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互 4 Continuous functions

Consider f A eui swi.tt An IfDfwe
say f is continuous at x.it

otsso.Edz0

st.hxxoued.xc A.impgufcxs fcx.su

c.i.e.fmf x exists and you fixx_x

A toant.at every xo EA then we say

f is continuous on A

Remark Sefnentòd characterizing Continuing

fwnatto wng.la cAst.f
fiXouewwelimfCxuJf xo

no



Zheoren.nl Egirdat Description 扣 Gntimig
Corrida f A Cui Rm Zhefououings are

equivalent
a f is continuous on A

b ftu is open in A for any open set ur

c f v is closed in A for any closed set U

d f Cū c ft for any W CA
e Vxo EA tiny xus in A cmvghg to Xo

we have limfhsfGD.mx

ninpf.lab Given open setucui.aecase f u is obvious t _Üfg
Giden f u 4 Given xef ie.fm Gu

yu is open
i ⼆ E ost.BE AcxDo U



Choose Ò os.tn

f l Bi x C Be AGD CU

Bòcncf 熙𠮨 a flu
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if tu is open
b Given cloned set VC IN

gtv f nm V f ui f V
A f f is cloned in A

linenopen
c Given We A

fcwj o cloned as f GED is dosed

wcf fcw c f GT
Ū cflfewj since f ft is closed

flū c ft



d Suppose not

i.e ⼆ Xo EA 王 set he3 am to xo but fan
does not cnn.to flxo
⼆ E os.t.HN EN flxn Cfglfcxo for some nzni

amhseflflxn.BE2T.fhsGBdfcxoDtk.ttW I xn.li xnk x as wax xo EŪ

fcx Ef ⼼ cfcwj lflxny
o.esa by Reenak on uguentrd characterization

of continuity ⼝⾎



Exg Conwda f N CR defined 多

flag fft ayjto.is
o 0

o

o.w.esf continuous at Co 1

It x y ran0 It ran0

x y Co ⼝ r o

f reno Hrmo

dosagecnolglltrsi oasr

sojco.DZf is continuous at Con



They Continuous functions map compact sets

to compact nets

吋 Given ant function f Kc 成 成 k is

compact
Given any open coven lud.az for flk
Y f is continuous

i f 以 is open UXEI_

If 做了3
EA

is an open wenfrk 8_
Y K is compact
i ⼆ finite Sub coven if GD 5 以 3

i.e.kc.fi I ui

flkjcfui.lu ⼀ mi d a finite
sub cover for fk if K ù compact Rz



Df We say f A f A is a homeomorphism

if it is out It onto and fi f CA A
o dno continuous

1 1 onto bijection
I 1 E injection
⼼⼝ 三 surjectn

bijection
⼆ injection

tsurjectim.Zheorem3rnn.cm timous bijection on a compact set

ù a homeomorphism

pf Suppose f R f K is continuous Kù compact

We only need to show that J is continuous

Given closed set VC K es v is compact

fan is compact fan is cloned

45 f maps cloned set V to cloned net.if ùant

及凹



不 Extreme Value Theorem

Suppose kcmiisaupact.fi K R Ò

continuous Then iuff yf are finite and
K

⼆ ⼆ I E K st

f ⼆ ⼆ iiff.fi supf
K

的 Y K compact f is

antifk is a compact
i flk is cloned and bounded by Heine_

Bored theorem

iwff.mg f are finite
K

Iet syf M.ts

neghhinkst.ru⼀点 flxn EM



fhsconv.to M as 反 x

Y K is At compact note ampaetzttnwycompact
⼆ 2 加了 has cnn.mnneg.to girl limit T E K

and flxkj M as jsx
Y f is continuous

i flxkj f 女 as jsx
fli m supf 多 uuigeumog limit

K

The proof for existence ogeeks.tn ftp.iyt
is similar



Df We
say f A cmi mi is uniformly continuous

if HE 0 ⼆ 8so

s.t.ltxcyEA.UX glkdimpgufcxs
fcgsuaE.zhenran5

net Continuous functions on compact sets are

uniformly continuous

的 Lt f Kc 成 成 be continuous and Kù

Compact
Given Es0 x EK 彐 8 x so at

nx gued.yekimpgnfcxsfnnei.IRx XEK 了 is an open cover for K
望

⼆ finite sub coven I Bcglxi Bòylxw 3 for K



在 òamin hi ⼀ 剩 了

gnx yni.x.ge K then AǗKOCO
⼆ xist.lt x_x in òcxi

BoyanEDITSand ng xiusuy xlltnx x.tl
Òt ÒÌ ⼆ òcxi B

哭 的

⼈ Uflx fly ME uflxj fcxijktufcxijfysk.IE⼗ ⾄ ⼆ C

i f is uniformly continuous on K
Rz


