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State the Cauchy’s Theorem. ( Do not prove 1t )

Answer ( Please click here to Add Answer | _
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"MTH633 Group Theory
|Question No:310f33 e e e

"I Show that the set of all inner automorphisms of G 1s a subgroup of Aut(G)

| Answer ( Please click here to Add Answer )
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Question No : 27 of 33 e

Answer ( Please click here 1o Add Answer |
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; Define a complete group.

Answer ( Please click here to Add Answer )
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Answer ( Please select your correct option ) )
action
i
identity 3
o
commutabwty
n
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We may sometimes write Z/nZ = Z . How do you read Z 7

er { Please click here to Add Answer | k
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The center Z(G) is defined by | T

Answer (Please select your correct option )

x ZlGl=:ZEG|zg#gzﬁrcxﬂgEG}
R Z-Gl=:zEG|zg = gZhralged
5 ZIGi={ze G| zZg > gz for all ge 3 h
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Answer ( Please select your correct option )

| | non-trmal proper
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non-tnwvial improper
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Question No - 21 of 33 |

LetG = g ¢ 3
L] T X & be
& Be the direct prodyct of

=,rCJUp._: .'.-.I| ar' d : ! - ! I ¥
= a e nEﬂ 4 I'“f E ! 5 - | —
! i da J 15 'j'fG.

Answer {P

| -
egase selecy your correct aption )
normal subgy UL
'. — o

Scanned with CamScanner



- e T ape o o G o
ol i I|II.1‘I -_'I. I hll

e o M1
|Question No : 20 of 33 NI, —

1]

r |

GG+ o

—

An
Swer ( Please select your correct option | ' | >

{e} \/ L -
r" —_—

Scanne d with CamScanner



Answer ( Please select your correct option )

1somorphism
&

epimorphism

mdomorphism
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| Composition of group homomorphisms is again a group homomorphism.

Answer ( Please select your correct option )
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Answer ( Please select your correct option |
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The quotient group R/ Z 1s isomorphic to the circle group

Answer ( Please select your correct option |
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is a normal subgroup of G/ X q

Answer ( Please select your correct option )
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Let @ be a homom orphism function from group (G, #) to group( G',* | Then, (Kerp.®)1s ________ subgroup "f(ﬁ‘}-'

Answer ( Please select your correct option
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, Sylow theorems 8IVE Us some important information about
. __ groups.
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The inverse of a’bta*b%’ is

|

Answer ( Please select your correct option )
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Answer ( Please select your correct option
identity
G
non-identity K
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| | .
|| Let pbe ahomom orphism function from group

*
(G, to group( G, | Then, (Ker @,%)1s 2 normal subgroup of (G %)

Answer ( Please click here 10 Add Answer )
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Answer ( Please click here 1o Add Answer )
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Guestion # 1 of 10 { Start ime: 06:58:05 PM, 18 August 2018 )
The group G is a copy of the group H. if the function

f: G —+ H

Select the comect option

homomorphic
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isomaorphic
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onto
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bijective

O

E O Type here to search O



LNE LMS-Virtual University of Paki- x [l Quiz

0N C O <

AAAD ASE A7)
e 2777 Cpmai com

X +

O quizvu.edu.pk/QuizQuestion.aspx?ver=03de2a58-6448-4495-bcla-3682a64bed39

Question # 2 of 10 { Start time: 06:58:47 PM, 18 August 2018)

L o o

o8

Quiz Start Time: 06:58 PM. 18 August 2018

Total Marks: 1
If M is a mormal subgroup of (G, =), the set of cosets GIN = {Nglg & G} forms a
group (GIN, =), where the operation s defined by (Mg1) = (Mg2) = M(g1 * g2). This group is called the guotient group or factor group of G by N.
s
Select the comect option
Trus
s
Falze
s
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Time Left] s}’
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Total Marks: 1

Question # 3 of 10 { Start time: 06:59:36 PM, 18 August 2018 )

The quotient group B/Z is isomorphic to the circle group

W= {e’eC|ocr).

-

Select the comect opbon

True

False
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e f27 73 Cpmai com Quiz Start Time: 06:58 PM, 18 August 2018
Total Marks: 1

Question # 4 of 10 { Start time: 07:00:44 PM, 18 August 2018

The converse of Lagrange's theorem holds for abelian groups.

0
1

Select the comect option
True
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Quiz Start Time: 06:58 PM. 18 August 2018

Question # 5 of 10 { Start time: 07:01:04 PM, 18 August 2018) Total Marks: 1

Let ¢ be a homomorphism of a group( into a groupG’.
If His a subgroup of &, then ¢ [H]is a subgroup of G’

Select the comect opbon
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False
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Question # 6 of 10 { Start time: 07:02:16 PM, 18 August 2018)

Let (G, -} be a group with subgroup H. Fora, & € G,
wesay a = bmod H if and only if ab 'e H.
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False

E O Type here to search



o &« - O X

@ + Google Q =

81
Time Left] sedfs) [ 4

A HSE A%
e f27 73 @pma com Quiz Start Time: 06:58 PM. 18 August 2018

LNE LMS-Virtual University of Paki- x [l Quiz x +

| oW
o

AN O ir O quizvu.edu.pk/QuizQuestion.aspx?ver= 126ee9ab-bd64-4724-82ce-Thddad52906

Question # 7 of 10 ( Start ime: 07-:02:35 PM, 18 August 2018 ) Total Marks: 1
The relation
a=h
mod His an equivalence relation on G.
i
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False
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Question # 8 of 10 { Start time: 07:02:47 PM, 18 August 2018)

If N is a normal subgroup of a group G, the left cosets of N in G are the same as the

right cosets of N in G.

Select the comect option
True

Falze

E O Type here to search



LNE LMS-Virtual University of Paki- x [l Quiz x 4+ 0 [ o D 4

0
1

-c9e2-44d1-9cBe-6964 14ed2ace © - coogle Q

o

b
T

3]

D AL AT
e s 27 77 Cpma con Quiz Start Time: 06:58 PM, 18 August 2018

— ., - o . . .
‘Cr O Y 1T < 0O quizvu.edu.pk/QuizQuestion.aspx?ver=9c

Question # 9 of 10 ( Start ime: 07-03:07 PM, 18 August 2018) Total Marks: 1
If M is a mormal subgroup of a group G, the left cosets of M in G are not the same as the night cosets of N in G
s
Select the comect option
Falze
E
True
E

E O Type here to search



o 9 - & X
O C 9 v < O quizvuedupk/QuizQuestion.aspx?ver=e992b918-284d-4364-9758-a3ad15fc5df3 @ v Googe Q 1=
AHAD AL AT
rHrecd 2777 Cpma con Quiz Start Time: 06:58 P, 18 Aug13

LNE LMS-Virtual University of Paki- x [l Quiz x +

Question # 10 of 10 ( Start time: 07:02:31 PM, 18 August 2018 ) Total Marks: 1
Let
¢: G —+ H
be a homomorphism, then ¢i(a ') = ¢(a) 'fora € G -
St b conetonion
True
False

E O Type here to search



o &« - O X

LNE LMS-Virtual University of Paki- x [l Quiz x +
00 © - coogle Q o=

0O C 5D v < O quizvu.edu.pk/QuizQuestion.aspx?ver=ch 15bal4-d26d-406b-9824-50ab6cf5c5000
AHAD ASL/HATH)
e d 2777 Cpma com Quiz Start Time: 07:19 P, 18 August 2018

Total Marks: 1

Question # 3 of 10 { Start time: 07:19:21 PM, 18 August 2018)

(Zn,+) is a cyclic group with 1 as a generator.

Select the comect opbon

True

False

E O Type here to search



LNE LMS-Virtual University of Paki- x [l Quiz x 4+ 0 [ o D 4

Ty O D 9 < O quizvu.edu.pk/QuizQuestion.aspx?ver=a673807b-1ebd-4bf2-928-808f1321a8d8 ﬁ-}- Google Q o=
AR AL AT T LeA I
e 2715 Cpuad con Quiz Start Time: 07-19 PM, 18 August 2018
Question # 4 of 10  Start fime: 07-19:53 PM, 18 August 2018 ) Total Marks: 1

The group G is a copy of the group H, if the function
f: G =+ H

S

homomarphic
O
isomorphic
L J
anto
O
bijective
O

. 20 PM
E O Type here to search ek B



o &« - O X

LNE LMS-Virtual University of Paki- x [l Quiz x +
Ty O D 9 < O quizvu.edu.pk/QuizQuestion.aspx?ver=11a70d80-f729-45f2-9ac0-2ddd98159084 (3 Google @] =

A ML/ AT
e f2777 Cpmad com Quiz Start Time: 07:19 PM, 18 August 2018

Question # 5 of 10 ( Start ime: 07-20-10 PM, 18 August 2018) Total Marks: 1
Let H be a subgroup of a group G. Then (a H) (b H) = a b H is not always true when G is non-abelian.
s
Select the comect option
Falze
E
True
E

E O Type here to search



LNE LMS-Virtual University of Paki- x [l Quiz

Ty O D 9 < O quizvu.edu.pk/QuizQuestion.aspx?ver=fd705728-4c06-4891-a6a2-298d967cde87 Goog :
79
Time Left| [ o

A L AT
e f27 77 Cpmai com Quiz Start Time: 07:19 PM, 18 August 2018
Total Marks: 1

Question # 6 of 10 { Start time: 07:20:27 PM, 18 August 2018 )

Any subgroups of Abelizan group G are not nermal subgroups of G

)
)
]
|
)
|
)

4
o
o
o
1

Select the comect option

Falz=

Trus

7:20 PM
w20 A

E O Type here to search



LNE LMS-Virtual University of Paki- x [l Quiz x +

m o9 - O X
Ty O D 9 < O quizvu.edu.pk/QuizQuestion.aspx?ver=a68f4346-d2de-405b-9032-82bd374740fa ﬁ-} Google @] o=
AT HSE A7) Time Lt i
e 2777 @pma com

Quiz Start Time: 07:19 PM. 18 August 2018

Question # 7 of 10 { Start time: 07:20:46 PM, 18 August 2018) Total Marks: 1

Hg = gH, forall g @, if and only if H is a normal subgroup of G.

St b conetonion
True
False

. 20 PM
E O Type here to search ek B



m _ ] *
@ v Google Q —

O C D o < [ quizvu.edu.pk/QuizQuestion.aspx?ver=8a510e80-a2a8-46ea-91ac-027e7fb0218¢c
79
Time Left »

L AT
e d 2777 Cppai com Quiz Start Time: 07:19 P, 18 August 2018

LNE LMS-Virtual University of Paki- x [l Quiz x +

Question # 9 of 10 ( Start fime: 07-21-08 PM, 18 August 2018 ) Total Marks: 1
Let
¢: G <+ H
be an isomorphism, then if G iz abelian, then H is not abelian.
e
True
False

E O Type here to search



o &« - O X

LNE LMS-Virtual University of Paki- x [l Quiz x +
0. Q

0O C 5D v < O quizvu.edu.pk/QuizQuestion.aspx?ver=344b3cc8-83ba-4a36-bb88-0136a312d%e :
79

AT HSE /AT
e f27 77 @puar com Quiz Start Time: 0719 PM. 18 August 2018
Total Marks: 1

Question # 10 of 10 ( Start time: 07:21:23 PM, 18 August 2018 )

If N is a normal subgroup of a group G, the left cosets of N in G are the same as the

right cosets of N in G.

Select the comect option
True

Falze

E O Type here to search



LG LMS-Virtual University of Paki- X Quiz x —+

Cr O IR < [0 quizvu.edu.pk/QuizQuestion.aspx?ver=735ef344-57a2-4333-8b44-7935bcd7dad9
80

A AN

e f27 77 @puar com Guiz Start Time: 07:31 PM. 18 August 2018

Total Marks: 1

Question # 3 of 10 { Start time: 07:32:09 PM, 18 August 2018 )

Any subgroups of Abelizan group G are not nermal subgroups of G

0
1

Select the comect option

Falz=

Trus

E O Type here to search



o &« - O X

L LMS-Virtual University of Pakic X Quiz x  +

O C 9- ¥ < D0 quizvu.edupk/QuizQuestion.aspx?ver=1e064524-5bdf-4227-8606-7742f1b0e8as O - Google Q =

D AL AT

e f27 77 Cpmar com Quiz Start Time: 07:31 PM. 18 August 2018
Total Marks: 1

Question # 4 of 10 { Start time: 07:32:26 PM, 18 August 2018 )

Let ¢ be a homomorphism of a group into a groupG'.
If K'is a subgroup of &', then ¢ ' [K'] is a subgroup of .

-
S

True

False

E O Type here to search



(1N — (] *
@ Google Q o=

O C D o < [ quizvu.edu.pk/QuizQuestion.aspx?ver=2f6190d1-d156-4ee9-909d-14f39daff8d9
Time Left] 77 3

AP AN
Quiz Start Time: 07:31 PM, 18 August 2018

LG LMS-Virtual University of Paki X Quiz x +

e e A2 77 Cpaat con
Question # 6 of 10 ( Start fime: 07-32:51 PM, 18 August 2018 ) Total Marks: 1
Let
¢: G <+ H
be an isomorphism, then if G iz abelian, then H is not abelian.
e
True

O

False

E O Type here to search



o &« - O X

-441f-b6dc-011ed?cc333a © - coogle Q L=

£y O D 97 < [ quizvu.edu.pk/QuizQuestion.aspx?ver=61609dda-225
AR AL AT
e 2777 @pma con Quiz Start Time: 07:48 PM. 18 August 2018

LNE LMS-Virtual University of Paki- x [l Quiz x +

(%3]

Question # 1 of 10 ( Start fime: 07-48-23 PM, 18 August 2018 ) Total Marks: 1
Let
f+6 =+ H
be a homomorphism, then fleg) = — — ——foreg and ey are identities of G and H respectively. -
St e o
£}
el

E O Type here to search



o &« - O X

LNE LMS-Virtual University of Paki- x [l Quiz x +
Ted51 @ + Google Q o=

0O C 5D v < O quizvu.edu.pk/QuizQuestion.aspx?ver=67b751ff-918f-4e67-93b0-54350be7ed5
Time Left] ” F ]

A AL/ A7
e e b27 77 @pma con Quiz Start Time: 07:48 PM, 18 August 2018
Total Marks: 1

Question # 7 of 10 { Start time: 07:50:22 PM, 18 August 2018

Let o be a homomorphism function from group
(G, =) to group (&', -). Then, (Ker g, =+ )is a normal subgroup of (G, = ).

Select the comect opbon

True

False

E O Type here to search



Z 2l ol 3 1:36 pm

[ ]
L]
L]

% Quiz I:I

quiz.vu.edu.pk

2 A olud
Ralnat AsnTan

MTHE33 Quiz Mo, 2 Cruiz Start Time: 00:30 PM, 24 August 2078

Question # 10 of 10 { Start time: 07:35:47 PM, 24 August 2008 ) Tatal Marks: 1
If N is a normal subgroup of (G, *), the set of cosets G/N =
{Nglg € G} forms a

group (G/N, *), where the operation is defined by (Ng1) *
(Ng2) = N(g1 * g2). This group is called the quotient group
or factor group of G by N.

Select the correct option

True
3

False

Click 1o Save Answer & Move to Next Question .




NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
O C 9 & ¢ 0 guiz.vu.edu.pk/QuizQuestion.aspx?ver=049dbdb9-4658-425a-9144-ebad8f5c4f16 ‘3 v Google @ —
MC170202886: Agsa Funaira Time Lak I} ] :
B, s<cis)
MTHE33:(hnz No. 2 COuz Start Tame: 06:58 PM, 18 August 2018
Question # 6 of 10 ( Start tme: 07:02:16 PM. 18 August 2018 ) Total Marks: 1
Let (G, -) be agroup with subgroup H. Fora, b ¢ G,
wesaya = bmod H if and only ifab ' & H.
-
skt e comoc g
True
False

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
{3 i M T i Sl 4 0 guizvu.edu.pk/QuizQuestion.aspx?ver=1813fdcb-ea7f-425b-8cc1 -b29d88e33c5¢ ‘3 v Google - —
MCT170202886: Agma Junaira Time Lak 26 m =
B, s<cis)
MTHE33:(hnz No. 2 Quz Start Teme: 06:58 PM, 18 August 2018
Question #5 of 10 ( Stant tme: 07:01:04 PM. 18 August 2018 ) Total Marks: 1
Let ¢ be a homomorphism of a groupls into a E—,ruu;.:{..".
If His a subgroup of G, then ¢ [H] is a subgroup of G'.
-
skt ot e
True
False

r T

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
O C 9 & ¢ 0 guiz.vu.edupk/QuizQuestion.aspx?ver=126ee9ab-bd64-4724-82cc-Thddad52f906 ‘3 v Google & =
MC170202886: Agsa Funaira Time Lak 81 i :
B s<cis)

MTHG33:(hnz No. 2 Cuz Start Twme: 06:58 PM, 18 August 2018
Question # 7 of 10 { Stant tme: 070235 PM, 18 August 2018 ) Toltal Marks: 1

The relation

i b

mod H s an equivalence relation on G

Sl o conc ot

True

False

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X

£ O e O 4 U quizvu.edu.pk/QuizQuestion.aspxiver=a673807b-1ebd-4bf2-92f8-808f1321a8d8 @ v Google Q : =
MC170202458: Aneeta Shaheen Time Lt KRl
seds)
MTHE33 Oz No. 2 Oz Start Tme: 0719 PM, 18 August 2018
Question # 4 of 10 ( Stant tme: 07:19:59 PM. 18 August 2018 ) Total Marks: 1

The group G 15 a copy of the group H. if the function
f: G = H

=

Sl o conc ot

homomoarphic
L3
izomaorphic
-
onto
O
byecive
O
L] [

H O Type here to search g



(TRRRIR

(o

-
!
¥







3

M'mu‘ﬂu 2
.. .
Doestion # 6 of 10 | .

L1 up with ~--.:H'-_-'I'~'-'~j_l.' H. F{rrﬂ, b = Gj
we Savy o o YiliN] .f 11 1;_“1' "ﬂ.t}' lfﬂ.b ! £ H




z No 2

e e e e,

on # 5 of 10 { Start e

‘20415 PM. 23 August 20 18)

m‘;‘ﬂa’hgﬁuﬂ of a group G. the left cosets of N in G are the same as the
; SRS in p




NG LMS-Virtual University of Paki % [l§ Quiz X IS o 2

O C 9 & ¢ [ guiz.vu.edu.pk/QuizQuestion.aspx?ver=ch15bald-d26d-406b-9824-50a6c5c5000 ® - Google @ - =
MC170202458: Aneeta Shaheen Time Lak 65 ] =
________ secls)
MTHE33:(hnz No. 2 Cuz Start Twme: 07-19 PM, 18 August 2018
Question # 3 of 10 ( Start time: 07:19:31 PM, 18 August 2018 ) Total Marks: 1
(£n, +) is a cyclic group with 1 as a generator.
Skt e orcpon
True
False

0 ) @
et : : . T19PM
H O Type here to search i’ -' ; y | ' D A B &Y gnpnms



MTHEI3 Qu Z |

{;'!Lh':.-‘.i-n N B

—

Ht:-lla. -




"m Oz N/
W———

' Questen # 10 of 10
= R s




NG LMS-Virtual University of Paki % [l§ Quiz N i
Y LY = g & [ guiz.vu.edu.pk/QuizQuestion.aspx?ver=11a70d80-f729-45f2-9ac0-2ddd 98159084 0O Google f =
MC170202458: Aneeta Shaheen ‘T'mr. Leht 77 b ]

Il s=cls)
MTHE33:Quiz No. 2 Quiz Start Time: 07-19 PM, 18 August 2018

Clueshion &5 of 10 [ Start me: 0720010 PM, 18 August 2018 ) Total Marks: 1
Let H be a subgroup of a group G Then (aH)(bHi=a b H is not always rue when G is non-abehian .

-,

Select the comect opbon

Falae

{ _ ]
o = . | . T:20PM
O T:,I'F]E' here to search Hgl ] £ e * fim N B/ B/B



Lﬁ LMS-Virtual University of Paki X B Cuiz i _ (n] pod
Y LY = g & 0 guiz.vu.edu.pk/QuizQuestion.aspxiver=1e064524-5bdf-4227-8606-7742f1b0eBa8 @ Google 5 =
MC170200563: Aka Jarml Time Let UG
‘ Bl s<cls)
MTHE33:(hnz No. 2 Gz Start Time: 07:31 PM, 18 August 2018
CQuestion # 4 of 10 ( Start bme: 07-32:26 P, 18 August 2018 ) Total Marks: 1
Let ¢ be a homomorphism of a groupd into a groupG”.
If K'is a subgroup of &, then ¢ ' [K'] is a subgroup of G.
-
Skt oncpon
I True
False

Click to Save Answer B Move to Next Question

H O Type here to search g



it
=

Cim




NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
£y O Ty O & [ quizvu.edu.pk/QuizQuestion.aspx?ver=67b751ff-918f-4e67-93b0-54350be7ed51 © - Google . =
MC170201745: Shakeel Ahmad _— 7 .
B s<cis)
MTHE33:(hnz No. 2 Oz Start Tme: 07-48 PM, 18 August 2018
Question # 7 of 10 ( Stant tme: 07-50:22 P, 18 August 2018 ) Total Marks: 1

Let o be a homomorphism function from group

(&, #) togroup (G- ). Then, (Ker ¢, =) s a normal subgroup of (G, + ).

Sl o conc ot

True

False

A ; ) @
= : - : . T:50 PM
H O Type here to search O .' ; S| | R A0z ;:'.?_m



o i S P Sy, S e ———— —r

V. o
i ik
- Ly [

i y .
- " Y
P e Y o LREEY B RINS M -“"", I
o i ! o - . -Ir - " 1 o P -




NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
£y O = fp % [ guiz.vu.edu.pk/QuizQuestion.aspx?ver=a68f4346-d2de-405b-9032-82bd374740f ® - Google & =
MC170202458: Aneeta Shaheen Time Lak a1 V =
________ sec(s)
MTHE3:Chz Ho. 2 (uz Start Tme: 0719 PM, 18 August 2018
Question # 7 of 10 ( Stant tme: 07-20:46 PM. 18 August 2018 ) Total Marks: 1

Hg = gH, forallgec G, if and only i f H is a normal subgroupof .

Sl o conc ot

True

False

H O Type here to search g



M::t the cosmedct OO




LﬁL-‘-.“IS-'-IIrtuaILa'ni'fersit*,-'r::uf?'a- M B Cuiz i _ (n] pod
£y O Ty gy [ quizvu.edu.pk/QuizQuestion.aspx?ver=9ab7 12bb-d3a8-4901-b78c-d32cadf1 7347 © - Google b e
MCT170202886: Agma Junaira Time Lak 13 »

i s=cis)
MTHG33:(hnz No. 2 Cuz Start Teme: D658 PM, 18 August 2018
Clueshion 7 B of 10 [ Start e 070247 PM, 18 August 2018 ) Total Marks: 1
f N s a normal subgroup of 2 group G, the leh cosets of M in G are the same as the
'1g|'r: gosats of N in G

4
Select the comect opbon
I} T e

|| False

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
O O D % £ 0 gquizvu.edu.pk/QuizQuestion.aspxiver=8a510e80-a2a8-46ea-91ac-027e7fb0218c @ v Google O =
MC170202458: Aneeta Shaheen Time Lak 79 b | =
________ seds)
MTHE3:Chnz No. 2 (uz Start Tme: 07-19 PM, 18 August 2018
Question # 9 of 10 { Stant trme: 07-21:08 PM. 18 August 2018 ) Total Marks: 1

Let
g: G =5 H

be an isomomphism, then if G 1= abelian, then H is not abelian

Sl o conc ot

True

O

False

0\ - ) @
i : : L T21PM
H O Type here to search i ] ; y | ' Y A B RV gnamoms



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
{3 i M T i Sl 4 O guizvu.edu.pk/QuizQuestion.aspx?ver=6f609dda-2255-44 1f-bedc-011ed2cc333a ‘3 v Google Cl —
MC170201745: Shakeel Ahmad Time Let DT
B s=cs)

MTH633Chnz No. 2 Quiz Start Teme: 07-48 PM, 18 August 2018
Question ¥ 1 of 10 { Stant tme: 07-48:23 PM. 18 August 2018 ) Toltal Marks: 1

Let

f:G—=+ H

be a homomomphism, then fleg) = — — —— foree and e are ientibes of G and H respectively -

skt e ot o
eg

O

EH

& ) @
= , - | . T:48PM
H O 1ype here to search i’ -' _ ol Y AR & V) gnam0is



M6 LMS-Virtual University of Paki %X [l Quiz Il i 2
£y LY Ty g & O guizvu.edu.plk/QuizQuestion.aspxiver=992aca3c-060d-4b2a-81db-f88898e22c93 @ Google f —
MC170202886- Agsa Zunaira ‘T-,m,: 4 o

5=
MTHE33:Chaz No. 2 Cuz Start Teme: D658 PM, 18 August 2018

Clueshion 7 4 of 10 [ Start bme: 0700044 PM, 18 August 2018 ) Total Marks: 1
The converse of Lagrange's theorem holds for abelian groups

-,

Select the comect opbon

True

|| False

i i |4
T - : ] Lo 0 PM
H O Tj.l'[]E' here to search kgl I ; 2 e Y% pn 018



LﬁL-‘-:15-'-I|-"tualUni'-.'Ers-b, of Paki X B Quiz i _ (n] pod
Y O 9- 9 £ [ quizvu.edu.pk/QuizQuestion.aspx?ver=735ef344-57a2-4333-8b44-7935bcd 7dad9 B 4 ;=
MC170200563: Alia Jamil Time Lot AT

seds)
MTHG33:(hnz No. 2 Cuz Start Teme: 07-31 PM, 18 August 2018
Clueshion # 3 of 10 [ Start bme: 07-32:09 PM, 18 August 2018 ) Total Marks: 1
Any subgroups of Abelian group G are not normal subgroups of G

4
Select the comect opbon
False

| True

H O Type here to search g



Lﬁ LMS-Virtual University of Paki X B Cuiz i _ (n] pod
f J ik, o ".;T' ": O guizvu.edu.pk/QuizQuestion.aspxiver= 344b3ccB-83ba-4a36-bb88-01f36a312d%e @ Google -: —
MCT/0202458: Aneeta Shaheen Time Lak 19 -
I sccls)

MTHG33:(hnz No. 2 Cuz Stardt Teme: 0719 PM, 18 August 2018
Cueshion & 10 of 10 { Start re: 07:21:23 PM, 18 August 2018 ) Total Marks: 1

f N s a normal subgroup of 2 group G, the leh cosets of M in G are the same as the

'1g|'rt gosats of N in G

4
Select the comect opbon
[ True

|| False

H O Type here to search g



Lﬁ LMS-Virtual University of Paki X B Cuiz i _ (n] pod
Erc Y o)s ':.;T' ‘f 0O guizvu.edu.pk/QuizQuestion.aspx?ver=03del a58-6448-4495-bc1a-3682abdbed3 S @ Google y ==
MC170202886: Agsa Funaira Time Lak 28 ]
Il s=cls)

MTHG33:(hnz No. 2 Oz Start Tome: 0658 PM, 18 August 2018
Queshon & 2 of 10 [ Stan bme: 065847 PM, 18 August 2018 ) Total Marks: 1

f N = a normal subgroup of (G, <), the set of cosets G/M = {MNglg & G} forms a

group (G/M, *), where the operation iz defined by (MNgl) - (Mg2) = Migl * g2). This group i3 called the guotient group or factor group of G by M

F
Select the comect opbon
[ True

|| False

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz N i
¥ LY = F 4 O guizvu.edu.pk/QuizQuestion.aspxiver=fd705728-4c06-4891-36a2-298d967 cdel 7 9 Google ) —
MC 170202458 Aneeta Shaheen ‘T-,m,: /9 ¢

o s=cs)
MTHE33:Chaz No. 2 Cuz Stardt Teme: 0719 PM, 18 August 2018

Clueshon 7 6 of 10 [ Start bme: 0720027 PM, 18 August 2018 ) Total Marks: 1
Any subgroups of Abelian group G are not normal subgroups of G

-,

Select the comect opbon

Falae

1 True

\ ! J
= — | . T20PM
H O Type here to search 0 ' _ 2 S



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
A oy S ¢ [ quiz.vu.edu.pk/QuizQuestion.aspx?ver=e992b918-284d-4364-9758-a3ad 1 5fc5df3 @ v  (Google 0 —
MC170202886: Agsa Funaira Time Lak 82 V :
B s=cs)
MTHEI3:Cuiz No. 2 Ouiz Start Tme: 06:58 PM, 18 August 2018
Question & 10 of 10 ( Start ime: 07:03:31 PM, 18 August 2018 ) Total Marks: 1
Let
d: G =+ H
be a homomomphism, thengfa ') = ¢(a) 'fora € & -
skt o corct oo
True
Falss

H O Type here to search g



Lﬁ LMS-Virtual University of Paki X B Cuiz i _ (n] pod
Y LY = g & O quizvu.edu.pk/QuizQuestion.aspxiver=9dd0e&75-c9e2-44d1-9c8e-696414ed2ace @' Google 5 =
MC170202886: Agsa Funaira Time Lak N -
B s=c<)

MTHG33:(hnz No. 2 Cuz Start Teme: D658 PM, 18 August 2018
Clueshion # 9 of 10 [ Start bme: 07-:03:07 PM, 18 August 2018 ) Total Marks: 1

f N s a normal subgroup of a group G, the left cosets of M in G are not the same as the nght cosets of Nin G

4
Select the comect opbon
|| Falaz

1 True

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X
O C 9 & ¢ [ guiz.vu.edu.pk/QuizQuestion.aspx?ver=833b70d5-2cb2-41e3-bfac-227345345ch9 ® - Google @ - =
MC170202886: Agsa Funaira Time Lak 28 ] :
B, s<cis)
MTHE33:(hnz No. 2 COuz Start Tame: 06:58 PM, 18 August 2018
Question # 3 of 10 ( Start ime: 06:59:36 P, 18 August 2018 ) Total Marks: 1
The quotient group it/ £ is isomorphic to the circle group
W = [’ eClieR]. -
skt e comoc g
True
False

r T

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X

b G Ty A % [ quizvu.edu.pk/QuizQuestion.aspx?ver=30e9f152-f16e-4214-bb72-1764509ad626 v (Google L 3 —
i W p :
MC170202886: Agsa Funaira Time Lak 7 Q :
B c=cis)
MTH633Chnz No. 2 Quez Start Tme: 06:58 PM, 18 August 2018
Question # 1 of 10 { Stant me: 06:58:05 PM, 18 August 2018 ) Toltal Marks: 1

The group G 15 a copy of the group H. if the function
f: G = H

B =

Sl o conc ot

homomoarphic
L3

izomaorphic
O

onto
O

byecive
O

H O Type here to search g



NG LMS-Virtual University of Paki % [l§ Quiz X i 2 . O X

b G Ty A % [ quizvu.edu.pk/QuizQuestion.aspx?ver=30e9f152-f16e-4214-bb72-1764509ad626 v (Google L 3 —
i W p :
MC170202886: Agsa Funaira Time Lak 7 Q :
B c=cis)
MTH633Chnz No. 2 Quez Start Tme: 06:58 PM, 18 August 2018
Question # 1 of 10 { Stant me: 06:58:05 PM, 18 August 2018 ) Toltal Marks: 1

The group G 15 a copy of the group H. if the function
f: G = H

B =

Sl o conc ot

homomoarphic
L3

izomaorphic
O

onto
O

byecive
O

H O Type here to search g



T

Question # 4 of 10 ( Start time: 06-4 7:50 AM_ 24 August 2() 18)

The converse of Lagrange’s theorem holds for abelian groups
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'S @ copy of the group H. if the function
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Question # 1 of 10 ( St me: 064644 AM. 24 Auqust 20 18 )

Let pbea homomorphism function from group

(G, *) to group ( G',- ). Then, (Kerg, + ) is a normal subgroup of (G, ).
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Question # 3 of 10 ( Start time- 06-47 30 AM_ 24

August 2018)

If N is & normal su subgroup of (G, *). the set of cosets Gu
group (G/N, =). where the operation 1s defined by (Ng1

N = {Nglq € 3} forms a

) * (Ng2) = w;m a2). This group is called the quotient group or facior group of G by N. :
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Let (@, -) i:ma;r_[mup with subgroup H. For a,becqG

)
wesaya = bmod H if and onlyifab ' ¢ .
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Question # 10 of 10 ( Start tme 0649 20 AM 24 Augus

i1 2018 )
LetHbe o subgroup of a group G. Then (a H) (b H):

a b H is not always true when G is non-abelian

Select the correct option
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Question # 5 of 10 { Start teme: 06 48:03 AM 24 August 2018)

Let pbea homomorphism of a group( into a %

If His a subgroup of G, then¢ [H]is a subgroup d’ﬂ'. X
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MTHE33:Chez Ho. 1 Cuz Start Time: 12:23 PM. 07 June 2018
Clueshion # 7 of 10 [ Start brne: 1222713 PM, 07 June 2018 ) Total Marks: 1
Which of the followsng is the subgroup of {1, -1, 1, -1 j under mulplicabon’?
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The order of the group {1, w, &’} is — — — — — — — —
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The group (2, +] is a finite group, where 2 = the set of inteqgers.
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A subzet H of a group G under addition 1= a subgroup of G if and only f whenever a, b =« H thema — b & H
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True

False
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Question # 1 of 10 ( Start time: 03:29:56 PM, 07 June 2018) Total Marks: 1

A subset H of a group G under addition is a subgroup of G if and only if whenever a, b = H, thena- b = H
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A subgroup Hof a group [ G, * | 15 a subset of G, which is nself a group under *
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Question # 6 of 10 ( Start time: 03:33:30 PM, 07 June 2018) Total Marks: 1
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Show that H = 0 1 | n € Z % is the subgroup of G = GL ( 2, R ) under multiplication.
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Question # 6 of 10 ( Start time: 03:33:30 PM, 07 June 2018) Total Marks: 1
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Show that H = 0 1 | n € Z % is the subgroup of G = GL ( 2, R ) under multiplication.
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Question # 9 of 10 ( Start time: 03:34:33 PM, 07 June 2018 ) Total Marks: 1

The group (Z, +) is a finite group, where Z is the set of integers.

Select the correct option
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{Z, +) isthesubgroupof (R, +)
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{{1, -1}, -) isthesubpgroupof ({1, —1, i, —i},

Sl o conc ot

True

False

> Click to Save Answer B Move to Next Question




| L |u||||.I H,H.

||f|'f# Lyl

) lﬁth*E Bllbgrnup ﬂf ({1 __1 l _1 i

f E
l

i

§

H

a
i
i

B e




Lﬁ LMS-Virtual University of Paki X B Cuiz h £ _ O pod
R e e S e e ® - Googl g [ & =
MC170202458: Aneeta Shaheen Time Lak 62 V
seds)
MTHEI3:Chnz No. 1 Quz Start Time: 12-52 PM. 07 June 2018
Cueshion 4 of 10 [ Start brne: 1225247 PM, 07 June 2018 ) Toltal Marks: 1

({Q, +) isthesubgroupof (R, +).
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MTH633:Quiz No. 1 Quiz Start Time: 03:29 PM, 07 June 2018

Question # 10 of 10 ( Start time: 03:34:48 PM, 07 June 2018) Total Marks: 1

A subset H of a group G is a subgroup of G if and only if H is non-empty and ----——————-—-

Select the correct option © Reload Math Equations

whenever a, 0 € H, thenabd ¢ H
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whenever a, b € H, then b! ¢ H
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whenever a, b € H, then ab™!

whenever a, b € H, then (ab)™' € H
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The set of even integers is not a subgroup of the set of Integers under the same binary operation of addmon
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A non empty subset 5 of a finite group G is called subgroup of G f and only f ab isin 5 foralla, bin 5.
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Question # 4 of 10 ( Start time: 03:32:40 PM, 07 June 2018) Total Marks: 1
The group ({1, =1}, . ) is subgroup of the group ( Z, + ). -
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The order of the group {1, w, mz} j§ - = = = = = = = -
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The group {1, -1, i, -i } is not & subgroup of tself.
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Question # 5 of 10 ( Start time: 03:33:11 PM, 07 June 2018 ) Total Marks: 1

The group (Q, +) is an infinite group, where Q is the set of rational numbers.
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Question # 5 of 10 ( Start time: 03:33:11 PM, 07 June 2018 ) Total Marks: 1

The group (Q, +) is an infinite group, where Q is the set of rational numbers.

Select the correct option
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4
Select the comect opbon
If 1

-

3
Q

4




N B il " [u] 47%HE 3:32 pm

MTH633:Quiz No. 1 Quiz Start Time: 03:29 PM, 07 June 2018
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The group {1, =1, i, =i} is a finite group.
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Klein Four group is not cyclic group
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A subsst H of a group G is a subgroup of G if and only if (i) whenever a, b & H, then ab & H (i) whenever b « H then b ' & H

Sl o conc ot

True

False

Click to Save Answer B Move to Next Question




T . e
e A —




Qu&ahuu#l%uﬂﬂ(‘ntﬁrthma 0843 ‘Eﬂ Phﬁ {BB Jﬂﬁ&zﬂw]
(Z, +) mthesubgruupnf{ﬂ )

Select the correct ophion

''''''

A
" (IR G R el ok ol (g B e o T R R Bl L =0 = =




Question # 9 of 10 ( Star tme: 08:45:11 PM. 08 June 2018 )

The group ({1. -1}, . ) is subgroup of the group (Z, +),

Select the correct option
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The group (0. +) is an infinite group, where 0 is the set of rasonal numbers
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Question # 3 of 10 ( Start time: 03:32:25 PM, 07 June 2018) Total Marks: 1
The order of the group {1, =1} is —————-———- = =
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Question # 1 of 10 ( Start time: 12:23:34 PM, 07 June 2018 )

Im the group {1, -1, 1, -1}, the order of -1 15 —-—-—
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CQuestion # 2 of 10 ( Start time: 12:23:51 PM, 07 June 2018 )

The growp (Z, +) 1= a finite group, where Z 1= the set of integers.
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A subset H of 3 group G under addition is a subgroup of Gif and only f whenever a, b & H, thena — b £ H
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({1, —1}, -) isthe subgroup of ({1, 1, i, —i}, -).
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How many tests are there to show a subset of a group to be a subgroup?
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A subgreup H of a group [ 5, * ) is a subset of G, which is itself a group under * .
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Question # 7 of 10 ( Start time: 12:27:13 PM, 07 June 2018 )

Which of the fellowing = the subgroup of {1, -1, 1, -1 } under mulbplication?
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The growp [, +) is an infinite group, whera O is the set of rational numbers.
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CQuestion # 9 of 10 { Start time: 12:29:09 PM, 07 June 2018 )

Show that H = { (

) | ne Z} is the subgroup of G =GL ( 2. R ) under multiplication.
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The order of the group {1J i, u:“} T —

Select the correct opfion
5 : AAA) AL/ AT
Areed27 77 @pmad com

3

L]
4

O
]




(&, +) isthe subgroup of { B, +).
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Klein Four group is not eyelic group.

Select the comect option
AR S AT
L] e d 2777 @Cpma con




e s TR A g T e SRR e B TR R BT TR AR A R

A non empty subset S of a finite group G s called subgroup of G f and enly if ab is in Sforalla.bin 5.

Select the comect option

Trus

AT ST/ A7)
® Aree 2777 @pma com

Falz=




AN T A W B ) SREE B, T e BT, W e AT B

The order of the group {1, -1, 1, -, ), . k. -k} i5 ————-

Select the comect option

8 AL ML/ A7)
O Aree 2777 @pma com

==l




AR T oF W RS ) SRR . BT LT R, WTE aR e T B

The growp {1, -1, 1, -1} 15 not a subgroup of itself.
Select the comect option
Falza

i L A 4
® Aree 2773 @pmat com

True




TagonTLTm—— R TR g e e e e 'R

(@, +) isthesubgroupof (R, +).

e TEE TTREEEAE SRR

Select the comect option

True

AT HSC /AT
L e 2777 @pa com

False




LAUESDON & DO 1U | SlErome: 122230700 PV, U June UG )

In the group {1, -1, i. -1}, the order of 115

HAA) AL 477
Areed27 77 @pmad com




uesnon ¥ £ of U Stark ome. 1L22a8 PV, U June U000 )

& subset H of 3 group G is 2 subgroup of G if and only if (i) whenever a, b & H, then ab = H (i) whenever b = H, then b L e H

Select the correct option
True
° AHAD SR
e 27 73 @pmak con
False
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Tl T A TR AR TR Tl Tl B T W AT

The set of even integers is not a subgroup of the set of Integers under the same binary cperation of additon.

Select the comect option

A AL /A7)
e b 2773 @pmak com

Falz=




A subset H of a group G is a subgroup of G if and only if H is non-empty and - s

Select the correct option

whenever a, b € H, thenab € H ) AL AT

O A S27 73 @pmat con

whenever a, b € H, then b' ¢ H

whenever a, b € H, thenab™ ¢ H

whenever a, b € H, then (ab)™! € H



Question # 5 of 10 ( Start time: 03:33:11 PM, 07 June 2018)

The group (Q, +) is an infinite group, where Q is the set of rational numbers.

Select the correct option

N B il "Ll 47%E 3:33 pm

Total Marks: 1

|IFalse

A AL/ HATH
A £27 73 @pmark con




Juestion # 4 of 10 | start ume: Uaia2:40 Fil, U/ June LU18 )

The group ({1, =1}, .) is subgroup of the group ( Z, + ).

Select the correct option

True

ALY ST AT
‘ Aree 2777 @pmai con

False




MTH633-Quiz No_ 1

Question # 5 of 10 ( Start tme 08 43,47 PM_08 June 2018

{0 +} lsthesubgruupgf{ﬂ +}

Select the correct bphon . - e

i

1 Trje

PR et I 4l




ALl 47% & 3:30 pm

Question # 1 of 10 ( Start time: 03:29:56 PM, 07 June 2018) Total Marks: 1

A subset H of a group G under addition is a subgroup of G if and only if whenever a, b = H, thena-b £ H

Select the correct option #® Reload Math Equations

True

O AL ML M7
Aree 2773 @pmak com

False

: Loading [MathJax]/jax/output/HTML-CSS/jax.js



Question # 5 of 10 ( Start time: 03:33:11 PM, 07 June 2018)

The group (Q, +) is an infinite group, where Q is the set of rational numbers.

Select the correct option

N B il "Ll 47%E 3:33 pm

Total Marks: 1

|IFalse

A MSE /A7)
Arecf 2777 @pmai com




Question # 3 of 10 ( Start tme: 0B 43 ‘Eﬂ Phﬁ ﬁHS Juﬂe:!mﬂ)
(Z, +) isthesubgroupof (R, - )

Select the correct ophtion

I Tris

0

------



UL T & R W Bl b LTS Weded Tasd 1T 0FH W5 Jalic LW T )

The order of the group {‘I, w, wz} j§ - - = = = = = = =

Select the correct option
2
o A AL/ AHATH
Areeh27 77 @pai con
3




Question # 9 of 10 ( Start time- 08:45:11 PM_ 08 June 2018 )

The group ({1. -1, . ) is subgroup of the group (Z, +).

e




TR ST Y W

b e o B, " el e e el ot e Ly

. W T e .

The group {1, =1, i, =i} is a finite group.

Select the correct option

True

AT ST/ HATH)
A2 2773 @pua? com

False




Tl bl et BT R R W WEF OFW ‘ ]l b BRI RS WA Fal' ¥ I'Il -l W W ’

The group (Z, +) is a finite group, where Z is the set of integers.
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Question # 8 of 10 ( Start tme: 08:44 59 PM. 05 J

une 2018)
The order of the group {1. -1, 1.4} is

Select the camrect option
| 2

Ll =
Pt
® ¥ i ——
-
=x
ey

ol

s
|
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ML m u

||||I|l“I
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Tee

=
alse




The order of the group {1, -1} is ~——————————-

Select the correct option

1

0O AR AL /AT

A e A7 77 @pal con

2
3

O
4




1 n
Show that H = i | n € Z } is the subgroup of G = GL ( 2, R) under multiplication.
Select the correct option
True
L] A AL/ AT
Aree 2773 @pmaid con
False
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- - m m p' e A e 2777 @pmar con

ronsiderZ., x Z.. This isa group o: vinee
We claim that x £.,1s not cyclic,

~Nts,
every element added to rtself three ti

Bdentity, the same is true in Z. x r

- element can gehe.atcthegroup, fora '
@dded to itself successively could onlvgh

dentity after nine summands. We 13!
SNEer group structure oforder
iment shows that Z, x Z,is
ust be isomorphic to the

c‘lﬂrﬂ#l-—._ LRt s -



vnocer riroaucess

A AL AT
Exa Mple Ao ch 2775 @pmai con

LN
o

The group ZxZ, is generated by the elements.
(1,0) and (0, 1). More generally, thedirect a*'
product of n cyclic groups, each of which is
either Z or Z._ for some positive integerm, is ™
generated by then n-tuples _‘ N '

(1,0,---,0), (0, 1,--,0),...,(0, 0+,
prod "
ele

Rl

orexample, 7., x 7.4 X Zy5 is gene

the single element (1,1, 1). Mca



Orbits

Definition

An orbit of a permutation

AHHAD ST/ H77)
e e 7777 @pmar con

Jnder the relation:

-

a~b = b=pia)

for somen in Z.




T
arity of a Permutation

AT AL A7)

e b 2777 Cpmad con
Theorem

f .
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STy Of @ W

MCQ g ek
permutation is evenor |

& odd, but not both.
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Mth633 mai cosets topicai se
thy

Aik long gsn tha...

Every subgrp of a cyclic grp is
also cyclic prove krnaa tha
ISyyyy

R mcqgs mai ziada tr true false
thy r easy he thy

And one step subgrp and two
step subgrp tasks ko just state
krna thaa



Us MN whole set ko prove krna
tha k ye group nhe h

Infinite set k right coset describe
krny thy

Aik prove tha subset say related
pta nhe kahan say diya tha

Homomorphism ki example Deni
the aik

Aik group btana tha k ye abilian
h k nhe
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Practice Questions - Group Theory MTH633

-- These questions are for your practice only. We will not upload their
solutions.

-- If you want to have your solution checked, please email your solution
to mth633@vu.edu.pk

Modules ( 90 — 181 ) Lectures ( 23 — 45)

Q1: Define normal subgroup and give example.

. Let ¢ be a homomorphism function from group
" (G,*)to group( G',- ). Then, (Ker ¢,*)is a normal subgroup of (G,*).

Q2

Q3: Let H be a subgroup of a group G. Then H is normal if and only if
(aH)(bH) = (ab)H, foralla,bin G

Q4: A homomorphism h: G—G' is injective if and only if Ker h={e}.



Q5: Show that a factor group of a cyclic group is cyclic.

Q6: Define commutator subgroup

-1 -1
Q7: Let G be a group. The set of all commutatorsaba b fora,be G
generates a subgroup C of G.

Q8: Let G be a group. Then, the commutator subgroup C of G is a
normal subgroup of G.

Q9: What does mean by X is a G-set?

Q10: Give an example of group action on a set.
Q11: What is a p — group?

Q12: Define all Sylow Theorems.



QUESTION 16

e r—————— o —

Let G be a finite abelian group of order n, and let m be
a positive integer relative prime to n. Then the

m

mapping o: Xx— X is an automorphism of G.
Solution:
(m,n) = 1 = there exist integers u and v such that mu

mu+nv mu nv Ui

+nv=1= forall x € G, x =X X =X since o(G)=n.

Now for all x € G, x=(x ) implies that
o is onto. Further,

X =e=> X "=eg=x=¢, showing that o is 1-1.

That o is a homomorphism follows from the fact that
G is abelian. Hence, o is an automorphism of G.




QUESTION 17

n

Let G = <a|a =e> be a finite cyclic group of order n. Then
the mappingo :a— am Is an automorphism of G iff (m,n)

m n/d n m/d
= 1.Further, if (m,n)=d,then(a ) =(a) =e. Thus, the

order ofa divides n/d; that is, n|n/d. Hence, d = 1,
and the solution is complete.Let X be a G-set. Then G is

a subgroup of G for each x € X.
Proof:

Let x € X and let g gEEG . Then B X=X and B X=X.
Consequently, (glgz)ngl(gzxkglx:x, SO glgzeG ,and G

Is closed under the induced operation of G. Of course
-1 _
ex=X, so eEG . If g€EG , then gx = X, so x=ex=(g g)x=g

X

1

1 -
(8X)=8
subgroup of G.

-1
X, and consequentlyg €G.ThusG is a




QUESTION 18

Let X be a G-set. For X ) xzex, let X ~X if and only if
there exists geEG such that BX =X_. Then ~ is an

equivalence relation on X.
Proof:

For each X€X, we have ex=X, SO X~x and ~ is reflexive.

-1
Suppose X ~ X, SO gX =X for some g€G. Then g X =8

1 1

(gxl) =(g g)xlzexl:xl, SO X ~X , and ~ is

symmetric.Finally, if X ~X, and X ~X., then g X =X and

8 X =X, for some 8. gzeG. Then (gzgl)xl= gz(g1x1)=

g X =X, SO X ~X and ~ is transitive.
2 2 3 1 3




QUESTION 19

If N is a normal subgroup of G, and if H is any subgroup
of G, then

HV N=HN=NH. Furthermore, if H is also normal in G,
then HN is normal in G.

Proof:
We show that HN is a subgroup of G, from which
H V N=HN follows at once. Let hl, h €H and n, n_EN.

Since N is a normal subgroup, we have nlh =h n for

some n_‘;EN. Then (hInl)(h n})=h1(nlh))n}=h1(h}n;)n =

2

(hth)(nln?)EHN, so HN is closed under the induced

operatibn In G. Clearly e=ee is in HN. For h€H and nEN,
-1 -1 -] -1
we have (hn) =n h =h n, for some n €N, since Nis a

]
normal subgroup. Thus (hn) €HN, so HN <G.

A similar argument shows that NH is a subgroup, so
NH=H V N=HN.

Now suppose that H is also normal in G, and let h € H,
nE N, andg € G. Then

1

1 ]
ghng =(ghg )(gng JEHN, so HN is indeed normal in G.




QUESTION 20

Let G be a group such that for some fixed integer n >1,

(ab)n =anbnf0r all a, beG. Let G ={aEG\an:e} and Gﬂ=(an
|a€G). Then G <G, G <G, and G/G =G .

Solution:

in n n -1 1
Let a, bEG and x€G. Then (ab )=a (b ) =e,soab €

1 1 1 n -1

G . Also, (xax- ) =(xax' )...(xax1 )=xa X =e implies Xxax

1
€G . Hence, Gn*-ﬂG.

n n -1 -1 n n
Let a, b, Xx€EG. Thena (b ) =(ab ) €G .

n -1 1 1

1 2
Also, xa x =(xax )...[xax

G <G.

)= (xax ) €G . Therefore,




QUESTION 21

Third Isomorphism Theorem

Let H and K be normal subgroups of a group G with
K<H. Then G/H=(G/K)/(H/K).

Proof:

Let $:G—(G/K)/(H/K) be given by ¢(a)= (aK)(H/K) for a
€ G. Clearly ¢ is onto (G/ K)/(H/ K), and for a, bEG,

$(ab)=[(ab)K](H/K)
=[(aK)(bK)](H/K)

= [(aK)(H / K)][(bK)(H / K)]=(a) p(b), sopisa

homomorphism.
The kernel consists of those x € G such that ¢(x)=H/K.
These x are just the elements of H.

Then first isomorphism theorem shows that
G/H=(G/K)/(H/K).




QUESTION 22

Let G be a group of order pﬂl and let X be a finite G-set.
Then

X| = \XG\ (mod p).

Proof:

Recall |X\:\XG|+ b o AP |Gx;|.In the notation of above

Equation,
we know that

|Gx | divides |G].

Consequently p divides \Gx!\ for s + 1<i<r. Above
equation then shows that |X\-|XG| s divisible by p, so
X|=IX_| (modp).




QUESTION 23

Let H be a p-subgroup of a finite group G. Then
(N[H]:H)=(G:H) (mod p).
Proof:

Let L be the set of left cosets of Hin G, and let H act on
L by left translastion, so that h(xH) = (hx)H. Then

L becomes an H-set. Note that | L|=(G:H). Let us
determine LH, that is, those left cosets that are fixed

under action by all elements of H. Now xH= h(xH) if and

o3 -1
only if H=x hxH, or if and only if x hx € H.

-1
Thus xH=h(xH) for all h€H if and only if x hx

-1 -1 -1 -1
=X h(x ) €H for all h€H, or if and only if x €EN[H], or if
and only if XxEN|H]. Thus the left cosets in EH are those

contained in N[H]. The number of such cosets is
(N[H]:H), so |£H|= (N[H]:H).

Since H is a p-group, it has order a power of p. Then
IL| = |£H| (mod p), thatis, (G:H) = (N[H]:H) (mod p).




QUESTION 24

Second Sylow Theorem

Let P1 and Pz be Sylow p-subgroups of a finite group G.

Then I3’1 and P2 are conjugate subgroups of G.

Proof:

Here we will let one of the subgroups act on left cosets
of the other. Let L be the collection of left cosets of P1’

and let P2 act on L by z(xPl):(zx)P1 for zEPz. Then L is a

Pz-set. We have |Lp,| = [L| (mod p), and | L]|= (G: Pl) S
not divisible by p, so | Lp, | #0. Let :pcP1 € Lp,.

1
Then z><F’l=><I'~"1 for all zEPz, SO X 2:;~<I5’1=F’1 for all zEPz.

o3 -1
Thus X szPlfor aIIzEPz, SO X PZXSPI. Since \P1|=|P2\,

1

we must have P1=x- P X, soO Pl and Pz are indeed

.
conjugate subgroups.




QUESTION 25

The center of a finite nontrivial p-group G is nontrivial.

Proof:

We have |G|=c+n +...+n , where n is the number of
r I

c+1
elements in the ith orbit of G under conjugation by

itself.

For G, each n divides |G| for c+1<i<r, so p divides
each n, and p divides |G|. Therefore p divides c. Now

e€Z(G), so c=1. Therefore c=p, and there exists some
a€Z(G) where a+e.




QUESTION 26
.

For a prime number p, every group G of order p is
abelian.

Proof:

If G is not cyclic, then every element except e must be of
order p.

Let a be such an element. Then the cyclic subgroup <a>
of order p does not exhaust G. Also let bEG with b&<a>.
Then <a>N<b>={e}, since an element c in <a>N<b> with
c#e would generate both <a> and <b>, giving <a>=<b>,
contrary to construction.

From first Sylow theorem, <a> is normal in some

)

subgroup of order pL of G, that is, normal in all of G.
Likewise <b> is normal in G.

Now <a> V <b> is a subgroup of G properly containing

<a> and of order dividing pL. Hence <a> V <b> must be
all of G.

Thus the hypotheses of last lemma are satisfied, and G
IS isomorphic to <a> x <b> and therefore abelian.
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