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Mathematical mysteries: the Goldbach conjecture. 

Here is one of trickiest unanswered question in mathematics: can very even whole number than 2 be written as the 

sum of two primews? 

30 June 1742, Euler stated: that…every even  integers is a sum of two primes, I regard as a completely certain 

theorem, although I cannot prove it. 

 

In This Paper we prove Goldbach conjecture and twin prime conjecture. It Is  The Greatest Prime Discovery That 

Was Ever Made 

 

Theorem 

                   
2 1 . ( , ) 1, 2 ,P aP b a b ab= + =           （1） 

There exist infinitely many priems 1P  such that 2P  is prime. 

Proof. We have Jiang function [1,2] 

                      2 ( ) [ 1 ( )]
P

J P P = − − ,                 （2） 

where  

                         
P

P = , 

( )P  is the number of solutions of congruence 

                   0 (mod )aq b P+  ,                   （3） 

1, , 1q P= − . 
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From (3) we have if P ab  then ( ) 0, ( ) 1P P = =  otherwise. 

From (3) and (2) we have 

                2
3

1
( ) ( 2) 0

2P P ab

P
J P

P




−
=  −  

−
.             （4） 

We prove that there exist infinitely many primes 1P  such that 2P  is prime. 

We have the best asymptotic formula [1, 2] 

  2
2 1 1 2 2

( )
( ,2) : ~

( ) log

J N
N P N aP b prime

N

 


 
=  + =        

2 23

1 1
2 1

( 1) 2 logP P ab

P N

P P N

  −
=  −  

− − 
.            （5） 

where ( ) ( 1)
P

P  = − . 

Twin primes theorem [1]. Let 1a =  and 2b = . From (1) we have 

                        2 1 2P P= +                      （6） 

From (4) we have 

             2 ( ) ( 2) 0
P

J P = −                      （7） 

We prove that there exist infinitely many primes 1P  such that 1 2P +  is prime. 

From (5) we have 

 2 1 1 2 23

1
( ,2) : 2 ~ 2 1

( 1) logP

N
N P N P prime

P N




 
=  + =  − 

− 
.   （8） 

Goldbach theorem [1]. Let 1a = −  and b N= . From (1) we have  

                  1 2N P P= +                         （9） 

From (4) we have 

           2
3

1
( ) ( 2) 0

2P P N

P
J P

P




−
=  −  

−
          (10)        

 

We prove that every even number 6N   is the sum of two primes. 

From (5) we have 

 （11） 

 

 2 1 2 23

1 1
( ,2) : ~ 2 1

( 1) 2 logP P N

P N
N P N N P prime

P P N




  −
=  − =  −  

− − 
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