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MAT 441 Problem Set #4 Name - SOLUATION S
3/9/09 {due Wednesday 3/25/09)

15 points Justify afl answors. Unsupported answers may non receive Full credic,

1. Suppoese X is compact. Show that evel.'y infinite subset A of X has a limit point in X.

fime: Avguo by conmradiction; noro that, i A has o it pointe, s 4 is closed (a0 X — 4 i apen).
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2. Prove: X x Y is connected if and only if X and ¥ are connected.
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For the “if? direction, follow this outline: choose (g, w0} € X % ¥, and show, for every (x.5) @ X x ¥, there is 2 connected subspace of X x ¥

T

containing botk (zp, yg) and (o, y). Use the fernma proved in class aboot unions of connectod subspaces, and the Fact that edmponoents are

cannected.
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3. Determine, if possible, which of the following spaces are homeomorphic. Give a short justification
for your answers. {Some of these spaces are not disbinguishable uging connectedness and/or
j compactness arguments. ) o

0,1, (0.1, (6,00), [0,00). B, B~ {0}, S 8% — {(1,0)}, B2, R® — {(0,0)], &% S% — {(0,0.1)}
A B c £ < O = C = (s H =

Hint: Ztart with goneral topological propevties. Then consider the nuwmber of “cut-points? and “son-cut-points” - & sud-peint of o connected space is
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4. {a) Show that P2 § P? § P? is homeomorphic to T% § P¥, hv cubting-and-pasting plamary | ) ‘
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{b) Use (a) and the classification thorem for surfaces to show that evéry surface is

homeomorphic to 52 or a comnected sum of m > 0 tori and 1 = 0, I, or 2 projective plancs. o o o
- . . N e - £ Y "
e g . qw,,r":"f‘: . <"l L z F j' . pin L
?\ 2;:3 ﬂ:; %‘% B I: S“‘ i %‘i’

}. s
(, v £ f)”\g i»!’: {i&ﬁfﬁ, b, Tl
Loty guts 'Z@;f VPN o

: -n%‘fﬁ"-.&m{?,@& x g ‘\gi N Fﬁf\@.
Since. (L %as * X N

P e e fﬁeﬁ““géf:% fm \§ 1? g e fL 'w-:?f-La Set Cme e ?“’\FE;.\_

Xy )y these peinits

Yok o w8t
) ¢ g

oo 3 & fwk

Y I A, .
Ve UL Gemooeng o Lol :(\V{M TR

AxN co _,,m‘?\ ot o ey 1€ ey A9 o



