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(30 pts) Let f be measurable and the derivative f' = 0 almost everywhere on R.

(1) Must f be a constant function? (10 pts)

(2) Suppose that f is absolutely continuous on R. Must f be a constant func-
tion? (10 pts) :

(3) Must f be Riemann integrable? (10 pts)

Prove or disprove all your answers.

(20 pts) Let f be measurable and periodic with period 1 i.e. ft+1) = f(t) for
t € R. Suppose that there is a finite ¢ such that
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for all @ and b. Here c is independent of a and 5. Must f be Lebesgue integrable
on (0,1)? Prove or disprove your answer.

(30 pts) Let f be an analytic function on 2, where Q is a bounded domain
10

in R*,n > 2. Let~ P(ml,xg Z a”mlmz for 271,272 € R, where a;,’s are
foo 6,3=00 0

constants. Suppose that the set {(:1:1,:1:2) € R : P(a:l,asg) = 0} has positive
Lebesgue measure in R2 Must P be the zero function (10 pts)? Suppose that
the set {z € Q: f(z)'= 0} has' positive Lebesgue measure in R™. Must f be
the zero function (20 pts)? Prove or disprove your answer. Note: A function’
is analytic if and only if it is equal to its Taylor series in some neighborhood of
every point. :
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(20 pts) Let ¢ € L°°(B1) and ¢> 0 almost ei}erywhere where B; = {z € R* :

lz|| < 1} is the unit ball of R” with the center at the or1g1n Must the following
lnequallty lr]‘( wpr /l ".l_r'l e \,”‘,

fBl pe? f pe?
fBl > fBl e~?

hold? Prove or disprove your answer




