
Exercises
E9.27 [0QC] Prerequisites:[0R9].Show that, for every closed set 𝐶 ⊆ 𝑋

there exist countably many open sets 𝐴𝑛 such that⋂𝑛 𝐴𝑛 = 𝐶.

Solution 1. [0QD]

A set obtained as an intersection of countably many open sets is
known as ”a 𝐺𝛿 set”. The previous exercise shows that in a metric
space every closed is a 𝐺𝛿.
Passing to the complement set, one obtains this statement. A set
that is union of countably many closed sets is known as ”an 𝐹𝜎 set”.
The previous exercise shows that in a metric space every open set
is an 𝐹𝜎 set.
See also the section [14J].
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