Department of Electrical and Computer Engineering

ECE 673 - Random Signal Analysis I

Reading

Shanmugan & Breipohl, Chapter 6.1, 6.2.

Homework 8

1. Problem 6.1
Given P(Hy) =1/2 (i.e. P(Hy) =1/2 also) and

fyig,(ylHo) = 1, 0<y<1
frim (ylH1) = 2y, 0<y<1
a. The MAP decision rule is
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b. The average probability of error is
1
PF(D1|HQ) = Pr ( |H0 / fy|H0 y|HQ :/ 1dy =
Pr(Do|Hy) = Pr(y <3 |H1 / Jym, (Y| Hy)d :/ 2ydy =
0

P = Pr(Ho>Pr<D1|Ho>+Pr<H1>Pr<Do|H1>=(% (3)+(



2. Problem 6.2
A coin is tossed 8 times to decide if the coin is fair or not. The two hypotheses are

Hy : Fair coin, Pr[head] = 0.5
H : Unfair coin, Pr[head] = 0.4

Therefore, the conditional pmfs are
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a. Assumeing Pr(Hy) = 0.5 (i.e. Pr(H;) = 0.5 also), the MAP decision rule is
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Pr[Hp|n] = Pr[Hi|n]
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Pr(Dy|Hy) = Pr(n<3|Hy) = Zp n|Hy) = Z m0.58 = 0.3633
n=0 :
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Pr(Do|Hy) = Pr(n>3|Hy) = Zp n|Hy) = Z WOA" 0.65" = 0.4079

Pe = PI’(H()) PF(D1|H0) + PI’(Hl) PF(D0|H1)
= (0.5)(0.3633) + (0.5)(0.4079) = 0.3846

3. Problem 6.3
Given Pr(Hy) = 0.999 (i.e. Pr(H;) = 0.001) and
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The MAP decision rule is
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4. Problem 6.5
The noise N is N'(0,1/9), which means

Given Pr(Hy) = Pr(H;) = 1/2 and

we have
3 9n2)
H = exp| —— |,
fY|H0 (y| 0) \/ﬁ p ( 2
3 9(n — 2)?
H = -
fym, (y[H) NGT: exp ( 5 >
a. The MAP decision rule is
Hyp

Pr{Holy] = Pr{H|y]

Py (| Ho) Pr{Ho] 2 fy i, (y[Hy) Pr[Hy]

fyiwo(ylHo)  Ho Pr(H,]
fy1m, (ylH) i Pr[Ho]

2
Ao (=)
z 1
iexp(_w) H

V2r
Hy
L 2y
H,



b. The average probability of error is

Pr(Di|Ho) = Pr(y>1|Ho) = /100 Ty m, (| Ho)dy = Q (%) =Q(3)
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Pe = PI’(H()) PF(D1|H0) + Pr(Hl)Pr(D0|H1) = (—) Q (3) + (—



