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Problem 1. Suppose A ⊂ R is connected and f : R → R is continuous. Show that f(A)
is connected.
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Problem 2. Let

f(x) =

{
0 if x /∈ Q
1/q if x = p/q in lowest terms.

Show that f is integrable and

∫ 1

0

f(x)dx = 0.
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Problem 3. Suppose f is uniformly continuous on (0, 1). Show that the sequence

f(1), f(1/2), f(1/3), f(1/4), . . .

converges. Is this still true if “uniformly continuous” is replaced by “continuous”?
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Problem 4. Suppose {an} is a positive sequence with

lim
n→∞

(an)
1
n = r

Show that if r > 1 then
∞∑
n=1

an diverges.
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Problem 5. Suppose {an} is a nonnegative sequence with no accumulation points. Show
that

lim
n→∞

an =∞.
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Extra Space


