Question 1: [ 6.5 Marks] Let R = {(a,©):a € R} U {R, @}.

a) Prove that R is a topology on R. [3.5]

b) Find all closed subsets of (R, R). [1]

c) Find the closure of the subsets:(1, o) and (1,2). [1]

d) Find A", where A = (0,1).[1]
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Question 2: [6.5 Marks]

a) Show that B = {(—o0,a):a € Q} is a base for the left ray topology £ on
R.[1.5]

b) Find the topology generated by the collection § = {{a}, {b,c},{a,c}}on X =
{a,b,c}.[2]

c) Let A=(0,1)u{2} and B=Qn[0,1] be subsets of (R, U).Find
Int(A),Int(B),Bd(A),Bd(B), Ext(A), and Ext(B).[3]
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Question 3: [7.5 Marks]

a) Let (X,T) be atopological space and A < X. Show that
A=AUA. [2]

b) If A and B are subsets of a topological space (X, 7). Show that
ANBCSANB [1.5]
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¢) Give an example of each of the following:

1. Atopological space X and a proper dense subset of it. [1]

2. A topological space X and subsets A and B of X with

Int(A) U Int(B) # Int(A U B). [1]

3. A topological space X and a subset A of X which is neither open nor closed.[1]

4. A topological space X and a subset A of X where Bd(A) = @. [1]
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Question 4: [4.5 Marks]

Prove or disprove each of the following

a) The collection {X, @, (0,1),{1}, (0,1]} is a topology on X = [0,1].

b) The usual topology ‘U is finer than the cofinite topology Tz, on R.

c) Bd(A) is always closed, where A is a subset of a topological space X.
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