
 
UP.582  Prove that exists 𝑿 ∈ 𝑴𝟐,𝟑(ℝ); 𝒀 ∈ 𝑴𝟑,𝟐(ℝ) such that: 

𝑿 ⋅ 𝒀 = (
𝟏 𝟏
𝟏 𝟏

) ; 𝒀 ⋅ 𝑿 = (
𝟐 𝟔 𝟔
𝟑 𝟗 𝟗
−𝟑 −𝟗 −𝟗

) 

Proposed by Daniel Sitaru – Romania  

Solution by proposer 

Let be: 

𝑿 = (
𝟏 𝒂 𝒃
𝟏 𝒂 𝒃

) ;𝒀 = (
𝟏 𝟏
−𝒃 𝟐𝒃
𝒂 −𝟐𝒂

) ;𝒂, 𝒃 ∈ ℝ 

𝑿 ⋅ 𝒀 = (
𝟏 𝒂 𝒃
𝟏 𝒂 𝒃

) ⋅ (
𝟏 𝟏
−𝒃 𝟐𝒃
𝒂 −𝟐𝒂

) = 

= (
𝟏 − 𝒂𝒃 + 𝒂𝒃 𝟏 + 𝟐𝒂𝒃 − 𝟐𝒂𝒃
𝟏 − 𝒂𝒃 + 𝒂𝒃 𝟏 + 𝟐𝒂𝒃 − 𝟐𝒂𝒃

) = (
𝟏 𝟏
𝟏 𝟏

) 

𝒀 ⋅ 𝑿 = (
𝟏 𝟏
−𝒃 𝟐𝒃
𝒂 −𝟐𝒂

) = (
𝟏 𝒂 𝒃
𝟏 𝒂 𝒃

) = 

= (
𝟏 ⋅ 𝟏 + 𝟏 ⋅ 𝟏 𝟏 ⋅ 𝒂 + 𝟏 ⋅ 𝒂 𝟏 ⋅ 𝒃 + 𝟏 ⋅ 𝒃

−𝒃 ⋅ 𝟏 + 𝟐𝒃 ⋅ 𝟏 −𝒃 ⋅ 𝒂 + 𝟐𝒃 ⋅ 𝒂 −𝒃 ⋅ 𝒃 + 𝟐𝒃 ⋅ 𝒃
𝒂 ⋅ 𝟏 − 𝟐𝒂 ⋅ 𝟏 𝒂 ⋅ 𝒂 − 𝟐𝒂 ⋅ 𝒂 𝒂 ⋅ 𝒃 − 𝟐𝒂 ⋅ 𝒃

) = 

= (
𝟐 𝟐𝒂 𝟐𝒃
𝒃 𝒂𝒃 𝒃𝟐

−𝒂 −𝒂𝟐 −𝒂𝒃

) = (
𝟐 𝟔 𝟔
𝟑 𝟗 𝟗
−𝟑 −𝟗 −𝟗

) 

We take 𝒂 = 𝟑; 𝒃 = 𝟑 hence: 

𝑿 = (
𝟏 𝟑 𝟑
𝟏 𝟑 𝟑

) ; 𝒀 = (
𝟏 𝟏
−𝟑 𝟔
𝟑 −𝟔

) 


