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1. Let (X, %) be a topological space. Let {F;};cr be a collection of closed subsets and U € ¥ such
that N;er F; C U.

(a) Assume that X is compact. Show that there exists i1,42,...,4, € I such that N}_,F;, C U;

(b) Assume that F;, is compact for some ig € I. Show that there exists i1, iz,

...yin € I such
that N_, F;, C U.

2. Let (X, %) be a compact space.

(a) Consider a sequence of non-empty closed subsets {F), },en with F,, 11 C F, for n > 1. Show
that we have N,enFy, # 0.

(b) * Further assume that X is Hausdorff. Show that for any continuous function f : X — X,
there exists a non-empty closed subset F' C X such that f(F) = F.

(Hint: consider the sequence Fy = X, F,,41 = f(F,) for n > 1.)



