Math 1553 Supplement §1.7, 1.8, 1.9

1. Justify why each of the following true statements can be checked without row re-

duction.
3 0 0
a) 31,10, +2 is linearly independent.
4 T 0

3 0 0
b) {(3) , (10) , (5 } is linearly independent.
4 20 7
3 0 0 0
c) {(3) , (10) , (5), (0)} is linearly dependent.
4 20 7 1

2. LetAbe a3x4 matrix with column vectors vy, v,, V5, V4. Suppose that v, = 2v; —3v,.
Find one non-trivial solution to the equation Ax = 0.

3. Which of the following transformations T are onto? Which are one-to-one? If
the transformation is not onto, find a vector not in the range. If the matrix is not
one-to-one, find two vectors with the same image.

a) The transformation T : R®> — R? defined by T(x, y,z) = (0, x).

b) JUST FOR FUN: Consider T : (Smooth functions) — (Smooth functions)
given by T(f) = f’ (the derivative of f). Then T is not a transformation from
any R" to R™, but it is still linear in the sense that for all smooth f and g and
all scalars ¢ (by properties of differentiation we learned in Calculus 1):

T(f+8)=T(f)+T() ((f+8)=f"+g)
T(cf)=cT(f) (cf) =cf"

Is T one-to-one?

4. For each matrix A, describe what the associated matrix transformation T does to

R® geometrically.
-1 0 0 0 0O
a) ( 0 1 0) b) (0 0 0) .
0 01 0 01



