MATH 330
HOMEWORK DUE MARCH 3, 2008

1. Let X be any non-empty set. Define the cofinite topology on X to be the collection
O={AC X |A=0or A is finite}

(recall that A€ is the complement, A° = {x € X |z ¢ X }). Prove that this is actually a topology.

2. A set A in a topological space X is called connected component if A is both open and closed.
a) Give an example of a topological space with exactly two connected components.
b) Give an example of a topological space which has an infinite number of connected components.
¢) Give an example of a topological space which has only one connected component.
In each case, explain carefully (prove) that your example behaves as claimed.



