521 Analysis I Spring 2011 kxam 1

Be sure to justify your answers. The point total is 100. Unless otherwise
stated, the setting is a metric space (X, d).

1. (a) (10 pts) State the definition of a limit point and the closure A of
a set A. '

(b) (40 pts) The distance of a point = to a set A is defined as
dist(z, A) = inf{d(z, a) : a € A},

Show that if dist(x, A) = 0 then = € A.
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2. (a) (10 pts) State the definition of a compact set in a general metric

space.
(b) (40 pts) Define the following subsets of the metric space R:

B={l:neN}={1,} L4 ...} and A=BU{0} '

At least one of the sets A and B is compact. Pick one of them and show that
it is compact by verifying the dehmnition. (A solution by other means may

cet some partial credit.)
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