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Question 3 K4 on Padhice Wm.ﬂ_

Consider a nonempty set A C R.
(a) Suppose A is bounded above. Prove that there exists a sequence a,, satisfying
{an:meN}CA
and 1
sup A — . <a, <supA foralln € N.

(Hint: Prove the result by contradiction, using the fact that sup A — % cannot be an upper
bound.) P T

Lo
(b) Prove that the fequence you found in the previous part’ satisfies lim,, o a, = sup A.

(¢) Now suppose A is not bounded above. Prove that there exists a sequence a, satisfying

{a, :neN}CA
and
a, > n for all n € N.

(d) Prove that the sequence you found in the previous part satisfies lim,, o @, = sup A

In summary, you have proved the following important result: for any nonempty set A C R,
we may always find a sequence of elements a, in A so that lim, . a, = sup A.
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