MATE 6540assignment6

19. Exerciselof ChapteVIl, p.133in Dixmier.
20. Exercise2 of ChapteVIl, p.133of Dixmier.

21. TheBairetheoremHirsch-Lacombé'Elementsof functionalanalysis”) Let X beametric
spaceTwo playersPierreandPaul,play thefollowing “gameof Choquet” Pierrechooses
anonemptypensetU, in X, thenPaulchoosesinonemptyopensetV, insideU,, thenPierre
choosesnonemptypensetl, insideV,, andsoon.At theendof thegamethetwo players
havedefinedtwo decreasingequencegJ ) and(V.) of opensetssuchthat

U, av,ou,, foreverynON.

Notethat m U, = mNV we denotethis setby U. Pierrewinsif U is empty,otherwise
nQd
Paulwms We saythatoneof the playershasa winning strategyif he hasa methodthat

allowshim to win whatevehisopponentloesThereforethetwo playerscannotbothhave
awinningstrategya priori, it is possiblethatneitherdoes.

a) Provethatif X hasanonemptyopensetO whichis coveredby a countableunionof
closedsetswith emptyinterior, Pierrehasa winning strategyHint: Pierrestartswith
U, = O, andrespondso eachchoiceof Paul'sby usingthegivenclosedsets.

b) Provethatif X iscompletePaulhasawinningstrategyHint: if adecreasingequence
F, of closedsetsin X hasdiameteitendingto zero,then nNF # [.
nQ

c) Let X beacompletemetricspaceProveBaire’stheoremtheunionof asequencef
closedsetswith emptyinterior hasemptyinterior.

d) \Verify that an equivalentway of stating Baire’s theoremis: the intersectionof a
sequencef opendensesetsin X isitself densan X.

e) Baire’stheoremisusedin probleml18of thepreviousassignmenExplainhow.

Points9+ 6 + 14



