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Goldbach's conjecture
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On the other hand, every even natural
integer greater than 2 can be written

as the sum of two prime numbers, i.e.:

E=Pi+P;
E=Ei+1+ Ex+1
E=Ei+E>+2

The result of the sum of three even
numbers 1s an even number.

On the other hand, if we multiply any
prime number by 2, the result is an
even number:

2P =E;

2P> =E»

Adding the two equations:
2P1+2P»=E+E>

Since the sum of two even numbers
E+E1s an even number E, the
equation becomes:

2P1+2P>=E

Dividing both sides by 2, noting that
any even number we divide by 2 will
result in an even number:

Pi+P>=E

That 1s, an even number is the sum of
two prime numbers.

But the most comprehensive and
general theory is that "every even
natural integer greater than 2 can be
written as the sum of two odd
numbers."

2-The sum of three prime numbers is
an odd number (Goldbach's weak
conjecture):

As we explained earlier, the
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1-Prove that the sum of any two prime
numbers is even (Goldbach's strong
conjecture):
Suppose that P is a prime number and
E is an even number, then necessarily
a prime number equals an even
number plus one:
P=E+1
Now suppose that P; and P; are prime
numbers and E; and E; are even
numbers, thus:
Pi=Ei+1
P=E>+1
The sum of any two even numbers is
an even number:
Ei+E>=E
The sum of 1 and 1 equals 2 which is
an even number:
1+1=2
This means that the sum of any two
prime numbers is the sum of two even
numbers and 2
Pi1+P>=E+1+Ex+1=E;+E>+2
As we can see that the result must be
an even number
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P=E+1

So, the sum of three prime numbers is
the sum of three even numbers plus 3
P1+P2+P3=E1+1+E2+1+E3+1=E1+E
2+E3+3

The result must be an odd number
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