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Exercise 1 (10 points). Let {K(k)}k∈N be a sequence of nonempty compact sets in Rn such
that K(1) ⊃ K(2) ⊃ K(3) · · · . Show that

⋂
k∈N K(k) ̸= ∅.

Exercise 2 (10 points). Let {K(t)}t∈(0,1) be a collection of nonempty compact sets in Rn

such that K(t1) ⊂ K(t2) for all 0 < t1 < t2 < 1. Show that
⋂

t∈(0,1)K(t) ̸= ∅.

Exercise 3 (10 points). Given any collection of sets {Aα}α∈Λ in Rn. Show that⋃
α∈Λ

Aα

(1)
⊃
⋃
α∈Λ

Aα and
⋂
α∈Λ

Aα

(2)
⊂
⋂
α∈Λ

Aα.

Is the equality holds in (1) and (2)? Prove or disprove it.

Exercise 4 (10 points). Given any collection of sets {Aα}α∈Λ in Rn. Show that⋃
α∈Λ

int (Aα)
(3)
⊂ int

(⋃
α∈Λ

Aα

)
and int

(⋂
α∈Λ

Aα

)
(4)
⊂
⋂
α∈Λ

int (Aα).

Is the equality holds in (3) and (4)? Prove or disprove them.

Exercise 5 (10 points). Let A and B be compact sets in Rn. Show that A + B :=
{a+ b : a ∈ A, b ∈ B} is also a compact set in Rn.
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