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Solution for exercise 1.3.8 in Pitman 1

It may be useful to make a sketch similar to the one given at page 22 in Pitman.

From the text the following probabilities are given:

P (A) = 0.6 P (Ac) = 1− P (A) = 0.4

P (B) = 0.4 P (Bc) = 1− P (B) = 0.6

P (AB) = P (A ∩B) = 0.2

Question a)

P (A ∪B)=P (A) + P (B)− P (AB)=0.6 + 0.4− 0.2 = 0.8

According to the Inclusion-Exclusion rule on page 22.

Question b)
P (Ac)=1− P (A)=1− 0.6 = 0.4

According to the Complement rule on page 21.

Question c)
P (Bc)=1− P (B)=1− 0.4 = 0.6
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Question d)

P (AcB)=P (B)− P (AB)?=0.4− 0.2 = 0.2

Question e)

P (A ∪Bc)=1− P (B) + P (AB)?=1− 0.4 + 0.2 = 0.8

Question f)

P (AcBc)=1− P (A)− P (B) + P (AB)?=1− 0.6− 0.4 + 0.2 = 0.2

According to the bottom of page 22
P (B) = P (AcB) + P (AB)⇔
P (AcB) = P (B)− P (AB)

According to the Inclusion-Exclusion
rule on page 22
P (A∪Bc) = P (A)+P (Bc)−P (ABc) =
P (A ∪ Bc) = P (A) + (1 − P (B)) −
P (ABc)
Furthermore, from the bottom of page
22 we have that P (ABc) = P (A) −
P (AB). Inserting in the above leads
to
P (A ∪ Bc) = P (A) + (1 − P (B)) −
(P (A)− P (AB)) =
1− P (B) + P (AB)

From the bottom of page 22 we have
that
P (AcBc) = P (Bc)− P (ABc) =
(1− P (B))− P (ABc)
Applying bottom of page 22 again, we
get
(1− P (B))− (P (A)− P (AB)) =
1− P (B)− P (A) + P (AB)


