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Topelrgy

DEFINITION 1.1.1. A topological space is a pair (X,7) where X is
a set and 7 is a family of subsets of X (called the topology of X)) whose
elements are called open sets such that

(1) @, X € T (the empty set and X itself are open),

(2) if {On}aea € T then |, 4O, € T for any set A (the union of
any number of open sets is open),

(3) if {O;}k., C T, then ﬂle O; € T (the intersection of a finite
number of open sets is open).

S'MLSPO\ZL T"‘P
Definition 1.1. Let (X,T) be a topological space with topology T. If Y is a
subset of X, the collection

Ty ={Y NUIU € T}

is a topology on Y, called the subspace topology. With this topology, Y is
called a subspace of X; its open sets consist of alt intersections of open sets of X
with Y.

e The closed sets in .S are precisely the $e i mer An . Acx
intersections of S with closed sets in X. e "Mfi“ 'ZIW‘

& éxam’,,@ e Let S=[0, 1) be a subspace of the real line R.
Then [0, 1/2) is openin S but not in R (as for
example the intersection between (-, ;) and
Sresultsin [0, %)). Likewise [, 1) is closed in
S but notin R (as there is no open subset of R
that can intersect with [0, 1) to result in [1/2, 1)).
S is both open and closed as a subset of itself
but not as a subset of R.
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