
Math 5500/6500, Fall 2021, Dr. Smith
Test 01; Problem 4 Solution

Problem 4. Consider the following subsets Mi of R:
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{
1− 1

n

}∞

n=1

⋃{
2 +
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n

}∞
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⋃{
3− 4

n

}∞

n=1

M2 = {x|x2 < 5} ∪ [5, 7]

M3 = {x|x ≤ −7} ∪ ((2, 3) ∩Q) ∪ (5, 6).

Part A. Using the standard topology of R, determine
(i) the set of limit points of Mi;
(ii) the interior of Mi;
(iii) the boundary of Mi.

Part B. Repeat part A but with the topology T̂ on R generated by the
basis B̂ = {[a, b)| a < b}.

Solution. Let’s use the following notation:
(i) M ′

i denotes the set of limit points of Mi;
(ii) int(Mi) denotes the interior of Mi;
(iii) Bd(Mi) denotes the boundary of Mi.

Part A:

M ′
1 = {1, 2, 3}

M ′
2 = [−

√
5,
√
5] ∪ [5, 7]

M ′
3 = (−∞,−7] ∪ [2, 3] ∪ [5, 6]

int(M1) = ∅
int(M2) = [−

√
5,
√
5) ∪ (5, 7)

int(M3) = (−∞,−7) ∪ (5, 6)

Bd(M1) = M1 ∪ {1, 2, 3}
Bd(M2) = {−

√
5,
√
5, 5, 7}

Bd(M3) = {−7, 5, 6} ∪ [2, 3]
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Part B:

M ′
1 = {2}

M ′
2 = [−

√
5,
√
5) ∪ [5, 7)

M ′
3 = (−∞,−7) ∪ [2, 3) ∪ [5, 6)

int(M1) = ∅
int(M2) = [−

√
5,
√
5) ∪ [5, 7)

int(M3) = (−∞,−7) ∪ (5, 6)

Bd(M1) = M1 ∪ {2}
Bd(M2) = {−

√
5, 7}

Bd(M3) = {5, } ∪ [2, 3)
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