
Matrix algebra – addition and multiplication
Exercise 2.12
Find all matrices 𝐵 that commute with:

𝐴 = (12
2
3)

in the sense that 𝐴𝐵 = 𝐵𝐴

Solution Exercise 2.12
The general system of equations has to hold for 𝐴 and 𝐵 to commute

{{
{{
{{
{𝑎11𝑏11 + 𝑎12𝑏21 = 𝑏11𝑎11 + 𝑏12𝑎21
𝑎11𝑏12 + 𝑎12𝑏22 = 𝑏11𝑎12 + 𝑏12𝑎22
𝑎21𝑏11 + 𝑎22𝑏21 = 𝑏21𝑎11 + 𝑏22𝑎21
𝑎21𝑏12 + 𝑎22𝑏22 = 𝑏21𝑎12 + 𝑏22𝑎22

{{
{{
{{
{𝑏11 + 2𝑏21 = 𝑏11 + 2𝑏12
𝑏12 + 2𝑏22 = 2𝑏11 + 3𝑏12
2𝑏11 + 3𝑏21 = 𝑏21 + 2𝑏22
2𝑏12 + 3𝑏22 = 2𝑏21 + 3𝑏22

=

{{
{{
{{
{𝑏21 = 𝑏12
𝑏22 = 𝑏11 + 𝑏12
𝑏11 = −𝑏21 + 𝑏22
𝑏12 = 𝑏21

𝑣 = 𝑏11, 𝑢 = 𝑏12

⇒ 𝐵 = (𝑣
𝑢

𝑢
𝑣 + 𝑢)
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