set Afopology
So for: Defined “topological space” - (X.T)

() Froducing Examples: (R) Find ways to describe spaces
R" euc. space - compact | Thm: [Hcine~Borcl] AeR"
tompact <= fis closed & bounded
P Pogers
XY Products . HousdorfE (Thm: X 1S hausdorff <> A € XxX )
X/~ Quetient s closed
AeX  Subspaces

(%.d) Metric spaces Properries of Spaces satistfy:
> If X 1§ homeomorphic 1o Y, then X has
propurty P <> Y has property P

Q Nof path-connected
¥

et Lek X be a‘i'opolo%ical spate- We Say Xis Pam-connecﬂd iV x,x e X, there exists a path conmctm’
Xtox
Defn: A path in 4 top.
wesay ¥ iS @ path from Ylo) to F ) § +hat y(o) connects +o F () space, X,i$ a cts. fxn
¥:lol =X
Ex: Ris path -connected
fix x,ce R. we wrs 3crs.fxn y: [0 — R
ST x0)=x & %=X Congider the function
(lon]1—oR
t— X+ t(x-x)
Nott: ylO)=x=3
¥(D=X'=-9
¥ 1S cts. (You can uge )

— - — —

€-§ or appeal
+o Hhiro's Claim



< R? Then A s not path connected

WTS 3x.x €A s+ ¥y :[0a]1—A w Y =x%, ¥)=X
Fannot be C4s. so choose X€A sT. x, <0, x'¢A s+ X >0.
If Fo)I=X, & FN=X. then Yb), <0 & ¥(1), >0.

0.1 —— Alc IR"
\ |

Because composinon preserves continuity , “y ¢ts = Y1 = Pooy iscts”
But 7 elementof A wi X-coordinaie equalto zero

(1) Pictures v. Existence of fxns
(2) tow're we using. VT?
(3) connected V- Patn - connected



