
Handin 6 From Linear Algebra, by Hefferon

When you are working on this material, you must work entirely on your own. You may use
the book or your notes. But you may not work with other people, either in the class our
outside of it, or use other books or the Internet. If you have any questions, email me.

1. Consider the h : M2×2 → P2 defined here.

h(

(
a b

c d

)
) = (a+ d)x2 + (b+ c)x+ (2a+ 2b)

Find the matrix H representing h with respect to these bases.

B = 〈

(
1 0

0 0

)
,

(
1 1

0 0

)
,

(
1 1

1 0

)
,

(
1 1

1 1

)
〉 D = 〈2, 2+ x, 2+ x− x2〉

You must show your work.

Solution: The action of h on elements of B is here.(
1 0

0 0

)
7→ 1 · x2 + 0 · x+ 2(

1 1

0 0

)
7→ 1 · x2 + 1 · x+ 4(

1 1

1 0

)
7→ 1 · x2 + 2 · x+ 4(

1 1

1 1

)
7→ 2 · x2 + 2 · x+ 4

The representation of those values is here.

RepD(x2 + 2) =

 1

1

−1

 RepD(x2 + x+ 4) =

 1

2

−1


RepD(x2 + 2x+ 4) =

 0

3

−1

 RepD(2x2 + 2x+ 4) =

 0

4

−2


So this is the matrix.

H = RepB,D(h) =

 1 1 0 0

1 2 3 4

−1 −1 −1 −2




