MATH 121 - MIDTERM 1

APRIL 20TH 2016

Problem 1. Give the definitions of the follqwing terms:

(1) Compact SeX is C.ONP \F Br ﬂw‘a UP” Covt- Zui}f_‘:t DF S,
Yew s o Fnite  subcor~ Zua,n...,l}a.,—i

(2) Totally Bounded X s 'l'o'k‘a‘{\a bow\c]ﬂd iF \Jeso’ 3 )(n_,,))g.ex srl-,.
X“ Be("bu'"“'Be("'b-
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q Ej‘ql evo b xeX, 3 Svo st dlsp< S = 6(F(¥\,F@5< €.>



2 APRIL 20TH, 2016

Problem 2. Let X be a metric space.
(1) Show that if x € X, then {x} is a closed subset of X.

-2 s .
Acoumedt T: Bd @ shows  X-3 open .
A:g:m-l T Lt e X-{x3 oled s dxy)>o. T B.(4) € X-§x1, o
X-§x} s ger o
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(2) Show that if xdy € X, then there are open sets U and V such that x € U,
yeV,andUNV = .

Let = d(i,@ »0. T it ze ’B‘A("X"B’h(@) Hher r= d(“)‘é) 53(":"}"4[‘(];’- L,
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Problem 3. If A is a subset of X, then define a function
dga: X - R

by da(z) = infeea{d(z,a)}. _
Show that da(xz) =0 if and only if x € A.

clA(x\= o & VYeso, JaeA st dla,x) ¢ €: (I-F‘ & wme € d(ox)2€ bl
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Problem 4. LetY be a subset of a metric space X. Show that the closure of Y is
the intersection of all of the closed sets of X that contain Y :

Y= () W

YCV,V=V

=) V S u\wags o closed set Jhat contains Y, ') ﬂ V¢ V

B — yev
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