MATH221
quiz #4, 12/2/14

Total 100
Solutions
Show all work legibly. Name:
2 0 -4
1. (200 Let A= | 0 1 3 |. Compute |A| determinant of A.
1 5 8
Solution.
2 0 -4 1 0 -2 10 -2 1 0 -2 1 0 -2
01 3|/=2{01 3|=2/01 3|=2/01 3|=2-5|01 3
1 5 8 1 5 8 0 5 10 0 0 =5 0 0 1

4] =



2. (80)LetA:l;l i]

(a) (20) Find the eigenvalues A\; and A2 of A.
Solution. 0 = det(A — AI) = A(A — 5), hence A\; =0, A2 = 5.
The eigenvalues of A are: A\ = Ay =

(b) (20) Find unit norm eigenvectors v; and vs of A.

. If eigenvector of magnitude one

Solution. For A = 0 and (A — AI)x = 0 one has x = [ _;

1
is needed, then v; = [ \ég ]

2
For A =5 and (A — AI)x = 0 one has x = l . If eigenvector of magnitude one is needed,

1

NG
The eigenvectors of A are: vi = vy =

2
then vy = l ‘{3 ]

(c) (20) Find a matrix V such that VT AV = A, where A is a diagonal matrix.

Solution. L
v-| ¥ ¥
V5 V5

V =

(d) (20) Compute AS.
Solution. Since A = VAV ™! one has

4.5° 2-55]

12500 6250
2-5° 55 )

6 _ 1/ ABT 1 _
AT=VAV _[ 6250 3125

Al =

3. (20) Let y = [ ? ] ,and u = [ I ] . Compute the distance d from u to the line through y and the

origin.
. o .. uly . o T
Solution. Projection of u onto the line is —=>y = 3y. The squared distance is d* = (u—3y)" (u—
y'y

3y) =5.
d = /5.



