1 1]
10. A1=Jng=l,.l3=ﬂ,E1=spanlU],Eu=span U‘
0 1

No eigenbasis

16. A; = 0 {no other real eigenvalues), with eigenvector | — 1‘|
L

Mo real eigenhasis

[0 a b 0 a 0
20 ForA\y=1,E;=ker [0 0 ¢|=ker |0 0 1| soifa=0then E; is 2-dimensional_
0 0 1 00 0
otherwise it is 1-dimensional.
[1 —a -b7
For \g =2, Es =ker |0 1 —¢| so E; is 1-dimensional.
0 0 0

Hence, there is an eigenbasis if a = 0.

28. Since Jy (k) is triangular, its eigenvalues are its diagonal entries, hence its only eigenvalue
is k. Moreover,

0 1 0 01
001 Z
Ep =ker(Jn(k) ~kl)=ker |- : * | =span (&1).
SRR 1
L0 0 0 0.
The geometric multiplicity of & is 1 while its algebraic multiplicity is n.
42. C(t41) = 0.8C(t)+10 50 if A Cf*}] - [C{T ”] A= % 101 4 hos eigenvectors
Eﬂ] corresponding to A = 0.8 and Az = 1. Since [CEO}] = [?], and ﬁ] =

0 1
—50 [é] + [E?JI we have C(t) = —50(0.9)* + 50, hence in the long run, there will be 50
spectators. The graph of C(t) looks similar to the graph in Figure 7.21.

Figure 7.21: for Problem 7.3.42.



38. Note that f4(0) = det(4 — 0I3) = det(4) = 1.

Since ;.“";‘n fa(A) = —oo, the polynomial f4()\) must have a positive root Ag, by the

Intermediate Value Theorem. In other words, the matrix 4 will have a positive eigenvalue
Ag. Since A is orthogonal, this eigenvalue Ag will be 1, by Fact 7.1.2. This ineans that
there is a nonzero vector ¥ in R? such that A7 = 17 = ¥, as claimed. See Figure 7.19.

FAES]

o !

Figure 7.19: for Problem 7.3.38.



46. a. Ti(t+ 1) = 06T(8) + 0.1T5(t) + 20
To(t+1) = 01T () + 0.6T3(t) + 0.175(8) + 20
Ts(t + 1) = 0.1T%(t) + 0.6T5(t) + 40

06 01 0] _ [2
soA=[01 06 01],5= |20

0 01 06 40
(A &
b. B = [n 1]
07 [ 70.86
_ 0 93.95
—_ 10 P
¢ §10)=B" | ol = | 19056
|1} L 1
07 [ 74.989
0 99,985
— g
930) =B 5| ~ | 194,989
SY
75
#(t) seems to approach igg as t — oo

1

d. The eigenvalues of A are A; == 0.45858, Az = 0.6, A\s =~ 0.74142 so the eigenvalues of B
are Ay == 0.45858, A2 = 0.6, Az = 0.74142, A4 = 1.

¥ 3, @, ¥ are eigenvectors of A (with A%, = A%, then [ﬁl],{ﬁ“] ,Fa] are

0 0 0
5
corresponding eigenvectors of B. Furthermore, Eg is an eigenvector if B with
1
75
eigenvalue 1. Since Ay, Az, Ag are all less than 1, J'“n Z(¢) = | 100 |, as in Exercise 45.
- 125

32. Recall that a matrix and its transpose have the same rank (Fact 5.3.9¢). The geometric
multiplicity of A as an eigenvalue of 4 is dim(ker(A — Al,)) = n — rank{A — Al,).

The geometric multiplicity of A as an eigenvalue of AT is dim(ker(AT — ALL))
= dim(ker(A — A2)T) = n — rank(4 — ALp)T = n — rank(A4 — M,).

We can see that the two multiplicities are the same.



