

























































































6.3 Normal subgroups Quotient groups

Corollary If NAG then the naturalmap

d G GI

g i gn
is a surjective homomorphism 1

18,10182 8 N G N g f N 8,82

geker 4181 JEN

Every normal subgroup is the kernel of
some homomorphism

Exmtjnz.eu 42

2n n o n 2n

I nz it nZ ocien l

0 2 Z nz
i m it nz

ker n 2

212 In




























































































quotient groups are not subgroups

special cases e f

2 24
212 22

2 As 453 53 22 Kev A

HW HCG G HJ 2 HCG

3 Dy a b a b cab Is 1061 8 23

Dy ce a a at b ab a b asbs

bean b a cab ant abant
a bant

non trivial normal subgroups
e b ab a N

abat a ab a b

e ab a b a No
other subgroups

acaboat asb se

qq.gg




























































































For D 0.0 Nil 4 GN 2 GIN 22

N e b a b as 4

V 2 22 DrN Da V

A a B b A B A B B

P4 n N AN 22 9117

N N N N I

N CAN an an 1

and an a w N

Effi
Nz S e ab a a b D A a B a b

N e a a a y 124

Daly Ns bNs 22

Ng ZDal e a y AZ az az ate

D4z dg
Z De aZ Dg bz Dal atZ Daly

Dz




























































































Dg is nonabelian Pu z Dy non cyclic

HW G zg cyclic G is abelian

4 determinant of A in G Lin KI

GLIN K K

A det

det IAB det A detCB

Ker det SL n K

Slin K C GL In K

det 848 det AI

GLCN.LI SLin.k MEAL

detM z reid
µ Feith A AESL

UM sun I will act AA 1
Idet 1 1
su det

On son son Pson 1 1 22

detP 1




























































































5 Euclidean group E

g Ralt g F Rat I

6154 5 s

g Ril Rie

Consider the translation subgroup T Is

I primitive lattice vectors felty T

SRat Y elt Rat 1 rates
Ralt RI RJ't th
e Ral Riett e

Set Raty T

gTg T V.ge G

Tsa ES

6 194 G GAG trivial normal subgroups

Def A group with no nontrivial normal

subgroups is called a simplegroup

Zp Mp with p prime HC 2 141 1 or P

H 14 or Zp




























































































Alternating groups An

A 2 As is simple

Dy V4 A Ay is not simple

Anzs are simple




























































































IT i
re G G homomorphism with kernel k

KAG and G K imMI

Proof 4 GK im µ

8K MG

Y is well defined k g k Y if
g k 82k AKEK 82k

gig kEK

pig g p18,5M's 1g

Mse Ma

4 is a homomorphism

4 8 k.sk 918,82k 418,821

pig 41ft 91844181
a imy im µ surjective

b p f k 4182k MILD MLL injective
RHS µ188 G

f.fi K
atb e is an isomorphism g k 82k




























































































summary
q a µ you commutative

V go gk Etf
Now we introduce a sequenceof homomorphisms

G G Git i

The sequence is exact if

im fit kerfi

A shortexactsefflic SES is of the

form
a a as 1

0

1 represents trivial group 17
0 abelian groups as groupmultiplication

1 G inclusion map
G 3 1 trivial homomorphism

the

Exactness at Gi

1 G kerf 91 f is injective
2 Gs Kev fa im f

3 Gp Ker f G imf f is surjective




























































































Now consider a homomorphism µ G G

K Ker M

We have
a
inclusionmap

1 K I G imp 1

G K
Exactness check

K Ker i 1Gt

G Ker n im i k

Imp Ker imp 11 im µ

1st isomorphism theorem

el 1

Remarts

1 If we have SES

e n a a 1
imf herfr

then N HCG it is iso to the kernel
for G Q

of homomorphism G Q

We sometimes write Q as G f a




























































































where f N G is an injective

homomorphism

G is an extension of Q by N

Example

1 1 G GXG2 G 1

Gsl G

µ a G G

f f 1 12 82

2 6 My Me 24 22
W H W w ei

Ker y 911 22

1 22 Z 2 1

in general 1 In 2ns In 1

e
III








































































































































































