



































































































































MATH 60330
8 12 20

tenma continuity criteria for maps to a subspace
Let X Y top spaces Ac 4 with subspacetopology Then

subset
a The inclusion map i A Y is continuous
b f X A is cont iff the composition X A Y is ant

cont maps involving subspaces
by

1 G Ln IR GLnGR saltcees 4 prove centnuity of
A A GL GL hat by 21 suffices

atomL b

t
2 Let G be one of SLnGR n SOC artssubspacetopology as subsets

of Max CIR
The the map G G is continuous

A A fellas from 1 and

terma If X Y and fCA CD then ftp A D is continuous

f f j wt subspace topology on A B
A D

Preet X Y i cont Ca f i a t
i g f's 11
A B j ofta contf la

cs ft cont



Product topology def For X Y topspaces theproducttopology onthepf

XxY cx.gl xeX yeY is thetopology generatedby subsets

B uxvlu.ge X Voge Y

Ree B is indeed a basis Ca ht y CXxY C B
b ixV 7nCUzxVD

CUinudxCYnVD.Bis not itself a tomboy not d fEpE fTintin I as

Lemman The product topology on RmxR
agreeswith standardCaretric topology on Rmt 112 112
Proof homework

Lenya continuity criterion hermapsto a product
Let X Yi 42 top spaces
4 Projection maps p Y X Ye Y are continuous

Cii a map f X Y xyz is continuous the compositions
X Y x Ya Y are cont for 1 1,2

piof i th conponentmap of f This is ageneralizationofLm
fromlast timeCukeduaefornaps

Leza Let f X Y be a map of top spaces
to R

Let B be a basis for topology on Y Then f is ont
if f B c X V B EB

open
obvious

Proof of Lm C letUcY pi U U xYz once YxYz p cont
open pre similar

ii XEyxYn cent piof cont as a composition Casing i

b Lm it suffice to check that f Ux of X V UEen't nk



f cu 027 fico n fi uz c X
opet openOpen

Lemme Let G be oneof groups GLn R SL nGR Ocn SOG
with subspacetopology at a subset of Max IR

Then C is a topological group i e G is atop space and agroup sit
a multiplication map C x G

µ
G is cont

ab inversion map G G is cont
g g 1

Prod Cb alreadydiscussed

a Gx G A G CH m i x IoTfix ti
MaNUR Mn GR Mn GR cont shoe

in its componentsare
G G j G Mn CIR

Ck is cent µ is cont
continuityofmaps tosubspace

Quotientterology
def Let X be a top space and an equiv relation on X
Denote XL the setof equiv classes p X XL thequotientmap

K 1 3 x

Quotienttopology on XL is the collection of subsets
T Oc XL P U opec X 3

d XL with torelegy T isthe quotient space

If p X Y surjectivemap then Y X n where a a iff pGdpG
top
space In particular Y can be equippedwith quotienttopology



Examples
1 Let A CX Define an equiv rel on X x y if x y or

p topspace a y E ASubset

XIA Xlr Ex D Is
f int it is homeomorphic to S Gill see later

IaHachngs_race_iAgTIsXhfYXIYIaay.fgaIy.f.uachigmapg2 realprejectivespace

RP l d m subspaces of IR westoppedhere
Map S IRP is surjective IRP S

ou subspacegeneratedby 0 with quotienttopology
3complexpresectivespacelcpn

i din subspaces of S
o zo z e S

h Grassmaninfold
Gu Mmk k din subspaces of IR k

Wehave a say map
Uk Rnk Lcu un l o.eeRntYu.isareon3d7GkCRnek

Cu Yu 1 Spanfor Uk

Subspacetop on VuccRnth c IR induces a quotient top on GEAR k

complex Grassmanian Gk
the similar construction

Lemme continuitycriterion Loramapoutof a quotientspace
E Projectionnap pi X XL is continuous

Cii A map f Xlr Y is ant ill the composition

Is XL f Y is cont
proof homework


