Solution # 1
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P(X<-6)= & (a_:r@ = QR) = 0.02275

P-4<Ag-1]=0 48D - Q2123
= 1=R0.5) ~(1-0(0.75))=0. 15820
P Q(i%:_cg_>: Qvs)= 0.30854

= P(AU((BaP)NT)VE) = 0.02275+ 0.15982 + 0, 3085
= Q.491108
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Solution # 2

P(ro|mo)P(mg) = 0.4x04=0.16
P(ro|mi)P(m;) = 0.6x0.3=0.18 « largest
P(ro|ma)P(mz) = 05x0.3=0.15
P(r1|mo)P(mp) = 0.6x04=0.24 «— largest
P(ry|m1)P(my) = 04x03=0.12
P(ri|m2)P(m2) = 0.5x0.3=0.15

The optimal decision rule is then:

Mopt - {7“07 7“1} - {m07 mi, m2}
Mopt 70 — mi
mopt 5 T = mo

. Inlight of the previous question, mg( ) is not optimal. Clearly the decision

is mao iff rq is received. We then have:

P(mg(r;) =ms) = P(rg), i.e. probability that ry is received
P(mo, 7’0) +P(m1, TO) +P(m2, 7"0)

0.4x04+0.3x0.6+0.3x0.5
= 0.49

. P(error) = 1 — P(correct) where P(correct) is given by:

P(correct) P(ma(ro), mo) + P(Mma(r1), m1)

= P(ma, 1) + P(mg, 1)

= P(ro|mz)P(mz) + P(ry|mo)P(myp)
= 05x03+0.6x04

0.39
It then follows that P(error) = 0.61.

P(’r‘o ‘ mo)P(T)’LQ) + P(To |m1)P(m1) + P(TO | mz)P(mz)

Remark. P(error) with the optimal decision rule mpt( ) found in question

1 would be:

P(correct) P(ma, ro) + P(mo, r1)
0.6 x0.34+0.6 x0.4

= 042

and we obtain P(error) = 0.58, i.e. slightly smaller than that of the

receiver using decision rule mg( ).



Solution # 3
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