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Abstract

The paper first applies the method of proof by contradiction and Vinogradov’s three prime number theorem, which states that a large
odd number can be expressed as the sum of three odd prime numbers. Three important results were derived: first, the sum of two
prime numbers can be expressed as a large even number; second, the sum of four prime numbers can be expressed as the sum of
two prime numbers; third, the sum of five prime numbers can be expressed as the sum of three prime numbers. By applying these
three important conclusions, it can be proven that even numbers greater than 2 can be expressed as the sum of two prime numbers.
Mason prime refers to a number in the form of 2"-1, where the exponent P must be a prime number. The largest Mersenne prime
number today is 2*°¥*-1. By utilizing this characteristic of Mersenne primes and repeatedly discussing and demonstrating, we have
derived the regular expression for the maximum Mersenne primes. In argumentation, strive to simplify complex problems and use
simple methods to solve complex practical problems, making the argumentation as large, accurate, and perfect as possible to meet the
requirements of mathematical science.
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