MATH 349-011 Elementary Linear Algebra
Prof. D. A. Edwards Due: Nov. 19, 2009

Homework Set 9 (Revised)

Read sections 4.2 and 6.6.

Section 6.6
1. (BH) Let £: R? — R? be defined by

2 3 0
Le)=| 0], Lle)=1 1], Leg)=| -1
—1 —2 2

Let T = {L(e1), L(ez), L(e3)} be an ordered basis for R? and S be the standard
basis for R3.

(a) Find the matrix representation of £ with respect to S and T'. Call it M.
(b) Find £((2,1,—1)T) using the matrix obtained in part (a). Express your
answer in both S- and T-coordinates.
2. (BH) Let £ : P2 — Py be defined by L(p(t)) = p’(t) +p(0). Consider the ordered
bases S = {t?,t,1} and S’ = {t? — 1,t + 1,t} for Py and the ordered bases
T ={t,1} and 7" = {2,1 — ¢} for P;. Find the matrix representation of £ with
respect to
(a) S and T.
(b) S” and T".
(c) Find L(t?> + 3t + 1) using the definition of £ and the matrices obtained in
parts (a) and (b).
3. (BH) Write the standard matrix for each of the following transformations (HW
8, #9):
(a) L : R® — R3 projects every point x to the plane ¥ = xo. (This is an
orthogonal projection.)
(b) L : R? — R? reflects a vector about the xo-axis and then rotates it by /4.

Section 4.2
4. (BH)
(a) Evaluate
t+2 2
2 t—11"
(b) Find values of ¢ such that
t+2 2 |
520
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5. (MP)
(a) Evaluate
—(t+5) 6 1
—1 2—t 1 1.
-8 6 4—1

(b) Find values of ¢ such that
—(t+5) 6 1

—1 2—-1 1 |=0.
-8 6 4—1

6. (BH) Consider the following matrix in R5*5:

s

I
* Kk X X X
* K X X X
oo o % %
oo o x %
c oo % %

where the *s are arbitrary entries. Show that det A = 0.

7. (BH) Calculate det B, where

0 O 2 4
2 3 5 —1
B= 0 0 -1 2
2 0 1 1

(Hint: At each stage, pick the row or column that produces the easiest expres-
sions.)

8.
(a) (MP) Verify that det(AB) = (det A)(det B) for the following matrices:
1 2 1 3 4 2
A=[11 2|, B=| 2 -1 3
3 4 8 -1 3 1

(b) (BH) Verify that det(AB) = (det A)(det B) for the following matrices:

1
0

Lo
O = O
N OO



9.

10.
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(BH) Suppose that A, B, and C' are nxn matrices such that det A = 2, det B = 0,
and det C' = —5. Calculate the following determinants:

(a) det C~1

(b) det(4A)

(c) det(ABC)

(d) det(CTA™Y)

(BH) Consider the following Vandermonde matrix:
1 a af ... a}!

A 1 a.2 a% cooay?

1 a, a2 an—t

(a) Explain why det A = 0 if a; = a; for any i # j.
(b) What is the highest power of a; found in any term of det A?
(c) Show that

detA=C [[ (a;—a) (9.1)

1<i<j<n

for some constant C'. (Actually, the constant is 1.)



