Day 19 - Topics in Number Theory #4:
Infinitude of Primes, Euclid’s Theorem

Definitions
e RECALL: A natural number n is prime if it has exactly two distinct positive divisors, 1 and n.
A natural number is composite if it is not prime.
o FACT: A number n> 1 is composite if an only if n = ab for some natural numbers a,b <n.

Theorem NT 3.1: Every natural number >1 is either prime or divisible by a prime.

Theorem NT 3.2 (Euclid’s Theorem). There are infinitely many primes.

Theorem NT 3.3 (Fundamental Theorem of Arithmetic). Every natural number >1 is either prime or
can be written as a unique product of primes.

Theorem NT 3.3 (Fundamental Theorem of Arithmetic - MORE DETAIL). Every natural number
n> 1 has a unique prime factorization. That is, n has a prime factorization ("can be written as a prime
or product of primes’), and if n = p,p,p,..p, and n = ¢q,q,q5...q, are two prime factorizations of n,
then k =/ and the primes p, and g, are the same, except they may be in a different order.
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