Real Analysis Exam Part
II-Department of Mathematics,
Florida State University

Jan. 5, 2008

Work three of the following four problems. Clearly indicate which three
vou have worked.

4. Suppose that f is nonnegative on a o-finite measure space (£, F, u).

Show that
E={{wy € 2xR0<y < flw)}

18 nleasul'able alld l't—eqﬁ'ﬁ}& M

Hewe X is lebeg gue reasuve,

5. Suppose that u, v, p are o-finite measures on (Q, F). Assume Radon-
Nikodym derivatives are honnegative and finite. Show that v << u and
t << p implies that v << p and

dv  dvdp

dp  dudp’
tHive
6. Suppose that Y7, Y5, ... are independent\éandom variables with E(}7,) =

1 for each n. Let X, = Y1+ Y,. Show that {X,}isa martingale and con-
verges with probability 1 to an integrable X



. Let Ay 45 and By, Ba. ... be sequences of measurable sets in a
measurable space (€. F). Show that ( lim inf, A,)U (lim inf, B,) C lim inf,
(-, U B,). Show by example that the inclusion can be strict.
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Jan. 5, 2008

Work three of the following four problems. Clearly indicate which three
you have worked.

L. Determine for which real « the limit converges :

o [
1

2. Determine for which values of & > 0 the following integral converges :
-1 -1 0
’ ——dy)dx.
L w5

3. Suppose that A, Ay, ... are independent measurable sets in a proba-
bility space (2, F,P). Show that

P(R, Ay = T2 A,

and



P<~Ur)1§:]‘4”> =1- Hs::l(\l - P(‘471)>‘

+. Determine for which p > 0 the following implication is true :
It f € LP(R). then

}iﬁn& / [fla+t) — fla)Pde = 0.

b



