Question
Suppose M; and M are two o-algebras of sets

i) Is M; U My necessarily a o-algebra?
ii) Is M; N Ms necessarily a o-algebra?

iii) Is My — My necessarily a o-algebra?

Answer

i) Let M; be the collection of countable subsets of [0, 1], together with
their complements. Then M is a g-algebra. Let My be the collection
of countable subsets of [1,2] together with their complements. Then
M is a g-algebra, M; U M, is not a og-algebra, since it is not closed
under unions.

i) Mj; N Ms is a o-algebra.

E€M1 NMy = E€M1 ANFEeMoy = EC€M1 /\ECEMQ = ECEMl ﬂMz
EZ'EMl N MQ = EiGMl and EiGMQ = UEiEMl N M2

iii) Let M; = P(S) then M is a o-algebra.
Let My = {¢,S} then M, is a o-algebra.

But M; — M, is not a og-algebra since it does not contain ¢.



