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Sets
1.) Definition
2.) ∈

3.) ⊆, ⊂, ⊇, ⊃
4.) Set Cover
5.) ⋃, ⋂, \





https://www.cs.virginia.edu/luther/2102/F2020/sets.html

https://www.cs.virginia.edu/luther/2102/F2020/sets.html


https://www.mathsisfun.com/sets/number-types.html

7.)



∈
“Element of”



∈
Python: “in”

Java: “contains”

Evaluates to true or false



Examples

2 ∈ {1, 2}     =    __True___

3 ∈ {1, 2}     =    __False__ 



Examples

2 ∈ {1, 2}     =    _______

3 ∈ {1, 2}     =    _______

3 ∉ {1, 2}     =    ___True___ 



Question

{2} ∈ {1, 2}     =    _______



Question

{2} ∈ { {1}, {2} }     =    _______



2-min Breakout

Evaluate true or false with your breakout partners. For 
each problem, have a different person start 

speaking/explaining first

{2} ∈ { {1, 2} }     =    _______

{2} ∈ { {2} }     =    _______

{{2}} ∈ { { {2} } }     =    _______



More Operators

∈ checks membership of an element

⊆, ⊂, ⊇, ⊃ compares two sets

⊆    subset

⊇    superset

⊂   proper subset

⊃   proper superset



More Operators

Set A is a subset of set B

A ⊆ B

If & only if all elements of A are also in B 



More Operators

Set A is a proper subset of set B

A ⊂ B

If & only if A ⊆ B and A ≠ B



More Operators

Set A is a proper subset of set B

A ⊂ B

If & only if A ⊆ B and A ≠ B

What are the consequences of this definition?



Break Outs -- 2 min

Given the three sets: P = {1, 2, 3}, Q = {2, 3}, R = {1, 3, 4}

Determine which symbol to insert in each blank so each expression 
evaluates to true:

P ___ Q    =  True

P ___ R    =  True

R ___ Q    =  True

P ___ P    =  True

⊆    subset

⊇    superset

⊂   proper subset

⊃   proper superset



Sidebar: Set Cover Problem

A very famous and useful problem in combinatorics and CS! One of the 
original problems to be proven NP-Complete.

One Example: Given a “universe” U (big set with everything else in 
the problem inside) and a set of sets, S

U = {1, 2, 3, 4, 5}

S = { {1, 2, 3}, {2, 4}, {3, 4} {4, 5} }

What is the minimum number of sets in S needed to cover everything in  
U ?



⋃, ⋂, \

⋃    “union”

⋂    “intersect”

\    “difference”



⋃, ⋂, \

⋃    “union”

⋂    “intersect”

\    “difference”


