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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 surface,χ(S).

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) D2 ×D2 is a contractible space.
2c)Let X andY be metric spaces. ThenX is deformation retract ofX×Y .
2d) Let S1 andS2 be closed orientable surfaces. Ifχ(S1) = χ(S2) thenS1

is homeomorphic toS2.

3) Prove or give a counterexample for the following statements:
3a) (10 pts) LetX be a metric space andA be a subspace ofX. If A is
compact, thenA is closed and bounded.
3b) (10 pts) LetX be a metric space andA be a subspace ofX. If A is
closed and bounded, thenA is compact.

4) Let X andY be the surfaces with boundary such thatX is obtained by
removing a small open disk fromT 2 , andY is obtained by removing3
disjoint small open disks fromS2.
4a) (10 pts) Show thatX is homotopy equivalent toY .
4b) (10 pts) Decide whetherX is homeomorphic toY 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 = S3 − S1. Computeπ1(X).














