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Important Property of in 2 ab O a O or b o

Cancellation Law Given a b c E R C O
ac be a b

Proot ac be ac be o a b c o

a b o a o
IIC O

a is a factor divisor
of bDefinition

c

Given a b c R we write a lb it 7 c Z

such that b ace A Tatu of b is any
breakdown

b a az an where ai ER

The only Factors of 1 are I 1

Definition pe IN is prime Tt p l and

t K e 1N Ip x L or x p If not we

say p is composite highestcommon
Factor

Definition Given a b E Z H CF la b E N is
the largest common factor of a and b

a b coprime HCF a b l

E.g CF 15,7 I HC F 36,21 3



Proposition Given a b m c 7L

mfa and mlb m HcFCa b

Remainder Then There exists
unique

Given n c 2 me IN F q re I sack that

u 9Mt r
I called the remainder

o s r m
modulo m

Theorem Given a b E R F u ve 2 such that
uatub H CF a b
In fact I u.ve Z such that uatub LIs a b copvine

Euclid's lemma Let pe 1N be prime and a b I
b pla or plb

Fundamental Theorem of Arithmetic

Every ae IN a I can be written as a

product of primes
a pipe Pr

such a Factorization is
uniqueuptdeving

We'll prove these results in much greater
generality later ui the course



FTOA Every at Q a I can be written uniquely
in 7mm a I pi PI PI p distinctprimes
X E Z l o

There There are infinitely many prime numbers

Proof Assume not and p pub is a complete list

distinct primes

Let c p put 1

c e IN and c I

After perhaps reordering P l c

p d p put 1 For some de IN

p d pi put I P Il Contradiction
I

Modular Arithmetic

Fix me 1N

Definition we say
a be 2 are congruent

m if they have the same remainder

modulo on We write a Eb m d m nub a

remainders are unique
Remainder classes partition 2 congruence modulo m is

equivalence relation






