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Some Notes on Mersenne Primes
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Abstract A Mersenne prime is a Mersenne number that is a prime. Tt is known that if 27-1 is a prime, p will also be a prime, therefore, it
makes no difference which definition of Mersenne number is used. The Mersenne prime has long fascinated both amateur and professional
mathematicians. It is always an important topic in the number theory and also one of today’s hot and difficult scientific problems. Mersenne
primes, as usually the largest known primes, are both rare and beautiful. As of January 2010, only 47 Mersenne primes are known. Lucas—
Lehmer test is the fastest and most effective tool for determining the primality of Mersenne numbers. Zhou conjecture is the well-known
problem of the distribution of Mersenne primes. This paper first discusses three important problems related with Mersenne primes. Then
from the recursive sequence of Lucas—Lehmer test, a special nature of the derivative series is shown, a related guess is made; a correlation
equation of Lucas—Lehmer test is obtained, the relevant guess is made from the type of the close relationship between the speculation and
Zhou conjecture; and the problem of existence of the generalized Lucas—Lehmer test is formulated, together with a related guess. The
results show a good prospect in the studies of Mersenne primes.
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