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Problem 1. Let X, be a sequence of random variables taking values in N. Is it true that
X, converges a.s. if and only if X,, converges in probability

? If it is, give a proof. Otherwise, give a counterexample.

Problem 2. Let X7, X5,... be i.i.d random variables with values in Z2, where X; is uniformly distributed
in {(k,m) : k € {-1,0,1},m € {—1,0,1}} (9 possible values, each happens with probability 1/9). Let

S, =>", X; € Z* Show that S—\/% S S*, and find the distribution of S*.

Problem 3. Give an example of a submartingale {X,,}nen, with the property that X,, — —oo, a.s., but
E[X,] — 400, as n — oc.




