr?:](l “qjm)[l "“qsm_zJ(l -——qsm—3}
I—[i.ﬂ - gq™)

(by Theorem 11 with g replaced by g° and z by —g~?)

- 1
- H (1- qﬁm—4}(] _ I:‘]rSJ-:-:—I),'

m=]

proving the first Rogers-Ramanujan identity.
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For q = 1/512, we obtain:

product 1/((((1-(1/512) (5n-4)))(1-(1/512)*(5n-1)))), n=1 to infinity

Input interpretation:
- 1

e

Infinite product:
- 1

J!=l [l _5121—51!] [1 _ 5124—51!] =
35115652611585
(512 ———L—) (68719476 736; — )
35 184372088832 35 184372088832 Jo

[d; ¢in gives the g-Pochhammer symbol

Decimal approximation:
1.001956947177007062658986087903902264665529951238845130084...

1.001956947177007..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

2z
5 -2z
‘i/_ — 44— ~1.0018674362
5 — €
¢ ¢ 1+ e—67r
1+ » =
1+..
And:

1/ product 1/((((1-(1/512)(5n-4)))(1-(1/512)*(5n-1)))), n=1 to infinity
Input interpretation:
1

e 1
I_-|J:I=1 l: 1 1_-|5 ra—4-||| 1 2_\Fn-1)

12! 537! )

Result:

512; ————| (68719476736; ————|
35184372088 832 35184372088 832 'w

35115652611585

= 0.998047

{a; gin gives the g-Pochhammer symbol
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0.998047 result very near to the value of the following Rogers-Ramanujan continued
fraction:

e_% e ™
=1- =~ (0.9991104684
\/g e—z::ﬁ
-p+1 1+—_3”£
1+3 405‘{/5_3 -1 1+
e—47r\/§
1+
1+...
We have that also:
q_.l' e
1+ :
z(l—q}(i - (1—gf)
= ]u‘n tag) = llrn T,,(q)
Z (—1) g/~ mﬂ_(:—'”_} (by (7.8))
j=— m=1
_ H::L.(l — g1 — g™ (1 — g™
[Tn=i (X — ™)

(by Theorem 11 with g replaced by ¢” and z by —¢ ')

]_2[ ]_qﬁm 3](] — jm 2]

proving the second Rogers-Ramanujan identity.

For q = 1/24, we obtain:
product 1/((((1-(1/24)*(5n-3)))(1-(1/24)"(5n-2)))), n=1 to infinity
Input interpretation:
- 1
[ — s aom
et (L= (55 ) -Ga)™)

an-3

Infinite product:
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1 7948225

J!=l [l - 242_5“] [l N 243_5”] i [5"?.&':I ?96.; G244 }-.u [13 824; '?96.;524 }-.'-J

(a; g gives the g-Pochhammer symbol

Approximated product:
~ 1.00181

J!=l I'l _ 242—5.!!] [l _ 243—51!]

Decimal approximation:

More digits

1.001811599672687830308300275955341080141661853887001724129...
1.001811599672687839.... result practically equal to the value of the following
Rogers-Ramanujan continued fraction:

2z
5 27
\/e_\/_ — 44— ~1.0018674362
5 — c
¢ (0 I+ e—67r
1+ » o
1+...
And:

1/ product 1/((((1-(1/24)*(5n-3)))(1-(1/24)*(5n-2)))), n=1 to infinity

Input interpretation:
1

1
[ 1 35n-3) [ 1 \5n-2)
i o il | IS - By

”:;J:l |

Result:

[5?6; ?962:‘[ 624 }w [13 824’ ?9621 624 }m

7948 225

= (0.998192

[d; @in Qgives the g-Pochhammer symbol

0.998192 result very near to the value of the following Rogers-Ramanujan continued
fraction:
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T
J5 —z5

c c
\/g =1- e‘z”‘/g ~(0.9991104684
5 543 ek t e_S”ﬁ
1+ o5 -1 1+—
e—47z\/§
1+
1+...

From:

Partitions: At the Interface of ¢g-Series and Modular Forms

GEORGE E. ANDREWS
The Pennsylvania State University, University Park, Pennsylvania 16802
In memory of Robert A. Rankin - Received February 10, 2003, Accepted February

20, 2003

We have that:
Rademacher’s {.'EHUE’['IEA'J"E ljz. p. 5“3].
lim Cy(N)
i ==

exists and is given by

377 2mihf 5

T T wnge i i | e
CJ.L_HDC" = 27 FJ —;{5;2 .ﬁf—i lL_;._,rj (__f_}ﬂ: (o 4 I})
W Lo i, :
where o = 1,24, and
Laa(—v?) | d [sin 3_\') b _,} sin2y )
1 —V ) = — —_— — | LCO8 1Y — :
T 2/ydy\ y E,HT"‘-L ’
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Rademacher goes on to provide a small table of values (reprinted here with one correction):

N Cort Conn Cin

1 ~1 0 0

2 —1=-025 1=05 $=025

3 i 0236 1=025 +=0125

4 —I=-023611... S = 0.204861 ... 1=0125

5 — 281 — _0.24101... & =0.1875 1 =0.1015625

and he lists explicitly three of the conjectured limits:

6
Cori1(ox) = _E(]
24
Coi2(00) = 35,49
6
Ciz21(00) = —V/_

We have that:

)
f) —0.273339...,
Sm
109+/3
(6+ f):o.mm....
35w
5S¢ 125
cos = — = sin —f) = 0.046941.
Z JIT Z

((-6/25(1+(2sqrt(3))/(5Pi))))+24/(25*49)(6+(109sqrt(3))/(35Pi)))-
((sqrt(6)/25((((cos(5Pi/12)-12/(5Pi)sin(SPi/12))))))

Input:

6( 2v3) 24 100v3 ) 6 o gy
-— [1 + + [ - NII (CDS[S i] — 5111[5 i]}

25 S 25 49 35 25 12/ S5nx 12
Exact result:

10943 ) _
5[ 23 24[6+ 35 ] 1 V3 -1 3V2(1+V3)
T 1225 25 2vT 5x

Decimal approximation:

-0.09479602732514528632300216597029201526869493022063806176...

-0.094796027...

Property:

3[ 2vE) 24(6+ 237 1 p(-1eVT _3VZ (1Y)
T 1225 25 o Bu

is a transcendental number
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Alternate forms:
12348 + 1116V 3 - 156457+ 1715V 3 =

B5750x

447 3 18 5583
T2450 ° 50 1257  42875#

4943 -447 18(343+31V3)
2450  42875q

Alternative representations:
[5 4 log e ] 24

1 2+3 % 1 5
2peZ ][_5}+L-_¢E[M[ ..

25 49 25 12

12 sin[ﬁ'
i, 5 Y P
Sr

= 24(6+ 1223 12 cos(Z + 32|
6 9T 1 5 cos( = +
-— |1+ [ ek ]—— cash(— ”T]+ [2 12} \',E
25 S 1225 25 12 Sm
o 109+'3 s
1 9 V3 [6 4 ] 24 5o, 12 sm[l—;
LN LR MPOR hle o0 e Y WY L B 1)
25 Sa 25 49 25 12 S
. 10043 T 5m)
6 (,,2V3 24(6+ 52 ]_i msh[_SmJ_lz':“[g‘Ef iy
23 S 1225 25 12 S

[5+M]24

1 243 & 1 5
2peZ ][_5“#__@[@:]_

25 49 25 12

12 sin[ﬁ'
s Y
Er

. oafe LR T 5m)
_E l+2"¢"3 [ i3 35w ]_i CDSh[SI}TJ—lECDS[z 12} \/E
25 o 1225 25 12 o
coshix) is the hyperbolic cosine function

i 15 the imaginary unit

Series representations:
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[5 1094 3

v f5
g 2@{5 o ]24 lﬁ (S}TJ 1251:1{1—”}
¥ i T it cos| — |-—— | =
S T 25 x40 25 12 B
o —l}k[B—x}kx""‘[——l}
arg(3 - x) ( a2k
- 5250 7 + 1500 ex ( {—J] 7 )
42875 r e PP ™ 2 Vx 3 =
k=0
arg(b - x
8232 Exp(z x {EE—}J] =
T
k1 +He k -k 5 1
33 CUM 60 xS (55) 3,
5
k]_:ﬂkz:ﬂ kz!
arg(b - x)
17157 Exp(z';r {gg—“ Jx
i
i kl'hkz izkl k]_ o kz —kz __1
i i [ 1} [12} ;‘TZ [El Xy x { Z}kz
forixeRandx <0
10943 s
23 [5+ 357 ] 4 S 1251I1{E
1+ [_5}+———\;E cns(—J_— e
S 25 - 49 25 12 o
3 k& 1
are(3 —x) w (=1 @3 -x)x -2
5250 7 + 1500 exp(fﬂgg—”ﬁz -2k .

42875

k!

g k=0

6=
1'?15;rexp(ur {y“ﬁ
i

k1

O i i "

- 12
E Z (2kq)ky! -

=|:lk2=|:|

B —
4116 exp(ur {%J]ﬁ

s
-1-2k
- [_l}kl +k2 {12} 1 }T1+2k1 [ﬁ _x}kz x_k2 [_

1
- 5 E}k2

k1=|:|k2=|:|

Randx =<0
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10943 (5
1 (. 2v3 (6+152)24 4 5xy 12sin(37
— 1+ (-6)+ -—b cus[—}—— -
25 by 25 49 25 12 S
1
- 750m -
6125w
00 1 argi3 —xj
5125né-m[—1} X [Bn:m[a x) Exp(ur{—ﬂ_“+343fr
5 i6- 1
[5—x}k Jg[lg]exp[m{%x}m[——] \l'x +490;rexp[
a

o, 102 6 ke ke g (32) (1)

”Tlarg[zﬁn—x}”\l{; i Z 1214 2 ~

kot
kq=1ky=0 g
arg(b —x)
1176 EXP[”{E—J]HI‘
mw
k1 +k k 5 1
w o (1)1 2(6-x2x Ehilr1+2J5:1[ n}[_E}k
2
i forixe Randx <0
ky=0kq=0 2
gzl is the complex argument
|x| iz the floor function
n' s the factorial function
11y, 1% the Pochhammer symbol (rising factorial)
Jqiz)is the Bes=el function of the first kind

K is the set of real numbers

Integral representations:

o+ 222)as

25 49
B: ot St 123
-—+ 1—[12::05( 1?; ] ;rsm(—l—;r[ 5+t}]}\'{_d’t—

-6
][ ik Snm

1 5o 12 sin{%}
Ve[l

49 o 300 343
1004 3 LT
1 23 [6 AT ] 24 S5ry 12 Sm{E}
(02000 g, s L e )|
25 Snr 25 49 25 12 S

BT L PR, B VT 46

49 Jp 300 343w 25
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1004 3

g b+ 24 12 sin(27
1 243 [ 357 ] 1 3 [1 j
Tk [1+ = ][—6}+ 25,40 25 ﬁ[ccs(ﬁ]— =

%]

25 T 25 49 Snx
(25 7211 -
6 rwﬂ rgirh Ll [_1+2mf€ Vi 5 12v3
-— + - 5 - fo1 ]
49 Jiwsy 10075372 343

Multiple-argument formulas:

10943 SR
1[ 2\."?] [6+ 351 ]24 1 [ 125111[51—}
—alyy B P [ ] =

[2%]

25 49 " 25 Srm
24 CUS[Z—:} 5111[2—: }\'{E

125«

6 12v3 6 2 5
3 _BYS Y8 2 (X

6 12v3 \."E 24::05[—}5111[5—4}1,"5 2

49 343x 25 125 x il B
109y3 o
1({ 2v3 6+ )24 5oy 125in(32)
Pl [_5}+———\j€ ccs[—]_ -
a3 m 25 49 25 12 50
3 S 4 Sa
— cos| — 5——(:05( ] _
25 [35] 25 36 “I{_
6(875 7 + 250 w.f?_2.3535111[54}\/3+2?4451113[5_,T}ﬁ}
36 26
42875
And:

((((((-6/25(1+(2sqrt(3))/(5P))))+24/(25%49)(6+(109sqrt(3))/(35Pi)))-
((sqrt(6)/25((((cos(5Pi/12)-12/(5Pi)sin(SPi/12)))))))" 1 /64

Input:

[ 6 243 24 10943 )] v6 12 \
&\ [—— [1 + ]+ [5 + > ]]— [CDS[E i] -— 5111[5 i]}
"'i 25 S5 25 « 49 35 25 12/ 5= 12

Exact result:

1094 3

= 246+ = Ny

3] 243 T 1 v3 -1 3v2(1 3

64 _ [1+ ]+ [ ks ] ,I'ﬁ[ . 1+ ]]
S RV S

\ 25 1225 25
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Decimal approximation:
0.9626954159707981084457306148670751161630235399801940480. .. +
0.04729419307415218534995032979641518576616912859022226531... i

Property:

10243 _ -
o 6 (. 2V3 2EET) [5[21YE 32 (1+¥3)
\ 257 5x 1225 25 NI 5

I1s a transcendental number

Polar coordinates:
r = 0.963856 (radius), 6= 2.8125° (a:

0.963856 result very near to the value of the following Rogers-Ramanujan continued
fraction:

5 -
© —1- ~0.9568666373
V(¢_l)\/§_¢+l 1+e—73ﬂ,
1+-—2 7
e—ﬂ'
1+
I+..

Alternate forms:

| i S
.5::||' _ -12348-1116+ 3 415645 71715+ 3 o
am

353/64

II r——
6::"' % (49 V3 —447) 4+ 81744558 V3
m

35 3/ 64

| —_ = — — — —
6ql B2 (6863 (1443 |-500 '3 |-35(447v2 42V 6 |n

T

23_:' 128 353_:'64

All 64th roots of -6/25 (1 + (2 sqrt(3))/(5 m)) + (24 (6 + (109 sqrt(3))/(35
7)))/1225 - 1/25 sqrt(6) ((sqrt(3) - 1)/(2 sqrt(2)) - (3 sqrt(2) (1 + sqrt(3)))/(5 m)):
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6[ 2@]_24[5+10;1:3] 1\/_[‘«'{_—1 BF[1+FI] (i ) B
2v2 S

68— |1
q 25 Snr 1225
=0.96270+0.047209§ (principal root)

10943
2 6 [1 243 24[5+ 351 ] 1 \{_ V3 -1 3"'{_[1‘“‘"'_ (34164
o + = [ '
\ 25 S5r 1225 23 S5r
~0.95342+0.14143
10943
2 6 [1 243 24[5+ 351 ] 1 \{_ V3 -1 3"'{_[1‘“‘"'_ (54 1)/ 64
o + = [ '
\ 25 S5r 1225 23 S5r

=0.93497+0.23420¢

24 (6 108y 3
-5|£ 1+2v"§ d [+ 35n] 1\{_ ¥3 -1 3"'{_[1‘“‘"'_ Timi6a
qES Sm 1225
=0.90751+0.32471

2vV2 ST

24 (6 108y 3
-5|£ 1+2v"§ d [+ 35n] 1\{_ ¥3 -1 3"'{_[1‘“‘"'_ 2imi6a
qES Sm 1225 247 S
=0.87132+0.41210

Alternative representations:

25 49

1[ 243
1+

(26,258
f‘q 25 5x ][ &

245+1|:|9~E 12 cos( T + 37
64—E[1+2ﬁ]+ [ Sk ]—i cush[—SmJ+ {2 12}]@
’1.' 25 Sr 1225 25 12 Sm
‘ i @ 6+ 1 5ry 12sin(37)
£ —[1+ ][—f:}+ - ——\({E[cns(—]— ]
q 25 S5x 25 49 25 12 S5x
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10943 ¢ g
[ ] B 1 oo
oe |- T - el v cos[ — | - ——— 127 =
ﬁq % 5x ) T 2549 25 12 S

24 5+_1I:I§'u'? 12 cos LA
oo B 1+2ﬁ . [ 35 ]_i cnsh[SmJ— [2 = ﬁ
1225 25 12 B

coshix) is the hyperbolic cosine function

i is the imaginary unit

Series representations:

[5+M]24

s (BT
1 T 35 1 1 e 125111[—
= L= (-6)+ —————— |- — /6 CDS(_J_ 12| _
f 25[ Bz | 25x49 25‘({_[ 12 5o
1
W5 e
k ko k(1)
1 arg(3 - x w (=13 -x)x™ (-2
. —lDSD}T—SDDEXp(”r{g—}”\/;Z ok
i 2 e k1
arg(b - x @ e g
343}TEXP(1}T {EE—}JJ\G Z‘ 2 - (— 12 [5_1.}!-:2 k2
g ky=0kg=n "2
24-1 1ok () cph 52k 122k 2k
§ S N (2k;)!
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1094 3

ﬁ][—5}+[—5+ Sk ] : —%\J{E[cas[i—g_

25 49

12 sin{H
12
Sr

w (=1F (3 -x)f x™ {— l}k

arg(3 - x) 2
1050 7 - 300 ex ( {—J] x -
i axglfic] =0 PSSl 3 %
k=0
arg(b —x = 2. 1
343nexp[m{gz—}“\/; Z Z o [—l]\chE {I'f:—Jr:]\k2 X2
a k]_:ﬂkz:l:l <
14k (5 42k 3k
{_l}kl 525:1 12—25:1 }'I'Zkl . [—1} 1 {E} ;"I'2 1
(2 k) (1+2k)!
1 )
(——J (/64| fortxe Randx <0
2 )k,
10243 . (5
V3 g [5+ 351 ] 4 1 V{E [SJ‘TJ 125111{1_;}
-6yt ——— |- — cos| — |-———| =
! 25 49 25 12 Snm
1 1 112 g3z Y2 m)
=2 —IDSDN—BDG(—]
iy
ki 1 ik ok
Sl/241/2 latgi3-zq )2 )] L ) {_2}k[3 Zo)" g
= i
k=0 k!
1 302 gz V2] 0,1, ' 0 1
343}T(_] 201,2+1,2[Eug16 2 W2 )] Z Z B
Ey) kz!
k1=ﬂk2=ﬂ
: 1}k2 24[—1}k1 J1+2k1{%} [_1}5:1 525:1 12—25:]_ ﬂ_Zk]_
- - -
S (2 k)
1 k ‘kE s
[——J 6-z20)2 g (1; 64y
2 My
algiz) is the complex argument
|x]is the floor function
n'is the factorial function
s the Pochhammer symbol {nsing factorial)
Jqiz) is the Bessel function of the first kind

R is the set of real numbers
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Integral representations:

o 102+ 3 .05
‘ 1 [1 VT, o 6+ 1520 )24) s [E;r] 12sin(>
— b+ ——— |- = cos| — |-——— | =
ﬁﬁ a5 | Ey T 25 49 25 12 o
24{5+109w?]
3 243 357
-— 1+ - -
25 By 1225

1 : Smt 5 St
— (1+Jl(—cns[i]— e nsin[i]]dt]ﬁf 6 |7 (1/64)
) o 12

1W0o+ 3 . 15
e BNEY (6+525)24) 1 s [E;r] 12sin(>?
— b+ ——— |- = cos| — |-——— | =
841957 5 T 25 49 25 12 o

{2572V —
|'|5 TP (25 7= )f(5T6 )45 -1+25V 7w

25 =i ey dims =

ds | ™il/64) for

Multiple-argument formulas:

10943 . T
i[1+2ﬁ][_5}+[6+—35” ]24 _LV{E[CDS[S_}T]_IESIH[%}] _

’5;‘;‘ 25 5% 25 . 49 25 12 5%

= 8232 cos| 28 |sinf 22|46
’54\[-5250 _1500Y3 L 171546 —3430 casz[ﬁ}ﬁ it il il
1

m

353/64
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e i '\J'I'E [CGS[S—}T] = 2 Sill[%}] =

Snm

i

' _ 687574250V 3 -1372 cosd 27 |sin{ 22|V B |
64\/5145::05[53—;}\'?—58'5':'1::053[%]‘1_— |875 n4250 cos| 5, Jsinl 57|V 6

an

353}'64
- 10943 S
1B 2v3 [5+ s ]24 1 [ 5wy 12sin(Z)
ed | = |1+ -6+ ———————— |- — /6 ccs[—}— ==
\1- 25 S 25 49 25 12 Srm
G4 36

\/ ~5250 7-1500 ¥'3 +1715 7 V6 ~3430 7 cos?| i—:] V6 +12 348 sin %] VE-16464sin?| 21| 6

m

353_“54

From which:

log base 0.963856 ~(((((((-
6/25(1+(2sqrt(3))/(SPi))))+24/(25*49)(6+(109sqrt(3))/(35Pi)))-
((sqrt(6)/25((((cos(5Pi/12)-12/(5Pi)sin(5Pi/12)))))))

Input interpretation:

logn oazsss
6 2v3 24 1093 V6 T 12 T
—[l-—11+ + 6+ ——[CDS[E —]——5111[5 —]J
25 Sm 2549 35x 25 12} 5n 12

logyix) is the base- b lagarithm

Result:
£3.9902_ .

63.9992... = 64

Alternative representations:
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logn osasss

r 1094 3
[5

1 243
[1+ ][—5}+
S

25 49

10904 3 ]
s
1

5 1225 25

T T35a. ]24 1 Sm
| Vo fe{35)-

= sin| 22
log| £ [1+"ZH ]—24[6 E ol [cns[%}——]“-lz 51 7]]@]

logi0.963856)

logp os3sse

[5+M]24

S 25 - 49 25

logg ogagss| — Sx 1225

10843
) [ 23 24[5+ 357 ]
a5 7 )

lEms[’1+H
Sinm
53 h(— J 2 12 6
Cos = + == \(_
logn osasse
o [5 109\.-’3]24
1 [1 243 o T T3sa 1 \/E [Sn]
=11+ i —_— |- — cos| — | -
25 5 ' 25 49 25 12
10943
| 6 [ 2v3 24[6+ 357 ]
o — = +
BismnElos |7 5y 1225

12 cns[’l - 28

1 Sim 2 12
25 [th(_ 13 J_ S5 ]“E

Series representations:
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1 243 = 1
== [1+ ][—5}+—35 —_\/E[CDS[

Sm

12 sin[% ]

Snm

12 sin[% ]

Sm

osh{x}

12 sin[% ]

logix is the natural logarithm

s the hyperbolic cosine function



logn oazsss

10943 ]
I ST (6+ 152 )24) Sny 125in(32
=11+ (b4 ——— —E\/E CDS[E]_—

25 S 25 49 -

. /5 —
11;"[ 43,1293 1 g5z ]@_ﬂ:ﬂlﬂr

*aq3r T35 1257
L]
_Ek=1 -
logi0.963856)
logn osasss
10943 s
1 2v3 [5+—35n ]2.4 ’ Spy 12sin(22)
s (M 6+ =6 ms(_]__
25 Snm 25 . 49 25 ™ =
¢
k(1
argi3-x) - ~1F (3-af x |:_2_:|
| 6 1 EEXP{”[ I J}ﬁzkﬂ:u T k
0 25 —
Eo.o63856 o5 + =
Kok 1
1ngﬂp4‘.n|méﬁ1“ﬂ? Eiaﬁ-:—lr"‘-:z-.ukll l:-_E]k
24 ﬁ+ JT d i
35
1 [ arg(6 - x)
& o)
1225 25 =
(11 52k 192k 2k
\({_Z Z‘k—[l}kz[ﬁ _xf2 yk2 ) - .
k]_:ﬂkz—l:l { 1}_
(- 111 [1}2“1 2k 0
12
o forixe Randx <0
|::|.'|'21!'i:]_}1 ( 2]&2
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logn osasss

10243 "
1 2v3 [5+ 350 ]24 1 — gan 12 Sm[i
| A 1+ [_5}"'— - — 5 CUS(—]—— .
25 S 25 49 25 12 S
f
2 (=1 (3-xfk % (<L)
| 6 |, 2emplon |28 v g, ——— 2
D aC —
B0.063856 25 + =
1k @k (-1
IDP:xp{InlméHJ'H? Ef:ﬂ': VS .1 l: 2];.;
246 + LR Kl
35nm
1 [ arg(b - x)
+ — exp ur{—“
1225 25 9
v 24 (-1 Jyz, (22)
f 1 k " 142k1 | 5
x — (=1 b x| -
Z Z k! } . [ S &
k]_:ﬂkz:ﬂ

(-1 5281 1272k 42 [ 1]
(2 k) ko

argiz) is the complex argument

|x]is the floor function

n'isthe factorial function

11 i85 the Pochhammer symbol (rising factorial)
iis the imaginary unit

R i1s the set of real numbers

Iiz) 15 the Bessel function of the first kind

Integral representations:
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logn osasss

_ 1093 ' (53

. - [5+ oy ]24 i 5y 12sin(2

| [T TRl i -4
25 S 25 49 25 12 S

1 J'l 1 [ 5 [EIrt
0 — |-12 cos
g0.063856 L 300 12

6 [ 2v'3
— |7+
343 T

1 —
]+}T5111[—E fr[—5+HD‘\u'|5 dt +

logn osasss

- 10243 LIS

L ( 243 (6+152)24) 5y 12sin(Z

{12 [+ 2B epre o T | L feanfBE) - 2
25 S5x 25 - 49 25 12 S5x

logg os3sss

6 . 1 St St 12v3 6
8 o[-k (2ot Josmin{ 2t VE e +_*f]
o 12 12

49 300 343 rm 25

logn osasse

1 2v3 [E‘*%] il I S 12_5111[%
o | Pal | 64— | — 6 CUS[_]_
75 Sx 25 49 25 12 Sx
_ (2572 )/(576 s)+s Fre =
| JI_:\Z:_]; 343¢ ' % (-142s5)¥ B ¥ ds + 600 [?.?T +243 }
5 fol
B0 963856 3430057
Multiple-argument formulas:
logp ceasse
o 109V 3 T EE
1(, 2v3 6+ %)) 1 5m_12sin(3;)
3 | ek | 6+ ——21 |- = 4f6 CDS[_]' B
25 5 25 49 25 12 S

1 6 1243 E 2 (5n \l{E 24:05[E}sin[g}\'{g
80063836 40 * 343, 25 25 ( J ) 125



1020.963356[

- =] LT
1( 2v3 (6+45%7)24) 1 JE [cosf 37 12sin(>
-l= 1+ (-B)+ ————— |- — b cas[—}—— =
25 S 25 49 25 12 S
" S . S iz
lo L ﬁuv{g-24':'35[5}5111[5lej -Esinz(EJﬂa’?
B0063856| 49 ¥ 343, © 25 125 25 24
1030.963856[
- 10243 NN
1( 2v3 (6+15%7)24) 1 I8 [eof 37 12sin(>>
-|=|1+ (-6)+ ———— |- — b cus[—}—— =
25 = 25 49 25 12 S

3 5 4 5
logg ogasss|— —— CDS[—HJ\/E s o casg[—r]\/_ +

25 36 25 36

6 [ETS;T +250 V'3 - 2058 sin( 3 }v’E +27445in’(22) *J'E]

42875«
Now, from:
pin,5)= {{n + 8](:@3 4n4+22n*+44n 4248 + lSUL;J)/ESSO}, (3.9)
Forn=3

((((3+8)(3"3+3+22%3/2+44%3+248+180(3/2)))/2880)))

Input:
3% +3+22.3% +44..3 +248 + 180 g

288D

(3+8)

Exact result:
4829

1440

Decimal approximation:
3.353472222222222222222222222222222222222222222222222222222 .
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3.35347222222....
And:
L/(((((B+8)((((373+3+22*3"2+44*3+248+180(3/2)))/2880))))))) 1/64

Input:
1

|'

6{:|'| HLHS 3% 4342232 444312484180 %
2880

Result:

|
\ 4829

Decimal approximation:
0.981271408952399325407221341642924690479895899900713243783...

0.98127140895... result very near to the dilaton value 0.989117352243 = ¢

Alternate forms:
25/64 %3 °V5 482963/
4829
f 4829 x5 _ 1440 near x = 0.981271

From which:

log base 0.9812714089523993254
(LB ((((3M343+22%3M24+44*3+248+180(3/2)))/2880))))))))))

Input interpretation:

1

3% 4342232 444 342484180 E":

3+8 s £

logn os12714080523003254

logyix) is the base- b lagarithm

Result:
64.000000000000000. ..

64
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Alternative representation:

1

2+8)(23 43422 37444 3424805 5

logn o8 127140805230032540000 13.:, 3 |

2880
10g[0658 ]
28B0
log(0.98127140805239932540000)
logixiis the natural logarithm
Series representations:
1 1
8] —
E0.08127140805235032540000 @+0)(39 43422 <37 124 <3 243+18':' 3]
2880
3389
. 432:-]&
k=1 k
log(0.98127140895239932540000)
1

l0gq 08127140 805230032540000

2+8)(23 43422 3744 3+24S+18E,L 3

2880
1440
~52.8942995208980388867 lag[m]— 1.000000000000000000000
(144 JZ‘[ 0.01872859104760067460000) Gik
°8| 4829 Fs)
Bl i+ G
fo d ) Tt

Integral representations:

-.zl
lag[z}:j —dt
1t

1 iew DG+ 1)I(-5)

10g[1+2}:— — d3 for |
E}TI —i ca4y r[l—.ﬁ}zs

sl s -
U and |arg

I'x is the gamma function

argizi is the complex argument

|z| is the absolute value of 2
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i is the imaginary unit

Now, we have:

pin, 6)= Im +1 1;{44:;'.:34 +2497° + 207 1n? — 49311 4 40621)/518400

1 n—— | n |
n—+ 10)/192 + =+

2 I (|2
2 | Wl 3

n | 42| 2]} /54)L. (3.10)
L i AL )

)|
12l

Forn =1, we obtain:
((((12(6+249+2071-4931+40621)/518400+(1/2*11)/192+(2/3+2/3)/54))))

Input:
6+249 + 2071 -4931 + 40621 1 ¢1 12 2
2 [— llJ+—[—+—]

518400 " 19212

Exact result:
241921

259200
Decimal approximation:
0.933337191358024691358024691358024691358024691358024691358....

0.933337191358... result near to the value of the following Rogers-Ramanujan
continued fraction:

5 -7
¢ —1-  ~0.9568666373
V((”_l)\/g_(o-i'l 1+e—_3”
1+ ¢ "
e T
1+
1+..
We have that:

pn,7) = {[n + ]4)((”5 + 70n* 4 1785n% — 15365n% + 97021 + 27?032/3628800

+EJ<H+ 14)/384 + HJ/-&;)} G.11)

Forn =1, we obtain:

(((15(1+70+1785-15365+9702+277032)/3628800+(1/2%15)/384+(1/3)/54))))
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Input:
1+70+1785-15365+9702+277032 1 [1 ; J 1
+

3628 800 " 384

Exact result:
83833

72576

Decimal approximation:
1.155106371252204585537918871252204585537918871252204585537....

1.1551063712522...

1((((15(1+70+1785-
15365+9702+277032)/3628800+(1/2%15)/384-+(1/3)*1/54))))1/64

Input:
1

3 A28 R00 384 L2

.'
| 1+470+1785-15365 +97024+2 77032 1 1 i 1 1
6;:;15 il UL +—[— 15+ 2%

Result:
6 o

-54'| 7 2?_-'54 11‘,1 3
83833

Decimal approximation:

0.997749529301499252891705190249441947786541404447496015592. .

0.9977495293... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e
\/g =]- 6_2”\6 ~(0.9991104684
-p+1 1+ —6_3”‘5
1+ie* Y5 -1 +—=
e—47h/§
1+
1+...

Alternate forms:
27/64 1573 OY7 838336364
83833

log base 0.99774952930 ((1/(((15(1+70+1785-

15365+9702+277032)/3628800+(1/2%15)/384-+(1/3)*1/54)))))))
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Input interpretation:

1
logo so774052030 1470+1785-15365 497024277 032 1 [1 15 1
+— = }+— =
3 628 800 384 L2 3" 54
Result:
64.000000...
64
Alternative representation:
1 1
O80.007749520300000 | 51 70, 178515 365 497024277032 TR I
3 628800 384 -2 & 54.3
1
103[ 1 15 40933?5]
3 5472 384 3628800
log(0.997749529300000)
Series representations:
1 1
O80.997749529300000 15 (1470+1785-15365407024277032) , _15 1 =
3 628 8O0 384 2 54 3
(1 (-11257
oo "1"g3g33/
k=1 I
log(0.997749529300000)
1 1
O80.97749529300000 15(147041785-15365407024277032) _ _ 15 1 =
3 628800 184 -2 = 54.3
72576
—443.851485114103{ ]—
83833
72576 &, ;
1.000000000000 lﬂg{—} Z‘ (—0.0022504707000007 Gik)
83833 S

] | . I
1yl .3 Iy GG

:|..=|:.!-1-._ *
] k k ]

Integral representations:

131
1c:g[z}=j —dt
{5

130

logyix) is the base- b lagarithm

logixis the natural logarithm



1 piwsr (s + 1T(-5)
log(l +z) = — ———————ds fori-|]
EJ'TIL-IW-}]- r[l—.ﬁ}zs

rix) is the gamma function
argizi is the complex argument
|z| iz the absolute value of =

i is the imaginary unit

Now, we have

pin.8) = |m + 181(11’."5 + 108n° +4503r" — 799110 + 522148n% — 202687n

| o | f
ii

+9441216)/203212800 + FJ (n® + 36 + 231 J/ 9216

LDl e

Forn =1, we obtain:

(((((((19(1+108+4503+79911+522148-
202687+9441216)/203212800))+((1/2(14+36+231)))/9216+(2/3+2/3)*1/162+1/4*1/64

))))

Input:
1+108 +4503 +79911 +522148 - 202687 + 9441216

203212800
[2 EJ 1 1 1
+_ s — F | L
9216 373/°162 4 64

+

;[1+35+23h

Exact result:
5774395

6096 384

Decimal approximation:
0.947183609168976232468295960359452422944486436549928613420...

0.9471836091689..... result very near to the value of the following Rogers-
Ramanujan continued fraction:

131



=1- — =~ (0.9568666373
Jo=1J5 —p+1 14 -
1+ © Z
e—/r
1+
I+..

And, in conclusion, we have

pn,9) = Iln—l—?""l(in —I—Iﬁ%n —L—Iﬂﬂun —4—'%"‘?'*"\":‘?

L

+ 541914407 — 320636020 + 51720960 + 564401888),/ 14631321600

+ ’; (2n +L)]n—|—f"’8}/’t63{)4

Prim i :GI{_”_: lJl 2(n + 23 Ji_”J)/IE*}]:’j

|2 +|”,+2h/256\ (3.13)
14 | 8

Forn =1, we obtain:

(((((23(1+158+10034+327352+5419144-
32063602+5172096+564401888)/(14631321600)+((1/2(2+91+728)))/(36864)+((21*
2/3+2%24%1/3))/(2916)+((1/4+3/4))/(256)))))

Input:
1+158 + 10034 + 327352 + 5419 144 - 32063602 + 5172096 + 564401 888

14631321600
T@2+91+728) 21x242x24x7

1 3
36864 2916 E[ZWJ

+

Exact result:
12865751683

14631321600

Decimal approximation:
0.879320430022233945018336552728087119621511155002600204224 .
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0.87932943.....

We obtain, from the mean of n, and w, cosmological parameters (see previous Table
I1) 0.9722

0.9722/ (((((((((23(1+158+10034+327352+5419144-
32063602+5172096+564401888)/(14631321600)+((1/2(2+91+728)))/(36864)+((21*
2/34+2%24%1/3))/(2916)+H(1/4+3/4))/(256))))))))

Input:
1 2 1
; 14158+ 10034 + 327352+ 5419 144 - 32063602 + 5172096 + 564401888 (2 +91+728) 21x2+2x24x2 1
0.9722 (|23 + + + —[
/ 14631321600 36864 2916 256 (4
Result:

1.105615218605179417249910869432408273536861483975836812363...
1.1056152186....

result practically equal to the value of Cosmological Constant 1.1056

Furthermore, from:
Ascertaining The Cosmological Constant with Superclusters in f(R; T) Gravity
S. Bhattacharjee and P.K. Sahoo - arXiv:1908.06759v2 [gr-qc] 7 Sep 2019

le'_l . iy
Am (21073 g
A= 5o (2% 107%) (19)

Plugging density of a typical supercluster p ~ 10727 kg m ™3, generates A ~ 107*%m 2, which agrees well with
observations. However, density of superclusters varies and can he as high as 1072* kg m 3 [28]. In such cases, by
substituting a small, non-zero A, the cosmological constant can be ascertained quite accurately.

we obtain, for p = 0.24876 * 107
(2*0.24876*10"-27*2*10"-8) / (9*10°16)

Input interpretation:
2x0.24876 - 10727 x2 .. 107"

9 106

Result:
1.1056 =% 10772

1.1056 * 107

From the previous expression, we obtain also:
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((((((((23(1+158+10034+327352+5419144-
32063602+5172096+564401888)/(14631321600)+((1/2(2+91+728)))/(36864)+((21*
2/3+2%24%1/3))/(2916)+((1/4+3/4))/(256))))))))*1/192

Input:
1+158 +10034+ 327352 +5419 144 -32063602+5172096 + 564401888
14631 321600

L@2+91+728) 21x2+2x24x1 1 1 3
2 P 3+—[—+—J"[1;192}
36 864 2916 256 L4 4

-+

Result:
%3 19865751683

27/%6 33 Y35
Decimal approximation:
0.999330455113369349327923315799690238660397957597194551420...

0.99933045511... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e e ™
7 =1- R ~0.9991104684
- -p+1 1+—e’3”‘/§
1+34 (05\/5—3—1 1+
e—4ﬂ'\/§
1+
1+..

Alternate forms:

T : ; -
ﬁ”if 12865751683 289/96  331/32  4595/96

15:-%.' 12 865 751 683 120960 %78 — 1 x = 0.885229

And:

1/3 * log base 0.999330455113369349 ((((((23(1+158+10034+327352+5419144-
32063602+5172096+564401888)/(14631321600)+((1/2(2+91+728)))/(36864)+((21*
2/3+2%24*1/3)/(2916)+H(1/4+3/4))/(256))))))

Input interpretation:
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1
5 logy ooos304551133680340

1 2 1
1+158+ 10034 + 327352+ 5419 144 - 32063602 + 5172096 + 564401888 , (2+91+728) 21xo+2x24x 2 (1 3]
i o
4 4]

14631 321600 T 36864 2016 * 356 4

logyix) is the base- b lagarithm

Result:
64.0000000000000....

64

Alternative representation:
E logg coo3304551133603400000 ;
3 & ' 14631321600
23(1+158+10034 +327352+5410144 -32063602+5172006 +
2+91+728 % +‘% 1 (1 3
2 36864 2916 256 [ _]]z

564401 888) + ita
lng[ 4 30 B 12495142633}
4 256 2916 2 36864 14631321600

3 log(0.9993304551133693490000)

logixiis the natural logarithm

Series representations:
1
5 logn ooo3304551133603400000

23(1+158 +10034 +327352+5410 144 -
2+91+728

SE s s oE
2 36864
-:—l'lkl:— 1765569017
Ew : 14531 321600/
k=1 I

14631 321600
32063602 +5172096 +564401888) +

21x2 | 2:24

e 1

S el el A
2916 +255(4+4]

" 310g(0.9993304551133693490000)
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1 1
—lo 14631321600
3 En.w-paamssnaa&%mnnn[145313215,3.:,

23 (1 + 158 + 10034 + 327352 + 5419 144 — 32063602 + 5 172 096 +
21x2 224
24914728 5o+t 1 (1 3
564401888) + i i ———[ ]
2 - 36864 2916 256
12865 751 683
14631321600
Jzi[—Dﬂ006695448866305510000ﬁt}ml
k=0

b e
4" 4

-49?ﬁ3394?95515524119g[

[12355?51533
D s e o . o e 8 e e
®\ 14631321600

]— 0.3333333333333333333

We want to point out that all the results marked in red are close to the dilaton and
Rogers-Ramanujan continued fractions values

Conclusion

Once again, we want to emphasize that Ramanujan's mathematics is continuing and
will continue to surprise us with the results and connections we are getting, with the
equations belonging to various fields of Theoretical Physics and Cosmology (see the
various results obtained concerning the dilaton value and the associated spectral
index. therefore, to conclude, the mathematics of the Indian genius is powerful and
very current and we will continue to deepen it and investigate it. A mathematics, that
of Ramanujan who, as we are describing in our articles, is bringing and will continue
to lead to new and surprising results.
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