t=-2N ]n( A, )
HO
H,(0.05)=H,

Chapter 6: Solutions to Problems 1, 2, 4, 6-8

t=-2(10)In(0.05)=59.9 > 60 generations
t=-2(100)In(0.05) = 599.1 > 599 generations

N (,_
QN-ilill 2N
Prob (state 0 20) =1
Prob (state 0 >1,2,3,4)=0

41

i

Prob (state 1 2 0)=x,, = 201

!
Prob (state 1 > 1) =x,, = b
3N

41
Prob (state 1 2> 2)=x,, = o

!
Prob (state 1 = 3)=x,, = l"ll'

41
Prob (state 1 > 4)=x,, = o
41

Prob (state 2 2 0) =x,, = 201

Prob (state 2 21)=x,, = g
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Prob (state 2> 2) =x,, = (1 J (%) 0.375
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Prob (state 2> 3) =x,, = T
Prob (state 2> 4) =x i
0= M

4
Prob (state 32> 0) =x 1-
( ) =Xp; = 4101 4 )

Prob (state 3> 1) =x, = I
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Prob (state 3> 2) = x,, :%8‘1 3¢ 38_39 = 0.2109
121 &

4@e4z

Prob (state 3 3) = x,, = —&.- 36 8339 - 0.4219
138 4gédg

Prob (state 3 4) = x,, = 8- 3088 - 3164
04le 4ze4z

=0

Prob (state4-> 0, 1, 2, 3)
Prob (state4> 4) =1

Generation t

t+1 O 1 2 3 4
0 1 0.3164 0.0625 0.0039 0
1 0 0.4219 0.25 0.0469 0
2 0 0.2109 0.375 0.2109 0
3 0 0.0469 0.25 0.4219 0
4 0 0.0039 0.0625 0.3164 1
1 03164 0.0625 0.0039 0O 0.2
0 04219 025 0.0469 O 0.2

X=[0 02109 0375 02109 0 Y=[0.2
0 00469 025 04219 O 0.2
0 0.0039 0.0625 0.3164 1 0.2

1(0.2) + 0.3164(0.2) + 0.0625(0.2) + 0.0036(0.2) + 0(0.2)| |0.277
0(0.2) +0.4219(0.2) + 0.25(0.2) + 0.0469(0.2) +0(0.2) | [0.144
Y'=|0(0.2) +0.2109(0.2) + 0.375(0.2) + 0.2109(0.2) + 0(0.2) | = [0.159
0(0.2) +0.0469(0.2) + 0.25(0.2) +0.4219(0.2) +0(0.2) | [0.144
0(0.2) +0.0039(0.2) + 0.0625(0.2) +0.3164(0.2) +1(0.2)| [0.277
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1(0.277) +0.3164(0.144) + 0.0625(0.159) + 0.0036(0.144) + 0(0.277)| [0.333
0(0.277) + 0.4219(0.144) + 0.25(0.159) + 0.0469(0.144) + 0(0.277) | [0.107
Y'=10(0.277) +0.2109(0.144) + 0.375(0.159) + 0.2109(0.144) + 0(0.277) | = 0.120
0(0.277) + 0.0469(0.144) + 0.25(0.159) + 0.4219(0.144) + 0(0.277) | [0.107
0(0.277) + 0.0039(0.144) + 0.0625(0.159) + 0.3164(0.144) + 1(0.277)| [0.333

(1—919}.333{1—111}.107+(1—313}.120
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H, =2 v WY =0.140
+H1=-2[=p1o7+1-2 |2 p.333

R=1-3 p!"

if p=¢g=0.5

R=1-[(0.5% + (0.5 |=0.992
it A4..4,=0.1
R=1-[10)(0.)2*]=0.9999
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Equation 6.12b which is an approximation given that N.,is not too small is
dightly greater than that using 6.12a.

Ne, =100
Ne, =10

_ 4Ne(Ne,  4(100)(10) _
Ne, +Ne, 100+10

36.6





