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Next we relate N X H to the construction from 1stcharacterization
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Prod Check the structures ofH N arecompatible with thatof G

I en4 Lew ha en Cknw haha en haha

H G is group hommoghism ClayKerG 3en
h en h

I ni en na en i
Eeg ha enere China en

N G
n en en

is sp him And Ker Yn beng

i H Im Yn E G

Chaim N Im Yw TG

PH n h N n h n h N LCH W W N

n h ni en Lch n h n 4h ni h day n't h
h 4h m

IEEE
ht nKayla n er

E N

2D NH G by construction

n en en h n

Legg
en h n h

Hii NAH 3 n h n ex en h Henest eg

Conversely theconstruction N X H always arises fromsome NSH
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Then I N X H G is an isomorphismofgroups
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Prod It iseasy to checkthathis sp homomorphism so NXaH iswell
defined
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411Chain I is a gp homomorphism
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Claim Ker I 3 en en because HAN 3 e

Claims Im I G because NH G
By the 3 Claims OI is sp isomorphism D

Obs Even though conjugation gives N X H wemight beable
I use a different 2 H AutopN since differentgphim

can give rise
to isomorphicgps

Summary SemidirectProducts s Gphim
of N H 2 H AutoplNnot i t 1
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Is These constructions generalize to Hopfalgebras quantumDouble
Constructions

Missing 3rd characterization n'a split shortexact sequences

eF.II.wth.sn harem 4 G G g him thenEÉGThis statement is oftenwritten as
Theorem We have an exact sequence seedefinition below

T Ker141 Is G G I
where 11 311 is the trivial group

i Ker Y G is the natural inclusion
11 Ker Y i eg G 11 g n n t g eG
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Definition A sequence of group homomorphisms

G L Ga Gs
is said to be exact or exact at Ga if ImY Ker t
Obs Ker A G but in general Im Y is not unlessGia is abelian
so this is a strongaudition to impose

Examples 11 G G is exact a t is injective

G L G I is exact a Y is surjective

Def An exact sequence ofthe frm
H G 4 G G H

is usually referredto as a dad's equine ses It signifies that

i G can beviewed as a normalsubgroup of G becauseG I
Iffy.gg
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Ex 1St IsomorphismTheorem
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211 id allid if y

11 KerY G Gery A
Obs These a shortexactsequences arecalled equivalent verticalnotesshould be isos

The exact sequence H G L Ga É G It also signifies

that we can build G outofG G More precisely Giz is an
extension of G by G
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Q Canwe use G AG G to understand characterizeGa



A Usually knowing NA G G does not characterizeG
see HW4

Definition A s es is split if we have a section that is a gphom

s G G with Yo s idg s in injective

Definition A ses is trivial ifwehave a retraction that is agg himorprojectionTG G with roll idG r is surjective

la A trivial ses always splits
Roof nexttime

Upshot a trivial ses mus Ge is a direct productofG G

split ses mo G is a semidirect productofG G

G Y G X G G E G n'as
Use s to build d G AutopG

sp him


