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Abstract—A semiprime is a natural number which is the product of two (possibly equal) prime
numbers. Let y be a natural number and g(y) be the probability for a number y to be semiprime. In
this paper we derive an asymptotic formula to count g(y) for large y and evaluate its correctness for
different y. We also introduce strongly semiprimes, i.e., numbers each of which is a product of two
primes of large dimension, and investigate distribution of strongly semiprimes.
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By smoothness of a natural number n we mean possibility of its representation as a product of a large
number of prime factors. A B-smooth number is a number all prime divisors of which are bounded from
above by B. The concept of smoothness plays an important role in number theory and cryptography.

Possibility of using the concept in cryptography is based on the fact that the procedure of decom-
position of an integer into prime divisors (factorization) is a laborious computational process requiring
significant calculating resources [1, 2]. The time necessary for factorization of a B-smooth number
depends on B, only, not on the value of the number itself. The more the value of the constant B,
the more time we need to decompose the number. The well-known two-key RSA ciphering method
is based on factoring challenge, and the code key for the method is a large semiprime number. Therefore,
investigation of distribution of numbers with various smoothness is an important problem for number
theory and its applications in cryptography.

Now we introduce the concept of strong semiprimeness; we call the number n strongly semiprime
if it is a product of two large prime divisors.

Definition. A number n is called strongly semiprime if n is a product of two, possibly equal, prime
numbers p and q, and each of them is greater than n1/4.

In the sense of smoothness, primes and semiprimes are opposites of smooth numbers. We note that
for cryptography there are important, first of all, those strongly semiprimes in a neighborhood of which
there is no smooth numbers, otherwise the problem of factorization could be solved too much faster
making use of methods of the type of Lenstra’s factorization algorithm on elliptic curves or Pollard’s
(p−1)-method ([2]). Therefore, we need to know distribution of not only semiprime numbers but smooth
ones, too [3].

The main problem of the paper is investigation of distribution of semiprime and strongly semiprime
numbers.
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