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G1. A more general version of this problem is the following. Let A1, Ao, ... be a countably infinite

sequence of events such that A,.1 C A, foralln =1,2,.... Let A =), 4,

lim, P(4,) = P(A).
Solution. First note that for all n

P(A,) =P(A,NnA°)U (4, NA))
(A, NA)+P(A,NA)
(A, NA)+P(A).

P
P

Then note that similarly for all n

P(Al N Ac

n—1
P(U (A NAS ) U (AnﬂAC)>

1=1

:nZ:lP Ai) +P(A, N AY).
i=1
Taking the limit at both sides, we have 2
P(A; NA°) = i P(A;NAS )+ li}Ln P(A, N A9
i=1
=P <U(A N Am)) +limP(4, N A%)

(]

=P(A; N A°) +1limP(A4, N A°).

Thus, we obtain
limP(A4, N A°) =0,

which gives the result

liinP(An) = li;LnP(An NA°) +P(A) =P(A).

This completes the proof.

IThis is also often denoted by A, \, A where we say that A, decreases to A.
*Proving that A1 N A° = J,(A: N A, ;) in the last step is easy.

.1 Show that

[additivity]

[additivity]

[additivity]
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