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Problems: Assignment 1

. Suppose A is a subset of (2. What events are in the smallest o-field containing A?

[HINT: there aren’t very many.]

. Suppose X is a real valued function defined on 2. Prove that if {X < z} € F for

each real = then X is a real valued random variable on (2, F, P). [Hint: Consider the
family G = {B : {w: X(w) € B} € F}. Prove that G is a o-field and then appeal
to the definition of the Borel sigma-field. To use the definition of Borel in the notes
remember that an open ball in R; is just an interval of the form (xy,z2).]

Suppose that A and B are independent events. Let F4 be the smallest o-field contain-
ing the event A and similiarly defined F5. Show that F4 and Fp are independent.

Suppose {F;;i € I} is a family of o-fields on Q. Prove that G = N;F; is a o-field.

Show that for any family C of subsets of €2 there is a smallest o-field on 2 containing

C.

Suppose X is an R? valued random variable. Show that
Fx = {X(4): A€ BRY)}

is a o-field. This is the o-field generated by X.

. Show that X, ... are independent if and only if Fx,,..., Fx, are independent.
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