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Abstract

In order to strictly prove from the point of view of pure mathematics Goldbach's 1742 Goldbach conjecture and Hilbert's
twinned prime conjecture in question 8 of his report to the International Congress of Mathematicians in 1900, and the French
scholar Alfond de Polignac's 1849 Polignac conjecture, By using Euclid's principle of infinite primes, equivalent transformation
principle, and the idea of normalization of set element operation, this paper proves that Goldbach's conjecture, twin primes
conjecture and Polignac conjecture are completely correct. In order to strictly prove a conjecture about the solution of positive
integers of indefinite equations proposed by French scholar Ferma around 1637 (usually called Ferma's last theorem) from
the perspective of pure mathematics, this paper uses the general solution principle of functional equations and the idea of
symmetric substitution, as well as the inverse method. It proves that Fermar's last theorem is completely correct.
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1. Introduction

In a 1742 letter to Euler, Goldbach proposed the following
conjecture: any integer greater than 2 can be written as the sum
of three prime numbers. But Goldbach himself could not prove it,
so he wrote to ask the famous mathematician Euler to help prove
it, but until his death, Euler could not prove it.The convention "1
is also prime" is no longer used in the mathematical community,
but this paper needs to restore the convention "1 is also prime".
The modern statement of the original conjecture is that any integer
greater than 5 can be written as the sum of three prime numbers.
(n > 5: When n is even, n=2+(n-2), n-2 is also even and can be
decomposed into the sum of two prime numbers; When n is odd,
n=3+(n-3), which is also an even number, can be decomposed into
the sum of two primes.) Euler also proposed an equivalent version
in his reply, that any even number greater than 2 can be written as
the sum of two primes. The common conjecture is expressed as
Euler's version.

The statement "Any sufficiently large even number can be
represented as the sum of a number of prime factors not more than
a and another number of prime factors not more than b" is written
as "at+b". A common conjecture statement is Euler's version that
any even number greater than 2 can be written as the sum of two
prime numbers, also known as the "strong Goldbach conjecture"

or "Goldbach conjecture about even numbers". From Goldbach's
conjecture about even numbers, it follows that any odd number
greater than 7 can be represented as the sum of three odd primes.
The latter is called the "weak Goldbach conjecture" or "Goldbach
conjecture about odd numbers". If Goldbach's conjecture is
true about even numbers, then Goldbach's conjecture about odd
numbers will also be true. Twin primes are pairs of prime numbers
that differ by 2, such as 3 and 5,5 and 7,11 and 13.

This conjecture, formally proposed by Hilbert in Question 8 of his
report to the International Congress of Mathematicians in 1900, can
be described as follows:There are infinitely many prime numbers
p such that p + 2 is prime.Prime pairs (p, p + 2) are called twin
primes.In 1849, Alphonse de Polignac made the general conjecture
that for all natural numbers k, there are infinitely many prime
pairs (p, p + 2k). The case of k = 1 is the twin prime conjecture.
Around 1637, the French scholar Fermat, while reading the Latin
translation of Diophatus' Arithmetics, wrote next to proposition 8
of Book 11: "It is impossible to divide a cubic number into the
sum of two cubic numbers, or a fourth power into the sum of two
fourth powers, or in general to divide a power higher than the
second into the sum of two powers of the same power. I am sure
I have found a wonderful proof of this, but the blank space here
is too small to write."Around 1637, the French scholar Fermat,
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while reading the Latin translation of Diophatus' Arithmetics,
wrote next to proposition 8 of Book 11: "It is impossible to divide
a cubic number into the sum of two cubic numbers, or a fourth
power into the sum of two fourth powers, or in general to divide
a power higher than the second into the sum of two powers of the
same power. I am sure I have found a wonderful proof of this,
but the blank space here is too small to write."Since Fermat did
not write down the proof, and his other conjectures contributed a
lot to mathematics, many mathematicians were interested in this
conjecture. The work of mathematicians has enriched the content
of number theory, involved many mathematical means, and
promoted the development of number theory.

2. Conclusion Reasoning

2.1. Elementary proof of Goldbach's Conjecture

In a 1742 letter to Euler, Goldbach proposed the following
conjecture: any integer greater than 2 can be written as the sum
of three prime numbers. But Goldbach himself could not prove it,
so he wrote to ask the famous mathematician Euler to help prove
it, but until his death, Euler could not prove it.The convention "1
is also prime" is no longer used in the mathematical community,
but this paper needs to restore the convention "1 is also prime".
The modern statement of the original conjecture is that any integer
greater than 5 can be written as the sum of three prime numbers.
When n is even, n=2+(n-2), n-2 is also even and can be decomposed
into the sum of two prime numbers; When n is odd, n=3+(n-3),
which is also an even number, can be decomposed into the sum
of two primes.) Euler also proposed an equivalent version in his
reply, that any even number greater than 2 can be written as the
sum of two primes. The common conjecture is expressed as Euler's
version. The statement "Any sufficiently large even number can be
represented as the sum of a number of prime factors not more than
a and another number of prime factors not more than b" is written
as "a+b". A common nt of number theory.

Suppose N=2p+3q(p, g, N are all any non-negative integers),then
N=2(p+q)+q(p, q, N are all any non-negative integers), when q
is any even number, then N=2(p+q)+q(p, q an N are all any non-
negative integers, q is any even number) is any even number, when
q is any odd number, then N=2(p+q)+q(p, N are any non-negative
integers, q is any odd number) can represent any odd number, so
N=2(p+q)+q(p, g, N are any non-negative integers) can represent
any non-negative integer. Since N=2p+3q(p, q, and N are any non-
negative integers), then N=2p+3(q-1)+3(p, q, and N are any non-
negative integers), then N+1=(2p+1)+3(q-1)+3(p, q, and N are
any non-negative integers), then N+1=2p+1)+3(2q-1)+3-3q(p,
g, N are any nonnegative integer), then N+(1+3q)=(2p+1)+3(2q-
1)+3(p, q, N are any nonnegative integer), then N+(1+3q)-2(2q-
1)=(2p+1)+(29-1)+3(p, q, N are any one non-negative integer),
that is, N+(3-q)=(2p+1)+(2q-1)+3(p, q, N are any nonnegative
integer). Because (2p+1)(p is any non-negative integer), (2q-1)(q
is any non-negative integer), and 3 are odd number, and because N
is any non-negative integer an integer, (3-q)(q is any non-negative
integer) is also any non-negative integer, then N+(3-q)(q and N are
any non-negative integers) is still any non-negative integer, and

N is any odd number, then N=(2p+1)+(2g-1)+3(p, q, N are any
a non-negative integer) is true, and N is any odd number. Since
p and q are any non-negative integers, so (2p+1)(p is any non-
negative integer) and (2q-1)(q is any non-negative integer) must
can both be prime numbers.Since prime numbers are odd, and
there are infinitely many primes, it has been proved by Euclid ,
prime numbers can be infinite, or they can be small enough until
they are 1,when an odd number is not prime, it can always be
added to or subtracted from several times the value of 2, that is,
it can always be added to or subtracted from 2k(k is any positive
integer) to become prime. When (2p+1) and (2g-1) are odd and not
prime, they become prime by adding or subtracting 2k(where k is
any positive integer).

At the same time (2p+1) and (2g-1) add or subtract 2k(k is any
positive integer) to become prime numbers, if you think of them
as smaller primes, you can also think of N as smaller non-negative
integers, if you think of them as larger primes, you can also think
of N as larger non-negative integers, Since the non-negative
positive number N is still any non-negative integer after adding or
subtracting the even number 2k(k is any positive integer), any odd
number in any non-negative integer can always be written as the
sum of three primes. There must be a prime number of 3, according
to the equation N=(2p+1)+(29-1)+3(p, q, N are any non-negative
integers), then N-3=(2p+1)+(2q-1)(p, q, N are any non-negative
integers), Since (n-3)(N is any non-negative integer) is any odd
number minus 3, so (N-3)(N is any non-negative integer) is any
even number, so any even number in any non-negative integer can
always be written as the sum of two prime numbers.When (2p+1)
is prime, leave (2p+1) unchanged, or if you add or subtract 2k(k
is any positive integer), then (2p+1) add or subtract 2k(k is any
positive integer), it can always become another prime number.

And when (2p+1) is not prime, add the value of p to k(k is any
positive integer), such that 2(p+k)+1 can be a prime, or subtract
the value of p from k(k is any positive integer), such that 2(p-k)+1
can also be a prime, Then the equation N=(2p+1)+(2q-1)+3(p, q, N
are any nonnegative integer) becomes the N+2k=[2(p+k)+1]+(2g-
1)+3(p, q, N are arbitrary a nonnegative integer), or equation
N=2p+1)+ (29-1)+3 (p, q, N are arbitrary a nonnegative integer)
becomes N-2k=[2(p-k)+1]+(2q-1)+3(p, q, and N are all any
non-negative integers, and k is any positive integer), because N
is any non-negative integer, so N+2k(k is any positive integer)
and N-2k(k is any positive integer) are both any non-negative
integers,so N=[2(p+k)+1]+(2g-1)+3 (p, q, N are any nonnegative
integer, k for any positive integer) or N=[2(p-k)+1]+(29-1)+3 (p,
g, N are any nonnegative integer, k for any positive integer) was
established.

In the same way, since when (2g-1)(q is any non-negative integer) is
prime, keep (2g-1)(q is any non-negative integer) unchanged, or if
you add or subtract 2k(k is any positive integer), then (2g-1) add or
subtract 2k(k is any positive integer), it can always become another
prime number.. And when (2g-1)(q is any non-negative integer) is
not prime, add the value of q to k(k is any positive integer), so
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that 2(q+k)-1 must be a prime number.,or the value of q minus k(k
is any positive integer), such that 2(q-k)-1(q is any non-negative
integer,k for any positive integer) must also be a prime number, I
use the symbol (+/-) to mean adding or subtracting between two
numbers, then the equation N=[2(p(+/-)k)+1]+(2g-1)+3(p, g, N are
any non-negative integers, k for any positive integer) becomes the
N+2k=[2(p(+/-)k)+1]+[2(q+k)-1]+3(p, q, N are any nonnegative
integer, k for any positive integer), or the equation N=[2(p(+/-)
k)+11+(29-1)+3(p, q, N are any nonnegative integer, k for any
positive integer) becomes N-2k=[2(p(+/-)k)+1]+[2(q-k)-1]+3(p, q,
N are any nonnegative integer, k for any positive integer), because
the nonnegative integer N is arbitrary, So N+2k(k is any positive
integer) and N-2k (k is any positive integer) are both arbitrary non-
negative integers, which is odd, which means that any odd number
can be written as the sum of three prime numbers, [2(p(+/-)k)+1]
(p is any nonnegative integer, k for any positive integer), [2(q(+/-)
k)-1] (q is any nonnegative integer, k for any positive integer), and
3 are all prime numbers.

So we can make both (2p+1)(p being any non-negative integer)
and (2q-1)(q being any non-negative integer) prime numbers, The
variable N to the left of the equation N=(2p+1)+(2q-1)+3(p, q,
N are all any non-negative integers) is an arbitrary non-negative
integer, can not to tube, or equations [N(+/-)2k]=[2(p(+/-)k
Y+11+[2(q(+/-)k)-11+3(p, q, N are arbitrary a nonnegative integer,
k for any positive integer) on the left side of the variable [N(+/-
)2k] is an arbitrary nonnegative integers, can need not tube.So
we can make both (2p+1)(p being any non-negative integer) and
(2g-1)(q being any non-negative integer) prime numbers, equation
N=(2p+1)+(2g-1)+3(p, q, N are any nonnegative integer) on the
left side of the nonnegative integer variables N is an arbitrary, can
need not tube, or can make both [2(p(+/-)k)+1](p for arbitrary a
nonnegative integer, k for any positive intege) and [2(q(+/-)k)-1)]
(q for arbitrary a nonnegative integer, k for any positive intege)
prime numbers, equation [N(+/-)2k]=[2(p(+/-)k)+1]+[2(q(+/-)
k)-11+3(p, q, N are any nonnegative integer) on the left side of the
variable [N(+/-)2k] is an arbitrary nonnegative integers, can need
not tube.

The equation N=(2p+1)+(2q-1)+3(p, g, N are all any non-negative
integer) is obtained again, which is true, where (2p+1)(p is any
non-negative integer),(2q-1)(q is any non-negative integer), and
3 are all prime numbers.Since (2p+1)+(2q-1)+3(p, q, N are any
non-negative integers) can not be any even number, the variable
N to the left of the equation N=(2p+1)+(2q-1)+3(p, q, N are all
any non-negative integers) is an arbitrary non-negative integer,
which can be ignored, then N=(2p+1)+(2q-1)+3(p, q, N are any
non-negative integers) means that there is the any odd number of
the sum of three prime numbers , and N is any odd number, and
N=(2p+1)+(2q-1)+1(p, q, N are any non-negative integers) can
also be true, so any odd number must be written as the sum of
three prime numbers, one of which must be 3, and any odd number
can be written as the sum of three prime numbers, one of which
must be 1. Because both N-3=(2p+1)+(2g-1)(p, q, and N are any
non-negative integers) and N-1=(2p+1)+(2q-1)(p, q, and N are any

non-negative integers) are true, and both N-3 and N-1 are any even
number, and both (2p+1)(p being any non-negative integer) and
(29-1)(q being any non-negative integer) are prime numbers, then
any even number can be written as the sum of any finite number of
prime pairs, and then any even number can be written as the sum
of two primes, so Goldbach's conjecture holds.

At the same time, according to the N-3=(2p+1)+(2q-1)(p, q, N
are any nonnegative integer), get (N-3)-2(2q-1)=(2q-1)-2(2g-
1)=(2p+1)-(2q-1)(p, q, N are all any non-negative integers),
according to N-1=(2p+1)+(2g-1)(p, q, N are all any non-negative
integers),

get  (N-1)-2(2¢-1)=(2p+1)+(29-1)-2(2¢-1)=(2p+1)-2q-1)(p, q,
N are any nonnegative integer), and N-3 and N-1 are any even
number, So (N-3)-2(2g-1) and (N-1)-2(2g-1) both represent any
even number, and (2p+1)(p is any non-negative integer) and (2q-
1)(q is any non-negative integer) are both prime numbers, so any
even number can be written as the difference of any infinite pair
of prime numbers, so the twin prime conjecture and the Polignac
conjecture are both correct.

At the same time, I discovered a prime number generation (or
construction) mechanism,I first give a construction formula of
prime numbers N=2p-q(p is any non-negative integer, q, N are any
prime) or N=kp-q(p is any non-negative integer, k is any positive
integer, q, N are any prime), and I prove this formula below.
Based on myproof that N=(2p+1)+(2q-1)+3 (p, q, and N are all
arbitrary non-negative integers),we get N-2x(2qg-1)-2x3=(2p+1)-
(29-1)-3(p, g, and N are all arbitrary non-negative integers), where
*means multiplication, N-2X(2g-1)-2x3 is still any non-negative
integer, then N=(2p+1)-(2q-1)-3(p, g, N are all any non-negative
integers) holds, then N+(2q-1)-1=2p-3(p, q, N are all any non-
negative integers), Since N+(2g-1)-1 is still any non-negative
integer, so N=2p-3(p and N are any non-negative integers) is true,
then N-q=2p-q-3(p and N are non-negative integers, q is prime) is
true, then N-q+3=2p-q(p and N are non-negative integers) is true,
then N-q+3=2p-q(p and N are non-negative integers, q is any prime
number) is true, because n-q+3 is still a non-negative integer, so
N=2p-q(p and N are non-negative integers, q is any prime number)
is true, and N=kp-q(p and N are non-negative integers, k is any
positive integer, q is any prime number) is also true, because any
non-negative integer must contain all prime numbers, Therefore,
N=2p-q(p is any non-negative integer, q and N are any prime
numbers) is true, and N=kp-q(p is any non-negative integer, k is
any positive integer, q and N are any prime numbers) is also true.
If N=2p-q(p being any non-negative integer, q and N being any
prime) holds, we know that when q is equal to p, then there must
be at least one prime between any prime q and 2q, and N=kp-q(p
being any non-negative integer, k being any positive integer, q and
N are all any prime numbers) shows that any prime number can be
constructed by subtracting any prime number q(q is less than kp,k
being any positive integer) from kp(k is any positive integer).

The formula N=kp-q(p is any non-negative integer, q and N are
any prime numbers,k is any positive integer) can also be written

J Robot Auto Res, 2024

Volume 5 | Issue 3 | 3



as N=2p+J100"r-q(p and r are any positive integers,k is any
positive integer and N is any prime number, q is the numbers in
the set {1, 3, 5, 7}).If q and p are mutually different primes, then
for any two mutually different primes q and p,N=kp-q(p, N are
any non-negative integers, k is any positive integer, q is any prime
number), N+2q=kp+q(p, N are any non-negative integers, k is any
positive integer, and q is any prime number) is obtained, N+2q=
kp+q (p, N are any non-negative integers, k is any positive integer,
q is any prime number), then N=kp+q(p, N is any non-negative
integer, k is any positive integer, q is any prime number,), because
the non-negative integer N must contain all prime numbers, then
N=kp+q(q, p, N are all any prime numbers, and q is prime to p, k
is any positive integer),so there are infinitely many prime numbers
of the form q+kp, where k is a positive integer, i.e. in the arithmetic
sequence q+p,q+2p,q+3p,..... ,There are infinitely many prime
numbers, there are infinitely many prime moduli p congruence q,
so we have proved Dirichlet's theorem.

3. The proof of the Fermar's Last Theorem

3.1. Method 1: Ferma's last theorem says that equation x"+ y"= z"
(x€Z,y€Z,z€Z x+y#z+#1,n1€Z_, n>2) has no positive
integer solution, according to (x+y)*=z"(y € Z+, z € Z+, x#£y#z#1,
n € Z,, and n>2),according to the Pythagorean theorem, we can
wait until the x*+ y’=22(n€Z,x€Z , y€Z,2z€Z , x#y
#z # 1) was established, if x*?=y*?=27"?(n€Z,x€Z,y€Z,
,z€Z, that we can get the X*x"?+ y*y"?= 222" (n€ Z,x€ Z,,
yE€Z,2€Z x#y+#z# 1), then the equation x X, + y’y">= z’z"
m€Z, x€Z,y€Z,zC 2 ,x#+y#z#1, n>2)and equation x’
+y,=2,(0€Z,Xx€Z,y€Z,2€Z x#y+2+#1,n>2)have the
same positive integer solutions. In fact, because when x #y # z #
1, then x*2= y*2= z02(x #y # z # 1, n>2) can not be true. In turn,
because X £y # z # 1, therefore, x22# yu2 y2 £ 722 7024 x%2 then
the equation x’x*?+y*y™?=z2"(n€ 2 ,x€Z,,y€Z ,z€ Z ,x #y
#z+#1,n>2) and equation x*+y*=z"n€Z ,x€Z,y€Z,,z€ Z,
x #y #z # 1) will not have any positive integer solutions, and XX
2+ yy2=722"n€Z,x€Z,yCZ ,zC 2, x+y#z#1,n>2)
will not have any integer solutions, so fermat theorem suppose x*
+ty'=zm€Z,x€CZ,y€Z,2€7 ,xX+yF+z2# 1, X7£y?#
7z2# 1, n>2) no integer solutions was established. Actually x*+ y*
=zME€Z, xER yER, zER x £y #2# 1|, X £y # 22 # 1,
n>2) no real solution, at the same time x"+ y"=z"(n€ Z,x€C,
vEC,zEC, x£y#z# 1, x*2 £y 2 #7224 1, n>2) without any
complex solution.

3.2. Method 2: Ferma's last theorem says that equation xn+yn=zn
(x€Z,y€Z,z€Z,x#y#z+1,0€Z, n>2) has no positive
integer solution, according to (x+y)'=z"(y€Z,,z€Z ,x#y#z
# 1,n€Z,, and n>2), when (x+y)"= X"+ j, up*Oyried) 4 j ekt
VPRED 4 | 4 j ukhOypheel+  +yn>zn(x€Z,y€Z, ,z€Z x#
y#z#1, [k€Z,j €Z,j,€Z,..,j€Z,i€Z h()€ZjCZ,
g()€Z,n€Z andn>2),ifx"+y"=2"(x€Z y€Z ,zCZ x#y+#
z#1,n1€ Z_, and n>2) has a positive integer solution, then x + y#
z,and X +y >z, Otherwise it would be wrong and contradictory.
When xp+yp=zp X # y # z # 1, p is any prime number, p > 3)
,suppose

XP+yP=27(x #y # z # 1, p is any prime number, p > 3) has a
positive integer solution when p is any prime,then because 2°x? +
2pyP=2P7P (X £y # z # 1, p is any prime number, p >3 ), when 2x
=utv (x€Z,u€Z,v€Z ,u>3,v>1)and 2y =u-v (x€Z,
u€Z,vE€Z,z#1,u>3,v>1),so let's put 2x =utv(x€ Z,,
u€Z,v€Z u>3,v>1)and 2y =uv (x€Z,u€Z,vEZ,
u>3,v>1)into 2PxP + 2PyP =2P7ZP(X £y # z # 1, p is any prime
number,p > 3),So(2u)* (uP! +j, uPvP3+ j uP vt 4 up Oyl
+...4pvP)

=(2z)(2z)>!(p is any prime number, p > 3,k€Z,u€Z,vEZ,
5 €2, §,€Z,., j €Z,1€Z h(D)EZ jEZ g()E€Z u€Z,,
vE€Z,u>3,v>1),

then (u)*( uP'+j, uP?vP? + j, uPtveit ) up Oyl + pyr)
= ()22

=(2)(2)'(z)*! (p is any prime number,p >3, k€Z , u€Z, vEZ,
€2, 5,€2,..,j, €2, 1€Z,h()€Z, jEZ, g()€Z, u€Z, ,
vE€Z,u>3,v>1)

Since u is a positive integer product factor of the value on the right-
hand side of the equation,and because u and z are variables,not
constants,andu > 3,sou =z or u > (2z) or 3 <u <z. When u > 2z,
then 2x =u + v > 2z+v, then x > z, then x? + y?> z, (p is any prime
number, p>3,x€Z y€Z,z€Z x#y#z#1), then xP+ yr=zP
(p is any prime number,p > 3, x € Z,yC€Z,2€2 x#¥y+#z2#
1) has no positive integer solution.So let's just think about u=z
and 3 < u < z.When u=zthen(u”' + j, uP?vP? + j uPtvPi+. + j
uplhypkeelt | +pypl) = (2)P1(z)P! (p is any prime number, p > 3,
k€Z ., u€Z,v€Z,j€Z,j,€Z,..,j€ZiC€Z h()ECZ,jEZ,
, 2() € Z). And 2(x+y) = (u+v) + (u-v), then u =x +y, according to
u = z, then x+y=z . When x+y=z, then(x+y)p =zp , then xp+yp<zp
(p is any prime number, p>3,x€Z ,y€Z ,z€Z ,x £y #z#1,
u€Z,veEZ, u>3,v>1),s0xP+y"=z" (pis any prime number,
p>3,x€Z,y€Z,z€Z, x#y+#z#1)has no positive integer
solution, this contradicts the previous assumption that xP+ Y, =2
(x #y #z # 1, p is any prime number, p > 3) has positive integer
solutions, and when 3<u<z, then according to u = x+y, then x +y
< z,and when x +y < z, then (x + y)? < z?, then xP+ y? < zP(p is any
prime number, p>3,x€Z,y€Z ,z€Z x#y#z#1,u€Z_,
vE€Z,u>3,v>1),s0 xP+ yP=zP(p is any prime number, p > 3,
x€Z,y€Z" ,z€Z _x#y#z+# 1)hasno positive integersolution,
this contradicts the pfevious assumption that xP+ y?= 2" (X £ y# z
# 1, p is any prime number, p > 3) has positive integer solutions.
Therefore, it is wrong to assume that if p is a prime number,
then X+ yP= zP(X # y # z # 1, p is any prime number, p > 3)
has a positive integer solution,so for any prime number p, xP+yP =
2P(x€Z,y€Z,zC 2, x#y#z+# 1, pisany prime number, p>3)
has no positive integer solutions. So the fermat equation x"+ y"=
2’(x€Z,y€Z,2€Z,x#y#2z+#1,n€Z, and n > 2) has no
positive integer solutions.

4. The Proof of Mersenne's Prime Conjecture

Assume that only a finite number of primes p, make 27 - ' can
become a prime number, now construct Q = 22( 2p1) -1 =22ki.
2%+ 2% 1= 2%(2Pi-1) + 2K+ 1)(2k- 1)( 1€ Z", k€ Z"). Because
of having an infinite number of prime number, so 2k+p(i€Z,
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k € Z*) can always is a prime number, assuming p,= 2k+p (1€Z°,
J€Z',k€Z"). When k # p (i€ Z", k€ Z"), because 2%%( 27') - 1
can not be divisibled by all primes less than 2%¢( 2°") -1, according
to the definition of prime Numbers, so when k # p, (i€Z*k€Z"
), then 2P - 1 = 2%( 2P ) - 1 is a prime number, this contradicts
the previous assumption, so there are not only a finite number of
prime numbers p, that make 2” - 1 prime, so there are an infinite
number of prime numbers p, make 2" - 1( i€ Z") can be a prime
number. Below I to prove this, assuming2® = 2u = 2"P_(k € Z°,
u€Z', meEZ, n€Z),First take all the primes, and then take any
number of primes from all the primes, allow to repeat any number
of the same prime number, also allow to repeat any number of
prime numbers, and then multiply all these obtained primes,
their product is represented by P_. So 22¢( 27')-1 +2%- 1 (i€ Z",
k € Z*) cannot be divided exactly by 2 and all primes of a prime.
Obviously 22( 2P1) - 1) +2*-1>2(pi)-1(i€Z",k€Z"), at the
same time 2%%(2pi ) - 1) +2%*- 1> P(i €Z77,kEZ,jEZY), P.is the
'largest' prime of all primes.According to the definition of a prime
number, a positive integer that is not evenly divided by 2 and any
of the prime numbers must be a prime number,So 2%( 2° - 1) +
2% 1(i1€Z% k€ Z") must be a prime number, (2°** - 1) (1€ Z",
k € Z*) must also be a prime number.This contradicts the previous
assumption that there are only a finite number of Mersenne primes;
there are obviously more Mersenne primes than 2P - 1(i € Z%). So it
is wrong to assume that there are only a finite number of Mersenne
primes, or that there is a maximum number of Mersenne primes.
Since primes of the form 2° - 1( i€ Z", p, )is prime) are called
Mersenne primes, there are an infinite number of Mersenne primes
and the Mersenne conjecture holds. Suppose there is any odd
number Oj, then any even number E = ij Hypothesis 2u=2"P _
k€Z,u€Z, m€Z,n€Z"),P_forany odd,Oj= 2u+1l(u€z”
Jthen E =0+ 1= 2utl) + 1 =[(2"%(p,)"<(p,)2% (p;y)sx...%(
P )X )T AP AP A PP - ADy s onPi v EZ50, \ny \npan,. .
N\ EZUEZ IEZY),P P2\ PDyr - A Pyr - AP v - TEPTESENLS
all prime numbers.Then E=Oj+pq=(2u+1)+pq=[(2“x(p])“1x (p,)™
X (p)x... X (p) X, )] +p, (q€ZY), P, is a prime number,or
E=O+1=2ut1)+1=[ (2™%(p)) x (p))"2 > (py)"s *...x (p)i X...)*1]
FL-pAp,=[ (2% (p,)" X (p,)"2 )% (PN X...x (P ) X...X(Pp)" ... )
11 peHPAHHDL (2% ()1 X ()2 X (P X...X(p) ™ X...X(p)
% X,..)-1] can't be divided exactly by any one of all the prime
Numbers primes, So according to the definition of a prime number,
cannot be divided exactly by any prime positive integers must be
prime Numbers, so [(2"(p,)" % (p,)™ % (p,)"s X...X (p )k X...X(p)"
X...)-1] must be a prime number, denoted by pj(j €Z"),if (p, +1+1)
is a prime number, which we denote by p (VEZ"), then for any
sufficiently large even number E, assuming that E is greater than
the product of all primes, then any sufficiently large even number
E can be expressed as the sum of the product of one prime P, and
the other prime p,, or any sufficiently large even number E can be
expressed as the sum of the product of one prime p, (vEZ") and
two other primes P, (E€Z") and p, (kEZ"), is E=0+1=ut1)+1=
PP, Or (p +1+1) is an odd number, and Suppose that when
p, is added, (p, +1+1) must be represented only by the product of
two primes, one of which is P, (g€Z" )and the other by p_(r€Z).

Px Por Pys Pyn -+ ox Pys -1 P .. Representing all primes, then any
sufficiently large even number E can be expressed as the sum of
the product of a prime p_(r€Z* )and two other primes P, GE€Z
and pg (g€Z"), is also E=0+1=2u+1)+1=[(2"< (p,)"=(p,)">* (p,)
"X (pM XX () %.L)-1] xp+ pp =27 ()N X (P, X
(Py)"s XX () X x(p)% X...)-1] xp,H(p - 1)*p,p, =(p,*p,)*p,
(EZ,g€Z rEZY).

5. The proof of the Poincare Conjecture

Proof: If there is any Angle ZA, take the vertex of Angle A as
the center of the circle, and draw an arc with any length R as the
radius, the two rays intersecting Angle A are at two points B and
C. And respectively B, C two points as the center of the circle,
with the same arbitrary length L as the radius of the arc. Two
arcs intersect at point P, connect two points A and P with a non-
scale rule, get a straight line AP, intersection arcs BC is at point
Q, so ZQAB=ZCAQ. Then use the ungraduated straightedge to
connect B and C, point A as the center of the circle, the length R
of line segment AB as the radius of the arc, point C as the center
of the circle, the length m of line segment BC as the radius of
the arc, the two arcs intersect at point D, use the ungraduated
straightedge to connect two points C and D and two points A and
D, the line segment CD and AD are obtained. For AACD and
AQAC, AD=AQ,CD=CQ,AC=CA, so the triangles AACD and
AQAC are identical, so ZDAC=ZCAQ. For ADAC and AQAB,
AD=AB,BQ=CD,QB=CD, so ADAC and AQAB are identical, so
/ZDAC=ZQAB=ZCAQ, so the line AP and AC dividle ZBAD
into three equal parts. Since ZBAC is an arbitrary Angle, ZBAD
is also an arbitrary Angle, and each bisecting Angle ZDAC,
ZCAQ, and ZQAB are also arbitrary angles. Therefore, the three
equal points of any Angle exist, and the three equal points of any
Angle can also be made indirectly by using a non-graduated ruler
and a compass.

In fact, all curvatures, including the series composed of many
curvatures, which are also called curvature flows, are originated
from the "flow number" proposed by Newton when he founded
calculus. The origin of the concept of slope of a point on a curve
is also the "flow number" proposed by Newton when he founded
calculus. The curvature of the curve corresponds to any two
adjacent points on the transcurve L(note: the curve is also called an
arc, called a manifold in topology), assuming that the two adjacent
points are M and M", respectively, the tangent lines L, and L,
of their outer tangent circles, and the two tangent lines intersect.
Suppose that the smaller Angle between the two tangents L and L,
is called the outer tangential Angle B, and the larger Angle between
the two tangents L, and L, is called the outer tangential Angle B°,
obviously B+ ‘=n radians, because they are collinear. Join M and
M' to get the line MM'. Suppose that the Angle between tangent
L, and line segment MM' through M, that is, the direction Angle
between tangent L, and line segment MM, also called the Angle
between tangent L, and line segment MM', denoting its magnitude
as o, the Angle between tangent L, and line segment MM' through
M, That is, the direction Angle between the tangent line L, and
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the line segment MM' is also called the tangent Angle between the
tangent line L, and the line segment MM', and its magnitude is o'
Suppose that the length of the arc (MM'") of a curve L between two
points M and M' is, as M' tends to M along the curve L, if there is
a limit to the average curvature of the arc (M'M), then this limit is
called the curvature of the curve L at point M, denoted K, that is

K= lim 15| .or K=lim 151=| 1. When M approaches M' along the
curve L, if the limit of the average curvature of the arc MM 'exists,
then K' is called the curvature of the point M' on the curve L with

respect to the point M on the curve L, denoted K', that is K'= lim,
da
— .

Aa T Ao,
5 bor K=lim 151215

It should be noted that the above two curvatures K and K'are often
not zero, because the two points M and M' are not necessarily
located on the same tangent circle. Poincare's conjecture states
that all points on a closed manifold moving in the same direction
can be reduced to a single point, and then the geometry made up
of all such closed manifolds must be a sphere. When the Poincare
conjecture holds, then any two adjacent points on all closed
manifolds, assumed to be M and M', must be on the same outer
tangent circle, and all closed manifolds must be compact and
simply connected. The concept of slope on a curve is the value of
the tangent of any point on the curve, such as the Angle between
the tangent lines L, and L, of any point M or M' of the curve L and
the horizontal X axis of the rectangular coordinate system in which
it is located. Newton's "flow number" is actually a differential, and
in particular the "flow number" already includes the concept of
curvature and slope at any point on the curve, and also includes the
concept of curvature flow and slope flow. The first meaning of the
flow number is a series of numbers, Newton said "flow number"
refers to the curvature of all points on the curve and the slope of
all points on the curve of the series, and Newton also pointed out
that the essence of the differential is the limit, the essence of the
integral is the sum. Newton has made clear the most central idea
and concept of calculus, the essence of the limit is the limit of
extreme values, is the value of some ultimate point.

I began to prove Poincare's conjecture:First of all, the necessary
and sufficient condition for the Poincare conjecture to be true is
that all closed manifolds can be converted to the curvature of all
points on the closed manifolds by topological transformations. The
sequence of values of all these curvatures is called the curvature
flow of the closed manifold. If all closed manifolds with zero
curvature flow are converted to circles, then Poincare's conjecture
holds.Since any Angle can be bisected by an ungraduated ruler
and compass, an Angle equal to the bisected Angle of this arbitrary
Angle can be made by an ungraduated ruler and compass outside
any ray of this arbitrary Angle, so any Angle can be bisected by an
ungraduated ruler and compass. Because above, when I proved that
there are three equal points of any Angle, I first took an arbitrary
Angle, and then I divided it into two equal parts, and on the basis
of the two equal parts of any Angle, I proved that I could make an
Angle of half the Angle of this arbitrary Angle. So if you combine
this new Angle with the original arbitrary Angle, then the number
of radians of the entire Angle is 1.5 times the number of radians of

the original arbitrary Angle, which is also a new Angle. Since the
original angular radian is arbitrary, the radian of this new Angle is
also arbitrary, and the 2 bisection angles of the original arbitrary.

Angle and the 3 bisection angles of the new arbitrary Angle are
equal, and the radian number of each such bisection Angle is also
arbitrary until it is zero. If the number of radians of each bisection
of any Angle is considered as a unit, then the number of radians of
any Angle is 2, which is the Angle of 2 units, and the number of
radians of the new arbitrary Angle is 3, which is the Angle of 3 units.
If there are P of these arbitrary angles and Q of these new arbitrary
angles, then there are infinitely many of these bisecting angles.
Since all non-negative integers can be written as N=2P+3Q(P, Q
are non-negative integers), N can be iterated over all non-negative
positive numbers. Here's how I prove it.Proof: when P and Q are
zero, then N=0; If P is a non-negative integer and Q is odd, then
N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q is odd; If P is a non-negative
integer and Q is even, then N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q
is even; So, if P and Q are non-negative integers, then
N=2P+3Q=(2P+2Q)+Q=2(P+Q)+Q goes through all non-negative
integers. Since all non-negative integers are either odd or even,
now N=2P+3Q includes them all, so all non-negative integers can
be written in the form N=2P+3Q (P, Q are non-negative integers),
so any Angle can be equally divided by any infinite n (n traverses
all non-negative integers).

When any Angle is 360 degrees, take the common vertex O of all
bisected angles as the center of the circle, draw an arc with any
length as the radius R, and intersect each ray at P \P_\P_ ..., P,
and connect P \P,\P_ ....,andP_ fromendtoend, forms aclosed
manifold, then an circumference can also be equally divided by
any n(n traverses all non-negative integers). Because the curvature
of a curve is the rate of rotation of the tangent direction Angle of
a point on the curve against the arc length, it can be defined by
differentiating, indicating the degree to which the curve deviates
from the straight line. It is a number that indicates the degree of
curvature of a curve at a certain point. The greater the curvature,
the greater the curvature of the curve, and the reciprocal of the
curvature is the radius of curvature. The curvature of the curve L
at a point M on it can also be understood in this way: half of the
smaller pinch Angle 2a(the tangent Angle of the tangent Angle a
is formed after any two adjacent points M on the closed curve L
intersect the two tangents of M' (M and M' are located just on some
outer tangent circle), that is, the tangent value tg(a) of the tangent
Angle a.

The Angle between the tangent line and the string is called the
chord Angle, the Angle of the smaller Angle is called the inner
chord Angle, and the Angle of the larger Angle is called the outer
chord Angle. In general, the tangent Angle refers to the inner sine
Angle, and the inner sine Angle plus the outer sine Angle is &
radians. For the Angle between any two tangents on the circle,
the absolute value of the ratio of the tangent Angle (equal to half
of the outer Angle of the tangent) Ao to the change of the length
As of arc (M' M)(the value is called the average curvature of the
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arc), when the change of arc length As approaches zero, Its limit
value is the curvature of the point M' on the curve L with respect
to the point M on the curve L. What needs to be said is why do
you want to use the smaller Angle and not the larger Angle? The
answer is simply convenience. The larger Angle is called the inside
Angle of the tangent line, the smaller Angle is called the outside
Angle of the tangent line, and the sum of the outside Angle of the
tangent line and the inside Angle of the tangent line is n radian
Angle, in general, the tangent Angle refers to the outside Angle of
the tangent line.Curvature is always relative, it's always a point of
curvature M relative to any other point of curvature M', where M
and M' are adjacent to each other, curvature is not absolute, there
is no absolute curvature.

Then when any closed manifold L passes through two adjacent
vertices M and M' of the inner positive n square of the outer tangent
circle, when n(n is a non-negative integer) approaches infinity, and
any vertex M' of the inner positive n square approaches along the
curve L to another adjacent vertex M of the inner positive n square
(M' can be either to the left of M or to the right of M), The length
of the chord [M' M | and the arc |(M' M)| between any two adjacent
points M and M’ become smaller and smaller. The smaller Angle
formed by the intersection of the two adjacent vertices on the curve
L that are also the tangent lines of the two adjacent vertices M and
M’ on the square with the positive n is also getting smaller and
smaller (the tangent Angle 2a), and the half of the tangent Angle
is the tangent Angle a(the tangent Angle is just twice the tangent
Angle for the circle, and this is not necessarily the case for other
curves). Tangent Angle alpha as the variation of Aa and arc (M'M)
as long S the variation of As as the absolute value of the ratio of
the 52 also with arc (M'M) long as change As tend to be zero, its
limit value K= Alggloli—:I: I <51 that is smaller and smaller, tending to
zero, and eventually reach zero, Finally, the curvature K of point
M with respect to point M' becomes zero.

Conversely, when any closed manifold L passes through two
adjacent vertices M and M' of the inner positive n square of the
circle, when n(n is a non-negative integer) approaches infinity,
and any vertex M of the inner positive n square approaches along
the curve L to another adjacent vertex M’ of the inner positive n
square (M can be either to the left of M' or to the right of M”), The
length of the chord [IM'M| and the arc |(M'M)| between any two
adjacent points M and M’ become smaller and smaller. The smaller
Angle formed by the intersection of the two adjacent vertices
on the curve L and the tangents of the two adjacent vertices M
and M'on the inner positive n square (tangent Angle 2a) is also
getting smaller. Half of the outer Angle of the tangent, the Angle
of the tangent Angle a(the outer Angle of the tangent Angle is just
twice the Angle of the tangent Angle for a circle, but this is not
necessarily the case for other curves), is also getting smaller and
smaller. Tangent Angle a as the variation of Aa and arc (M'M) as
long S the variation of As as the absolute value of the ratio of the
also with arc (M'M) ong as change As tend to be zero, its limit
value K'=Jim |52 |-%| that is smaller and smaller, tending to zero, and
eventually reach zero, Finally, the curvature K'of the point M' with

respect to the point M becomes zero.

Ince M and M’are any adjacent two points on a closed manifold
L, without losing generality, if all adjacent two points on a closed
manifold L have exactly the same properties as any adjacent two
points M and M, then the curvature K of any point on all adjacent
two points on a closed manifold L is zero with respect to the other
point, Then all points on a closed manifold L have zero curvature
K with respect to their neighbors. And since both M and M’are
located on the inner circle where the positive N-square is located,
and since M and M' are any adjacent two points on the closed
manifold L, without loss of generality, if all adjacent two points
on the closed manifold L have exactly the same properties as any
adjacent two points M and M’, then all adjacent two points on
the closed manifold L are located on the inner circle where the
positive infinite N-square is located, Moreover, all points on the
closed manifold L are located on the inner circle of the positive
infinite n square.

Then on the inner circle of the positive infinite n square, the
curvature of any point with respect to its neighbors is zero. At the
same time, if all closed manifoles have the property of a closed
manifold L, then all points on such closed manifoles are located on
the inner circle of the positive infinite n square, their curvature with
respect to their neighbors is zero, and all such closed manifoles
are circles. The necessary and sufficient condition for the poser
conjecture to hold is that all closed manifolds can be transformed
topologically into closed manifolds with zero curvatures, that
is, into circles, and that the geometry formed by such closed
manifolds must be a sphere.A circle is essentially a special type
of positive n(n traverses all non-negative integers) square. When n
is a positive integer of finite size, no matter how small the length
of each side of the positive n square is, it is greater than zero, and
when n is infinite, taking all non-negative integers, then each side
is as small as zero, and the positive n square becomes a circle.

My method uses the concept of curvature proposed by Gauss in
Euclidean differential topological geometry, and the method of
dividing any Angle into three equal parts by an ungraduated ruler
and a compass, proving Gauss's conjecture that the curvature of
a circle in Euclidean differential topological geometry is zero.
Then a closed positive n square, when n is a positive integer and
tends to infinity, is a circle, and the curvature of every point on it
with respect to its nearest neighbor is zero, and the curvature of
every point on the circle of the Gaussian conjecture is zero. So this
closed square with positive n(n traverses all non-negative integers)
is a circle. Since all points on the circumference of the circle can
be condensed into a single point in the same direction, in line with
the premise of the Poincare conjecture, the three-dimensional
geometry formed by all such closed manifold must be a ball, in
line with the conclusion of the Poincare conjecture, which holds
in Euclidean three-dimensional Spaces and two-dimensional
surfaces.

Since any adjacent two points M and M’ of any closed manifold
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L are any adjacent vertices of a positive infinite N-square, if their
curvature is zero, then they are all on the inner circle where the
positive infinite N-square is located. When n is infinite, all the
vertices of the positive infinite n square are on the inner circle in
which they are located, and if all the vertices have zero curvature
with respect to their neighbors, the positive infinite n square
will coincide with the inner circle in which it is located, and the
positive infinite n square will become a circle, so it is impossible
for the area of a circle to be the area of a positive finite square, The
square of the circle conjecture of the ancient Greek three cubits is
not valid.

The square of the circle in the conjecture of the three great geometric
ruler in ancient Greece should mean the square of the circle. Since
we already know that a circle is a special positive infinite n(n is a
non-negative integer approaching infinity) square, it cannot be a
positive finite square, so it cannot be a positive square. If "square
the circle" in the drawing conjecture of the three great geometric
ruler in ancient Greece means to draw with a straight ruler and a
compass, and to convert the area of a circle to the area of a square,
it will be impossible to achieve. Gauss was right that points on
a circle do have zero curvature with respect to their neighbors.
Therefore, all points on such a closed manifold can be condensed
into one point in the same direction, which conforms to the premise
of Poincare's conjecture, and all points on such a closed manifold
have zero curvature with respect to their neighbors, so they are a
compact closed manifold, and they are all circles.

In the assumption of the Poincare conjecture that "all closed
manifold condense to a point in the same direction", if the manifold
is compact, it is a circle, which is equivalent to the fact that the
curvature of any point on the manifold with respect to the nearest
neighboring point is zero. A closed manifold whose curvature is a
non-zero constant is definitely not a circle, and any point on it is
not compact, although it can be condensed to a point in the same
direction, and the absolute value of the curvature of any point on
the closed manifold with respect to the nearest neighboring point
is a constant greater than zero. A circle is essentially a special
positive n square (n traverses all non-negative integers). When n
is an infinite positive integer, if the closed manifold must not be
a compact manifold, then the length of each side of a square with
positive n(n is an arbitrarily finite non-negative integer) and the
length of its corresponding arc are greater than zero. When n is
infinite, and n takes all non-negative integers, then the length of
each of its sides and the length of the arc corresponding to each
of its sides will be reduced to zero, and then the positive n(n takes
all non-negative integers) square will be a circle. The curvature of
each point on the circle is equal to zero with respect to the nearest
neighboring point, which conforms to Gauss's conjecture that
the curvature of every point on the circle is zero. Since all points
on the circumference of a circle can be condensed into a single
point in the same direction, and the circle is a compact closed
manifold, conforming to the premise of Poincare's conjecture, a
three-dimensional geometry consisting of all such compact closed
manifold whose curvature is zero at each point must be a sphere.

It is consistent with the conclusion of the Poincare conjecture, so
the Poincare conjecture is valid in Euclidean three-dimensional
space and two-dimensional surfaceA closed manifold of multiple
dimensions (three dimensions and above) with zero curvature in
any high dimensional closed space (four dimensions and above)
must be a cascade of rings with a coevent common point between
every two rings. Such a ring must satisfy the Poincare conjecture
of multidimensional surfaces (three and more dimensions) in high-
dimensional space (four and more dimensions). In turn, A closed
manifold of high dimensions (four and above) satisfying the
Pengcare conjecture of a multidimensional surface (three and above
dimensions) must be a cascade of rings with a coevent common
point between every two closed rings of a multidimensional
surface (three and above dimensions) whose curvature is zero in
any high-dimensional space (four and above dimensions). I have
proved the Poincare conjecture for two-dimensional surfaces
in three-dimensional closed Spaces, and its proof method and
conclusion can be extended to any high dimensional (four or more
dimensional) closed Spaces and multidimensional surfaces. It is
a pure mathematical method that does not depend on physical
mathematical methods.

Suppose the area of the circle is S, the circumference of the circle
is C, the diameter of the circle is d, the radius of the circle is R,
and C™ is the circumference of the positive n-sided shape,r is the
distance between the center of the positive n-boundary and any
of its vertices D, (i traverses all the full numbers),|Di D, |is the
distance between any two adjacent vertices D, and D, | of a regular

polygon, - & -
| DiD;_4]).

2 o A=max( | DDy |, [ D3Dy |, [ DgD3 I, ..,

Then the area of the i-th isosceles triangle shape in orthomorphosis

1S:
11 1,C ' c?
=2 % —%=% | D:D:_ s« H = —*k = (2 — =
Si 2 2 I DD | 2 n 2n 4n? °

Suppose the area of a positive infinite polygon is S', A—0 as n—oo,
and C'—C,

Then

. ) . o4 C,z
1 1 [ee) (o] — o 2 —
=limY2;s;=_lim Y72,S= lim Y2, —x* |r
§\—>0,C’—»c =151 = 5 0c i=1Si Ao0,Cl-c &= 2n " A m?

. c c? ,
because lim —=x* [r2—-— =S ,then S'=S.
A-0,C’'>C 2n 4n2

So the area of a positive infinite polygon is the area of the outer
circle of its positive infinite n(n traverses all non-negative integers)
edge shape.

Therefore, the area of the positive infinite n(n traversing all non-
negative integers) is S'=nr?, that is to say, the circle can only be
transformed into the positive infinite n(n traversing all non-negative
integers) edge shape, can not be transformed into a positive finite
polygon such as a regular quadrilateral, the area of the circle is
impossible to be the area of the positive square.
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6. Conclusion

After Ferma's Last theorem conjecture and Mersenne's prime
conjecture are proved to be fully valid, the study of the distribution
of prime numbers and other related other studies will play a driving
role. Readers can do a lot in this regard.
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