Kolmogorov’s Axioms

What follows are the so-called Kolmogorov’s Axioms (after A. Kolmogorov,
one of the fathers of probability theory) or the Axioms of Probability.

Given a sample space 2 and an associated sigma algebra S, a probability
function is a function P with domain S, that satisfies:
(1) P(A)> 0 for all Ae S,
(2) P(Q) =1,
o0
(3) if Ay,Ag,--- €S are pairwise disjoint, then P((EJO A)=> P(A)
i=1

=1

Theorem 1: If P is a probability function and A is any set in S, then:
(1) P(@) = 0 where @ is the empty set,

(2) P(A) <1,

(3) P(AY) = 1-P(A).

Theorem 2: If P is a probability function and A and B are any given sets in
S, then:

(1) P(BNA®) =P(B)—P(ANB),

(2) P(AUB) =P(A)+P(B)-P(ANB)

(3) if ACB, then P(A)<P(B)



