
 

Warmups Make t and tables for arithmetic
modulo 4

Then Let me IN and a beZ If

a b mod m

then
an Ib mod m

for every new

Proof Let Pln be a 6 mod m

We'll use induction

BaseCase Pll is given

Inductivestep Let new and
suppose Pla is

true That is a Eb mod m

Since a b mod m we get
a a b 6 mod m

i e ant I 6 mod m So Platt is fine

Thus Pla is true for all new by Po MI a



Ex What is the remainder when 91 is divided

by 3

Since 41 1 mod 3 we have

41100 1100 mod3
I mod3

So the remainder is 1

Ey What is the remainder den 92 is

divided by 3

Similarly 92 2 mod 3 so

92100 2100 mod3

Now 22 1 mod 3 so

2100 122 mod3
I 150 mod 3

I mod 3

Thus the remainder is 1



Ex What is the remainder when 25850 is

divided by 5

Since 258 3 mod 5 we have

25850 350 mod 5

Now 34 81 so 3 I mod 5

Write
50 4.12 2 50 divided by 4

Then
350 3412 2 34 32

50
25850 350

34 3 mod 5
112.9 mod 5

4 mod 5

The remainder is 4



PrimesRedux

Our goal is now to prove that every new
has a uniqueprimefactorization

Ex 12 22.3
55 5 11
140 22 5.7

MinorissuetI 1 is not a product ofprimes

Solution Ignore 1

Or view it as the empty product

Minorissuet What do we mean by unique

Ey 140 2.2 5.7 2 5 2.7 7.2.5.2

Solution The factorization is unique

uptoreording
Or unique if we list the primes
in
increasing

order



The Fundamental Theorem of Arithmetic

Every new such that n 2 a product

of primes

Every new such that n 22 can be written

uniquely as a product of primes in the
following sense Suppose that

n pipe Pr and n g g Es

where
Pope Pr

and q q qs are all

primes such that

p Ept Epr
and

q sq
E Egs

Then r s and
pi q for all kier

We'll prove this soon


