of n. Suppose that we have another prime factorization

n=qigs...q.

It follows that
pin = plag.. 9.

and hence Remark 11.2 gives that p, | g, for some s € {1, 2, ... s}.
Reordering ¢y, qq. ... ¢, gives that p, |q. Since q is a prime, it follows that p; = .
Hence

PPy---Pr= Q21 -. .95
Continuing the above process gives that r = s and that after reordering.

p=q Yie{l ..., s}.
(W]

Corollary 11.4 (Unigque Prime Factorization of Integers). Any integer n € L such that
n # 0, £1 has a canonical decomposition

no=ppht . P
where py. pa. ... py are primes, 1 <py < py < ... < p, and
o€EN Vie{l2...r}.

Remarks 11.5. (1) Suppose that n € Z ~ {0, £1} has canonical decomposition n =
+py'pe? ... pP. Suppose further that m € Z ~ {£1} divides n: m|n. Then m has
canonical decomposition

m=:|:p,d';g'...pf'
for some 3, 3. ..., B, € N with

0<A<a, Yie{l,2 ..,r}).

F F
(2) Ifn=np:"nndm=“p‘," where py, pa, ... pe are primes, l <py < py < ... < p;

and oy, oy, ..., ap, e Ba, ..., B € N, then

(m, n) = [ ™™™ (greatest common divisor),

[m, n] = ]i[p:""'["""'] (least common multiple).
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