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Show that P (A ∪ B) = P (A) + P (B) − P (A ∩ B) for all A,B ⊆ Ω for
which a probability law is assigned.

Solution:

P (A ∪B) = P (A) + P (Ac ∩B) (1)

P (B) = P (A ∩B) + P (Ac ∩B) (2)

Above equations directly follow from:
1. A and Ac ∩B are disjoint sets,
2. A ∩B and Ac ∩B are disjoint sets, and
3. Axiom 3.

Subtracting (2) from (1), we get:

P (A ∪B)− P (B) = P (A)− P (A ∩B) (3)

P (A ∪B) = P (A) + P (B)− P (A ∩B) (4)
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