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Extra Set Practice

Show ὃ᷾ ὄ᷊ὅ ὃ᷾ὄ ᷊ ὃ᷾ὅ

Proof:

Firse, weõll show: ὃ᷾ ὄ᷊ὅ Ṗ ὃ᷾ὄ ᷊ ὃ᷾ὅ

Let ὼbe an arbitrary element ofὃ᷾ ὄ᷊ὅ.

Then by definition of ᷾ ȟ᷊we have:

ὼɴ ὃ᷉ ὼɴ ὄ ὼ᷈ɴ ὅ

Applying the distributive law, we get

ὼɴ ὃ ὼ᷉ɴ ὄ ᷈ ὼɴ ὃ ὼ᷉ɴ ὅ

Applying the definition of union, we have:

ὼɴ ὃ᷾ὄ and ὼɴ ὃ᷾ὅ

By definition of intersection we have ὼɴ ὃ᷾ὄ ᷊ ὃ᷾ὅ.

So ὃ᷾ ὄ᷊ὅ Ṗ ὃ᷾ὄ ᷊ ὃ᷾ὅ.

Now we show ὃ᷾ὄ ᷊ ὃ᷾ὅ Ṗὃ᷾ ὄ᷊ὅ

Let ὼbe an arbitrary element of ὃ᷾ὄ ᷊ ὃ᷾ὅȢ

By definition of intersection and union, ὼɴ ὃ ὼ᷉ɴ ὄ ᷈ ὼɴ ὃ ὼ᷉ɴ ὅ

Applying the distributive law, we have ὼɴ ὃ᷉ὼᶰὄ ὼ᷈ɴ ὅ

Applying the definitions of union and intersection, we have ὼɴ ὃ᷾ ὄ᷊ὅ

So ὃ᷾ὄ ᷊ ὃ᷾ὅ Ṗὃ᷾ ὄ᷊ὅ.

Combining the two directions, since both sets are subsets of each other, we have ὃ᷾ ὄ᷊ὅ ὃ᷾ὄ ᷊ ὃ᷾ὅ



Extra Set Practice

Suppose ὃṖὄ. Show that עὃ Ṗעὄ .

Let ὃȟ"be arbitrary sets such that ὃṖὄ.

Let ὢbe an arbitrary element of עὃȢ

By definition of powerset, ὢṖὃ.

Since ὢṖὃȟevery element of ὢis also in ὃȢAnd since ὃṖὄ, we also 
have that every element of ὢis also in ὄ.

Thus ὢᶰעὄ by definition of powerset. 

Since an arbitrary element of עὃ is also in עὄ , we have עὃ Ṗ
ὄע .



Extra Set Practice

Disprove: If ὃṖ ὄ᷾ὅ then ὃṖὄor ὃṖὅ

Consider ὃ ρȟςȟσȟὄ ρȟςȟὅ σȟτȢ

ὄ᷾ὅ ρȟςȟσȟτ so we do have ὃṖὄ, but ὃṘὄand ὃṘὅ.

When you disprove a ᶅ , youõre just providing a counterexample (youõre 
showing ɱ ) ðyour proof wonõt have òlet ὼbe an arbitrary element of ὃȢó



Facts about modular arithmetic

For all integers ὥȟὦȟὧȟὨȟὲwhere ὲ π:

If ὥḳὦάέὨὲ and ὧḳὨάέὨὲ then ὥ ὧḳὦ ὨάέὨὲ.

If ὥḳὦάέὨὲ and ὧḳὨάέὨὲ then ὥὧḳὦὨάέὨὲ.

ὥḳὦάέὨὲ if and only if ὦḳὥάέὨὲ.

ὥϷὲ ὥ ὲϷὲ.

We didnõt prove the first, itõs a good exercise! You can use it as a fact as 
though we had proven it in class.



Another Proof

For all integers, ὥȟὦȟὧȡShow that if ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.

Proof:

Let ὥȟὦȟὧbe arbitrary integers, and suppose ὥ᷅ὦὧȢ

Then there is not an integer ᾀsuch that ὥᾀ ὦὧ

ê

There is not an integer ὼsuch that ὥὼ ὦȟor there is not an integer ώ
such that ὥώ ὧ. 

So ὥ ὦ᷅or ὥ ὧ᷅



Another Proof

For all integers, ὥȟὦȟὧȡShow that if ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.

Proof:

Let ὥȟὦȟὧbe arbitrary integers, and suppose ὥ᷅ὦὧȢ

Then there is not an integer ᾀsuch that ὥᾀ ὦὧ
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So ὥ ὦ᷅or ὥ ὧ᷅



Another Proof

For all integers, ὥȟὦȟὧȡShow that if ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.

There has to be a better way! 

If only there were some equivalent implicationê

One where we could negate everythingê

Take the contrapositive of the statement:

For all integers, ὥȟὦȟὧȡShow if ὥȿὦand ὥȿὧthen ὥȿὦὧ.



By contrapositive

Claim: For all integers, ὥȟὦȟὧȡShow that if ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.

We argue by contrapositive.

Let ὥȟὦȟὧbe arbitrary integers, and suppose ὥȿὦand ὥȿὧ. 

Therefore ὥȿὦὧ



By contrapositive

Claim: For all integers, ὥȟὦȟὧȡShow that if ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.

We argue by contrapositive.

Let ὥȟὦȟὧbe arbitrary integers, and suppose ὥȿὦand ὥȿὧ. 

By definition of divides, ὥὼ ὦand ὥώ ὧfor integers ὼand ώ.

Multiplying the two equations, we get ὥὼὥώὦὧ

Since ὥȟὼȟώare all integers, ὼὥώis an integer. Applying the definition of 
divides, we have ὥȿὦὧ.

So for all integers ὥȟὦȟὧif ὥ᷅ὦὧthen ὥ ὦ᷅or ὥ ὧ᷅.



Try it yourselves!

Show for any sets ὃȟὄȟὅ: if ὃṘ ὄ᷾ὅ then ὃṘὅ.

1. What do the terms in the statement mean?

2. What does the statement as a whole say?

3. Where do you start?

4. Whatõs your target?

5. Finish the proof J
Fill out the poll everywhere for 

Activity Credit!

Go to pollev.com/cse311 and login 

with your UW identity

Or text cse311 to 22333



Try it yourselves!

Show for any sets ὃȟὄȟὅ: if ὃṘ ὄ᷾ὅ then ὃṘὅ.

Proof:

We argue by contrapositive, 

Let ὃȟὄȟὅbe arbitrary sets, and suppose ὃṖὅ.

Let ὼbe an arbitrary element of ὃ. By definition of subset, ὼɴ ὅȢBy 
definition of union, we also have ὼɴ ὄ᷾ὅ. Since ὼwas an arbitrary 
element of ὃȟwe have ὃṖ ὄ᷾ὅȢ

Since ὃȟὄȟὅwere arbitrary, we have: if ὃṘ ὄ᷾ὅ then ὃṘὅ.



Divisors and Primes



Primes and FTA

An integer ὴ ρis prime iff its only positive divisors are 

and ▬ȢOtherwise it is òcompositeó

Prime

Every positive integer greater than 1 has a unique 

prime factorization.

Fundamental Theorem of Arithmetic




