
open in [0,1] and closed in [0,1].
->U is const

Execuse:The continues image of a path connected space

is path connected.

⑰
Exercise:If P19,5 -X and there is a pathfrompte q

and a pathfrom a tow then there is

also a pathfrom p to ro



D r V,: [0,1 -X

↳
W2(33Xwi :So,"3D

P

: ["e,1]-X

-IfExabayis a collection ofpath connected sets

an 1xF% theUX is pathconnected.

:



Prop:A quotient of a pathconnectalspace is pathconnected.

Prop:A finite productof path connectedspaces is path connected,

xxY =YRyM, 2S *4

-
00/



Companats

Let xeX. Letx
=Et = X:xEA, A is connected by

LetComp(x) =W A. 1 A 22x3+
Ax AEx

Observe Comp(x), *e(connected) component of xis connected.

Comp(x) -> Ex. It's distincted because it contains

every elementof x. Itis the largest
blement.

We could have deferend comple) to be thelargest

connectedset thatcontunes x,



Exercise: If A& Q has move the one point then
Ais disconnected.

[0,11 Q

· Ca,11 k

Hence of
91Q Comp(y) =293

Such a space is called totally disconnected.

Note: This is notthe same as the discrete top.

-0

xyX.Whatan we say

aboutComp(x) vs Comply),



Then either comple) & Comply) =0 or

Cap(x)= Camply)

ItComplx) & Comply) -0then copx) U Comply) is

connected and contains x and y. So Comply)* ComplaiUCouly) and

Comply)I Couply) and vice-versa.

The components of a space partition of

xay if there
is

C
a connected setcontainsF x,4

Aconnectedspace has one component. Comp(x)= X.



Consider a component complx).
A=B =E
er

corrected ↑
connectio

Observe that Tamp/x)

is connected and contains x.

So Comp(x) = Sample) and have complex) isclosed.

Are components necessarily open? No! In the comparats

are singletons thatare not open.

Ifa space has finitely may components them
the components are open.

04 I compants are a finite intersection

000
ofopen sets)



Def:Aspace is locally connected ifitadmits a basis of connected

open sets,

Prop:In a locally connected space
components are open

⑳ I Pf: Consider a component C. connected
↓Letx= C and find a basic

open set is containg x,

Exercise:If I is a component Since is the largestconnected

of X and x= 2 they set containg x x= B &C.

Here I is open.
Comp(x) = C.

Note:manifolds are locally connected,



There are path connected variants of the above,

PComp() is the losestpath connectedsetcontaing x.

Itis the conion ofall path connected sets contung x.

Itneed notbe open or closed.

Just one component.

⑪11 A in A*is A*↑
not open in A*

The pathcomponents of a space partition the space,

Each pathcomponentis contained in a single compant.

x +P(op() =(omp(x)



①I
Locally pat connected:Has a buns at pathconnected sets,

Exercise:Path components in a locallyconnected space are open

path

and closed.

Prop:In a locally path connected space the componentsand

path components coincide.

Pf:Letx2Xand consider Complet and Pomp(y).



Since PComp(x) is both open and closed in X and

is contained in comple) itis both open and cessed

in Comp(X). Since coup() is meted and since PCap(x)=y
Pomp(X) = Camp (A)s

Cor:Alocally p.c. Space is connectedIT it is pathconnected,

Con: Connectedmanifolds are exactlythe path connecte

manifolds

(Manifolds are locally path connected)

Why are balls in IR" path connectal?



Bry] is is path connected,

Consider xt Br(z]. ex⑳
U(s) =(1 -s)= +

3Y

01 d(z,(- s) =+sx) =1)( -5)z +3x - z1)

-s7zin+sx
=11s(x -z1)
= (s)(1x- z1)

=(s)d(z,x)
<IsIN

r



Star sluped wort, P.

Theseone- pat connected,


