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Two Claims
Determine if the following claims are true or false.
Claim 1: For all sets 𝐴, 𝐵, 𝐶, if 𝐴 ⊆ (𝐵 ∪ 𝐶) then 𝐴 ⊆ 𝐵 or 𝐴 ⊆ 𝐶. 

Claim 2: For all sets 𝐴, 𝐵, 𝐶 it holds that 𝐴 ∩ 𝐵 ∩ 𝐶 ⊆ 𝐴 ∪ 𝐵. 

Exercises
Which of the following statements are true?
If 𝑥 ∈ 𝐴 ∩ 𝐵 then (𝑥 ∈ 𝐴) ∩ (𝑥 ∈ 𝐵).

If 𝑥 ∈ 𝐶\𝐷 then 𝑥 ∈ 𝐶 ∧ ¬(𝑥 ∈ 𝐷).

If 𝑋 ⊆ 𝒫(𝐴) then 𝑋 ∈ 𝐴.

If (𝑎, 𝑏) ∈ 𝐸 × 𝐹 then 𝑎 ∈ 𝐸 and 𝑏 ∈ 𝐹. 
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Claim 3 (DeMorgan’s Law for Sets)

Claim 3: For all sets 𝐴, 𝐵, 𝐴 ∪ 𝐵  = 𝐴̅ ∩ 𝐵ത 

Definitions
𝐴 = 𝐵 ≡ 𝐴 ⊆ 𝐵 ∧ 𝐵 ⊆ 𝐴
𝐴 ∪ 𝐵 = {𝑥 ∶ 𝑥 ∈ 𝐴 ∨ 𝑥 ∈ 𝐵}
𝐴 ∩ 𝐵 = {𝑥 ∶ 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐵}
𝐴̅ = {𝑥 ∈ 𝒰: 𝑥 ∉ 𝐴}

Proof by Contradiction

Proof by contradiction is a strategy for proving statements of any form.

The strategy to prove 𝑝 is to assume ¬𝑝 and derive False. (i.e. (¬claim) → F )

• E.g. the strategy to prove 𝑝 → 𝑞 is to assume 𝑝 ∧ ¬𝑞 and derive False.

• E.g. the strategy to prove 𝑝 ∨ 𝑞 is to assume ¬𝑝 ∧ ¬𝑞 and derive False.


