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1- Prove or disprove. (X,Y are topological spaces, A,B are subsets of a topological space X, A

denotes the closure of the set A, A� denotes the set of limit points of the set A, A◦ denotes the interior

of the set A, ∂A denotes the boundary of the set A.)

(a) (A ∪B)◦ = A◦ ∪B◦.

(b) f−1(C �) = (f−1(C))� for any continuous function f : X → Y and for all C ⊂ Y .

(c) If A◦ �= ∅, then A◦ = A.

(d) If A and B are connected and A ∩B �= ∅, then A ∩B is connected.

(e) If X is connected and if A is a proper subset of X (that is A �= ∅ and A �= X), then ∂A �= ∅.

2- Let

T = {(−∞, a) | a ∈ R}.

(a) Show that T is a topology on R.

(b) Compare this topology with the standard topology on R.

(c) Let A = (−1, 1) and B = (−∞, 1]. Find the interiors A◦, B◦ and the closures A, B of the sets

A,B in this topology.

3- Let X,Y be topological spaces where Y is Hausdorff. Let A ⊂ X be dense in X, i.e. A = X. Let

f, g : X → Y be continuous functions such that f(a) = g(a) for all a ∈ A. Show that f = g.

4- Let X,Y be topological spaces, a ∈ X and C ⊂ Y be compact in Y . Suppose there is an open set

N in X × Y such that {a} × C ⊂ N . Show that there is an open set U ⊂ X and an open set V ⊂ Y

such that a ∈ U , C ⊂ V and U × V ⊂ N .


