
Def. AsetA is dense in XifF =X.

Every pointof X is a contact point ofA.

①

Def:Let x- X. Aneighborhood of xis on open set

containing X. The collection ofall such neighborhoods
of
xis devoted 0(x) and called the reshberhead

->

base atX, ↑
-



Continuity

Medic space vesse

f:X- Y

Itsif whenever in-X, f(xh) -> f(x)

Alternative:

f is its' iffor every x-X and
every

230 there

exists 850 such that

f(Bs(x)) =Bz(f(x) reminds:

Bs(x) e- -
-(Ba(f(x)))

f"(w) = 5x7x:f()*W3

8 ⑦↓



Prop;fis its> itis its

Pf:Suppose -is ats' and suppose yn->xin X.

We need to show f(x) -> f(x),

Let9 70. Pick 370 so thatf(Bs(X) <Bg(f(x).
Pick N so thatif n>N xnGBs(4). Butthen of

n>N, since nu- Bz(, SN) -> Ba(f(x)).

so f(xe) -> f(x),

conversely suppose f is notots! So thereis some xxxand

on 930 such thatfor all 520 fCBs(x) &Balf(x).
But then for each nEIN we can prekxn-Byr(x)
withf(xu) * Bg(f(x). But then xn-xbut

⑭f(x). ⑫ B



1 Def: f is ats" of whenever ULYis open,

f"(8) is openin X.

Pop:f 135 ctsET is to

Pf:Suppose ofis ats! Let0&Ybe open

and pock x -f (0). Since U is open and since

f(x)-0, thereexists 330 with Balf(x) =0.

Since f is its thereexists 820 so that

f(Bz(x)) =Ba(f(x) =0.

Thatis, BS(X)<f"(U) and f (0) is hence open,

Conversely, suppose of is at! Letx -Xand pick 270.

LetU =Bg(f(x) so U is open,



there &"(U) is open and contains 4. But they

there exists 630 such thatBS(x) = f" (0)= f-(Ba(f(xi)),

->

Def.LetX, Y betopological spaces.

We sayf =X-
i
is continuous it whenever WIR is open

f(U) is open inX.

Examples 1) Every continuous function can knew about

before taking a topology class.

2) f:x- Y

f(x) =yo for all X,

It is a constantfunction



OCY, open f" (0) = 2Tok
U

3) fix- X

f(x) =x(f =1d)

4) A composition ofcontinuous functions is its,

Xzyzz

(90f)" (0) =Ex-X =g(f(x) =03

↑ =ExtX:f(x) -g"(0)3
opennz

=5xtX: xt+ "(g+(0))3
=f t(q -(8))



Handy facts

1) f"(VA) = ftend

2) f"(1Ac) =fftcae
3) f"(1) =f- (A)<

1 f(y-() =Uf(c) yep!
xtI

>23'f(G) =1e) 8 o no!

3) f(x) =f(c)f(x) =y
f(c) =5y03
f(c =G403,



f(c)
=

425403

Exercise:Make I'md 3' correctby chasm =to

on appropriate inclusion.

Exercise: f:X-Yis continues if and only if

wherever VKTis closed, f" (v) is closed,
-

-

Def: Let I, and In be two topologies on X.

We
say I is finer than to land In is

course thm2) oftste.->

f : X - Y



The finer thetopology on X and the course the topology on

theeasier it is for of to be continuous.

Agood topology strikes a ballace between having too few
and toomany open

sets.

f:Xdic -> Y
is always continues,

f:X -> Yind is always contains,

X ind IR- X disc

Challenge:f and
I are

continuous off they are cost.

Def:Amap fix- Y 13

open if f(U) is open in
Ywhenever his open in X

-

closed if f(V) is closed in?Wherever V is closed in X.
-



HW:cts, open, closed me all independan

Def. A map
f: X-Yis a homorphisms ofit

is a bijection, is continuous, and has a continue invese.


