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MTHO34 Quiz No 2 Quix Start

Question # 1 of 4 [ Start e 02 35 20 PM, 14 August 2018 )

If (X, 7] be a compact Hausdorff space then (X, 7) is not normal,

Select the correct option

| True

False

Module 162

Scanned with CamScanner



MTHG34:Quiz No. 2

Question # 2 of 4 { Start e D2 4137 PM, 14 August 2018 )

Every discrete space is not a regular space.

Select the correct option

True
o

False Module 145,
S < pg103




MTHO 34 Quiz Na. 7 Cuiz Seart Tire: G2 39 PWL. 14 Auguet 7018

Question # 4 of 4 | Start e 02 43 18 B, 14 Aogust 2078 ) Totsl Marks: 1

Which of the following statement is false?

Salost the catest epiion
A set X with indiscrete topology is compact.
O

A set X with any topology containing finite number subsets
O of X is compact.

A finite set X with any topology is compact.
o

An infinite set X with discrete tc“uig ~comnact
O " He Moad152 nal121




MTHE34:Quiz No. 2 Quiz Start Time: 10:54

Question & 4 of 4 | Start tene 10 57 46 AM_ 14 Ausgust JO18 )

Which of the following statement is false?

Select the correct option

Every metric space is second countable.

O 7 Module 126,

pg/2

Every metric space is Hausdorff space.
O

Every metric space is normal space.
O

none
O
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MTHEI Quiz Na. 2 ﬁﬁ.‘l‘l’inr.ﬂi;

Question # 1 of 4 ( Ster! teme 09 25 56 AM 14 Auygust 2018 )

Consider ® with wsmal topology, Then A = (0,1) . (3,5 is disconnected subset of &

Select the correct ppton

. Module 166,
. ./p ng147

|
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MTHG34 Quiz No 2 Quiz Start Time: 1

Question & 2 of 4 [ Start tme: 12:44:39 PM, 14 August 2018 )

All the metric spaces are not normal spaces.

Select the cormect oplion

True
o

. False‘/p Module 148




MTHEI Quixr Mo 7 Ouiz Start Teme 10 54 AM. V4 Auguat |

Quastion # 2 of 4 Ttart e 1064 27 AM 14 Awgust 2018 ) Tatal Mar

Consider & with usual topology. There exits no bomomorplilan between an open (nterval of 5 amd a closed] interval of 2

G o
Module 160
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MTHE634:Quiz No. 2 Quiz Start Time: 07:28 PN

Question # 4 of & | Start time: 07:29:33 PM, 17 Fabruary 2019 )
A lopological space X is called a connected space iff there exists a pair of subsets of X both nonempty and both open and closed,

Select the correct option

'Tmu

| Faise

° ‘/ Module 165

Scanne d with CamScanner



MTHE634 Quiz No 2

mlldﬂhlﬁ"ltﬂﬂﬂ HMH‘III

Mﬂmmw-mi

Select the correct option

® with usual topology is compact.

o

!

O Module 152 | *"hind=Sste topclogy s compact.

% with discrete topology is compact.

R with cofinite topology is not compact.
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MTHE3IL: Quiz No. 2 Oulr Start Time: 07:28 PM, 17 February 2019

Queation & 3 of 6 [ Start time: 07:28:57 PM, 17 February 2019 ) Total Marks: 7

'Every compact subspace of a Hausdorff space is not
closed.

Sedect the correct option

True

Module 157,
pg133




MTH634:Quiz No. 2

Question # 6 of & ( Start ime: 07:30:56 PM, 17 February 2019 )

X with usual topology is a Ty — space.

Select the correct option

True

Module 147

| False

Scanned with CamScanner



AT Quip Ne 7 Oy it Tone 00 17 B4l 06 Paberusry JOJY

Quention & 10 of 10 { Siart tess 85 25 51 S8 09 Feleuary 2001 ) Tl Mlarion |

Which of the following statement is true?

Lalert ths correst sphen

Restriction of a closed map may or may not be an
O open map.

Restriction of an open map can never be an open
O map.

Restriction of an open map is always an open map.
(o)

Restriction of an open map may or may not be an

o ‘open map. ‘/n PgB
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MTH634:Quiz No. 2 Quiz Start Time: 07

Question £ 1 of 6 ( Start time: 07:28:26 PM, 17 February 2019 )

Consider R with usual topology. Which of the following sets are separated?

Select the correct option

A=(0,1). B=(4.9]

A=(-13),B=[35)

A=(0,2), B=[2.5)

Scanned with CamScanner



| MTHOIA Ouiz No 2 Quiz S1art Tiene 03 27 PN

Question # 3 of 6 ( Start e 03 20 22 PM 17 Felrwary 2010 )

A set X with cofinite topology is compact.

Module154,
pgi121




MTHG34: Quiz Ho 2 Quiz Start Time: 03:37 BM, 17 February 2010 |

Caesnair ¥ 1 of & [ 51wy wees 032700 P 17 February 2009 )

Image of a compact space under a continuous map is
compact.

Balect the cormect ajtian

True

Totsl Marks: 1

False




MTH634:Quiz No. 2 Quiz Start Time: 06

Question # 1 of 6 ( Start ime: 06:26:36 AM_ 17 February 2019)
An open interval in

R
with usual topology i1s not compact.
Select the correct option
True
Module 166,
Pg147

|
. e

False
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Queswitnn § § ol 10 | Moy s 11 5000 PR §1 sy FOOTY § Tl Marss

Let SXS and SYS be topological spaces and S$f:X \to YS be a
bijection then which of the following statement is true?

P P p——
$f$ is continuous and open.
0 {

| SfS is homeomorphism.
O |

SfS is continuous and closed.
O

All of them

G SRV,
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TRk Chllr N Duilr Staet Time 1037 PR 11 Jaly 3001

Qnowstiom 4 of 10 | et e 10408 T FRL 50 ey 2027 ) Tl Maries |

Let SXS and SYS be topological spaces and if a function
S$f:X \to YS is homeomorphism then which of the following
statement is true?

St T Cai T Spian

SfS is continuous.
o

- $fSis bijection.
o

—_ —

" All of them. r)
O

S{f*{ - 1}}$ is also continuous.
o)
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Which of the following statement is true?

Subost S coves apten
All spaces are metrizable.
O

——

| All spaces are not metrizable.




MTH634:Quiz No. 2

Question # 9 of 10 ( Start time: 09:48:41 PM, 31 July 2021)
The usual metric d(x, y) =ix-y| defined on—-

Select the correct option

| R?

O
e

O
R

O
R.'l
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MTH634:Quiz No. 2

Question # 2 of 10 ( Start time: 08:12:02 PM, 31 July 2021 )

tet X = {1,2,3,4} and r = {0, {1}, {2}, {1, 2}, X} be a topology on X, then which of the following is true ?

Select the correct option

(X, 7) be a topological space.

Every element of X has countable local base.

(X, 7) be a first countable space.

All of them.
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'Hnﬂl:ﬂ:u-u 10:30°2 AM, 31 July 2021 )
“AL2,3,4,5, 6} ond 7 — (9, {th {2}, (1,2},
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MTHEIL: Quiz No. 2 Quir Start Time: 0518 PM, 31 July 2021

Question @ 1 of 10 { Start time: 05:18:36 PM, 37 July 2021 ) Total Marks: 1

If $X$ has more than two points and S\left( {X,\tau } \right)$
be an indiscrete topology then which of the following
statement is true about S\left( {X,\tau } \right)S ?

Select the correct optlan

It is not metrizable.
S - X7

It is metrizable.

None of them.

It is Haussdorff.




MTHE34:Quiz No, 2 Quiz Start Time: 6518 PM, 31 July 2021

Question # 5 of 10 ( Start time: 052301 PM, 37 July 2021 ) Total Marks: 1

A homoemorphic map between two topological spaces is
always ..............

L= =

Select the correct optlon

surjective but not injective

O

O'bijectiui/ B Pg 9

discontinuous

injective but not surjective




MTH634:Quiz No. 2

Question # 2 of 10 ( Start time: 05:27:16 PM, 31 July 2021)
Let X and Y be topological spaces. Amap f : X — Y is called a Closed Map if

Select the correct option

for every open set U C X, the image f(U') C Y is closed.

O

for every open set I/ C X, the image f(I/) T Y is open.
O

for every closed set I/ C X, the image f(U') C Y is closed

O Il v Modu]e 87 L

None of them
O




MTH634:Quiz No. 2

Question # 3 of 10 ( Start time: 05:28:06 PM, 31 July 2021)

Let X = {a,b.c} and 7 = {0, {a}, {a. b}, X} be a topology on X, then which of the following is NOT true ?

Select the correct option

All of them.

(X, 7) be a first countable space.

O
O

(X, 7) be a Topological space.

(X, 7) be a second countable space.
O \/

Scanne d with CamScanner



MTH634:Quiz No. 2

Question # 9 of 10 ( Start time: 05:35:20 PM, 31 July 2021)

Homomeorphism of topological spaces is an equivalence relation.

Select the correct option
True
o /P Pa15

Scanne d with CamScanner
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MTH634:Quiz No. 2 Quiz Start Time: 05:25 PM, 31 July 2021

Question # 8 of 10 ( Start time: 05:34:21 PM, 31 July 2021) Total Marks: 1

Let X = {1,2,3,4,5,6}and 7= {0, {1}. {2}, {1. 2}, X} be a topology on X, then the local base ( B, ) of the pointx = 2 is

Select the correct option 2 Reload Math Equations

{1h {2} {2}, X}

O

{1} {2} X}

None of them.

{{2}.{1.2}. X}.
o v

Scanned with CamScanner



MTH634:Quiz No. 2 Quiz St

Question # 10 of 10 ( Start time: 05:36:51 PM, 31 July 2021)

Let X = {1,2,3,4} and 7 = {0, {1}. {2}, {1. 2}, X} be a topology on X, then which of the following is NOT true ?

Select the correct option

Every element of X has uncountable local base.

(X, 7) be a first countable space.

The local base of the element 4 is (). /

(X, 7) be a topological space.

Scanne d with CamScanner



MTHE34: Quiz Mo. 2

Question # & of 10 { Start time: 06:18:05 PM, 31 July 2021 )

¥ d is a usual matnc on R, then 42 8=

Scanned with CamScanner
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MTHE34:Quiz No. 2 Quiz Start Time: 06:11 PM, 31 July 2021

Question £ 9 of 10 { Start time: 08:20:27 PM, 37 July 2021 ) Total Marks: 1

Let X = {1.2.3, 4} and7 = {l},{1,2},{3,4}, X} beatopology on X and A = {2, 3} iz a dense set, then which of the follewing is true?

Select the corract option = Reload Math Equations

{I-E]- is @ chosed set.

O

Hane of tham.

: (X, T) must be a seperable topology

Pg65

(X, T} mar or may not be a sepamble topology.
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MTHA34:Quiz Mo. 2 Quiz Start Time: 06:17 PM, 317 July 2021

Question # 10 of 10 { Start time: 06:21:33 PM, 31 July 2021 ) Tatal Marks: 1

Let X = {m, b, e} and+ = {Q, {a}, (&}, {a. b}, X} be atopology on X, il B = {0, {a], {#}, X be the base of 7, then which of the following is trus 7

Select the correct option = Relood Math Eguations

| 1 be the countable base.

O

0 All of them

(X, T} be a second countshle space

(X, T) be a first countable space.

Scanned with CamScanner
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MTHEI4-Qulz Na. 2 Ousz Start Time: 063 Pad, 31 July 2001

Question # 4 of 10 { Start time 06 343 PM 31 Sy 2021 ) Total Marks |

Every Topological Space is a first countable space.

Select e cormect aprtion
True
o \/ Module 111,
pg4?2
False
O

Scanned with CamScanner




MTHE34:Quiz No. 2 Quiz 5t

Question # 2 of 10 { Start time: 06:45:31 PM, 31 July 2021 )
Let.X = }{Set of rational numbers) be a usual metric space and €) . then which of the following is tnue about Q 7

Select the correct option

Tﬂ]l ol them
O e’

It has disjoint intersecton with the sel of its inerior points.

!Hﬂﬂ!ﬂfﬂlﬂﬂrrﬁﬂlntlﬂ!ﬂﬂ'nmm

It is not @0 apen set.

Scanne d with CamScanner
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Quesbon # 8 of 10 ( Start tme: 09 54 52 PM. 31 July 2021)

The property d(z, y)0 of a metiic space s called-——

Select the correct option

|.’T :

O

Tnangle property

Reflexive property

Symmetric property

Scanned with CamScanner



MTH6&34:Quiz No. 2 Quiz Start Tir

Question # 5 of 10 { Start time: 10:01:22 PM, 31 July 2021 )

LetX = H(Set of real numbers) be a usual metric space and N C R, then which of the following is NOT true about IV 7

Select the correct option

It must be an open set.

O

It is not a neighbourhood of any of its point.

| Neither of its point is an interior point. ’

None of them.

O

Scanne d with CamScanner



MTH634:Quiz No. 2

Question # 6 of 10 ( Start time: 10:50:48 PM, 31 July 2021)

LetX = HR(Set of real numbers) be a usual metric space and N T R, then which of the following is true about NV ?

Select the correct option

It has disjoint intersection with the set of its interior points.

O

None of its point is an interior point. /

It is not an open set.

All of them.

O
O

Scanne d with CamScanner



MTH634:Quiz No. 2 Quiz Start Time;

—

Question # 5 of 10 ( Start time: 10:49:39 PM, 31 July 2021 )

If (X, d) is a compact metric space, then

Select the correct option l

every Cauchy sequence converges.

O

every sequence has a subsequence which is a Cauchy sequence.

every sequence is a Cauchy sequence.

every sequence which has a convergent subsequence is a Cauchy sequence. /

Scanned with CamScanner




MTHB34:Quiz No. 2

Question # 10 of 10 ( Start time: 11:34:05 PM, 31 July 2021)

I V)
Quiz Start Time: 11:21 PM, 31 July 2021

Total Marks: 1

Which of the following statement is false?

Select the correct option

2 Reload Math Equations

O

Discrete topology on a countable set X is second countable.

Any finite set with any topology is second countable.

Discrete topology on a real line R is second countable. ’

The set B with usual topeology is second countable.

Scanned with CamScanner




Question # 1 of 10 ( Start time: 10:54.48 PM_ 31 July 2021 )

Let X and Y be topological spaces and if the mapping f : X' — Y Is bicontinuous then__

~ Select the correct option

it should not be byectrve

#t must be bijectve

o ¥ Pgl2

MHM

it may of may not be byective

Scanned with CamScanner



MTHEM Qulz Na 2 Ousiz St T 1040 AN 3 Jusiy 20210
Ouprntion # 3 of 10 | Sty teme 1D 50 05 A0 37 Jaghy 7031 ) Totsl Marks 1
A map 'f' between two topological spaces is called ...............

iff ‘f' is bijective, continuous and f-1(f inverse) is
continuous.

| automorphism
O

bijection
O

isomorphism
O

homeomorphism

O

Scanned with CamScanner



MTHE34.Quiz No. 2

Question # 5 of 10 [ Start time: 11:02:00 PM, 31 July 2021 )
Let X and ¥ be topological spaces and [ : X — Y be 2 bijection then [ is said 1o be homeomorphism if

Select the comrect option

J 18 continuous but its inverse not conlinuous

None of them

Scanned with CamScanner



MTH634:Quiz No. 2

Question # 4 of 10 ( Start time: 11:24:48 PM, 31 July 2021 )

Let (X, ) be a metrizable then which of the following statement is true

Select the correct option

(X, 7) has the countable chain collection

O

(X, 7) is second countable.

(X, 7) is separable.

O
O

All of them

O ~

Scanne d with CamScanner
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MTH634:Quiz No. 2 Quiz Start Time: 11:21 PM, 31 July 2021

Question # 6 of 10 ( Start time: 11:26:57 PM, 31 July 2021) Total Marks: 1

Which of the following statement is correct?

Select the correct option

None of them.

Projection map is open.

Projection map may or may not be closed.

° S




MTH634:Quiz No. 2

Question # 8 of 10 ( Start time: 11:29:30 PM, 31 July 2021)

Let X and ¥ be topological spaces. Amap f : X — Y is called an Open Map if

Select the correct option

for every open set U C X, theimage f(U) C Y
O e

for every open set U C X, the image f(I7) C

for every closed set I/ C X, the image f(U/) C Y is closed.

None of them

Scanne d with CamScanner



MTHE34:Quiz No. 2 Chuiz Star

Question # 9 of 10 ( Start time: 17:10:38 AM, 02 August 2021 )
Let X and ¥ be topological apeces and f : X — Y be a bijection then which of the following statement is NOT true?

Select the correct option

f is continuous and closed.

O

f iz homeomarphism.

f is discontinuous and open /

Mone of them

O

Scanne d with CamScanner



MTHG34:Quiz Mo. 2 Quiz Start Time: 11:01 AM, 02 August 2021

Question # 10 of 10 { Start time: 11:11:37 AM, 02 August 2021 ) Total Marks: 1

lee X = {1,2,3 4, 5.6} and v = {0, {1}, {2}, 11,2}, X} be a topology on X, then the local base { B, ) of the point # = 1 s

Select the correct option ' Reboad Math Equations

{1}, {1, 2}, X}.
0 /

Hone of tham

({1}, {2)}.{1.2}. X}

{{1h {21 X}

Scanned with CamScanner
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MTHOIA Oz Mo 3 Oty Suan Time &0 56 P, 05 Aages? 7821

Questen ¢ J of 10 ( Start teme 0050 32 P, 06 Aargume 2031 ) Total Marhcy |

Two spaces are called topologically
equivalent if there exists a ............ between
two topological spaces.

Selert the correct spton

homeomorphism

O

Pg10

an injective map
O

surjective map
O

bijection
O
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MTH634:Quiz No. 2

Question # 9 of 10 ( Start time: 04:04:15 PM, 05 August 2021)

Let (M, d) be a metric space then foralla € Al andforall 7 > 0, B (a,r)

Select the correct option

must be a close ball.

O

must be a close set.

None of them.

5 mustbeannpeyp Pg 72
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MTH634:Quiz No. 2

Juestion # 10 of 10 ( Start time: 04:05:20 PM, 05 August 2021 )

If two sets A and B have same cardinality then which of the following is NOT true?

select the correct option

There is a one-to-one correspondence between the elements of A and B.

O

f: A — Bisaninvertible function.

f: A — Bisnotan invertible function

© g

All of them.
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Which of the following statement is Not correct?

Boundedness is a topological prope

O

Pg17/

" Length is not a topological pruperﬂ

Area is not a topological property.

Cardinality of set SXS is a topological property.

Scanned with CamScanner




MTH634:Quiz No. 2

Question # 1 of 10 ( Start time: 08:59:01 PM, 05 August 2021 )
Le X and Y be topological spaces. A function f: X — Y Is continuous if_

P Select the correct option
the preimage of every closed set is open.
the preimage of every open set is closed.
the preimage of every open set is open. /

None of them

O

Scanne d with CamScanner



MTH#34 Quiz No. 2

Question # 6 of 10 ( Start time: 0602 59 PM, 05 August 2021 )

Metric topology induced by d(=, y) = |+ — y on R is called_\ _\_\

Select the correct option
indiscrete topology
O
None of them
O
—
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Questhon # 9 of 10 [ S0an timae 09 95 M) D6l 08 Baapest JO 71 | Tot ol Marks

If S\left( {X,\tau } \right)$ be a separable topology then it
must have countable dense set.




H

Question # 2 of 10 ( Start time: 03:56:49 PM, 05 August 2021 )

Let X = {1,2,3,4,5,6} and 7 = {0, {3}, {4}, {3,4}, X} be atopology on .

Select the correct option

O

The set {(), {3}, {4}} is an open cover of the set {4}.

All of them. J

The set {0}, {3}, {4}, X'} is an open cover of the set {4}.

The set {{), {4} } is an open cover of the set {4}.




MTH634:Quiz No. 2

Question # 7 of 10 ( Start time: 09:54:24 PM, 05 August 2021 )

Every metric space is first countable.

False

Scanne d with CamScanner



MTHE34:Quiz No. 2 Quiz

Question # 10 of 10 { Start time: 09:57:15 PM, 05 August 2021 )
Let X = {1,2,3,4,5,6} and 7 = {0, {3}, {4}, {3.4}, X} bea topology on X, then which of the following is true?

Select the correct option

The set {0, {3}, {4} } i= an open cover of the set {4}
O (O

The set (I}, {3}, {4} } is an apen cover of the set {2}

O

None of them

O

The set {i), {3} } 18 an cpen cover of the set {4}.

O
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MTH634:Quiz No. 2 Quiz Start Time: 09:49 PM, 05 August 2021

Question # 8 of 10 [ Start thme: 09:57:46 PM, 05 August 2021 ) Total Marks: 1
1

A homoemorphic map between two topological spaces is
always ..............

Salect the carrect option

piecewise continuous
O

an identity map
O

s B Pgo

discontinuous
O
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Queshon §9 of 10 ( Stat e 09 14 01 PM_05 August 2021

Let X = {1,2,3,4,5 6} and v = {8, {3}, {4}, {3, 4]}, X} be a topology on X then which of the following is true?

Sedect the corred! opbon

 The set (B, {3}, {4}, X} i an open cover of the se {4}

O

| The set {8, {3}, {4}} s an open sub-cover of {8, {3}, {4}, X}

The :ﬂ{'ﬂ.,ii}, {4}} -tS an open cover of the set {4}
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MTHE34 Quiz#3 All in 1 File
Module (152-175)

Due Date (16-18August2021)
Quiz#2 repeat In quiz#3 also see quiz#2 All in 1files In quiz3 pg85s
Mthé34 Quiz 3 Solved = Shakir 25feb2021 Fg27
Mth634 quiz3 02-25-2021 06.03 pg36
MIllk 634 today quizess quiz3 25feb2021 pgd6
MthE34 mega quiz 3 file (3file) pg96
Mth634-quiz3-2021 25 Feb 2021 Pg22
MthE634 quiz#3 final term 8 august 2021.Recheck by Stylish Pg28
Mth634.Quiz#3(8 Aug 2021).Solved By Stylish pg42
Mth634 quiz#3 final term 8 august 2021 Solved by passion pg28
634 today quiz 141to168 T7aug2021 pgis5
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MTH634 Quiz No 3

Question # 1 of 10 { Start time: 10:11:57 PM_ 25 February 2021 )

Which of the following statement |s (alse?

Select the correct option

_.Dﬁuﬂemﬂnhgrmamunlﬂﬂesﬂxﬁmﬂwnaﬁe.

O

Ary frite set with any topology & second countable.

O

Discrete topology on a real line R s second countable

O o

The set = with usual topology 1= second countable.

Scanne d with CamScanner
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(0. 11,2}), 18,4}, X} be atopology on X and A — {2, 3] Is a dense set, then which of the following s

i [I . T) must be a separable topology

|
ij} -._dli
h

I,_
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MTHE&34:Quiz No 3 Quiz Start Time:

Question # 9 of 10 ( Start time: 10:15:50 PM, 25 February 2021 )

Let X — [1,2,3,4,5. 6} andr — (U, {3}, {4). 3.4}, X} be atopology on X, then which of the following s true?

Select the correct option

| The set{@, {3}, (4]} is an open cover of the set (4}

O

[ e set (0,13}, {4}, X} Is an open cover of the set {4}
O

:; The set {1, {3}, [4}) is an open subcover af {1), (3}, {4}, X}
O

| Al of them

O

Scanne d with CamScanner



MTHEI Dhalz Mo 3 Ouez Start Thiowe 05 54 PN 25 February 2021

Questian ¥ 9 of 10 | Start tume 06 00 29 P 25 Febeuary 2021 ) Total Marks
et X = o.beclandr = {0, [a], {5} {a, 6} X) tentopoiogyon X # H = [I, {a], [B]). X} = the bass of 7, then which of the ‘olicwng & trus !

o ey e

I or the cousiabie nase

O

i X, 7} e w vt counranle wpare

O

I.T, L |.'5-ui::|1-r.'||.—_|-.r|!.1..‘|.ll"q:-lr.r-

AT el e

Q
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BATH&ESY Chaif Ha 3 (aay Saey Tovee 10 34 P 15 Felmaary 2071

Owrmwrinen F G od 10 [ Biwed s 10 47 30 PRl 38 Felbmary 36317 6 Veriad idarky

Every Topological Space is a first countable space.

SEiary 1ha Ca e i iy

True
O

False



.
MTH&34 Ouiz No 3 Quiz Start Time: 10:56 PM_ 2

Question 2 7 of 10 { Start teme: 11 0154 PM_ 25 Fetwuary 2021 )
Let X = {1.2.3,4,5,6) and 7 = {®,{1},{2},{1,2), X} be atopology on X, then the iocal base ( B, ) of e point = = 3,4, 5 is

Select the cotrect option
1 {1342, %)
i O
:' {{2}.11.2}, X}
Ke)
T [
O
more of them
O

Scanne d with CamScanner



MTHOI4 Qwit Mo J Qg Fan T

Ouestion ¥ % of 10 | Start teme 10 4645 P, 26 Febousry 2031 |

bt X — L2 4 08 6] andr ~ [0, (3}, {4]). |1 4]}, X} be a2 topology an X, then which of the folicsng m ue?

SlecT the correst apiion

Thee met (L), {4} } e an open oover of the set {4}

O

The st |, {3}, (4] ] i st oten coves of the set [4)

O

T paf I'.'. (), 1 :II.III.-I' In om open Coneed 0F Chie el ]. I:I

EE ol 1

- e
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MTHE34: Quiz No 3 Chun;

Question # 9 of 10 { Start time 171:04:27 PM, 25 Febeuary 2021 )

Let X = (1,23, 4} and 7T = {0,4{1}.{2},{1.2}, X} be a topalogy on X, then which of the following s rue 7

Select the correct option

i .\.'_ ri ba a firgt courmopble [Tl

O

(X, 7) be a ropologecal spate

O

Every element of X has countable local base

O

Al of them

O

Scanned with CamScanner



MTHA34 Quis Mo 1

Guestian ¢ 2 of 10 { Stert tese 70 36 &6 PM, I6 Febraary 20271 |

Dtk a1 Thime 10034 PR

bet X — {123 4.5 6) and

SalecT thel COMTECT G@pTion

| {0y, 423, X]

e — g e i Ens m ——

({1}, {1.2).{2}. X]
O

i Mare af e

[0, {1}, {25, | 1.2}, X'} tw a opalogy an X, then the local base { B | of the paing z
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MTH634:Quiz No. 3 Quiz Start Time: 12

Question # 4 of 5§ ( Start time: 12:05:12 PM, 08 August 2021)

A topological space X is called a connected space Iff there exists a pair of subsets of X both nonempty and both open and closed.

Select the correct option l

False
Ol

True

Module 165

Scanned with CamScanner



MTH634:Quiz No. 3 Quiz Start T

Question # 5 of & ( S51an time: 04:05:51 PM, 08 August 2021 )

i |]J,.-|1'|1rr B owith IL-uunl Loy rlrigl'.'. Up.]ul‘h i l.hlr [ -”1 IWINE sels are M‘]:.‘l.lﬁhu]-,*

Select the correct option

A={-1.3). B=[3.9)

O

—_——=

| A=(0.2), B=[2.5)

o ™ D Pg142

. nona

Scanned with CamScanner



MTH634:Quiz No. 3

Question # 5 of 5 ( Start time: 07:31:16 PM, 08 August 2021 )

E with usual topology is a T, — space

Select the correct option

False

O

True

Module 147 /

Scanned with CamScanner



MIHBIA YU No. 3 Uuiz Hla

Question # 1 of 5 ( Start time: 04:35:58 PM, 08 August 2021 )

Which of the following statement is true?

Select the correct option

H with indiscrete topology 18 compart .

Module 152 W

2 with usual topology 1s compact.

# with cofimite topology 1s not compact.

E with discrete topology is compact,

Scanned with CamScanner



MTH634:Quiz No. 3 Quiz ¢

Question # 5 of 5 ( Start time: 10:54:39 PM, 08 August 2021)

If (X, 7) be a compact Hausdor{f space then (X, 7) is not normal.

Select the correct option

True

False

Module 162

Scanned with CamScanner



MTH634:Quiz No. 3 Quiz Star

Question # 4 of 5 ( Start time: 10:53:48 PM, 08 August 2021)

Consider R with usual topology. Then A = (0, 1) U (3, 5] is disconnected subset ol R.

Select the correct option

False

True

Module 166,
pg147/

Scanned with CamScanner
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MTHE 3 Quiz No. 3 (oiir Start Time 0727 PAL, 08 Asgiest 2021

Qirestion # 1 of 5 [ Start time: 07-27:11 PM. 08 Agpust 2021 ) Total Marks: |

Which of the following statement is false?

Seleet the correct option

A Tinite set X with any topology is compact.

O

O Module 152, pg

121
A set X with indiscrete topology is compact.

An infinite set X with discrete topology is compact. /

O

A set X with any topology containing finite number subsets
O of X is compact.

Scanned with CamScanner
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MTHBA34:0uiz No. 3 Quiz Start Time: 05:12 PM, 08 August 2021

Question # 5 of & { Start tima: 05:15:04 PM_ 08 August 2021 ) Total Marks: |

Comsider B with wsual topology. There exits no homomorphism betwoesn an open mterval of & and a closed mterval of B

Select the correct option © Relosd Math Equations

Falsg

Tree

Module 160

Scanned with CamScanner
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MTHB34:Quiz No. 3 Quiz Start Time: 04:54 PM, 08 August 2021

Question # 2 of 5 { Start time: 04:5523 PM, 08 August 2021 ) Total Marks: |

A set X with cofinite topology is compact.

[rue Module 154, /
O pg12
| False
O




B =) |

MTHEB3A:Quiz No. 3 Quiz Start Time: 04:54 PM, 08 August 2021

CQuestion # 1 of 5 { Start tme: 04:58 39 PA. 08 August 2021 ) Total Marks: 1

Which of the following statement is false?

Solect the correct option

Every metric space is normal space.
O

Every metric space is Hausdorff space.
O

none
O

Every metric space is second countable. /

Module 126,
pPg/2

O

Scanned with CamScanner



MTH&IA Quir Mo 3 Quir 51art Tima: 04 35 PM, 08 Auguest M

Question # 3 al 5 Steit tliee 04 37 57 PW), 08 Aagesst 7021 | Totsl Mk

Image of a compact space under a continuous map is
compact.

Sehect the cormect aption

False

True




MTHE3A (Quir Na. 3 Quiz Start Timee: 0419 PM, 08 Avugust 2021

Question & 3 of 5 ( Start time: 04:27:47 PM, 08 August 20217 ) Total Marks: |

Every closed subspace of a compact space is compact.

Select the eorrect option

False

O

True




MTHE34:Quiz No._ 3 CQuiz Start Time: 04:19 PM, 08 August 2021

Question # 3 of & { Start time: 04:21:24 PM, 08 August 2021 ) Total Marks: *

Every discrete space is not a regular space.

Select the correct option

False

Module 145,
pPg103 /

True




S =ccit) |

MTHG34:0uiz No. 3 Cruiz Start Time: 04:19 PM, 08 August 2021

Question # 1 of 5 { S5tart time: 04:19:48 PM, 08 August 2021 ) Total Marks: ©

Every compact subspace of a Hausdorff space is not closed.

Select the camect option

False

Module 157, J
pPg133

True




MTHE3S Quir No. 3 Quiz Start Time: 04:19 PM, 08 August 2021

Question £ 1 of 5 { Start time: 04:19:29 PM, 08 August 2021 | Total Marks: 1

All the metric spaces are not normal spaces.

Select the correct option

True
O

False

Module 148 \/




MTH634:Quiz No. 3

Question # 4 of 5 ( Start time: 05:57:04 PM, 09 August 2021)

An open interval in

with usual topology is not compact.

Select the correct option

True

ol

Module 153

False
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MTH634 Topology

3 Idtl'ﬂon No : 10 of 41

Which of the following statement is true?

Answer ( Please select your correct option )

All spaces are metrizable

all spaces are not metrizable.

| Start Time 11 11 AM
_/"L‘\

#£] Done
d Sta:tl EH:UTTYD': (Lte mode) - ... ”{.‘_' YU Examination Syste...

e
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[ 634 Topology
Ialuﬂon No: 27 of 41 ‘
- x+1. Fixed point of f 18

[(?etf ‘R—Rbe a function defined as ()

(S

Answer ( Please select your correct option ) -

0

("
1

C
2

C
no fixed point

C c

107:00

Time Left

" [ start Time: 11 11 AM

21

Done

Niieotlaw Piincnwamme o

f Rbbha e e d Niusaatrlae -\

! Start! € YU Examination Syste...
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MTH634 Topology

Consider R with usual topology. There exits no homomorphism between an open interval of R and a closed
interval of R .

|

Answer ( Please select your correct option )

True

False

Scanned with CamScanner
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YU Lxanwnation System (LLILNTDY YUTLS 7o Spiing 2020 (FnalTerm) Lo -

A topological space is a 7] —space if and only if its each finite subset is

Answer ( Please select your correct option )

a perfect set

e

| aclosed set ————

r
an open set

P
none

-

17

ﬂ Done
ﬂ.’SlartI E MathType (Lite mode) - ... II i‘._] VU Examination Syste..,

Scanned with CamScanner
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H634 Topology — 5
estion No : 25 of 41

is di subset of IR..
onsider R with usual topology. Then A= (0,)u(3,5] 1S disconnected

nswer ( Please select your correct option ) l _i

True

False

107:00 )

Time Left

Done

it alll [ % A Fuaminatinn Svete .
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Elﬁllxﬁaiﬁﬂ

i‘mvmd Ful Screen  Cut Paste  Researct

Address Im http Hsmw.fvmusidmtﬁ"mtr aspx

MTH634 Topology
Question No : 14 of 41

Every second countable space is not Lindelof space.

Answer ( Please select your correct option )

True

False

Start Time 11 11 AM ' ,
()

E]m,_
d Sla:tl 3, MathType (Lite mode) - ... " & ] YU Examination Syste...

—

S 2lAR - >
- P i.;";

S — a3 mi g ' o iy e e
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MTH634 Topology

Which of the following statement is false.

l-j‘
L

T TR

Answer ( Please select your correct option )

Finite set X with arty topology is separable.
c

A set X with indiscrete topology is separable.

0 withusual topology is separable.

0 with discrete topology is separable @

Start Time: 7171 1 AM

d_,’SlartJ 2, MathType (Lite mode) - ... “ £ YU Examination Syste...

T T T T T R
--._._.-_-._..____.._..-.n.l;.n..p..;h ' m‘hﬁd-—-‘

o A
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CSpnng 2020 (Fmallerm) Lo - Microsolt In

1 WU Lxanwnation System (LLILNIYYUILS 7

B = e

; ) Metp:/jserver Mutos]dmrt fogn. asp
-l MTH634 Topology

Every subspace of T, —spaceisa

T, - space
c
|| T, —space
.
T, —space
C
none
-

Start Time: 11:11 AM

{| 1090088

P E’Start‘ E MathType (Lite mode) - ... II {i] YU Examination Syste...
-
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MIHG54 Topology

S ————

Every compact subspace of a hausdorff space 1S open.

Answer ( Please select your correct option )

True

[-alse

Start Time 11 11 AM

Done
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MTH634 Topology

Question No : 8 of 41

Which of the following statement s true?

Answer ( Please select your correct option )

Projection map may or may not be closed.
c

Frojection map is open.

Frojection map is closed.

Start Time. 11 11 AM |

e S

£] Done =

a4 Starll 2, MathType (Lte mode) - ... |[&] VU Examination Syste..
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MTH634 Topology
QuestionNo:21ofd1

0 with usual topologyis a 7, — space.

Answer ( Please select your correct option )

True

False

Start Time 1111 AM |

e

£] Done - R e D S ey

d Starll E MathType (Lite mode) - ... ,4’:’:_] YU Examination Syste...

= N S
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MTH634 Topology

Question No : 11 of 41

Every subspace of & second countable space is second countable.

Answer ( Please select your correct option ) ==

true

false

Start Time 1111 AM
"

(1) o ]

£] Done
d Startl 2, MathType (Lke mode) - ... I & ] YU Examination Syste...

,"f" iwLP.‘: -
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e Spnng 2020 (Fnallerm) i - Microsoft Inte

3 v Lxanunation System (LLILNIY VUITLS /

] Htp:!!smmwdu:ﬂhuh-m
MTH634 Topalogy

Which of the following statement is false?

r ( Please select your correct option )

A nonempty set X # (x) with indiscrete topol ogy 1s HausdorfE.
] <

Every discrete space is Hausdorff.

Every discrete space is T_0 space.

Every discrete space is T_1 space

Start Time: 11:11 AM
© w
£]Done
d Staftl 2, MathType (Lite mode) - ., | I &) VU Examination Syste...
: X L T ! e Lt B B N
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2 YU Lnanwnation System (CLILNT) YUTLS 7 . $pring 2020 (finalTerm) .2z « Microsoft Internet [xplorer
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O . D ‘
| Fatwatd IIM Home Pecze  Pesemrrh Messerops
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MTHG634 Topoopy
Question No : 9 of 41 Marks: 1 (Budqgetad

Amapf (X.1p) = (Y.1) suchthat 1) f 1s bijecthive (1) f 15 ceatinuous (11) f 13 an opesn m2g
Then the map f 15 called

er ( Please select your correct option)

openmap

homomorphism
- <2

closed map

Start Time 11 11 AW

@ start| 3 MsthType (Lte mode) - .. || &) VU Examination Syste...

e s R — e o —

Scanned with CamScanner



T T

[E—
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Feorwen Q gﬂ ﬁ - x @ Pg- Research Messenger |
Address 8] hip: IImMﬂfM-'Pwm N
MTH634 Topology .
Question No : 12 of 41 Marks: 1

For metnc & on X, an open ball of radius r with center x € X s defined as:

Answer ( Please select your correct option )

B(x,r)=(yeX|d(x,y)<r)

B(x.ry=(yeX|d(x.y)>r)

B(x,r)=(yeX|d(x,y)<r) :
r

none

Start Time. 11 11 AM |

gowe = -

d'start| 3 MathType (Ute mode) - .. [[@) VU Examination Syste..

- —— -

L P - == T 5 ™ = —
. i, . & - mm-“ e Bl '
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MTH634 Topology

a4

~

Which of the following statement is true?

Answer ( Please select your correct option )

Every T_1spaceis T_0. <j
C

Every T_Ospaceis T_1.

Every Hausdorff space is Normal.

none

Start Time: 11:11 AM |
© ‘5
E] Done
tf,’StartI o, MathType (Lite mode) - ... ” i‘_.J YU Examination Syste...
BRI AR 3 S Y et
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MTH634 Topology
Question No : 7 of 41 Marks

=B X L_Dtj U 3

Ful Screen  Cut Copy Paste  Research Messenger

-

Amap f:(X.,ry) = (¥.r,)is an open map iff:

|

Answer ( Please select your correct option )

the mage of each element of abasis Bx of Tx is an open subset of I’ @

the image of each element of a basis By of Tris an open subset of I

the unage of each open subset of ¥'is cpen X

none

Start Time: 11 11 AM

| ch
£] Dene
Slmll 3 MathType (Lte mode) - . | £ ] YU Examination Syste...

S——
A L., |
o il 3
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MTHO634 Topology

t_- ey - .‘-JI'II_i" :d-' et Py 3

Answer ( Please seloct your correct option )

[Tuo
f"\l

[False
("'\

Start Time: 11.11 AM

i ._|"'!IT HBILEL l
| |

106:00[8y

il
S

[

AN T

paper,aspx

_f{_f_il_i“ll | ‘€2 YU Examination Sysle...
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MTH634

Topology

¥ L F _ _
' Y I 4 A 2y 1
1 '\',‘i‘.____;.'.'.sﬁ'.‘&:‘.‘;‘m.ﬂl«'_ B4 Ris LR 2 2

i, e,

f;';‘-.:ﬁ‘._ .: [\

A sel X with cofinite topology is compact.

Answer ( Please select your correct option )

True

False

Start Time 11 11 ANl

a4 Stnrt! I € VU Examination Syste...
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MTH634 Topology
Fluoulon No : 28 of 41

Let C be a connected component of a topological space X, then

Answer ( Please select your correct option )

Cis open

Cis closed

C'is infinite

none

Start Time: 11 11 AM

paper.aspx

&4 start [ YUE inati
*l l & xamination Syste...
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MTH634 Topology
QuestonNo:200f4t

A nonempty set X # (x) with indiscrete topology 15 a

Answer ( Please select your correct option) |

Ty — space

reqular space

Hausdorff space

none
£

Start Time 11 11 AM

20
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‘Start 2 MathType (Lite mode) - ... ” E_:‘_] YU Examination Syste...
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MTH634 Topology B

|Question No : 13 of 41 Marks: 1 (Budgeted Time 11

Let £(x,n) and 2,(x.r) be two open balls centered at x with racsi n andry respectively. Then
the following statement s true.

Answer ( Please select your correct option )

By(x,n) = By(x.1)

ether B (x.n) C By(x.n) o B(x,5) D &, (x, n)

—

none

[ Start Tie 1111 Al | —

sa-n] o MathType (Lte mode) - ..

| &) VU Examination Syste_

L i e . R PP T =

50 Nk i K ace v v =
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" MTH634 Topology
|Quutlon No:30of41

The image of connected topological space is path

connected.

% Eoodon ) 0
Answer ( Please select your correctoption) |\ i T

True

f-alse

Start Time: 11 11 AM
i | T -.‘l- Y prem—

30
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MTH634 Topology

13V

-

Closure of a connected subset is also connected.

Answer ( Please select your correct option )

True

-

I. Start Time: 11 11 AM
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i & of the followang statement is talse?

i“lihl-ﬂll “oqim | || ‘. | AL -

i

The set R wnth usual topology s metnzable space

~

| The set R* wntk uspal topal o4y 15 metnzat a
'

|
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Which of the followang statement 1s true?

L_'I | Please select your comect option )

I - =1 & =0 4 " = - g - = -
L = - - - - - - [ | * e =
| = ¥ = 'w h A - & il e A = IS ]
— —— — ———

—-—
-

@ Start. 0 WU marmanat won Sy st - P
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| Please select your comrect option )

| no isolated points
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famapf X -7 15 bicontnuos then 1t 15 also brjective
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Give one example of second countable space.
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Define separated sets.

Answer ( Please click here to Add Answer )
U@ECR|siem]o = |6 Qg [

[Normal ~][=na =2 ~'s r'o =}

Separated Sets

"!)\j\ Def I:

P 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
AnNB 0}
and
AnNB ]
and

AN B’
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| Define 7] - space.
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Answer ( Please click here to Add Answrar by
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Ll

< r‘,@a&/e
Def: \ |
| A topological space (X, 7) is
| said to be " T, 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 vy ¢ U. and
xZ U,.
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Normal Spaces

i Def: ' ‘
- A topological space (X.T) is

said to be "normal" iff for
every pair of disjoint closed
eubsets, Fy, R C X there
exist open subsets Ug, and
Uy, containing Fy and F;
pespactively such that

| _ U, 0 Ug, = 0.
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Metric Topology:
Let X be a nonempty set with metric d. The topology T

on X generated by the set of l open balls in X with
respect to d is called the "Metric Topology."
We also say that a topology T on X induced by the metric

L
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ow that a set X Ha-ﬂn“ of X 1s compact
1l i

-
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R Sy S e 3'* i e

___- L.

Example 2:
A set X with topology T
containing finite number

|

subsets of X is compact.
Reoeason: |

l Since every open cover (" of |
X is a subclass of 7T and T Il

itself finite so " i1s finite too |

and any subcover S of C is |
|

also finite.

Time 347 AM
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Connected Set:

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

AU and AnvVvV

are nonempty disjoint sets
and

A= (ANU)Yu(AN V)

——

/

1
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Coasider the sets X' = (1 2,3) and ¥ =(a.5,c) with topologies 1, = (#,(1).(1.2), X) and
Ty =(#.0a.5).(8) . Y) repectively Defineamap/ X —>7F as

J = f(2)=a. f(3) =c,

Show that / 15 a closed map

Answer | Please click here 1o Add Answer |

[Ce2ER]r 7= A5 - - < |@l=d

Fme Il ar de70) =
Closed Mapping,

E' 3 A PR SRCIRNUE TR (1§ (R E T
\q‘bt.') AV ALA-W \‘b“\‘%

O @C .0 4
() - - Ay,1d 3. )

g1y - f(\ \W“- 5“ \‘4 d \ (= (5.9
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Def: |
Consider a topological space .
(X,7T). Let a € X and C be |
a connected subset of X
containing a.

Then
G=J)¢€ |
acC |

is called the connected
component of X containing '
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First Countable Spaces
————— b First Countable Spaces
Remark:
Every subspace of a first countable space is first countable. .
Nk (X is Fiat codubh) Now 3’ 5 4 La’bm o
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. ! i1 7
- ] ’ 1 - o - P
| Consider X = (a.b.c.d ¢) wmath topology T=(#.(a).la.2].[a.0c).(a.4.€/,18,0.4.8], 4 Show that
. &8 ’ v - - v
the set A= (c.2) 15 disconnected subset of A
Ih e e e e e R D S e - - -
- 4

i-“ { Please click here 1o Add Answer )

@« D : sl i SAURIYL  Mmit-t
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— Y

il .

Examples: Connected 5Spaces
e —

Example 2: Consider X — {a. b, c.d, e} with
T = {0, {a}. {a b}.}{a. b.c}k{a. d, e}.!{a. b, d,ea.X}.
Then A = {c. e} is distonnected subset of X"
Reason:

Since there exists a pair of nonempty open subsets
U= {a b d e} and V = {a, b, c} of X such that

J ,
ANU = {e} and ANV = {c}
are nonempty disjoint sets and ie“\iq = )‘

A=(ANU)U(AN V) = {e}u{c}.z{e, €}

Grmem e
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! 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.

|
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Example 3:
R with usual topology is separable.

Reason:
Since there exists Q in R that is countable and

Euﬂn\.\lﬂ ‘Q



Locally Connected Spaces

Def:
Let (X,7T) be a topological
space. X is said to be locally
connected at a point x € X
iff for every U,, open subset
of X containing x, there
exists V.. an open subset of
X containing x, such that

PN CU

» V. is connected.

A
Dr. Hani Shakir

WL e
e
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Second Countable Spaces

Remark:
Every subspace of a second countable space is second
countable.
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Examples: 7, Space

Example 3: Every cofinite space is T,.

Shy L (xfgc,;)
L—d | L -\—‘m\\
ch = D) Ahisake
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Homeomorphism...

Proposition:
Homeomorphism of topological spaces is an equivalence
relation N

Proof: . X r, X T4 Y =X
1Yo
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i‘ i !Eetric Spaces are Hausdorff

Theorem:
Every metric space is Hausdorff.

Proef- (X,d) — (X,54)

W on) X M ;
. X z wet M *\’AQ 0\("6‘4
Aefy=A =

) h
Na. u“ < 6(“) /‘/2) ) ua . Bu) Z)
fhcjﬂfu B ux(\ua :#

Metric Spaces are Hausdorff

M J 1‘5 M* ‘fAMl Qb
3¢ A\ Uy

Mo o, éd@. \*OWS’G\
v 4 A/Lé (3 ")‘:0‘["\)
X
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onnected Spaces

Connected Set:

A subset A of a topological
space (X, T) 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(AN V)




Connected Spaces

(2 Connected Space:
’* A topological space (X, 7T) is

said to be connected if it can
not be written as union of
two nonempty open disjoint

subsets UJ and V of X.




Connected Spaces

Connected Space: (Def. )
A topological space (X.7) is
said to be connected if

X = D, U 02
such that Dy, D, both open
and

D1 2 Dz =

implies that either

D=0 or D=0




I,/Hausdorff Spaces

5

Felix Hausdorff
(1868 - 1942)

’

Def:

A topological space (X.T) is
said to be "7, Space" iff for
every distinct pair of
elements x, y € X there exist
open subsets U, U, of X

containing x, y respectively
such that U, N U, = 0.

T, spaces are also called
Hausdorff Spaces.
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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
Metric Space:

Consider X with a metric d, this d induces a topology the

"metric topology." (X, d) is called a metric space

Scanned with CamScanner



é/ Second Countable Spaces
emark:

Every subspace of a second countable space is second
countable.
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Theorem: Closed Subspace...

Theorem:

Every closed subspace of a
compact space is compact,
Proof:

Let (X,7) be a compact
space and A be a closed
subset of X.

So (A, Ta) be closed
subspace of X. where T, is
subspace topology on A.

Consider an open cover D of
A e

Theorem: Closed Subspace...
e —|

A = _L:J'D;
where D; € D C Ta.
Now for each D; there exists U; € T such that D, = AN U,.
So
A= _l_J’D,- = _L_J‘(A ny)

But A is closed in X so A° is an open subset of X. And we
have an open covering of X.

X = A°U(YU)

Theorem: Closed Subspace...
- > I n BT —————————

A= LD,

where D; € D C Ta.
Now for each D; there exists U; € T such that D, = AN U,.

So
B o= ane) =5 hel

But A is closed in X so A° is an open subset of X. And we
have an open covering of X,
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Theorem: Closed Subspace...
T R eeeeeeeeeeee————————— T S

But X is compact. So every open cover of X has a finite

subcover, i.e. there exists J ,("" | such that
inite

X=A"U(UU)
jed

AC IILJJUJ-
e “(\u.‘: Bj
A= Arn(}_lﬁljuj) J_l‘;;D,-

Proved.

_— e
Theorem: Closed Subspace...

But X is compact. So every open cover of X has a finite

subcover, i.e. there exists J '<_: | such that
nite

X=AU(UU)
jed

Proved.

/
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Properties of , Spaces: |

Let us discuss some
properties of T, spaces.
Some of these properties can
also be used as a criterion of

Ty property.

roperty |: Every finite
subset of T, space is closed.

VLI

Properties of 7, Spaces: |

wey Lt (X)5) be & T, spas
he X LE Aedegead

= A i & kHwtle usiow
— N i pesl in X
NE
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’%roperties of T, Spaces: |

Property |l:
Let X be a finite set. Then (X,7) is a T, space if and
only if (X, 7T) is discrete space.

E—é ld4 X 8 fluv‘o weok (GT) s

T‘S‘Du—-sb v X \"b’h&'\‘\(
subsek 1S CM

= T. PRy = SR OlluN)(‘(
’W(x T) s eliterede = (X.§) is

ek o4 K is e opes A

\
5




roperties of 7; Spaces: Il

1 Property Ill:

Let A be a finite subset of a T, space X then A’ is empty.
Proof:

Let A is finite subset of X, say A has n elements, i.e.

{a... a0}

Since A is finite and X is a T, space and we know that
every finite subset of a T, space is closed so

ACA

Now let us check one by one the points of A as limits

g ©f A

Properties of 7; Spaces: ||
_———

Let's start with a,,
Now note that

U-n ' {82 ..... a,,}‘

IS an open set containing a; and
AN (Uy \{ar}) =0

So a; is not a limit point of A
Similarly, no other point of A is a limit point of A. So

A =10
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‘Questlon No : 34 of 41
[

Define separated sets.
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Separated Sets

Def 11

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

ANB ()
and
ANB ()

Separated Sets

Def 111

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 U, and Ug of X
containing A and B
respectively such that

AN Ug )
and
BN U, 0
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Question No : 37 of 41

Show that a discrete space Xis separable £ and only ff X'1s countable

Ansscce Baae. _io.2 2 . a a
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Proposition 1:
A discrete space is separable if and only if it is countable

oof: %, Tgie= P
\We o “Wd e odé Ay ack
\i 15 \\'ic,op\
\w % \ X
So v‘( Ohla CXOLU &ﬂA
X
=)

y lf\ B 2 IR
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Question No : 39 of 41

M whow that every second countable space is first countable.

Ancwiar IDianca allabl bhcee oo A28 a_ _
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Question No : 36 of 41

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

X

Answer ( Please click here to Add Answer )

I ~ ' - ——y AT T e
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Second Countable Spaces

Remark:
Every subspace of a second countable space is second
countable

Pd_o’oil ld ASAIETTR Seeond oudbl tha)

e 3 f;z%?)\\“é’w Cows \eble
Ve Ba: 1 Qﬂ%,.\k € Nj -V

it fo Gy A By b i
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MTH634 Topology
Question No : 33 of 41

M

Define 77 - space.

Scanned with CamScanner



Iy Space

Def:

A topological space (X,7) is
said to be " T, 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&Z U,.




.v R http:/jserverutes/dient/Paper.aspx
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Give 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, 1.e.

B={{x}lx € X}
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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
U, containing Fy and F;
respectively such that

UF; "UF} ' w
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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.




. 38
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Connected Spaces
L

Connected Set:

A subset A of a topological
space (X, T) 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=(ANnVU)u (AN V)
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Show that a set X with topology T contaming finge number subsets of X 1s compact
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camples: Compact Spaces
L

Example 2:

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

Since every open cover ( of
X is a subclass of T 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 ae X and C be
a connected subset of X
containing a.

Then

is called the connected
component of X containing
a.

Connected Component

Remarks:
@ \ Sh_a (Y:U 1. The connected
s (.wu)t.! component C, is the
largest connected subset
r%# i+ o 0“’0 of X containing a.
one  (own ekl 2. f be C, then Go = Co.

(o —\X)Nl-k; 3. X can be written as

disjoint union of its
connected components.
le.

”



MTH m

Consider the sets X' = (1.2,3) md ¥ = (a.5.c) with topologres T, = (4. (1).(1,2), X) and
T = (8.1a.5) (B) . ¥) repecavely Defincamap/ X =¥ as

JO=f=a f(3) =c.

Show that f 15 a closed map

.m_‘-‘.—.‘.-- " . —
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Closed Mapping
Fy Xfi\,l,g\ } K;‘“;NN!Q:X}

\_
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Examples: Connected Spaces

Example 2: Consider X = {a, b,¢c,d, e} with
T = {0,{a},{a, b} \{a,b, ¢} {a.d.e}.!{a.b.d.ea.X}.
Then A = {c, e} is disconnected subset of X

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

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

v’
/AfrU-— {e} and ANV = {c}

are nonempty disjoint sets and \Q\(\\(\ v

A = (Af‘lU)| (AN V) = {e} U {c}.={¢, €
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< metric t 10f3 < >

Metric Topology: Let X be a non empty set with metric d. The topology T on X generated by the set of all

open balls in X with respect to d is called metric topology.

A topology T on X induced by metric d.

Consider X with a metric d, this d induces a topology “metric topology”. (x,d) is called metric space.

The topology generated by the set of all singletons is discrete topology.

Module: 108-110

Metrizable Space: A topological space (X,T) is called Metrizable space if there exists a metric d on X that
induces topology T.

Scanned with CamScanner
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Examples: Separable Spaces
______—_

Example 3:
R with ysual topology is separable.
Reason:
Since there exists Q in R that is countable and
Q=R.
Example 4:
R with discrete topology is not separable.
Reason:
Since there exists no countable subset in R that is dense in
R.
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& Selecttext i0: Select all QCopy

A subset of A of (R, Tu) is connected iff A is an interval.

Fixed Point: A point x € X is said to be a fixed pointofamap f: X — Xiff f(x) = x

Let A and B be two connected subsets of a topological spaces (X,T) such that x € ANB then C = AUB is
connected subset of X. [ALSO SEE PROOF Page#179-180]

| Consider a topological space (X,T), Let a € X and C be a connected subset of X containing a then

"C, = U,ecC is called connected component of X containing a.

The connected component Ca is the largest connected subset of X containing a.

Prepare Page#182 y V4

Let C be connected component of X then € = C

A connected component is a closed subset of X. ¢

In general a connected component C of X is not open.
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< regular 40f29 <

Regular Spaces

Def:

A topological space (X, T) is
said to be "regular" iff for
every closed subset F of X
and for every x € F¢ there
exist open subsets Ur and U,
containing F and x
respectively such that

UFF}U,=“.

>

L r——rr——————
VLI
Regular Spaces
=== |
’.\ Ty Space:
) A topological space (X, T) is
@ said to be " Ty space" iff it is
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Metric Space:
A set X with a metric d

defined on it is called a
metric space.

imples of Metric

Let us see some examples of
metrics and verify all the
three axioms for each metric.
Example 1:

Let X = R and d is defined
as d(x,y) = |x = y| where
x,y € R

Scanned with CamScanner
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: d C be
(x 7') Let @ € X and |
5 connected subset of X

containing a.
Then
G=(J)€
ac C

is called the connected
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Examples: Regular Spaces

Example 3: Consider X = {a, b, ¢} with
T =1{0,{a}. {b.c}).X}.

(X, T) is a regular space.
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Fixed Point:
A point x € X is said to be a
fixed point of a map
fF: X X iff flix)=x.
Example: |
1. f: R <= R, defined as
f(x) = x* Here O is a
fixed point of £, 1 is
also a fixed point of f.
2. g : R - R, defined as

B(x) = x+1

g has no fixed point.
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Normal Spaces

Def:
A topological space (X,7T) is
said to be "normal" iff for
every pair of disjeint closed
subsets, Fy, F3 C X there
exist open subsets Ug, and
Ur, containing Fy and F;
respectively such that

UF. (] Uﬁ = @.



Normal Spaces
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Examples: Locally Connected...

Example 2: A discrete space is locally connected.

(e P
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Property |: Every finite
subset of T, space is closed.

Properties of 7, Spaces: |
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Proposition:
Homeomorphism of topological spaces is an equivalence

relation
Proof: . x,:.’x Ta: X - X
L\
v Y —-)
bk fud T3 X“._V
- &\td‘l\»&\(n.*.

v Yoo A
&.&Y;—d‘:‘&u‘ ‘ cS(A}
- Ay Y e X

Homeomorphism...

SR T3 R 7

£T X = W-—‘:Z
&i'toh\ b Biod. \ '&\?)&1»&0&.
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To 7é=> T1

L

Example: A T, space that is not T;.
Consider R with 7 generated by

R {(a,0)|a € R}
a,bEl qyb oy
c\e uq - (C ) 00) # b So To'sk
( )
/r‘—t———"">
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Recall the definition of
"Convergent Sequence".

Let (X.7) be a topological
space. A sequence of points
(X;)icr in X is said to be
converges to a point x € X if
for every open subset U, .
containing x. in X there
exists N & N such that for all
n>N. x, € U..



[T mth

R with usual topology is second countable.

Consider the following basis for usual topology on R.
B = {(a,b)|a, b€ Q} 634
e Sl

A -tdopolzsifla;s%ace (X f;ff) is space. X is said to be locally
said to be " /o Space” It for connected at a point x € X

each x,y € X f“d" that iff for every U,, open subset
x # y there exists an open of X containing x, there
set U, C X containing x exists V,, an open subset of
such that y ¢ U, X containing x, such that

» V. C U,

» V. is connected.

Example 3: Every cofinite space is T;.

Sl LA Q("Suﬂ
Ld' Xy -x'lh-u\-.
S ; = DU“ diSM’v
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Property |: Every finite
subset of T, space is closed.

%%M[XU be a {Sm‘

AC X u AgiQ“-
L Gia-‘ Q, CH
R'i-l l

X TI. So OWeR] Siv »Q\-\-o\'\
sdack A K0S dwj u»\

IQ." (S M Vi L ‘l--a“
= kB § t—ih{\t U (0w "{ Sonaol ek

= AN dpd in X

Let (X,T) be a path L4 )b éﬁ){) ‘>.§w q , %“
connected topological space N ¥ & M o] )
and s ] F‘IZ:}X )=\, \’u\z‘

f: (X, T)—=(Y,T") -\: %¢:®——s ‘&X)f

be a continuous map. Then

f(X) is path connected. o) £° t’“) . '['u’l")): k‘)f Q/V
NACE K ) - fp) = ®
=5 _‘0() \S ‘l'\k Co\\ﬂu
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Lindelof Space:

A topological space (X, T) is
called a Lindeldf space if and
only if every open cover of X
has a countable subcover.

Example 1: Consider (R, 7). Then A= (0,1)(3,5] is
disconnected subset of X,

Reason:

Since there exists a pair of nonempty open subsets

U=1(0,1) and V = (3,6)

of R such that
ANU and ANV are nonempty disjoint sets and

A=(AnUVU)U (AN V).

khalil sahir

Example 3: Consider X = {a, b with

T = {¢, {:}-*{a\f/‘}’ 12,5, 6h X}

WLS) s e
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DATA for FINAL TERM ---- MTH634 ---- Module# 086 to 183

Module : 86-89

Amap f: (X,Tx)— (Y,Ty) is called a closed map iff the image of each closed subset of X is closed in Y.

Projection map may or may not be closed.

Is a continuous map an open map. (May or may not be Open)

Is an open map a continuous map. (May or may not be Continuous)

Restriction of an open map may or may not be an open map.

Module : 90-100

Homeomorphism: A map f: X — Y is called a Homeomorphism between two topological space (X,Tx) and

(Y, Ty)iff 1. “f”is bijective. 2. “f”iscontinuous 3. F1:Y— Xor “f.isopen map

Homeomorphic Space: Two topological space are called (X,Tx) and (Y,Ty) are called homeomorphic iff
there exist a homeomorphism f: X — Y we also say such spaces are topelogically equivalent spaces i.e .

X2y

Equivalence Relation: A binary relation ~ on a set X is said to be equivalence relation iff ~ satisfied the
following three properties for all a,b,c € X. (1) Reflexive: i.e a~a (2) Symmetric: ie a~b iff b~a

(3) Transitive: if a~b and b~c then a~c

Homomorphism of topological space is an equivalence relation.

A property “p” of a topological space (X,T) is called topelogical property if every space homeomorphic to X

has property “p” i.e. A property that is unchanged under homeomorphism.

Topological property is also called topelogical invariant.

Some topological properties are:

* Cardinality of set X. *_Cardinality of T. *_Connectedness of space X. *_Being discrete.

Some non-topological properties are:

* Length *_Area

A metric is a distance function.

A function that defines a distance between each pair of elements of a set.

Metric: A metric on a non empty set X is a real valued function d defineson X x Xie. d:XxX —R

Metric Space: A set X with a metric “d” defined on it is called a metric space.

Usual metricon Ris d(x,y) = ./(x — y)2

Usual metri¢ on R? : Consider R? and “d” is defined as d(x,y) = \/(xl —y1)% + (x; — y,)? where

x = (x1,x2), ¥= (71,¥2) € R?

Usual metric on R" : Consider R" and “d” is defined as d(x,y) = \/(xl —v1)2+ (% —V2)2 e (X0 — V)2

where x = (X1,%X2, e eee e %), Y= ((V1,Y2.__Yn) € R"

Module : 101-107

Consider X with a metric d. For any x € X and any real number x>0, the set of all points y € X whose

distance from x is less than r is called open ball of radius r and centered at x i.e. B(x,y)={y € X|d(x,y) <

r}

Prepare Page # 33-34-35
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Metric Topology: Let X be a non empty set with metric d. The topology T on X generated by the set of all

open balls in X with respect to d is called metric topology.

A topology T on X induced by metric d.

Consider X with a metric d, this d induces a topology “metric topology”. (x,d) is called metric space.

The topology generated by the set of all singletons is discrete topology.

Module : 108-110

Metrizable Space: A topological space (X,T) is called Metrizable space if there exists a metric d on X that

induces topology T.

Not all spaces are Metrizable.

Let X be an infinite set. Consider cofinite topology on X then it is not Metrizable space.

R with lower limit topology is not Metrizable space.

Module : 111-112

A topological space (X,T) is called a First Countable Space if for each p € X there exists a countable local base

atp.

Every subspace of first countable space is first countable.

Discrete space 1s first countable space.

Every finite set with any topology is first countable.

R with usual topology is first countable i.e (R, Tu) is first countable.

Every metric space is first countable.

Module:113-114

A topological space (X,T) is called Second Countable Space if there exist a countable a countable basis for T.

Every subspace of a second countable space is second countable.

Let X be a countable set with discrete topology then (X, Tqis) 1s second countable.

Any finite set with any topology is second countable.

R with usual topology is second countable i.e (R, Tu) is second countable.

Module:115-116

Second accountability implies first accountability.

Let a topological space (X,T) is second countable space then it is also first countable space.

First accountability does not imply second accountability.

Consider R with usuval topology then it is both first countable and second countable.

Consider R with lower limit topology then it is first countable but not second countable.

A first countable space may or may not be second countable.

Module:117-119

Cover: A cover of a set X is a collection of sets U={Ui | i € I} where I is index set such that x < U;c,U;

Cover: Let (X,T) be topological space. A cover of a X is a collection of subsets of X i.e. U = {U;|U; c Xi €1}

where 1 1s index set such that X = U;cU;

Open Cover: Let (X,T) be topological space. An open cover of a X is a collection of subsets of X i.e.
U={U;|U; €Tie€l} wherelisindex set such that X = U;¢,U;

Module :120-121
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Lindelof Space: A topological space (X,T) is called a Lindelof space iff every open cover of X has a

countable sub cover.

Let X be a finite set with any topology then it is Lindelof.

A set with indiscrete topology then itis Lindelof.

X= R with usual topology is Lindelof.

A subspace of Lindelof space needs not to be Lindelof.

Every countable space is second Lindelof. (ALSO PREPARE ITS PROOF FROM P#69-70)

Module:122-125

A topological space (X,T) is said to be separable if there exist a countable dense subset A of X.

Every second countable space is separable.

R with lower limit topology is separable but not second countable.

Let X be a finite set then X with any topology is separable.

Consider a set X with indiscrete topology the X is separable.

R with usual topology is separable.

R with discrete topology is not separable.

A discrete space is separable iff it is countable. [ALSO PROOF FROM PAGE # 74]

X is separable iff X is countable.

(X, Teof) is separable. [ALSO PROOF FROM PAGE # 74-75]

In general subspace of separable is not separable.

Module: 126

A metric space is not a second countable and not seéparable in general.

An infinite set X with trivial metric is not second countable and not separable.

A separable metric space is second countable. [ALSO PROOF FROM PAGE # 78]

Module:127-143

There are 7 separation axioms. To-Spaces, T;-Spaces, T>-Spaces (Hausdorff), Ts-Spaces, Normal Spaces,Ty-

Spaces,

To-Space: A topological space (X,T) is said to be Ty-Space iff for each x, y € X there exist an open set U, € X

containing X such that y € U; OR There exist an open set ¥, © X containing y such that x ¢ V.

Ty Property is a topelogical property.

T;-Space: A topological space (X,T) is said to be Ty-Space iff for each x,y € X such that x # y there exist

open sets U,, Uy of X containing X,y respectively such thaty € U, and x ¢ U,, .

T,-Propery is a topology property.

Every discrete space is T, space.

Every metric space is T space.

Every cofinite space is T space.

T, property 1s much stronger property than Ty property.

A topological space (X,T) is T iff every singleton subset {x} € X is closed.JALSO PROOF FROM PAGE #
90]
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Every subspace of a T; space is also a T, space. [ALSO PROOF FROM PAGE # 92]

Every finite subset of T; space is closed.

Let A be a finite subset of a T, space X then A is empty.

T,-Space: A topological space (X,T) is said to be T,-Space iff for every distinct pair of element x, y € X there

exist open sets Uy, Uy, of X containing x,y respectively such that U, N Uy = ¢ .

T,-space 1s also called Hausdorff discovered by Felix Hausdorff (1868-1942)

T, property is a topological property.

Every discrete space is Hausdorff.

A nonempty set X # {x} with indiscrete topology is not Hausdorff.

R with lower limit topology is Hausdorff .

R with topology generated {(a, «)|a € R} is not Hausdorff.

An infinite set with cofinite topology is not Hausdorff space.

The property of being a Hausdorff space is inherently.

Let (X,T) is a Hausdorff space and A < X then (A,T,) is Hausdorff. [ALSO PROOF FROM PAGE # 102]

An infinite set X with cofinite topology is not Metrizable.

Every metric space is Hausdorff. [ALSO PROOF FROM PAGE # 104]

T, property 1s a stronger property than T, property.

Every T; space is T, space but every T, space is not T, space.

An infinite set X with cofinite topology is Ty space but not T space.

Let X be a Hausdorff space then every convergent sequence of points has a unique limit point.

Module : 144

A topological space (X,T) is said to be regular iff for every closed subset F of X and for every x€Fc 3 open

subsets Ur and Ux containing F and x such that Us\U,=¢

A topological space (X,T) is said to be “T'3 space” iff it is either Regular+To or Regular+T1 or Regular+T>.

Every T3 space will be regular but every regular space will not T3 space.

Property of being regular is a topological property.

Every subspace of regular space is a regular space.

Every subspace of a T1 space is also a T1 space i.e. T1 space is heredity.

T3 property isa topological property.

Every subspace of a Tz space is a Tz space.

Module : 145

Discrete space is a regular space.

Indiscrete space is a regular space.

A discrete topology space has a complete power set.

Every subset of discrete space is also closed as well as open so open collection is also close collection.

R with usual property is regular and this space is also T3 space.

An infinite set with co finite topology is not regular so it is not Ts.
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K-Topology on real line topology Tk.....( R, Tk) is not a regular space.

Module: 146

A topological space is said to be normal iff for every pair of disjoint closed subset F1,F2C X, there exist

open subset Ur1 and Urz containing F1 and F2 respectively such that Up1Up2= ¢

A topological space (X,T) is said to be T4 space iff it is either Normal +T1 or Normal+T:

Property of being normal is a topology property.

Subspace of normal space needs not to be normal space.

T4 space is a topology property.

A topological space (X,T) is said to be complete normal space iff every subspace of X with subspace

topology is normal.

Module : 147

Consider: x={a,b,c,d}
T={ ¢ ,{d},{b,d}{c.d}.{b,c,d}.X}

Claim: (X,T) is normal space but (X,T) is not Ta.

Consider: y={b,c,d}
T={ ¢ {d}.{b,d}.{c,d}.X}

Claim: (v,T4) is not a normal space.

Consider: x={a,b,c,d}
T={ ¢ ,{d},{b,d},{c,d}.{b,c,d}.X}

Claim: (X,T4) is not completely normal space.

(R, T4) is normal space.

R with usual topology is a T4 space.

Module : 148

Metric spaces are T4 space.

Every metric space is a Hausdorff space.

Every metric.$pace isnormal

All the metric spaces are normal spaces.

Every separable metric space is second countable.

Module: 149

Ti properties:
Topological space gives TO-spaces gives T1-spaces gives T2-spaces (Hausdorff) gives

T3-spaces (Regular T1 spaces) gives T4-spaces (Normal T1-spaces) gives Metric Spaces.
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diagram illustrates the relationship between the spaces discussed in this chapter.

Topological spaces

— r— r— — S— — —e

T\ -spaces

|f e e SRS = T =
|

Ts-spaces (Hausdorff)

T'y-spaces (regular T')-spaces)

T;-spaces (normal T)-spaces)

Metric spaces

Module: 150

Urysohn’s Lemma is a classical and important result of topology.

An important application of Urysohn’s Lemma is the partial solution of Metrization Theorem.

Urysohn’s Metrization Theorem : Every normal T1 space with countable basis is metrizable.

Urysohn’s Metrization Theorem : Every regular T1 space with countable basis is metrizable.

Module: 151

Cover: Let (X,T) be a topological space, Let C={Ci} be a class of subsets of X such that

X=Uie1Cithen Cis called a cover of X.

Subcover: A subclass S of a cover C of X which is also a cover is called a subcover.

Open Cover: A cover C of X is said to be Open Cover iff C €T

Compact Space: A topological space (X,T) is said to be compact if every open cover C of X contains a finite

subcover S of X.

Module : 152

A set X with indiscrete topology T is compact.

A set X with topology T containing finite number subsets of X is compact.

A finite set X with topology T is compact.

A finite set X with.discrete topology T is not compact.

Module: 153

An open interval in R with respect to usual topology is not compact.

R with usual topology/ (R, Tu) is not compact.

Module : 154

A set X with cofinite topology Tcoris compact.
Proof:
If X is finite then Tc,=P(X)

= (X, Tcof) is compact

A set X with cofinite topology is compact.

Module : 155

R with usual topology/ (R,Ty) is not compact.

R with usual topology/ (R, Tindis) is compact.

R with usual topology/ (R, Tais) is not compact.
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R with usual topology/ (R,Tcof) is compact.

Module : 156

Every closed subspace of a compact space is compact.

If (X,T) is compact space and A be a closed subset of X then (A, Ta) will be closed subspace of X where Ta is

subspace topology on A.

Module: 157

If (A, Ta) be compact subspace of a Hausdorff space (X,T) then A is closed in X.

Every compact subspace of a Hausdorff space is closed.

Module: 158

If (X,T) be a compact space and f: (X,T)—(Y,T/) be continuous map then f(x) is compact.

Image of compact space under a continuous map is compact.

Module: 159

Let (X,T) be a compact space and (Y,T/) be a Hausdorff space then a continuous map f: (X T)—(Y,T/) isa

closed map.

Let (X,T) be a compact space and (Y,T/) be a Hausdorff space then a bijective continuous map f:

(X,T)—(Y,T/) is a homeomorphism.

Module: 160

Consider R with usual topology/ (R, Tu), there exist no homeomorphism between an open interval of R

and closed interval of R.

Open interval in R with usual topology/ (R, Ty) are not compact.

The only compact subset of R are closed and bounded subsets [a,b] compact and (c,d) not compact.

[0,1)#S! since S! Compact and [0,1) not compact.

Module: 161

Let (X,T) be a topological space and {(X;,Ti)|i€l}.be a finite family of compact subspace of X then U ;& Xi is

compact.

Module: 162

Let (X,T) be a compact Hausdorff space then (X,T) is normal.

For every pair of disjoint closed subsets F1, F2 of a compact Hausdorff space X there exist a pair of of

disjoint open subsets Vg, Viz 0f X containing F1,F; respectively.

Module: 163

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
ANB = ¢ and ANB = ¢p and ANB = ¢

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 exists open subsets Ua and U of X containing A and B respectively.

ANU; = ¢ and BNU, = ¢

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
ANB=¢and ANB = ¢

Module : 164
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Consider R with usual topology/(R, Tu) then A=(0,1) and B=(4,9] are separated sets.

Consider R with usual topology/(R, Tu) then A=(-1,3] and B=[3,5) are not separated sets.

Consider R with usual topology/(R, T.) then A=(-1,3) and B=[3,5) are not separated sets.

Module: 165

Connected Set:
A subset A of a topological space (X,T) is said to be connected if and only if there exist no pair of non
empty open subset of U and V of X such that ANU and ANV are non empty disjoint sets and 4 =
(ANU)YUANY)

Disconnected Set:

A subset A of a topological space (X,T) is said to be disconnected if it is not connected.i.e If there exist a
pair of non empty open subset of U and V of X such that ANU and ANV _are non empty disjoint sets and
A= (ANVYUANY)

Connected Space (Definition I ):
A topological space (X,T) is said to be connected space if it cannot be written as union of two non empty

open disjoint subsets U and V of X.

Disconnected Space:
A topological space (X,T) is said to be disconnected space if it can be written as union of two non empty

open disjoint subsets U and V of X.

Connected Space (Definition II ):
A topological space (X/T) is said to 'be connected space if X = D;UD, such that D;, D, both open and
disjointi.e. D;ND; = ¢ impliesD; = porD; = ¢

Module: 166

Consider R with usual topology/(R, Tu) then A=(0,1)U(3,5] is disconnected subset of R

Consider X={ab,cde} with T ={¢,{a}{a b}{a b c}{ad e} {ab,d e}, X} then A={ce} is

disconnected subset of X.

Consider X={a,b,c,d,e} with T = {¢,{a, b}, {a, b, c}, X} then X is a connected space.

Consider X={a,b,c,d,e} with T = {¢, {a, b},{d, e}, {a, b, c},{a, b, d, e}, X} then X is a disconnected space.

Module: 167

Connected Space:
A topological space (X,T) is said to be connected iff X = D;UD, such that D;, D, both open and disjoint

impliesD; = ¢ or D, = ¢

Disconnected Space:
A topological space (X,T) is said to be disconnected space iff X = D,UD, such that D,, D, both open and

disjoint implies that neither D; is empty nor D, is empty.

Module : 168-183

Let A be connected subset of a topological space (X,T) and A c B € A then B is connected.[PROOF PAGE
# 166]

Image of a connected space under a continuous map is connected. [ALSO SEE PROOF PAGE # 168]
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Prepare Page # 170 and 171

A subset of A of (R, Tu) is connected iff A is an interval.

Fixed Point: A point x € X is said to be a fixed pointofamap f: X — Xiff f(x) = x

Let A and B be two connected subsets of a topological spaces (X, T) such that x € ANB then C = AUB is
connected subset of X. [JALSO SEE PROOF Page#179-180]

Consider a topological space (X,T), Let a € X and C be a connected subset of X containing a then

C, = UgecC is called connected component of X containing a.

The connected component Ca is the largest connected subset of X containing a.

Prepare Page#182

Let C be connected component of X then € = C

A connected component is a closed subset of X.

In general a connected component C of X is not open.

A topological space (X,T) is locally connected iff it is locally connécted at each of its points.

Prepare Page#186

Locally connectedness does not imply connectedness

Connectedness does not imply locally connectedness

A topological space (X, T) is said to be connected iff for every x, ¥ € X there exista path P fromxtoyin X

Let (X,T) be a path connected topological space then (X,T) is connected.

Path connectedness implies connectedness.

Connectedness does not imply Path connectedness.

Let (X,T) be a path connected topology space and f: (X,T) — (v, T) be a continuous map then f(x) is path

connected.
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QUESTION 1

Let ¢: G - G' be a group morphism. Then, ¢.Js
injective if and only if Ker ¢ = {e}.
Proof

If Ker{¢) = {e], then for every a'€ E, the elements
mapped into ¢(a) are precisely theelements of the left
coset a { e} = {a), which showsthat ¢ is one to one.

Conversely, suppose ¢ isoneto one. Now, we know that
¢p(e)=€’, the identity-¢lement of G'. Since ¢ is one to
one, we see that ¢is the only element mapped into e’

by ¢, so Ker(d)=le).
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QUESTION 2

A homomorphism h: G—=G' is injective if and only if Ker
h={e).

Suppose h is injective, and let x € Ker h.
Then h(x)=e'=h|e). Hence x=e.
Conversely, suppose Ker h={e).

Then hix)=hly)

=h(xy )=h(x)h(y )
=h(x)h(y) =e'
=Xy '€ Ker h

I
= Xy =e

=2X=Y.
Hence, h is injective,




QUESTION 3

Classify the group [I‘:II} J({0}x II} according to the
fundamental theorem of finitely generated abelia
groups. %,

i

Solution

The projection map _

m: I‘:II—&I. given by l'til::,ﬂ = :;rs a homomorphism
of I‘:I.l onto I. with kernel {f]]:tza. By fundamental
theorem of homomorphism, we know that the given

factor group is isomorphic tu_l..

The projection map .
m IIIII_‘II. l"l!ﬂh'
iyl =%,

K=Ker n!'ém
=((0,0),(0,1)}.

(1,0)+K={(1,0),(1,1)}
(2,0)+K={(2,0),(2,1)}
(3,0)+K={(3,0).(3,1)}

2
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QUESTION 4

The set of all inner automorphisms of G is a subgroup of

(1) Let 'r', . € Inn (G).

Then i_[ ib[u]] =a|:ihl::}]a | =abxb ‘il' :

=abx{ab) ’=.'¢ & Inn (G).

Hence the conjugation by.b composed by conjugation
by a is conjugation by ab.

i
(2) The inverse of i.Jll IS conjugation by a’=a .

i.[[i__][:]J=i_{a’:[ﬂ-1]=aa’:a' 13 1=aa*:{aa'] I=:[-

Thus Inn{G).is a subgroup.
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QUESTION b

Here the first factor I‘ of I‘ X Iﬁ is left alone. The Iﬁ

factor, on the other hand, is essentially collapsed by a
subgroup of order 3, giving a factor group in the secand
factor of order 2 that must be isomorphic to IF. Thus

II. X Ih].l"[[ﬂ. 2)) is isomorphic to I* X I:.Th: trivial

subgroup N = {0} of Z is, of course, a normalsubgroup.
Compute I /{0}.

Solution

Since N={0} has only one elément, every coset of N has
only one element. That is, the cosets are of the form

{m} for m € Z. There is no colapsing at all, and
consequently, Z /{0}&"L. €ach m € Z is simply renamed
{m} in Z /{O}.




QUESTION 5

A factor group of a cyclic group is cyclic.

Proof:

Let G be cyclic with generator a, and let N be a normal
subgroup of G. We claim the coset aN generates G/ N.
We must compute all powers of aN. But this amounts to
computing, in G, all powers of the representative a and
all these powers give all elements in G. Hence the
powers of aN certainly give all cosets of N-and G / N is

cyclic.
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QUESTION 7

Let G = H x K be the direct product of groups H and K.
Then H={(h, e)| h € H} is a normal subgroup of G:Alse
G/H is isomorphic to K in a natural way. Similarly,. G/
K = H in a natural way.

Proof

Consider the map m Hx K = K giveén by
n}{h. k) = k. The map m_is hamomorphism since

m(hh ok k )=k k = (h k)eh k).

Because Il:er{n},'p = H, we see that H is a normal
subgroup of H x.K. Because n is onto K, Fundamental
Theorem of Hamemorphism tells us that (H x K)/ H = K,
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The cyclic group G=Z/5Z of congruence classes
modulo 5 i1s simple.

L,

If H is a subgroup of this group, its ordermust be
a divisor of the order of G which is 5,

Since 5 is prime, its only divisorsare Y.and 5, so
either H is G, or H is the trivial group
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QUESTION 9

M is a maximal normal subgroup of G if and onlyil'G /
M is simple.

.5:'.'l||'|1'

Let M be a maximal normal subgroup.of G. Consider

the canonical homomorphism y; G—=G/M. Now y of
any nontrivial proper normal subgroup of G/Mis a
proper normal subgroup af G properly containing M.
But M is maximal, so this can not happen. Thus G/M is
simple.

Conversely, if N is'@ hormal subgroup of G properly
containing M, then yiN] is normal in G/M. If also N=G,
then y[N]=GfM.and y[N]= {M}.

Thus, ifG/Mis simple so that no such y[N] can exist, no
such N can exist, and M is maximal
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QUESTION 10

Show that Z( G) is a normal and an abelian subgroup.of
G.

Solution

1

For each g € Gand 2€Z(G) we have geg 1-155 =z1e=1,

we see at once that Z(G) is a normal'subgroup of G. It

implies that gz=zg for g € G and 2E2(G). If G is abelian,
then Z(G) = G; in this case, the center is not useful.




QUESTION 11

1 %l
Let G be a group. The set of all commutators aba'b  for
a, b € G generates a subgroup C of G.

Proof

Let a, b € G. Then,

1 =1 1 1 =1
(aba b )(aba b )

1 -1 1 -1
=aba b bab a
=¢ € (

i -1
since @ = ggg & 154@ commutator.
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QUESTION 12

The Klein 4-group V = {e, a, b, c} is generated.

Proof

The Klein 4-group V = {e, a, b, c}isgenerated by {a,b}
since ab=c.

It is also generated by {a,6){(b,e.}, and {a,b,c}.

If a group G is generated by a subset S, then every
subset of G containing S génerates G




QUESTION 13

The group 1* is generated.

Proof

The group Iﬁ is generated by {1} and {5}t is also

generated by {2,3) since 2+3=5, s¢ that any subgroup
containing 2 and 3 must contain S and must therefore
be Ib- It is also generated by (3,4}, (2,3,4), {1,3), and

{3,5). But it is not generated by {2, 4} since
<2>={0, 2, 4) contains 2and 4.




QUESTION 14

If N is a normal subgroup of G, then G/N is abelian, if
and only if CEN.

Proof

If N is a normal subgroup of G and G/N is abelilan, then
| | | 1 E -l
(a N)(b N)=(b N){(a N); thatis, aba~b N=N,

1 1
soaba b € N, andC < N.
Finally, if C < N, then
(aN)(bN)=abN

i -1
=ablb a ba)N

= (abb a )baN
= baN
={bNNaN).




QUESTION 15

The set Aut(G) of all automorphisms of agroup Gk a
group under composition of mappings, and Inn(G) =
Aut(G). Moreover, G/Z(G)=Inn(G).

Proof

Clearly, Aut(G) is nonempty. Let o, Tt € AUtG). Then
tor all x, y € G, otixy)=0 ({t(x) tly))= torix))oT(y)).

Hence, ot € Aut(G). Again,
olo™ " (x)o~ ' (y))=

oo '(x)oo " y)

=XYy.

Hence o '(x)o~ Yy)=

o~ '(xy). Therefore, o~' €
Aut|G). This proves that Aut|
G) is a subgroup of the
symmetric group ‘E.u and,

hence, Is itself a group
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