Solve all 5 problems. Write your solutions only where indicated, or A520F9R3-CE34-410B-BFF6-0DIDEF746D03 E '{ﬁE

write explicitly, “continued on page k”. E ¥
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Problem 1. Let X be atopological space andlet f,g: X — ? E 1
i L

R be a pair of continuous functions.
1. Show that {x € X: f(x) = g(x)}1is a closed set in X.

HUE © (AMLIA
2. A subset D C X is called dense if it has a non-empty intersection with every dmc? set in X (example:
D = Qis dense in X = R). With f and g as before, show that if f is equal to g on a dense set D, then £ is
equal to g everywhere.

Tip. Don’t start working! Read the whole exam first. You may wish to start with the questions that are easiest for yoﬁ.

Your solution of Problem 1.
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. Solve all 5 problems. Write your solutions only where indicated, or 43E598F5-T94B-4282-903F-BAFIDF127ED4 E "
write explicitly, “continued on page &£”. .
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Problem 2. Show that if a topological space X is Haus- E
dorff and if xq, ..., x, are distinct points in X, then there

exist open sets Uy, ..., U, in X such that Vix; € U; and
such that Vi # j, U;NnU; = 0.
Tip. In math exams, “show” means “prove”.

Your solution of Problem 2. _
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. Solve all 5 problems. Write your solutions only where indicated, or CACE32HE-2EAL-4776-BD00-DR2C220547A2 E E

write explicitly, “continued on page k”.

Neatness counts! Language counts! PR :
Problem 3. Let X be a metrizable space and let A ¢ X #35 Page 7 of 22 'E

be some subset of X. Show that a point x belongs to A if -
and only if there exists a sequence g; of points in A such

thata; — x.

Tip. “If and only if” always means that there are two things to prove.

Your solution of Problem 3.
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Solve all 5 problems. Write your solutions only where indicated, or 62C55106-2791~4EAD-B726~0F 3ABEFAF2F0 E o E
write explicitly, “continued on page k”.

term-test-938a% |
Neatness counts! Language counts!
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Problem 4. Let X, be a sequence of non-empty topo- $25 Fage ¥ @ E

logical spaces whose topology is not the trivial topology.
Show that the boxes topology on X := [],, X, is strictly
stronger than the cylinders topology on X.

Tip. Here and almost always, a concise yet precise solution is better than a lengthy roundabout one.

Your solution of Problem 4.

S\,\,{_;, £ ) r“‘..,‘ﬁgk\m‘ﬁgf* TR lﬂu"@f‘ {“" Is l"»@‘f’é‘m (‘?‘ﬁe ‘T/'a-*-( JdWS ‘é‘( Qx(g

i

Cm&?ﬁ‘m\l,-.&: %m Cas w,,h M‘ﬂ el ‘é- eyt mr”u ' (,,Ji’a*.. E_.a.,\at’s“e«»{, ;“; C%;E:» 0 e_{j‘ c{,ﬁa {‘?{

L3 a(‘?{ e A ‘}b h w'}f" ( &” (Q.,M“ ..... \r: o 15wt a(;s;e;ﬁA_.m\, (W A il,gfg,%ft_ fda *{n(;}n;.@{.};» ﬁ’l1,

C1

7;, e ”{f-"” . 6‘" eacks e N, Pl'-ﬁ,_..fa Ue € Ko el Uew & s K o U o
(ks 1 com O ginee 4087 *@ e Chaw e ponlaaa0). e o
’ ! \:

;’ ;@
; U,

{

l.

i %(‘U& i m EM“?L'&"-: ;‘\C Qw‘a;\ (/)_,J{ W'%- NA ’4@»0 (j}tgﬁ .‘Ae’--};.f“s, A.Q {A . "ff%

wored of,  rpeu MEJ s L,m,;,,.‘ YA, "'\L(J*i bwcas & rmpam Woetower, Lo,

L

&
Wl slows Hhod ke opun Mum f( = Yol o b
""" poill . Fm‘.{%,.,{j. ‘%:4

h: P ;\ {Jlli\ i g :‘Aﬂf{ y
("n\. TS ) hA [i_‘ D %}-@, M,f"f‘@r“ e @Q\ mf‘ xg‘:{wp & B )
Cw\,%u‘;)w‘ \/m Se Laa c“‘l;» Lﬂ&, Aoy, }"" 3“ :) a'“'ﬁ; (€ C) N éf“ "

u?
e A s "rfﬁ
TE V ¥ L;'\- bg e’ 'lr\l,{,—g Y i, Flin, ‘\j{ """’} W \‘) f}'? i"u !{‘i "
y L ) ) : \} " e

Crm >

o - 2

I 2 ] !" 1. € !(.sla b, & /:!\; Me 410 1-: " g\ v §, MH/W i) f«"”": W:“‘“ ﬁ*ﬁi‘f%’ fhad T\J € h\) oo b
\Q\}. -\_:l \f %m* H«g,’k "’ULM %tiu,; Um v‘f){a e {jm\w.“f lﬁ\ﬁ*ﬂ\ﬂﬁ Vﬂ £ u\’H

| } il faib
E.P SE QL”’-:‘\ [(]W C?a. l‘jw ll i ( ‘&‘!;‘A\ 5‘1% %{1 # Cﬂ) \ L ’! ﬂ ﬂ. P v i ‘ i‘ - "A = rﬁ ?’k fn‘.&%

Y"A \-ﬂ{ ‘1



Solve all 5 problems. Write your solutions only where indicated, or 10071CA7-8B11-4739-A5F6-BFA235243B2A E-
write explicitly, “continued on page k”.

Neatness counts! Language counts!

Problem 5. Let X be a topological space, let ~ be an
equivalence relation on X, let Y = X/~ be the quotient
set, and let m: X — Y be the natural projection.

term-test-938a9
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1. Write the “functional” definition of the quotient topology on Y. Namely, list some functions or some
families of functions whose range is Y or whose domain is ¥ that must be continuous relative to the quotient
topology on Y.

2. Prove that if a quotient topology on Y exists, then it is unique. (Note that you are not asked to prove that the
quotient topology exists!).

Tip. For all problems, you may want to start by writing “draft solutions™ on the last pages of this notebook and only then
write the perfected versions in the space allocated for the solutions.

Tip. Once you have finished writing an exam, if you have time left, it is always a good idea to go back and re-read and
improve everything you have written, and perhaps even completely rewrite any parts that came out messy.

Your solution of Problem 5.
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