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Problem 1. Let {A,}.en be a sequence of events on a probability space. Show that
limsup A, Nlimsup A}, C limsup A, N Aj ;.

(Note: Remember, limsup,, A, = Ny, Ugsy, Ag.)

Problem 2. Let i be a probability measure on R, and let ¢ be its characteristic function. Show

that p is diffuse (has no atoms) if
lim [ ()] = lm_ ()] = 0.
(Hint: For a € R, compute limp_, 4 f_TT e~ Mep(t)dt.)

Problem 3. Fix a time horizon 7" (positive integer) and a discrete filtration (F,,),—o_.7 on a fixed
probability space. Let (M, ),—o_ 1 be an adapted process, and assume M, € L. For each (H,)n—1, 7

predictable process we define the discrete time stochastic integral
I(H), = H(M; — My) + -+ Hr(My — My_41), n=0,...T.

Show that, if for each bounded predictable process H we have that I(H)y € L' and

then M is a martingale.




