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Homework Solutions

EE 640
Stochastic Systems

HW1A
2.1 (a) P(A1 ∩ A2 ∩ A3 ∩ A4) = 4/52X4/52X4/52X4/52

(b) P(A1 ∩ A2 ∩ A3 ∩ A4) = 4/52X3/51X2/50X1/49

2.3 (a) 20 outcomes
(R1, R2) (R1, R3) (R1, R4) (R1, R5)
(R2, R1) (R2, R3) (R2, R4) (R2, R5)
(R3, R1) (R3, R2) (R3, R4) (R3, R5)
(R4, R1) (R4, R2) (R4, R3) (R4, R5)
(R5, R1) (R5, R2) (R5, R3) (R5, R4) 
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HW1A
(b) P(AB) = P(A|B)P(B) = 2/4x3/5

A∈{R1, R2, R3}, B∈{R1, R2, R3}

(c ) P(AB∪BA) = P(A|B)P(B) + P(B|A)P(A)
= 3/4x2/5+2/9X3/5 

A∈{R1, R2, R3}, B∈{R4, R5}

(d) P(AB) = P(A|B)P(B) = 3/4x2/5 = 6/20
A∈{R1, R2, R3}, B∈{R4, R5} 

HW1B
2.7     [7R | 3B]          [4R | 5B]
A1: Transferred marble is red, P(A1) = 7/10
A2: Transferred marble is blue, P(A2) = 3/10
P(red|A1) = 5/10, P(red|A2) = 4/10
P(A2|red) = P(red|A2)P(A2)/P(red) 

= (4/10x3/10)/(4/10x3/10+5/10x7/10)

2.9 Using Bayes rule
P(p) = P(p|s)P(s) + P(p|so)P(so)
P(s|p) = P(p|s)P(s)/P(p) = (0.9x0.75)/(0.9x0.75+0.2x0.25)
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HW1B
2.12
P(x1=1, x2=1, x3=1) = 3!/(1!1!1!)(1/2)1(1/4)1(1/4)1

HW2A
2.14
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HW2A
2.16
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P(buy) = P[X(no. of errors) ≤ 2]=P(X=0)+P(X=1)+P(X=2)

P(X=0)=0.368; P(X=1)=0.368; P(X=2)=0.184; P(X≤ 2) = 0.92

HW2A
2.23
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HW2B
2.20
Let: X = no. of days of freedom

D1 = door #1 selected
D2 = door #2 selected
D3 = door #3 selected

E{X} = ED{EX|D[X|D]}=PD1E{X|D1}+PD2E{X|D2} +PD3E{X|D3}

PD1E{X|D1}=0 PD2E{X|D2}=3+E{X} PD3E{X|D3}=1+E{X}

E{X} = 1/3x0 + 1/3x[3+E{X}] + 1/3x [1+E{X}]

E{X} = 4 days 

HW2B
2.22
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HW2B
2.29
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HW3A
2.26
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HW3A
2.28
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The characteristic function of the cauchy random variable, as above,
has a discontinuous first derivative at ω = 0 to give the power
series of the form:   

i.e. the moments of even orders are infinite   
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HW3B
2.31
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HW3B
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HW3B
2.46
Given that Vi is a normalized eigenvector
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HW4A
2.38 (a)
Y1=X1 + X2, Y2 = X1 – X2; X1 = (Y1+Y2)/2, X2 = (Y1-Y2)/2
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2.38 (b)

0}]{}{[}{

}{}{}{}{

2

2
2

1
22

2
2
1

2

2121
2
2

2
1

2

221

1

11

1

21

=
−−−

=

−+−−
=

−
=

yy

yyyy

yy
yy

XEXEXXE

XXEXXEXXEYYE

σσ

σσσσ
μμ

ρ

Doesn’t imply independence

5.0| 21 =YYf
1

0.5 1.5

1}5.0|{ 21 ==YYE



11

HW4A
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HW4B
2.35 (a)
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HW4B
2.35 (c)
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