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Abstract

The theorem presented in this paper allows the creation of large prime numbers (of order o(n?)
given a table of all primes up to n.

Notation: in what follows, products taken over empty index sets are to be considered equal to 1.

Theorem
Let p(i) be the i-th prime number and let I, I be a partition of {1,...,n} such that

o =[1r0)-I[»0) < GO, 1)
e =[1r0)+[p0) < Gm)* @

Then ¢, g2 are prime numbers.

Proof. Suppose there is a non-unit prime b € Z such that b < , /g1 and b|q;. Then because \/gq; < p(n)
we have b < p(n); thus there is a j < n such that b = p(j). Assume without loss of generality j € Iy
(a symmetric argument holds if we assume j € I5). Then b|g: and b|[[;c;, (i) imply | [[;c;, p(7), ie.
7 € I; N I, which is empty, so such a b cannot exist. Hence ¢; is prime. Similarly for g5. O

This theorem allows us, given a table of prime numbers up to an integer n, to create prime numbers
of order o(n?).



