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1. (6 points)
(1) Use homotopy groups to show that there is no retraction RP™ — RP* if

n >k >0.
(2) Show that 77(S*) contains an element of infinite order.

2. (6 points)
(1) Let p: X — Y be a fibration and suppose that s: X — Wandg: W =Y
are maps with gos = p. Assume g is injective. Show that s is a fibration.
(2) Let A be a subspace of a space X. Let i: A — X be the inclusion.
Assume i, : m1(A) — m1(X) is injective. Show that 72(X, A) is abelian.

3. (6 points) Let A be a closed, contractible subspace of a topological space X.
Assume the inclusion j: A = X is a cofibration. Show that the quotient map
g: X — X/A is a homotopy equivalence.

4. (6 points)
(1) State the Blakers - Massey theorem (i.e., the homotopy excision theorem).
(2) Define the infinite symmetric product S P(X) of a pointed space X.




