
Homework #7 Due: October 30

In all homework problems, it is not sufficient to show only the answers. You must show your
work. These exercises are based on Chapter Three.I and Three.II from the text.

1. Assume that each matrix represents a map h : Rn → Rm with respect to the standard
bases. In each case, (i) state m and n (ii) find R(h) (range space of h) and rank(h)
(iii) find N (h) (null space of h) and nullity(h), and (iv) state whether the map is onto
and whether it is one-to-one.

(a)

[
2 1
−1 3

]
(b)

 0 1 3
2 3 4
−2 −1 2

 (c)

1 1
2 1
3 1


2. Verify that the map h : Rn → Rm represented by this matrix with respect to the stan-

dard bases 2 1 0
3 1 1
7 2 1


is an isomorphism.

3. Let the homomorphism h : R3 → P2 be given byab
c

 7→ (a + b)x2 + (2a + 2b)x + c.

For the bases B = 〈

1
1
1

 ,

0
1
1

 ,

0
0
1

〉 of R3 and C = 〈1 + x, 1− x, x2〉 of P2, find the

matrix representation RepB, C(h) of h with respect to the bases B and C.

4. Let h : R3 → P2 be the homomorphism represented with respect to the bases E3 of R3

and C = 〈1, 1 + x2, x〉 by the matrix

H =

1 3 1
0 1 1
1 0 −2

 .

(a) Find h(~v) for ~v =

 2
−3

1

.

(b) Find h(~w) for the general vector ~w =

ab
c

.

(c) Determine if 1− 3x + x2 and 3− x + x2 are in the range of h.
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