5. Assume AT = A and BU = 37 for some eigenvalues A, 3. Then (A + B)f = AT+ Bi= X+ 3¢ =
(A + 57 s0 ¥ is an eigenvector of 4 + B with eigenvalue A 4+ 3.

6. Yes. If A0 = A7 and B¥ = pf, then ABY = A{pil) = p(AT) = pAv



18.

19.

20.

21

Any vector on L is unaffected by the reflection. so that a nonzero vector on L is an eigenvector with
eigenvalue 1. Any vector on L* is flipped about L, so that a nonzero vector on Lt is an eigenvector
with eigenvalue —1. Picking a nonzero vector from L and one from L~ we obtain a basis consisting of
eigenvectors.

Rotation by 180° is a flip about the origin so every nonzero vector is an eigenvector with the eigenvalue
—~1. Any basis for RB¥ consists of eigenvectors.

. No (real} eigenvalues

Any nonzero vector in the plane is unchanged, hence is an eigenvector with the eigenvalue 1. Since any
nonzero vector in £+ is Aipped about the origin, it is an eigenvector with eigenvalue —1. Pick any two
non-collinear vectors from E and one from E' to form a basis consisting of eigenvectors.

Any nonzero vector in L is an eigenvector with eigenvalue 1. and any nonzero vector in the plane L°
is an eigenvector with eigenvalue 0. Form an eigenbasis by picking any nonzero vector in L and any

two noncollinear vectors in L.

Any nonzero vector along the &y-axis is unchanged, hence is an eigenvector with eigeuvalue 1. No other
(real) eigenvalues can he found.

. Any nonzero vector in R* is an eigenvector with eigenvalue 5. Any basis for RY consists of eigenvectors.



-

15

5

10
20

I

3
1

1
2



2. o | 0078 —0006][-1] _ [-099] _ o0 M~1 4 [oors -0.006) [ 3] _[ 204] _
& oous 09921 20 7| Les| T o 0 0004 0992 |17 |~098| "

0.98 [—1

}. The eigenvalues are A; = 0.99 and Ay = (.98,



0 2
g{t) = —20(0.99)t + 120(0.98)" and h(t} = 40(0.99)' — 10(0.98)".

b, fgz[f’“]:{m} o[ 1]+40[ ?] sox()-?O(OQQ)[ ]+40{o.98)f[j],hence

h

\

h(t) first rises, then falls back to zero. g(t) falls a little below zero, then goes back up to zero.

c. We set g{t} = —20(0.99)" + 120(0.98) = 0.
Solving for t we get that g(#) = 0 for ¢ = 176 minutes. (After ¢ = 176, g(t) < 0).



39. Let A be an eigenvalue of §°'AS. Then for some nonzero vector 7, § 'ASv = A¥, i.e, AST = SA7 =
AST so A is an eigenvalue of A with eigenvector 57
Conversely, if « is an eigenvalue of A with eigenvector 0. then AW = waf.
Therefore, S1AS(S i) = 871 44 = § o = a§71F, so S7% is an eigenvector of S71AS with
eigenvalue o.





