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) Image of a compact set under a continuous map may not be compact.
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2b) S? x I is a contractible space.
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2c¢) Let X and Y be two manifolds. Then X is deformation retractof X VY.
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2d) Let S; and S, be compact orientable surfaces. If x(S;) = x(S2) then
S is homeomorphic to S,.
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3) (15 pts) Prove or give a counterexample for the following statement. If
you are giving a counterexample, verify your answer.

Let X be compact, and Y be Hausdorff. Thenif f : X — Y isa 1-1,
onto and continuous, then f is a homeomorphism.
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4) (15 pts) Prove or give a counterexample for the following statement. If
you are giving a counterexample, verify your answer.

Let X and Y be two surfaces with boundary. If X is homotopy equivalent
to Y, then X is homeomorphic to Y.
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5) (15 pts) Prove or give a counterexample for the following statement. If
you are giving a counterexample, verify your answer.

Every simply connected space is contractible.
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6) (ZZ5) Determine the following surfaces described below.

(like S; ~ X, — nD? ie. S is the surface obtanined by removing n small
disks from Eg)

a) S is a compact, orientable surface with 3 boundary components, and
x(8) = -T.
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b)Tisa compact non-orientable surface with 2 boundary components, and
x(T) =
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Bonus) (20 pts) Let X = S — (S! v S1). Compute 7;(X).
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