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inversefat thin applies
butnote that f isnot globallyinvertible periodicin y I

1 2ReviewofTopologymurmur

Def let X be aset I UiCX II someindexset1 with

OfX E T
arbitraryunionsofUis E t

finite intersectionsofUi's ET
theneachU is calledopenseteachUi XIUi closedset t atopology
I X.tl a topologicalspace anyU izp a lopenneighborhoodofp



Ex metrictopology on a metricspace X d metricd dkylso
dIXy1 0 I X y

defopenballsBr x yeX DKyler asopen dlxiet.dkH
dlxizledlx.ietdlyiz

hcX isopen if theU Jr 0withBrCHc U

3 allowsus todefine

convergence Xi w X i f forevery neighborhood UofX FNewst XieU Kim

continuity preimagesofopensetsareopen

Def Abijection f X Y with fandf continuousiscalledhomeomorphism

weoftenwantto study topologieswith morestructure

Def X t is calledHausdorff if forall Xl Xr E X x Ix r there are open

neighborhoods U of cuzofXc with U nU 0

Ex metrictopologyis Hausdorff choose x ex EX S dkind U Bg Ix 1HEB Ix
Zariski cofinite topologyonTK or E Uopen a 0 or XIU isfinite

notHausdorff

Generating topologiesbasis

Def TakeanysetX andB acollectionofsubsetsofXwith
al X U B

BED
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Thensetof all unionsof elementsof B iscalledthetopologygeneratedbyB



note 0 istakentobeincludedin lb
it is indeed atopologybydef anddueto lb finiteintersectionsincluded

alternatively to lb we couldjustincludefiniteintersections

Ex openballs in112 generatestandardtopology

Def A collectionB opensetsofX is abasisfor X t I i feveryopensubsetof X
is the unionof elements fromB

Def Kt is called second countable if thereis a countablebasisfor't

Is 112 secondcountable Yes takeballsatrationalpointswithnationalradius

Def Acollectionof open subsetsof X s t theirunionisX iscalledopen cover

For ScX anopencovenofS is acollectionofopensets Hi e I s t Sc Hi
I someindexset

Asubcollectionthatisstill acoveriscalledsubcover

Thin let X t besecond countableTheneveryopencoverof Xhas a countable
subcover f Lindelof space
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