
Section 6.2
Properties of Binary Relations
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Properties of Relations: Reflexivity

• A relation 𝑅 on a set 𝐴 is reflexive if 𝑎, 𝑎 ∈ 𝑅 for each 𝑎 ∈ 𝐴

•  I.e., 𝑎𝑅𝑎 for each 𝑎 ∈ 𝐴
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Properties of Relations: Reflexivity

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are 
reflexive:

• 𝑅0 = 1,1 , 2,2 , 3,3 , 4,4

• 𝑅3 = 1,1 , 1,2 , 1,4 , 2,1 , 2,2 , 3,3 , 4,1 , 4,4

• 𝑅5 =
1,1 , 1,2 , 1,3 , 1,4 , 2,2 , 2,3 , 2,4 , 3,3 , 3,4 , 4,4
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Properties of Relations: Antireflexivity

• A relation 𝑅 on a set 𝐴 is antireflexive if 𝑎, 𝑎 ∉ 𝑅 for each 𝑎 ∈ 𝐴
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Properties of Relations: Antireflexivity

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are 
antireflexive:

•  

• 1,2 , 1,4 , 2,1 , 4,1  

• 1,2 , 1,3 , 1,4 , 2,3 , 2,4 , 3,4  
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Properties of Relations: Antireflexivity

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are neither 
reflexive nor antireflexive:

• 1,1

• 1,2 , 1,4 , 2,1 , 4,1  , (4, 4)

• 1,2 , 1,3 , 1,4 , 2, 2 , 2,3 , 2,4 , 3, 3 , 3,4  

• 1,1 , 2,2 , 3,3
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Properties of Relations: Symmetry and 
Antisymmetry

• A relation 𝑅 on a set 𝐴 is symmetric if 𝑎, 𝑏 ∈ 𝑅 whenever 𝑏, 𝑎 ∈ 𝑅 
for all 𝑎, 𝑏 ∈ 𝐴

• A relation 𝑅 on a set 𝐴 is antisymmetric if for all 𝑎, 𝑏 ∈ 𝐴, if 𝑎, 𝑏 ∈ 𝑅 
and 𝑏, 𝑎 ∈ 𝑅 then 𝑎 = 𝑏

• 𝑅 is antisymmetric if there are no distinct elements 𝑎 and 𝑏 such 
that 𝑎, 𝑏 ∈ 𝑅 and 𝑏, 𝑎 ∈ 𝑅

• In general, If R is antisymmetric, then it can be either reflexive or 
not reflexive
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Properties of Relations: Symmetry and 
Antisymmetry

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are 
symmetric:

• 𝑅2 = 1,1 , 1,2 , 2,1

• 𝑅3 = 1,1 , 1,2 , 1,4 , 2,1 , 2,2 , 3,3 , 4,1 , 4,4

• Note that 𝑅2 is not reflexive and 𝑅3 is reflexive
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Properties of Relations: Symmetry and 
Antisymmetry

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are 
antisymmetric:

• 𝑅4 = 2,1 , 3,1 , 3,2 , 4,1 , 4,2 , 4,3

• 𝑅5 =
1,1 , 1,2 , 1,3 , 1,4 , 2,2 , 2,3 , 2,4 , 3,3 , 3,4 , 4,4

• 𝑅6 = 3,4

• Note that 𝑅4 and 𝑅6 are not reflexive and 𝑅5 is reflexive
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Properties of Relations: Symmetry and 
Antisymmetry

• Example: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are both 
symmetric and antisymmetric:

•  

• 1,1

• 1,1 , 2, 2

• 2, 2 , 3, 3 , (4, 4)
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Properties of Relations: Transitivity

• A relation 𝑅 on a set 𝐴 is transitive if whenever 𝑎, 𝑏 ∈ 𝑅 and 
𝑏, 𝑐 ∈ 𝑅 then 𝑎, 𝑐 ∈ 𝑅 for all 𝑎, 𝑏, 𝑐 ∈ 𝐴
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Properties of Relations: Transitivity

• Example 13: Let 𝐴 = 1, 2, 3, 4 . The following relations on 𝐴 are 
transitive:

• 𝑅4 = 2,1 , 3,1 , 3,2 , 4,1 , 4,2 , 4,3

• 𝑅5 =
1,1 , 1,2 , 1,3 , 1,4 , 2,2 , 2,3 , 2,4 , 3,3 , 3,4 , 4,4

• 𝑅6 = 3,4
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