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Try a few of your own

Decide whether each of these relations are 
Reflexive, symmetric, antisymmetric, and 
transitive.

 ⊆ on 𝒫(𝒰)

 ≥ on ℤ
 > on ℝ
 | on ℤା

 | on ℤ
 ≡ (𝑚𝑜𝑑 3) on ℤ

Symmetry: for all 𝒂, 𝒃 ∈ 𝑺, [ 𝒂, 𝒃 ∈ 𝑹 → 𝐛, 𝐚 ∈ 𝑹]

Transitivity: for all 𝒂, 𝒃, 𝒄 ∈ 𝑺, [ 𝒂, 𝒃 ∈ 𝑹 ∧ 𝒃, 𝒄 ∈ 𝑹 → 𝐚, 𝐜 ∈ 𝑹]

Antisymmetry: for all 𝒂, 𝒃 ∈ 𝑺, [ 𝒂, 𝒃 ∈ 𝑹 ∧ 𝒂 ≠ 𝒃 → 𝐛, 𝐚 ∉ 𝑹]

Reflexivity: for all 𝒂 ∈ 𝑺, [ 𝒂, 𝒂 ∈ 𝑹]

Two Prototype Relations
A lot of fundamental relations follow one of two prototypes:

A relation that is reflexive, symmetric, and transitive is 
called an “equivalence relation”

Equivalence Relation

A relation that is reflexive, antisymmetric, and transitive is 
called a “partial order”

Partial Order Relation
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Directed Graphs
 𝐺 = (𝑉, 𝐸)

 𝑉 is a set of vertices (an underlying set of elements)
 𝐸 is a set of edges (ordered pairs of vertices; i.e. connections from one 
to the next).

Path 𝑣଴, 𝑣ଵ, … , 𝑣௞ such that 𝑣௜, 𝑣௜ାଵ ∈ 𝐸
Simple Path: path with all 𝑣௜ distinct
Cycle: path with 𝑣଴ = 𝑣௞ (and 𝑘 > 0)
Simple Cycle: simple path plus edge 
(𝑣௞, 𝑣଴) with 𝑘 > 0

Combining Relations

If 𝑺 = 𝟐, 𝟐 , 𝟐, 𝟑 , 𝟑, 𝟏 and 𝑹 = { 𝟏, 𝟐 , 𝟐, 𝟏 , 𝟏, 𝟑 }
Compute 𝑺 ∘ 𝑹 i.e. every pair (𝑎, 𝑐) with a 𝑏 with 𝑎, 𝑏 ∈ 𝑅 and 𝑏, 𝑐 ∈ 𝑆
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