Math 402/571 Topology

Final
June 2, 2009

1a) (5 pts) Define topological equivalence of two topological spaces.

1b) (5 pts) Define continuity of a map between two topological spaces.
Define continuity of a map between two metric spaces.

1c) (5 pts) Define identification space. Define identification topology.

1d) (5 pts) Define Euler Characteristics of a surfage).

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) Preimage of a compact set under a continuous function may not be
compact.

2b) D? x D?is a contractible space.

2c)Let X andY be metric spaces. Thex is deformation retract ok’ x Y'.

2d) Let S; and S, be closed orientable surfacesxifS;) = x(5;) thenS;

is homeomorphic t®;.

3) Prove or give a counterexample for the following statements:

3a) (10 pts) LetX be a metric space and be a subspace of. If Ais
compact, them is closed and bounded.

3b) (10 pts) LetX be a metric space and be a subspace of. If Ais
closed and bounded, thehis compact.

4) Let X andY be the surfaces with boundary such thais obtained by
removing a small open disk from? , andY is obtained by removing
disjoint small open disks from?.

4a) (10 pts) Show thak is homotopy equivalent t'.

4b) (10 pts) Decide whetheX is homeomorphic td” or not.

5) (20 pts) Give an example of a simply connected space which is not con-
tractible. Show your work.

6) (20 pts) LetX = S® — S*. Computer; (X).



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) Preimage of a compact set under a continuous function may not be
compact.
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2b) D? x D? is a contractible space.
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2¢) Let X and Y be metric spaces. Then X is deformation retractof X x Y.
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2d) Let S; and S, be closed orientable surfaces. If x(.51) = x(S2) then S
is homeomorphic to Sa.
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3) Prove or give a counterexample for the following statements:

3a) (10 pts) Let X be a metric space and A be a subspace of X. If A is
compact, then A is closed and bounded.

?faooﬁt A cu\aqc# A A baakd p o
M x‘,é)(‘ Cor et Cew/;/J ?&(Xo)} 5..\\\ K:ngﬁ,«,(xo)

- wrk
S‘V\CQ, ‘* \\ (ON‘PGC'(" qﬁvw‘d N :) AQB’J»(&) fﬂ,M)O.

Q (pn‘pa(-\— <) A c_(oﬁcg.
Clim K D opn Lok 7€R° ok bz dlxy) ¥ €A
Thgn ﬁBg(f} D an open ow- opor A Sz A (0"4,0‘\((’

%§\I\|Q (ows, A t)) B{ (‘ﬁ\ Lot O- OB{ j) Tm -gc‘\)‘quen

Weaw AS s open, Y \ote trd we ue e modek esetialiy]
3b) (10 pts) Let X be a metric space and A be a subspace of X. If A is
closed and bounded, then A is compact.
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4) Let X and Y be the surfaces with boundary such that X is obtained by
removing a small open disk from 72 , and Y is obtained by removing 3
disjoint small open disks from S2.

4a) (10 pts) Show that X is homotopy equivalent to Y.

O X B YS! o Xa\

4b) (10 pts) Decide whether X is homeomorphic to ¥ or not.
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5) (20 pts) Give an example of a simply connected space which is not con-
tractible. Show your work.
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' 6) (20 pts) Let X = S® — S*. Compute m(X).
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