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3. Let S C R be nonempty and u be an upper bound of S. Show that the following
two statements are equivalent:

(a) if v is any upper bound of S, then u < v.
(b) for any € > 0, there exists s. € S such that u — e < s..
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4. (Exercises 2.3.12 and 2.3.13 of [BS11])

(a) Let S C R and suppose that s* = sup S belongs to S. If u ¢ S, show that
sup(S U {u}) = sup{s*, u}.

(b) Show that a nonempty finite set S C R contains its supremum.
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1
5. By the Archimedean property of R, we can deduce that inf S —:n € N } = 0. Prove
n

1
the converse statement, i.e., assume we know that inf {— 'n € N} = 0, then prove
n

the Archimedean property without invoking the completeness axiom.
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6. Let r € R be fixed. Determine the infimum and supremum of the set X = {|¢ —r|:
q € Q} if they exist.
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