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Assigned Problems (10)

Textbook Problems (1.1 - 1.8): 1.6, 1.9, 2.1, 2.8, 2.14, 2.30, 2.34, and 2.119
Application Problems (1.9 - 1.10): Circuit tolerance, Dice Distribution
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Textbook Problems 1 through 8

1.1)

(a) Sample space S = {black-black, black-white, white-black}

(b) Sreplace = {black-black, black-white, white-black, white-white}

(c) Relative frequency fww,(a) = 0 and fww,(b) = 1
9

(d) In (a) the second draw in dependent, but in (b) the second draw is independent due to replacement

1.2)

Prove:

begin → < X >n =
1

n

n∑
j=1

X(j) (1)

bounds → =
1

n

n−1∑
j=1

X(j) +X(n)

 (2)

distribute → =
1

n

n−1∑
j=1

X(j) +
X(n)

n
(3)

rewrite → =

 1

n− 1

n−1∑
j=1

X(j) ∗ n− 1

n

+
X(n)

n
(4)

definition → =

(
< X >n−1 ∗

n− 1

n

)
+
X(n)

n
(5)

rewrite → =

(
< X >n−1 ∗

(
1− 1

n

))
+
X(n)

n
(6)

distribute → = < X >n−1 −
< X >n−1

n
+
X(n)

n
(7)

simplify...QED → = < X >n−1 −
X(n)− < X >n−1

n
(8)

1.3)

(a) Sample space S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

(b) Events:

A = {1, 2, 3, 4}
B = {2, 3, 4, 5, 6, 7, 8}
D = {1, 3, 5, 7, 9, 11}

(c) Events:

A ∩B ∩D = {3}
Ac ∩B = {5, 6, 7, 8}

A ∪ (B ∩Dc) = {1, 2, 3, 4, 6, 8}
(A ∪B) ∩Dc = {2, 4, 6, 8}
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1.4)

Given information with bounds [0,1]:

A := |u− 1

2
| > 1

4
→ 3

4
< u <

1

4

B := 1− u > 1

2
→ u >

1

2

Events:

A ∩B = {u | u > 3

4
}

Ac ∩B = {u | 1

2
< u ≤ 3

4
}

A ∪B = {u | 1

4
> u >

1

2
}

1.5)

Expressions:

i) = 1events → (A ∩Bc ∩ Cc) ∪ (Ac ∩B ∩ Cc) ∪ (Ac ∩Bc ∩ C)

ii) = 2events → (A ∩B ∩ Cc) ∪ (A ∩Bc ∩ C) ∪ (Ac ∩B ∩ C)

iii) ≥ 1events → A ∪B ∪ C
iv) ≥ 2events → (A ∩B ∩ Cc) ∪ (A ∩Bc ∩ C) ∪ (Ac ∩B ∩ C) ∪ (A ∩B ∩ C)

v) = 0events → Ac ∩Bc ∩ Cc

1.6)

Corollary 7: if A ⊂ B, then P[A] ≤ P[B] also implying that P[A∪B] ≤ P[A] + P[B]

(a) Prove that: P [A ∪B ∪ C] ≤ P [A] + P [B] + P [C]

commutativity → P [A ∪B ∪ C] = P [(A ∪B) ∪ C] (1)

corollary → ≤ P [A ∪B] + P [C] (2)

corollary,QED → ≤ P [A] + P [B] + P [C] (3)

(b) Prove that: P [∪nk=1Ak] ≤
∑n

k=1 P [Ak]

bounds → P [∪nk=1Ak] = P [∪n−1
k=1Ak] ∪ P [An] (1)

corollary → ≤ P [∪n−1
k=1Ak] + P [An] (2)

bounds → =
(
P [∪n−2

k=1Ak] ∪ P [An−1]
)

+ P [An] (3)

corollary → ≤ P [∪n−2
k=1Ak] + P [An−1] + P [An] (4)

similarly...QED → ≤
n∑

k=1

P [Ak] (5)

(c) Prove that: P [∩nk=1Ak] ≥ 1−
∑n

k=1 P [Ac
k]

DeMorgans → P [∩nk=1Ak] = 1− P [∪nk=1A
c
k] (1)

result(b)...QED → ≥ 1−
n∑

k=1

P [Ac
k] (2)
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1.7)

Given information with bonuds [-1,2]:

A := {x < 0} → x < 0 → 1

3

B := {|x− 0.5| < 0.5} → 0 < x < 1 → 1

3

C := {x > 0.75} → x > 0.75 → 1.25

3
=

5

12

Events:

(a)

P [A] =
1

3
P [A ∩B] = φ

P [B] =
1

3
P [B ∩ C] =

1

12

P [C] =
5

12
P [A ∩ C] = φ

(b)

P [A ∪B] = {[−1, 1)} or P [A] + P [B]− P [A ∩B] =
2

3

P [A ∪ C] = {[−1, 0), (0.75, 2]} or P [A] + P [C]− P [A ∩ C] =
3

4

P [A ∪B ∪ C] = {[−1, 2]} or P [A] + P [B] + P [C]− P [A ∩B]− P [B ∩ C]− P [A ∩ C] = 1

1.8)

Using equation 2.49 (from page 74):

(i) (2.49a) → φ ∈ F

(ii) (2.49c) → if Ac ∈ F then A ∈ F

(iii) (2.49c) → if A ∈ F then Ac ∈ F

(iv) (2.49b) → if A,Ac ∈ F then A ∪Ac = S ∈ F
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Application Problems 9 through 10

1.9)

Resistor Capacitor Inductor total tol.
High Tol. 120 75 15 210
Low Tol. 80 25 10 115

total comp. 200 100 25 325

Events: A{resistor}, B{capacitor}, C{inductor}, D{high tol.}, E{low tol.}. {A, B, C} independent from
{D, E}. The chances of picking various components are:

i) P [A] =
200

325
=

8

13
chance of resistor

ii) P [B] =
100

325
=

4

13
chance of capacitor

iii) P [C] =
25

325
=

1

13
chance of inductor

iv) P [D] =
210

325
=

42

65
chance of high tol. component

v) P [E] =
115

325
=

23

65
chance of low tol. component

vi) P [A ∩D] =
8

13
∗ 120

200
=

120

325
chance of high tol. resistor

vii) P [C ∩ E] =
1

13
∗ 10

25
=

10

325
chance of low tol. inductor

viii) P [A ∪B] =
8

13
+

4

13
=

12

13
chance of resistor or capacitor

ix) P [A ∪B] ∩D =
12

13
∗ 195

300
=

195

325
chance of high tol. [resistor or capacitor]
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1.10)

Context: Roll 2 dice 105 and observe distribution of sums:

(a)

Samplespace = {2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

Probabilities = { 1

36
,

2

36
,

3

36
,

4

36
,

5

36
,

6

36
,

5

36
,

4

36
,

3

36
,

2

36
,

1

36
}

(b) Code, plot, and relative frequencies (outcome, count, relative frequency):

(c) A:={odd sum}, B:{multiple of 3 sum} find P[A ∪ B]:

A = {3, 5, 7, 9, 11} , B = {3, 6, 9, 12}
A ∩B = {3, 9} , A ∪B = {3, 5, 6, 7, 9, 11, 12}

P [A ∪B] = P [A] + P [B]− P [A ∩B] =
18

36
+

12

36
− 6

36
=

24

36
≈ 0.667

Using the relative frequencies calculated in (b), this is verified with the simulation:

P [A ∪B] = f3 + f5 + f6 + f7 + f9 + f11 + f12

= 0.05682 + 0.1127 + 0.1372 + 0.1683 + 0.1107 + 0.05644 + 0.02802

= 0.670
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