
Rayne

learning goals
• Review (path) connectivity
° Topological intermediate value thrown
• Haru fun

Recall that X is connected when all cts maps

f : X- foils are constant . Equivalently ,
one of U -

- f
- '
O
,
V -- f

- '
l is empty . Note that

f- nonconstant ⇒ U
,
V 1=0 , Un V

-

- 0
,
Uu V -X

i. e . U
,
V form a separation of X .

For X corn 'd
,

Top ( X, look ) = Top CX, lol ) Http IX. M ) .
In fact, X is connected iff Top ( X , -) preserves
coproducts : Top ( X , Leda's) =÷a Top CX, Ya ) .

X is path connected when V-x.ge/lFVixnsy
in X

,
i. a. V : fo , 1) →X ok with Ho) -- x.Miley .



x

we proud that intervals (and rays ) in IR are

connected
, from which it follows that

path conn'd ⇒ conn'd .

(ow could separate to,if

we proved (path) conn'dress is preserved by
• quotient
• product
• image (of cts fu ) y

' 'heard cartoon
"

o homotopy equivalence of spaces .

NI The box topology on aka has basis

{ LIYA l Ua EX a open theAf .

This is

finer than the product topology whose

basic opens
have the add ' l condition

Ua -- Xa for almost all a . In HW, you'll see
that Rino

,
is not conned . of course ,



IR
"food is conn'd since IR is conn'd and IT preserves

Conn
'dness .

Intermediate Value Than
- - -

Recall Math 112 IVT :

f : Ca. b)→ 112 cts
,
Hel zy

e ft b) then

±. ..: :
"

:::: :: i÷¥÷÷ .

F R ⇒ ffa,b ) is an interval.
Since Hal

, fade flab)
,get yeHa,b).

Wu can generalize by considering et fus
f :X → 7 where X is conn'd and Y has the

order topology Wrt some total order e on Y
.

(Basa = open intervals .)

Thin For such f :X→ Y
,
if tea) E y e f lb)

or flb) Ey Efta) , then 3-e EX sit . flaky .

PI The sets U -- fkn to, y) , Vfxn ly , o)
are nonempty disjoint open subsets of f-X E 7 .



If IctX s.t . fleliy , then f-X -- u u V is a

separation of FX , but FX is conn'd ke f is okI

t.gs The ordered square is connected but not

path conn'd :

X- to
,Ha is the square with Hai cographic order

topology .

Check that ur only used the

following two properties to show intervals in K2

warn conn 'd:

- least upper bound property
- if my Fz

at. × easy . { whiff am
X satisfies them as well a is conned !

Now suppose for
E F V: co, o)→ Cbl) inX

.

By IVT , Hod) -- X .

For each x e Toi) ,

Ux : -- f
- ' (KK lo,D) is a nonempty subset of Eo, I ] :n

'¥?
Is 47

an



For each x e fo, I]
,
choose get Ux n0h .

Since the Ux are disjoint, un get an injection
[o, l) ↳ Oh

,
& since 1917 uncountable ,

Q countable .

Props Every convex polygon can be partitioned
into two convex polygons , each having equal
area and perimeter .

fix convex polygon REQ .

Ft consider the function f:S
'
×Cl →R taking

ceil
, z) to the area to the left of the oriented

line through z In direction aid :

For
any

e09

I can have fczeio
, z) --O

=\ and area(P) :¥:1¥ ) #⇒ ¥
area flzeio, El .



By IVT, for each air I zo.EE af . Hei, Zo) =
{area LP)

.

Call Lo
,
Ro the left and right

polygons w/ equal arna .

Nov consider gift# R

o -
per
inn ( lo) - per intro ) .

Whoa
, suppose geo ) > 0 .

Then glue) -O
( ble Lo

, Ro swap ) . By IVT, TO sit . glo) --O .


