Midterm Exam 1
Math 320-02, Fall 2006

You have 50 minutes. No notes, no books, no calculators. Good luck!
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1. [20 points| State the definitions of the following terms or expressions.
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(b) A set S is uncountable. (Please give a direct definition of this, without relying on the notion
of countable.)
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(c) Cauchy sequence
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(d) The series Zak converges.
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2. [30 points] True/False/Explain. State whether each of the following statements is true
or false. Then explain your answer, in one or two sentences. Provide a counterexample where
it’s relevant. This problem does not need complete proofs — don’t spend time writing them!

(a) If sup A < sup B, then some number b € B is an upper bound for A.
False . For ekampl, A=D = (0,1).
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(b) The union of countably many countable sets is countable.
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(c) If the sequence (a,) diverges, then {1/a,) converges.
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- True/False/Explain, continued.

(d) There exists a sequence {b,), with the property that every real number z € [0, 1] is the
limit of a subsequence of (by).
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(e) Every bounded sequence contains a monotonic subsequence.
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f) If the series an converges, then o2 also converges. ”
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3. [25 points] Let 5 = {nzn ‘ne N}.

(a) Find sup S.

|
Sup S= 9

(b) Prove that your answer is, in fact, the supremum of 5.
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4. [25 points] Consider the sequence (a,), where
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(a) Prove that (a,) does not converge to any real number.” / / ’
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(b) In a sentence or two, describe an alternate way to prove that (a,) diverges. (There are at
least three different ways to do this problem.)
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