HOMEWORK SET #13

MasterMath: Set Theory
2018/19: 1st Semester
K. P. Hart, Benedikt Lowe, & Robert Pafimann

Deadline for Homework Set #13: Monday 10 December 2018, 2pm.

(54) Let X be a Polish space, with topology 7, and F' a closed subset of X. Let o be the
smallest topology that contains 7 U {F'}. Prove that o is a Polish topology and that the
Borel sets defined from o are exactly the Borel sets defined from 7.

(55) Let {A, : n € w} be a pairwise disjoint family of analytic subsets of X. Prove that there
is a pairwise disjoint family {C,, : n € w} of Borel sets such that A, C C, for all n.

(56) Let {A; : s € Seq} be a family of Borel sets such that Ay O A; whenever s C ¢t and such
that A, N As—, = 0, whenever s € Seq and n # m. Prove that (J,cp(new Aain 18 @
Borel set. Hint: Try to interchance | and ().

new

(57) Prove that there are a set of measure zero Z and a meager set M such that R = ZU M.
Hint: Inspect the proof in class that p*(Q) = 0.

(58) Let r € (0,1). Construct a closed nowhere dense subset D, of [0, 1] such that u(D,) = r.



