





































































































MATH6o Basic Geometry and Topology
UWF HH117 1140 1230

TBA
Organization Midterm rt Sep 29 take home

Final weekof Nov 16
Homeworks first batch assigned on Fri 8 14 due Fri 8 21

Via SakaiAssignments

Quizzes every 1 2 week lo mi in the beginning ofthe class

Office hours Wed 5 6 pm via Zoom Club on webpage

Gradang midterm fnal quizzes homework
10 t 150 t 100 t Coo

e report your seats using here nd.edu seat
Anglo 19 each the class nets

10 12 13 17,19

Links
Tourse webpage www.nd.edu npmnev fzo MATH6o330 html
Syllabus www B nd.edu pmnev1fzo sy1labusepdf

Zoom officehours classes
ID 95626047322
psu pi I 5 1 2



51 20

Point set topology

Opensubsetso flR

def A subset U CIR is opene if for eachpoint EU there issome

r o s.t B Cx C U c

yea I distasyler 0114 c boundarynot dude
Equivalently UCR open

U is a union of openballs
def A map f Rm IR is continuous if Vopen U CIR

f U is open in IR equivalent to E f definition

Moregenerally V ft W is continuous if Vopen U CIR f U CR
n open f open is open
Rm IR

E
1 fromcalculus V 7 IR is continuous for f polynomials

in rationalfunctions112 exp
trig functions

domainof f
2 maps 1122 IR

Xi Xu 1 7 X CXz
and ex x t X Xr

S projector maps pre Rm R
x Xkm Xz

Leza ice composition of continuousmaps is continuous

Roof exercise

Lennai f IR is at if all componentmaps five R
X fax CfCx forCx are cont



proof Later

Leung If f fz V IR contmaps then fitfe and f f ane cont
n
IR

Prod
v Re IR i.e

f I as a compositionofcontnaps
X Iff CH fix fix th x similarly her fief

a f IR IR fca ai ax x polynomial
coefficients

each summand as a product of
a it nap 112 1112 andprey men p IR is cont thewhole

Sun isk x Xk continuous

Mna R IRM vectspace of non matrices

matrix multiplication gun GR M GR Mm IR is a contmap
CA B AD

by Lm since each matrix entryeftsADa polynomial andhence contfun of entrees
of AnB

Topological spaces

def A topologicalspace is a set X together with a collection T ofsubsetsof X
open subsets s.fi
i X and are open
ii any union of opensets is open
Ciii intersection of anyfinitenumber of opensets is open
a complement of an open sef is a closedset

def a nap f X Y betweentop space continuous if f V open nX
for any open CY
Exaplesoftop.ge 1 T opensubsets ofIR unionsofomballs

T the standardtopology on IR or metrictopology on IR



2 X set T allsubsetsof X discrete topology

Rem any nap X Y is continuous
diser IR X i f iff it is a constantmap

descr
J X set 5 14 X i discrete topology

me

Basisforat.peegy Ex opens in R are unionsof standardopens
BradLemay Let B be a collection of subsets of aset X satisfying

1a everypoint EX belongs to some BEB
b if B BzCB then H X E B n Br F B EB with BC B n Ba

U
x

B
B B z

Then T unions of assetsbelonging to733 is a topology on X
def If Ca Cbs are satisfied B is called a basis for thetopology J

or we say B gueratesthekopology T
Subspacetopology

ded Let X be atop space Ac X subset Then
F A nu I U is algology on A called the

susspaeetopdegy.TOl.II'is i i i s rs
r o radius

2 n sphere S fxc.IR 11 11 1 CIR

3 torus T u E RS I dist u C r o r 1
Z here C Cxy o x'ty

2 13 C IRI
unit circle in Xy planeC

y distcu C jzffdistcu.ws

4 GLn R vectorspace isomorphisms fi IR 1112



I
so

is Lnee isometries f IR 2112

7 SONAR ACONGR l def A L CM x GR

S Steed ViaCIR Cu uu lui EIR Ui's are orthonen
i e vi Uj Sig

C Mah R Rnk

mna
p edX

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 LnGR GLnar saltcees 4 prove centnuity of
A A CLn GLniihat.mn by suffices

IndieL b

2 Let G be one of SLnGR O CIR SONAR artsairspacetopology as subsets
of Max GR

The the map G G il continuous
A A follow from 1 and

Lemmay 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 fo e a t
if T
A D j of la contf la

Lm cs ft cont


