
Math 333 (2004) Homework 9

Practice Chapter 8 Problems for Final
NOT DUE

1. Decide which of the following transformations are linear:

a) T : IR2 → IR2

T (x) =‖ x ‖ , x = (x1, x2)

b) T : P2 → P4

T (u) = x2u(x) , u(x) ∈ P 2

c) T : M22 → P4

T (u) = u11x
4 + u12x

3 + u21x + u22 , u =

[

u11 u12

u21 u22

]

d) T : P2 → P2

T (u) = u(x − 1) + u(x + 1) , u(x) ∈ P 2

e) T : P2 → P4

T (u) = u(x)2 , u(x) ∈ P2

2. Find a basis for the kernel ker(T ) of the following linear transformations:

a)

T : IR2 → IR2 , T (x) = (x1 − x2, 5x2 − 5x1) , x = (x1, x2)

b)

T : P2 → IR , T (u) =

∫

1

−1

u(x)dx , u(x) = ax2 + bx + c ∈ P2

3. In each of the following a linear transformation T : X → Y , and bases for
X and Y are defined:

B = {u1, u2 . . . un} , X = span(B)

B′ = {v1, v2 . . . vm} , Y = span(B′)

Determine the matrix A for which

A(x)B = (T (x))B′ , ∀x ∈ X

i.e., the matrix which generates T in coordinate space.
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a) T : P2 → P2

T (u) = u(2x + 1) = a(2x + 1)2 + b(2x + 1) + c

u(x) = ax2 + bx + c

B = B′ = {u1, u2, u3} = {1, x, x2}

b) T : IR2 → IR2

T (x) = (x1 + x2, x1 − x2)

x = (x1, x2)

B = {u1, u2} = {(1, 0), (0, 1)}

B′ = {v1, v2} = {(1, 1), (1,−1)}
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