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Let ✗ be a set . A topology on ✗ is a collection I of subsets of ✗

(called the open sets ) such that
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,
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, I is closed under finite intersection and arbitrary union ,
i.e .
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if U ≤ I ther U U E J .
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If {U, : ✗c- I } is an indexed collection of

open sets
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Example (standard open set )

The standard topology on IR
"

: ✗= IR
"

. A set U≤ IR
"

is open if

④
for all ut U , there exist. e >0 such that

Blu) Bela> ≤ U .
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Euclidean distance
In other words

,
a standard dlx

, a) = ✓C✗iÑ+...+(✗a-
open set

in R
"
is a union

(the open E- ball centered at us .
of open balls .



F-g. (More generally ) Let ✗ be
any set

and lets be a collection of

subsets of ✗ which cover ✗ ,
i.e
.
Us = ✗ . Then the collection of all

unions of finite intersections Sin San . . . Ask , Sii -; she S is a topology
on ✗ .

The members of S are called a sub . basis for this topology
and the topology is said to be gained by S .

S is called a bad for a basis ) for the topology if the topology is

the collection of arbitrary unions of elements of S .
This holds iff

for all so
,
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Sz and all at Sansa
,

there exists § c- S such that

u c- § ≤ Sin Sz .


