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(1) Let C be the countable-cocountable o-field on R. Let f : R — R be a function.
Show that f is C — Bg-measurable iff it is constant on a cocountable set.  [10]

(2) Let (,6,P) be a probability space and {&,},>1 an increasing sequence of
Boolean algebras such that & = o(&,, : n > 1). Show that

VA € &,Ve > 0,3B, € U,&, such that P(AAB,) < «.
' [10]

2
(3) Let I = f_ocm e~z dzx. Compute I.I in polar coordinates and conclude that I =

V2. , [10]

(4) Let X be a random variable having distribution function F'. Show that E(F'(X) >
1/2 with equality iff F is continuous. [6+42+2]

(5) Let {X,} be a sequence of random variables with X,, ~ F,, for n > 1. Let X
be a random variable with distribution function F. Let X, %, X. Show that
F.(z,) — F(x) provided z, converges to x and z is a continuity point of F.

[10]

(6) Let (€2, 8, P) be a probability space and & C & a sub-sigma-algebra. Let X
be a & — Bg measurable integrable map. Define E(X|&’). If we have another
sigma-algebra &” C &', then show that

E(E(X|6)|6") = E(X|&").

[3+7]

(7) Cleanliness (2]



