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and AF(D) = 7 _ |4 -2
J U(t) = #(t + 1), where 4 = [1 J.Nuw we will proceed as

in the example worked on Pages 292 through 295.
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a. #(0) = [133
#(t) = At3(0) = At [mn] g [m{;].

],amd we see that Af(0) = [: “12} [Ilgﬂ = [2“”} = 2[“} So,
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So e(t) = r(t) = 100(2)".
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b. #(0) = [133J1a11d we see that AF(0) = [‘l* "12J [fému} - [EUU} _ [mﬂ] S
30| — 100 |- '

B(E) = A'9(0) = At [ Em} = 3t [ 2”‘:'}
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So e(t) = 200(3)* and r(t) = 100(3)¢,

—oen [ GO0 .
¢ ¥0) = E{ID]' We can write this in terms of the previous eigenvectors as #(0) =
a[100] , r200) o i) = At e, [100 200
100 100 ) v(0) = AY4 + At = 4(2)¢ {190
100 100 @ 100{ +
(3)¢ 200
o0 |-

8o eft) = 400(2)* + 200(3)" and r(t) = 400(2)* + 100(3)*.

1I0. fa(A)=(1+ AP(1=XNso ) = -1 (Algebraic multiplicity 2), Ay = 1,

28. a. w(t + 1) = 0.8w(t) + 0.1m(t)
m(t + 1} = 0.2w(t) + 0.9m(t)

sod=

0.8
0.2

gé] which is a regular transition matrix since its columns sum to 1 and

its entries are positive.

b. The eigenvectors of A are [gé] or [é] with A; = 1, and [_:] with Ay = 0.7,

|

1200
0

[ =a00[3] +500 [ }] so )= 00 [} +-s000¢[ }] ox

w(t) = 400 + B00(0.7)*
m(t) = 800 — 800(0.7)%.
c. Ast — co, w(t) — 400 so Wipfs won’t have to close the store.



38. By Fact 7.2.4, the characteristic polynomial of A is fa(\) = A2—5A-14 = (A-T)(A +2).
s0 that the eigenvalues are 7 and -2.

bl _ |ab+ch] _ |lat+e)b| _ |b] .. o L bl ..
25. A[c] = [cb+cd = [{b—kd}c} = [c] since a + ¢ = b+ d = 1; therefore, [E] is az
eigenvector with eigenvalue Ay = 1.

1
eigenvector with eigenvalue A; = a — b. Note that |a — b| < 1; a possible phase portrak
is shown in Figure 7.11.

N

Also, A [_i] - [g__j] = (a—b) [_:] since @ — b = —(c — d); therefore, [_1] is a=

Figure 7.11: for Problem 7.2.25.

2 . .
26. Here [i] = [355] with )y = 1 and [_i] with Az = a — b = 0.25. See Figure 7.12.



