MA3831 Name: 50 /u/f}m S

Final C Term, 2004

Show all work needed to reach your answers. You may use any theorem proven in our text
or on the compactness sheet, but cite by page number or name any theorem that you use.

1. (30 points) Suppose that (E,d) and (E’,d’) are metric spaces. Let a function
f+ E — E' be continuous on E Please make three distinct statements about f
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2. (20 points)
(a) Please explain precisely why Q is incomplete. @
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(b) Please explain precisely why C is not ordered.
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3. (25 points) Please show that the set { (z,y) € R? | y < —z } is closed.
Hint: Construct an appropriate 6pen ball.

To show thef S is c/asae it (s sudfcads

NeE | () b Show st OST50pen, £S5 JONER | Yox
Y NVE let Go,y.) € CS . Thim The Closeat prind onille linge
y v — y=~% 15 e WW <XO—;:>’/O/ @0)@“
7/ chstarce —— T
(o), (558, %2))= [~ "2 )+ (%= 25)
Go=[2 (B = 2P ot g= Nzt G2

yz
(Xo))r.,)c Cs = CDSAS% = 5?3’0/0#4:/.

Os B
4. (25 points) Let (E,d) be a metric space, and let [} 5 be nonempty, disjoint

compact sets. Please show that there exists ¢ > 0 such that d(p,q) > € for all

p € F and g € Fy.
Hint: Give a proof-by-contradiction; explain why there exists sequences of points
from each set, {p,} C Fy and {g,} C F5, such that d(p,,q,) < 1/n ¥V n € Z*.
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