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Define separated sets.




Separated Sets

Def I

Let A and B be two subsets
of a topological space
(X.T). Then Aand B are
said to be separated sets if
and only if

ANB (i
and
ANnB |

Separated Sets

Def 1I:

Let A and B be two subsets
of a topological space
(X.T). Then A and B are
said to be separated sets if
and only if there exist open
subsets U4 and Ug of X
containing A and B
respectively such that

-"'q | 'Ulr., |r1
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Question No : 37 of 41

r Show that a discrete space X'is separable £ and only if A" 15 countable
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Proposition 1:
A discrete space 15 separable it and only it it iIs countable
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MTHG634 Topology
Question No : 39 of 41

Show that every second countable space is first countable.
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m:niun No : 36 of 41

Prove that every subspace of a second countable space is second countable.

N

Answer ( Please click here to Add Answ_er]-




Second Countable Spaces

Remark:

Every subspace of a second countable space is second
countable

Vioodt Lt A <X (X ¥ .Scrnul(mMS#ta)

A 00

o 3 Be{b | veN ik
N Bﬂjnn%ﬂ\ném s

it for Ty Md By b G
<5 B b S¢cow4 Courtalnle

A\




MTH634 Topology
Question No : 33 of 41

l""'_—_—___.._._.____,_._

Define 77 - space.




I, Space

Def:

A topological space (X,7T) is
said to be "7, Space" iff for
each x,y € X such that

x # y there exist open
subsets U, , U, of X
containing x, y respectively
such that y ¢ U, and

x & U,.
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Grve one example of second countable space.
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Examples: Second Countable

Let us see discuss some
examples of second
countable spaces.

Example 1:

Let X be a countable set
with discrete topology. Then
(X, Tpis) is second countable.
Recall basis for discrete
space, |.e.

B = {{x}|x € X}







Normal Spaces

Def:
A topological space (X, T) is
said to be "normal" iff for
every pair of disjoint closed
subsets, Fy. Fs C X there
exist open subsets Ug, and
Ur, containing Fy and F;
respectively such that

U.r] I UFJ 0.







Metric Topology

Metric Topology:

Let X be a nonempty set with metric d. The topology 7
on X generated by the set of all open balls in X with
respect to d is called the "Metric Topology."

We also say that a topology 7 on X induced by the metric
d.

Metric Space:

Consider X with a metric d, this d induces a topology the
"metric topology." (X, d) is called a metric space.




Ne:11ofil3

chne connected set
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Connected Spaces
e E——

Connected Set:

A subset A of a topological
space (X, 7T) is said to be
connected iff there exists no
pair of nonempty open
subsets U and V of X such
that

ANU and ANV

are nonempty disjoint sets
and

A=(ANU)U(ANYV)
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camples: Compact Spaces

Example 2:

A set X with topology 7
containing finite number
subsets of X is compact.
Reason:

Since every open cover ( of
X is a subclass of 7 and T
itself finite so C is finite too
and any subcover § of C is
also finite.
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Connected Component

Def:

Consider a topological space
(X.7). Let a€ X and C be
a connected subset of X
containing a.

Then

is called the connected
component of X containing

Connected Component

Remarks:

@ \ S*q,a (Y 3) 1. The connected
‘s uwul)ﬂo! component C, is the
largest connected subset
f%’% it 'J"'Jb of X containing a.
owe Connoieol 2. If b e C, then Co'= Co

(m\-‘:ohq&; 3. X can be written as

disjoint union of its
connected components,
e

x=]]c
Ci
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Consider the sets X' = (1,2,3) md ¥ =(a.b.c) with topalogres T, = (4, (1),
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Closed Mapping
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Examples: Connected Spaces

Example 2: Consider X a,b,c,d e} with
T = {0, {a},{a, b}.}{a, b, c} {a‘d.el.\{a‘ b‘d.eﬁ.){},
Then A = {c, e} is diseonnected subset of X

Reason: /
Since there exists a pair of nonempty open subsets

U={ab,d e} and V = {a,b,c} of X such that

v
JA'lU- {e} and ANV = {c}

are nonempty disjoint sets and %E‘\(\it\ v

A=(ANU)U(ANV) = {e}uU{c}.={¢, €}
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