CSE 311 Section 7

Set Theory




Announcements & Reminders

e Congrats on finishing the midterm!
o Please don’t discuss as not everyone has taken it :)

e Homework 6 due Wednesday, February 26th @ 11:00pm
e Book One-on-Ones on the course homepage!



Set Elements




Problem 1 - How Many Elements?

Foreach of these,how many elementsare in the set? If the set has infinitely many
elements, say oo,

a) A=1{1,23,2}

b) B ={{}{0}L{LOH{GG03
) C=Ax(BU{7})

d D=9

e) E={0}

fy F=P{2})

Work this problem with the people around you, and then we’ll go over it together!



Sets: Quick Review




Sets

e Asetisan unordered group of distinct elements
o Setvariable names are capital letters, with lower-case letters for
elements

e Set Notation:
o a€A:“aisinA” or“aisanelementof A”
o AC B:“Aisasubsetof B”, everyelementofAisalsoin B
o @:“emptyset”, a unique set containing no elements
o P(A):“powersetof A”, the set of all subsets of A including the empty
setand A itself



Set Operators

Subset:
Equality:
Union:
Intersection:
Complement:
Difference:

Cartesian Product:

ACB=Vx(xeA—->x€B)

A=B=Vx(xeA—xe€EB)=ACBABCA

AUB={x:x € AVx € B}
ANB={x:x € ANx € B}
A={x:x ¢ A}
A\B={x:x € ANx & B}
AXB ={(a,b):a€ AAND € B}
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Understand Sets Visually!
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Set Proofs




Subset Proofs

One of the most common types of proofs you will be asked to write involving
setsis a subset proof. Thatis, you will be asked to provethat A € B. We
always approach these proofs with the same proof skeleton:

Let x be an arbitrary elementof 4, so x € A.

... some steps using set definitions to show that x mustalso bein B...
Thus,x € B
Since x was arbitrary, A € B.



Using Cozy For Sets

A U B: A Union B- “A cup B”

A NB:“AcapbB’

AeB:“AinB’

A\B: “A\B’

B complement- “~B” (Only one Argument)
A\B\C is implicitly (A\B)\C




Problem 2a - Subsets

For any sets 4, B, and C, show that it holds that A\B € AUC



Set Equality: Using Meta Theorem




Problem 3

Let A and B be sets. Consider the claim: A\(B u C) = (A\B) n (A\C).



Powerset English Proof (optional)




Problem 4

Let A and B be sets. Prove that P(A) < P(B) follows from A < B.



Powersets
P(A) subset P(B)




That's all Folks!




