2) (5 pts each) For each of (a)-(d) below: If the proposition is true, write
TRUE. If the proposition is false, write FALSE. No explanations are re-
quired for this problem.

2a) Let f : X — Y be a continuous map. If A C Y is compact, then
f71(A) is compact.
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2b) Any bounded sequence in a complete metric space has a convergent
subsequence.
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2¢) A= {0} U {2 | n € N} is a compact subset of R.
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2d) Let A be compact subset of X, and f : A — Y be continuous map.
Then, there is a continuous extension of f such that f : X — Y.
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3) Prove or give a counterexample for the following statements.

a) (10 pts) x € A if and only if d(x, A) = inf{d(x,a) : a € A} =0,
TRUE,
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b) (10 pts) Let A and B be disjoint subsets of X. If A is closed, and B is
compact, then d( A, B) = inf{d(a,b) :a € A, be B} >0

TRUE.
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4) (20 pts) Prove or give a counterexample for the following statement.

Let f : X — Y be a one-to-one and continuous map, and ¥ be compact.
If (f(x,)) is convergent, then (x,,) is convergent.
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5) (20 pts) Prove or give a counterexample for the following statement.

Let f : X — Y be continuous. If X is compact, then [ is uniformly
continuous

TRUE.
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Bonus) (20 pts) Let X be a compact metric space, and {U, } be an open
cover of X', Show that there is a 4 > 0 such that for any x € X, there is an
a, with Bs(x) C U,,.

Ny thd Hoe P ono sch 650
N ¥sso ek st G4l e

=) ¥ Sn‘% Jx, €X 3 Ew,](*”)¢ Ud  Jor on & ®)
X (o ((~ .

T:\ (\’»{\I) QX Df):f,.- “) : J (0'\\;%61/1".( ))73@1"@)69 K,\k—) PEX

P QU% be ol Ko, D) %Q? qut{?) 4 uﬁ‘\o .

Staw Knkﬁp JU} gk V/\L._>M| CJ(“MUP)< _%o

I_M MZ ).{. _L c/_’ ;C::_ (Afclallu{hl.\nan P/:r,-lj)
” Ny 2

_) w Ny, > maﬂﬁ ?\)uf\)ﬂ ~ Then B_L (‘ﬂnhj < qu(‘p) ¢ Wy
K ’ M, ‘

Coﬂ\rqc\}dg w‘j(lﬂ @



