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Attempt all questions. All questions carry equal marks. Any result proved
in the class may be cited and used without proof.

1. Let X be a topological space such that every real valued function on
X is continuous. Determine the topology on X.

2. Let F ⊆ IRn be a closed subspace. Prove or disprove: F is connected if
and only if F is path connected (give a proof if true or a counterexample
if false).

3. Let X,Y be topological spaces, f : X → Y be a continuous map
having a continuous section s : Y → X i.e., f ◦ s = 1Y . Prove that f
is a quotient map.

4. a) Let X be a topological space. Prove that every path connected
subspace of X is contained in a unique path component of X.

b) Let π0(X) denote the set of path components of X. For f : X → Y
continuous, let π0(f) : π0(X) → π0(Y ) be the function that maps
a path component C of X to the unique path component of Y that
contains f(C). Let g : X → Y be continuous. Show that if f ' g then
π0(f) = π0(g).

5. Prove or disprove: S1×S1×S1 is homotopically equivalent to S2×S1.
(give a proof if true, a counterexample if false).
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