Problem 18 Section 6.1

Since A has 2 distinct eigenvalues it can be diagonalized :

Problem 30 Section 6.1

<i2> G):(Ziz) (+b)<1) if a+b=c+d=X\

trA=a+d=X+X = o=a+d—(a+b)=d—-b(=a—¢)

— 0
The eigenvector corresponding to A : (a c)\z d b)\ ) < ) = <0>
2

(£2)G)=6) =0)- ()

ab . 1 1
A= (C d> has eigenvectors v; = (1) and vy, = (1>

This means:
a— A\ 1 0 a— A b 1y /0
( ¢ d— )\1) 1> <0) and ( c d—A2> <—1 ~\o

(
ot (12 00) = ) e (2ai) = )

A+ A
Or /1 10 0\ /a A;\  The solution: a:d:%
0001 1|[bo]|_[n -
1-1 0 0 c Ao c:b:T

0 01-1/)\d A

Thus the general form of the matrix is (Cbl 2) with a, b any number.



Problem 11 Section 6.2
If Ais 3 x 3 then

(a) true: detA=2-2-5=20 # 0

21
(b) false: A= 2
5
2
(c) false: A= 2
5

Problem 7 Section 6.3

a = 1 P:LJTG,:} 11
1 aaT 2\11

One can directly compute the eigenvalues by solving det (1 ; Al ) =0

1—A

This gives A\; = 0 and A3 = 1, and the eigenvectors

o HN0-0) ()
et 100 w0

) ) i / here vectors stay the same,
On without computation: thus it is the eigenspace cor-

responding to Ay =1

here the projections are 0 thus
«7 it is the eigenspace corresponding
to /\1 =0

du(t) 3
= = —Pu(t) u(0)<1)2v1+1'02

We look for u(t) in the form u(t) = z(t)vy + y(t)v,y




—Pu(t) = —P(x(t)v; + y(t) vy) = —x(t)v; +0
dut) _dat) | dy(t)

dt a a2
dx(t
This means ZE ) = —x(t) z(0) =2
dy(t)
——2 =0 0)=1
7 y(0)
: : z(t) = 2t }
Solving the equations:
e e e y) = 1

2e "t 41
Thus u(t) = 2" v, +v, = < ¢t )

2e~t —1

Problem 3 Section 6.6

10
°A1:<10)

eigenvalues: 1 and 0

. 1 0
eigenvectors: v; = (1> and vy, = (1>

Uy =V — Vg (1 -1
Uy = Uy } Thus M1—<O 1)

11
¢ A2:<11)

eigenvalues: 2 and 0

. 1 1
eigenvectors: v; = 1 Vg = 1
[0 =2 0o -1
= (5 0) o)

12
© A3 = <3 4)

eigenvalues: 2 and 0

. 1 1

eigenvectors: v, = (1> Vy = (_1>
01

= (3o)

7N

1 -1
-1 1

)

0
-2



Problem 18 Section 6.6
B(AB)B~! = BA

Problem 4 Section 8.3

1 1
. . . |1 1
Since the sum in each column is 1 we have: A 1=
1 1
Problem 11 Section 8.3
The sum in each column is 1, thus
7.1.2
A=|.1.6.3
2.3.5
1
A is symmetric thus [ 1 | is an eigenvector of A corresponding to the eigenvalue
1

1. This means it is a steady state.



