
 

Warmups Make t and tables for arithmetic
modulo 3

Then Let me IN and a beZ If

a b mod m

then
a Eb mod m

for every new

Proof Let Pln be an 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 b 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 1100mod3
I mod3

So the remainder is 1

Ex What is the remainder when 25750 is

divided by 5

Since 257 2 mod 5 we have

25750 250 mod 5

Now 24 16 so 24 1 mod 5

Write
50 4.12 2 50 divided by 4

Then
250 2412 2 24 22



So
25750 250

24 2 mod 5
112 4 mod 5

4 mod 5

The remainder is 4



PrimesRedux

The Every new such that n 2 is either
a prime or a product of primes

Rofl Suppose to get a contradiction that the
theorem is false

Let S be the set of all counterexamples
i.e nes if and only if n 2 and n is

not prime and n is not a product of

primes

Since S is not empty by the Well Ordering
Axiom there is a least element in S
Call it a

Since a 2 a is either prime or composite

If a is prime
then a4S a contradiction

If a is composite then a dh for
some d he IN such that 2edea I

and 2 Ekta 1



Thus d h 45 so d and k are each

prime or products of primes Then so
is a d k implying acts a contradiction

q

To prove this
without contradiction we

use a version of induction

Idea Let Pla be the sentence

n is either a prime or a productof primes

BaseCase P 2 2 is prime

Inductiestep Pln Penn X

The factorization of n has nothing
to dowith the factorization of ntl



Instead let

n P 2 nP 3 a n Pln

Based Q 2 PC unchanged

IndnctiestepipgfITaFnsIIee.t
Gyassumption

So to prove Platt we get to
use
any

and all previous cases

Profit Complete strong induction

BaseCase 2 is prime

Inductiestep Assume 2,3 in are each

prime or a product of primes

We must
prove ntl is also



Casey ntl is prime

Cast ntl is composite

Then ntl d k for some

d he IN with Zed hen

Thus d and k are each

primes or products of primes
so ntl dik is a product
of primes

This completes the inductive step
By complete induction

every
integer n 2 is prime or a

product of primes B


