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⑮time : compactness

Leth .
A topological space X is called compact If

every open cover of

X admits a finite Sub-cover
.
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.

W

day : Theorem (Heine - Borel Tum) .

- A subset A CR" is compact If

and only If A is closed and bounded
.
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A = S <R3 A ciR"

A <IR" A = ExeR" : x &A3
,

IS A"CR" open ? a union of balls)
.
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A subset A Of IR is bounded If I real >O such that

A c Ball (0 , r) .

I check If A is bounded & close II
.

To produce examples of compact spaces ,
we need only produce

examples of closed + bounded subsets of R"
.
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.

In
many

situations
,

It wont be too hard to show a set A

Is bounded (or not)
.
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Let X
, y be topology spaces ,

and
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- X
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18 RR" -> IR8. of X
K c R

- I > X
,I fix--Y a continuous function .

If K <Y IS

closed
,

so is f "(K) of
"
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Ex .
X = R

, Y = R f : R -> R (x
,,
x

,
xs)1x+ x

3

11 whats the distance from the origin ,
and is continuous /

Let k = 313 <R /11-00
.
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, 00) = K /1
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K is closed
,

so f"(k) is closed
.

SO S'is closed
.

The sphere is

Compact because is closed and bounded
.

⑭warning : K bounded > f(k) bounded
.
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X = R2
, Y

= R
.

Let f : (x
,,
x) + > X

,
and K = 513 <R

.

Then

f (k) = EE) : X-tR3 /1 A line from x = =1/
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