1. a. Let N stand for “News” and M stand for “Music.” Then the listeners’ behavior is given by the table

From:

N M| To:
. 6| N
3 4 M

oy
so the stochastic matrix i1s P= { 3 4].

1
b. Since 100% of the listeners are listening to news at 8: 15, the initial state vector is x, =I:O] :
¢. There are two breaks between 8: 15 and 9: 25, so we calculate x,:
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Thus 33% of the listeners are listening to news at 9: 25.



4. a. Let G stand for good weather, / for indifferent weather, and B for bad weather. Then the change in the
weather is given by the table

From:
G I B | To:
6 4 4 | G
3 3 o T |
N 3 q| B
s A
so the stochastic matrixi1s P=(.3 3 .5
= '3 1_
o
b. The initial state vector is |.5 |. We calculate x;:
_0._
A AL
Y, =Px, =3 3 S|D[=}3
. 5wl o

Thus the chance of bad weather tomorrow 18 20%.



0]
¢. The initial state vector is x, =| .4 |. We calculate x,:
[0
[ Eadecalnl [ 9
x,=Px;,=|.3 .3 4|=].42
(Ll gliflee ] 38
.6 V34 a4 | 48
x,=Px,=|.3 3 .5}.42|=|.336
a3 e- LGB, | 154 |

Thus the chance of good weather on Wednesday is 48%.
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14. From Exercise 4, P=|.3 3 .5(,so P-I=| 3 -7 .5|. Solving (P-/)x =0 by row reducing
5 1 5 -9

the augmented matrix gives
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b2 3 3 3
~ Thus x=| x, |=x;| 2 |, and one solution is | 2 |. Since the entries in | 2 | sum to 6, multiply by 1/6 to
%3 | L4 | 1] il
[ 5224 (S8 R4
~ obtain the steady-state vector q =| 1/3 |=| .333 |. Thus in the long run the chance that a day has good
1/6 | |.167

weather 1s 50%.
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16. [M] Let P=|.01 90 .01|, so P-I=| .01 =10 .01]|. Solving (P—I)x =0 by row reducing the
09 .09 .9 09 09 -1

L — —

augmented matrix gives

-10 .01 .09 O] [1 0 -919192 0]
O = ol e rl 1., —=191919 0
A9 09 st B 0 g O
o .919192 919192 | 919192
Thus x=| x, [=x;|.191919 |, and one solution is |.191919 |. Since the entries in [.191919 | sum to
| X; i drads “a 308 g i | e
435407 |
2.111111, multiply by 1/2.111111 to obtain the steady-state vector q =|.090909 |. Thus on a typical day,
473684

about (.090909)(2000) = 182 cars will be rented or available from the downtown location.
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18. If = f=0then P= L] l]' Notice that Px = x for any vector x in  ~, and that L}] and L] are two

linearly independent steady-state vectors in this case.

2
If a# 0 or g0, we solve (P —1)x =0 where P—/ =[ i} Row reducing the augmented
a —_—

matrix gives
-aa f 0 a - 0
o -B 0 i e | LI ¢

. SariT A : :
So ax, = fBx,, and one possible solution is to let x, = #, x, = . Thus x ={ : } =[ﬁ] Since the entries
X o

in {ﬂ] sum to &+ £, multiply by 1/(ex+ ) to obtain the steady-state vector q = : {’H]
o a+f|la



