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1a) (5 pts) Define continuity.

1b) (5 pts) Define compactness.

1c) (5 pts) Define connectedness.

1d) (5 pts) Define path connectedness.

2a) (10 pts) Give an example of a topological space(X, τ) which cannot be
written as a metric space. Explain your answer.

2b) (10 pts) Show that metrizability (having a metric) is a topological prop-
erty.

3) (15 pts) Prove or give a counterexample for the following statement:
If X × Y ' X × Z thenY ' Z.

4a) (10 pts) Show that a component is closed.
4b) (10 pts) Prove or give a counterexample for the following statement:

A component in a topological spaceX is both open and closed subset of
X.

5) (15 pts) Prove or give a counterexample for the following statement:
Let (X, d) be a metric space, andA ⊂ X. A is compact if and only ifA

is closed and bounded.

6) (20 pts) Show that ifX is connected and locally path connected, thenX
is path connected.






