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A new number theory led to the proof of Goldbach's powerful

conjecture.
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Research Summary

Prime numbers present an exciting challenge to mind, provokes
imagination and stimulates research about its laws and mysterious
properties. They are simple numbers in understanding them,
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complex in a way arranged. Many studies have been conducted on
them from a different perspective. It contributed significantly to
enriching knowledge and understanding the pattern of its
distribution. In this research, integers were studied from a new
perspective that does not rely heavily on studies precedent, rather,
it aims to fill the gap in knowledge and add a new value to this field
of Science. That is by developing a new theory and helping to find
a simple algorithm and fast. It is also to explain the difference
between prime and non-prime numbers. It makes it possible to
arrive at a function designed to find out the number of prime
numbers less than a natural number (n). | followed

the analysis of a sample of numbers, and the accuracy of
observation in the analysis, and deep thinking using previous
information, and the hard and continuous work that continued for 8
months led to the creation of a logical mathematical proof for it. It
actually revealed an essential part of the similarities and differences
between prime and non—prime numbers in their forms of expression
and formulation to understand the specific pattern in the way it is
distributed. A simple and fast algorithm is explained in revealing
prime and non-prime numbers, especially if the divisors of two large
numbers are close together, such as large twins. That will save time
and effort on dedicated computers to detecting non—-prime numbers.
A new feature (theorem) has also been achieved through it that will
contribute to enriching knowledge about number theory in general.
It has also been achieved through this theory, which will lead to
proof of the strong Gold-Bach conjecture, and then to proof of the
weak Gold-Bach conjecture that was demonstrated by (Peruvian
Harald Helfgott in 2013). This research will contribute in clarification
a great deal of ambiguity about prime numbers to explain many of
the conjectures that have been developed about them. Finally, we
look forward for this search to be a great incentive for many people
who are interested and passionate about studying prime numbers to
discover more and more of ambiguity to explain the strongest
hypotheses made about primary numbers.
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1- 1: Research Introduction.

Prime numbers are one of the most fascinating and complex
concepts in the mathematics world. They are like precious jewels in
umbers world. They are distinguished by their unique and rare
distinction, as they are only divisible by themselves and by one
without having any other factors. They are strange numbers that are
difficult to be understood, numbers with a strong character that do
not accept being divided into parts. Their appearance is unexpected;
they challenge everyone to whom they ask themselves. To tame it,
the great scholars spent their lives without realizing the system of
its arrangement. They are easy and impossible, simple in
understanding, complex in organization. They are lofty numbers that
deserve our respect, as if God created them to challenge man with
them. The Almighty said ((And you have not been given of
knowledge except a little)) God Almighty has spoken the truth. Many
studies were conducted on it, which contributed greatly to enriching
knowledge in understanding the method of its distribution, which in
its entirety indicated the complexity of this science and its
importance in the field of mathematics, and recommended that it still
needs a lot of study, research and attention.
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1-2 Research Problem.

The problem of the research lies in arriving at a number theory that
may help reveal more ambiguity about the distribution of prime
numbers in order to understand this important and complex field.
Diving into the field of prime numbers raises many questions. The
most important of which is: Why are these numbers complicated in
the way they are arranged? What makes them appear unexpectedly?
Can we find a new theory that might help in arranging them? What
are the similarities and differences between them and non-prime
numbers? Many questions arouse curiosity for anyone obsessed
with the love of knowledge to delve deeper into this field. These are
the motivations behind the passion for conducting this research.
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Prime numbers are numbers around which many conjectures and
hypotheses have been developed, as a result of the complexity in
their arrangement pattern, and the difficulty of detecting them.
Therefore, based on the above, this research has an importance
represented in the following:

1- It will contribute to explaining many of the conjectures and
hypotheses developed about prime numbers.

2- It will provide various, simple, time-saving algorithms for
creating programs to detect prime and non—prime numbers.

3- We look forward to contributing in one way or another through
which we know the number of prime numbers less than a certain
natural number (n).

4- We hope that this research will be a great incentive for many who
are interested and passionate about studying prime numbers to
reveal more and more ambiguities to explain the strongest
hypotheses that have been developed about prime numbers.
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1-4: Research Objectives.

The aim of the current research is as follows:
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1- Finding a new number theory that helps solve or (prove) many
of the conjectures and hypotheses that were developed about prime
numbers.

2—- Explaining the similarities and differences in the writing format
of both prime and non-prime numbers to understand the pattern of
their distribution.

3- Finding a simple and quick, time-saving (method) or algorithm
on computers to create programs to detect prime and non-prime
numbers.

4- Inferring a function m (x) is used to find out the number of prime
numbers less than a certain natural number (n).

5- Arriving at the wonderful and simple proof of Fermat’s Last
Theorem or (Hypothesis), which Fermat himself referred to, and
which is different from the previous proof presented by the scientist
Wells.
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1-5 :Research Methodology.

Through analyzing a sample of numbers, observation, deep
thinking, and benefiting from my previous knowledge, and through
serious and continuous work that lasted for 8§ months, | was able to
develop a mathematical proof based on a logical basis to present
the results of this research. Since this mathematical basis has the
ability to solve problems in logical and accurate ways, especially in
the field of mathematics. Thus, that will enhance credibility and
confidence through satisfaction and acceptance of its results
without the slightest doubt.
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2-1 : research Terms.

1- Prime numbers: They are those numbers that are divisible only
by themselves and by one integer only. Their plural is odd numbers,
except for the number 2 only, which is even.

2—- We mean by two consecutive numbers: two natural, integer, or
rational numbers whose difference is equal to (+1).

3- The first sequence: It is the sequence whose general term is < 1
+ 3m > = S]1 , m being a natural number . All of its elements are
not divisible by 3, generate a fraction of prime numbers, and they
are as follows: {1,4,7,10,13,16,19,22,25,28,...}
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4- The second sequence: It is the sequence whose general term is
< 2 + 3m > =82 , m being a natural number . All of its elements
are not divisible by 3, they generate the other part of the prime
numbers, and they are as follows
{2,5,8,11,14,17,20,23,26,29,32,...}

5- The third sequence: It is the sequence whose general term is <
3 + 3m > = 83 , m being a natural number . All of its elements are
divisible by 3, generating a single prime number 3, and they are as
follows : {3,6,9,12,15,18,21,24,27,30,...}

6- The (strong) Goldbach conjecture states that: Every even number
{2n} greater than or equal to 4 is the sum of two prime numbers .
7- The (weak) Goldbug conjecture states that: Every odd number
{2n + 1 } greater than or equal to 7 is the sum of three prime
numbers , the mathematician Goldbach intuned it and send it to the
mathematician Euler, who was finally impressed by it and they
agreed to publish it naturally in 1742 AD.

8- Twins: They are two prime numbers whose difference is equal to
2, for example: (101,103) , (71,73)...
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2-2 : Research postulates.

1-The sum of two odd numbers equals an even number (2N), N
being a natural number.
2- Sequence {S1} U Sequence{S2} U Sequence{S3}= N ( Natural
numbers ).
3- Any prime numbers except 3 is written in the form (N + 3m ),
N is not divisible by 3 :{ N, m } € N (natural numbers.)
4- If ( N is an odd number ) that is not divisible by 3, so N is a
prime number or is divisible by another prime number other than 3.
- If (N is an odd number) and is divisible by a prime number P, so
the two numbers ( N + pm ), m ( are natural number), neither of
them can be primary.
- If (N is an odd number) It is not divisible by 3, then (N + 3m) and
m are natural numbers, It is not divisible by 3.
7-For every natural number N > 7 ,{ N ¢ S1 }, N belonging to the
first sequence {S1}, there is at least one prime number p : p < N,
belongs to the same sequence.
8- Any natural number N > 7 ,{ N € S1}, N belongs to the first
sequence {S1}, the number of prime numbers that are less than or
equal to {2N — 7} is greater than the number of prime numbers that
are less than N, and that belong to the same sequence.
9- For every natural number N > 5 ,{ N ¢ S2 }, N belonging to the
first sequence {S2}, there is at least one prime number p : p < N,
belongs to the same sequence.
10- Any natural number N > 5 ,{ N e S2 }, N belongs to the first
sequence {S2}, the number of prime numbers that are less than or
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equal to {2N — 5} is greater than the number of prime numbers that
are less than N, and that belong to the same sequence.

11-If N e {S1 or S2 }, then { 2N — 3} is a prime or non-prime
number.

12- If ( N is an odd number (divisible by 3), then (N + 1 + 3m ): m
€ (N natural numbers) is not divisible by 3, or a prime number.
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2-3 : Research Studies.

Many previous studies were conducted on prime numbers, which
contributed greatly to enriching knowledge and revealing some of
the distributed methods. They indicated the importance of this field
of science. They aimed, in their entirety, to uncover the ambiguity
on prime numbers. They all recommended that this field of science
still needs more study and attention, including:

N Name of The method | The most important results
researcher (year | used in the | of the study
of study) study
" Study Title "

1 Jones and Smith | Using It revealed the distribution
(2005) analytical of prime numbers in large
"Distribution of methods natural numbers and found
prime numbers' that it follows a certain

pattern.

2 Yitang Zhang Numerical Prove the existence of an
(2013) analysis and | infinite number of pairs of
"Restricting the complex prime numbers with a gap
prime numbers analysis defined by a given value.
gap' technology

3 Terence Tao Complex New reports on the
(2016) analysis and | distribution of prime
"Prime numbers | statistics numbers based on the
and the Riemann hypothesis are
Riemann presented.
hypothesis"

4 Maryna (2017) Statistical It worked on analyzing new

and patterns in the distribution
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Patterns and engineering | of prime numbers and
hypotheses for analysis putting forward new
"primary hypotheses about them.
numbers'

5 Ben Green & Complex Green-Tau theorem is
Terence Tao analysis and | extended and applied to a
(2018) algebraic larger set of prime
"'Revisiting techniques numbers.

Green-Tau
Theory"

6 Andrew Independent | It was found that the
Granville (2018) | analysis and | distribution of prime
'Randomness in | statistics numbers exhibits
prime numbers' interesting properties.
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2-4 : Results and Analysis.

The current research reached the following results:

1- Every odd number, prime or non-prime, is the difference
between the squares of two consecutive natural numbers.

2— (The theory can be generalized) every real or complex number is
a difference between the squares of two consecutive non-natural
numbers.

3—- Every non-prime number is the difference between the squares
of two non—-consecutive natural numbers.

4- The difference between a non—prime number and a prime number
is that a non—-prime number is written in two ways: A- as the

— (05 Y —
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difference between the squares of two consecutive natural numbers.
B- as the difference between the squares of two non-consecutive
natural numbers ,

A prime number is written in only one way: as the difference between
the squares of two consecutive natural numbers.

5- Finding a simple and fast algorithm to detect prime and non-
prime numbers, especially if their divisors are large and close. This
will become clear by solving some examples.

6- For every natural number N, N > 2 , and N is not divisible by
3, there is at least one natural number (3 K, K that is a multiple
of3),Ke[0,N-3] ,or

K=N-3, suchthat: (N +K)is prime and ( N - K is also prime.
7- For every natural number N, , N > 3 , N is divisible by 3, there
is at least one natural number ( 3 K, K that is a multiple of 3 ) , K
€E[0,N-6]:suchthat (N+1+K) isprimeand (N +1-K
) is also prime.

8- Every natural number N , N > 2 is an arithmetic average of two
prime numbers.

9- Every natural number N , N > (0 is the rate of change of two
prime numbers.

10— Every even number 2N , 2N > 4 is the sum of two prime
numbers, (The strong Proof of Gold Bach’s conjecture).

11- Every even number 2N , 2N > ( is the difference of two prime
numbers.

12— Every odd number (2N + 1) , 2N + 1 > 7 is the sum of three
prime numbers, (The weak Proof of Gold Bach's conjecture) which
it is demonstrated by Alber and Harald Helfgott in 2013.

13- Other results that there is not enough space to mention here.
We will include them in the final research, God willing.

I will demonstrate these results by analyzing a sample of humbers
as in the figures shown in (1 - 13 ) and the analytical method,
which is attached in the first and second papers, at the end of the
research in the section on clarifications and appendices of the
research, and the conclusion of a mathematical relationship, and
this relationship can also be reached through logical mathematical
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proof, and by continuing to use this mathematical proof, all these
results have been reached. As follows:

Let n be odd number , let x be a divisor of n .. the other divisor
of

n n n
"'s(;) ANn=X X (;) (1) = ltssumtwod|V|sors(x+; ) =
(odd + odd ) = even, N € N ( Natural ) , - the sum of the two divisors

minus one of the divisors equals the other divisor

o (2N =x)=( ; ) be compensation in (1) ~ n=x (2N -x)...(2)

, It is the same equation (2) that calculates based on the analytical
method included the end of the research includes clarifications and

appendices search.

n=2Nx - x2 ... ( 3) , Adding and subtracting N2 ..
n=N2-N2 +2Nx - x2= N2 - (N2-2Nx +x2 ).

2
n=N2 - (N-x)2, from relationship (3) > N = 22~
(N-x)==%K

- (4), put

.2
» n=N2-K2 = (N-K)N+K)fromnNwe findK=""" .. (5
+2x
)

» (N + K') is biggest divisor of n , (N — K) is smallest divisor of n.
Note : The minus sign in K, when x is the greatest divisor of n .
Note : Equation (3) it can be solved as a quadratic equation as .
x2 — 2Nx + n = (, so for it to have a solution in it must A > 0
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N2-n> 0 — Nz\/:\,NZ—n=K2 - K > (.. any odd
number n

( prime or non—prime ) write as difference between two squares
natural numbers.

2 A2
n= N2-K2 %st"”,OsKs"_x---w)
2x +2x

from (6) when n is prime or non-prime then divisors of n are x=1

and x=n , from (4) , (5) we

n+1 n-1

,» K=
2 2

from (6) we find that any odd number n ( prime or non—prime ) ..

write as difference between two squares following natural numbers

each other that is :

find that N =

n+1 n-1
n= ( 5 )2 - ( )2 o (7) ... (result (1), by
generalization we get result (2) ) Example:
25 +1 25 -1

n=25-(", )2-( )2 =132-122 =25.

7+1 7-1
n=7-(", )2 "(T)2=42"32=7

n=21=112-102 =21.

From (6) when n odd non—prime number then ( small divisor of
n)>3 . put x=3in(4), (5) we find that any odd non—prime
number n write as difference between the squares of two non-
consecutive natural numbers, as follows:

n+9 n-9
= N2 -K2 .
n=N K .\/EZNS 6 ,0< K< 6
)

,N,KeN (8

(aresult (3))
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This relationship explain (8) the difference between writing a non-
prime number and a prime number...... {from result(1), result(3),
we get result(4)}

n = ( N+ K)(N - K) and the denominators of n are ( N +K) and..
(N-K).

Note: when n is not divisible by 3 and is not divisible by 5 then
smaller divisor of nis x > 7 .. put x = 7 in the relationship (6)
then

n + 49 n - 49
n=N2_K2:\/; <N 14 ,0< K< 14 - (9)
n+1
Note ( N ) continued ( 5 ) in terms of even, odd and divisibility

by 3, ( K )the opposite.

Relationship ( 9) is used to detect an odd number if it is not a
prime number unless it is a prime number.

Example (1) Is the number (n = 221) prime or not ?

The solution 221 is neither divisible by 3 norby 5, n = 7.

If it is unprimed, it can be written in the form (9) therefore there ..
is at least a natural number.

221 + 49

3 N:+/221 SNST :N2 - 221 = K2 as

n+1

=, 111 odd divisible by 3 - 3IN :15<N=3m <19

N=15 :152-221 =22 full square .. 221 non-prime..
=152-22- (15+2)(15-2)=17.13.

Example(2) State whether it is (261 , 317) prime numbers or not ?
(A -) (261 is divisible by 3 . it is non-prime
(B -) 317 is not divisible by { 3and 5}, n# 7.

— (09 ¥ —
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If it is non—prime , it can be written in the from ( 9 )

317 + 1

NeN : 18 <N<26 ,as 5

= 159 is odd , divisible 3
by3. 33m=N: 18< N=3m<26:N2-317=K2.N=21
but 441 — 317 = 124 not a perfect square number .. 317 is

prime

Example (3) Is the number n = 409 prime or not ?

The solution {409 } is not divisible by {3and 5}, n # 7,
assume it 409 is non—prime number .. If it is non—prime , it can
be written in the from (9 )

409 + 1
, as > = 205 odd is not divisible by 3 -.( the opposite ) 3 (K
409 - 49
=3m),K even number divisible by 3, 0 < K < T : K2 +409 = N2

which means thatit 3 K:\/K2+409 € N,(0 <K <25, unlessitisa

prime number, - for all even values of K=0 , 6, 12, 18 ,24 then

VK? +409 ¢ N (Natural number),this is contradiction .. 409 is prime .

Example (4) State whether it is { 159919 } prime number or not :
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The solution [ as , 160000 — 159919 = 81 ( full square ), .. itis
the difference between the squares of two numbers { 400, 9 }, ..
159919 non-prime , and it is equal to (400 + 9 )(400 - 9 ) = 409
x 391, and 391 it is the difference between the squares of two
numbers {20, 3}, . 391 non-prime , and it is equal to
(20+3)(20-3)=23x17.
159919 = 409 x 23 x 17, ... ( from Examples 1 to 4 we can .-
deducing result (5) ).
, From(4),(5)whenx=(N—K)then n=(N+K)(N—K).—.
(N+K)(N-K)+ (N-K)? _
2 (N-K)
(N-K){((N+K)+(N-K)} _ (N+K)+ (N-K)
2(N-K) - 2

N =

- (10) =~ (N) is
the arithmetic mean of the denominator ( n ) . likewise

(N+K)(N-K) - (N-K)2 _ (N-K)(N+K)-(N-K))
2(N-K) - 2(N-K) -
N+K)-(N-K
- (11) ( )2 ( )
It means that (K) is the rate of change of the divisors of a ..
number ( n) .
Theorem (1 -1) V N>2 , N € (N natural number ), there is at
least one numberK(EIK), Kel[O0, (N—3)] , so that it is
Firstly: when (N) is not divisible by 3 .

K =

N+K rime and (N-K rime
Then : _[(or ) p ( ) p

(2N -3 ) prime and ( 3 ) prime
Secondly: when (N) is divisible by 3.

(N+1+K) prime and (N- 1-K) prime
Then : -I: And

(N+2+K) primeand (N-2 - K) prime
= (N-1+K) prime , (N+1-K) prime
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The proof Firstly : we assume that N > 5, when N € {S2} and
we assume that N > 7, when N e {S1}.

2N even number is not divisible by 3, suppose that p is prime ..
number : p <N

From relation (2) when (x = p) it is the divisor of a non—-prime
number (n) the formula ( 2N - P ) is the other denominator for (n)
, » VP<N,Ne€{S]1orS2} thisdenominator can be
expressed See Table (19) included at the end of the research in the
explanations and appendices of the research as follows:

N,p € S1
N + 3m <|: and
Is not divisible by 3 N,p € S2

(2N-P)= Or (ZN—3): p=3,N € {S1 or
N-1+3m:N€S1l,p €S2

Is divisible by 3 {
N+1+3m : N S2,P € S1

Since the last two sequences (N + 1 +3m)=(3+3m) .
Consecutive < 3 + 3m > Divisible by 3, it does not generate prime
numbers, so is neglected. .. Of the two postulates (7) , (9) .

3( prime number )P <N :P e {slorS2} :so that

and

N+3m: N,pe{SlorS2}
(2N-P)= -[
(2N-3):p =3, Ne{SlorS2}

Since (N, p) € The same consecutive { S1 or S2 }, the
consecutive ( N + 3m ) ,meN: ( N natural number ) generate all
prime numbers which belong to the same sequence, and .+ p <N
Of the two postulates (8) , (10) .-

(2N-7) :N,p € S1
p2: N < p2 3

(2N-5) :N,p €52
(N, P2) € The same consecutive { S1 or S2 }.

N +3m=p2 is prime:N,p€{S1lorS2},p+3

—{X1ozx}—
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33m:(2N-p) - <|: or
(2N-3)=p2 isprime:N€{Slor S2},P=3

~ (2N =-p)=(N + 3m)=p2 (prime), - p=2N-N-3m=N-3m
hypothetically prime .
And it may by (2N -p )=( 2N -3 )= p2 prime —» p=2N-2N +
3= 3 hypothetically prime.

Put 3m=K .. 2N — p=p2=(N + K) prime, and p=(N- K)

hypothetically prime. , ... (a result (6))
Secondly:
we assume that N> 6, Ne {S3}, (N) Divisible by 3,
2N even number is divisible by 3, suppose that p is prime ..

number : p < N, From relation (2) when (x = p) it is the divisor of
a non-prime number (n) the formula ( 2N - P ) is the other
denominator for (n) , . Vp <N, Ne€ {83} this denominator
can be expressed See Table (18) included at the end of the
research in the explanations and appendices of the research as

follows:
(N+1)+3m:peS2,NES3

Is not divisible by 3 -[
(ZN—P)_[ (N+2)+3m:p €S1,Ne€ S3

Is divisible by 3 with form (N+3m) ,p=3,

<N + 3m > Divisible by 3, it does not generate prime numbers, -
so is neglected , . Of the two postulates (7) , (9) . 3 p ( prime
number ) < (N +1) : Pe{slorS2} , Infact, there are all
prime numbers (P) less than ( N £ 1 )that belong to the sequence
{ s1 or S2 } to which it does not belong ( N ), So that it is:

(N+1)+3m : peS2, NeS3
(2N-P)=
(N+2)+3m :p €S1, NE S3
As ( N ) is divisible by 3, then (<N + 1 >) € {S1} , and it is not
divided by 3, it generates prime numbers greater than or equal to (

N + 1 ),that belong to {S1} when( P € {82} ),likewise, (N — 1) € {S2}
and it is not divisible by 3, as it generates prime numbers greater
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than or equal to ( N — 1 ) which belong to {S2} , when (P €{S1})

and =+ P < (N + 1), . of the two postulates ( 8 ),(10) .

(2(N+1)-7): p€ S2

p2 : (N+1) < p2 13 .[
(2(N-1)-5): p€ s1

> (P2, (N £ 1)) € same sequence { S1 or S2 }

(N+1)+ 3m)=p2 isprime : p €S2
= 33m : (2N-p) {(N-1)+ 3m)=p2 is prime : p€S1

As 2N -p)=((N £ 1) + 3m) = p2 prime - p=2N-N+1-3m
= (N ¥ 1)-3m)=p ( hypothetically prime ) .
Put 3m =K . 2N -p)=p2 =(N + 1)+ Kprimeandp = (N+ 1) -K
( hypothetically prime ). , ... (a result (7) ).
(4=2+2) , (6=3+3), (8=3+5)
VN>2 3Ke[0,(N-3)]:(N+K)prime and (N -K) .
prime too .
Applying this to the two relations (10) and (11), we get {the ..
results (8) and (9)}.
Examples: See Figures (14), (15), (16A), (16B), (17A), (17B)
attached at the end of the research. The last paper in the
explanations and appendices of the research are illustrative
examples of the theorem for different numbers in terms of
evenness and oddity and divisibility by 3.
Theorem (1-2) if N, K € ( N Natural numbers ), then :
(1-) Every number is even ( 2N > 4 ), it is the sum of two prime
numbers : N > 2, ( Goldbach's Strong Conjecture ).
(2-) Every number is even ( 2K > 0 ) it's a difference between
two prime numbers : K > 0) .

The proof : (1-) from (10) we find that

(N+K)+(N-K)

N = df
5 and from
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Theorem(l—l)as Vv N>2 3IK: (N+K)isprimeand
(N - K) prime too
prime + prime
2
VN>2, ..(aresult 10))
(N+K)-(N-K)
2

we compensate in N = — 2N = prime+prime ..

(2-) similarly from (11) we find that K =

and from Theorem
(1-1)asv N>2 JFK:(N +K)is prime and (N - K) prime too.
prime — prime

we compensate in K = — 2K = prime — prime ..

2

VK=>0, ...(aresult(11)).

Theorem (1—3) each number is odd (n > 7 ) is the sum of three
prime numbers (Goldbach’s weak Conjecture ) .

The proof: As 7=4+3, 9=6+3,11=8+3 ,13=10+3 , 15=12 + 3 ...

All odd number n > 7 written in form ,n=2N+ 3,N>2 ... (A )

;v ¥V N>2 , N € (Natural number ), then 2N = prime + prime
. ( from Theorem (1 -2))
- We compensate in the relationship (A)
- n = prime + prime + 3 (prime)
Any odd number n > 7 it is a sum of three prime numbers...
,--- (@ result (12) )

aildlf - WG

pd
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Third:The Conclusion

Praise and thanks be to God for his success in the results that were
achieved in this research. After thinking in a method that removes
some of the ambiguity on prime numbers represented a challenge
and then an incentive and a goal for this study, it has become,
thanks to God and thanks to this view or theory, an achieved result
through which a degree of the ambiguity on prime numbers. |
explained some of the conjectures that were put around them. | also
revealed that prime numbers show symmetry and harmony that
arouses interest and motivates those interested and passionate
about prime numbers to research and study. | see that they are still
promising with many, many results, some of which there is not
enough space to mention here. We will include them in another
research, God willing. Some of them still need research, attention
and study. May God bless our Prophet Muhammad and all his family
and companions.
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Andytical method

By analyzing a random individual number of numbers, and let it be n = 25 According to half

n 1 n+1 n 1
plus half , that is ( E + E -7 = N ) and according to half of it , half any ( E - E =

n-1
= K ) we find that the first value of n = 25 = (N + N — 1 ) then fixed amount is added

2
which equals ( 4N — 8 ) In successive multipliers , starting from zero to the first value of n ,

then subtracting multiples of 8 by successive amounts , Values are plotted against each
other as shown in the attached figures from (1) to (13) In these figures , the values of ( 4N -8
) = 44, 40, 36,32, 28, 24 ,20,16, 12, 8 ,4,0 in order for each figure are as follows : In
Figure (1) whenn =25=N+N-1+ (04N -8))=13+13 -1+0=26-1=25.
In Figure (1) when n =69 =N + N -1 + ( 1(4N -1)) — (8(0)) = 25 + 44(1) -0 = 69 .
In Figure (1) when n = 105 = 25 + (2(44)) — 8(1) = 113 -8 = 105 .
In Figure (1) whenn = 133 = 25 + (3(44) — 8(1) — 8(2) = 133
And so in Figure (2) it becomes N = 12 and the value (4N - 8) = 40
So the first number in Figure (2) = 12 + 12 -1 + (0(4N - 8) = 23 + 0 = 23
and the second number in Figure (2) = 12 + 12 -1 + (1(4N — 8)) — 8(0) = 23 + 40 - 0 = 63.
Thus, we find that in each figure N varies and therefore the value of ( 4N -8 )varies. And is

being generated numbers that is

The first number in each figure= (N+N-1)+0(4N-8) = 2N-1 = 2(1) N - 12 -n1

the second number in each figure = (N+N-1)+1(4N-8)-8(0)=6N-9=2(3)N - 32 =n,

the third number in each figure= (N+N-1)+2(4N-8)-8(0)-8(1) = 2(5) N -52 - ny

=n

the fourth = (N+N-1)+3(4N-8)-8(0)-8(1)-8(2) = 2(7)N- 7% =n,

the fifth = (N+N-1)+4(4N-8)-8(0)-8(1)-8(2)-8(3) = 2(9)N - 92 = n ¢

The sixth =(N+N-1)+5(4N-8)-8(0)-8(1)-8(2)-8(3)-8(4) = 2(11) N - 112 = n

the seventh=(N+N-1)+6(4N-8)-8(0)-8(1)~8(2)-8(3)-8(4)-8(5)=2(13)N-132 =n_,

Any odd number = N+N-1 + m(4N-8) — 8(0) — 8(1) — 8(2) ...— 8(m-1)

=22m+1)N-(2m+1)2 =n ., m=0, meN ,n=>1..(1)

and (2m +1) divide by n Assume that (2m + 1) = x relationship (1) becomes

~ any odd number n = 2Nx — x2 = (2N -x)x , n, Ne N (Natural) ... (2).

(2 |
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(3 = Al G (o) Lodie s (18) Jssa )
( Table (18) illustrates When (N} divisible by 3 )
P=3 P+ 3 (p —02) Pc{UJ (o)
(p3+0) (p3+1+0) (2N-P) (N) (N)
(N+3m) {N=1+3m)
- 3+1+0=4 6—2 2 3
3+0=3 - 6—3 3
- 6+1+3=10 12-2 2
6+3=9 - 12-3 3 6
- 6+1+0=7 12-5 5
- 9+1+6=16 18-2 2
9+6=15 - 18-3 3 g9
- 9+1+3=13 18-5 5
- 9-1+3=11 18-—-7 7
- 12+1+9=22 24 -2 2
12+9=21 - 24 -3 3
- 12+1+6=19 24-5 5 12
- 12—-1+6=17 24—-7 7
- 12+1+0=13 24-11 11
- 15+1+12 =28 30—2 2
15+ 12 =27 - 30— 3 3
- 15+1+9=25 30-5 5 15
- 15—1+9=23 30-7 7
- 15+1+3=19 30—11 11
- 15-1+3 =17 30—13 13
- 18—1+21=38 36 -2 2
18+ 15 =33 - 36—-3 3
- 18—1+ 18 = 35 36—-5 5
- 18—1+12 =29 36 -7 7 18
- 18+1+6=25 36— 11 11
- 18—1+6= 23 36— 13 13
- 18+ 1+0=19 36 —17 17
- 21+1+18 =40 42 -2 2
21+ 18=39 - 42 -3 3
- 21+ 1+ 15 =37 42 -5 5
- 21—-1+15=35 42 -7 7
- 21+1+9=31 42 — 11 11 =
- 21-1+9=29 42 — 13 13
- 21+1+3=25 42 — 17 17
- 21-1+3 =23 42 — 19 19
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(3 A dacdl Jiiy ¥ (0) Ledie mia s (19) Jsaa )
( Table (19) illustrates When (N) is not divisible by 3 )

P=3 P 3 P=3 =
. (p-02) | p (O o
(2N —-P) - (N)
(r3+0) (e3+ 3) (N)
(3—-02) (N+3m) [(3+3m)
- 2+0=2 - q4-—-2 2 2
- - 3+3=6 8—-2 2 a
8—-—3=5 - - 8—3 3
5+3=8 - 10-2 2
10—-3=7 - - 10 -3 3 >
- - 3+9=12 14— 2 2
14 -3 =11 - - 14 -3 3 7
- - 3+6=9 14—-5 5
- 7+0=7 - 14—-7 7
- 8+6=14 - 16 -2 2
16—-3 =13 - - 16 -3 3 8
- 8+3=11 - 16 —5 5
- - 3+6=9 16—-7 7
- - 3+15=18 20—-2 2
20—3 =17 - - 20—-3 3 10
- - 3+12=15 20-5 5
- 10+ 3 =13 - 20—-7 7
- 11 +9=20 - 22 -2 2
22 —-3=19 - - 22—-3 3
- 11+6=17 - 22 -5 5 11
- - 3+12 =15 22 -7 7
- 11+0=11 - 22 —-11 11
- - 3+21=24 26—-2 2
26—-3=23 - - 26 —3 3
- - 3+18 =21 26—-5 5 13
- 13+6=19 - 26—-7 7
- - 3+12=15 26 — 11 11
- 13+0=13 - 26 — 13 13
- 14 + 12 = 26 - 28—2 2
28 —-3 =25 - - 28 -3 3
- 14 +9 =23 - 28 -5 5 14
- - 3+18 =21 28 -7 7
- 14+3 =17 - 28 —-11 11
- - 3+12=15 28 —-13 13




J W 02024 guigy
A june 2024

ISSN:7848-2958 a  (40) a2 jeiéenla digay élan @
— DD. 76 - 115 T URJ Issue (40) Taiz University Research Journal

Finally, Clarifications and Acccessories «iliadlly cilauagall [y

ey faf b Ll JLY ) () Wi W g Jur el QY g (o) e
(When Nis even and not divisible by 3, Example N=76) (When N is odd and not divisible 3 , Example N=119)
(N+3K) (N-3K)

76+3

:
76-33
119+30

or) a9

o) 3= 152-3= 109 | And(3) prime

‘ Figure ( 14) J&&
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( When N is even and divisible by 3, Example N=72) (When Nis even and divisible by 3, Example N=72)
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{ When Nis odd and divisible by 3, Example N=63) (When Nis odd and divisible by 3, Example N=69)
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