
Sample Questions 13

For the following problems, Pd is the
space of all polynomials with real co-
efficients and of degree at most d.

1. For each function f in Problem 4 of
SampleQuestion12, check if f is linear.
That is, check if f is a homomorphism
or not.

2. Suppose f : R2 → P2 is a homomor-

phism with f

([
1
2

])
= 1 + x + x2 and

f

([
3
1

])
= −2+3x+x2. Find f

([
9
8

])
.

3. Suppose B = {v1, . . . , vk} is a linearly
independent set in V and f : V → W
is a homomorphism that is one-to-one.
Show that f(B) is a linearly indepen-
dent set in W.

4. Suppose B = {v1, . . . , vk} is a spanning
set in V and f : V → W is a homo-

morphism that is onto. Show that f(B)
is a spanning set in W. That is, if
span(B) = V then span(f(B)) = W.

5. Let T : P3 → P3 be the derivative
operation with T(xk) = kxk−1. Find
the range space range(T) and the null
space nullspace(T). Compute the rank
and the nullity of T .

The following two problems are in the
lecture notes. You may write it again
in your own words and make sure you
understand the logic of every steps.

6. Let f : V → W be a homomorphism.
Show that f(X) is a subspace of W if X
is a subspace of V .

7. Let f : V → W be a homomorphism.
Show that f−1(Y) is a subspace of V if
Y is a subspace of V .
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