
1.

Pr[(A ∪ C̄) ∩ (B̄ ∪D) ∩ D̄] = Pr(A ∪ C̄) · Pr[(B̄ ∪D) ∩ D̄] =
(0.47 + 0.17− 0.47× 0.17)× Pr(B̄ ∩D) =
0.5601× 0.79× 0.55 = 24.34%

2.
1,1 1,2 1,3 1,4
1,2 2,2 2,3 2,4
1,3 2,3 3,3 3,4
1,4 2,4 3,4 4,4

(all equally likely) converts to the following joint distribution
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= 48.05%

4.
E(Y ) = 0.12 + 0.17 + 4× 0.21 + 16× 0.27 = 5.45

E(Y 2) = 0.12 + 0.17 + 16× 0.21 + 162 × 0.27 = 72.77
σY =

p
72.77− 5.452 = 6.563
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5. We need to prove:

Pr[(A ∪B) ∩C)
Pr(C)

=
Pr(A ∩ C)
Pr(C)

+
Pr(B ∩ C)
Pr(C)

− Pr(A ∩B ∩ C)
Pr(C)

or

Pr[(A ∪B) ∩C) = Pr(A ∩ C) + Pr(B ∩ C)− Pr(A ∩B ∩ C)

Starting from LHS:

Pr[(A ∪B) ∩ C) = Pr[(A ∩ C) ∪ (B ∩ C)] =
Pr(A ∩C) + Pr(B ∩ C)− Pr(A ∩ C ∩B ∩ C) =
Pr(A ∩C) + Pr(B ∩ C)− Pr(A ∩B ∩ C)

6. Let B (C and D) means Mr. B (C and D) getting more than 1 ace;
A represents Mr. A (the first player) getting 1 ace. We need

P (B̄ ∩ C̄ ∩ D̄|A) = Pr(B ∪ C ∪D|A) =
1− Pr(B ∪ C ∪D|A) =
1− Pr(B|A)− Pr(C|A)− P (D|A) =
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¢ = 92.04%

7.

Y \X 0 1 2 3
0 0 + 0 + 0 0 0 0
1 (0 + 1 + 0)c (1 + 1 + 1)c 0 0
2 (0 + 4 + 0)c (1 + 4 + 2)c (2 + 4 + 4)c 0
3 (0 + 9 + 0)c (1 + 9 + 3)c (2 + 9 + 6)c (3 + 9 + 9)c

or

(a)
Y \X 0 1 2 3
1 c 3c 0 0 4
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which implies that c = 1
85 .

(b)
X|Y = 2 0 1 2
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