2) (5 pts each) For eacﬁ 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) Let X be a topological space and p,q € X. Then 7 (X,p) ~
(X, q)-
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2b) Let A be a subspace of the topological space X. If f : X — Aisa
retraction, then f, : 7(X,p) — m (A, p) is isomorphism where p € A.
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2c¢) All contractible spaces are homotopy equivalent to each other.
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2d) If X,Y path connected and m(X) ~ m1(Y), then X is homotopy
equivalentto Y.
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3) (15 pts)’Prove or give a counterexample for the following statement:

Every contractible space has fixed point property.
(X has the fixed point property if for any continuous map f : X — X,
there exists a point p € X with f(p) =p) -
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4) (15 pts) Show that R? is not homeomorphic to R3.
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5) (15 pts) Let n and
n > 2. p,q € 5" and X,, = 5" ~ {p,q}. Compute m,(X,) for any
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6a) (15 pts) Compute 7 (P?). Show your work. v
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6b) (10 pts) Let p be a point in P2 and let X = P% — {p}. Compute m,(X).
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