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d n: a topological space X is called compact if every cover of X

admits a finite subcover

Inot if X admits a finite subcover
, every cover needs to admit one

as IR"
thm

: (Heine- Bovel Theorem) ↓
--

a subsect Ac is compact if and only if used bounded
-

I↳>standard L

A needs to be a topology if As is open

topological space A = 3xt1R"/X A 3
I subspace topology) SO is ASCIR Open ?

dan :

a subsct A o IR" is bounded if Fr>0 GRR S. t . A <Ball 10
, 1)

to produce compact spaces ,
we need closed and bounded subsets o IR"

r : shouldn't be too hard to show a set is bounded (or not)
.

10 10
Y

ex
. SUPPOSe 5 #S 9

,, 92 ...., anEIRso S. t .
FXEAcIR" ((Xil- 9i)

then AcBal 10
, 59 : ) S

-

-

en - 10
4

= yz · (A ,, 92)
I IX . / ---- "

W

- -
conditions for ⑪- r = ra+ a ?

bounded I
A

I
- 18 ir = x,

I I

IR" IR - ---- 2

propition
:

let X
,

Y be topological spaces- --104 IR .
and fix-Y is a continuous ↳

...
fun it on

.

ifA is closed
,

so is f-ck) of X ·

I

KCIR" of IR"

1x
.

X= IR
,

Y= IR

f : IR3-IR If is continuous)
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distance from

origin

12t 13 = 513 <IR

is I closed ?

yes b/c K is open

1 = (- c
,

1) V(I
,
c) can be written as a union of open balls in IR

x = - 3 .4
,

= 3 . 4 x = %2
,

V = 1/2

inst! ↳ this are
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Ball(X
, r) = (X-r

,
x+ r) CIR all open balls

single points in IR are closed

soF) is closed

distance 2 (X ,, X2
,
Xy)

from origin= I
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is f(K) bounded ?

yes bi a sphere w/viI can be bounded by a sphere of r = >

...
So the Heine Borel Theorem tells us se is compact

warning
:

I bounded# +-(K) is bounded bounded only
describes Euclidean

1X
.

X= IR
,
Y = IR 12 a

spaces
let f : x -> Y IIX

, X211- X ,

and K = 313 < IR

tenf-1(K) = 3)1 , Xc)/Xz FIR3
" ! x

,
= 1

↓
not bounded
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is a subset of an open ball of radius r = 2.



to show something is open/closed , try to create a function to IR

then use KCY is closed > f (K) is closed


