
Question 15

Question 0.1 Determine which of the following subsets of R2 are open and

which are closed:

{f(x, y) ∈ R2 : (x − 2)2 + y2 < 9}

This subset is open, because firstly it does’t contain its limit points, sec-
ondly because its complement R2\f(x, y) is closed.

{f(x, y) ∈ R2 : (x − 2)2 + y2 ≥ 9}

This subset is closed, because it contains its limit points and its comple-
ment is open.

{f(x, y) ∈ R2 : (x − 2)2 + y2 < 9 and x ≤ 0}

This subset is neither open or closed. This is because the (x − 2)2 + y2 < 9
would make the set open but the x ≥ 0 would make it closed.

{f(x, y) ∈ R2 : (x − 2)2 + y2 ≥ 9 or x ≤ 0}

This subset is closed because both sections of the set. ie the (x−2)2 +y2 ≥ 9
part is closed and the x ≥ 0 would also make the subset closed.
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