Math 5319 Exam| February 12, 2001
Answer the problems on separate paper. Y ou do not need to rewrite the problem statements on
your answer sheets. Do your own work. Show all relevant steps which lead to your solutions.
Retain this question sheet for your records.

In-Class

1 For each of the following sets (S, G, X, Q) determine whether the sets are:

(a) open, (b) closed; (c) connected,
(d) bounded; (e) totally bounded;  (f) compact.

Also, find the diameter of each set.

i. S={<x,y>eR?:0<xy <1} (Sc RY)
i. G=[G, G, =(01+3I) (G< RY
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iv. Q = J Qu, where for k even, Qk:{i,i,é,m,g}
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(Q< RY

2. Let <M, p> be ametric space. Let A and B be subsets of M. Prove that if Aand B are are
compact, then A u B is compact.

3. Let Jbeaninterval inR'. Let f and g be real-valued, uniformly continuous functions on
J. Provethat f + g isuniformly continuous on J.

4, Let <M, p> be ametric space. Let f beacontinuous, real-valued function on M. Prove
that if M is connected, then the image, f (M), isan interval.

5. Let f be abounded real-valued function on a closed bounded interval [a, b]. Prove or
disprove each of the following propositions:

@ If f eR[a b], thenf?e R[a, b].
(b) If f2e R[a, b], thenf € R[a, b].



Take-Home (Due Friday, 5:00 pm)

Do five (5) of the following problems:

1.

Let Ec R'. Show that if E isuncountable, then there exists a point X, € E such that x, is
alimit point of E.

Let <M, p> be ametric space and let x, ¢ M. Definef : M- R! by f (X) = p(X, X,).
Show that f is uniformly continuous on M.

Let f be a continuous, one-to-one map from R* into R*. Show that f isa
homeomorphism.

Let f be abounded real-valued function on a closed bounded interval [a, b].
Letf e ®[a, b]. Let M = max f(x). Show only using material from 7.1-7.3, that

xe[a,b]
b b
fa f < fa M.

Letf(x)=2+x on[0,2]. Let o, bethe uniform partition of [0,2] into subintervals of
equal width. FindU [f; ¢,]. Find fzf by finding limU[f;c,].
0
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Let Q" = |J Qn, where, for k even, Qk:{l,é,é,...,ﬂ}_
n=1 k k k k

Let p(x) = %ﬁ - 4;;2 X2 + 1422 x. Definef on[0,1] by

2" ncQF
f(x) = XE Qe . Find o[f ; x] for eachx € [0,1].
px) x¢Q’



