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Abstract: The strong (binary) Goldbach Conjecture states that “every even integer greater than 2 can be written as a sum of odd prime 

numbers.” In this present paper we are going to prove this conjecture by two methods. In the first method we are going to prove this 

conjecture by logical manual calculations and in second one with the help of the computational method. 
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1. Introduction 
 

Goldbach's original theorize (sometimes tabbed the "ternary" 

Goldbach conjecture), written in a June 7, 1742 letter to 

Euler, states "at least it seems that every number that is 

greater than 2 is the sum of three primes" (Goldbach 1742; 

Dickson 2005). Note that here Goldbach considered the 

number 1 to be a prime, an institute that is no longer 

followed. As re-expressed by Euler, an equivalent form of 

this conjecture (called the "strong" or "binary" Goldbach 

conjecture) asserts that all positive even integers ≥ 4 can be 

expressed as the sum of two primes. Two primes (𝑝, 𝑞) such 

that 𝑝 + 𝑞 = 2𝑛 for 𝑛 a positive integer are sometimes tabbed 

a Goldbach partition. 

 

2. First Method 
 

2.1. Given 

 

a) Each odd number greater than one is a sum of an even 

number. 

b) Addition of two even number to another even number. 

c) Each odd prime number is the sum of an even number 

and one. 

 

2.2. Required 

 

Every even number greater than two can be written as the 

sum of two primes. 

 

2.3. Proof 

 

Let, X is an odd prime number. 

X = E + 1 -----------(by given 1) ------ Eq no.1 

Here, E is the even number previous prime number. 

 

Let, two odd prime numbers X1 and X2. 

X1 = E1 + 1 -----------(by given 3) 

X2 = E2 + 1 -----------(by given 3) 

 

By adding two prime numbers, 

X1 + X2 = E1 + E2 + 2 ------ Eq no. 2 

 

By given 2, two even numbers in eq no. 2 to get another even 

number which will be E3. 

X1 + X2 = E3 + 2 ------ Eq no. 3 

(E3 + 2) is even number greater than 2. 

X1 + X2 is the sum of two primes. 

 

3. Second Method 
 

3.1. Code In Programming Language “C” for proving 

Goldbach Conjecture  

 

#include <stdio.h> 

intisprime(int n); 

int * getPrimePair(intnum); 

int main() 

{ 

intnum, *arr; 

printf("Enter any Even number:"); 

scanf("%d",&num); 

arr=getPrimePair(num); 

printf("Two Prime number whose addition is %d are %d and 

%d", num,arr[0],arr[1]); 

 

return 0; 

} 

 

intisprime(int n){ 

int x; 

if (n == 2) 

return 1; 

 

for(x=2;x<=n/2;x++) 

 { 

if(n % x == 0) 

return 0; 

return 1; 

 } 

} 

int * getPrimePair( int num){ 

int x, arr[2]; 

for(x=2;x<=(num-1);x++){ 

if(isprime(x)) 

if (isprime(num-x)) 

 { 

arr[0]=x; 

arr[1]=num-x; 

returnarr; 
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 } 

 }  

 

} 

 

3.2. Explanation of Code 

 

a) isPrime() Function: 

 It is used to determine whether given number is Prime or 

Not. 

 2 is the only even prime number, so we initially check for 

2’s condition. 

 For other than 2 we are running one for loop starting from 

2 to n/2 and we are checking the divisibility ofthe given 

number, if the number is divisible by any of number 

between 2 to n/2 then that number is notprime, so we 

return 0; else the number is prime, so we return 1. 

 

b) getPrimePair() Function: 

 The return type of this number is int * as it return the 

array of the pair of two prime number. 

 This function basically return the pair of prime number 

which can be represented in terms of addition ofgiven 

number. 

 We are declaring one variable called x for the iteration of 

for loop as well as another variable arr[2] forstoring the 

pair of prime number. 

 We are running one for loop from x=2 to x=n-1, then we 

are checking first number is prime or not, if itis prime 

then we check for the second number (which is num-x), if 

that is also prime we return thisprime pair. Else we are 

returning null. 

 

4. Conclusion 
 

From both the methods, we are able to illustrate that any 

even number can be represented as the addition of two prime 

number. 
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