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) Let A C (0, 1) has infinitely many elements. Then, A has an accumu-
lation point.
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2b) If a sequence (a,,) in R has a unique cluster point, then (a,,) is conver-

gent. )
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2¢) Every open subset in R can be written as a union of closed sets.
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2d) There is an uncountable set A C R such that A = ()
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3) (20 pts) Prove or give a counterexample for the following statement.

Any Cauchy sequence in Q is convergent.
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4) (20 pts) Prove or give a counterexample for the following statement.
limsupa, = liminfa, if and only if (a,,) is convergent.
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5) (20 pts) Prove or give a counterexample for the following statement.

The derived set A’ is closed.
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Bonus) (20 pts) Prove that there is a sequence (a,,) in R such that every real
number is a cluster point of (a,,).
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