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Problem: 

Prove the identity:  𝐵\𝐴̅̅ ̅̅ ̅̅ = 𝐵̅ ∪ 𝐴. 

Solution:  

𝐴̅ is a complement to the set 𝐴, 𝑈 is a universal set, i.e., 𝐴̅ = 𝑈\𝐴. 

Let's prove that 𝐴\𝐵 = 𝐴 ∩ 𝐵̅.  𝐴\𝐵 = {𝑥 ∈ 𝐴, 𝑥 ∉ 𝐵}. 

For any 𝑥 ∈ 𝐴\𝐵 ⇒  𝑥 ∈ 𝐴, 𝑥 ∉ 𝐵 ⇒ 𝑥 ∈ 𝑈\𝐵 = 𝐵̅ ⇒  𝑥 ∈ 𝐴, 𝑥 ∈ 𝐵̅ ⇒ 𝑥 ∈ 𝐴 ∩ 𝐵̅. 

Similarly, ∀ 𝑥 ∈ 𝐴 ∩ 𝐵̅ ⇒  𝑥 ∈ 𝐴,   𝑥 ∈ 𝐵̅ ⇒  𝑥 ∈ 𝑈\𝐵 ⇒ 𝑥 ∉ 𝐵 ⇒  𝑥 ∈ 𝐴, 𝑥 ∉ 𝐵 ⇒ 𝑥 ∈ 𝐴\𝐵, ⇒ 

⇒  𝑥 ∈ 𝐴\𝐵 ⟺  𝑥 ∈ 𝐴 ∩ 𝐵̅ ⇒  𝐴\𝐵 = 𝐴 ∩ 𝐵̅ (∗). 

Now according to De Morgan's law ⇒  𝐵\𝐴̅̅ ̅̅ ̅̅ = from (∗) ⇒  = 𝐵 ∩ 𝐴̅̅̅ ̅̅ ̅̅ ̅̅ = 𝐵̅ ∪ 𝐴̅̅ = A̅̅ = A is a 
double complement

⇒ =

𝐵̅ ∪ 𝐴.  
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