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Theorem

If An form a partition of Ω, then for any event E ,

P(E) =
n∑

i=1

P(E ∩ Ai ).

Proof

Let Ei = E ∩ Ai . Note that if i 6= j ,

Ei ∩ Ej = (E ∩ Ai ) ∩ (E ∩ Aj) = E ∩ Ai ∩ Aj = ∅.

We also have
n⋃

i=1

Ei =
n⋃

i=1

(E ∩ Ai ) = E ∩
n⋃

i=1

Ai = E ∩ Ω = E .

Then

P(E) = P

(
n⋃

i=1

Ei

)
=

n∑
i=1

P(Ei ).




