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                                   Isomorphisms- HW Problems 

 

For problems 1-7 determine if the linear transformation is an 

isomorphism.  Explain your answer. 

1.    𝑇: ℝ2 → ℝ3 by  𝑇(𝑥1, 𝑥2) = (𝑥1, 𝑥2,  𝑥1 + 𝑥2) 

2.    𝑇: ℝ3 → ℝ2 by  𝑇(𝑥1, 𝑥2, 𝑥3) = (𝑥1 + 2𝑥2, 2𝑥1 − 𝑥2) 

3.    𝑇: ℝ3 → ℝ3 by  𝑇(𝑥1, 𝑥2, 𝑥3) = (𝑥1 + 𝑥3, 𝑥1 + 𝑥2, 𝑥2 + 𝑥3) 

4.    𝑇: ℝ3 → ℝ3 by  𝑇(𝑥1, 𝑥2, 𝑥3) = (𝑥3 − 𝑥2, 𝑥1 + 2𝑥2, 3𝑥3 − 𝑥2 − 𝑥1) 

5.    𝑇: 𝑃2(ℝ) → ℝ3 by  𝑇(𝑎0 + 𝑎1𝑥 + 𝑎2𝑥2) = (𝑎0, 𝑎1, 𝑎2) 

6.    𝑇: 𝑀2×2(ℝ) → 𝑃3(ℝ) by 

               𝑇 ([
𝑎 𝑏
𝑐 𝑑

]) = 𝑎 + (𝑏 + 𝑐)𝑥 + (𝑐 + 𝑑)𝑥2 + 𝑑𝑥3 

7.    𝑇: 𝑀2×2(ℝ) → 𝑀2×2(ℝ)  by 𝑇 ([
𝑎 𝑏
𝑐 𝑑

]) = [
𝑑 −𝑐

−𝑏 𝑎
]. 

 

8.    Suppose 𝐴, 𝐵 ∈ 𝑀𝑛×𝑛(ℝ) where 𝐴, 𝐵 are both invertible.  Prove 

that 𝐴𝐵 is invertible and (𝐴𝐵)−1 = 𝐵−1𝐴−1. 

 

9.    Let 𝐴, 𝐵 ∈ 𝑀𝑛×𝑛(ℝ) where 𝐴 is invertible.  Suppose 𝐴𝐵 = 0  (the 

zero matrix).  Prove that 𝐵 = 0. 

 

10.    Suppose 𝑇, 𝑆: 𝑉 → 𝑊are linear transformations of the vector space 

𝑉 onto 𝑊.  Suppose there is a vector 𝑣 ∈ 𝑉, 𝑣 ≠ 0  such that           

𝑇(𝑣) = 𝑆(𝑣).  Prove that the linear transformation 𝑈 = 𝑇 − 𝑆 is not an 

isomorphism. 


