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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 f(T) teleparallel gravity and
cosmology, the Rogers-Ramanujan continued fractions and the Ramanujan’s mock
theta functions.
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Ramanujan mathematics applied to Cosmology

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

Now, we have that:

Friedmann equations:

9 :'.-"!*: L y ; _
H* = Tﬁﬁm = —FFET} == QfT-H_? ’ (267)
_!LI _ -1IG"“;,“ = p”-!} {268}

L+ Fr — 12H2Frr

(417)



where we have kept the solution pair that gives the cor-
rect {t = 0 at T" = () behavior. Notice that when

t > +/2/3¢ and t < —+/2/30, we have assumed that

the nsual Einstein gravity, i.e. the TEGR, is the prevail-
ing framework, thus negating the need to pursue an f (1)
action in that region. Furthermore, we assume the mat-
ter content of the universe to be dust, with an equation-
of-state parameter w,,, = (. Inserting this matter Amd
into the continuity equation, one can easily arrive at the
usual dust evolution, namely gy = pmgﬂ%f a®, with pyp
its value at the bouncing point.

Inserting the above expressions into (267) we obtain
a differential equation for the reduced form F(t), which
can be easily solved analvtically as

Fit) = 4t |:pm5 6tMia?

(2 + 30t2) M3 22| 2+ 3t2o

3
+v b0 pmp ArcTan (1';' ;r)} .(418)

In order to present the above process more clearly,
in Fig. 13 we numertically depict the reduced form of
F(T) that generates the dust-dominated bouncing so-
lution as desired. We particularly choose the parame-
ters as follows: ap = 1, ¢ = 7 x 1075M}, and pmp =
1.41 3¢ l[l‘E‘f'Jf,. We note that the value of o mainly re-
lies on the amplitude of the CMB spectrum, and that of
pmp depends on how fast the standard Einstein sravity
15 recovered in f(7T') gravity.

Mp = 2.435%10"® GeV/c.
sqrt(2/(3*7*107-6%(2.435¢+18)"2)

Input interpretation:

2
Ja-? 108 (2.435 - 1018

Result:

1.267378644452500290... x 10718
£>1.267378644452500290 * 107" =1.26737864...¥107° = t

6 = (7%107-6%(2.435e+18)"2)



Input interpretation:
71078 (2.435 108

Result:
41504575 000000000 000 000000000000

Scientific notation:
4.1504575 . 10°!

4.1504574*%10°' = o

(1.41%107-5%(2.435e+18)"4)

Input interpretation:
1.41  107° (2.435 < 10™%)*

Result:
405605408 318812500 000000 000000000000 000000 000000000000 000 000 -
000 000000

Scientific notation:
4.056054983188125 » 105

4.956954983...¥10% = p,

Now, we have:

F(t) =

41 y OmB ﬁf.-”lf:rlﬂffg
(2+30t?)Mp t 24 3t%0

—_—

+v6opmpe ArcTan ( 1||'I,I'I. ETJT J') j|
- (418)

Mp = 2.435x10" GeV/c?; 4.956954983...%10% = p,p ; 4.1504574%10” = o
1.26737864..¥10"° =t

((((4%1.26737864e-15))/(((((((2+3*4.1504574e+31*(1.26737864e-
15)°2))))*(2.435¢+18)*2)))))



Input interpretation:
4.1.26737864 107"

(2 +3+4.1504574 - 10°! (1.26737864 - 1071°)*)(2.435 - 108}

Result:
4.2326060053403082426177089105321574836222116078553300 . « 1074

4.2326960953493982426177089105321574836222116078553399 x 10"-54

[(4.956954983¢+68/1.26737864¢-15)+(((6*1.26737864¢-
15)%(2.435e+18)"2%(4.1504574e+31)°2))/((2+3*(1.26737864c-
15)°2%(4.1504574e+31)))

Input interpretation:
4956954983 - 10% (6 1.26737864 - 10717)(2.435 - 10'%)* (4.1504574 - 10°! )

+
1.26737864 - 1071° 2 +3(1.26737864 - 107'%)* «4.1504574 - 103!

Result:
7.7561852015223826832319131468425078473547775157980934 . = 10%3

7.7561852015223826832319131468425078473547775157980934 x 10”83

sqrt(6*(4.1504574e+31))* 4.956954983e+68 *
atan(((sqrt((((3*4.1504574e+31*1.26737864¢-15)/2))))))

Input interpretation:
vV 6 +4.1504574 - 10°! . 4.956954083 - 10

tan'l[‘f

1
5 (34.1504574 10°! . 1.26737864 - 1077)

1 } ; ]
tan {x)is the inverse tangent function

Result:
1.2287356... x 10%°

(resultin radians)

1.2287356...%10%

In conclusion, we obtain:



4.2326960953493982426177089105321574836222116078553399 x 10"-54
(7.7561852015223826832319131468425078473547775157980934 x
10783+1.2287356 x 10"85)

Input interpretation:

4,2326960953493982426177089105321574836222116078553399 - 107>*
(7.7561852015223826832319131468425078473547775157980934 1O

1.2287356 - 10%°)

Result:
5.5201601245097058064542235458071763571782376604304420... x 10*!

5.52916... * 10°! = F(t)

Now, we perform the In of this solution and obtain:
In(5.5291601245097 x 10"31)

Input interpretation:
log(5.5291601245097 - 10°")

logixis the natural logarithm

Result:
73.09017381059644 .

73.0901738...

The interesting fact is that this result is similar to the solution (value) of a Ramanujan
10" order mock theta function, where there is in the formula the golden ratio. Indeed:

exp(Pi*sqrt(n/5)) / (2*57(1/4)*sqrt(phi*n))  (OEIS — sequence A053282)

where Phi = (1+sqrt(5))/2 is the golden ratio

exp(Pi*sqrt(exp(zeta2*2)/5)) / (2*57(1/4)*sqrt((1+sqrt(5))/2* (exp(zeta2*2)))
where n = exp({(2)*2)) = 26.83932422...
exp(Pi*sqrt(26.83932422/5)) / (2*57(1/4)*sqrt((1+sqrt(5))/2*(26.83932422)))

Input interpretation:



|
EXP[}T \f' 26.83'«.7;32422 ]

:
2V5 J (3 (1+V5))26.83932422

Result:
73.5231546. ..

73.5231546...
Or:

Input:

|
exp[;r‘j —; EXpiL(2) 21]

4 | = g _
2v'5 \{ (5 (1+V5))exp((2) < 2)
£(5) is the Riemann zeta function

Exact result:

E / i |I —
[r’T > :r‘,-' v 5 —:rEI."En

e

VS “||||2[1+"."'§}

Decimal approximation:
73.52315460105073410675874464746263632739757703986126571608...

73.5231546...

Property:

216 1) =
[e"T = :r‘,-' v 5 —:rEI."E
e : .
15 a transcendental number

V5 ..‘;'I 2(1+V5)
Alternate form:

i W f[t-ﬂﬂ.-'ﬁ |/ VE s

2V 10

nd

Alternative representations:



EXp[}T |I —; exp[;-[z}z}] exp[;r \/ é exp(2 J(2, 1}}}

275 [ ewc@a(1+vs) 2¥5 \/g exp(22, 1)(1+V5)

EXIJ[}T |I —; Exp[+'[2}2}] =P }r‘q

4 1 e
2V5 \/E exp(2)2)(1+V5) 4w

2421
Lexp| 23]

L
1 Exp[z—ﬂjzl]{l +V5)

2

1 ki 1 A n-1 1
Exp[ﬂ,ll = EXP[+[2}2}] EXP[’T\/ 5 EXP{['-‘[E’ ) + 2o k2 }2}]

2V5 \/EI expC22(1+V5) 2V5E \/é exp{(c2, m + 37 1)2)(1+V5)

k=1 k2

forine £Zandn =10
(s, a) is the generalized Riemann zeta function

Fis the set of ill‘::'gl:" 5

Series representations:

Exp[}r |I —; exp(li2) 2}

25 \/ ; exp(L(2)2){1 + V5 )

arg{—x + é exp(2 ;'[2}}}

2

|

= exp|m exp[z m

& é}k x* (-5 x +exp2 c2n* [ }

i
\EZ[ k1 “ff
k=0

arg{—x+ % exp(2(2n(1 +'-."'§}}
2

Jx

@ (-1 x {—%}k [—x+§ f:xp[E_L'[E]\]\[l+\'“'§}}ﬁc
ke

235 Exp[ur

forixeRandx <0
k=0

10



Exp[}r |I —; Exp[;'[E}E}]

295 \/ ! exp(2)(1+V5)

lelalg Exp':2!'¢2:l:l—z|:|'|-'-:2'r:ll 1.:2I:1+Ialgll :xp-:zfqz:w-z.:.]uzn:]]
Z

EXp ;r(
Ep

o (5) () s -Smf s
3

k=0

1 12 Ialgl: ;—:xp:.? {-:2:!:!{ 1445 ]—zD ]lln"I-:E JT:II -1/2-1/2 lalgl} i— expl2 {l:EJJI: 144 5 ]—z,:, ]J-'II-:E JTJJ /
=) 2 /
w (=1) { }k [ eXpi2 { [2}}[1+V"_ z.;.} z,:,

2{s

k=0

k!

Integral representations:

1 " 1 “oa
exp[;r |I c exp[+[2}2}] exp[;r \/ = exp{ﬁ tcsch[t}d’t}

2¥5 |1 w21+ V5) zi@\/lexp[

fon 1 (2 [t
Exp[fr = EXP[+[2}2}] EXP[”T \/ 5 EXP{ r(z) h “14et "’”}

i - csch[t}d’t} (1+ ‘-."'_

215 |1 ewoc2(1+V5) 2\."'_\/—&1{1;:

FI:EJ

EXp[}T |I —; Exp[;'[z}z}] exp[fr \/ L exp{ J'D‘*"tz cschz[t}d’t}]

295 \/ lexpi2)2)(1+v5) 2 V5 \/ - exp L‘”tz cschz[t}.:{t}[l +V5)

Tixiis the gamma function

cschixy is the hyperbelic cosecant function

Thence, we have the following new mathematical connection:

11



( At pmp . 6EML0 \
(2 4 30t2) M2 17 T + 320
B

—|—\/@me ArcTan (\z %Tt) ]
=73.0901738... =

\ )
/ exp[;r\{ —; exp({(2) 2}] \

2v5 ,JI [51 (1+ 5 ))expi2)+2)

In

1R

=73.5231546...

We observe that in this connection there is the golden ratio, which therefore plays a
fundamental role in the bouncing solutions.

Now, we have that:

rTRF {I} I GS-OJ{- CL 95% CL

1 0.286 0.286 0.287 (0.274, 0.299) (0.264, 0.311)
h 0.719 0,722 0,722 (0.712, 0.734) (0.702, 0.745)

n 1.616 1.610 1.615 (1.581. 1.636) (1.547, 1.667)

TABLE IV: Constraints on the tanh-model parameters of
(508). The columns correspond to: 1.) Parameter name,
2.) Best-fit value, 3.) Mean value, 4.) Median value, 5.), 6.)
68% and 95% confidence levels respectively. From [476].

12



Zor  (z) & 68% CL 05% CL

0,, 0.284 0.286 0.287 (0.276, 0.297) (0.265, 0.308)
h 0.724 0.731 0.731 (0.723, 0.740) (0.713, 0.749)
n 1.152 0.757 0.736 (0.577,0.939) (0.514, 1.103)

p 0.814 -0.110 -0.100 (-0.263, 0.046) (-0.395, 0.131)

TABLE V: The same as Table I'V but for the exp model of
(509). From [476].

Hp =1
[T T T T T Aok ':|_
i
~—00¢ A i
| A

L //'
—[I_/;’/.-:__,' -
14 1.5 1.6 I!_? 1.8 1.9

FIG. 16: Today’s value of the torsion-induced, effective dark-
energy equation-of-state parameier, for the tanh model in
(508), for 0 = 0.20 ( dashed-dotted blue), Qo0 = 0.25

227

(solid-black), and Q..o = 0.30 (dashed-red). From [{76].
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respectively for the tanh and exp models. Note that k
is the Hubble constant Hy in units of 100 kms=*Mpe™?,
and today’s radiation density parameter is set to be

Q. =w,h™2(1 +0.2271N.¢4) ,
with (wy, Negr) = (2.460 % 1077 3.04) in agreement with
WMAPT data 169] (note that the data are not up-to-
date since here we are interested in demonstrating the

procedure nf data analysis rather than o investigate the
latest observational constraints).

2.649¢-5*%(100 km s*-1 MpcA-1)2-2%(140.2271#3.04) = 4.264e+30 s> = Q,
0y =2.649¢-5; Ny = 3.04
100 km s”-1 Mpc”-1 =h = H

100 km/sfMpe (kilometers per second per megaparsec)
0.1 km/sfkpe (kilometers per second per kiloparsec)
3.241x 10718 per second

~ 1.5 xHubble parameter (=70 krs/Mpe)

(recall that T = —6H?)

To = —6H2
H (Hubble parameter) = 1.0000000000000000021978021978022
-6*(100 km s*-1 Mpc”-1)"2
-6.302e-3557 =T,

-6*(1.0000000000000000021978021978022)"2
-6.00000000000000002637362637362640002898200700398508392706 = T
Pm = pmpay/a’

ap = 1

a >0 = 1/4096 = 0.000244140625

4.956954983..¥10% = p,g

14



e Model 1

Let us first consider the case where [617]
FIELT) =~ ol T, (846)

which deseribes a simple departure from GR., where
a, n # 0 and A are arbitrary constants. In
the case of a dust perfect Huid, this ansatz be-
comes J(1,7) = al™py + A. One thus obtains
straightforwardly f = a(=6H?)" p,. + A, fr =
nap,, (—EHE]H_I. frr = an(n — 1) {—EHE)”_E.
frr = an(—6H2)""', and fr = a(—6H?)".
Hence, inserting these into (844) one can acquire

the matter energy density as a function of the Hub-
ble function as

_ 3H” + A/2
 14a(n+1/2)(—6H2)™

Pm (847)

Therefore, substituting the above expression into

(845) and (839), we extract the time-variation
of the Hubble function, and of the dark-energy
equation-of-state parameter, as functions of H,
namely

7 3H?(6H?+A)[a6™ (—H>)"+1][a6" (2n+1)(—H")" +2]
T a?36" (2n+1)(—H2)?[6(n+1)H2+An|—a27+13" (—H2)" [6(n—2)(2n+1)H2+An(2n—1)]+24H2"’

3H? [QB”(211+1)(_7H2)R+2] {al asg (fH2 )?1H2+cz4fcx2 (_sz)Q" [6(&71)H2+A(ﬂ*2}]+4!\}
log (2n+1) (—H2)" M Al {aa(—H2)?" [6(n+1) H2+An]—ay (—H2)" [as H2+-ag] +24H2 }

WpE = —

15



where for convenience we have defined the pa-
rameters a3 = a2"t13", ay = 236" (2n+ 1),
ag = 6[n(2n — 1) + 1], ay = A(2n? +n+3),
as =6(n —2)(2n+ 1), and ag = An(2n — 1). Note
that relations (847) and (848) hcld for every o, in-

cluding @ = 0 (in which case we obtain the GR
expressions ), while (849) holds for a # 0, since for
A — (V+he offactitre darls anorov anntar dooo ot oviot
L 5 ALDMIT TAITOVC UL VD Wl e T_J.LGJ‘_DI) O UL VLU LIV Taliou

at all (both pprp and ppp are zero).

a=2; n=2; oy =2%2/3%3/2 = 144; q, = 2/2*36"2(2*2+1) = 25920;

a; = ((6(2(2%2-1)+1)) = 42; 0y = 1(2%2°242+43)=13; 05=0; 0s=6

H? = 1.000000000000000004395604395604400004830334500664180654510 = 1
A=1

3[a6"(2n 1 1)( H?)" 2]{aias( H®)"H®los ax( H?)™[6(n 1)H? A(n 2)]14A}

14 ) = - + T 2 7 z T -
WDE lar (2n+1)(—H2)" " A { oo (—H2)?" [6(n+1)H2+—An]—aq (—H2) " [os H2+og +24H2 }

3((2*672(4+1)(-17°2)"2+2))(((144*42%1+13-25920% 1(6(2-1)* 1+1*0)+4)))
((144(2%2+1)*1+1))(((25920% 1 *#(6(2+1)* 1+1)-144* 1 (0+6)+24*1)))
3((2*6™2(4+1)(-17°2) 2+2))* (((((144*42% 1+13-25920* 1 (6(2-1)* 1+1*0)+4)))))

Input:
3(2x6% 4+ 1)(-1°F +2)(144242x1+13-25920x1 (6 (2-1)x1+1x0)+4)

Result:
-162308 130

-162308130
((144(2%2+1)* 1+ 1)(((((25920* 1#(6(2+1)*142)-144* 1 (0+6)+24*1)))))

Input:
(14422 + 1)1+ 1325920162+ 1)~ 1+2)- 14410+ 6)+ 242 1)

Result:
373160760

373160760

Scientific notation:
3.7316076 x 10°

16



-(-162308130/373160760)

Inp?ﬁtlz" 308130
| |

| 373160760

Exact result:
5410271

12438692

Decimal approximation:
0.434954977581244072929854682469828821229756311998078254530...

0.434954977...
((((-(-162308130 / 373160760)))))"1/64

Input:

I
.54' [ 162 308 lED]
| 373160760

\

Result:

|
&af 3410271
3109 673

32—

V2

Decimal approximation:
0.987076226764251105457968640578438851384417201755921921869...

0.9870762267...

result very near to the dilaton value 0.989117352243 = ¢

Alternate forms:
V5410271 23132 . 31096735%/64
5219346

12438692 x5 5410271 near x = 0.987076

log base 0.98707622676425110 ((((-(-162308130 / 373160760)))))

Input interpretation:

17



162308 130 D

: (573160780
B0.98707622676425110 273 160 70

logyix) is the base- b lagarithm

Result:
64.0000000000000. .
64
Alternative representation:
162308 130
| [ ~162308 13(:1] i)
(8] = =
B0.087076226764251100000\ " "3729 60760 |~ log(0.987076226764251100000)

logixiis the natural logarithm

Series representations:
il leI:— 7028421 T‘-‘

1 [ 162308 130] T A
o} " = —
B PN IEIAETERTI0N00| ™ oy 1 SHTER log(0.987076226764251100000)

-162308 130}

373160760
5410271

12438692
]L[ 0.012923773235748900000)° Gik)

l0gn o8 07622676425 1100000 [—

_76.8767832163647931 1ag[

( 5410271
g 12438692

J— 1.0000000000000000000

1.1 I 1
l — l

tor | G0 ::_'.|||.!--f-.

Integral representations:

-.zl
lag[z}:j —dt
1t

1 ooty [(3 + 1) [(—5)° )
lag[l +E)= — — d§ fol | 0 and |arg
EJ'TI —J'm-}:r r[l—s}zj

Now:

18



-m {;fj

mlr—n

£
t=0.25 and & = 0.496403

From:

(s o] >0 o
,LEJ—Bz—Trr‘e_‘”'
/ — i"r/ 5— dz } costz dz
e2rr _
0

j O (S 1ty 1
e (e (Z)dy

We obtain, adding (29+2)/10° , where 29 and 2 are Lucas numbers:

(29+2)/1073+1/((8*sqrt(P1)))*gamma ((-1+1*0.25)/4) * gamma ((-1-1*0.25)/4) *
0.25584

Input:
20 +2 1

i
102 8+rx

| |
r[i 1+ n::n.25+]r[:L (-1 -i cn.zs}] 0.25584

I'x is the gamma function
i is the imaginary unit
Result:
0.434981...

0.434981..

Alternate form:
0.434981

Alternative representations:
20+2 (3 -1+i029)r(] (-1-i0.25)0.25584
i

10° 8V R
1 i 1 i
31 0.25584(-1+ 1-1-0250) (1% 2-1+0250)!

b
10° 8V

19



2942 T(3 (-1+£0.25)r(3 (-1-£0.25))0.25584
* =
10° 8V
31 1

1 1
— + 0.25584 exp|-logG| - (-1-0.257 |+ logG|1 + = (-1-0.255
10° 8+x 4 g

1 1
expfiugG[;[—1-+&25:ﬂ+&0gG(1+ ;[—1-+&251ﬂ}

294+2 T(3(-1+£0.25)r(3 (-1-:0.25))0.25584
i+ =i

10° 8 -
1 : 1
31 0.25584 G{1+  (-1-0.250)G(1+ - (-1+0.257)
10°

G5 (-1-0.250)G(; (-1+0.250)(8 Vir )

Series representations:

29+2 I(; -1+£0.25)1(3 (-1-:0.25))0.25584
T =
10° 8V
0.03198 I'(-0.25 - 0.0625 i) I(-0.25 + 0.0625

31
+
1000

- TR orixeRandx <0
Exp[nk'ﬂlal ;:T_IJJ}G Z:J:D'i leliJT x:!x | E]k

29+2 T(; -1+£0.25)1(2 (-1-:0.25))0.25584
t —
10° 8V
PR !
Gt ‘1+”Z[—1+m““[2]+1.ﬂ3151
k
k=0

« i [_‘—11 —0.0625 i —z.;.}kl [-ﬁ +0.0625 -z.j}kz r1)izg) T2l zq)
s kitks!
@ 1
J;’[ﬁ,f_lm Yi-1+m™* [2 ]]
k
k=0
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29+2 T(; (-1+£0.25)r(3 (-1-:0.25))0.25584

+ —_—
10° 8V
o 1 a 1
0.031 |=16 4 =1 4x Z[—1+;r}'k[2 ]Hz of 1 Z[—lmr“[z ]-254.093
k=0 k k=0 k
i i (-0.25 — 0.0625 i1 (-0.25 + 0.0625 ij2 r“‘l-‘[l}r‘-“23‘[1}]] )
e kqtksy! /

o
(—4+0d+iy -1+ Z[—l s E [
k=0

|

ol R

Integral representations:
2942 T(; -1+i0.25)r(; (-1-i0.25)0.25584
+ =
10° 8V v
0.03198 [csc[[—D.lEE —0.03125 #) m) cse((-0.125 + 0.03125 i) m)

Umt‘l'zm'm“ sin[t}dt]jmt‘l'zm'm'“ sin(t) dt + 0.960356 \f';]
0 0

294+2 T(; (-1+£0.25)r(] (-1-:0.25))0.25584
Ly oo

10° 8V -

1 i ) n [—fk
—0.03198 [[j mf—f t—1.25—0.06251 [1 _fr z k_'}]dt]
‘lll'? D k:l:l £

. k
JN‘“_E §-1254006255 1 _ I i (-t) ]'_“ .
i k!
k=0

0.959355\/;] for (ne Z and 0 =n < 0.25

2942 T(3(-1+£0.25)r(3 (-1-:0.25))0.25584
i+ =,

10° 8y N
31 0.12792 »* A%
1000 + 3 o ;{fr $0.2540.06254 gp Sg‘“i $l/4-00625i gp
I L

cecix) is the cosecant function

Thence, we obtain:
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/ 2 i — R gl \
e F —Am M— dx » costz dz
29+2 e |
+ 0

0
103

N -

1 —14at —1—1t 1
r ( ) r (—) (5t)
_29%2 [ R/7 4 4 27 | =0.434981... =

" 103

1]

/ 3H? a6™(2n+1)(—H*)" +2] {a vas (—H? " H* +au—aa (—H*)*" |6(n— le“’—A(n—E)JHA}
N [a1 (2n+1)(—=H2)* M +A]{aa(—H2)?** B(n+1)H2+An]—ay (- H2)*[as H2+a6]+24H2}

~
~

=0.434954977...
And
¢(1—s) a3z(s=D ((—s) az(s+D) L(s+1) T azy (azy)?
4cosimss —1—t Ssin%?rss+1—t+a //{1!(3+3—t)_3!(3+7—t)
= 00

(azy)® z° dz dy Ell-—2) .B%{S_U ((—s) ;S’%[SH}
+ | (627r-r i+

Sl(s+11—1) —1)(e?™ —1)  4cosgmss—14+t 8singms(s+141)

0000 . . -
_I_B%{S%l) /f Bxy B (Bzy)> i (Bxy)” o z*® dz dy
' M(s+34+t) 3l(s+7+1t) 5ls+1141) (e2mz _1)(e2m¥ — 1)
00

()OI (1), (141-0) g

22



1(s-1) L(s+1)

(azy)® 1 =¥ dr dy . f(l—s) g7 ((—s) p
(s +11—-¢t) } (€27 —1)(e2™ —1) * 4cosimss— 1+t  8sinims(s+1+1)
s ele ]
ket [f I By B (Bzy)? N (Bzy)® B 1 x5 dx dy
g‘{ L1 +34+8) 3 (s+T4+1)  Bls+114+4) [ (e2mr — 1)(e2my — 1) 89+7+
( 103 ) B

\ /

(a)%fz%w—%r{égf-14-n}r{%@u-1-Q} ¢(14-s+r)
iy x —
— 1';3 T

(s+1)2—12 » 2

Iy

M L1
( 2 (89+7+2) _

103 )

=0.435212... =

3H? a6 (2n4+1)(-H?)" —0—2]{&10:3 (—H?)"H? +as—as (—H?)*" [s(n—LjH3—A(n—:-}]+.»m}
[a, (Dn+1)(—H2) ﬂ+f+_.-\] {ao(—H2)2* [B(n+1)H2i+An]—a; (— H2) [agH24ag)+24H2}

~ —_—

\ J

=0.434954977...

Thus, we have obtained two new mathematical connections between the dark-energy-
equation-of-state parameter as function of H and the above Ramanujan equations
concerning Riemann’s function.

Further, we have, performing the following calculations and integration:

L((64*272+139)*16) + integrate [((((-(-162308130 / 373160760)))))*1/64]x, [0,
128Pi]

Input:

f
1281 | 162 308130
6;:; [

—{(64+2% +139) 16 s
{ ) ]+.f 373 160 760

] xdx
]

Result:
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—
|54102?1 132 2

H 3100673 - 6320 = 73486.9

4096 64

73486.9

Computation result:

“128x | -162 308130
_{{p4 - 2% +139)16 [ 64—~ " ydx=
( 2 VAN \ 373160760
||541r:|2?1 3132 2
400664 ———— 2 —- 6320
y 3109673
Alternate forms:
|54102?1 i, 5
1625684 ———— 23132 ;2305
\q 3109673

16 (256 - 23132 . 3109 6736%/64 V5410271 2 — 1228320 835)
3109673

Thence, we have the following mathematical connection:

162308130]
ax

({6427 +139) - 16) + [1128ﬂ64||_[_— xd
T e N U 373160760

13 N exp U d‘&( T2 PiDP: )} | Bp)ys n

= —3927 + 2 ; =

\ Q s [ﬂIXP]oxP{/d3(—:li.E XX )}|XP‘Xi:0>_\Is/

=73486.9 =

3927+ 2 2.2983717437 . 10°° + 2.0823329825883 - 10°°
= 73490.8437525.... =

(the boundary state corresponding to the NSNS-sector of N Dp-branes in the
limit of u — o)
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=z (A(r) % 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)

/

= agpl-e:

( 151-€§+Smexp (—(Lﬂ)z) X i{” R () ,wm.J dt <= \

\(H } (log 7') (log X)= (e (log T)- 2r+s;”hltlogT)"'}T9‘}

t—:@lo 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)
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Let us first consider the case where [617]
FEET) =al™T +4, (846)

which describes a simple departure from GR, where
a, n # 0 and A are arbitrary constants. In
the case of a dust perfect fluid, this ansatz be-
comes f(T,T) = aT™pm + A. One thus obtains
straightforwardly f = «a {—GHQ)ﬂPm + A, fr =
: -1 -2
TeYram (—GH“})irl , frr = an(n — 1) (—GHQ)ﬂ :
frr = an (—GHZ)ﬂ_] and fr = a (-6 2)“.
Hﬂnf‘ 1 1 4 . C 1

] ITh
LatiorEneies i

We are interested in models that are able to deseribe
the phantom-divide crossing. Two such models are [197]

F(T)= f(T) - T = a(—T)" tanh (%) (508)
F(T)= f(T)—T = «(-T)" [1 —exp( - p%)], (500)

where the subseript 0 marks the present value. In the first
model (called “the tanh model”) one must set n > 3/2
in order to obtain an effective dark-energy fluid with a
positive-defined energy density, whereas for the second
model (ealled “the exp model”) the same requirement
leads to n > 1/2. The parameter « can be expressed in
terms of the present-day quantities as

6HZ) ™™ (1 — Qi — e
Nianh — — { g} ( 0 U) L (510)
2sech”(1) + (1 — 2n)tanh(1)

l—n

(6HZ) (1 <m0 — Qo)
1—2n—(1—2n+2p)er

exp =
for the tanh and exp model respectively.
H (Hubble parameter) = 1.0000000000000000021978021978022
-6*(100 km s”-1 Mpc™-1)"2
-6.302e-3557 =T,

-6*(1.0000000000000000021978021978022)"2

-6.00000000000000002637362637362640002898200700398508392706 = T
26



3 3
Pm = pﬂzﬂﬂfj,"’ﬂ

gg — 1
a—2>0=1/4096 = 0.000244140625

4.956954983...¥10% = p,5

A=1

F(T)=f(T)—-T = a(—T)"tanh (%)

Forn>3/2; n=1.8236681145196.., we obtain:

2*(-6.0000000000000000263736263736264)"1.8236681145196 tanh (-6.302e-35 / -
6.0000000000000000263736263736264)

Where 1.8236681145196... 1s a value of a Ramanujan mock theta function

Input interpretation:

2 (—-6.0000000000000000263736263736264)! 8236681145196
-6.302 « 10735

-6.0000000000000000263736263736264

tanh

tanh(x) is the hyperbolic tangent function

Result:
4.68915... x 1073* -
2.00057... % 1073 ;

Polar coordinates:
r =5.51375x107%* (radius), #=-31.7397° (a
5.51375 * 10”* = F(T) (tanh model)

From:
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Forn>1/2; n=0.8730077, and p = 0.2, (with regard the numerical results of the
background evolutions for the power-law f(T) gravity (386), the model parameter p is
chosen to be 0.2)

we obtain:

2%#(-6.0000000000000000263736263736264)0.8730077*((((1-exp(-0.2*(-6.302¢-35
/ -6.0000000000000000263736263736264))))

Where 0.8730077 is a value of a Ramanujan mock theta function

Input interpretation:
2 (—6.0000000000000000263736263736264) 8720077

: 0.3 -6.302 1073
—BXp|—U.
E -5.00000ooo00000000253?3r3253?35254]

Result:
— 185011510795 4
7.79945... x 10738 ;

Polar coordinates:
r=>0 1 , = 0

Input interpretation:
~1.85011 - 1073 + 7.79945 . 1073%;

i is the imaginary unit

Result:
— L.B5011..x 10792 4
7.79945... x 10738 ;
Polar coordinates:
r =2.00779x 107 , 8=157.141°

2.00779 * 107 = F(T) (exp model)
From the two results, we obtain:
(5.51375%107-34/2.00779x107-35)
Input interpretation:

5.51375 . 10734
2.00779 - 10733

Result:

27.46178634219714213139820399543776988629288919657932353483...
28



27.4617
Or:

(((((2*(-6)"1.8236681145196 tanh (-6.302¢-35 / -6)))))) / (((2*(-6)"0.8730077*((((1-
exp(-0.2%(-6.302e-35 / -6))))))))

Input interpretation:
2[-611-323563”45195tanh['—é 6.302 - 107}

2[—&1':"8?3':":'??[l—exp[—D.E[:—; 6.302 - 1075

tanth(x) is the hyperbolic tangent function

Result:

23

& is complex infinity
Decimal approximation:
-27.1325... +
4,23967... i

Input interpretation:
-27.1325 +4.23967 ;

i iz the imaginary unit

Result:
2T 1325, %
423067 i

Polar coordinates:
r =27.4617 (rac §=171.119°

27.4617

We note that, from the following formula regarding the coefficients of the 3™ order
mock theta function psi(q)

exp(Pi*sqrt(n/6)) / (4*sqrt(n)) (OEIS — sequence A053251)
we obtain for n = 24:
exp(Pi*sqrt(24/6)) / (4*sqrt(24))

Input:
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Exact result:

fzﬂ

8 wﬁ

Decimal approximation:
27.32669411570612886254068121985847160302097313850928634348...

27.326694115706....

Property:
PE m

15 a transcendental number

8v 6

Series representations:

—_—

exp[;r\/ % ] Exp[n V3 Xy 3+ [

ol X

aNZTE
4@23)_‘;;323*[

ol O P

iz —
Exp[n\i?] exp|r V3 Ek:':'T

T e TR
41#23 Lk:ﬂ hglk' -

4424

— 1 —k
il — o V(-3 #m0) g
EXp[}T\/ = ] exp[;r Voo Ep, X

4+ 24 Y o ] B I P e
4V z0 L:ﬂj ll E.kk! —

We have the following new mathematical connection:
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\‘ = 274617 =

)

2 (_)0-8730077 [1 - Exp[_u_z l:—; 6.302 10-35}'”

( ) [_6}1.3236531145196 tﬂl'.l.h[_—; 53&2 10—35}

PRE—

()

= k 4v24 ) = 27.326694115706 ...

Now, we have that:

gy 1—m
(GH'&) (1 = Qmﬂ = Qrﬂ)

" 9sech?(1) + (1 — 2n) tanh (1)’
4.264e+30 s> = Q,

(510)

Npanh —

Qmﬂ == 0.25‘
n~1.6

(100 km s*-1 Mpc™-1) = Hy

{(((6*(100 km $*-1 MpeA-1)"2) (1-1.6)*(1-0.25-4.264¢+30))) / (((2 sech®2(1)+(1-
2*1.6) tanh(1))))

((6*(100 km s*-1 Mpc™-1)"2))(1-1.6)
-3.314x10720 seconds

(((-3.314x10720 *(1-0.25-4.264e+30))) / (((2 sech”2(1)+(1-2*1.6) tanh(1))))
Input interpretation:

~3.314 % 10%° (1 - 0.25 - 4.264 x 10%9)
2sech®(1)+(1 -2~ 1.6)tanhi1)

sechix is the hyperbolic secant function

tanh(x) is the hyperbolic tangent function

Result:
~1.69119... x 10”1

-1.69119...%10°!
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And:

(6H2)" ™™ (1 — Qyno — Do)
1 —2n—(1—2n+ 2p)e?P

Qerp — —

Forp=0.2:

(((-3.314x10720 *(1-0.25-4.264¢+30))) / (((1-2%1.6-(1-2%1.6+2%0.2)e0.2)))

Input interpretation:
~3.314 % 10% (1 - 0.25 - 4.264 x 10%7)

1-2x1.6-(1-2x1.6+2x0.2)e"2

Result:
-9.58004... x 10°3

-9.58004...*¥10™
We have that, dividing the two results, we obtain:

(((-3.314x10720 *(1-0.25-4.264¢+30))) / (((1-2%1.6-(1-2%1.6+2%0.2)e0.2))) * 1 / (((-
3.314x10720 *(1-0.25-4.264¢+30))) / (2 sech”2(1)+(1-2*1.6) tanh(1))))

Input interpretation:
~3.314x 10%° (1 - 0.25 — 4.264 x 10%) 1

1-2%1.6-(1-2x1.6+2x0.2)e°%  -3314x10% (1-0.25-4.264 x 10%)
2 sech?(1)4{1-241.6) tanh( 1)

sechix is the hyperbolic secant function

tanh(x) is the hyperbolic tangent function

Result:
566.467. ..

566.467...

From the following formula of the coefficients of the “5™ order” mock theta function
psi(q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))
(OEIS — sequence A053261)

we obtain, forn = 142:
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sqrt(golden ratio) * exp(Pi*sqrt(142/15)) / (2*5”(1/4)*sqrt(142))

Input:
|
EXp ;r\f 11452 ]
Vo x——
25 V142

Exact result:

P

|
.:=""I 142/15 1 | _&
142

2Y5

Decimal approximation:
562.9674901451270624093141698696704992272545861579538471347 ...

562.96749...

Property:

|
.:w""l 142/15 7 | _&
142

15 a transcendental number
245

Alternate forms:

1 [ 1 3 | §
i - Yy 142/15
4\'{355[5“"{5] ‘

| | ;
\I A [1 +4/5 '| Pl 142/15 m
71 !

4¥5

Series representations:

—

. |
v o exp[fr‘j % ] EXP

1K (1), (14229 F =5
k!

25 V142

25 Jits

33
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ﬁexp[n !E]

argig — x)
oo =)
2V5 V142 2
142 142 k ki1
EXP[JTEXP[HT arg[__xj ]\({_i[ 1} { e [_E}k]
2m k!
k=0

m[—l}k[¢—x}kx_k[—l}k {,
Z k! ; /

k=0

o (=1 (142 — xf x7* [‘El}k]

4 arg(142 — xj o
235 ex {—J]
[ p(” % 2 k!
k=0

tor (2 R and U

ﬁexp[ﬂ ! f]
2V5 V142
k
[ IElEllgI: 14"—3.:.1-'-:2 -r;|| 112 1+|zug|: 142—3.3]-'121]]] ol 1} [ }k[Hz _ZD} zak
EXp ;r[ J 2q Z
g

i k!

( 1 J— 12 |arg{142 -z W2 m) |+ 12 [argid—=n Wi 7)) —1/2 |mrm(142 -z Y2 m)|+ 1) 2 [aumid—zgn W2 T
T it

0
En

o (-1fF (- }wa z.;}z,j]

kf L gk
w (-1 [-z}k[:mz z0)* 25
k!

NE 2 %

k=0

Or, forn=142.2

sqrt(golden ratio) * exp(Pi*sqrt(142.2/15)) / (2*5°(1/4)*sqrt(142.2))

Input:

exp[n ﬁ%]
Vo e

245 V142.2

¢ isthe golden ratio

Result:
566.413...
566.413...
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Series representations:

1K (-1} @a8-zpF 55 -1 (-1} @z g~
Ve exp[n [ 1422 exp[ﬂzz;;j C2k® S — 2k,
25 V1422 5 1 (- ) 142220 F ¢
k=0 k!

for not ((zgeR and —oo -

15

VI'E exp [}r 142.2

argle — Xx)

- - Exp(”r{—”

2Y5 v142.2 2

w (—1)"(9.48 —x)" x7* [-l}k
2w o

T e

k koookf 1
o (1 @oxExt (1))
k! /

k=0

4 arg(142.2 —x) y &, 1 (142.2 - f 7 (-],
245 Exp(”rl J]Z

1
2 = k1
forixeRandx <0
\qexp[n !%]
S =
25 +142.2
ki 1 S
(1 Jl-'zlalg‘g-“s‘zﬂ’”z”” 1)2 (14|21 £(9.48 —zp (2 T} -1) [_z}k (948 - z0)" 2
explr | — Zn Z
Eq k!
k=0
1 12 |arg{142.2 =g W2 m)|+1/2 [argld—=g Wi 7))
(ZDJ
k k -k
W2 lare(142.2 250 )2 m141/2 |arg(d -z /2 ) s 1) [ } (¢ —Z0) Zo /
? k1 /
k=0

[Eﬁ i [—l}k [_El}k (142.2 —z.;.}k z.ﬁ""

k=0

k!

Thence, we obtain the following mathematical connection:
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~3.314 % 10%° {1 - 0.25 —4.264 x 107%) 1

1-2%1.6-(1-2x1.6+2x0.2)°2 -3.314 - 1020 (1-0.25-4.264 - 1030
2sech?(1)41-21.6) tanh( 1) = 566.467 =

)

—

=1 25 V1422 | = 566.413..
A=1 o0=2 r=38
Q= 0.12660698; D>3; D=4
Now, we have that:
1 1

C = .
& (2 + 14/1—24aA — c-uQ%--'—ﬂD)’rD—ﬂ (
31— 3 - ‘

{ 1 [ 18aQ?rs-D {1+T’Qm‘1}r’D_1}

D_9)

ha 5=.0) I¥—1
s VP (1 — 24aA — 6aQ?ri—2D) {Sanra_aD _ (=1 +2aA) -r_l_D]
54a 21} — 5 I¥=1
- a4 Ja2rd 2D oy AD—7 . 6aQ2pt—20
:F{D - 2)2 (—1+24aA) Q%™ D\; 1+ b—1+24un 2F1 (2(%—%; % 2‘{53—2}' : Ezaum ) }
3(D-3)(2D -5)(D-1) \v/?’*lD (1 —24al — 6&'@2?’4—25]
+C'on&t}
From:
g 1 1
G{P}" —

. { =7
(% +1/1—24aA - E.a-Q-zrq—w) pD-3 (D —2)

{ 1 { 18a@Q?r*~P (14 T2aA) rD_l]
3—D D—1
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1/((8*(1/3*sqrt(1-48-6*2%0.126606982*8-4))"2))*(1/2(1/108(-
(18%2%0.12660698"2*8-1)/(3-4)-((1+72%2)*8"3)/3)))

Input interpretation:

1820, 126606082
1 |1 | 1 .
i Py R - = ((1+7222)«8%)
]2 21108 3-4 3 '

[ =
1 _aq  G6:2.0.12660608°
8 [3 \1 1-48 -

Result:
2.742306051496021512293779121046400082023438383139335965175...

2.74230605...

3 VP (1 — 24aA — 6aQ2ri—2D) [6&@21’“3_:“} (14 24an) -r_l_D}

oo 20 —5 D—1
SQrt(8™M16(1-24%2-6%2*0. 12660698 2%8"-4))/108*(((6*2%0.12660698"2*8"-9)/3~(-
(1424%2)*8A-5)/3))

Input interpretation:

1 |I i 62x0.12660698% ) |1 6x2+0.12660698%  1+24:2
— [8°%]1-24x2- - - -

108 g+ 3 g° 853
Result:

530.84849808039...
Polar coordinates:

r = 530.848 (radius), &= 90° (angle
530.848
(D —2)% (=1 + 24aA) QTH—DVH + 6aQIe 0 ( D1 1 an-1 Qi)

E
T

2A(D—2)72" 3(D—2)'  1-24ak }
3(D—-3)(2D -5)(D -1} \vfr'i” (1 — 24aA — 6aQ?r4—21)

where ,F; (....)=1/4
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((((4(-1+48)*0.12660698"2#87*sqrt(1+(6%2*0.12660698"2*8"-4) / (-
1+48))*1/4)))) / (((3*3*3*sqrt(8"16*(1-48-6*2%0.12660698"2*8"-4)))))

Input interpretation:

|
[ &.2.0126606087

4(-1+48)-0.126606982 3?\,' 1+ fig
=1+

=

[ o
| 16§ f2-0. 12660628
3=3 3,%,!8 ll_48_—34 J'|

Result:
- 0.00050875709...

Polar coordinates:
r = 0.000508757

0.000508757

#=-90°

)

From the sum of the above results, we obtain:

(2.742306051496021512293779121046409082923438383139335965175 + 530.848
+0.000508757)

Result:
533.5908148084960215122937791210464090829234383831393359651...

533.5908148...

From the following formula of the coefficients of the “5™ order” mock theta function
psi(q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))

(OEIS — sequence A053261)

we obtain, for n = 140.25:

sqrt(golden ratio) * exp(Pi*sqrt(140.25/15)) / (2*5™(1/4)*sqrt(140.25))

Input interpretation:

II 140.25 ]

SRURIET

eXp

Je

A S ——
245 14025
¢ isthe golden ratio
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Result:
533.6155563845213848384514555218240307298192442980611510194...

533.61555638...

Series representations:

-1 (-2 93529 K ¥ -1 (-], 18-z 7 =5k
exp[fr Vo I, "2k - i "2 kk!

\'I'E CXp [}T —14?5'2 2

o 1R (<L) (140.25 5 Kk =K
2 Y5 V140.25 2;3@2:;3 (=) . 20l =

for not ((zgeR and -«

argig — xj
- = Exp(ur{—“
2Y5 v140.25 2

o o (—1F (9.35 —xf xF (-1
Exp[frexp[zfrr—rg[ng x}“&z - {z}k]

2 k!

o (-1 @ -xf x* [—é}k] ,f
/

k=0

e k!

2 k!

k k .=k 1
[2 5 exp[mlafgilﬂrﬂ-ﬁ —1‘}” @, (-17 (140.25 - x)" x [_E}k]
k=0

forixeRandx <0

= =
245 4 140.25
o (=1)F [_ l} (9.35 — zo ) z5*
( 1 12[315‘9 33-zg 2] /2 (1+argi935 20 iz m)) | et M o
exp|r 2 Z
bty Fix k!

( 1 ] /2 [arg{140.25 —zg W2 m)|+1)2 anglg—zq ¥{2 7))

Ep

k k _—k
z—l,-'z [aurgi{140.25 -z W2 m)]+1/ 2 |argid—zn W2 m)) o 2L [ } (¢ —Z0) Zg ] /
,."'

0
k!
k=0

[zﬁ i 5 [-51}k (140.25 — z0)* z3*

k=0 K
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Thence, we obtain the following mathematical connection:

33V

/ = (5 : 2 {(DI_E)

2 + 1,/1 —24aA — 6aQ2r- ’”) rD-3

{ 1 [ 18aQ?r5—D {14—720';'\}}’5_1}

3(D—3) (2D —5) (D —1)/r*P (1 — 24aA — 6aQ?r*—2D)
-I—C‘onst}

| 140.25
exp|r ]

15

Ve
= 533.5908148... 25 V140.35

/__
\__

Furthermore, we also obtain:
-26-2048+1/4*(533.5908148*566.46675049)

Where 1/4 is the following term of above analyzed equation:

1Fl (Q[D 2Y1 2 (D—2) ! 1—2dah

Input interpretation:
1
-26 - 2048 + , (533.5008148 566.46675049)

40

saal 3-D D—1
o VP (1 - 24al — 6aQ?r1-2D) {ﬁa@?r:‘_w (—1 +24aA)r™ I—D}
54 2D —5 D=1
OAn A\ (V2,340 [7 1 6aQPrA—2D SDLT aaia=en
?l{D i i s kil D\. 1+ S ren o (Zrn TR T e ) }

= 533.61555638...



Result:
73491.363737766849813

73491.3637377...

26 -2048 + = (533.5908148 - 566.46675049)
[ 4 ] = 73491.3637377... =

(13 N exp {[dt} (—ﬁp,ﬂpiﬂ | PP + \
= —3927 +2 \ /[(gxu]exp{/dﬁ (—ﬁDXMﬂXP)}IX“‘Xi =0)xs
v )

13f
~3927 + 2 V 2.2983717437 - 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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e )
/ In< \exp(— (L) V' 2 poyricw o< \
= Y PRV E L L VR 1 -

<4 {(‘eﬁ 1§g_r } (log T') (log X) % - (2™ (log T)® - e5"h; (log T)™") T}

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)

Now, we have also that:

(533.5908148*566.46675049)/1.53537+18

Where 1.53537 is the reciprocal even Fibonacci constant and 18 is a Lucas number

Input interpretation:
533.5908148 . 566.46675049

1.53537

+

Result:
196883.5470349605627646756156496479675908738610237271797677....

196883.54703496... results very near to the term 196884 that is in the Fourier
expansion of the normalized J-invariant.

Now, we have that:

s 1
ez _-rD—J{(D-‘?)

1 1 180@Q%% T (14 72aA)e?)
{54{1[ 3=—D =] J
L VP (1 —240A — 8aQ?r'2D) [e-ar;g” 330 (-1 4 Aal)rT!- D]
54a 5D — 5§ B3
' 932 DA, 3D Go)2rd 20 D-3 1 3D-7 .6aQ?s-2D
:F'[D_z.J (—1 +24aA) Q*r* \/1+ —irraan 201 (2[11—2_]‘5 2(0-2)'  1-24an )}
3(0—3) (2D =5)(D=1)4/r*P {1 —Hal —6a?r*2)
—i—C'onst‘}.
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F{r)j : {{ -

— 031D 2
{ £ { _ 18a@*r* P (14 7204)rP-!
5da 3—D D-1

1/8%1/2%(1/108(~(18*2*0.12660698"2%8"-1)/(3-4)-((1+72%2)*8"3)/3)))

Input interpretation:
18 -2-0.126606087
1 1[ 1 [ R

8 2108 3-4

- % ((1+72x2) 33]“

Result:
-14.3209459112809232782793209876543209876543209876543209876. ..

-14.320945911...
For the other parts, we have the same results as above. Thence, we obtain.

(-14.320945911280923278279320987654+ 530.848 + 0.000508757)

Input interpretation:
-14.320945911280923278279320987654 + 530.848 + 0.000508757

Result:
516.527562845710076721720679012346

516.5275628...

cc5th

From the following formula of the coefficients of the order” mock theta function

psi(q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))
(OEIS — sequence A053261)

we obtain, for n = 139.19:

sqrt(golden ratio) * exp(Pi*sqrt(139.19/15)) / (2*5™(1/4)*sqrt(139.19))

Input interpretation:
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[ 130,10
exp[;r = ]

2%5 v139.19

Result:
516.5118707970643232676493971592274798548954906174671275829. ..

516.51187...

Series representations:

\'I'E EXI][}T . 3195 1=

2 V5 V139.19 1 1
(-1F (- 1), 22793320 25 -1F (-7 ), @-20F 25"
EXp[}T ‘-JE E;;Nd:u Lt T fﬂj ' “'kk!

1 &
4 w V(5] 130095 5
2 E Zk:ﬂ k!
tor not ((zpeR and -

VI'; EXP[}T 13212 ]
V15 argig — x)
- - exp(zﬂ—z J]
25 v139.19 =

= w (1) (9.27933 - xf x7* (-1
Exp[}rexp(zn{arg[g.z?gaa x}JJ.‘J{;Z ks [ 2}&:]

2 k!
k=0
o 1f -t [—_%}k],f
i k! /
k k .k 1
" arg(139.19 —x) py & (~11° (139.19 —x)" x [_E}k
245 EXP[HT{ ”
2 o k!

forixe Rand x <0

44
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_ f
n Exp[;r\l 139.12

15 1 /2 | gle.27933 -z )2 1))
- = [exp ;r[—]
235 +139.19 %0

ki 1) g k _—k
L2{14 s g{@. 27033 —zn Wi2 m) — 1) {_E]k (9.27933 ~ %) %o
5 3 -

k=0 )

[ 1 ]—1_-'2 [Arg(139.19 -2y W2 m)[+1/ 2 |argid—=n W2 7))

%
k(_1Y oo ook ok
(-1 (-3), ¥-20 =

k!

=12 [arg{139.19 -z W2 m) |+ 12 |ar gid—=q W2 7)) e

!
Efy) !

/

k=0
-1 (-3), (139.19 - z0)f 5"

SRR

k=0

(233+89+21)+1/4*(516.5275628*566.46675049)
Where 233, 89 and 21 are Fibonacci numbers

Input interpretation:
1
(233+89+21)+ (516.5275628 - 566.46675049)

Result:
73491.922500458851443

73491.9225009...

Thence, we have also here the following mathematical connection:

1
(233 +89 +21)+ - (516.5275628 - 566.46675049)
4 = 73491.9225.. >
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(] velfo( dapor)im, )
@ 9T k /.[dX“]exp{/dﬁ (—ﬁDX“szP)M){“,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

—c0 L-_-‘EP‘"Ei /
%

k < (g | (tog 7) Qog )% + (& (log Ty + &7} (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)

From the result of:
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2 1 1
Gy = {(D >

(% +1/1—24aA — (}'O'Qﬂ"r"i_ﬂﬂj - pD-3

{ 1 [ 18aQ?*ri—L {1+?2&-ﬁ,}r‘7_1]

5a 3—D 1]
riD (1 — 24aA — 6aQ?ri-20) 6aQ?r® 30 (-1 4 2aA)r 170
%Vl / ) | Q ~ | }
540 2y —5 D—1

' 972 YAy 23+ 6a2rd—2D L D—: 3D—7 . 6a021-2D

:F{D =2 {1+ 2} FF D\ﬁ v b—?+2-fia;‘k 24 (Z[D—Jz]?ﬁl‘- 21?[?—2';'- : 1{‘_34&.\ ) }
3(D—3)(2D —5) (D — 1) 4/r*P (1 — 2daA — 60Q?r1-2D)
—I—C'G?}‘,Si‘l
!

that is equal to 533.590814808496 we obtain:
(((1/(2.742306051496 + 530.848 + 0.000508757)))"1/512

Input interpretation:
|
512| I
\J 2.742306051496 + 530.848 + 0.000508757

Result:
0.987810006...

0.987810006...
result very near to the dilaton value 0.989117352243 = ¢

And:
1/8(((log base 0.987810006 (((1/(2.742306051496 + 530.848 + 0.000508757)))))))

Input interpretation:

1 1
- lo [ J
g B0SB7EI0006| 5 10206051406 + 530.848 + 0.000508757

logyix) is the base- b lagarithm
Result:
64.00000...
64
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Alternative representation:

1 J lmg[szez.lsgvl.i

1
= IDgD.F'S?Sl[ =
8 2.7423060514960000 + 530.848 + 0.000508757 8 log(0.98781)

logixiis the natural logarithm

Series representations:
1

1
- lo [ J =
B0.08781] 3 7423060514960000 + 530.848 + 0.000508757

a2
co (-1 (00081268
E.L::l I

8 log(0.98781)

1 1
- lo [ J:
B0.98781] 3 74230605 14960000 + 530.848 + 0.000508757

8
~10.1918 log(0.0018741) - 0.125 log(0.0018741) " (-0.01219)" Gik)
k=0
From the result of:
1 1
F(r)? = —— {
") =Dy
{ 1 {_ 182Q%r% P (14+72aA)rP! ]
5da 3—-D =1
§ VP (1 - 24aA — 6a@Q*r'—2P) 16a@*r* 3P (—1+ 24ah)r—! P
54a l 2D—5 =1 ]
v & ; P i 2,4-20 : " 10—=T r 2,.4—2D
:F{D —2)" (-1 +24aA) @*r® D'\,/l - % 2F (2[%—%:1 '- %f 2?‘3—:;}; mfz';a.a ) }
3(D-3)(2D—5) (D —1)/r*P (1 — 24aA — 6aQ?r*—2D)
+('onst},

That is equal to 516.5275628, we obtain:

1/(-14.32094591128+ 530.848 + 0.000508757)*1/512

Input interpretation:
1

"1 14.32094591128 + 530.848 + 0.000508757
48



Result:
0.987872712...

0.987872712....

result very near to the dilaton value 0.989117352243 = ¢

And:
1/(-14.32094591128+ 530.848 + 0.000508757)(1/(4096*2))

Input interpretation:
1

008 14.32004501128 + 530.848 + 0.000508757

Result:
0.9992377018. ..

0.9992377018..... result very near to the following Rogers-Ramanujan continued
fraction:

e_% e ™V’
\/§ =1- e_Z”‘E =~ (0.9991104684
-p+1 1+ e"””ﬁ
143 ¢5‘{/5_3 -1 1+ —
e—4/7\/§
1+
1+...

Further, we also obtain:
1/128 log base 0.9992377018 ((((1/(-14.32094591128+ 530.848 + 0.000508757))))

Input interpretation:

1 1
L o] ]
128 B0.99237T018| T 20004501128 + 530.848 + 0.000508757
logyix is the base-b logarithm
Result:
64.00000...
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64

Alternative representation:

2 1
Tamin® ( J:
128 20°%9238( Z14 320045011280000 + 530.848 + 0.000508757

1
].Dg[ 516,528 }
128 log(0.999238)

logixiis the natural logarithm

Series representations:

1 1
— o ( J =
128 80999238 14 590045011280000 + 530.848 + 0.000508757

(=115 (0998064
7y, SLCosm0es
128 log(0.999238)

i 1
— lo ( J g
128 0238 T14390045911280000 + 530.848 + 0.000508757

[al

~10.2447 log(0.00193601) - 0.0078125 log(0.00193601) " (-0.000762298)" Gik)
k=0

1414k | 1
| i L] X T : :
£y y 1 o -
ror | Gl U and Crlk
1 ) ) 1
1

From the result of:
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N2 1 1
= {79

(% +1/1—24aA — Ga'Qﬂ'r‘i—wj D=3 i

1 18aQ?r®—LP (14 72aA)rP2
{540-[_ 3—-D —1 }
V0 (1 — 240l — 6a@Q2ri-2D) r6aQ?r? (—1 4 2dad)r—t0
{ 25 - }

- a2 9 o 231 (’ ﬁaqﬁrl—iﬁ D—3 1 2D—T . E'n.‘:t;.“ﬂr'l"'m'}
(D —2)" (-1+240A) QP3P /1 + P20 2 oF) | 5oty v a(Day) — 1-24aR }

3(D—3)(2D —5) (D — 1) 4/r*P (1 — 2daA — 60Q?r1-2D)

54

that is equal to 533.590814808496 we obtain:
(1.82366811451+1.0864055-1)*(((2.742306051496 + 530.848 + 0.000508757)))

Where 1.82366811451 and 1.0864055 are the values of two Ramanujan mock theta
functions

Input interpretation:
(1.82366811451 + 1.0864055 - 1)(2.742306051496 + 530.848 + 0.000508757)

Result:
1019.19773631059998817687696

1019.19773... result very near to the rest mass of Phi meson 1019.445
And:
(1.333425959 + 1.897512108)(((2.742306051496 + 530.848 + 0.000508757)))

Where 1.333425959 and 1.897512108 are the values of two Ramanujan mock theta
functions

Input interpretation:
(1.333425959 + 1.897512108) (2.742306051496 + 530.848 + 0.000508757)

Result:
1723.998875766317041417232

1723.9988757.... result in the range of the mass of candidate “glueball” f,(1710)
(“glueball” =1760 £+ 15 MeV).
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Further, we also obtain:

5+(1.333425959 + 1.897512108)(((2.742306051496 + 530.848 + 0.000508757)))

Input interpretation:
5 +(1.333425959 + 1.897512108)(2.742306051496 + 530.848 + 0.000508757)

Result:
1728.998875766317041417232

1728.9988757... = 1729

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

From which:

(((5+(1.333425959 + 1.897512108)(((2.742306051496 + 530.848 +
0.000508757)))))"1/15

Input interpretation:

1*.5,."I 5+11.333425950 + 1.897512108)(2.742306051496 + 530.848 + 0.000508757)

Result:
1.643815. ..

2
1.643815.... = {(2) == = 1.644934 ...

6

In conclusion, we obtain:

1/10727% ((((29/107°3+(((5+(1.333425959 + 1.897512108)(((2.742306051496 +
530.848 + 0.000508757)))))*1/15))))

Input interpretation:

1 29
. [— +(5 +(1.333425050 + 1.897512108)
10°7 \10°

(2.742306051496 + 530.848 + 0.000508757) ™~ (1/ 15}}
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Result:
1.672815... x 10727

1.672815... * 10" result very closed to the proton mass
We have also:

golden ratio + 1/4(((2.742306051496 + 530.848 + 0.000508757)))

Input interpretation:
1
&+ 7 (2.742306051496 + 530.848 + 0.000508757)

Result:
135.0157376908738048482045868343656381177203001798057628621 ...

#isthe golden ratio

135.0157376.... result very near to the rest mass of Pion meson 134.976

Alternative representations:

533.591 :
+ 2 sin(54 %)

1
i+ 2 (2.7423060514960000 + 530.848 + 0.000508757) =

533.591

1
i+ 2 (2.7423060514960000 + 530.848 + 0.000508757) = -2 cos(2167) +

533.591 :
— 2 s5in(bbb %)

1
¢+ p (2.7423060514960000 + 530.848 + 0.000508757) =

From which:

1/((((golden ratio + 1/4(((2.742306051496 + 530.848 +
0.000508757)))) (1/(64*7))

Input interpretation:
1

B84 \fl'l &+ &—11 (2.742306051496 + 530.848 + 0.000508757)

Result:
53
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0.989110194 .

0.989110194....
result practically equal to the dilaton value 0.989117352243 = ¢

Alternative representations:
1

|'
4 {fq} + i (2.7423060514960000 + 530.848 + 0.000508757)
1

44{{ 535'4& +2sin(547)

1

|'
4 {fq} + i (2.7423060514960000 + 530.848 + 0.000508757)
1

|'
44‘8J -2 cos(216°) 4 535;&

1

|'
4 {fq} + i (2.7423060514960000 + 530.848 + 0.000508757)
1

44{{ 535'4& — 2 sin(666 )

1/7 log base 0.989110194 ((((1/((((2olden ratio + 1/4(((2.742306051496 + 530.848 +

0.000508757))))))))))
Input interpretation:
; 1
=1
PRostennIoal 1(2.742306051496 + 530.848 + 0.000508757)

7

logyix) is the base- b lagarithm
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#isthe golden ratio

Result:
64.00000. ..

64

Alternative representation:

1

E, logg oge11

1
&+ i (2.7423060514960000 + 530.848 + 0.000508757) |

log| —L
g[mszzfm ]

7 1og(0.98911)

logix) is the natural logarithm

Series representations:

1 1
- logg ogent 1 -
7 ¢+ (2.7423060514960000 +530.848 + 0.000508757)

-1} | - 1
il 1+133.3-.:~8+<-:|-Tk

k
710g(0.98911)

1 1
= logg ose11 1 =
7 &+ = (2.7423060514960000 + 530.848 + 0.000508757)

[l
¥

L)
J Z[—D.DIDEEQE}"‘ Gik)

-13.047 lng[
k=0

J— 0.142857 lag(

1
133.398 + 4 133.398 +4¢

1 I I
141 1.1

; 1y K — (—1 L
for | G0y = 0 and Gik

From:

http://mathworld.wolfram.com/MadelungConstants.html

Wr ':_ 1}1+_,:‘+J.':+I

I k== Al i 4
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&

=12 Z sech’ [an.,'m +n ]

=13,

=1.74756 ...

-1.747564 = Madelung constant

From the result of:

g . 1 1
Fr) :-rD—:ﬁ{(D 2)

i 1 7 10(1@“?J b (1+72al)r i
{5—10 { 3-D D-1 J
" VP (1 — 24aA — 60Q2rt—20) [Ga-Qz-r}f"'D =% 240 "ij e
LT 2D -5
a2 Lk gD | 4 Ga()2rd-2D GQQZ 4-2D
q:{D_z-] (—1+242A) Qr® \,Il "—1f24an 2 1—24an )}
3(D—3)(2D—5)(D—1)/rP (1 - 7-1&.-'&—6&(.23
+C'on.s—t}.

That is equal to 516.5275628, we obtain:

516.5275628 + 1.747564 =518.2751268

Inserting this value in the following mock theta function formula, we obtain:

sqrt(golden ratio) * exp(Pi*sqrt(518.2751268/15)) / (2*57(1/4)*sqrt(518.2751268))

Input interpretation:
I 5182751268

EXp [;r \.II' — ]

) ———

2 V5 + 518.2751268

Result:
1.95585729... = 10°

1955857.29...

56
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Series representations:

518275
ﬁexp[,w! . ]

2 V5 V518.275 1 1
i -1F (-], 34551725 55* 1% [-2), @-20)* 5*
exp[:r Vo Eig S X =
1 &
A— <—1J"{-2]k¢51s.2?5-z,:,:kz,j
25 Lk =
for not {(zgeR and —w < zg < 0))

518.275
73 nfe (27 |

aArgig — x)
- - Exp[”r{—“
2 Y5 v518.275 2

k k ..=k 1
[ arg[34551? - x) ) [—1} [34.551? -Xy X [_E}k
EXp nexp[:n { JJ\'{; Z
2 k!
k=0
e k! !
i arg(518.275 - x) y & (-1 (518.275 —.74:'}lllc x* [_El}k
245 Exp[zn{ ”
2 k!
k=0
forixeRandx <0
Vo exp|n 518.275
15 1 41/2 |arz(34.5517 -z ¥i2
. = |CXp|T (_J
25 ¥/518.275 Zo
k(1 e
1)2 {1421 g(34.5517 -2 {2 m)]) xn (-1 [_z}k (34.5517 —z0)" zg
ty) 2‘
ke
k=0

( 1 ]— 1/2 |arg{318.275 —=p 2 m)|+1/ 2 |argid—=n W2 7))

Zp
k ok

a1 ['El}k (d—20)* 25

V2 |arE(518.275 20 )2 M)+ 12 [argio-20 V(27 I
k!

/

0

k=0
[2 95 i ~1f(-3), 518.275 - 50 z*

k=0

k!

1.95585729 x 106 / 9.934057617
Where 9.9340... is a value of a black hole entropy

Input interpretation:
57



1.95585729  10°
0.934057617

Result:
196884.02920604884589124685766355969384750549509521 73443589 .

196884.029206...
Or:

1/9.9340*sqrt(golden ratio) * exp(Pi*sqrt(518.2744828/15)) /
(2%57°(1/4)*sqrt(518.2744828))

Input interpretation:

I 5182744828
T 2 bl LrR.ed
\J 15

; EXp
340 “G R E L ZFT LT}
9.9 2 Y5 V518.2744828
#isthe golden ratio
Result:

196883.0346030501807414151666943204508842544063764947841232....

196883.0346....

Series representations:

_ | N
“‘I‘I" EKP[?I'\f 518.274 ]

13

(2 V5 V518.274 }9.934 -

2 i ':—l]kl:—l‘ll -:34.5516—z|:|]kz'k -1 _l'| ':‘f"ztl-‘k —K
0.0336592 Exp[;r Vg TP, 2k 5 ] 5y ': E-kkl 0

1-13"|:-%'|k<513.2?4_z,:,ﬁzn-k

Z{U
k=0 k!
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|
R 518.274
Vi exp[;r\f s ]

(2 V5 v 518.274 }9.934 i

argig —xj
0.0336592 E:q::l[:rrlﬂg{Lh 2 J] EXp

hi

arg(34.5516 -x)y —
IRE
2w

& Eoockd o k k .k (1)
o (-1)* (34.5516 - x)" x [_E}k] @ (1" (@-x) x [‘EL] /
/

nexp[ur{

k! k!

k=0

[ arg(518.274 — x)
Exp(”r \‘ J]
2

k=0
k k .~k f 1)
w (-1)° (518.274 - x)* x ['zL]

k!

k=0

|
P 318.274
Y EK]_][II’\I —15 ]

(2 V5 V518.274 9.934 i

[CI 0336592 EXp[}T (i]”— largi34.5516-2 /{2 m)] Sl/2 (14a1g(345516 50 )2 m))
. o
2p

@ (-1 (-1), (34.5516 - z0)" z.ﬁk]

k=0 el
[ 1 ]— /2 [anrg{518.274 -z W2 m)]+1/2 |argld—=n (2 7))

g
_ 14k {_ 1] o k &
Z- 1/2 |arg({318.2 74 —zg W2 m)]+1/ 2 [argld—zq W2 m)) o -1 2 }k =) 3o )
. 2, k! /

k=0

w (-1 (-7, (518.274 - z0) z*
K

=]

A similar result can be obtained also by the Ramanujan mock theta functions. Indeed,
we have the difference between the two following values of Ramanujan mock theta
functions:

2.6709253774829 - 0.9243408674589 = 1.746584510024

Adding this result 1.746584510024 to the above solution 516.5275628, we obtain
518.274147. Then, inserting it in the previous mock formula, we obtain:

1/9.9340*sqrt(golden ratio) * exp(Pi*sqrt(518.27414731/15)) /
(2%5°(1/4)*sqrt(518.27414731))
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Input interpretation:

|
| 518.27414731
oo
9.9340 2 Y5 V518.27414731
#isthe golden ratio
Result:

196881.9215847116965728872215010107282627274477546136840595 ...
196881.92158....

196881.92158, 196884.029206... and 196883.0346....

results very near to the term 196884 that is in the Fourier expansion of the
normalized J-invariant.

Furthermore, from:
Three-dimensional AdS gravity and extremal CFTs at ¢ = 8m

Spyros D. Avramis,ab Alex Kehagias b and Constantina Mattheopoulou
https://iopscience.iop.org/article/10.1088/1126-6708/2007/11/022/pdf

we have that:

For ¢ = 24 and ¢ = 48, the (holomorphic) partition functions read
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Zau(r) = jlr) —T44
— g1 + 196884 g + 21493760 ¢* + 864299970 ¢° + 20245856256 ¢* + . ..

and

Zys(7) = j%(7) — 1488 j(7) + 159769
= ¢ % + 1+ 42987520 ¢ + 40491909396 ¢ + 8504046600192¢° + ..., (1.6)

where j(7) is the modular j-function and g = €*™'7. The partition function in (1.5) defines a
very special theory among the 71 holomorphic CFTs believed to exist at ¢ = 24 [14]. It was
first constructed by Frenkel, Lepowsky and Meurman [15] (see also [16]) by considering 24
chiral bosons on the Leech lattice and using a Zs orbifold to project out the 24 dimension-1
primaries. The 196884 dimension-2 operators correspond to one Virasoro descendant plus
196883 primaries whose number is the dimension of the lowest non-trivial representation of
the largest sporadic group, the monster group. In fact, each coefficient in (1.5) equals the
number of descendants at this level plus the dimension of an irreducible representation of
the monster; this observation forms part of monstrous moonshine, an unexpected connec-
tion between modular functions and finite simple groups. For the partition function (1.6)
and, in general, all Z4(7) with k& = 2, the corresponding CFTs have not been identified,
but the number of available lattices in these dimensions makes their existence plausible.

Series representations:

518.274147310000
15 ez |

15

(2 V5 V518.274147310000 )9.934
o 1) {_51 ), (34.5516098206667 ~ zg e gk ]

[0.0336592 exp[frﬁ.'" %0 ), '
& k!
k=01 /

o 1 (-1) @-20F 2"
[m (-1 (~1), (518.274147310000 - zo)* z*

ke

k!

k=0
for not ((zgeR and —e < zg = 0))
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13

"llli? Exp[;r\/ 218.274147310000 ]

[2 V5 V518.274147310000 }9.934

[D.D335592 Exp[z n{w”

exp[;r exp(z T [

w0 (—1)F (34.5516098206667 - x)F x* [-

2

Vx 3

k=0 ki

1

ﬂ]

o k!
w (=1} (518.274147310000 — x* x* {- 21 L]

for R and 0
o k!

15

Vo Exp[;r\/ 518.274147310000 ]
0.0336592

[E V5 V518.274147310000 }9.934

4]

arg(34.5516008206667 - x}J]

k k&
o (=17 @ -x) x [—g}k / ( {arg[518.2?414?3100013—x}J]
=54
pl.i'T E;r

exp[ ( 1 Jl-"z argl34.55 1609820666720 )/(2 7)) /2 (141a15(34 5516008206667 20 /(2 1))
I

Eity)

o (-1F(-1) (34.5516098206667 - z0)* z5*

k!
k=0
[ 1 ]- 1/2 |mugl518. 2741473 10000z )2 11|+ 1/ 2 [ gid-zn V(2 7))

Zp

- 1/2 ang(518.274147310000 20 /(2 m)|+1/2 |arg(d—z0 (2 m)]
0
k=0

[:, -1 [_51 L (518.274147310000 - zg)* =¥
k!

=0

Now, we have that:

e/ _1£0
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o (-1 (-2) @-z0

k&

I 3

k!

/
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count fr(0) < 0 leads the form function to obey
3y < 0. Furthermore, one can extract more con-
straints evaluating (727) at the throat, namely

1
AT (Pm + Pmt) |rg = F-ﬁ"{ﬂ}
0

(1—75p) roag .
= 42 (1 =% g ) fr(0),(730)

and thus for a zero redshift function at the throat,
namely aj, = 0, and considering 47 (g + Pmt) |7y =
0, we acquire the constraint 5; < —1. For the
general case aj # 0, we obtain the restriction
roah < [1—2/(1- A).

For
roag < [1—2/(1— Bo)]-

We obtain:

(1-(2/(1-(-2))); (1-(2/(1+2)))

Input:

2
1 -
1+2

Exact result:
1

3

Decimal approximation:
0.333333333333333333333333333333333333333333333333333333333..

0.333333333333.....
Fora,=3; 1, =1/9

F1(0) <0; Fr(0)=-0.8; By = —2

1 :
47 (_ﬂm ‘I‘pmtj !T‘ﬂ == ﬁf]’_{[}}
i)

_(A=8) (, _roag
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L0.8/(2*(1/9)72) — (142)/(4*(1/9)°2) * (1-(1/3*1/2))*(-0.8)

Input:
0.8 1+2 [1

AT (P + Pmt) |ro
‘ =8.1

a, = 1.12420238394

From:

Stable spiral for as < 3 and

—3?\@\/(“ : (Eag)? < ay <0or
2

3
—336&3—'—288}“

a1 < 0,00 < 2 (168 — 36v/6) ~ 1.124.

Saddle otherwise (hyperbolic cases).

_32%sqrt(3)*sqrt((((((3-1.12420238394)3)))/(((71%1.124202383942-
366*1.12420238394+288)"2)))))

Input interpretation:

[ 3
ey (3 -1.12420238394)
-32+ 3

\ (71-1.124202383947 + 366 - (- 1.12420238394) + 288)°

Result:
—4.2220543383...

-4.2220543383...

1/10735%(((-(-32*sqrt(3)*sqrt((((((3-1.12420238394)3)))/(((71*1.12420238394"2-
366%1.12420238394+288)°2))))))) 1/3
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Input interpretation:

1 il (3 - 1.12420238394)°
10%° \ \4' (71« 1.124202383947 + 366 « (- 1.12420238394) + 288
Result:

1.6162477730... x 10733
1.616247773... * 107 result practically equal to the Planck length
Now, we have that:

curve), and A =0.05, o = 0.140, 3 = 0.55, and A = 1.8 (long
dashed eurve!, respecitvely. The initial value for H used fo
numerically integrat= Eq. (814) 1s H(0) = 0.1. From [607].

is we take p,, = 0. In this case the gravitational
field equations (809) and (810) become

3aH?* —6H?> 1+ A

Pm(t) = 68MHA —2 " {813)
and
o oM =GN @A 1)

'~ T4HZ (a + BIA — 350H2) — 4

respectively.

From:

(o) = 30" —6H + A
Pmll) = " 6BAHE—2

((((3*0.40%0.174)-6(0.1)"2+0.05))) / ((((6*0.55*1.8%0.1°4)-2)))

Input:
3x0.4%0.1* -6x0.1%2 +0.05

6-055-1.8-0.1*-2

Result:

0.004941467615881916929328010419094471057904197546671361394...
Repeating decimal:
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0.004941467615881916929328010419094471057904197546671361394...

(period 9870)

0.00494146761588191....

From the following formula of the coefficients of the “5™ order” mock theta function
psi(q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))

(OEIS — sequence A053261)

we obtain, for n = 127.956:

sqrt(golden ratio) * exp(Pi*sqrt(127.956/15)) / (2*5™(1/4)*sqrt(127.956))

Input interpretation:

|
EXP[II"J 12'?1..:56 ]
Ve

25  127.956

#isthe golden ratio

Result:

363.1652985107259188463830215530212541336208337729651752004...
363.1652985....

Series representations:

vV exp[;r ‘j 127.956 ]

13

2 V5 v 127.956
n— (-15(-1), (8.5304 2k =3¢ 1 (-1} (g-zg o5k
Exp[;r Yo I3, = v iy E"‘k!

Q¥ Yo c—1]".:-15:|k112?.956-z.;.1kz.5"
Lk:ﬂ et
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Exp[}T 12'?'5‘56
[ arg[q&« X)
explirm 3 J]
273 127.956 4

k e
( {arg[E.SBDﬂr—x}“v{—i (-1)" (8.5304 —x)" x [_E}k

ex ex X

o i 2x & ki

L ki /

k=0

[2 5 EXp[!}T

2 k!

k k -k 1
arg(127.956 _x}” = (—1) (127.956 - x)" x [—E}k]
k=0

ﬁ exp|r 127056
15 1 41/2 |=2ug(8.5304 —=q {2 )
= |CXp|x [_J

2 V5 v 127.956 %o
w (1) [_El}k (8.5304 - zo)° z.gk]

G172 (14la1g(8.5304 =g )2 m)) Z
k!

4]

k=0
[ 1 ]— 1)2 |aug{127.956 =g W2 w41/ 2 largld—zn W2 7))

Zp

_1.k [ k _—k
-1/2 |arg(127.956 -z V(2 m)|+1/2 [mrgid—zg V(2 m)) =~ -1 } ¢ —%0) %y

5 J
s ke

/

k=0

Vs 2, T

[2 = & 1 (-3), (127.956 - z0)f 55"
k=0

Inserting this value in the previous expression, we obtain:

363.165* 1/(((((((3%0.40%0.174)-6(0.1)2+0.05)))*1 / ((((6%0.55%1.8*0.1°4)-2)))))))

Input interpretation:

1
363.165

(3+0.4-01%-6-0.1* + 0.05)» ——L———
T B055-1.8.0.17-2

Result:

73493.34817712550607287449392712550607287449392712550607287...
73493.34817712550607287449302 (period 18)
73493.3481771255....

We have the following mathematical connection:
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1

363.165 = 2 1
(320.4-0.1% -6-0.1° +0.05) P — 73493 34817 =
/13 N exp {/‘d}fr( n —P;DP; )} | Bp)ng + \
= —3927 +2 k [[d}(“]exp{/da (_ﬁDX“Dgxp)}mp‘Xs 0>“) =
\ -

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)

= (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)

[ m<fem(—(4)) 3 “@rgiofas

—_—c ;)L._.i;pl—sg

/
k<ﬂ{< esln T ) (log ') (log X)~2F  — (e2* (log Ty + &5"R} (log 7)) T~ 9})

7.9313976505275 x 108
/(26 X 4)%2 —24 = (26 x4 - 24 = 73493.30662...
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(the Karatsuba’s equation concerning the zeros of a special type of function
connected with Dirichlet series)

From:
By = (3aH* —6H?* + A) (3AH* —1)
1) = 4H? (v + AN — 38AH?) — 4
We obtain:

(((3*0.40%0.1°4 — 6%0.1°2 + 0.05)*(3*0.55*1.8*0.174-1)))) /
((((4%0.172(0.40+0.55*1.8%0.05-3%0.55*1.8%0.1/2)-4))))

Input:
(3x0.4%0.1% - 6x0.12 + 0.05)(3x0.55x 1.8 x0.1% - 1)

4:0.1% (0.4 +0.55~ 1.8 x0.05 - 3x0.55« 1.8 <0.1%) -4

Result:

~0.00247967609022677198880902026708120690659388111291200459...
-0.002479676.....

From the following formula of the coefficients of the “5™ order” mock theta function
psi(q)

a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5"(1/4)*sqrt(n))

(OEIS — sequence A053261)

we obtain, forn =107.17

sqrt(golden ratio) * exp(Pi*sqrt(107.17/15)) / (2*5*(1/4)*sqrt(107.17))

Input interpretation:

II 107.17 ]

exp|r

15

Ve

2¥5 V107.17

¢ isthe golden ratio

Result:
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More digits
182.220...

Series representations:

{ f
\'f; CXP|m _10]'-?5.1'?

2 V5 V107.17
( 1K (1), (71446720 2 1R (-2, @z 25"
exp|r Vzo Ep 7 Fn - Ekk!
-1~ ] (107.17 -2 X 25*
2V5 Zk_n k!
for not ((zpeR and - zp = 0))

VI'E exp [ﬂ_ 107.17

: ]=[expwwn

2¥5 V107.17 2

ke ko..—k 1
arg(7.14467 - x) = (-1 (7.14467 - xf x (-5,
EXp nexp[ur “-\.,"x Z
2 o k!
k ko4& 1
el
. k!

w (-1F(107.17 - x)* x* {-; }k ]
2 =

(107.17 —x)
45 ol 272 5 77

for (x R and x U

Vl'; Exp[}r 107.17 ]
15 1 W12 | gl 7. 14467 -z (2 m)]
= [Exp [.?T ( i J

2¥5 v107.17 %

g 12 {1+ g7 14467 —=q (2 mi)) 2

ki 1 R S
o (-1 (7). (7.14467 - z0)" 75 ]
0

o k!

( 1 ]— /2 |arg{107.17 -z {2 m)]|+1/2 |argia—=n {2 7))

2
_14k [ k&
Z_ /2 |arg(107. 17 =2g W{2 m)|+1/2 | ar g{dr—=g W2 m)] LW 1} } (¢ —Zo) Zo

d ki
k=0
k 1 k _—k
[Ettﬁ5 i —1) [—E}k[m?.l?—z.j} o

k=0

/
/

k!
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Inserting this value in the previous expression, we obtain:

182.22/-((((((((3*0.40%0.174 — 6*%0.1°2 + 0.05)*(3*0.55%1.8%0.174-1))))*1 /
((((4%0.172(0.40+0.55*1.8*%0.05-3*0.55*1.8%0.1°2)-4)))))))))

Input interpretation:
-[132.22 f,.f[[[:a 0.4-0.1% -6 0.1° + 0.05) (3~ 0.55 ~ 1.8 x 0.1% - 1))

1
4.0.17 (0.4 +055x1.8x0.05-3=x0.55%1.8 D.lz]—4]]

Result:

73485.40429058037524594197189115774672527133271132133531108...
73485.40429...

We have the following mathematical connections:

(-[132.22{?[{[3 0.4-0.1% -6 0.1° + 0.05) (3~ 0.55 ~ 1.8 x 0.1% - 1)) \

1
4.0.12 (0.4 +0.55 1.8 0,05 - 3 0.55 - 1.8 0.12]-4]] — 73485.40429 =

\ /

/13 N exp U‘d'?r (—ﬁPJ)PE)} | Bp )xs n \
= 392742 k /[dX“]exp{/d& (_ﬁnxufﬂxp)}m#,xf 0>\\) B

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)
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=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)

/

= agpl-e:

=2 .
( Iy <Z S exp (— (LH)E) X i{m B (L) ﬁrt-:"f-rth dt < \
\ <8t [ tog D) Qog ) 4 GogTy 2r+s£’hltlogf>"'”'9‘}/

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:

THE WORK OF GEORGE ANDREWS: A MADISON PERSPECTIVE
By Richard Askey

| Cl o q.ﬁn—l—-ﬁ)(l s qfh'e;Q}(l + q-’jﬂ-l—ﬁj
@G(_Q) - H (1 qlﬂn.—g)(l — qicln+8)

=1

- e 1 P — (_l)ﬂqnfi-ﬁﬂ—k-ﬁ}fﬁ(l 1 g5")
+1-]J—¢"?) N —+ (1 ¢ ") o'l i |
?!;[D 1 — f;' Z (J_ _ q:JﬂTl)(l _ q-_in—lj
wheng=e¢*andt —0
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This and similar identities for the other fiftth order mock theta functions
were central to their study as George noted [22].

t=0.5

-0.5 .
For q=¢", we obtain:

product ((((1-(exp(-0.5))(5n+5))) ((1+(exp(-0.5))(5n+2))) ((1+(exp(-

0.5))"(5n+3))))) / ((((1-(exp(-0.5))(10n+2))) ((1-(exp(-0.5))*(10n+8))))), n=0 to
infinity

Input interpretation:
© (1 -exp?™?(-0.5)) (1 + exp® " (-0.5)) {1 + exp® "**(-0.5))

u (1-exp'®™*?(-0.5)) (1 - exp'® ™*8(-0.5))

Approximated product:

= {1+ 0.606531%*3")(1 + 0.6065313* ") {1 - 0.606531°+3 ")
|l 12410 PSR - = 2.59524
n=0 (1-0.606531°*1"")(1 - 0.606531°+1°")

2.59524

product ((((1-(exp(-0.5))"(5n+5))*-1))), n=0 to infinity
Input interpretation:

[—s

ap 1 —exp®™(-0.5)

Infinite product:
- 1

[ — = 1.097477024605212
i 1-0.606531°™

1.097477024605212

(((1/(1-exp(-0.5))+(1-((exp(-0.5)*(-1)))))) sum (((-1)"n*exp(-
0.5) (n(15n+5)/2)*(1+exp(-0.5)(5n)))) / (1-(exp(-0.5)) (5n+1)) ((1-(exp(-
0.5))"(5n-1))))), n=1..5778
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Where 5778 is a Lucas number

Input interpretation:

J:-'l-' n+ |
[ 1 [ 1 ]]SLS (-1 exp” 2 " 0.5) (1 + exp"(-0.5))

—————————————] +
1 - exp(-0.5) (1-exp”™!(-0.5))(1 - exp® " 1(-0.5)}

B exp(-0.5)

n=1

Result:
-0.0167965

-0.0167965

Thence:
2.59524+1-1.097477024605212*(-0.0167965)

Input interpretation:
2.50524 +1 - 0.0167965 - (-1.097477024605212)

Result:
3.613673772843781443358

Repeating decimal:
3.613673772843781443358
3.6136737728...

We perform the 128" root of the result and obtain:
(((1/((2.59524+1-1.097477024605212*(-0.0167965))))))*1/128

Input interpretation:
I

1
128
‘-ql 2.59524 + 1 - 0.0167965 - (-1.097477024605212)

Result:
0.90001329. .

0.99001329.... result very near to the dilaton value 0.989117352243 = ¢

Now we have:
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a) If we execute the 1444™ root of the inverse of the result of above mock
theta function, we obtain the following result:

(((((1/((2.59524+1-1.097477024605212*(-0.0167965))))))))"1/1444

Input interpretation:
|

| 1
1444
‘ul 2.50524 +1-0.0167965 - (-1.097477024605212)

Result:
0.900110697...

0.999110697... result practically equal to the value of the following Rogers-
Ramanujan continued fraction:

e_% e ™3
7 =1- REP =~ 0.9991104684
-p+1 H—e‘”’ﬁ
1+3 (051/5_3 -1 +——
e—47r«/§
1+
1+...

Performing the following calculation, we obtain:

sqrt((((log base 0.999110697 ((((((1/((2.59524+1-1.097477024605212%(-
0.0167965)))))))))

Input interpretation:
I

| [ ! ]
lo 7
| B0eeeI087| 5 59524 + 1 - 0.0167965 - (- 1.097477024605212)

loggixis the base- b logarithm

Result:

38.0000...

38

All 2nd roots of 1444.:

38. ¢ = 38.000 (real, principal root)
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38.¢' " = —38.000 (real root)

Alternative representation:

| 1

f 1020.999111[ ] =
\

2.50524 +1 - 1.0974770246052120000 (-1)0.0167965

f
|| lag[ 3.6136?}
\ logi0.999111)

log(x) is the natural logarithm
Series representations:
I
| 1
"1| 1030.99.0111[ ] =

2.50524 +1-1.0974770246052120000 (-1)0.0167965

w i=1F [—0.723273
E|10:=1 I

\" log0.999111)

| [ : ]
lo —
xq' B0999111{ 5 59504 + 1 - 1.0974770246052120000 (—1) 0.0167965

e 1

'\"I -1+ lng.:,m;“l[DE'?ﬁ?E?} Z[ 2 ][— 1+ lng.:,.pg.plll[D.E'?ﬁ?E?H_k
Ik

k=0

ll [ 1 ]
f logn ooo111 =
\

2.59524 +1 - 1.0974770246052120000 (-1)0.0167965

o (- by g 108'0_999111[D-2?5?2?”_k [_ éjk

v -1 +1080.099111(0.276727) 3’ T
k=0

b) Instead, if we execute the 4096™ root of the inverse of the result of above
mock theta function, we obtain the following result:

(((1/((2.59524+1-1.097477024605212*(-0.0167965))))))1/4096
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Input interpretation:
|

| 1
4096
\ql 2.59524 +1-0.0167965 » (-1.097477024605212)

Result:
0.9906863056. ..

0.9996863956... result very near to the value of the following Rogers-Ramanujan
continued fraction:

e_% e ™V
\/g =1- efz;r\/E ~(0.9991104684
-@p+1 H—e‘”ﬁ
143 (054\/5_3 -1 14
6—471'«/3
1+
1+...

Then:

sqrt((((log base 0.9996863956 (((1/((2.59524+1-1.097477024605212*(-
0.0167965))))))))

Input interpretation:
|

1
lo [ J
| "0B0.0006863956| 5 co0a 1 0.0167965 - (—1.097477024605212)

logpixiis the base-b logarithm

Result:

64.0000...

64

All 2nd roots of 4096.:

64. ¢” =64.000 (real, principal root)

64. '™ =—64.000 (real root)

Alternative representation:
II 1
,.ql lﬂgu..uwﬁs&[ ] =

2.59524 +1-1.0974770246052120000 (-1)0.0167965

| N
I log[ 3.6136?}
\ log(0.999686)
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logix is the natural logarithm

Series representations:
|

| [ : ]
lo —
xq' B0.999686( 5 Soc04 + 1 - 1.0074770246052120000 (—1) 0.0167965

o -1 (-0.723273

\ " log0.999686)

| ( 1 J
la =
',4' B0.999686| 5 o504 + 1 - 1.0974770246052120000 (1) 0.0167965

w1

v =1 + logy ooogss(0.276727) Z[ 2 ][— 1+ lngn_pppﬁgﬁ[D.E'?ﬁ?E?ﬂ'k
k

k=0

| [ : J
lo —
'-q' B0.099686) 5 59594 + 1 - 1.0974770246052120000 (- 1) 0.0167965

@ (-1 (-1 +logo cooess(0-276 72707 (- 7},

V =1 +log oo06s6(0.276727) D' 7
k=0

sqrt((((log base 0.9996863956 (((1/((2.59524+1-1.097477024605212%(-
0.0167965))))))))-((((sqrt((((log base 0.999110697 ((((((1/((2.59524+1-
1.097477024605212%(-0.0167965)))N)NN)))

Input interpretation:
|

1

lo [ ] =
\q' B0.9006863956| ) 9594 1 1 _ 0.0167965 - (— 1.097477024605212)

|

1
lo ( ]
,J 80999110697\ 59524 + 1 - 0.0167965 - (- 1.097477024605212)

loggixiis the base=b logarithm

Result:
26.0000...

26

78



Alternative representation:

|
1
la [ ] -
xq{ B0.999686| 5 So504 + 1 - 1.0974770246052120000 (—1)0.0167965

1
lo ( ] N
'.q( 80.999111| 5 50524 + 1 - 1.0974770246052120000 (- 1) 0.0167965

1 | 1
_ lcg[B.lSlBlS?} + 108{3.6136?}
\ 10gi0.999111)  \ log(0.999686)

logix is the natural logarithm

Series representations:

|
1
la [ ] -
xq{ B0.999686| 5 So504 + 1 - 1.0974770246052120000 (—1)0.0167965

1
lo ( ] N
'.q( 80.999111| 5 50524 + 1 - 1.0974770246052120000 (- 1) 0.0167965

a0 1
Z[ 2 ][—[- 1 + 1085 000111(0.276727)F 4 1 + logg coo111(0.276727) +
k
k=0

(~1 + 1080 000636(0.276727) ™  ~1 + log cooess(0.276727) |

|
1
lo [ J -
xq{ B0.999686( 5 So504 + 1 - 1.0974770246052120000 (—1)0.0167965
ot 1 iz
\ B0999111{ 5 50504 + 1 - 1.0974770246052120000 (—1)0.0167965)

=1 (-0.723273) w (=1 (-0.723273F
E’k:l I Ek:l k

N7 log0.999111) T\ log0.999686)

1
logn oo [ 7 ] )
"1’ ] 2.59524 +1-1.0974770246052120000 (-1)0.0167965
’ll Ly ( 7 1 5 ~ 7 ]
o
\ B0eIl| 5 5oco4 + 1 - 1.0974770246052120000 (- 1) 0.0167965

= 1 1

.2 E (— l]'k [— 5] {—[— 1+ lagn_mlll[D.E'.?ﬁ?E?}}_k \K -1 +logn eoe111(0.276727) +
! k

b=

(~1 + 1080 c006s6(0-276727) ™ =1 + logy coogss(0.276727) )
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We note that the results of two expressions within the square roots are respectively 38
and 64. What do the two equations have in common? 64 is a fundamental number
that appears in Ramanujan's paper "Modular equations and approximation to pi".
Regarding the number 38, first of all, we note that, subtracted from 64, it provides 26

¢) Instead, if we execute the 1369" root of the inverse of the result of above
mock theta function, we obtain the following result:

((((((1/((2.59524+1-1.097477024605212*(-0.0167965)))))))))*1/1369

Input interpretation:
I

| 1
1362
W.J 2.50524 + 1 -0.0167965 (- 1.097477024605212)

Result:
0.000061999788080820583275311524123834582020507630867618013...

0.9990619.... result also very near to the previous Rogers-Ramanujan continued
fraction.

Executing the following calculation, we obtain:

(((log base 0.999061999788 ((((((1/((2.59524+1-1.097477024605212%(-
0.0167965))))))))))*1/2

Input interpretation:
I

1080 s : J
].CI 7
| 0B0.009061999788| 5 o041 0.0167965 - (— 1.097477024605212)

loggixiis the base=b logarithm

Result:
37.00000...

37

Now, the results of the two roots are respectively 64 and 37. We note that:
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sqrt((((log base 0.9996863956 (((1/((2.59524+1-1.097477024605212%(-
0.0167965)))))))))-sqrt(((log base 0.999061999788 ((((((1/((2.59524+1-
1.097477024605212%(-0.0167965)))))))

Input interpretation:
|

1
lo [ ] =
| 000006863956 5 o041 0.0167965 - (—1.097477024605212)

1
lo [ ]
\4’ 80.090061990788| 5 Socna L 1 - 0.0167965 - (— 1.097477024605212)

loggix)is the base- b logarithm

Result:
27.0000...

27

Alternative representation:
II 1
"1| IDgD.QWESG[ ] =

2.50524 +1-1.0974770246052120000(-1)0.0167965

logoseng [ : )
lo
\q' B0.0000619907880000{ 5 £oco4 L 1 - 1.0974770246052120000 (- 1) 0.0167965
|

R | 1
_ IIZ:IE'-[B.EJBEF?j + l 102[3.6136?}
~\ 10gi(0.9990619997880000) \ log(D.999686)

logixy is the natural logarithm

Series representations:
|

| [ : )
la -
xq' B0.999686( 5 So504 + 1 - 1.0974770246052120000 (—1)0.0167965

logo e [ : )
10 )
\q' B0.0000610997830000( 5 £os04 1 _ 1.0074770246052120000 (—1) 0.0 167965

W L
== Z‘ [ 2 ] [—[— 1 + ].Dgnlmﬁlggg?gsgnnu[D.E?E?E?H_k
k=0 \ K

*q'll -1 +logg soons1999788000010-276727) +
(=1 + logg cooeas(0-276727) ™ v/ ~1 + logy cooees(0-276727) |
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| ( : )
lo -
'-q' 80999686 5 o504 + 1 - 1.0974770246052120000 (- 1) 0.0167965

logoseng [ : )
lo
| “0B0.6900619907880000| 5 Soco4 ) 1 0974770246052120000 (—1) 0.0167965

e (=11 (-0.723273)" w (=1 {-0.723273)*
Yt — ¢ Yo — ¢

=7\ " 10g(0.9990619997880000) ~ \ ~ log(0.999686)

| ( 1 )
lo -
xq' 80999686 5 o594 4 1 - 1.0074770246052120000 (— 1) 0.0167965

logosoxg [ : )
lo
| 10B0.6000619007880000| 5 Soco4 ) 1.0974770246052120000 (—1) 0.0167965

1

\U-l l
= Z‘ i 1) [— 5] [—[— 1 + logg sooos1007880000(0-276727))
' ke
k=0

'\Jll -1+ lﬂgn_gggjﬁlggp?gggguu[':'.2?5?2?} +
(~1 + 1080 000636(0.276727) ™  ~1 + log coogss(0.276727) )

From this result, performing the square, we obtain:

[sqrt((((log base 0.9996863956 (((1/((2.59524-+1-1.097477024605212%(-
0.0167965)))))))))-sqrt(((log base 0.999061999788 ((((((1/((2.59524+1-
1.097477024605212%(-0.0167965)))))))]*2

Input interpretation:

|
| [ : J
lo i
[wq' B0.9996863956| 5 coco4 1 1 - 0.0167965 - (—1.007477024605212)

| 2
pErm— : J
(§]
‘Hl B0.000061990788| 5 cocna L 1 _ 0.0167965 - (- 1.097477024605212)

loggixis the base- b logarithm

Result:
720.000...

729

We think that this result can contribute to the understanding of the mock theta
function analyzed here. In fact, the sum of the two cubes 6° + 8° = 9° -1 is equal to
728 and we note that 728 =9° — 1 from which 9° =728 + 1 = 729.
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Furthermore, 729 = 9° also appears in the following sum of cubes whose result is
1729, the famous Hardy-Ramanujan number :

1729 =17 12 =97+ 107,

With regard the previous results: 38 and 26, we have that:
(3873+2673)+(1024)+24

Input:
(387 +26%) + 1024 + 24

Result:
73496
73496

Thence, we have the following mathematical connections:

|
1
/ 10 '?[ ]
\J' 80099110697 5 5004 1 - 0.0167965 - (—1.097477024605212) 4

/,ulll lﬂgn..c-c-;&suszpse[ k J _\

2.59524 + 1 - 0.0167965 - (-1.097477024605212)

| ( 1
].D - ]
| ‘080000110697 | 5 oo 1 0.0167965 - (— 1.097477024605212)

+ +1024 + 24 =

\ /

=73496 =

83



(] velfo( dapor)im, )
@ 9T k /.[dX“]exp{/dS‘ (—JJDX**D?};P)}MP,X* 0>“) -
o=t

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

=73490.8437525.... =

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

-0.000029211892

1 1
= 0.0003644621 [_ G.DDDSQ-‘-IEEBB]

0.00183393 | =

= 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/

— 0 AE;‘Pt"Eg

[ {5 eoneofas )

\ <H{(ogr [ g 7) Qog ) + (5™ (log Ty + &5'F; (log 7)) T}

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

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, withthe ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.

From the following expression previous analyzed, we obtain also:
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(((log base 0.999061999788 ((((((1/((2.59524+1-1.097477024605212%(-
0.0167965)))))N)))+18

Where 18 is a Lucas number

Input interpretation:
1

].D ) [ ] 18
B0.999061999788| 5 cocna L 1 _ (0.0167965 « (- 1.097477024605212) )

loggixiis the base=b logarithm

Result:
1387.00...

1387 result practically equal to the rest mass of Sigma baryon 1387.2

Alternative representation:

1
10 { J 18 —
B0.0900619907880000| 5 cocng L 1 _ 1.0974770246052120000 (- 1) 0.0167965 )

ok
4 1'::'8‘-[3.5:13!5:'?j
log(0.9990619997880000)

logix is the natural logarithm

Series representations:

1
10 - ( J 18 =
B0.9990619997880000| 5 £ocna L1 _ 1.0974770246052120000 (- 1) 0.0167965 )

o (-1 (-0.723273F
Teen — ¢

18 -
log(0.9990619997880000)

1
ID [ } 18 —
B0.0900619907880000| 5 cocng L 1 _1.0974770246052120000 (- 1) 0.0167965 )
18 - 1065.597840072 log(0.276727) -

log(0.276727) 3 (~0.0009380002120000)" Gik)
k=0

Now, we have that:
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1+ (14 ¢)(1+4°)
k) M qg; +& g qj;){l —qq*‘)

T

o (L+(+¢)(1+g%) = o
-1 1 ,E

+q

1+ g2!

1 — g2*

1

n={

3

% 1
H (1 o qS'.ri—-l }(1 s LFSn—i—d){l o an—H")

n=>0

For q =¢’~, we obtain:

o0
=l (1 gBn+1)(1 _ gonta)(1 _ gBntT7)’

product 1/((((1-(exp(-0.5))*(8n+1)) (1-(exp(-0.5))*(8n+4)) (1-(exp(-0.5))*(8n+7))))),

n=0 to infinity

Input interpretation:
- 1

J!Jl (1 - exp®™1(-0.5)) (1 - exp® "**{-0.5)) (1 - exp®™*7{-0.5))

Approximated product:

I I : = 3.07498

no (1-0.6065311%7(1 - 0.606531%**%"}(1 - 0.6065317*%"}
3.07498

And:

1
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i

1
H (1 = an—E}(l = : g“:‘:”"‘i){l = q8n+5}

n=>0

product 1/((((1-(exp(-0.5))*(8n+3)) (1-(exp(-0.5))*(8n+4)) (1-(exp(-0.5))*(8n+5))))),
n=0 to infinity

Input interpretation:

1 1

a0 |1 —exp® ™3 (-0.5)) (1 - exp® "**(-0.5)) (1 - exp®™**{-0.5))

Approximated product:

= 1
| | = 1.63522
neo (1 -0.606531°%7)(1 - 0.606531%*"}(1 - 0.606531°*%"

1.63522

And:
1/(3.07498 - 1.63522)"1/32

Input interpretation:
1

Y 3.07498 — 1.63522

Result:
(.0RBR747. ..

0.9886747.... result very near to the dilaton value 0.989117352243 = ¢

34/1073+(3.07498 + 1.63522)"(1/Pi)

Input interpretation:
+%3.07498 + 1.63522

10°

Result:
1.671702750040608510577403036532600320468675338451587035000. .

1.67170275....

87



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)

Alternative representations:

34 ——— 34
= 14 3.07498 +1.63522 =" 47102 + —
10° 10°
34 g e 34
= +¥Y3.07498 +1.63522 =4.7102 Yilst-10  —
10° 10°
34 Lepy——— 34
Tt ¥ zo07408 4163522 = V47102 +
10° 10°
Series representations:
-1
34 17 *EEg 1%
= 1 3.07498 +1.63522 = e 24 4.7102
2428 _ZT]
34 g 17 k| ———
S 4/ 3.07498 +1.63522 = — \ 4.7102
0 27%(-6450k)
Ek:ﬂ 'gk‘l
4 o7 k) T
o +4 3.07498 + 1.63522 = i \ 4.7102

Integral representations:

17 D.??4865.,-"'{ [ 1 :!f]

2
+& 1+#=

34 L
o V 3.07498 +1.63522 =

88
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34 17 0387433 /[ (1 V 1=¢2 ar
— + vB.D?ﬂl-QE +1.63522 = — +¢ f [|D ]
10° 500

34 17 I oo Sinit)
2t M aoraom 163522 =L L Trasesf| e =
10° 500

Now, we have that:

(28 Q .5' Z n 211 n{dn—1) {1_Sq4n)

n=1
o O+ )l ™) (L —ag )T ~af) -~ (1 —5g™")
(1+sq)(1+5¢%)---(1+s¢™1) 1-¢*)(1-g"(1—-¢°%---(1-¢*)
230 —sg)(1+2) 4 g 14 (1 =s¢®)(1+q)(1 +¢*)((1 — 5¢?)
{l+sq}(1 - q?) (14 sg)(1+ 5¢3)(1 — ¢%)(1 — q*)
_ g5 —5¢")(1+ ) (1 +¢*)(1 +¢°)(1 — 5¢°)(1 — sq*)
(1+sq)(1+s¢3)(1+ s¢®)(1 —q*)(1—q")

g2 =

(- 59q3(1 —sa)(1+2) Sfiqlei(l —5¢°)(1 +q)(1 + ¢°)((1 — sq?)
(1+sq)(1—g?) (1+sg)(1+s¢%)(1 —¢*)(1 —¢)
0 Sﬁqsa(l —s¢"2)(1+q)(1+¢°)(1 +¢°)(1 — sa®)(1 — sq")
(1 +sq)(1+ sg3)(1+ s¢°)(1 — ¢*)(1 — ¢°)

1-((exp(-0.5))"3)* ((1-((exp(-0.5))"4)*(1+2)))) / (A1 +((exp(-0.5))*(1-((exp(-
0.5))"2)))))

Input:
1-exp*(-0.5))(1+2)
1- expg[—D.S} [ 2 et
1 +exp(-0.5)(1 - exp?(-0.5))
Result:
0.581612...
0.581612...
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((exp(-0.5))* 1) *((((1-((exp(-0.5))"8))*((1+((exp(-0.5))* (((1+((exp(-0.5))"3)))*
(((1+((exp(-0.5))"2))) / ((((A+((exp(-0.5))*(1+((exp(-0.5))"3)))* ((1+((exp(-
0.5))"2))* (((1+((exp(-0.5))"))))

((exp(-0.5))* 1) *((((1-((exp(-0.5))"8))*((1+((exp(-0.5))* (((1+((exp(-0.5))"3)))*
(((1+((exp(-0.5))"2))))

Input:
exp'*(-0.5){(1 - exp®(-0.5)) (1 + exp(-0.5) ({1 + exp’ (-0.5)} {1 + exp” (- 0.5)}))}

Result:
0.00180359. .

0.00180359... = numerator

0.00180359/ (((((1+((exp(-0.5))*(1+((exp(-0.5))"3)))* ((1+((exp(-0.5))*2)))*
(((IH((exp(-0.5))*4))N)N))))

Input interpretation:
0.00180359

1 + (exp(-0.5)(1 + exp?(-0.5))) {(1 + exp?(-0.5)) (1 + exp*(-0.5)})

Result:
0.000838053...

0.000838053...

o=+ )+ )1+ 01— s®)(1 —sq")
L (1 4+ sq)(1+s¢3)(1 + sq®)(1 — ¢%)(1 — )

((1-((exp(-0.5)*12)))*(1+((exp(-0.5))* (1+((exp(-0.5))*3)))* (1+((exp(-0.5))"5)))*(1-
((exp(-0.5))"2)))*(1-((exp(-0.5))"4)))

Input:
(1-exp'*(-0.5)} (1 + (exp(-0.5) (1 + exp’(-0.5)}) (1 + exp’(-0.5)))
(1-exp®(-0.5))(1 - exp*(-0.5)

Result:
0.08B2B97...
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0.982897...
-(((exp(-0.5))"33))*0.9828974429

Input interpretation:
exp> (-0.5)  (-0.9828974429)

Result:
-6.70887... = 107

-6.70887...%10" = numerator

-6.70887 x 107-8 / (1 +H((exp(-0.5))*(1+((exp(-0.5))"3)))*(1+((exp(-0.5))"5))) *(1-
((exp(-0.5))*4))* (1+((exp(-0.5))"6))))))
Input interpretation:
. 6.70887 - 107
(1 +(exp(-0.5)(1 + exp®(-0.5))) (1 + exp®(-0.5))) (1 - exp*(-0.5)) {1 + exp®(-0.5))

Result:
-4,09979... x 107®

-4.09979... * 10°®

We note that from the denominator of above expression, we obtain:

(((((1+((exp(-0.5))*(1+((exp(-0.5))"3)))*(1+((exp(-0.5))"5))) *(1-((exp(-0.5))4))*
(I+((exp(-0.5))"6))))))

Input:
(1 +(exp(-0.5) (1 + exp”(~0.5))) {1 + exp”(-0.5))) (1 - exp*(~0.5)) (1 + exp®(-0.5))

Result:
1.636392021380231498165534895751218809288980381019850663202...

1.636392...

The final result of the expression:
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(2.8) G(s)= Z il L.n n(dn—1) (1— 1r1)

—
1+ +e)0-- A+ 1) (13862 —sg?) .- (1 — sg?™2)
Tt +sed) - (+s ) (T-A(I— )1 (1)
23 —sa)(1 + ) S.«;QMU —s®) (1 + (1 +¢)((1 — s¢®)
] (1+ﬂql(1—q2) (1 +sg)(1+sg%)(1 —?)(1 —q?)
el s 19 16)A 1P )1 s¢?)
; 1+ sq)(1+s¢?) (1 + sq7) (1 — ¢*)(1 — )

k=

Is:
(0.581612 + 0.000838053 - 4.09979¢-8)

Input interpretation:
0.581612 + 0.000838053 - 4.09979 - 107"

Result:
0.5824500120021

0.5824500120021

We note that the reciprocal of this result is:
1/(0.581612 + 0.000838053 - 4.09979¢-8)
Input interpretation:

1
0.581612 + 0.000838053 - 4.09979 - 10°®

Result:
1.716885534198245566141706396447121056231450546835792586182...

1.716885534... and it is practically equal to the Ramanujan mock theta function ¢p(q)
=1.7168646644...

We have also that, performing the 64™ root of the result, we obtain:

(0.581612 + 0.000838053 - 4.09979¢-8)"1/64

Input interpretation:
G4/
v 0.581612 + 0.000838053 - 4.09979 - 10°°
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Result:
0.99159006...

0.99159006.... result very near to the dilaton value 0.989117352243 = ¢

From which:
log base 0.99159006(0.581612 + 0.000838053 - 4.09979¢-8)

Input interpretation:
1080 0o150006(0-581612 + 0.000838053 - 4.09979 - 10°%)

loggix)is the base- b logarithm

Result:
64.0000...

64

From the following Ramanujan modular equation, we obtain:

p— ]

(6+ VAT (V3 4+ 2VEE {4/ (T + 2V3) +/ 3+ 2v3))

[ I

Gayy =

Gs3; = (((0.9322052927154882* 1.701783193524*
(3.234826365531+2.542459756837))))
1/(1.701783193524%2) * G,

Input interpretation:
1

1.701783193524 - 2
(0.9322052927154882 - 1.701783193524 (3.234826365531 + 2.542459756837))

Result:
2.6928083504015946100170300288

2.692808...

(((log base 0.99159006(0.581612 + 0.000838053 - 4.09979-
8))))(2.692808)+322+76+29+3

Where 2.692808 is the above result obtained from the G333 modular form of
Ramanujan

Input interpretation:
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loga So2808 16(0.581612 + 0.000838053 — 4.09979 - 107} + 322 + 76 + 29 + 3

logpixiis the base-b logarithm

Result:
73402 6...

73492.6

Or, utilizing the following coefficients formula of the 5™ order mock theta function:
a(n) ~ sqrt(phi) * exp(Pi*sqrt(n/15)) / (2*5*(1/4)*sqrt(n))

for n = 133.22, we obtain:

((((((log base 0.99159006(0.581612 + 0.000838053 - 4.09979¢-8))))(2.692808)))) +
(((sqrt(golden ratio) * exp(Pi*sqrt(133.22/15)) / (2*57(1/4)*sqrt(133.22)))))

Input interpretation:

[ 13322
exp;r_\ll 5

loga oo sonns(0.581612 + 0.000838053 — 4.09979 - 107} +y ¢ ;
2+5 v133.22

loggixiis the base=b logarithm

# iz the golden ratio

Result:
73491.7...

73491.7

We obtain the following mathematical connection:

EXp

™ II 133.22
(T

logs &oa808,6(0.581612 + 0.000838053 — 4.09979 - 107 %)+ ¢

2V5 V133.22 | = 73491.7 >

. S 1

13 N exp U d& (——;I_MZPTDPE)} | Bp)s s \
/[dX“]exp { /d3 (—%DX“DQX“)} | XEXE=0 >\:\)
. . L Biil
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= —3927+2k




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

=73490.8437525.... =

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

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

— 73491.78832548118710549159572042220548025195726563413398700...

73491.7883254... =

/ In < T oxp (__ (%)2) 2 _i};_) B (L) h-EcT ) JE dt < \

—_—c l.__-;pl"!;g

/
k <H{< eﬂjgr )m (log 7') (log X)=% - (e5™ (log T)*" -+ &5"h] (log 7)) T‘Bl} )

7.9313976505275 x 108
/(26 x 4)2 =24 = (26 <47 - 24 = 73493.30662. ..

Mathematical connections with the boundary state corresponding to the NSNS-sector
of N Dp-branes in the limit of u — oo, withthe ratio concerning the general
asymptotically flat solution of the equations of motion of the p-brane and with the
Karatsuba’s equation concerning the zeros of a special type of function

connected with Dirichlet series.
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