
 

 

Answer on Question #65691 – Math – Linear Algebra 

           Question 

Let V be the vector space of 2× 2 matrices over 𝑅. Check whether the subsets 

 𝑊1 =  { (𝑎, 1) , (0, −𝑎) | 𝑎 ∈  𝑅} and 𝑊2 =  { (𝑎, −𝑎), (0, 𝑏)| 𝑎, 𝑏 ∈  𝑅} are subspaces 

over 𝑅. For those sets which are subspaces, find their dimension and a basis over 𝑅.  

Solution 

We use the criterion subspace linear space. 

 Let 𝐴 = (
𝑎 1
0 −𝑎

) ∈ 𝑊1 and 𝐵 = (
𝑏 1
0 −𝑏

) ∈ 𝑊1.  

Because 𝐴 + 𝐵 = (
𝑎 + 𝑏 2

0 −𝑎 − 𝑏
) ∉ 𝑊1, then 𝑊1 is not a subspace. 

 Let 𝐴 = (
𝑎 −𝑎
0 𝑏

) ∈ 𝑊2, 𝐵 = (
𝑐 −𝑐
0 𝑑

) ∈ 𝑊2 and 𝛼, 𝛽𝜖ℝ.  

Because 𝛼𝐴 + 𝛽𝐵 = (
𝛼𝑎 + 𝛽𝑐 −(𝛼𝑎 + 𝛽𝑐)

0 𝛼𝑏 + 𝛽𝑑
) ∈ 𝑊2, then 𝑊2 is a subspace.  

Using the definitions of basis and dimension one gets that the set of vectors 

{(
1 −1
0 0

) , (
0 0
0 1

)} is the basis of 𝑊2 and 𝑑𝑖𝑚ℝ𝑊2 = 2. 

Answer: 𝑊1 is not a subspace; 𝑊2 is a subspace; {(
1 −1
0 0

) , (
0 0
0 1

)} is the basis of 𝑊2; 

𝑑𝑖𝑚ℝ𝑊2 = 2. 
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