Problem Set 5 Foundations Due 2/29/2008

Four of these problems will be graded, with each problem worth 5 points. Clear and complete
judtification is required for full credit. Y ou are welcome to discuss these problems with anyone and
everyone, but must write up your own find submission without reference to any sources other than the
textbook and ingtructor. Submissions must be on clean paper with no ragged edges.

1.

Suppose that A isaset of rea numbers and there exists X, € A for which | X — X, | < r holds for all
x € A. Isit necessxily truethat for dl x, y € A, wewill have|x —y | < r?

Suppose that A isaset of real numbers and there exists X, € A for which | X — X, | < r holdsfor all
x € A. Isit necessxily truethat for dl x, y € A, wewill have|x -y | < 2r?

» A st Ac Risboundediff thereexigssomeM € R such thet [x| < M for dl x € A.

¢ Theset{1,2,3} isbounded because 4 € R satisfies|1| < 4, |2| < 4, and |3| < 4.

4 Theset Nisnot bounded, sncefor any M € R, thereisanatural number larger than M.

¢ Thesat [0,1] isbounded, since 7 € R satidfies x| < 7 for dl x € [0,1]. Notethat 7 is certainly
not the only bound for this set — the definition doesn’t require uniqueness.

If A and B are bounded sets, then A U Bisabounded set.

If A and B are bounded sets, then A n Bisabounded set.

If A n Bisabounded s, then A and B are bounded sets.

If A u Bisabounded s, then A and B are bounded sets.

Let {A |i € I} beanindexed family of sets. If A; isabounded setfor al i € I, then U A isa
il
bounded .

Let {A |1 € I} beanindexed nonempty family of sets. If A, isabounded st for dl i € 1, then
(A isabounded st



