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Tychoniff's Them : Arbitrary product of compact
spaces is compact .

Recall Opens in Italy an unions of finite int
'
ns of sets

of the form ITI
'
U
, U EXa open .

tf Let Hal at A) be a collection of coinpet spaces .
Define X : = Taxa with product tap .

LE

let F be an ultrafilter on X . WTI F converges .

Since pushforwards of uf's along ets maps are uf 's ,
have uf finalaf on Xa Tae A .

Since each Xa
is compact , Fxs eXa s . f

.

tha)*F → xae Xa .

Thus f Ut Tg F B EF sit . Tia B e- U
.

Equiv , B E Tsi
' U ⇒ Tsi

'

U E F . Every
open nbhd of Hakea EX is a union of finite
int 'us of the FIU ⇒ Tuna

. a

E F ⇒ F→ Hakea .



That's it ! UF 's gave us a
"

simple
"

proof
since they (a) dntact compactness

(b) play wall with cts fns .

We could have tried a similar approach w/sequences,
but Bolzano -Waderstruss doesn't have a converse

in general .
This is a typical approach in mathematics . Given a
--

reasonable approach
"

to
a problem, either

(a) add hypotheses until itworks , or
Cbl define construct new tools that generalize
the original concept boat apply on more settings .

Or Ce) keep grinding ?
Approach (b) is nicely conveyed by Grothendieck's
"

Rising Sea
"

metaphor :


