Problem 1. Give a short proof that the set Z is a closed set in R using known

results about open
sets. State clearly any known results used.

W e hoave Shown ()] awy  opem iwtery ol o-{ ‘ftu« ﬁ ,

(a,'o) whove abs R g an °pesn st and

L),) Oi—nj wwion “‘ °P1—V\— ects 1 an °Pu\_ set .

O ‘o fevve t"\_a«{: Z = V\.(:)Z ( w ‘VH—‘) . TL‘”‘*{«’A—] L:\]

(1) auwdl (2) | -ZC I o‘»n., T""’( Meaig Z/ 1 Jog“L,

Problem 2. Let {B, : n € Z*} be a given collection of sets. Prove that P (N}, Bn) = e, P(Bx).
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Problem 3. If a,b € R, say that a ~ b if and only if a* = b* for some positive integer k. Prove
that this is an equivalence relation on R or explain which properties hold and which fail. Repeat
the question if the relation is changed to a ~ b if and only if @ = b* for some positive integer k.
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Problem 4. Let A, = {z € R: [z| = r} for each r € R. Consider the collection A = {4, : r € R}.
Is A a partition of R? Explain which properties of a partition hold, if any, and which fail, if any.
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Problem 5. Find the supremum of A = {2 —3/n: n € Z*} and prove that your value is correct.

Does this set have a maximum or minimum? Find them if so.
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Problem 6. Let f : A — R be given by f(z) = v/z2 — 4 where A C R is the largest set which is a
valid domain of f.

a. Express A as an interval or union of intervals.

b. Prove that the range of f is [0, 00).
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