
EECS 501 SOLUTIONS TO PROBLEM SET #2 Fall 2001

NOTE: Major point of Problems #1-3 is learning to read the problem.

1a. Pr[one BM destroyed]=1-Pr[both AMM miss]=1− (0.2)2 = 0.96.
Pr[all 6 BM destroyed]=(Pr[BM destroyed])6 = (0.96)6 = 0.783.

1b. Pr[at least one BM gets through]=1-(the answer to #1a)=0.217.
1c. Pr[exactly one BM gets through]=

(
6
5

)
(0.96)5(1− 0.96)1 = 0.195.

2. Pr[exactly one gets through|target destroyed]=Pr[exactly one]
Pr[at least one] = 0.195(from #1c)

0.217(from #1b) = 0.90

3a. Pr[at least one success in m attempts]=1− (Pr[no success])m = 1− (1− pN )m.
3b. For each receiver, Pr[at least one success in m attempts]=1− (1− p)m.

For all receivers, Pr[at least one success in m attempts]=(1− (1− p)m)N .
NOTE: For p=0.9,N=5,m=2, we get P (2) = 0.832(from (a)) < PD(2) = 0.951(from (b)).

3c. For N=1 and p << 1, using the binomial expansion gives
1− (1−p)m = 1− (1−mp+ m(m−1)

2 p2 + . . .) ≈ mp (neglects Pr[2 or more successes]).

NOTE: Major point of Problems #4-#6 is conditional probability.
For Problem #4 count in Ω; for #5-6 use formula and Bayes’s rule.

4. Sample space: Ω = {(i, j) : 1 ≤ i, j ≤ 9}. Random variable: Σ = i + j.
Each point in sample space is equally likely, with Pr[(i, j)] = 1

81 . Events=sets:

{Σ = 7} ⇔ (i, j) ∈ {(6, 1), (5, 2), (4, 3), (3, 4), (2, 5), (1, 6)}. {Σ > 10} : 36 ways.
{Σ > 10} ∩ {i, j ≤ 7} ⇔ (i, j) ∈ {(4, 7), (5, 6), (6, 5), (7, 4), (5, 7), (6, 6), (7, 5), (6, 7), (7, 6), (7, 7)}.

{Σ odd} ∩ {i = 9} ⇔ (i, j) ∈ {(9, 2), (9, 4), (9, 6), (9, 8)}. {Σ odd} : 40 ways.

Pr[Σ = 7|Σ odd] = Pr[{Σ=7}∩{Σ odd}
Pr[Σ odd] = Pr[Σ=7]

Pr[Σ odd] = 6/81
40/81 = 0.150. (Pr[Σ odd] 6= 1

2 .)

Pr[i or j>7 | Σ > 10] = 1− Pr[i, j ≤ 7|Σ > 10] = 1− Pr[{i,j≤7}∩{Σ>10}
Pr[Σ>10] = 1− 10/81

36/81 = 0.722.

Pr[Σ odd|i = 9] = Pr[{Σ odd}∩{i=9}]
Pr[i=9] = 4/81

9/81 = 0.444.

5. We are given the ratios Pr[x = 3] = 3Pr[x = 1]; Pr[x = 2] = 2Pr[x = 1].
Then Pr[x = 1] + Pr[x = 2] + Pr[x = 3] = 1 → Pr[x = X] = X/6, X = 1, 2, 3.

Pr[x = 1|y = 1] = Pr[y=1|x=1]Pr[x=1]∑n=3

n=1
Pr[y=1|x=n]Pr[x=n]

= (1−α) 1
6

(1−α) 1
6+ β

2
2
6+ γ

2
3
6

= 1−α
1−α+β+3γ/2 .

This is an application of Bayes’s rule; note the (very common) form A
A+B+C .




