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1. Let (,) be a bounded sequence of real numbers and let s € R. Show that limz,, < s
if and only if for any € > 0, there is an N € N such that x,, < s+ ¢ for all n > N.

2. Show the following using both the closed and bounded definition of a compact set
and the open cover definition of a compact set:

(a) if A is non-empty and compact, then sup A exists and sup A € A;
(b) if A is compact and if B C A is closed, then B is compact. Hint: the comple-
ment of a closed set is open.
3. (Cantor’s Intersection Theorem) Prove the following generalization of the Nested
Interval Theorem for compact sets: Suppose {K,,}5°, is a sequence of nested non-

empty compact subsets of R. Then (| K, # 0.
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2. Show the following using both the closed and bounded definition of a compact set
and the open cover definition of a compact set:

(a) if A is non-empty and compact, then sup A exists and sup A € A;

(b) if A is compact and if B C A is closed, then B is compact. Hint: the comple-
ment of a closed set is open.
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3. (Cantor’s Intersection Theorem) Prove the following generalization of the Nested
Interval Theorem for compact sets: Suppose {K,}22, is a sequence of nested non-

empty compact subsets of R. Then [\ K, # 0.
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