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University of Utah
Math 5210, Spring 2010

Midterm Exam # 1

Problem 0: (3 points) (a) Write the definitions of compact and sequentially compact.
(b} Give without proof an example of a non-converging Cauchy sequence in a metric space, and
an example of an injecti\e sequence of real numbers with exactly 2 limit points.
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Problem 1: (3 points) Prove that A = {(z,y,2) € R¥|a®y2” + 2zyz + do¥y*z!? <17} is
an open subset of RY.
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Problem 2: (& points) Is the metric space {C{[a, b)), -1 compact? {prove your answer)

What about the unit ball in this space?
/ -
' ‘i:’i‘ E@%l}; . mﬁi‘ :‘Efiw M {, ag mﬁf’é‘ é&u%%
- 7 #
£ o~ R . : o f j_ j?
%i %ﬁ{i?‘ h‘w}i’%‘»ﬁ_ f {,,_% g— . -L%"» a@»«ﬁﬁ—j gé&t&% 2 ¢ tt Ak L m{if {5/ y

{% g gm ”M%% ,;’: %é“ gw@%ﬁw M}‘iﬁ""‘i’“’% éf

e

%
A gt g@%@%@

ﬁ%%% féféf wj 55{"@(%&&@@@4 gwé%m;c@%rf / >
i

Conide sanaf s Tl &l (o )
g&; ;*; ‘ ;‘%Q) ég)f %i{‘i&w _- A M{@%@

fw{wﬁwﬁ% ms% 5» P @ g,ms>;-~w»;£‘;
(Mi 108 éw-woémg f:fﬁa Zﬁg g et sg@»(f o el G%;;,[ g,f/fm}

Wi @@ﬁwf 1wy Lo ockede 4 6 e e %mﬁwﬁ éﬂvg s
(L] f? j : {; éj

ety

Theof E"‘% m 4 ol x«@%ﬁ%g”j | ?%2




Problem 3: (6 points) Consider the subsets N and M = {n+ =|n € N} of R. (a) Prove
that M is closed. (b) What is the distance d(A,N)? (prove your answer ).
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Problem 4: (Bonus, 5 points) Find all accumulation points of the set {m Slm,n € N}
(Recall that an accumulation point of a subset S C X is a point z € X su(h that every

neighborhood of x contains a point of § distinct from x.)
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