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         Composition of Linear Transformations- HW Problems 

 

For problems 1-5 assume 𝐴 = [
1 −2
3 −1

] ,    𝐵 = [
2 0 1
3 −2 −1

],  and  

𝐶 = [
0 1

−2 3
3 −1

].  Find 

1.    (𝐴)(𝐴) 

2.    (𝐴)(𝐵) 

3.    (𝐶)(𝐴) 

4.    (𝐵𝑡)(𝐴) 

5.    (𝐵)(𝐶) 

 

6.    Suppose 𝑇, 𝑈: ℝ2 → ℝ2 by 

            𝑇(𝑥1, 𝑥2) = (𝑥1 + 2𝑥2, 2𝑥1 − 𝑥2) 

            𝑈(𝑥1, 𝑥2) = (𝑥1 + 𝑥2, 𝑥1 − 𝑥2). 

a.    Find 𝑇 ∘ 𝑈(𝑥1, 𝑥2) and 𝑈 ∘ 𝑇(𝑥1, 𝑥2)  (without using matrices). 

b.    Assuming the standard basis for ℝ2 find matrix representations of 

𝑇, 𝑈, 𝑈 ∘ 𝑇,  and 𝑇 ∘ 𝑈. 

c.    Show through matrix multiplication that the matrix representation 

of 𝑈 ∘ 𝑇 equals the product of the matrix representations of 𝑈 and 𝑇 

and that the matrix representation of 𝑇 ∘ 𝑈 is the product of the matrix 

representations of 𝑇 and 𝑈. 
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7.    Suppose 𝑇: 𝑃2(ℝ) → 𝑃2(ℝ) by 𝑇(𝑝(𝑥)) = 𝑥2𝑝′′(𝑥) + 𝑥𝑝′(𝑥) and 

𝑈: 𝑃2(ℝ) → ℝ  by 𝑈(𝑝(𝑥)) = 𝑝(0) + 𝑝′(0) + 𝑝′′(0). 

a.    Calculate 𝑈 ∘ 𝑇(𝑝(𝑥))    (without using matrices). 

b.    Assuming the standard bases for 𝑃2(ℝ) and ℝ find matrix 

representations of 𝑇, 𝑈,   and 𝑈 ∘ 𝑇. 

c.    Show through matrix multiplication that the matrix representation  

of 𝑈 ∘ 𝑇 equals the product of the matrix representations of 𝑈 and 𝑇. 

 

8.    Find two 2 × 2 matrices 𝐴 and 𝐵 such that (𝐴)(𝐵) = 0  (the zero 

matrix) but 𝐴 ≠ 0 and 𝐵 ≠ 0. 

 


