
 

Warmly Let d n m 21 Prove that if
din and dim then d ntm

Thy For
any a b c EN

ala Reflexivity

If alb and bla then a b Antisymmety

If alt and ble then ale Transitivity

Proof Hw10

This theorem says divisibility is a partialorder
on IN

Another partial order is



INorderedbf
1 I 2 I 3 E 4 t

Boning This is a totalorder it arranges
IN along a line

Norderedbydivisibility

4 8

6 12

i 10
11

This looks much more interesting



Primes

Def An integer p is a primenumber if

psi
and

For any a beIN if p ab then a l or 6 1

Ex 2 3 5 7 11 are prime

Warning You sometimes hear that p is prime if its

only divisors are I and p This isn't quite
right I and

p are the only positive
divisors of a prime p
We also need pen and p 1

for p to
be prime

Non Ex 21 is not prime because 21 3 7

If we set a 3 and 6 2 then

21 ab but a I and 641



Def An integer n is composite if

n l
and

n is not prime

By Generalized deMorgan means there

exist a beIN such that n ab and
a I and 641

Thy If p is prime then its only positive
divisors are I and p

Proof Suppose p is prime and let d be
a positive divisor of p

By definition of divisibility there exists LEZ
such that p.dk Since

p and
d are

positive so is k Thus d he IN with p dk
so d l or k l

If del we're done

If hal then p dk d
l d

Thus d l or d p M



In fact the converse is time

Then Let n be an integer with n l

If the only divisors of n are 1 and n

then n is prime

Proof Suppose n t is an integer and the

only positive divisors of n are I and n

We must show for all a beIN if
n ab then a t or 6 1

So suppose neat for some a beIN

Then by definition of divisibility aln
Thus a l or a n

If a l then we're done

If ain then n n b So n t n b

By cancellation 1 6

Thus a 1 or 6 1
Oh



Together the last two theorems prove

P is prime
P and the only
positive divisors of p
are I and p

Equivalently

n 1 and n has a
n is composite positive dowson d with

del and den

Note We can think of these
biconditional E sentences as

alternate but equivalent definitions


