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Problem: 

Let the set 𝐴 ⊂ ℝ is open, and 𝐵 ⊂ ℝ is closed. Prove that the set 𝐴 ∖ 𝐵 is open, and 𝐵\𝐴 is closed.  

Solution:  

From the properties of operations on sets ⇒ 𝐴 ∖ 𝐵 = 𝐴 ∩ �̅�. 

According to the definition of closed set, 𝐵 is closed ⇒ �̅� is open, and the intersection of a finite number of 

open sets is open⇒ 𝐴 ∩ �̅� is open ⇒ 𝐴 ∖ 𝐵 is open. 

From the properties of operations on sets ⇒ 𝐵\𝐴̅̅ ̅̅ ̅̅ = 𝐵 ∩ �̅�̅̅ ̅̅ ̅̅ ̅̅ = �̅� ∪ �̅̅� = �̅� ∪ 𝐴, 𝐵 is closed ⇒ �̅� is open, 

𝐴 is open ⇒  �̅� ∪ 𝐴 is open ⇒ 𝐵\𝐴̅̅ ̅̅ ̅̅  is open ⇒ 𝐵\𝐴 is closed, in accordance with the definition. 
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