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Abstract

In this article, we present solutions for one of the oldest mathematical problems, the Collatz Conjecture, and provide a proof
for the Riemann Hypothesis, utilizing a new number theory based on newly discovered number properties, which will also be
presented in this paper. This became possible through the Sophy-Peter mathematical framework, built upon this new number
theory. The Collatz Conjecture will be disproven, but as an alternative, the Oscillating Theorem will be introduced, with its
correctness proven within this article. Furthermore, we present the general version of the Riemann zeta function, developed
based on the new number theory. The correctness of this function is verified by comparing it with existing results of the zeta
function. Using this approach and the Sophy-Peter framework, we have successfully proven the Riemann Hypothesis, long
considered a millennium problem. Moreover, since the general zeta function is proven, this implies the correctness of the new

number theory and the Sophy-Peter framework.
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Introduction

Concept of Infinity and the Problem with the Thinking Paradigm
We can suppose that giving a definition for infinity is kind of
pointless since everybody knows what it means, but we will give
a formal definition. Infinity is something which is boundless,
endless, or larger than any natural number [1]. Imagine counting
numbers: no matter how high you count, you can always count
one more, but how do we know that it is true? How do we know
there is no limit? Do we know at least one real-life example of
infinity? Someone could say, *Yes, for example, the expansion of
the universe,’ but it is a theory, which means no one has actually
proved that.

We will take a look at infinity from the point of view of a hypoth-
esis. Infinity is an assumption made by humans and has a lot of
contradictions (examples of which will be presented in chapter
3) [2]. If we are being honest, if we took any other hypothesis
and got a huge amount of contradictions, we would immediately

conclude that the hypothesis is wrong. Then the philosophical
question arises: why do humans continue to believe in that con-
cept?

Maybe it is an illusion made by our brains since we suppose our
brains want to believe in the fact that we are having an unlimited
amount of computational power (so assuming infinity doesn’t
exist is a contradiction to this belief because it implies we are
limited). Except for that, we are trusting smart philosophers, and
most people would be afraid to contradict their ideas, especially
after hundreds of years. Now, when we are thinking about the
concept of infinity, does it really make sense, or do we want it
to make sense?

Collatz Conjecture

The Collatz Conjecture, also known as the 3n + 1 conjecture,
was a famous unsolved problem in mathematics before this ar-
ticle [3]. It begins with a simple rule applied to any positive in-
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teger: if the number is even, divide it by two; if it’s odd, triple it
and add one.

_*5' ifn=0 (mod2),

fin) =

In+l ifn=1 (mod2). (221)
This process is repeated, generating a sequence of numbers. A
sequence will begin with any positive integer, and take the result

at each step as the input at the next.

n for i =10,
a; =

for 7 = 10)

flaisy) (2.2.2)

Where q, is the value of f applied to n recursively i times; a, =

1 Om).

The conjecture asserts that no matter which positive integer
you start with, the sequence will eventually reach the number
1. From there, it will continue indefinitely in the cycle 4, 2, 1.
Despite its straightforward premise, the Collatz Conjecture has
resisted proof by mathematicians for decades, and verifying its
truth for all positive integers was a challenging open question in
the field of number theory before this paper.

Riemann Hypothesis

The Riemann Hypothesis, one of the most important and, before
this article, longstanding unsolved problems in mathematics, is also
considered one of the seven Millennium Prize Problems [4, 5].

The hypothesis, proposed by the German mathematician Ber-
nhard Riemann in 1859, is a conjecture about the zeros of the
Riemann zeta function, which plays a central role in analytic
number theory. The zeta function, denoted as {(s), is initially de-
fined for complex numbers s with a real part greater than 1 by the
convergent series [6]:

s)=) —
?,E;I " (2.3.3)

It can also be extended to other values except s = | through an-
alytic continuation.

The hypothesis specifically concerns the locations of the
non-trivial zeros of the zeta function. Non-trivial zeros are
complex numbers that are neither negative even integers (the
so-called ’trivial zeros’) nor other numbers where the function
trivially equals zero. According to the Riemann Hypothesis, all
non-trivial zeros have a real part of 1. This assertion, if proven
true, would imply a profound result: it would suggest a remark-
able regularity in the way prime numbers are distributed among
the integers, as the zeros of the zeta function are deeply connect-
ed to the distribution of primes through the explicit formulas in
number theory.

Contradictions
People have the assumption that we can add 1 forever which
implies existence of infinity [7]. It can be presented as following

sum:
o0
Z T

We could assume that the answer will be infinity, but actually,
it is not true, and in the chapter 4 we will give the answer to
what it is equal to and why. The name of this sum is Ramanujan
Summation, and since it is a paradox, it contradicts the existence
of infinity.

The argument for the existence of infinity is based on an assump-
tion that it already does; therefore, this argument is not valid. In
addition to that, there are many contradictions, such as Galileo’s
paradox, the Casimir effect, Gabriel’s horn paradox, etc, and Ra-
manujan summation that has been already mentioned before [8].
In this chapter, we will show and explain them. In other words,
these contradictions mean that the concept of infinity is not cor-
rect, since otherwise, it would not have any paradoxes.\

Galileo’s Paradox

Consider the set of the natural numbers (1, 2, 3, 4, ...) and the set
of the square numbers (1, 4, 9, 16, ...) [9]. The conclusion we can
make is that there are more natural numbers than square num-
bers because for every square number, there are many natural
numbers in between. However, due to an assumption of infinity
existence, this paradox states that this intuition is incorrect.

To see why, we will pair each natural number with its square:
1. 12

2. :22
3. 32
4, 4

By doing this, we have created a one-to-one correspondence be-
tween the natural numbers and the square numbers. This implies
that there are just as many natural numbers as there are square
numbers, despite the fact that the natural numbers seem to be a
bigger infinite series.

Despite the fact that one set appears to be ’larger’ than the other,
they can still have the same cardinality (size) if there exists a
one-to-one correspondence between their elements, which im-
plies that the paradox contradicts infinity and raises the ques-
tions:

1. Are those sets infinite?

2. Why this paradox even appear?

3. Isthe current number theory correct if it raises such paradoxes?

Casimir Effect

The Casimir effect is a force derived from quantum electrody-
namics (QED) [10]. The wide spread point view at the time this
paper was written is the Casimir effect is an indirect evidence
for the physical existence of quantum electrodynamics vacuum
energy.

The first observation of the Casimir effect where the setup con-
sisted of 2 parallel plates which are (almost perfectly) conduc-
tive, separated from each other with a Distance of d smaller than
VA, where A Is the Area for both plates.
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Figure 1: The setup for observing the Casimir force. Where the red color represent the Casimir force and the blue color is the
vacuum fluctuations

Consider a 1D toy model where a free scalar field with a neutral
charge and mass less on a line represented as:
pt,z) eRz e R (3.2.1)
let’s look at the two points where x = 0 and x = d. In this two

cases, we apply Dirichlet boundaries where the forces seem to
vanish such as:

o(t,0) = ¢(t,x) =0 (3.2.2)

In the interval from [0, d] the field configurations be Fourier
decomposed to waves with wave numbers k1 ...
nimw

kn:_u

p n=123...0¢

Therefore, the ground state energy for the vacuum density pd
can be calculated by:

oo

1 1 < nrw
P4=5q ; “__dg?_ﬁg (3.2.3)

As observed here we encountered a sum of all natural numbers
where we can use the Ramanujan Summation as in equation
4.1.18 and how the result is meaningful. But before this as in
quantum field theory, we need to regularize pd by substitution n
to f(n). it does not need to be fully specific though.

n

n+ f(n)= ng(m) And

9(0) =1
Where f and g are continuous differentiable functions at all real

numbers from 0 to infinity o, and A is the energy cutoff on a
vacuum.

Example 3.2.1. To show how regularization work, consider the
heat kernel regularization given exponential g and f(n) = nead

this leads to the serieS'

— . 1
; nead = Azdi Z (&8 \d Azdﬁ ?)
1 1
— (M) - O

Where you already see I—zl in the equation. which is another
proof of how is this sum matches in physics.

Now in the infinite interval of [d, «] we need to turn the energy
density equation in equation 3.2.3 to a momentum integral, it is
represented by pad —pow using Euler Maclaurin formula.

(n) /f( e =1

Where B are the Bernoulli numbers defined as in [11]. N rep-
resent a finite number which is another component in the UV
regularization with max *7°. If we add a function f and take the
UV limit where N — oo So as noted that f(0) =0, f'(0)=r(0) =1,
then A — oo this leads to:

= (3.2.4)

Tr( ])_ s
202 1277 2442

Pa — Poc =
(3.2.3)

Where ==-4. As in equation 3.2.3. We used the Ramanujan’s
finite values to the divergent series [12]. Ramanujan summation
corresponds the infinite-volume limit of the vacuum energy den-
sity. This density diverges in both finite and infinite interval.

A method to calculate the total vacuum energy E(d) involves
the introduction of three Dirichlet boundaries at specific points
within the interval, namely 0, d, and L, where 0 < d < L. The
underlying principle is to maintain the fixed positions of the ex-
treme boundaries at 0 and L, while allowing the boundary at d to
vary akin to a movable ’piston’. This configuration ensures the
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constancy of energy outside the interval [0, L], while enabling
the explicit computation of energy within this interval. The total
vacuum energy is derived from equation 3.2.5:

E(d) = T s -l

24d 24d(L — d)

— RarTr _  n EO'U,
24d ~ 2A(L —d)  Bout

(3.2.6)

+ Eout =

Eout is the energy outside the interval [0,L] it is a divergent and
does not depend on d. To calculate the Force in this case it will
be the negative derivative with respect to d.

wl L —2d
F(d) = -FE'(d) =

- 24 d2(L - d)? (327)

40 T

20

F(d)

-30

-40 L—

0 02 04 06

08 1

d

Figure 2: A graph of the predicted Casimir force based on distance d which appeared to be correct based on experiments and
observations

To summarize this, the Casimir effect had a challenge to predict
its value because infinity arises in the calculation of the vacuum
energy where the energy density diverges to infinity, this is a big
problem as it contradicts physical reality. Here the Ramanujan
summation to set finite values to this infinite series [13]. When
used the force predicted from this equations (equation 3.2.7)
align with experimental observations and theoretical predic-
tions. The success of the Ramanujan summation in the theoreti-
cal predictions may suggests 2 things:

1. The finite value assigned to this series is indeed correct and

matches physical reality.

2. Raises the question if this series is truly infinite and always
linearly increasing and if we should change our understand-
ing. Furthermore if infinity truly exist in our physical uni-
verse moreover in math.

Gabriel’s Horn Paradox
Consider a function [7]:
Yy = 15 =1
xr
Now we draw the area and rotate it about the x-axis. So we get
the figure:

Figure 3: Gabriel’s horn.

To compute the volume of the figure we are going use disk
method: cut it into small cylinders where the volume of each V

cylinder can be calculated using formula:
= 7r? - hight

cylinder
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where 1 is a radius of a cylinder.

This implies that we can calculate volume using integral:

o 1. 1= 1 1
V= ] myldr = ’ﬂ'[ (Vdr = —m=| =(-7—)—(-73)=7
1 1T xl

oo 1
V=
So volume of the figure is finite value which is equals 7.
To calculate surface area, we cannot look at a perfect disk

anymore, we have to consider a small length change in the r
lengths as dL, which is:

1+ (Y,
dL =/1+ ((]'.’L‘) dx

Where:
dy 1
dr 12

Which implies the calculation of surface area:
= > 1 1 1 1
SA:] 27ry{fL=21T/ f1a'l+(——2)2n’:r:=27r/ —A[ 1+ —pdx
1 1 T T 1 T xr

We know that:

271'[ i\ﬂl+lrl:t2/ 1
1T it 1

Since [ 1 diverges that implies the equation also diverges
which means:
SA =

So the paradox is that we have infinite area but at the same time
finite volume which raises the questions:

1.  Why does the paradox appear?

2. Isit possible in the real world?

Ramanujan Summation

We thought about adding an explanation of Ramanujan
Summation to chapter 3 as a contradiction, but since it is quite
long and a very important topic for the next chapters, we decided
to make it a separate chapter.

The Ramanujan summation is a proven way to assign finite
values to divergent infinite series [14]. This later evolved to be
the ¢ function.

(4.0.1)
These results are accepted in a range of fields, from quantum
field theory to astronomy, when we have to deal with equations
and series involving oo.

5|—=

=
(=]

—15 18 the proved sum of all natural numbers. Until the moment
this paper was written, there is no explanation; rather, it’s an
accepted concept used in applications involving infinity, as in
section 3.2. Let’s consider the geometric series where z < 1,
labeled as G.

Glz)=) z"=1+z+22+2 4 =1+26(2) = T
. © (4.12)

1

We can construct the Grandi’s series by setting z to -1. It’s worth
noting that G series only converges for z < 1 however the final
function is defined in C — {1}. Now the series G is

1 1

1+1 2 (4.1.3)
For this series, we can have three different outcomes such as 0,
1, and 1. To deal with infinity, we will use Grandi’s series by
assigning a finite value to infinity, which states that the sum of
this set is ;. This matches physics observations, as in section 3.2.

G=G(-1)=1-1+1—1+1...

Now consider another divergent series known as the alternating
zeta function 1). This set converges for any z > 0; for example, at
z = 2, which will eventually approach a limit of zero.

n(2) = i (_L); . 1—1, - % + % —4—1,, —040-- 0822 (41]4)
atz> 1 we obtain:
(@) -9 =3 L -
—ij% =27((z)
((2) = ;—ean(2) (4.1.5)

Back to equation 4.1.2 the G series. Considering squaring the
function, we will obtain
G(z)? =1+2:+322+423 ..

o
= Z nz"!
"
1

Since as defined before G(z) is equal to 7=;. Therefore we can
construct a similar convergence for any z > 1 but for G(z)*
1

(4.1.6)

vGlz) = T Vs> 1
_._(;(z)z—(liz)g_ (15._)2 = l—:zlz+zs 4.1.7)
Then we can take the derivative of G(z)
G'(z) = Ai(llhw

-2 (4.1.8)

An interesting fact that arises here the derivative of G(z) G'(z) is
equal to the same function squared G(z)* where

G'(x) = G(x)?

From this we can proof that G(z) is indeed equal to 1;. we can
solve the differential equation for G'(x) = G(x)* where this is
proved in equation 4.1.9 and 4.1.7.

Proof.

G'(x) = G(x)*

Start by separating the variables in the equation
dG

o = do
x

Now, we can integrate both sides to get

1
/(‘Qd(;_ fd:r

The integral on the left can be solved by using a substitution u
=G(x)

1
— = Ir
e /”

1
= —— 4 (:.-I = r + (:-2

o
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Where C1 and C2 are constants of integration. Then substitute
back u = G(x)
1

- —r+C
G(2) rree

+Ch

Rearrange to solve for G(x)

!
- s+ C
Gy~ *T™

Where C3 is another constant set to C1 — C2. Finally, solve for
G(x)

1

Now if we set C3 to 1 and replace x with z we will end with
G(z) =

11—z
Therefore again when z = —1 using analytic continuation we can
define P which is G(~1)*.

y 2 Ll n-1 1 1
P=G1 =GP =2 n(-0"" =ty e~ 2
(4.1.9)

However Lets define an infinite series of natural numbers n

R_Zn_1+2+3+4+5+...

n=0

(4.1.10)

This could be G(1)? but unfortunately G(z) is for values z< 1. So
Ramanujan introduced a new series

R(z) = n(—z)" ' =1-2z+322 -4 4521 .
; 4.1.11)

Which also converges only at z < 1. Then the new series
Ramanujan introduced R(z) can be subtracted from G(z)? to give
us:

G2 —R(z) = (1 +2z+32" +42° + 52" +62°...)

—(1—2: 4322 —42* + 51— 62°...)

(4.1.12)
=4+ 8% 41225 41627 - = 42(1+ 222+ 321+ 455
cse { : ) 4.1.13)
q = 4 w2(m=1)
=4z) n (4.1.14)

We are interested in this when G(z)> —R(z) is at z = —1 if we took
the result from equation 4.1.15, n(—1)*"" can be simplified to
n Proof. Since A negative base raised to an even power equals a
positive and 1 to any power is 1

9 9
n(—1)"2=nx1"?=nx1l=n

Therefore from This we can say that G(—1)*> — R(—1) can be
written in terms of R in equation 4.1.11

G(=1)’ = R(=1) = 4(=1) ) n(-1)*"" = —42;: = —4R

n

(4.1.15)

Then we can investigate the behaviour of R(z) at z = —1, which
will simply simplify to R following:

) =x

R-1) =) "n(-(-1))""'=Y n=R

n n

(4.1.16)

From equations 4.1.10, 4.1.15,4.1.16 and 4.1.17. We can write a
full computable equation to find R

4.1.17)

Which states that the sum of all natural numbers to infinity is
—15 . This can be written in the form of the zeta function Cas

, 1 I
R=—2P=——=((-1) (4.1.18)

This may seem like just number manipulation, but it matches
physics observations as in section 3.2. Currently, we lack a
framework explaining this or a framework to deal with infinities
in a logical sense. This also contradicts infinity because if infinity
were true, the set R would keep adding one ’forever’, resulting
in ’o0’, but the answer to the sum of all natural numbers (this
sentence states that they are finite) is negative. A full framework
to explain this and a unique way to visualize numbers is in
chapter 5.

New Number Theory

Let’s consider a different way of thinking, where we will question
the existence of infinity and try to deal with infinite series in a
different way. We propose that infinity is an assumption made
that is full of paradoxes rather than a reality in mathematics
as well as in our universe and physics. We propose to match
physics and math by making a framework to deal with infinity.
Imagine if there is a finite amount of numbers, hence a finite
amount of everything. We propose a finite upper and lower limit,
Y and —Y, where no positive number can exist bigger than Y and
no negative number can exist smaller than —Y. This challenges
the way of thinking of linear continuation of numbers. This Y is
so huge that all of our current numbers we have discovered, like
the googolplex 105°¢?| only lie within the interval of 3 percent
of Y. Through this chapter, we aim to explore the new properties
of numbers, answer possible questions, and make the axioms
(foundations) of the theory.

Increase of Numbers

The behavior of numbers as they increase within the proposed
finite framework presents a fascinating departure from our
current understanding of mathematical linearity. In traditional
mathematics, the function

(5.1.1)

or in other words y = x where y goes from “infinity” to
“infinity”. This linear behavior is a fundamental concept taught
in introductory mathematics courses and is used in various fields
to model relationships between quantities.
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1 2345

Here, each successive integer corresponds to a consecutive unit
increase along the x-axis, mirroring the intuitive notion of count-
ing. In the number line, it follows the same linear pattern f(x) =
x; this is written as:

-0+ —3,-2,-1,0,1,2,3...0 (5.1.2)
However, the proposed finite framework challenges this notion
and expression by using a finite range defined by a maximum
positive Y and a minimum negative —Y . To comply with this
paper, instead of using infinity on the x and y axes, the number
line for each dimensional axis will be written as
=Y - —10,1.Y (5.1.3)

Axiom 1. The biggest number that can exist in the number line is
Y and the smallest number is =Y

To make everything clear, all the work that is done in this chap-
ter is within the proposed framework of a finite limit of numbers
going through the interval of [-Y, Y]. This increase in numbers
is also thought to be linear since f(x) = x with a slope of /(=)
=1, following:

d r+h—x h
—f(r) = lim ——— i
d_;;_-f(r} .r.-u.\ltli h T

(5.1.4)

But let’s consider a hypothetical case where a function f(x) = x
does not always return x, but only behaves linearly on a given
interval from t1 to t2. This interval represents all of the numbers
we currently know and compute. But if we look at the bigger
picture, before and after these intervals, the function does not
behave linearly but rather the slope tends to eventually be 0 at x
=Y and —Y, where it is written as:

_lin&, flz)=0

. y
.r._ll.\lllr flz)=10 (5.15)
And at x = 0, as in equation 5.1.4, the function behaves normal-
ly linear, according to the Intermediate Value Theorem (IVT),
which states that if a function is continuous on a closed interval,
it takes on every value between the values it attains at the end-
points of the interval. Therefore, according to IVT, f'(x) must
attain all values between 0 and 1 over these intervals, indicating
a linear behavior of f(x) within only the range when f'(x) = 1.

This implies that in this hypothetical case, its derivative function
f'(x) must have a range of [0,1] from —Y to 0 and [1,0] from O to
Y. This will give us the inequalities of:

For —Y <azx<0:0< f'(x)<1

For0<ax<Y:1<f'(x)<0 (5.1.6)
From these inequalities we can make a conclusion to construct
a function f'(x) that matches our hypothetical predictions from
equation 5.1.6 and 5.1.5. We have a maximum limit of 1 so the
equation can be started by:

flz) =1

Then, since f(x) is as simple as returning x multiplied by the
slope of f at x (in observable algebra this slope is always 1, but
in our case, we need the slope to be variable based on x where at
Y the value should be 1 so 1 — 1 =0 and at 0 the value should be
0 so 1 — 0 =1, which matches equations 5.1.5 and 5.1.4). This
can be simply written as >, since we are subtracting one from
this value, it will be:

f'(@)

—1-2X

Y

This equation f'(x) only satisfies the second inequality from
equation 5.1.6, since f'(Y ) = 0 and f'(0) = 1. But the problem
arises at x = —Y where f'(=Y ) = 2, which breaks the conditions.
To fix this, we can square the term % This adjustment will still
satisfy the conditions of ranging from [1,0] from 0 to Y, but also
introduce a symmetrical behavior in the negative plane since the
negative sign will be canceled out by the squaring. The new f'(x)
will be:

. T
3 1) = 1 — (= 2
fla)=1-(3)
This function satisfies all the inequalities from equation 5.1.6
since:

F=Y)1=0,f0)=1,f(Y)=0

But the only remaining problem is that this function is contin-
uous beyond Y and —Y , which is not desired, as in this frame-
work any function that exists can only have a domain of [-Y,Y ].
However, if we observe the behavior of f(x) we currently have
beyond Y and —Y , the noticed behavior is that the value is al-
ways negative, as the value from (37)> will be bigger than 1. So,
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to define the finite domain for f'(x), we can take the square root
of 1-(5)* , where if we try going beyond Y or =Y , the answer
won’t be real and will still satisfy all the inequalities from equa-
tion 5.1.6. Leaving us with a final f'(x) equal to:

fa) = 1= P

(5.1.7)

This function represents the slope of the simplest function that
represents the increase of numbers but in the bigger picture, con-
sidering we are approaching the edges of numbers, Y, where the
increase is not linear anymore with a slope of 1 but rather the
slope is /1 — (£)2. Graphing this function with Y = 100%, it
will look like a semicircle ranging from —100 to 100 with a max
value of 1 and reaching 0 at both edges. Exactly as expected in
our framework.

f'(x)

—100 —a0

50 100

Question 1. If numbers do not increase linearly, how is our cur-
rent mathematics working and making sense?

Answer: Consider, as said before, that Y is so unimaginably
huge that all the numbers we deal with do not even come close
to 5% of Y . Therefore, for f(x) in equation 5.1.7, the term (57)*
eventually converges to zero if X is small enough compared to Y
. This leaves us with V1 = 1, which explains why in our every-
day algebra we see a consistent increasing slope of 1. However,
consider dealing with values reaching the edge of numbers, Y ,
as often happens in physics. That is why our current model of
math breaks. Due to the incompleteness of the generally accept-
ed mathematical model.

Now that we have the slope function f'(x) that represents the
increase of numbers from —Y to Y , but since the slope is not
always 1, therefore, f(x) = x only represents the interval where
f'(x) = 1. However, we need a complete f(x) that can handle any
number from —Y to Y. Fortunately, we can achieve this by taking
the integral of f'(x), considering C = 0. We can start by:

f@) = [ r@is= [\f1- G

Then we can substitute u = §> and du =Y dx getting:

/Ml—(%}%:}?zl”fﬁd'&

Subsequently, trigonometric substitution can be used by setting
u = sin(t) to transform the integral, given that du = cos(t)dt and
1-sin’(¢) = cos?(t). When applied, we get:

Y / V1 —uwldu = Y/ 1 — sin(t)2 cos(t)?dt
= Y/ v/ cos(t)? cos(t)dt = Y/(:a)s(t)zdt

14cos(2t)
2

Then, the trigonometric identity cos?(t) = can be used

to expand the expression as follows:

1+ cos(2t Y
Y/cos(t)%rz Y/+(;)q()dt - 2/1+cos(2r.)dx

Now, we can evaluate the integral, giving us:

Y Y sin(2t
E / 1 + CU‘%(Qt}dr = E(?‘ =+ qul( ))

2
Since u = sin(t), we can substitute back u as t = sin”'(u) in our

equation to complete the integral:
Y sin(2t) Y. . sin(2sin ' (u))
E(t+ 5 ) —E(sm (u)—l—f

)

L

Finally, we substitute back “ = v':

. in(2sin~ (u g T sin(2sin (£
X(Sinil(u) + B (2 ( })) — }—(S‘lnil(—_] + (2 (j )}

2 2 2 Y 2 )

By simplifying the equation, we finally obtain the required f(x):

] ey /1= ()
]é V)

flz) = —sin~ (5.18)

This function represents the most basic operation in mathemat-
ics but in a completed model that can deal with any numbers in
the linear interval or the non-linear one. If x is small enough, this
function will just be f(x) = x, which explains our current model
of mathematics and further proves this formula:

Theorem 5.1.1. For numbers small enough compared to Y , the
proposed function f(x) in equation 5.1.8 will be linear: f(x) = x.
Proof. Consider the equation f(x) we derived earlier in equation
5.1.8.

Y i (:I:) 4o
2 Y 2

We have two terms to simplify, given that x is small compared to
Y, which represents all known numbers. The first term is:

Y _1(:1':)
— sin o
2 Y

fla) =
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The arc sine function can be expanded using the Taylor series for
[x| < 1, which holds true since, in our approach, the maximum
X
value of Y is 1. The Taylor series expansion is given by:
5’

L1 = (2n)! antl ad 3a®
sin™! (@) = ) raEenent T e T Tt

n=0

This series converges for [x| < 1. Subsequently, when x is small,
which holds true for everyday numbers as 3+ is unimaginably
small, the higher-order terms after x in the Taylor series become

negligible compared to the first term. Therefore, we can approxi-

3

mate sin”'(x) by truncating the series, starting from - since they
converge to 0. This leaves us with approximately x when x is
small enough:

sin”!(x) = x

Then we can go back to our first term to simplify it based on the
converged arc sin function, which is given as
1) Y | _1(:1:) Yo =z
— sin =]l=====
2 Y 2Y 2

Now, simplifying the second term:

/1= ()

2

Since (5)? converges to zero in this specific case giving:
€T .
2
(57)°~0
Y

Therefore it leaves us with V1 so the whole term can be written
us:

2) T 1_(%)2_&'\/1_5
2 22

From point 1 and 2 we can rewrite f(x) in the case of x is far

from Y as:
x
fly=+=-=x

x
2

Lo |

This proves that our daily mathematics matches our approach-
es within a given linear interval. However, this algebra breaks
down when we approach numbers outside the linear interval,
nearing Y, as indicated in equation 5.1.5. Moreover, this ap-
proach provides a complete mathematical model to handle
Y.

Now we can explore the properties of f(x). First, we will
graph the function by setting Y = 100%.

100

50

—50

—100

—100 =50

100

The domain of f(x) is all possible numbers that can exist from
=Y to Y , and within our framework, this is the domain of any
continuous function.

Axiom 2. Any continuous function that exists can only have a
domain from —Y to Y.

To determine the range of f(x), since the increase is not always
linear, the range is no longer the same as the domain. In order
to find the range, we need to compute f(Y ) and f(—Y ). For f(Y
), which is the maximum of the function f(x) within the domain
[Y,Y ], it can be represented as:

Y
Yy VW) vy v T
f(Y)—ngl (;)%»f—gbm (1) + 5
Y o Y
:*‘*‘\‘0:‘77’(
202 1 5.1.9)

While for f (—Y), which is the minimum of our function f(x),
also lies within the range for the domain of [-Y, Y].

_ —V /1 — (3£)?
f(=Y)= %sm’l (TY) + % = %shfl(fl) +0

Y —x Y
=5 5 =" (5.1.10)

From equations 5.1.9 and 5.1.10, we get the minima at x = —Y
with a value of and the maxima at x =Y with a value of . This
shows the properties of f(x) on the negative and positive planes
and constructs the inequality of:

v Y
For =Y <a<V¥:-—m< f(r) < om(51.11)

From this inequality, we can draw some conclusions. Although,
as proven in proof 5.1, at the interval [-t%Y,t%Y ] f(x) will
simply return the number x, when numbers grow significantly
approaching Y , the changes start to become too significant to
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ignore. Therefore, to have a complete mathematical model, any
number ‘a’ cannot be written as just ‘a’; it have to be written as
f(a).

a— fla)
Axiom 3. The increase of numbers is not always linear in a given

number line from —Y to Y , so any term x can not be written as
x but rather f(x).

(5.1.12)

Axiom 4. Mathematical operations break outside the linear in-
terval since the increase is not linear anymore from axiom 3,
therefore Sophy-Peter equations have to be used.

The other thing to consider is that the way we perform opera-
tions cannot hold true with operations involving numbers out-
side the linear interval, since numbers have other properties ac-
cording to axiom 3 and equation 5.1.12. A method to perform
operations with Y is also necessary, since no numbers larger than
Y can exist. This allows us to deal with numbers correctly when
Y appears in physics, for example, and our normal mathematics
breaks. Therefore, we developed the Sophy-Peter equations in
section 5.3. But before addressing this, we need to define what
happens beyond Y and before —Y.

Since we are considering that no number larger than Y exists, it
implies that between any two neighboring integers, there cannot
be more than Y numbers. This leads us to conclude that there
is the smallest positive and the largest negative number, from
which we can define two more axioms:

Axiom 5. The smallest positive number that can exist on the
number line is E, and the largest negative number is —E.

Axiom 6. On the interval (a,b], the maximum number of num-
bers is Y , where a and b are any neighboring integers on the
number line and | a |[<| b |. Moreover, the smallest and largest
numbers on the interval (a,b) are f(a + E) and f(b — E) respec-
tively, if a and b are non-negative, and f(b + E) and f(a — E) if a
and b are non-positive.

This leads us to the equation which we can prove since Y is a
number:
Theorem 5.1.2. Y E=1

Proof. We know that:
1

rz— =1
x

Where x € [-Y,Y ]. That means that at some point x will be equal

toY, so:
1

Y—=1
Y

We can divide 1 into Y pieces which is representing interval
(0,17 or [E,1], therefore:

1
——F

.1
= (5.1.13)
Therefore:

1

— -V 5.1.14
7 ( )
and:
YE=1 (5.1.15)

Since on the interval (0,1] we can have a maximum of Y num-
bers, and E is the smallest, this implies one more axiom:

Axiom 7. E and —E are not only the smallest possible positive and
the largest negative numbers, respectively, but also the smallest
increment and decrement that can be applied to a number.

This means that on the interval (0,1] or [E,1], we compute in the
following way:

E,2E,3E,....Y E (or 1)
Now we can move to the question of what happens after Y .

What is after Y?

If, in this framework, no number can exist larger than Y or small-
er than —Y, then a method to handle operations that attempt to
cross Y is necessary. In this section, we introduce a new behavior
for numbers after Y , where they will actually decrease accord-
ing to an inverse asymmetrical function of f(x), and the x-axis
goes backward instead of forward after Y .

Consider reaching Y . Since the slope of the increasing function
aty is:

o d / Y2
1151}1/ fllx) = Hf(Y) =4/1- vi= 0

And due to the way of thinking Y is the maximal possible num-
ber, so Y +a or —Y —a, where a > 0, cannot exist. Therefore, we
can conclude that on the number line, if any number tries to go
beyond Y, the function x value will decrease based on a defined
slope, and it will transition to a new function g(x). It will move
back or forth on the number line by f(a) (a factor of —1) steps,
and your values are now on a new function g(x), written as:

fOY +a”) = g(Y — f(a))

SO =Y —a") =g(=Y + f(a)) (5.2.16)
Where “x” means x does not exist; this, in other words, can be
saidas Y [> a.

Before proceeding, we need to make two definitions:

Definition 1. Increasing function: This represents f(x), since it
represents the increase of numbers from —Y to Y.

Definition 2. Decreasing function: This represents g(x), since it
represents how numbers decrease when we try to go beyond Y
or —Y.

Since the decreasing function g(x) is a continuation of the in-
creasing function f(x), they have to intersect at the first and last
points, in other words, where x = [-Y,Y ]. The functions have
to touch at those points since we are moving from increasing
to decreasing; if they do not, then we cannot transition between
them. Also, they have to intersect at x = 0 since both of them
must cross the origin, as this point is the connection of the pos-
itive and negative planes. Therefore, g(x) must obey this set of

inequalities:
f=Y) =g(-Y)
J(0) =4(0)
fY) = g(v) (5.2.17)

And since g(x) is asymmetrical from f(x), no point other than
these three can intersect.

Ve e [-Y,Y], 2 £0: f(x) # g(x) (5.2.18)
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g(x) has reversed its effect by —1 from f(x) since it represents
decreasing, which means where the increasing function is con-
vex, the decreasing functions have to be concave, and vice versa.
Where f(x) has a slope of 1, g(x) must have a slope of 0. Since
f'(0) = 1, therefore g’ at 0 is
lim ¢'(x) = 0

x—0

(5.2.19)

To construct g(x), we need to consider f(x), where we need to
convert its concave up parts to down and down to up, and main-
tain the maximum value at 7Y and a minimum value of —5Y¢
. Let’s take a look at the maximum value of f behavior at x =Y
from equation 5.1.9.

Y2
1) f(Y) = gsilfl (;) + % = £Y+D

It is seen here that in order to maintain the first inequality in the
set of inequalities in equation 5.2.19, the first term in the equa-
tion must remain untransformed. To further prove this, we can
examine f(—Y ), which is the minimum value from

equation 5.1.10.

2
Y (=YY YY1 (5) o«
2) (-Y) = osin (7) +— T = By
Where also if the first term % sin”' (&) is remained unchanged
the second inequality from equation 5.2.19 is satisfied. Finally,
f(0) is:

0

0y/1— (&)
3 10) = gt (§) = W)L,

Obviously, here, if the transformation is applied to any of the
terms, the third inequality from equation 5.2.19 will be satis-
fied since f(0) will always be 0. Now, from equation 5.2.18, g(x)
must satisfy the inequality of:

For —Y <z <Yandax#0:g(x)# f(x)

But from equation 5.2.19, we know that g(x) should have re-
versed convexity at given x points; at the same time, we need to
keep the first term untransformed as shown in points 1 and 2. So,
to do this, let’s consider the other term, since it is not used and
will not affect any of the three inequalities.

2

Example 5.2.1. Consider a case when , the first term in f(x) can
be computed as:
Y
5 Y 1 Yr b
1) gin H(2) = sin Yoy = L =
4) 5 Sil (Y) 5 Sl (2) 5 12Y
Then the second term is repented as:

Y. Y .-
. Wi-Gr with pf vE
2

2 2 8

From 3 and 4, the normal f(x) for the value of can be computed
by and giving us:
Y T V3

27 4 3v/3
)=V +sY =" "

Now let’s consider transforming the curve by multiplying the
second term by -1 so the graph concavity will be reversed fol-

lowing:
SV Vy( Ty Yy _2m-3V3y

8 12 8 24

From example 5.2.1, we can conclude that g(x) can be construct-
ed by multiplying the second term by —1, which will still obey
points 1 and 2. The final g(x) can be written as:

v ey o1- @)
o) = 5 sin (§) - =5

Let’s examine the behavior of g(x) at 3 intersection points —Y,0
and Y :

6) g(Y) = %shfl (K) - ﬂ Ty —o

(5.2.20)

Y

) g(0) = 3 sin” (g) . %

8) g(=Y) = +-sin”! (i) - _Y—H_(%)z = —%Y —0

2 Y

Which stratify the three inequalities from 5.2.19. but to proof
there is no other intersections we have to solve the equation of
f(x) = g(x). Therefore written as:

Y

12 N2

Proof. Y . ifxzy  *VI-— (#) Yoo qry TY- (¥)
s (Y) N 2 — o ( ) 2

First starting by subtracting the first term 5 sin™' () from both

sides:

2 2

From this we can multiply both the R.H.S and the L.H.S with 2
leaving us with:

By simplifying this equation we will end up with x? = ¥?, then by
taking the square root of both we will have:
x=xY,x=0

Which proves that the function only intersects at these points.
Finally, we can graph f(x) and g(x) with setting Y = 100%:

We can see from this graph the behaviour of the function g(x)
compared to f(x).
Looking back at equation 5.2.16:

ch + a” N f(“Y + a”) — g(Y _ f(a))

This will be discussed briefly in section 5.3. For now, the con-
clusion drawn from this is that on the number line, numbers start
with the increasing function from —Y to Y , which represents a
half cycle. Then, when trying to go beyond it, we end with the
values on the decreasing function g(x) from Y to —Y , represent-
ing a full cycle. It is worth noting that, as seen in the graph, the
behavior of numbers on the decreasing function g(x) is entirely
different from our observable algebra, and the linear operations
we perform no longer make sense.

The next step is to examine the behavior of the slope of g(x) in
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the interval of:

By differentiating each term and simplifying the equation:

d(Y“, 71(i)) d (ffivl_(%).)

! e — — —_—
g oM\ ) T 2

Cdx

We will end with the slope of g(x) being equal to:

, x? 1
g(@) = 3 s
Y Yyl-(3)
In equation 5.2.19 we stated that g'(0) must be zero, if we test

this on equation 5.2.21 we will get:

, 0 1
Q(U)Z?'iniZU
1=

(5.2.21)

Which further proof the decreasing function g(x). Finally, we
can graph the behavior of g'(x) compared to f'(x):

0.8

0.6

0.4

0.2

—100 —50

0 50

100

Figure 4: The behaviour of the functions where purple graph is f'(x) and the blue one is g'(x)

It is obvious that g'(x) has the reverse effect of f'(x), but the two
functions are not symmetrical, as seen in both graphs. The slope
of g(x) at x =Y is actually Y, which is the largest value possible
there. From this, we can define two new axioms for our theory.

Axiom 8. Numbers attempting to go beyond Y or before —Y will
end up obeying the Sophy-Peter equations, which dictate that
they will go back or forward on the number line via the decreas-
ing function g(x).

Axiom 9. Since the addition of positive numbers can never yield
a negative number, but on the decreasing function g(x) numbers
are decreasing, so after reaching 0, numbers will continue on the
increasing function.

Axiom 10. It is possible to switch from the decreasing to the in-
creasing function by changing planes, from positive to negative
or vice versa.

Sophy-Peter Equations
In this section, we develop a set of equations known as the So-
phy-Peter equations.

These equations are designed to handle mathematical operations
such as addition (+), subtraction (—), and multiplication (x) with-
in a complete model, dealing with the non-linear growth of num-
bers as discussed in section 5.1. Additionally, these equations
address scenarios where numbers operating together attempt to

cross Y or —Y, and, as outlined in section 5.2, how this transition
leads to the decreasing function g(x). First, let’s define a new
operator trying |> that can return either True or False.

Definition 3. The trying operator [>: an operator that functions
between two values and a target value, where the result of an op-
eration is attempting to exceed the target value. It is crucial that
this involves an operation between two values, since sometimes
the result cannot exist. If an operation is attempting to produce a
result greater than a target value, then the operator returns True;
otherwise, it returns False.

Operations can include addition, multiplication, division, sub-
traction, etc.

Example 5.3.1.

99 + 8 |» 100 — True
% B 100 — True
8+6 > 100 — False
1;L0 B 100 — False

Y Y — False

Y 4+1"BY — True
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The last example with “Y + 17 is the most illustrative, as the
result of this operation does not exist since all existing numbers
lie within the interval [-Y,Y ]. At this point, the difference be-
tween [> and > becomes clear: > requires comparing two exist-
ing values, whereas |> can handle values that do not exist or are
unreasonable.

Definition 4. The trying operator |<: an operator that functions
between two values and a target value, where the result of an
operation is attempting to be less than the target value. If an op-
eration is attempting to produce a result less than a target value,
then the operator returns True; otherwise, it returns False.

Example 5.3.2.
5—10|<2 = True
Y +1|< =Y — False

Y - 1"|<-Y = True

Since we will be redefining the basic arithmetic operations in
the observable algebra to accommodate all the newly discovered
properties of numbers to match our physical universe, we need
to redesign the operators in the observable algebra so we don’t
confuse them with the universal function presented in the So-
phy-Peter equations.

Observable Algebra Operators

The proposed designs for the operations in the Observable Alge-
bra are based on the terms “absolute plus, minus, times”, which
mean that they result in linear addition, subtraction, or multipli-
cation respectively, without considering the non-linear behavior
of the f(x) = x function. This function is proved to be incomplete
and is given a complete f(x) in section 5.1. We propose to pres-
ent them as absolute operators so they do not get mixed up with
the Sophy-Peter ones. They are redesigned as:

atb=alt+pb
a—b=al-b (5.3.22)
axb=alxb

Please consider that this only applies to Observable Algebra, not
to the completed universal model.

Since observable algebra lies in the linear interval we can add an
axiom for the framework considering dividing as

Axiom 11. The division of a linear number by any number a,
where |a] > 1, will result in a number from the linear interval
where f'(x) = 1.

Universal Equations

Now, in order to be able to perform complex operations with-
in the new framework, as in section 5.5, and be able to solve
the zeta equation based on a finite number of numbers, as in
chapter 8, we need to redevelop basic arithmetic operations to
account for the non-linear growth of numbers. Flashback to the
increasing and decreasing functions f(x) and g(x), respectively.
The function f(x) doesn’t actually perform any operations; it just
returns the same x. However, since the increase of x isn’t always

1, it will be different, but within the linear interval, f(x) = x.
Thus, we can assign a value n to f(n).
n— f(n) (5.3.23)
Where the — here represents that n is assigned to the value of
f(n). It is worth noting that we did not use the = sign to avoid
confusion, as 1~ 2 in the normal sense of what the = sign does.

But, as proved in proof 5.1, numbers that grow significantly, ap-
proaching Y :

lim x
=Y

Sophy-Peter Equation 1

The start may not be the same but behaves based on the slope
f'(x); therefore, the number n will be assigned to f(n), where f(n)
<n. Let’s start by universally adding two values, a and b, each of
which will have an assigned value represented as:

a— f(a),b— f(b)

1 a?2
Y ay/1—2
a— Esin_l(%) + 5 d
2
Y VA
b — Es-in_l(}—/) + 5 r

Assuming that aJ+|b <Y, where if this is the case, we will use
g(x), but it will be demonstrated later. The way this is done to
keep track of the slope involves absolutely adding the values of
points a and b on the graph of f(a) and f(b), therefore ending up
at the point representing the real a + b, considering f'(a) and f'(b).
The next slope for the added point is f'(a + b), which will match
our predictions in this framework and will allow us to perform
calculations. We can write this part as:

a+b— fla)H f(b)=c if apb|Y
d
c=f(0) = T =10
Where —| represent the not trying operator.

Example 5.3.3. Lets consider an example where we need to get
the sum of a =% and b= Tyz According to Sophy-Peter we
first need to get f(a) and f(b):

Y .
PN GPREYS SUS S ks SN VR N &
fla) =58 () + ———— =557 (g + 5
= SY—i—SWYz 3Y
50 128 25
Thenf(l—‘;)
_
y X Xio@ep y 1 rvm
‘() = —sin (12 12 Y/ D~ 12 12
flb) = 5 sin"(37) + 5 s () + =

1 V148 2
Y + ’ V=Y
25 288 25
Then to get the universal sum we absolute add the value from

both to get c:
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. . 3 2 1

Which is indeed much less than the linear observable sum, which

will be Q%Y, considering that Y is so huge that the smallest dif-
ference makes a huge difference. The slope at this point will be:

d , ly? 26
L@ =re=\1-+ ==

This slope is < 1 which proof the summation.

Now, the question is: how is the summation done ifa +b [> c is
True? For this, we should apply the axioms in section 5.2, where
it was said that:

JOY+a”) = gY — fla) — 1

But we need to create a universal model where it accounts for a
and b if either of them is less than Y but together they exceed Y,
therefore they cannot exist. To do so, let’s consider the formula:

d d .
a@f(a)s b%f(b)

Where it multiplies the slope of f at x with x. Thus, it reduces the
value of x by f'(x). It does nothing at the linear interval, but if
f'(x) < 1, the number will be < x, with a minimum of 0 at f(Y ),
where the result will be 0. Therefore, we can subtract each value
as mentioned in point 1 and transfer to the decreasing graph as
in section 5.2, ending with:
a+b=g(fla) - 1(b) (5.3.24)
This means that adding Y +Y will end at the same origin point
which match axioms from section 5.1 and 5.2.

, . Y Y
Y+Y =g(fY) = f(Y)) = g(7m = m) = 9(0) =0
Example 5.3.4. To examine the behavior of adding outside the
interval of numbers [—Y,Y ], we will consider an example where
a=Y and b= 1. According to our theory and axiom 4, we should

end at the point f(Y )—1 on the decreasing function g. In order to
prove equation 5.3.24, since a [> b:

"Y+ 17> Y — True

From this we can use the addition Sophy-Peter equation (given
as in proof 5.1 f(1) will be 1 since it is on the linear interval) like:

z—azis = f(Y)— f(1) = ZTT -1

4
y — aris — g(%ﬂ —1)

Y

From this, we can conclude and write the full first Sophy-Peter
equation for adding two numbers as:

g(f (@) L F0) = S (a), S (0) > 2 =g~ (Fl@) H FB) if [@fd)[ Y
fla) 1 F(0)

a+b=
if [ab)[ <Y

(5.3.25)

Sophy-Peter Equation 2

The second important mathematical operation we need to con-
sider is subtraction. For subtraction, since we are decreasing
numbers, the points a—b should be placed on the x-axis at a posi-
tion less than the greatest from a and b. The issue arises if b > a,
as the result will be negative:

2-7=-5

Before we raise the question of =Y, we first need, as we did with
addition, to create a complete model to account for the non-lin-
ear growth. So, using the f function, we get
a—b= fl@)H ) =c if allbz-Y

0= 1(6) = 1f0) = o

Example 5.3.5. Consider an example where o« = Y and b =
According to Sophy-Peter equation 2 we will get f(a) and f(b):

Y
5 -

Y
v Y Y 1—(2ye vy 1 Y15
fla) = Esin_l(%) + 42(1/) = Esm_l(i) + %
3 V15 6
==Y+ —Y==_—_2Y
% sz
Thenf(%)
Y
PRNER PRSI S el S SARD GV NS~ »
fb)= 5 s (?) + 5 o St (5)+ 5

T V3 2
= —VY+—YVY=-Y<b
12 * 8 5} =

To obtain the universal subtraction value, we subtract the values

to get c:

. . 6 2 4
c=f(@)+ f(B) = Y 2V =~

Which is indeed much bigger than the linear observable sum,

which will be — :i Y, considering that Y is so huge that the small-
est difference makes a huge difference.

The slope at this point will be:

L 1) = 110 = 1 - (BL 2

( Y ) 25
This slope is less than 1 which proves the summation.

Subsequently, as done before, we need to consider if a—b|<-Y,
which will have the reverse effect of the addition, as follows:

S =Y =a”") = g(~Y + fl@) —x = g=1(~Y +f{a))

So, we can transfer to the decreasing function and move in the
opposite direction (in this case, to the positive plane) by f(b)
steps since “—Y —a”’|<—Y . Therefore, we can write a universal
equation if the subtraction numbers are trying Y , as follows:

a—b=g(f@|*|f(b) if al-|b|<—Y

From the upper equation and, as we did before, ifa—b>-Y , we
can finally write the universal Sophy-Peter equation 2 as:
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g(f(@) B F(b) =z =g " (f(a) H f(b) if al[bl<-Y
fa) - f(0)

a— =
if al-lb>-Y

(5.3.26)

Sophy-Peter Equation 3

The third equation in the chapter represents the universal mul-
tiplication, equivalent to the multiplication operation but ac-
counting for the non-linear growth and dealing with numbers
exceeding Y and —Y, which will happen frequently in this case.
Before we start, we need to define multiplication, at least in the
observable algebra. Which is the repetition of adding the number
a, b times, written as a|x|b. So, for example, 5|%|3 is:

Sx3=5+5+5

But if a and b are on the non-linear, we need to rewrite this to say
that f(a) which is universal and will be added (using Sophy-Peter
Equation 2 in 5.3.25) to itself f(b) times. For example, with b =
3 given that f (3) = 3:

ax3=fla)+fla) + fla)

Therefore, we can simply write the partifa x b <Y as:

axb=fb)(f(@)

Things get tricky when this result exceeds Y , as we cannot just
transform to the decreasing function as we do with multiple op-
erations. First, let’s consider the term:

Where we multiply b with f(a), multiplied by its derivative, if b
= 1, we can consider the tree cases: a=0,a=1,anda=Y :

at0—0x1=0
atl -1 x1=1
atY—>Yx0=0

As seen here, this function relates to the non-linear growth as it
starts from 0 and ends at 0 at Y . But, in order to precisely obtain
the correct result, we need to multiply a by the mod 2 of b so we
can account for the multiplication process.

Written as:

(b mod 2) a

Finally, we can add the two terms and move them to the decreas-
ing function g(x) ifax b [>Y:

@ % b= g((B)((a) 1= (@) + (b mod 2)a)

To test this, we need to refer to the axioms from section 5.2,
where, if we moved by ”2Y ”, we should end at the same origin
point, x = 0 and y = 0. Therefore, using this, we can try Y x 2,
which [> Y, therefore we can compute it as:

Y x 2 = g((0)((a) 4 (@) + (b mod 2)a) =

g(2%Y—O+O-Y)=g(U)=O—>3;=U

Which satisfies the axioms. Therefore, we can write the So-
phy-Peter equation 3 as:

g((D)ag: f(a) + (bmod 2)a)

Fb)(f(a))

if (x| b)Y
if (ax[b)] <Y

a xX o=

(5.3.27)

Interference

Since numbers are not always linearly increasing, and at point x
=Y the slope of f(x) becomes 0, as covered in chapter 5.2, points
attempting to reach Y will subsequently decrease along with the
x-axis, moving towards —Y. At point x = 0, the slope of g(x) will
be 0, and then it will increase again as we approach —Y. The
above description can be visualized as:

— f(x) =y

Y ... 0...Y ==z

rl<-=Y 7 L zpY

=Y. ..0...Y

—glz)y

Where g(x) is asymmetrical from f(x) recalling equation 5.1.8
and 5.2.20:

g = () = L
LTy T 1- ()
o)~ Yo () - 5

Consider a case where Y = 4, and we have the positive plane
values x = 0,1,2,3,4 to make an approximation to show the
asymmetry between these functions, which leads to interference.
First, evaluating f(x):

0 1 2 3 4

N

0 0.989 1.913 2.688 7

Where these values are approximate values for f(x). Then we
consider the case when numbers attempt to reach 2, which can-
not exist; thus, they actually return to the origin point on the
decreasing function g(x) as:

4 3 2 1 0

el bl

m 0.704 1.181 0.021 0

It is observed here that linear growth does not occur at all on the
decreasing function. For example, using Sophy-Peter equation
1 (equation 5.3.25) to add 0.5+0.5 on the decreasing function,
we get:

2 (0.5) + g (0.5) = 0.003 + 0.003 = 0.006

Since 0.5 does not lie on y = 0.5 anymore, we now need to define
two new functions to be able to demonstrate the asymmetry be-
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tween the functions. First, let’s define F(x), which is defined as:
Y T VR (3)2
F(z) = ff(?")d’f = [5 (—) + - Y dx

Y
Then G(x) which is the represented as:

S111

oY1 (#)°

G(r) = /g(ﬂf)dw =/§Sinl (%) - 5

Using Sophy-Peter equations we can get:

F(Y)=a—g(w

dx

And at the origin point:
F0)=p—gP)

By taking the observable minus of F(Y ) and F(0), we get the
area under the increasing function of the positive plane from 0
to Y, given that the numbers obey the Sophy-Peter equation. If
F(Y ) — F(0) |> Y, it will transfer to a point on the decreasing
function g and vice versa. Then, we can calculate the area under
the curve of the decreasing function as:

G(Y)=ag—>f(ag)

And at the origin point:

G(0) = B, — /()

Firstly, let’s get the area under the increasing curve:

flo=p)=v

Subsequently, the area under the decreasing curve will be:

fle = B) =,

Finally, we can determine the raw increase of numbers in the
positive plane from 0 to Y and from Y to 0 on the decreasing
function g, since they are [> Y . This is achieved by taking the
difference between both areas, v and vg, as:

A,=v - v,

Then, after crossing the origin point on the decreasing function,
we can assign new values for the negative plane areas, which are
the differences between the increasing and decreasing functions.
First, we calculate G(—Y ) and assign this value to 6 as:

G(-Y)=0—f()

Where we started with the decreasing function instead of the in-
creasing function, since numbers are on the decreasing function
g at the origin point and will continue to —Y . Then, after reach-
ing =Y , they will grow from f(—Y ) to f(0). Therefore, to capture
the areas under the curve on the growing increasing function, we
define A as:

F(-Y)=A—g()

Firstly, we will get the whole area under the decreasing function
as:

o=p,=r—f0)

We know that y will be a negative value since it is on the neg-
ative plane. Then, proceeding to obtain the increasing function
value that transitions from —Y to the origin point (0,0), which we
know is less then y (point 1) since it represents the upper graph,
as illustrated in:

100

o0

—50

—100

—100 —50

o

o0 100

Figure 6: The behaviour of the functions, where the blue line is the decreasing function g and the purple line is the increasing
function f.

Subsequently, 1 (the total area under the increasing function on
the negative plane) can be calculated by subtracting B from A:

n=p=i—=fm

Which we know 1 is also negative. Therefore, as previously
done in the positive plane, we can calculate the differences in
the areas on the negative planes (the raw increase in numbers

from 0 to —Y on g and from —Y to 0 on f) as:
A, =n—y

Since n > vy from point 1, and 1 and y are negative values, we can
conclude that A2 will be a negative value (point 2). Now, know-
ing that A1 and A2 represent the raw areas in both planes, and
by simply adding all natural numbers with the new definition of
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infinity given in section 5.5, we can conclude that the ratio be-
tween the positive and negative areas, Al and A2, will be {(—1)
as computed in chapter §:

Al 1

Ay 12 (5.4.28)
This makes total sense within this framework, since from point
2 we know that A2 is negative and Al is positive; therefore,
the answer must be negative. Since this represents the simplest
function, which is counting, depicted in the linear interval as y
= x and in the broader interval as y = f(x), and numbers return
on an asymmetrical function, crossing the origin point from Y
to —Y and back, numbers interfere and cancel each other out.
This leaves us only with the asymmetry between the positive and
negative planes, Al and A2, which is regarded as the sum of the
“divergent series” but in fact it is the result in the interference
between numbers when they go in an ”infinite” cycle (where
“infinite” cycle is the closed interval [-Y,Y | which explained in
section 5.6). Or in other words, {(s), which is fully rewritten and
described in chapter 8, but written as:

-Y

y
g@yi[ym?%7+¢@+f@ywm+/ M, + g(z)*da

Y

Therefore, we can establish an axiom:

Axiom 12. In an “infinite” cycle, when numbers |[> Y , they re-
vert to the decreasing function until —Y and ascend again on the
increasing function until Y . Therefore, numbers interfere with
each other, leaving an asymmetrical value between the positive
and negative planes.

The Magic Function M(p)

Now, to simulate the interference behavior, we can construct a
magic function M(p) for the interference between numbers. This
function will consist of two conditions; the first, if p is even:

W — p

My 2loga(Y')?

Where p is directly proportional to
y=px

on the linear interval and

y =pfx)

in the universal picture. p is determined based on the type of
problem and how we are constructing the function for simulat-
ing interference, as discussed in chapter 8. Therefore, we obtain
the normalization value with the fewest number of bits required
to compute Y in a binary system by calculating log2(Y ) multi-
plied by 2, all of this squared, then this is divisor and p is divi-
dend so we can spread the value. In the other case, if p is odd, a
harmonic series is created by rotating over an imaginary axis i
with an angle of 7 using Euler properties and the Euler number
e, written as:

M, = D

To write a complete equation for the full magic function, a piece-
wise function can be constructed as follows:

W if p mod2=0
M, = .
el=D2T else

Dealing With “Infinite” Series and Complex Analysis

One of the most important applications of this framework is
dealing with infinite series [5] [4] and representing how to re-
write and expand them. Before we start, we need to define how
infinite series behave in our framework. Before we start, we
must define what infinity is in our framework.

Definition 5. Infinity “0”: the closed interval [-Y, Y | within the
X-axis.

Let’s define an infinite series that is sum all zeros to infinity:
Z=%0

We know the answer for this will always be zero. But we are
interested the operations within this, in a normal sense this sum
is adding zeros “forever” as:

Z=0+0+0+0+0+0+0+0+0..,

o0

Since infinity does not exist, this cannot be true; instead, we will
have a limit of increase for n in the sum function, and then we
will be moving to the decreasing function. Let’s consider that n
goes to infinity. Since from definition 5, we know that infinity is
an interval, not a concrete number, therefore, we will divide the
series into two parts: from —Y to Y on the increasing function,
and then from Y to —Y on the decreasing function. First, let’s
substitute 0 into z(x), where it will return 0.

z(x) =0, z(x) = Ox

But to construct the series in our framework, we need to write
z(x) in terms of f(x) and g(x), so we can keep track of the
non-linear growth of numbers in the series and correctly assign
the values as x reaches Y and —Y . In this case, it will be written
as:

269 = 0f)
2("x7) = gy

Where f(x) and g(x) represent the increasing and decreasing
functions, respectively. It will also return zero, but it is neces-
sary to split the sum of the increasing and decreasing functions
from each other so we can draw a conclusion for a universal
way to deal with any series. The first term in the series can be
expressed as:

Y

> 0f(n)

Which sums all the terms from z(x) Y times, therefore, a huge
but yet finite sum of these terms will be:
0,+0,+0,++0,=0

The second term can be expressed as n going to —Y and trans-
forming to the decreasing function by subtracting n (a negative
number) from Y . We know from the Sophy-Peter equations 5.3
that:

fOx +a”) =g(ftx) - flw)

Where f and g are asymmetrical and result in interference as in
section 5.4. From this, we can write it as:

S 0/CY - ) = 305 Y) + flm)
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Since this operation will be repeated Y times, it also gives:
0,+0,+0,++0,=0

Therefore, we can make a conclusion to represent the infinite se-
ries 0 in a finite point of reference by subtracting the decreasing
function from the increasing function, as the numbers do not al-
ways increase but have a limit; therefore, the “sum” of the series
is actually the remaining part from the interfered increasing and
decreasing function, represented as:

Z =3 08(n) — 3 09(FV) + £n)

(5.5.29)

In other words, we calculate the area under the curve of z(x) in
terms of the increasing function from —Y to Y, and then subtract
it from the same interval but on the decreasing function after we
have gone through all the numbers. This is the same as taking
the integral of zf and zg and subtracting them from each other.
Therefore, it can be written as:

Z = i 0f(x)dr —

J=Y J=Y

ogla)ir =0 (5.5.30)

Example 5.5.1. To explain how this can be done for any infinite
series, let’s take the simplest divergent series 6, which sums all
natural numbers Y, n. The first step we need to consider is
writing the series in terms of f(n), as specified in axiom 3.

Zf

n— f(n

Y

S oY) + f(n)

Then we will apply the interval of Y and —Y, and since this series
continues beyond Y , it will transform to the decreasing function,
creating interference between both.

From equation 5.5.30, we can write the summation as:

N f_ UM fa)da + [ Mt g@)de

Y JY

Which is equivalent to:

,/1 B v
N:/ U+79m 17 : 5 df+/ '\“‘*W’ 1(?)

Where M is the interference variable added due to the fact that
this series, unlike the other series Z which always stayed at 0, ac-
tually continued after f(Y ), which is on the decreasing function,
until =Y . Thus, we take the difference between the areas under
their curves, considering the interference between them.

ry/1- ()
2

dx

New Series Summation Interpretation

To continue representing the summation of any series, we need
to classify series into two categories: divergent and convergent.
Since it is not infinite, we need to redefine these two terms:

Definition 6. Divergent: A series S with a function S(x) where
0, and the series attempts to keep increasing, eventually revert-
ing to the decreasing function until —Y, when the interval of in-
finity ends. This results in interference, ending with a finite value
representing the difference in areas between the curves.

Definition 7. Convergent: A series S with a function S(x) where
S(Y — f(Y )) = 0. Consequently, it does not surpass Y , which

implies that we can assign a finite value to it, and it will not tran-
sition to the decreasing function.

An example of a divergent series was given in example 5.5.1.

Example 5.5.2. To see how to deal with convergent series, we
will consider a famous convergent series S, written as

1
S:ZE

As before, we need to rewrite the sum in terms of f(n) due to the
non-linear growth. It will be written as:

1 N 1
w2 Ty
Noting that all operations obey the Sophy-Peter equation in sec-

tion 5.3, to prove it is convergent, we need to test its behavior at
x =Y . Before this, let’s define s(x):

1
s(x) = ——+
“= Ty
Then let’s evaluate s(Y ):
S(Y) = 1 B 1 B 1
o ,-af(Y)Q-.: ”(%Y)Q” ,:-lr_é,, YQ.,

From Sophy-Peter Equation 3 in 5.3.27, we know how to com-
pute ’Y?”, which is also Y x Y ”. It is worth noting that “Y x
Y”[>Y:

Y XY = g((Y)Y%f(Y) + (Y mod 2)Y)

d
Y —sodd, Y mod2=1—2
T
“g(OJrY):g(Y):ZY—)S

From 1, 2 and 3:

PY X YT = %Y
(5.5.32)

Therefore we can continue evaluating s(Y ) from our knowledge
we gained from equation 5.5.32:

1 1 1 1 641
S(Y):ﬂ—zvyg = LZHYXYH :ﬁXEY:E:ﬂ'—g?
16 16 16 4 64

From axiom 5 and equation 5.1.2, we know that E is the smallest

positive integer, which almost converges to 0, written as:

1

—__E

Y

Subsequently we can further evaluate s (Y) to see if it converges

to 0:
41 64
syy="241_0

5y FEzQEzO

(5.5.33)

Therefore we proved that this series in convergence in our
framework and can be written without the decreasing function
as the sum of of integers from s(1) to s(Y )

as:
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To write a complete function that accounts for all small numbers
using both the increasing and decreasing functions, we can use
{(2) However, since this series converges, there is no need, un-
like the series in example 5.5.1. Nonetheless, {(2) is written as:

(5.5.34)

v —y
(2= [y M + f(x)2dx +/ M + g(x)"%dx

- 1(;)2>2dz+/y) M+ ( ! 17(%)2)2@

Yaint (7) - °

Mg(z)? +1

)zd.r+ /yi (%sin’l (£) - zmy

2

Where it was explained briefly in chapter 8.

How Many Cycles?
First of all, we have to give a formal definition for the cycle of
numbers.

Definition 8. Cycle of numbers: the transition from an increasing
function f(x) to a decreasing one g(x) and back to the starting point.

At this point, a question may arise: if we can cycle on positive
and negative planes, can we do it indefinitely? To answer this
question, we need to consider how we are dealing with cycles.
We count cycles as 1, 2, 3, 4, .... At this point, we can observe
that cycles have the same properties as integers; moreover, any-
thing that we are able to count will have properties of integers.
Due to the new number theory presented in this chapter, and
more specifically the increasing (question 5.1.8) and decreasing
(equation 5.2.20) functions, we know that numbers grow linear-
ly only within the linear interval. After reaching a certain point,
they begin to grow in a concave manner (in other words, 1 + 1
/2 anymore, as explained in section 5.1). When they reach Y,
which is the highest possible number, numbers start to decrease
on the g(x) and interfere with each other, since numbers exhibit
wave properties (explanations of interference and wave proper-
ties of numbers are in section 5.4).

Returning to the concept of cycles of numbers: since cycles share
the same properties as numbers, including non-linear growth
and wave properties, we can discuss the completeness of a cycle.

Definition 9. Cycle completeness: A cycle can be called com-
plete if and only if the last point in the cycle is equal to the start-
ing point and it has crossed both the increasing and decreasing
functions. A complete cycle is possible only if the cycle number
lies within the linear interval of the increasing function f(x).

We can interpret cycles as waves. The starting point of each cy-
cle is always 0. To interpret a cycle as waves, we can use f(x)
with a sine transformation. Wave numbers range from 1 to f(Y ).

We will represent a full cycle as 360 degrees or 2@ radians. In
order to do this, we have to assign wave numbers 1,2,3,4,5,6,...
each with the amplitude of its sine transformation, as follows:

k= fn)

Where n is the cycle number and k is the wave number.
%

number_cycles = Z f(H=Y

n=1
The cycle size can be represented as follows:

2
cycle_size = ?ﬂ- 'f’(”)

The amplitude for the sine wave we made from f(x) is

A = sin cycizsize)

Where 2n means a complete cycle. The first cycle will have size
and amplitude are equal to 1 (since it is a maximal possible am-

m

plitude in the sine function at ¥ = §) :

2w 27
cyce size = ——f'(1) = =— -1 =2nx
f() 1
cycle_size 27

A = sin( ) = sin(?) = sin(g) =1

4

So at the last cycle or Yth cycle size and amplitude are equal to
0 which means wave disappeared and cannot continue its exis-

tence.
27F ’ o 2/
oy (=

cycle_size

cycle_size =

A = sin( ) =si
The conclusion from everything mentioned before will be such:
Axiom 13. Due to cycles of numbers wave interpretation accord-
ing to the new number theory the biggest possible number of
cycles is Y , which is the largest possible value in mathematics.

The Yth Cycle (Y xY)

From this conclusion, we can consider the Yth cycle of a Y cy-
cle, which can be expressed as:

YxY|>Y

According to Sophy-Peter equation 3 5.3.27, since this scenario
is trying Y , we can encounter two cases for b as a whole num-
ber: either we end with ¢(Y) = Y if b is an odd number, and 0
if it is even, as two cycles will bring us back to the origin point.
However, three cycles will end on the second dimension at x =
Y as follows:

q((b)%f{a) + (bmod 2)a) = g(0 +Y) — for even b

g((h)%f{a} + (bmod 2)a) = g(0+0) — for odd b

Thus, the question is whether the Y cycle Y XY results in Y being
odd or even, so we can assign a value to it. Using the sine trans-
formation, we proved that at the Y cycle, the cycle completeness

is 0.
ay = sin(lz—rf’(Y)) = sin(l

17 0) =sin(0) =0

Let’s consider undoing the cycle completeness to obtain the
multiplication of axn, where a is the cycle length, which in our
case is Y, and n is the cycle number. Given that we can undo the
completeness using:
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T d .
Pn = T?ZE sin(a,)

Undoing on the Y cycle will be written as follows:
md . T T
oy = YZES?'R(O) = YZ cos(0) = ZY

|aY =0
So we can conclude the following:
Y XY =y = gy

We know that Y xY [> Y , therefore the first condition in the
Sophy-Peter equation will be applied as follows:

9((Y)Ydif(Y) + (Y mod2)Y) = %y 1
xT
Since ﬁf(}’) = () as proved in section 5.1:

d ! — 2 _ _
LI = ) = 1= (5 = V=T =0

We can rewrite the equation from point 1 to get:
q((Y)Y%f(Y) + (Y mod 2)Y) = g(0+ (Y mod 2)Y) = ¢((¥Y mod 2)Y) = gY

Then the required value needed to be obtained from this equa-

tion is Y mod 2, therefore we can proceed to solve the equation
™

(Y mod 2)Y = g_l(ZY)

We know from section 5.2 that g(Y) = 7Y, therefore the inverse
ofas 9t TY Proceeding to solve the equation:
(Y mod 2)Y = g_l(gY) —-Y

Y
Y mod2=—
mo v

—Ymod2=1

. Yis odd.

Which we can make a theorem of

Theorem 5.6.1. Y is an odd number and Y x Y results in SY ,
where § = T.

Summary

To summarize everything, we will list all properties of numbers

that the new number theory proposes, which contains 13 axioms.

The main points of the number theory

are:

1. First of all, there are the biggest and the smallest possible
numbers on the number line. We denote them as Y and —Y
(axiom 1). Also, there are the smallest positive and the
largest negative numbers, denoted as E and —E (axiom
5). “Infinite” is the interval [-Y,Y ], where each number
inside has the minimal difference from other numbers,
equal to E. The growth of numbers is non-linear on the
number line, described by the increasing function f(x)
(equation 5.1.8). After numbers reach Y , they start to
decrease, which is described by the decreasing function
g(x) (equation 5.2.20).

2. The negative plane has a shift equal to _ﬁ. This was de-
scribed in section 5.4. In addition, numbers have properties
of waves such as interference, which was presented, de-
scribed, and proved in section 5.4.

3. To deal with “infinite” series, we calculate the areas between
the increasing and decreasing functions; in other words, we
calculate the integral from —Y to Y of f(x) — g(x). This was
explained and proved in section 5.5.

4. When a+b [> Y , where |> is the operator presented in sec-
tion 5.3, we must use the Sophy-Peter equations (section
5.3) since numbers larger than Y cannot exist.

5. When we add Y +Y , the result is 0, indicating a cycle of
numbers. The formal definition was presented in section
5.6. The maximum number of cycles is Y , as it grows like
natural numbers (the proof in section 5.6).

Fixing Paradoxes Using the New Number Theory
In this chapter, we will fix all the paradoxes presented in chapter 3.

Fixing Galileo’s Paradox

Galileo’s Paradox was explained in section 3.1. In a few words,
it posits that there are two infinite sets: the first one containing all
natural numbers, and the second containing the squares of each
number. One might think that the sizes of these sets should be
different, but this contradicts the idea of infinity, thereby creating
a paradox.

The new number theory presented in this chapter does not have
this paradox since all existing numbers lie within the interval
[-Y,Y ], where =Y is the smallest existing number and Y the
largest possible number.

Now we can define two sets: all natural numbers and their
squares. All natural numbers lie within the interval [1,Y ]. To
compute the squares of natural numbers, we will use the So-
phy-Peter equations presented in section 5.3. This is important
because multiplication does not work the same way for numbers
that attempt to exceed Y . In the end, the sets will be equal since
the highest possible square exists.

According to Sophy-Peter equation 3 (equation 5.3.27), it is
equal to:

YV xVY =g((Y— 1)Y%f(}’) + (Y mod 2)Y)
. . d

T dY

Y — odd

(Y)=0

S g0+Y) =g(Y) = zy

T

YxY=-Y
4

So, the square of the highest possible number, which is Y , is
equal to 7Y, which implies that the sets have equal sizes but the
numbers there are not growing in the way that generally accept-
ed number theory would predict, since it is not linear and squares
can sometimes be smaller than the numbers themselves.

Explaining Ramanujan Summation

Ramanujan Summation was explained in chapter 4. The paradox
of the sum of all natural numbers is that, due to the concept of
infinity and the 1 + 1 = 2 always concept (in other words, the
axioms of generally accepted number theory), logically the sum
should be equal to infinity, but in reality, it converges to the neg-
ative fraction which is — ﬁ There are other sums (one of them
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was presented in the chapter 4) that also do not make sense due
to these concepts.

The new number theory presented in chapter 5 explains why this
is happening. First of all, the set of natural numbers is not in-
finite. Secondly, 1+1 = 2 only holds within the linear interval
of the increasing function f(x) (equation 5.1.8). After numbers
reach Y , they start to decrease on the decreasing function g(x)
(equation 5.2.20). When numbers move to g(x), they begin to in-
terfere with numbers from f(x). The interference of numbers was
presented in section 5.4. In the end, due to the shift of negative
numbers (proven in section 5.4), we obtain the correct answer.

We explained how to deal with “infinite” series in section 5.5,
but the best way to find the solution is to use the Riemann zeta
function with s = —1 (explained in 2.3), since it is equivalent to
Ramanujan Summation. We will present the general formula of
the Riemann zeta function and solve this series in chapter 8.

Explaining Casimir Effect

Due to the new number theory presented in chapter 5, we have
an absolute maximum, which is Y . We can make cycles of num-
bers, but the maximal number of such cycles is Y , as explained
in section 5.6. All of this leads us to the conclusion that the uni-
verse cannot contain an infinite number of matter, so energy
cannot be infinite either. This is supported by Stephen Hawk-
ing [17]. The new number theory not only fully agrees with this
concept but also provides a wider picture and explanations for
all paradoxes created by the concept of infinity (some of which
were presented in chapter 3). One of the physics examples where
we can see this wider picture is in explaining the “infinite” series
used in the Casimir Effect.

The Casimir Effect was explained in section 3.2. Due to the
proof in the previous section 6.2, we know why the sum of all
natural numbers is equal to the negative fraction, which is — %
Consider a 1D toy model where a free scalar field with neutral
charge and no mass is represented on a line as:

ot,r) eRzeR (6.3.1)
Where x can only exist on the new interval on Real numbers as
in axiom 1
—Y>x=>Y

Since we can no longer use infinity but rather represent it as
an interval between —Y and Y , we have to rewrite the Fourier
transform equation based on the new axioms. It will be changed
as follows:

= /_Yy Fl)etdt

This is an important step since the way we transform and process
waves will completely change and must obey the rules of inter-
ference as described in section 5.4.

The new Fourier transform will transform the wave f by taking
the integral of this wave from —Y to Y , which will create a spe-

cific difference in their areas and thus drive the transformation.

Let’s look at the two points where x = 0 and x = d. In these two

cases, we apply Dirichlet boundaries, where the forces seem to
vanish, such as

#(t,0) = ¢(tx) =0 (6.3.2)
In the interval from [0,d], the field configurations can be Fourier

decomposed into waves with wave numbers k1,... which cannot
be infinite due to the new number theory:

O

The minimal k1 will be f(1) = 1, and the maximum possible &,
will have f(Y) = %

Therefore, the ground state energy for the vacuum density pd can
be calculated as an integral of the difference between the increas-
ing function f(x) and the decreasing function g(x), multiplied by
the fraction .., where d is the distance between the plates:

ey ([ ) - 5 )

1 Yy
2d 7'3111

_1(5)7" 17(§)2dm:izfi:f i
Y 2 22 12 24d?
The conclusion we can draw is that the mathematical framework
based on the new number theory is applicable to physical phe-
nomena and makes sense since the calculations are correct. It
proves that the universe has finite energy, but in the Casimir ef-
fect, scientists used infinity, as well as in quantum field theory,
which made their calculations paradoxical and therefore incom-
plete. No other framework has made predictions from finite en-
ergy except the mathematical framework presented in this paper.

Fixing Gabriel’s Horn Paradox

Gabriel’s Horn Paradox was explained in section 3.3. The prob-
lem is that the volume of the horn is finite, but the surface area is
infinite. This occurs due to the concept of infinity and incorrect
handling of “infinite” series.

To fix the paradox, we will apply the new number theory pre-
sented in chapter 5 and calculate the volume according to section
5.5. The volume will be calculated as follows:
Y Y
_ 2 — PR L S -
va/l wyd‘rfﬂ'/l (I)dmf m =( TFY) ( 771)777

Tl

Thus, V = &, since % is equal to E, according to theorem 5.1.2,

which is an incredibly small number that we can ignore.
The surface area will be calculated as follows (the method for

deriving the formula for the surface area of the horn was de-
scribed in section 3.3):

Yy / 1
SA:%'[ l 1+(1) dx
oz T

First of all, we will calculate the follow integral:

[l\f%—i—ldx
J zVzx

Simplify:

<[t

Since Vx4 = x2, because x is a real number:
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_/\/:I?4+1d
= [ =

Apply integration by parts:

[u dv = uv — [U du
_Varrtl T4 f
- 1:4 —

——%\fl—k G) +‘/\/Jﬁd:p

1
dr = §ln‘\/as4+l+:r2

T
vat+1

Since x* a non-negative number we will get rid of absolute value
in the natural logarithm:

= 1111 (\/:1?4 +1 +.1:2)
2
We know that In (V22 + 1 + 2?) = sinh ™' (), so:

= % sinh ™! (IFQ)

( - H(;y)

4
1+ (1) dr
T

So the solution is:

[a T e (1) L

And surface area is:

SA=2r '[lv %
e e ()
—r ((sinhl(YZ) —y/1+ (;)4) - (sinhl(lz) —4/1+ (1)4))

Before continuation of calculations we have to deal with Y? since
VI|>Y

Y

1

To calculate it we will use Sophy-Peter equation 5.3.27

VxY=g((Y- I)Y%f(Y) + (Y mod 2)Y)
.. d —
RERTTE
Y — odd
L g(0+Y) = g(¥) = 7Y

Y xY =1y
1

Now we can continue solving the problem

SA=m ((Siﬂhl(g)’) —q/1+ (%)4) — (sinhfl(l) — m))

Since % is equal to E, according to theorem 5.1.2, which is in-

credibly small number so we can neglect it in the further calcu-
lations:

=7 ((sinhfl(g}’) — \/I) - (sinhfl(l) - \/ﬁ))

Now we can transform sinh™'(1) back to the logarithmic form
and open the brackets:

=7 (s (V) -1 - m(VEF T+ 1+ v2))

:'rr(%mh +\/§flfln\/§+l))
We can say that sinh™'(3Y) > 1, since:

b () =iy (TY) 114 7Y =y I .
sinh (4})7111\/(41/) #1477 =l 16( Y)+1+ Ty - nV64Y+1+ Tys1

Because V1Y +1+5Y>¢ And 0 < In(v2 + 1) < 1 since 1
<\2+1 < e. From all of this we can conclude that:

’r(%mh ( )+\/_7171H(\/_+1))

Which means:
SA > 0 and it makes sense since area cannot be negative.

Modified Collatz Conjecture (Oscillating Theorem)
Problems with Collatz Conjecture

Negative Numbers

The current version of the Collatz Conjecture was presented in
section 2.2. The formula of the conjecture is represented in equa-
tion 2.2.1.

When considering the current Collatz Conjecture for negative
numbers, one notable phenomenon is the occurrence of loops,
often referred to as “negative cycles” or simply “loops.” There
are several famous negative loops in the context of the Collatz
Conjecture, known as: S (small loop), M (medium loop), and L
(large loop).

These loops involve a sequence of negative numbers that, when

subjected to the same process defined by the Collatz rules (albe-

it extended to negative numbers), repeatedly cycle through the

same set of values without ever reaching 1.

If we perform operations according to equation 2.2.1 on some

negative numbers, we can observe some of these “negative cy-

cles,” which are:

1. Loop S: —1,-2,—1,...

2. Loop M: —5,-14,-7,-20,—-10,-5...

3. Loop L: —17,-50,—25,-74,-37,-110,-55,-164,—41
—61,-182,-91,-272,-136,-68,-34,—17...

~122,

We created a “for” loop with n ranging from -10,000 to -1 to
check how many times we would encounter each of the loops
described above. Here are the results we obtained:
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Numbers from -10000 to -1

3500

3000 -

2500

2000 A

1500 1

1000 4

Number of numbers ended with this

17

Last number in the loop

-5 <1

Figure 7: Number of L, M and S loops for n on the interval [-10000, -1].

This figure demonstrates that under these rules, the sequence
does not converge to 1 but instead enters a cycle, which raises
the question: Is there a loop somewhere for positive numbers? If
there is, then obviously the Collatz Conjecture is incorrect. How-
ever, in the next section, we will present a completed version of
the Collatz Conjecture that can address negative numbers due
to the new number theory (chapter 5). This version accounts for
the flow of positive numbers into negative ones and vice versa.

Stuck on the Decreasing Function

The decreasing function works by multiplying and dividing—
operations that are linear. To achieve 1 in the end, these opera-
tions must remain within the linear interval; otherwise, we will
eventually encounter the decreasing function g(x) and become
stuck there. According to the new number theory, we cannot
transition from g(x) to f(x) except by changing planes or forming
a loop. First, it is impossible in the Collatz Conjecture since we
remain on the same plane throughout, and second, it is problem-
atic due to the conjecture’s chaotic behavior.

In the context of the Collatz Conjecture, changing mathematical
planes is inherently impossible, as the conjecture dictates that
the sequence remains confined to a single-dimensional frame-
work throughout its progression. The possibility of forming a
loop, while theoretically feasible, proves to be problematic in
practice due to the conjecture’s inherently chaotic nature. This
chaos introduces a significant level of unpredictability, compli-
cating any attempt to use looping as a reliable method for mov-
ing from g(x) to f(x).

Moreover, this inherent chaos within the Collatz Conjecture isn’t
just a minor hurdle; it fundamentally alters the behavior of the
sequence at various stages, making it challenging to predict or
influence the direction of the sequence effectively. The math-
ematical community continues to explore the depths of these
complications, seeking to understand better how the interplay
of linearity and chaos shapes the behavior of such mathematical
sequences.

An example of a number that can get to the decreasing function
can be whenn=7Y — 1. Since Y is odd (proof in the section 5.6);
therefore:

(Y)><3+1=Y><3+1=g(o+Y)+1=g(y)+1=ZY+1

Now we are on the decreasing function due to the multiplica-
tion presented in equation 5.3. It is important to be only in the
increasing function since it is a matter of incredible luck to get 1
on the decreasing function since there is no interval of linearity.
And even if we get 1, it will not be the goal positive loop like on
the increasing function, which is:
1,4,2,1... (7.1.1)
We know that Y is odd (proof in the section 5.6) so —Y is odd as
well. Consider an example:

(—Y}x3+l=—Y><3+1=g(0—Y)+1=g(Y}+4=gY+l

According to the new number theory, negative increases are
asymmetrical to positive increases since there is a small shift of
—<5 (proved in section 5.4), which breaks linearity. This is the
reason why the conjecture breaks and results in the loops pre-
sented in the previous section. The reason for exactly three loops
is the Ramanujan Summation presented in chapter 4. Ramanujan
used a series P as manipulation and multiplied its result by a fac-
tor of 3 to get -1/12, so it makes total sense if the shift is —% s
we will end exactly with three loops. Therefore, on the positive
linear part of the increasing function, the Collatz Conjecture will
always come to 1, from which we can conclude that it can no
longer be called a conjecture. However, it is not satisfying the
full set of numbers, so in the next section, we will present the
“Oscillating” theorem, which is able to deal with all numbers
on the number line. Numbers in the linear interval are finite, not
infinite as in the current interpretation of the Collatz Conjecture,
and since, as proved in the “increase of numbers” (section 5.1),
operators will continue acting linearly for all x in the linear inter-
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val, we will never go to the decreasing function since the size of
it is less than 5%. Therefore, it must always converge to 1 since
we process only a finite amount of numbers.

Statement 1. The Collatz conjecture converges to 1 if and only
if n is not a negative number and is on the linear interval; other-
wise, the function will completely break.

Oscillating Theorem by Modifying Collatz Conjecture

To address the issue of becoming entrapped within the decreas-
ing function g(x) as stipulated by the axiom 10 in number theory,
a potential solution is to facilitate a return to the increasing func-
tion f(x) via a change of mathematical planes. This maneuver
can be executed when any integer within the sequence, whether
positive or negative, becomes even. At this juncture, instead of
following the standard operations associated with g(x), the se-
quence is altered by dividing the number by —2. This division
by —2 is not merely a numerical operation but a strategic move
that symbolically and functionally shifts the sequence to a dif-
ferent plane of calculation, effectively redirecting it back to the
increasing function f(x), thereby sustaining the sequence’s up-
ward trajectory.

In situations where the sequence generates an odd integer, the
conventional rule of multiplying by 3 and adding 1 is applied.
This rule ensures that the sequence can continue to evolve with-
out stagnation, pushing the values upward. Even if we got to
the decreasing function and didn’t succeed to end up and some
even number but we get to the number a where a|> Yora|<—-Y
then we will make a loop and go back to f(x). This dual-strategy
approach—altering the operation based on the parity of the inte-
gers encountered—provides a dynamic framework that aims to
keep the sequence active and progressing, ideally circumventing
the loops or traps that might otherwise arise from continuous
operation under a single mathematical rule.

-(3)

3n+1

ifn=0 (mod 2),
Fln) =

clse

(7.2.2)

Since we are changing planes, we will always stay on the in-
creasing function f(x). A question could arise: Why do we need
to change planes when we are on the positive linear interval?

The answer is just to make the function universal, but it will
continue giving the same result.

Since negative and positive numbers are asymmetrical, this is the
best way to interfere with them, which means we can deal with
loops because we made the negative shift blur in the frequent
switches between positive and negative planes. Because of that,
negative numbers aren’t forming loops anymore, and from this,
we are concluding that there are no loops in positive numbers.

Statement 2. The Modified Collatz Conjecture will never form
any loop for any positive or negative number on the interval
[-Y,Y ], which makes it not a conjecture anymore.

Experiments and Graphs

This graph is a pivotal visualization that illustrates the pathway
to 1 for the numbers 18 and -18, both of which are even num-
bers but originate from different sides of the number line =Y
---Y . The graph displays a fascinating asymmetry between the
paths taken by 18 and -18, despite both numbers undergoing the
same operational steps. This divergence underscores the impact
of starting on different mathematical planes with 18 on the pos-
itive side and -18 on the negative. As the sequence progresses,
the operations applied to 18 and -18 produce a distinct pattern
that resembles a wave, oscillating between positive and negative
values.

This oscillation is not just a numerical artifact; it reveals the un-
derlying dynamics of the sequence as it transitions across differ-
ent mathematical domains. Each peak and trough in the wave is
a result of the specific operations dictated by the modified Col-
latz Conjecture (presented in equation 7.2.2), highlighting how
the sequence manages to navigate through the complexities of
mathematical spaces. Moreover, the graph not only tracks the
trajectory towards 1 but also visually encapsulates the concept of
mathematical numbers’ asymmetry. It serves as a clear demon-
stration of how similar operations can yield vastly different tra-
jectories depending on the initial conditions and the mathemati-
cal context in which they are applied. This visual tool is crucial
for both illustrating the sequence’s behavior and for facilitating a
deeper understanding of the dynamic interplay between the new
number theory, symmetry, and mathematical operations.

204

10 4

—10 4

-204

—30

0.0 2.5 5.0 7.5

T T T T
10.0 12.5 15.0 17.5

Figure 8: The flow of oscillating theorem to converge to 1 for pair of positive and negative even numbers: -18 and 18.
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One more example but with the odd pair of numbers: -27 and 27. We can also observe wave properties of the sequence and extremely

visible asymmetry.

300

200

100

—100 A

—200 4

Figure 9: The flow of oscillating theorem to converge to 1 for pair of positive and negative odd numbers: -27 and 27.

As mentioned before, the minus sign was added due to the flow
of positive numbers into negative ones and vice versa, according
to the new number theory.

To demonstrate the practical application of this concept, we cre-
ated a loop for the number n ranging from -10,000 to 10,000.
The graph represents the number of steps the Completed Collatz
Conjecture must take to achieve 1 for each n.

250 A

200 4

150 1

100 A

number of steps to reach 1

0

T T T T
-10000 -7500 -5000 -2500

T T T T T
0 2500 5000 7500 10000

n

Figure 10: The number of steps the Completed Collatz Conjecture has to do to achieve 1 for each n on the interval [-10000, 10000].

To summarize everything from the chapter: since there are no
loops for positive and negative numbers, we can confidently de-
clare that the Oscillating Theorem is a modified Collatz Conjec-
ture which has been proven and is no longer a conjecture any-
more.

Theorem 7.3.1. Oscillating: For any value of n, in other words,
from the interval [-Y,Y ], by using equation 7.2.2, for every up-
dated n, the value will always converge to 1.

General Version of the Zeta Function and Proof of the Rie-
mann Hypothesis

In this chapter, we will present a new version of the Riemann
zeta function, which will provide a general approach to solving
it, meaning we will be able to prove the Riemann Hypothesis.
The hypothesis was presented in section 2.3.

Problem with the Riemann Hypothesis
The main reasons why there was no proof of the Riemann Hy-
pothesis before this paper are a lack of a general approach and
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the concept of infinity. The generally accepted mathematical
framework lacks a general theory robust enough to handle the
breadth of questions posed by the Riemann Hypothesis. Many at-
tempts have been made before this paper, using various branches
of mathematics like analytic number theory, algebraic geometry,
and even random matrix theory, but these approaches have so far
only yielded partial results or insights confined to specific con-
ditions. While computers have verified the hypothesis for many
zeros of the zeta function, computational methods can only test
individual cases. They could not provide a proof that applies to
all possible cases before this article. The transition from compu-
tational verification to theoretical proof involves bridging a vast
conceptual gap.

In chapter 5, we presented a new number theory, which means
the generally accepted mathematical framework was incomplete
and even incorrect. The general version of the zeta function and
the proof of the Riemann Hypothesis will be additional proof for
the mathematical framework proposed in the article. Moreover,
the framework allows us to solve any “infinite” series that was
not possible before.

General Version of the Zeta Function

To deal with the zeta function we have to understand what it is.
Actually, zeta function is a sum of “infinite” series. It has a pa-
rameter s which is a power of each number in the series. We can
write it down as follows:

) =3 —

r=1"

(8.2.1)

According to the new number theory presented in chapter 5,
there is no infinity, and all existing numbers lie within the in-
terval [-Y,Y ], where —Y and Y are the smallest and the largest
possible numbers, respectively. Therefore, the formula for the
sum of infinity must be rewritten since infinity represents an in-
terval of numbers not a defined number. Thus, we take the inte-
gral from —Y to Y using the increasing function f(x) and add it
to the integral from Y to —Y using the decreasing function g(x).
This is written as:

mmj[mmMmm

Joy

5=

As covered in section 5.5 and from equation 8.2.2, we can start
writing a new computable version of Riemann based on the fact
that infinity does not exist and the interval of the series will ex-
tend to —Y . To start, we need to define a binomial coefficient that
takes n and k and returns ( ) which can be simplified by using
the product of the terms as:

k n—1 mn
le a (k)

The next step as in section 5.4 we will define the interference
coefficient to account for the interference between numbers
between the increasing and decreasing function when we go
through the integral ob both function receptively in the interval
of [-Y,Y ]. This coefficient can be expressed as 2 parts first if p
is even:

yu
M= P
" 2logy(Y)?

Where p is a directly proportional constant of f(x) = px (on the
linear interval); in this case, p = | as from equation 8.2.1. Thus,

we obtain the normalization value with the least number of bits
to compute Y multiplied by 2, which is the dividend for the frac-
tion where p is the divisor. In the other case, if p is odd, we create
a harmonic series by rotating over an imaginary axis with an
angle of 7, Written as:

M, = e(-Di

To write a complete equation for the full interference coefficient,
we can create a piece-wise function, which is written as:

\ sonE U p%2=0

P 1
=137 elge

Then, to obtain the sum of the term for every binomial coeffi-
cient multiplied by (k + 1), where in the case of s = —1, it will
be k + 1 from 0 to k. We can denote

this as:

e T4 = (D)4

Moreover, we need to sum all the coefficients Q from 1 to Y (all
integers on the positive plane), each normalized by the value of

% with a harmonic series created by multiplying Q with (—1)%,
multiplying by 1 if k is even, otherwise by -1. The whole thing,
denoted by T, is represented as:

TZFZ H
—i%imn

C (8.2.3)

=Yy

Then, an important step in constructing the Riemann function is
to divide the sum T by 1 — 2! as proposed by Riemann in [15].
Therefore, we can express ¢ as:

T ZN o ER kn

6s = =
(R T TE R Ve

T L (VL k)

[

This accounts for the normalization and coefficients in the zeta
function, but now we need to consider the actual series as in
equation 8.2.1:

Cs)=) —

z=1

So, it is the sum of an infinite series, which means it can be cal-
culated by taking the area difference between the increasing f (x)
s and decreasing g(x)* from —Y to Y and Y to —Y respectively, as
done in equation 8.2.2, in addition to the interference coefficient
and ¢. This ends with the new formula for the zeta function as:

/ by Tt )‘ﬂdr.—'/}__y M, + g(z)™

Where 77 is used to spread the sum coefficient throughout Y.

Please note, in the case of the zeta function, since it is < .r" the
constant p is 1. From axiom 6, we can write the expansion as:

(824)
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» __E
Y-1 —-E+p
Since

L1 1
Y—-1 Y 1-4

And we know that therefore it is written as

1 E
E —
“T-F  “E+1

Computing Existing Values for the Zeta Function

The important step before proving the Riemann Hypothesis is
to ensure that the general formula provides correct values for all
known results for the zeta function with different values for s.
Since we have the general formula, we can easily calculate the
values for the zeta function. To speed up the process, we wrote

a code in the Python programming language that will calculate
the values for us. Since Y is un-computable, we will use 100
instead (because we can interpret Y as 100%). It is important
to understand that the closer we are to Y, the more accurate the
result we will get.

We will present several different examples that show the approx-
imate results of the general zeta function and graphs that de-

scribe the increasing (equation 5.1.8) and decreasing (equation
5.2.20) functions for each given s parameter.

s=-1

We will start from the most famous value for s, which is —1. Ac-
tually, {(—1) is the same as Ramanujan Summation presented in
chapter 4, or as the sum of all natural numbers. As we know from
the previous section 8.2, the zeta function is actually the area be-
tween the increasing (equation 5.1.8) and decreasing (equation
5.2.20) functions. In this case, it will look as follows:

80+

60 4

0 25 50 75

125 150 175 200

Figure 11: Increasing (blue) and decreasing (orange) functions for {(—1) and Y as 100.

Now we will write the formula according to the equation 8.2.5:

¥ v —¥
1
(=3 == f ) o_|%+.u,,+ () e + f Myt glo) e
==Y " -

As we know, the sum of natural numbers or {(—1) is equal to
1
— 12, which is approximately 0.083. The area between the

increasing and decreasing functions from the code that we ob-

tained is 0.083, which corresponds to approximately — % . This

demonstrates that the formula is correct for this instance.

s=2
The next very important value of s is 2, since it relates to the Basel
problem, or the sum of inverse squares. As we know, the sum is

2
equal to %, which is approximately 1.6449. The graph for the in-
creasing and decreasing functions in this case will look as follows:

1ed8

T T T T T
100 125 150 175 200

Figure 12: Increasing (blue) and decreasing (orange) functions for {(2) and Y as 100.€
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The area between functions is approximately 1.6449 which is
the same as the desire value.

s=-2

As we know {(s) =0 if s is an even negative number. The graphs
of increasing and decreasing functions for case when s = —2 will
look as follows:

6000 4

5000 1

Figure 13: Increasing (blue) and decreasing (orange) functions for {(—2) and Y as 100.

The area between functions is approximately 0 which is the
same as the desire value.

s=3 and s=-3
Just to see other values to be sure the general zeta function is
working we will show example for odd positive and negative

numbers. The results of the original zeta function are:
{(3)=1.202

¢(—3) = 5~ 0.0083

Graphs will look as follows:

lel3

-1 4

-2

400000

200000 4

—200000 4

=400000 A

o} 25 50 75 100 125 150 175 200

Figure 14: Increasing (blue) and decreasing (orange) functions
for {(3) and Y as 100.

The area between f(x) and g(x) for 3 is 1.202 and for -3 is 0.0083
which are the same as desired values.

s=s+14.1i
One of the most important aspects is the results for the complex

1
number with real part equal to 5 . To do that we have to complete
the general zeta function (equation 8.2.5) so it can deal with com-
plex numbers which means it can be represented as spirals.

Figure 15: Increasing (blue) and decreasing (orange) functions
for {(—3) and Y as 100.

1 v p

—+ 14.11) = it ———

((2"' i) [y¢,+ty_1

/1 — (%)2}—(%+14.1i)d$
2

A (%)2)—(§+14.1f))dx

- Yy
+‘/}_ ﬁffp-i-(gsm l(?)— 5

+M, + (%sin‘l(%) +
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We calculated the value for the previous equation using a com-
puter where Y = 100, and the result is approximately 0, which is
the desired result for s = 1 + 14.1i.

Since all of the values for the original version of the zeta func-
tion and the general zeta function (equation 8.2.5) are the same,
we can declare that the general zeta function is correct.

Proof of the Riemann Hypothesis

The first thing that needs to be done is to rewrite the zeta func-
tion from equation 8.2.4 to incorporate complex numbers and
add an extra dimension. At first glance, we can add the power in
the integral as s + it: y

Y
. | P —(s+i 1 —(s+it))
((s+it) = ./_y cpm,ﬁ + M, + f(z) " dz + /) M, +g(z) {s+it)) g (8.4.6)

However, computing and using this format is complex and not
efficient, so we can utilize the properties of complex numbers
and trigonometry to represent it as rotations. Consider a variable
r dependent on s and t, calculated as follows:

=52 =12

For the variable r, to obtain an angle of rotation 0 in radians,
consider the arc tangent function, which depends on the ratio of
ttosas i Therefore, it can be expressed as:

t
0 = tan"'(-)
s

Subsequently, we can say that:
ITECUSI:Q]--Fi sin(8))

T_s+it

Therefore, we can rewrite equation 8.4.6 as:

y Y - e A
C(S + ff) - [ @—:'{(:{)S{HHrﬁmu(Q)% + j_fpf(._r)—T[(:I)S[GJ-I-HIH(Q,I}GIT
Joy -

-y
A —r(cos(#)+isin(f))
(8.4.7) +/Y M, + g(z)rieos@)+isint®) gy

From this, we can derive an expression to represent it as a prod-
uct of a and b (please note that all equations must obey the So-
phy-Peter equations in section 5.3). Here, a will be x raised to a
simplified power rather than a complex one, as shown in equa-
tion 8.4.7, and b will be a rotation wave function expressed as
cos(a) + isin(a). Therefore, we can write the product ab as:

ab = x*(cos(a) + isin(a))

As previously defined, o in our case is the variable r multiplied
by the sine of the rotation angle 0, expressed as r sin(sin(6)).
Therefore, we can write another expression for x raised to the
complex power of s + it, where s is the real part.

XSt = XVCOS(Q)(COS(V szn(@)) + isin(l” Sll’l(g)))

From this conclusion and the result, we obtained from equation
8.4.7, we can further simplify to be used later as Form 1 of the
new general complex zeta function, written

as:

(84.8) _ v |
C{S + ”L) = / G—I)r cos(f) ,L + ﬁ-]rp
J_y Y -1

+f ()" (cos(r sin(#)) + i sin(rsin()))dx

-y
+ / M, + g(z)" ) (cos(r sin(@)) + i sin(r sin()))dz
Jy

Where 2! =2 - 27%. An important aspect of this is using the Eu-
ler expansion to develop the same and achieve the same result,
where x*"* is represented as a product using Euler’s properties.
We know from exponent properties that

.'I?S—HE — .T-S W sz
The term x® represents a real number raised to a real power, so
we can leave it as it is. Now focusing on x*, using the Euler
property, we have:

pit — it Injz)
We can plug this into our equation, giving:

Is+1r —— E‘lt In{z)

We know from Euler’s formula that:

e = cos(a) + isin(a)

Therefore, using this on the last result from our equation where
e = xi* we can derive the result:

xit = ™™ = cos(tln(x)) + isin(tin(x))

Finally, we can substitute the result of cos(tln(x)) + isin(tln(x))
into our main equation to get the final product represented as:

Xt = x(cos(tin(x)) + isin(tin(x))) (8.4.9)

Where x® represents the real part of the expression, and (cos(tl-
n(x))+isin(tln(x))) represents the complex part. Therefore, we
can use this formulation in our case to rewrite the zeta function
for complex numbers using the Euler expansion as:

[V (—cos(tln(B)) —isin(tIn(B))) p
((s+it) = /_y * (= cos(In(2)¢) — isin(In(2)t)) ¥ — 1

+f(z) " (—cos(tIn(f(x))) — isin(tIn(f(z))))dz
+ [: M, + g(x)~*(—cos(tIn(g(x))) — isin(tIn(g(x))))dzx

(8.4.10)

+ M,

— A=k+1

The zeta function normally converges only if s > 1. In our frame-
work, this condition corresponds to a convergent series, where
the function h(r) = % and {(s) = > hs(n). Therefore, based
on our conclusion in section 5.5, we can write:
h(Y)=0,Vs>1

Where = represents convergence to 0. Please note that in cases
where (Y)20, the integration of numbers going back on the de-
creasing function occurs, causing interference as described in
section 5.4. However, from this analysis, we can redefine infinity
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in the Riemann integral, where s > 1, as Y as detailed in section
5.5.

1 Y
—I(s - 1) = / e ™ f(x)dx
n’ 0

The integral around the value 2nmi is (—2nmi)* '(—2xi). There-
fore, we can write:
2rsI(s — 1){(s)
And draw a relation between ((s) and {(1 — s) as:
§ s
(5 = Dm=2¢(s)
2
Where {(s) is finitely computed as in equation 8.4.10. Therefore,

we can write it as:
v
— / !,:_,—n ‘.'TJ" ldi"
0

1 g
—1I (— - l) T
ns 2
If we set an infinite” series of e ™™

oo
—nimr l:
e =1

1

bl

b .-r) .

Using the transformation from 5.5, we can set the new finite set
as:

5 i1 [ i

-y
+ / ot g{ﬁ_ﬂ_ﬁﬂ“m’l)dl? — 'l;fla'(.'l?)
JY

)
= (8.4.11)

-

ol ]11

)<r<ln{

Where we know that:

Y

1
/ —dr =In(f(Y))+C =mn(SY)+C
J1o T

Where S=
of — across all possible values on the number line. Then, using
Rlemann properties and the equivalent finite series, we can set

m(s-1) T2((s) to
il G - 1) 7 (s) = /0 D(@)f ()i dr = A(x)

Z. This integral computes the area under the curve

Where y(x) is defined in equation 8.4.11. Then, since we know
from Jacob Fundi that:

Np(z) +1=x"2 (zu, G) + 1)

Therefore, we can use it to set new value for A(x):
Y Y
3 _s (1
]’[(§—l)ﬂ 2C(s)=/ Y(x) fz)z rf'r-}-/ (e (—)
J1 T
s R
flx)= rla:+§/ (:r 2
v (8.4.12)

-t/ 0@ (F@ 4 5@ ) de =)

— .-rE_l) dx

Given the fact that integrals from a to Y are finite and comput-

able, for example, consider the integral fly z% dz, this can be
computed as:

v
1 -1 -1
cdp = =

/1 27Ty 1

Since we know that E is the smallest number but also the step
we can have, we therefore conclude that the result from this will
be the previous step, 1 — E =0.999... Given in big physics equa-
tions, this converges to approximately 1, as discussed in section
6.

~E+1=1-E

We can now set
=3 + tz

£(t) = 3~ (t i)/ gl{r)f{r)_i Cos (%f log I) dx
V< VY (8.4.13)

In other words

¥ d 3 1
£(t) = 4/; E(f(:r)i-g-i"(m)) f(x)" 7 cos (%tlog T) dx

We know from equation 8.4.8 that for values x, {(x) remains
finite given that it is the interference between the —Y ...Y cycle,
not literally a sum. Since this applies to the log of the other fac-
tors of &(t), the function &(t) can only have zeros at —3i <t < g,
The number of roots R of &(t) = 0 where the real part is in the

interval from 0 to 7Y is:

CJY) . FY), J(Y) SY . SY . SY
ft= 27 log( 2 ) 27 —El()g(g) o
; 2 2 2
EE E —= Y (log(5Y) ~ 1) = Y (log( —2) +log(Y) — 1)
{%) .
(8.4.14) - F (ln{lﬂ) + log(¥) = 1)

Then we know that the gamma function is given by:
I(s) = f r* e dy = / ¥s(x)dx
0 Jo

Since the gamma function E converges and does not approach
Y at x =Y, which means it will not transform to the decreasing
function as described in section 5.5. Therefore, it can be written
as (where x — f(x)):

.
/ e %dx
o0 (8.4.16)

And the small gamma function ys(x) can be expressed as:
7,(%) =x"'e—x

(8.4.15)

I'(s) =

We know from [13] that:
3

F(%)F(l ; )= TS;E:@)
F(%)F(l 5 ‘3) - Tctf{" s)

(8.4.17)

We can compute the integral within our framework as follows:

: 1—: ¥ - . % . v
F(%)r( 5 9) =/ﬂ :I.'_Tle—rd_rl"{%]=/ﬂ I_%I(’_Idll','/n {u.r) —1
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Where we obtained the integral of I’ (%) by applying the change
of variables v = ux and dv = xdu, following:

¥ Y
8_ — & —

/ v le "d-u:/ (uz)> e " adu

Jo Jo

Expanding the exponents’ coefficients from T'($)I'(15%) we
obtain:

: 1—: o, L s
I‘(E}F( g) = e~ e dy witpr e pdy

2 2 Jo Ju

Then use integration rules:

s 1—s Yo, 1 Yo, 1
INESING )= [ a e ™ +")d.r/ uz du
2 2 Jo Jo

Therefore our final integral will be:

s 1—s Y . Yo,
L'z — )=/ —c‘““”da:[ w2 du
272 0 VT Jo
Then if we assigned T to the integral:
y
T= / eV gy =
J0

(8.4.18)

1
E=0
v9I+u |

By multiplying the integral we got from F(%)F(%S) with T
we get:

1—5 s
r =
( ) ( T ein(%s)
s l1—s 72
F(E 2 )= T'sin(%s) (8.4.19)

Which matches equation 8.4.17 part 1. Then, instead of applying
the change of variables in the integral of I' (%), let’s apply it in
the integral of I' ( ) and then we multiply both results. We
aim to derive the outcorne where the integral of the gamma func-

. 1-s . . .
tion at 5 will have v = ux and dv = xdu, which is:
RET

11— v Y s
N 7 ?) = / t Ydu =/ (*.'.r:r)_%1
Jo L]

Subsequently we can proceed to solve I'($)T'(15%) with the
new change of variables following'

8 l-s ' ——l et —$ ' 3-1 -z ' —
Mo)(——) = rErT[ J= | zr e dr | (uz) T e Mdu
2 2 i 2 0 10

e " du

Expanding exponents coefficients as before:

y Y y y

o] - —&tl _ io] - —stl _sdl
/ il r’d;r/ (uz)™ 2 e du =/ ri7te ‘Trl;r/ ur T e
Jo D 0 0

Finally, we apply integration properties:

¥ Y +1 +1 ¥ 1 r v +1
/ :ri_lc"md.r/ urT T e Yy = / x_fc"’““*"}dr/ u T du
J0 J0 J0 J0

Therefore:

s 1—s ¥ o Y sl
I(= )=/ T Ze "“*“}dm/ w2 du
220 Jo (8.4.20)
By multiplying the result with T we will obtain:
1—35 72
T -
G ) ( 2 ) cos(m3)
3
s 1—3s e
F(E)F( 2 Tem(’ri)
2 (8.4.21)

Which matches the second part from equation 8.4.17. All of this
work represents a finite area in the interval from 0 to Y . How-
ever, for this to be applicable in equation 8.4.17, it must be finite
and converge, since the current integral given before this paper
was written [*% e +*)dt goes to infinity. It was rewritten with
Y inequation 8.4.16 and 8.4.18, which we will further use in our
framework to prove, following the small gamma function that
converges for s < 1 (point 1).

W)=Y le Y =YV leY =Y e YE=aE~0 (8.4.22)
Therefore we can proceed to solve the equation:
T 2 E
T'sin(}s) T(‘()&{% s)
;'%
Dividing both sides with "= will give us:
m T
S.’.R{E.‘i‘} = (‘()&,(Es)
By using the trigonometric identity % = tanux:
m
t. =1
an(— 5 5) =
g = tan"!(1) =
T2 _ _q _ 1 (8.4.23)
47 7 2

iy

Where S, as mentioned in theorem 5.6.1, is 4 . Therefore, from
equations 8.4.8, 8.4.10, 8.4.14, 8.4.23, 8.4.16, 8.4.22, 8.4.18,
8.4.20, 8.4.19, 8.4.21, and point 1, we can conclude that all
points of the non-trivial zeros {(s + it) = 0 lie on the critical line
s = 1 with various complex numbers it, as further proved by
experiments in section 8.3. Since the reflection formula within
the new Sophy-Peter framework using I’ (l;—”) I (%) states that
the equation &(s)? is only valid when the real part of s is %, where
&(s) is defined as:

€(s) = 5o(s = Dn(~)TG)(s) | s = 7 +it | €(s) =

; c1-s)

Squaring this to obtain &(s)?, we derive:

€(s)? = €()€(1 — 5) = 78%(s — 1) 7T

1—s
)1 = 9)¢(s)

Where {(s) is not calculated in the traditional manner but as the
difference between integrals of the increasing and decreasing
functions, using equation: 8.4.10:

: (—cos(tIn(3)) —isin(tln(4))) p
Cls +it) = /_y 0 (—cos(In(2)t) — isin(In(2)t)) ¥ — 1

+ M,
() (—eos(tn(f(2))) — isin(eIn(f()))de
# [ Mt gl) (cos(ta(g(a)) ~ ssineinly(e)dr

s B=k+1

For the demonstration here is the full version of the general zeta
function:

[ T E D U D (eos(thn(3)) - isinlta()))
(foit) = /y 1—2 I +( cos(ln (Z}f) isin(ln(2)t)) ﬁ+Mp
+(§ siu'i(%} + ik ; (¥) )7 (=cos(tIn(f(x))) - isinftln(f(x))))dz

=

n r, ny/1-(%
+‘/r H+(§sm ()—i)—’r 2(’)

)*(~cos(tIn(g(x))) = isin(tIn(g(z))))dz
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Conclusion

This article presents a fully new perspective for mathematics,
stating that the axiom of infinity is actually totally wrong, but
the presented mathematical framework opens many possibilities
for physics, mathematics, and computer science such as finding
a solution for Quantum Gravity by getting rid off infinity prob-
lem, or better understanding of quantum mechanics by having
restrictions that it is impossible to have anything infinite (like
states of a quantum system) which simplifies the calculations
and opens many new opportunities, or solving the other oldest
major mathematical problems with infinite series since by using
the framework they are not a problem anymore. Moreover, the
framework solves most of the paradoxes in mathematics (which
is one more proof of reasonability of the presented mathematical
paradigm) [15-18].

The incredible thing about this article is that we don't only pres-
ent some concepts and theories but actually prove our assump-
tions using the oldest mathematical problems, such as the Collatz
Conjecture and the Riemann Hypothesis (which is considered a
Millennium problem).

In the further work, we will present a physics concept which
will be the solution for the Quantum Gravity problem and at the
same time one more proof for the new number theory presented
in chapter 5. To check if the physical problem is properly solved,
all it needs is to compare the calculated values with actual ob-
served values and if they are the same or very similar for any
instance of the problem it implies that the solution is valid. So
what we state is that in the next paper we are going to apply our
number theory to equations that are related Quantum Gravity
and if the amount of calculated Hawking Radiation is the same
as the observed values it implies that the Sophy-Peter mathemat-
ical framework is absolutely valid.

New Number Theory

This new number theory is designed to fix paradoxes and provide
a framework to deal with “infinite” series. The name of the new
mathematical framework is Sophy-Peter Framework. It gives
accurate predictions even in the physical universe, which will
be explained in further work. In the article, we explained several
paradoxes in mathematics (such as Galileo’s Paradox, Ramanu-
jan Summation, Casimir Effect, Gabriel’s Horn Paradox) con-
nected with infinity in chapter 3, then solved them and explained
why they occur using the new number theory in chapter 6.

There are several important aspects of the new number theory:

1. The concept of “infinity” as an interval [—Y,Y ] (where =Y
and Y are the smallest and the largest possible numbers)
[section 5.17;

2. Non-linear growth of numbers [section 5.17;

3. Increasing and decreasing functions (f(x) and g(x)) [sec-
tions 5.1 and 5.2];

4. Sophy-Peter equations [section 5.3];

5. Number’s interference [section 5.4];

6. Shift of negative numbers (— %) [section 5.4];

7. How to deal with “infinite” series [section 5.5];

8. Cycles of numbers and the maximum number of them [sec-

tion 5.6].

Also 13 axioms of the Sophy-Peter mathematical framework
were created:

e Axiom 1: The biggest number that can exist in the number
line is Y and the smallest number is =Y .

*  Axiom 2: Any continuous function that exists can only have
a domain from-Y toY .

e Axiom 3: The increase of numbers is not always linear in a
given number line from —Y to Y , so any term x cannot be
written as x but rather f(x).

e Axiom 4: Mathematical operations break outside the linear
interval since the increase is not linear anymore from axiom
3, therefore Sophy-Peter equations have to be used.

e Axiom 5: The smallest positive number that can exist on
the number line is E, and the largest negative number is —E.

e Axiom 6: On the interval [a,b], the maximum number of
numbers is Y , where a and b are any neighboring integers
on the number line and | a |<| b |. Moreover, the smallest and
largest numbers on the interval (a,b) are f(a + E) and f(b —
E) respectively, if a and b are non-negative, and f(b + E) and
f(a — E) if a and b are non-positive.

e Axiom 7: E and —E are not only the smallest possible pos-
itive and the largest negative numbers, respectively, but also
the smallest increment and decrement that can be applied to
a number.

e Axiom 8: Numbers attempting to go beyond Y or before
=Y will end up obeying the Sophy-Peter equations, which
dictate that they will go back or forward on the number line
via the decreasing function g(x).

e Axiom 9: Since the addition of positive numbers can never
yield a negative number, but on the decreasing function g(x)
numbers are decreasing, so after reaching 0, numbers will
continue on the increasing function.

e Axiom 10: It is possible to switch from the decreasing to
the increasing function by changing planes, from positive to
negative or vice versa.

e Axiom 11: The division of a linear number by any number
a, where [a] > 1, will result in a number from the linear in-
terval where f'(x) = 1.

e Axiom 12: In an ”infinite” cycle, when numbers [> Y , they
revert to the decreasing function until —Y and ascend again
on the increasing function until Y . Therefore, numbers in-
terfere with each other, leaving an asymmetrical value be-
tween the positive and negative planes.

e Axiom 13: Due to cycles of numbers wave interpretation
according to the new number theory the biggest possible
number of cycles is Y , which is the largest possible value
in mathematics.

Collatz Conjecture

Using the new number theory, presented in chapter 5, we were
able to disprove Collatz Conjuncture in section 7.1.2. Due to
non-linear properties of growth on the number line the origi-
nal Collatz Conjuncture will be stuck on the decreasing func-
tion without chance of getting back to increasing function which
means it will never reach 1 for some instances.

To fix this issue using axiom 10 we modified the Collatz Conjec-
ture to change planes each time we get even number. Moreover
using this approach, we level out the shift of negative numbers,
presented in section 5.4, so we never stuck in negative loops,
presented in section 7.1.1.

So the oscillating theorem was created and proved in section 7.2.
The formula (equation 7.2.2) for the modified Collatz conjecture
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or the oscillating theorem is:
—(3)

3n+1

iftn=0 (mod 2),

fln) =

clse

In section 7.3, practical applications of the oscillating theorem
and graphs for them were presented.

Riemann Hypothesis

To prove the Riemann Hypothesis, we addressed two main rea-
sons why the hypothesis had not been proven previously: the
concept of infinity and the lack of a general approach. Due to the
new number theory (chapter 5), the generally accepted concept
of infinity is incorrect, thus solving the first reason. In section
8.2, the general zeta function (equation 8.2.5) was presented.
The main idea of the general function is that the zeta function
is actually the area between the increasing and decreasing func-
tions (equation 8.2.2).

In section 8.3, we compared the values of the general zeta func-
tion with the known values for the original zeta function. The
values are approximate since we used a computer to calculate
them, and instead of Y (the largest possible number), we used
100, since Y is un-computable. The values were the same, which
proves the general zeta function. The shorter vision of the gener-
al zeta function is written as follows:

¢
)= [_ | o% My + fla) e+ /

¥ Y

-Y

M, + g(x)*dz

The full zeta function is written in equation 8.2.4. Also, there is
general zeta function constructed to work with complex num-
bers, which is presented in equations 8.4.7 and 8.4.8.

In section 8.4, we presented the proof for the Riemann Hypoth-
esis, which was considered a millennium problem [5]. Using the
Sophy-Peter Framework (chapter 5), to derive the general zeta
function (equation 8.2.5), we were able to modify and finish the
Riemann proof [4]. The conclusion is that from now on, the Rie-
mann Hypothesis is proved.
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