
https://mathproblemsbank.net/ 
support@mathproblemsbank.net 
 

Problem: 

The binary relation 𝑃; find its domain and range. Check by the definition whether the relation 𝑃 is reflexive, 

symmetric, antisymmetric, transitive. 𝑃 ⊆ 𝑍2, 𝑃 = {(𝑥, 𝑦) | (𝑥 +  2 · 𝑦) multiple of 2}. 

Solution:  

The domain of 𝑃: 

𝛿𝑃 = {𝑥 ∈ 𝑍 | ∃𝑦 ∈ 𝑍, 𝑥𝑃𝑦}, ⇒ 𝛿𝑃 = {2𝑘 | 𝑘 ∈ 𝑍}, since 2𝑦 is divisible by 2 for all integer 𝑦. 

The range of 𝑃: 

𝑃 = {𝑦 ∈ 𝑍 | ∃𝑥 ∈ 𝑍, 𝑥𝑃𝑦}, ⇒ 𝑃 = Z, 𝑥 + 2𝑥 = 3𝑥 is not divisible by 2 for odd 𝑥 ⇒ 𝑃 is not reflexive. 

We see that (2,1) ∈ 𝑃, but (1,2) ∉ 𝑃 ⇒ 𝑃 is not symmetric. 

We see that (2,4) ∈ 𝑃, ( 4,2) ∈ 𝑃, but 2 ≠ 4 ⇒ 𝑃 is not antisymmetric. 

From (𝑥, 𝑦) ∈ 𝑃, (𝑦, 𝑧) ∈ 𝑃 ⇒ (𝑥 + 2𝑦) and (𝑦 + 2𝑧) are even ⇒ 𝑥 is even ⇒  𝑥 + 2𝑧 will also be even ⇒                 

(𝑥, 𝑧) ∈ 𝑃 ⇒ 𝑃 is transitive. 
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