
  

 

Sets, Functions, and Relations
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Key Points

• terms and concepts: set, element; empty set, power set; 
subset, disjoint sets

• notation

• defining sets
• set operations
• quantifiers and sets
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Terms and Concepts

• a set is a collection of elements
– an element can be anything, including another set
– set is completely defined by its elements

– the order in which the elements are listed is not important
– no duplicates

• a set can be defined by listing its elements: { a, b, c, … }
– the notation { a, b, c } does not necessarily imply three different 

elements unless “a, b, c are distinct” is specified
– empty set { } or ∅ contains no elements

• a set can be defined by predicates:
•

– the domain of discourse of P must be a set
• can't use predicates to build a set from scratch,                                     

only subsets of existing sets – select those                                     
elements of the domain of discourse for which P(x) is true

{x∈X∣P(x )}
{x∣x∈X∧P( x)}

{x∣P( x)}
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Terms and Concepts

• two sets A, B are equal if they contain the same elements

• two sets A, B are disjoint if they have no elements in 
common

• a set A is a subset of a set B if everything in A is also in B
– A is a proper subset if there’s at least one thing in B that isn’t in 

A
– the empty set is a subset of any set

• the power set of A is the set of all subsets of A

– the power set of the empty set is { ∅ }
• { ∅ } ≠ { }



  

 

CPSC 229: Foundations of Computation  •  Spring 2026 5

Set Operations

• union – elements in either set (or both)
• intersection – elements in both sets
• difference – elements in A that aren’t in B
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Notation

also { }

(∀ x∈A )(P( x) )

(∃ x∈A )(P (x) )

is true iff P(a) for 
every element a of 
the set A

is true iff there is 
some element a of 
the set A for which 
P(a) is true
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