MATH 107.01
HOMEWORK #4 SOLUTIONS

Problem 1.4.4. Let

-1 0 O
A=|10 -2 0
0 0 1

Find (A=1)"

Solution. Use Theorem 1.11 to compute
i 1\ 1
(A—1)4 — (diag(—l,—Z, 1) 1) = diag (—1,—2,1> = diag (1’165’1) 0

Problem 1.4.12. Let

-2 1
A:E _22 _13] B=1|3 5
-4 1
Find BTAT, if possible.
Solution. Use Theorem 1.13 to compute
T
-2 1 T
T r ([t 2 -3 16 8] _[16 —12
par-anT= ([ 5 s sl) =0 &) =18 )
-4 1
O
Problem 1.4.17. Let
1 -2 3 3 0 -1
A=1|-2 0 4|, B=|1 4 2
3 4 5 -1 2 1
Determine if A+ B is symmetric.
Solution. Note that
[4 -2 2]
A+B=|-1 4 6
|2 6 6]
so that
(4 -1 2]
(A+B)" |—2 4 6
|2 6 6]

It follows that (A + B) # (A + B)T. Hence A + B is not symmetric. O
1
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Problem 1.4.20. Let

3 0 -1
B=]1 4 2
-1 2 1

Determine if BT B is symmetric.
Solution. Theorem 1.13 implies
(B"B) =BT (B")' =B"B.

Hence B' B is symmetric. (Note that this works for all n x n matrices). ]
Problem 1.4.21. (b) Let

A = diag (a1, aq,...,a,)

B = diag (b1, ba,...,by).
Show that AB = diag (a1b1, agbs, . .., anby).

Solution. Since a;; = b;; = 0 for i # j, we have
n

[AB],; = > aibr = aybii = [diag (a1b1, azba, ..., anby)];;

k=1
and
[AB]ij = Zaikbkj
k=1

= aiibij + aijbjj

=a;-04+0- bj

=0

= [diag (a1b1, azb, . .., anbn)];;
when i # j. Hence AB = diag (a1b1, asba, . .., anby,). ]

Problem 1.4.24. (d) Let A € My« (R) be invertible and symmetric. Prove that
A~Y is symmetric.

Solution. Use Theorem 1.13 to compute (A_l)—r = (AT)_1 =A"1 O

Problem 1.4.32. Let

b

I
o O O
O O =
O W N

Find A3.
Solution. Compute
0 1 210 1 2 0 1 2 0 0 3]0 1 2
A=1[1o 0 3/|0o 0 3 0 0 3]=1]0 0 0|0 O 3
0 0 0|0 O O 0 0 0 0 0 0] |0 O O
0 0 0
=1(0 0 0]. O
0 0 0



