2) (5 pts each) For each of (a)-(d) below: If the proposition is true, write
TRUE. If the proposition is false, write FALSE. No explanations are re-
quired for this problem.

2a) Product of two convergent series is convergent.

| ' = - 5 S
PR 1 5E o 5d

2b) If a series is not unconditionally convergent, then it has a rearrangement
which is divergent.

TRUE.

2¢) Let f : R — Q. If lim, ..f(x) exists, then f satisfies the Cauchy
condition at a.

Tedk.

2d) If f : [a,b] — R is monotone, then it is either left continuous or right
continuous at any point p € [a, b].

base | .




o0 sinnx
n=1

3a) (10 pts) Determine the values of = € R for which > is con-

vergent.
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3b) (10 pts) Prove or give a counterexample for the following statement. :) S Cln-\aq (o Vz/)(,\{

Let a, > 0. If 3 a,, converges, then Y a? converges. f)/ “’j K
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4) (15 pts) Prove or give a counterexample for the following statement.

Let )" a, be a convergent series and (b,,) be a bounded séquence. Then,
> a,b, converges.
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5a) (15 pts) Let f : [a, b] — R be a continuous function. Show that if f has
bounded derivative on (a,b), then f is a function of bounded variation.
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Sa) (10 pts) Give a counterexample to the converse of the statement above.
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Bonus) (15 pts) Let f, g, h : [a, b] — R be three functions such that 9
f(z) < g(x) < h(x) for any z in [a, b]. If f and h are continuous on [a, b], Cf
and f(c) = h(c) for some ¢ € (a, b), show that g is continuous at c.
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