
March 2nd Continuity of functions

Injective
FX
, y EA and X#y ,

then flx)# fly)

Surjective
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.

FC d)=p

Continuity
1) f : X→ Y

, for every c- so 7 8>0 Sit
.

dy (flex) , fcp)) L E
FXEE d×( X,p) L 8

a continuity⇐ f-
'

(V ) is open in X for every VCY that is open

⇐ f-
'
(c) is closed in X for every CCY that is closed

3) Continuity⇐ f convergent seq Xa → X in X ,
we have

FCKa)→ FCX) M Y

limit of a function
let X.Y be metric spaces

,
ECX is a subset , and f:E→y

let p be a limit point of E , then

1am f-LX)=q if q E Y s.t.VE > 0, F 8 > o sit .
"→ P

flBEC p ) n E ) c Bg ( G )

OR

AXE E St
.

O e d
×
( X
, P ) C 8 dy ( f Cx) , q) < E

!÷mp f- ( pm) = q ⇒ f convergent seq pin → p with Pn C- E

11M f- ( pm) - q
n-soo



THM : Let f. g
: X → IR him fix) - A limgcx) -B

f→p x→p

↳ 11pm ( ftg) Cx) = AtB

↳

firm ( fo g) Cx) = A - B

↳ If;mp ( Ig) Cx) = A/B if BHO , qcx> to the EX

tf f
, g are continuous ,

f- toy , fog , flag are continuous

also f : X -74 g i Y-52 continuous
,
then go f : X → Z is continuous

TAN f : X → Rn with fix5- ( f.Cx ) , fzcx) . . . .
)

↳ f is continuous ⇒ fi ! X ⇒ IR are continuous ti - l . . . h

compactness
e f : X. → y continuous and E CX compact, then ← preimage of

f-(E) CY is compact compact set may

not be compact
EX ( O , → IR

t tf f :X-' R continuous
,
and ECX is compact, then

t't ' " " )

Ip,qEE sit. fcp) - sup ( f- (E)) and f-(g) =Mf(flee))


