
Section 3.2
Sets of Sets
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Power Set of Sets

• It is possible for a set to contains sets as elements

𝑆 = 𝑎, 𝑏 , 𝑏, 𝑐, 𝑑 , ∅
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Power Sets

• If 𝑆 is a set, then the power set of 𝑆 is the set that contains exactly all 
subsets of 𝑆.

• The power set of 𝑆 is denoted as 𝒫(𝑆)

• 𝒫 ∅ = ∅

• 𝒫 𝑎 = ∅, 𝑎

• 𝒫 𝑎, 𝑏 = ∅, 𝑎 , 𝑏 , 𝑎, 𝑏
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Power Sets

• If 𝑆 = 𝑛, then 𝒫(𝑆) = 2𝑛

• If a set 𝑆 has 𝑛 members, then there are 2𝑛 different subsets of 𝑆
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Section 3.3
Union and Intersection
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Set Union

• If 𝐴 and 𝐵 are sets, then the union of 𝐴 and 𝐵 is the set containing 
exactly those elements that are in 𝐴, in 𝐵, or in both

𝐴 ∪ 𝐵 = 𝑥 | 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ 𝐵

1, 3, 5 ∪ 1, 2, 3 = 1, 2, 3, 5
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Set Union
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Set Intersection

• If 𝐴 and 𝐵 are sets, then the intersection of 𝐴 and 𝐵 is the set 
containing exactly those elements that are both in 𝐴 and in 𝐵

𝐴 ∩ 𝐵 = 𝑥 | 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵

1, 3, 5 ∩ 1, 2, 3 = 1, 3
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Set Intersection
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Example
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𝐴 = 1, 2, 3, 4

𝐵 = 3, 4, 5, 6

𝐶 = 2, 3, 5, 7

𝐴 ∪ 𝐵 ∩ 𝐶 = 1, 2, 3, 4,5



Intersections of Sequences of Sets
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Let 𝐴1, 𝐴2, … , 𝐴𝑛 be a sequence of sets

ሩ

𝑖=1

𝑛

𝐴𝑖 = 𝐴1 ∩ 𝐴2∩⋯∩ 𝐴𝑛

= 𝑎 𝑎 ∈ 𝐴𝑖 for each 𝑖, 1 ≤ 𝑖 ≤ 𝑛



Intersections of Sequences of Sets
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Example:

𝐴1 = 1, 2, 3, 4, 5

𝐴2 = 2, 3, 5, 7

𝐴3 = 1, 2, 4, 5, 8, 9

ሩ

𝑖=1

3

𝐴𝑖 = 2, 5



Unions of Sequences of Sets
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Let 𝐴1, 𝐴2, … , 𝐴𝑛 be a sequence of sets

ራ

𝑖=1

𝑛

𝐴𝑖 = 𝐴1 ∪ 𝐴2 ∪⋯∪ 𝐴𝑛

= 𝑎 𝑎 ∈ 𝐴𝑖 for some 𝑖, 1 ≤ 𝑖 ≤ 𝑛



Unions of Sequences of Sets
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Example:

𝐴1 = 1, 2, 3

𝐴2 = 3, 5, 7
𝐴3 = 2, 4

ራ

𝑖=1
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𝐴𝑖 = 1, 2, 3, 4, 5, 7
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