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Exercise Set 2.8
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} (b) The elements in column 2 are not numbers between zero and 1, s0 the matrix is not

[ stochastic. S

(f) There is a negative number in column 3, so the matrix is not stochastic.

[ X y ” u w ] [ xu+y(1-u) xw+y(1-w) ]
2 1-x 1y JLtu 1w 1 = L (qua(t-y)(1-u) (1-xw+(1-y)(1-w) | -
The elements of the product are all greater than or equal to zero and the sum of the
terms in each columni is 1, so the matrix is stochastic. A%z, 455 ueing Yix, & ol
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- 99 .02]245] [243.59 Metro: 243.59million
2008: 01 98| 52) | 5341 Nonmetro: 53.41million
243,

9
- [99 m][m _ [242.2223] Metro:242.2223million
2009 o .u} B

98 S 547777 Nonmetro:54. 7T million
b

S | 02]242.2223]  [240.8956] Metro:240.8956million
" |01 98] 54.7777) | 56.1044| Nonmetro:56.1044million

- the probability that a person living in a

99 02 ’_ 9709 .0582]
01 98] |.0291 .9418]

metropolitan area in 2007 wilt still be living in a metropolitan area in 2010 is .9709.

96 .01 .015) 82 81.13
2008; |03 .98 .005{163|= |162.46}.
01 01 98} 32 53.41

City: 81.13 miltion, Suburb: 162.46 million, Nonmetro: 53.41 million

96 .01 .015) 81.i3 80.3106
2009: .03 .98 .005[162.46] = {161.9118}.
01 .01 98} 5341 541177

City: 80.3106 million, Suburb: 161.9118 million, Nonmetro: 54.7777 million

96 .01 .015} 803106 79.5389
2010; (.03 .98 .005(161.9118}= [161.3567}.
01 01 98} 547777 56.1044

City: 79.5389 million, Suburb: 161.3567 million, Nonmetro: 56.1044 million

96 01 0157 [9221 0196 .0292
B 98 00sl=[0583 9608 .0103], sothe probability that a person
o1 01 98] [0197 0197 .9606

living in the city in 2007 will be living in a nonmetropolitan area in 2009 is .0197.

12. (@) 6 (b) next generation: [ (1) 2][ 10000] = 10400]@"““9 "9

1000 600

[ 1 .4]4[100001 [10870.4
0 6 1000 ] =

be 10870 nonfarming and 130 farming.

1 4

129.6 ] , S0 the distribution after four generations wil

2 1 .64
© { 0 .6] =[ 0 .36],someprobabilitymegrandsonwillbeafan'neris.36.
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Section 2.9

6. |
4—T—2
1 2 3 4 5
R 8 '\ 6
10—9—8—7—6—5 \ 7 /
L s | /N AN
111213 14 14 13 127 14
Butane Isocbutane
000000001000007 00100000000000"
00000001000000 00100000000000
00000010000000 11011000000000
00000100000000 00100000000000
00000100000000 00100010110000
0001101000000 1 00000000010000
00100101000010 00001000000000
01000010100100 00000000100000
10000001011000 6000100100001 1
00000000100000 00001100001100
00000000100000 00000000010000
00000001000000 00000000010000
00000010000000 00000000100000
00000100000000 | 00000000100000 |
Y"% e adincer ey mariy 4 ary Srapl s symmerrie
7 P, !33 @ P,—=P,-oP -k
length =3
p} 4
() PP, 5P P P,
P Py length = 4

%
&
8

NWO = =
mo—smmg
o-—*mmmg.

= NW-=0
NWhO-—=




7)

(b) (apq)2 =0. Thereis no 2-path from Py 10 Py .
(333)° = 1. There is one 2-path from P3 to P3.
@42 )2 = 1. There is one 2-path from P4 to P5.
(ay3)% =1. There is one 3-path from Py to Pg.
(g0 )3 = 1. There is one 3-path from Pg to Py
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(@a4 )3 =0. Thereis no 3-pathfrom P4 to Py

12. Thereis a 2-pathfrom P, to P5 and a 2-path from P4 toP4. The possible 2-paths are

The only combination of these that does not produce additional 2-paths is
Py =Py, —P3 and Py =Py — P4 . The dashed lines in the digraph indicate arcs that
do not cause additional 2-paths and therefore may be in the digraph.
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