REAL ANALYSIS QUALIFYING EXAM (MATH 525A)

FALL 2000

(1) Let yt be a finite Borel measure on K and let

dpfy)
N = =7
Here ::r_fal,f.g should be interpreted as +oc¢ when x = .
(a) Prove that f is Anite a.e. with respect to Lebesgue measure on B, HINT:
Consider [— M, M] in place of E.
(b) Show that f need not be finite a.e. with respect to p.

(2) Let (X, M,pu) be a measure space and suppose {f,} is a sequence of measurable
functions on X such that {f,(z)} is a Cauchy sequence for almost every x. Show
that for each ¢ > 0 there is a measurable £ € X and a finite M such that (X \F) < ¢
and |folz)| < M forallz € F and n > 1.

(3) Suppose {p} is a sequence of finite measures on (X, M) and g, — u uniformly
on M, for some set function p. Show that p is countably additive,
don't assume p is a measure.) HINT: For E,, E,,.

. k
WUELE) - X5, u(E).
(4) Suppose g, 1 are positive o-finite measures on (X, M, ) and s, 14 are positive o-

finite measures on (X, M), with jt; < v and ps < vy, Show that py % e < 0y X1
(Here <& denotes absolute continuity. )

(Note: We
. disjoint and & > 1, consider



