
Math 421 / Homework 8.4

# 2 For each of the following sets, sketch Eo, Ē, and ∂E.

(a) E = {(x, y) : x2 + 4y2 ≤ 1}
(b) E = {(x, y) : x2 − 2x + y2 = 0} ∪ {(x, 0) : x ∈ [2, 3]}
(c) E = {(x, y) : y ≥ x2, 0 ≤ y < 1}
(d) E = {(x, y) : x2 − y2 < 1, −1 < y < 1}

# 3 Suppose that A ⊆ B ⊆ Rn. Prove that

Ā ⊆ B̄, Ao ⊆ Bo.

# 4 Let E be a subset of Rn.

(a) Prove that every subset A ⊆ E contains a set B which is the largest

subset of A that is relatively open in E.

(b) Prove that every subset A ⊆ E is contained in a set B which is the

smallest subset of E containing A that is relatively closed in E.

# 7 Suppose that E ⊂ Rn is connected and that E ⊆ A ⊆ Ē. Prove that A is

connected.

# 9 Show that Theorem 8.37 is best possible in the following sense.

(a) There exist sets A,B in R such that (A ∪B)o 6= Ao ∪Bo.

(b) There exist sets A,B in R such that A ∩B 6= Ā ∩ B̄.

(c) There exist sets A,B in R such that ∂(A∪B) 6= ∂A∪∂B and ∂(A∩B) 6=
∂A ∪ ∂B.
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