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1. (20%) Let (M, d) be a metric space and A, B C M. Use int(A) to denote the interior of A.
Prove or disprove that
(i) int(A) Nint(B) = int(AN B),
(i) int(A) Uint(B) = int(4 U B).

2. (20%) Let (M, d) be a metric space and [ M — M satisty d(f(z), f(y)) < d(z,y) for all
T,y € M with z # y. Prove that if M is compact, then f has a unique fixed point.

3. (15%) Let A C Rand B C R be bounded below and define A+B = {z+y|z € Aand y € B}.
Prove or disprove that inf(A + B) = inf A + inf B.

4. (15%) Let K be a compact subset of R and f : K — R be continuous. Prove or disprove
that M = {z € K| f(z) is the maximum of f on K } is a compact subset of R".

5. (15%) Prove or disprove that f(z) = 1/(z2 +1) is uniformly continuous on R.

6. (15%) Let fn(z) = ffr%“p, 1 <z < 2. Prove or disprove that {fn} converges uniformly on
[,2].
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