
    

        22: Uniform Continuity 



UNIFORM CONTINUITY.

Let: Call f:x ->Yuniformly continuous on X

if X 220, 7820 s.t.

XX andpin X, b2X, p) <8 => d(f(x),f<p) < E.

(same 8 works for all pin X.(

m

-

I If(g)= W

fa,!g

Ihm:f: X -> Yconti, X cpt, ..
then of is uniformly conti on X. (14,18) I

spf):Given Ex0 [Goal:find a 8 that works for all p].

Each pt Xhas Syball sit. eCy,x)<8 => difcy), f(x) < 2.

These cover X.
↓Lebesque

number.

&:(Can I find 8 s.t. if dip, g) <8, then p. 8 are in the same cover set?]

For them d(f(p). f(g1) < b(f(pc, f(x)
+b(f(g), f(x)).

Lebesque covering lemma:If SUCY is open cover
of cptX.

then = 830 s.t. VxEX, Bg(X) is containedin some UI.
↑Lebesgue # of over.

cyf):Since X cpt, I finite subcover 34:3?

If I closed, define d(X,k) =jofd(x,y
claim:d(x,K) is conti function of x (show).

-m f(x) =12d(X, Hai) is conti fun on eptset,

so it attains its min value 8.

So if f(x) =8, then atleast one of d(X, Ui)= 8, so for this i, B8(X) < Ua:#.

Note:820, since f(x) > 0 at each X, since Haiare open cover.



Ihm:f:XtY conti, E connected in X, then fiE) is connected.

<ps suppose f(E) is not come, then f(E):AUB a separatedunion.

Note KA =f(A). are closed (since f: cntil

kB =f"(B)

LetE, =f) AL vE. disjoint, nonempty,
Ez =f(B)nE 3
E, CPA closed, so E, CKA

Es kB closed.
So Ez 2 KB

&karEz =b

(f) f*B), & ArB =10.3

similarly, KBcE, = t

So Eis separated 4.

Ihm:Intermediate Value Thm

If f: (a, b) -> IR conti, & f(a) < << f(b)

then 1 x = (a, b) s.t. f(x) =C

pf, (a,b] comn=> f(2a, bi) comn.

butif I is not achieved, then I would disconnect" f([a,b3).

converse false:f(x) =

S,int*Eo
not com, but sat's I4

prop.


