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Problem:  

Let’s prove the relation  𝑋 × 𝑌 = 𝐴 × 𝐵 ⇔ 𝑋 = 𝐴, 𝑌 = 𝐵. 

Solution: 

a) Necessity: let’s prove that 𝑋 × 𝑌 = 𝐴 × 𝐵 ⇒ 𝑋 = 𝐴, 𝑌 = 𝐵. Let’s take any element from  

𝑋 × 𝑌: ∀𝑥 ∈ 𝑋, ∀𝑦 ∈ 𝑌 ⇒ (𝑥, 𝑦) ∈ 𝑋 × 𝑌 = 𝐴 × 𝐵 ⇒ (𝑥, 𝑦) ∈ 𝐴 × 𝐵 ⇒ 𝑥 ∈ 𝐴, 𝑦 ∈ 𝐵, ⇒  ∀𝑥 ∈ 𝑋, ∀𝑦 ∈ 𝑌, ⇒ 

⇒ 𝑥 ∈ 𝐴. 𝑦 ∈ 𝐵 ⇒ 𝑋 ⊆ 𝐴, 𝑌 ⊆ 𝐵. Similarly, let’s take ∀𝑎 ∈ 𝐴, ∀𝑏 ∈ 𝐵 ⇒ (𝑎, 𝑏) ∈ 𝐴 × 𝐵 = 𝑋 × 𝑌 ⇒ 

⇒ (𝑎, 𝑏) ∈ 𝑋 × 𝑌 ⇒ 𝑎 ∈ 𝑋, 𝑏 ∈ 𝑌 ⇒ 𝑓𝑟𝑜𝑚 𝑎 ∈ 𝐴, 𝑏 ∈ 𝐵 ⇒ 𝑎 ∈ 𝑋, 𝑏 ∈ 𝑌 ⇒ 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌.  

We have obtained 𝑋 ⊆ 𝐴 ⊆ 𝑋, 𝑌 ⊆ 𝐵 ⊆ 𝑌 ⇒ 𝑋 = 𝐴, 𝑌 = 𝐵. 

b) The sufficiency is obvious: 𝑋 = 𝐴, 𝑌 = 𝐵 ⇒ 𝑋 × 𝑌 = 𝐴 × 𝐵. ⇒ 𝑋 × 𝑌 = 𝐴 × 𝐵 ⇔ 𝑋 = 𝐴, 𝑌 = 𝐵. 
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