Determine which of the matrices in Exercises 1-6 are symmetric.

1.

3 5
5 -7
2 27
4 4

2.

35
5 3

0 8 3
8§ 0 =2

3 =2 0

Determine which of the matrices in Exercises 7-12 are orthogo-
nal. If orthogonal, find the inverse.

7.

6 .8
|8 —.6

|

10.

[ 1/4/2 —1/~/§]

1/v/2 1742

1 2 2
2 -1 2
2 2 -1

Orthogonally diagonalize the matrices in Exercises 13-22, giving
an orthogonal matrix P and a diagonal matrix D. To save vou
time, the eigenvalues in Exercises 17-22 are: (17) 5, 2, —2; (18)
25,3, -50;(19)7, —2;(20) 13,7, 1; (21) 9, 5, 1; (22) 2, 0.
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5 -4 -2 -2 1

24, letA=| -4 S5 2|,vy= 2 [,and v, = | 1
-2 2 2 1 0
Verify that v, and v, are eigenvectors of A. Then orthogo-
nally diagonalize A.

In Exercises 25 and 26, mark each statement True or False. Justify
each answer.

25. a. Ann x n matrix that is orthogonally diagonalizable must
be symmetric.

b. If AT = A and if vectors u and v satisfy Au = 3u and
Av = 4v, thenu-v = 0.

¢. An n x n symmetric matrix has n distinct real eigenval-
ues.

27. Suppose A is a symmetric n X n matrix and B is any n x m
matrix. Show that B’AB, B'B, and BB" are symmetric
matrices.

28. Show thatif A is an n X n symmetric matrix, then (Ax)-y =
x+(Ay) for all x,y in R".



