Math 447 Hour Exam # 2 March 26, 2008

NAME KEY

Do any three of the four problems. Clearly indicate which problem is not to be graded.

You may use any results from class.

1. Determine whether cach series converges or diverges. Justify your answer.
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2. Let (X,d) be a metric space. Suppose S is a subset of X.

(0 (10 points) Define what it means for S to be compact.
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(ii) (23 points) Suppose S is a compact subset of X, and that F,, is a sequence

of closed nonempty subsets of S such that Fn o ¢ F, forn=1,273.. Show that
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(In class we showed this is true if X = R € using the Heine-Borel Theorem and the

Bolzano-Weierstrass Theorem. Here we have only the definition of compactness with
which to work.)
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3. Suppose (X,d) is a metric space and S is a subset of X.

(1) (10 points) Define what it means for S to be path-connected.
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(i) Consider the subsct B =B, UB, U B, of R where
B, = {(x,,xz) :x,>0and x, > 0§
B,= J(x.x):x,>0amdx,< 0¢

By= {(x,,O) x> 4, |
n..‘\ /g

(a) (5 points) Sketch B. \\_\
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(b) (18 points) Is B connected? Take a definite stand. Outline
a justification of your answer. It is not necessary to include
all details.
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4. Suppose f: R - R.

(1) (10 points) Define what it means for f to be uniformly ¢continuous on
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(i) (23 points) Suppose that in fact the above function f is continuous on R and

lim f(x) = 2.

X +oo

Must f be uniformly contimious on (0, +o=}? Justify your answer by
appealing to appropriate theorems from class.
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