lsomorphisim  Hheovems

Recall nat by Twe way we onghrucked quotient groups
we  obtaivied M{-nl(owiwj result, whroh % e ot

vk Pur Yiawmer phion Duovens' Twese ave all fund cmmendel
raults, ad  welll make o ok ok wge ok T v thi

clos amd v oy Futuve alg,cbm—lrela-}ed Clogg®

The -FEVS{' l?u Muvphﬁ(ymMDVe,m: V£ L( : G\ — H it a

\'WWUIMOVVD]A\’%W), e kv § 2 6 onnd &/Iu,r((’ < (LF ("C") -
(1))

We oLllrouj proved both ot Twege  shedenmants.

Cov: 16=kw‘(’l = \L{(G\\

Twe SYcond l?olmovpl/lfwvx Mheovem - Wt 6 he &jVUu(o) A ol
Bwbavuu}o_g ond A< NG‘(B) T

L) AB <G
2) BAAR
) AOR & A

q) AB/B & A/Ams.

Pe: 1) Sine A€NGBY ad BINL(B), from twe lask wehiow

we  get AB<N, (RS G = AB <.



2) Sne ABEN,(B) and BAN,(R), evoy clament of AB

hovmaliz ey B, w RIAR.
) By 2".), e Com define AB/_
. , A
Dk Lf A— B/13

by f(a)-aB.

This g o hWovino nmovphisgm  sik e kf("-u“z)”h%B:a\B%B-

ek Y = aB =R och

Thus, kw‘-?= AOBJ Sv Aﬂ%éA

4.) ('0 i® suvacc,h've,sihcg fov a.eA)loéB}

@bB=aBbB-aBlB=aB - ()
A ioauh'%

Taus, by e fivst igow we howe

A ~ AR
Koe -5y 210 L g

h
Tis 5 alyy called e “Diansud lsowmovphismm Thm | becanse

We have e fv“owiwb p»’chwc,



e Nivd lsomorphism Theovewn: Lt G be o group amd R ond K
hovmal  Subgwups of G Assumae HEk., T K/ QC’/H
omd (V) /(1) = S

Thig it also  called Twe “‘PVLSL\VMM tlecovem | I+ s equ'lj what
gou gt it yow WWQH ot These o frachimg (\mf- don't Mink
A Mo ag  Hadiong N )

P Depme Y (’/H _’C’/k lola 3“ ij

We 'MW{ b show Y is well-defind - | € f]H’j'H, e 3H§Jk o
3:H§jk) Yo jHQ 3kﬂj’kJ so tue intersedion 1% Wonem pty.

- 3k= 93K,

Bﬂ cowshru chion | ¢ is a homomovphigm, omd if 3Ke%) Lf(j“)’jk, n ¢

i% Surde.dive.

kev & = Ejﬂijk=lkg=€jH 39K§= |</H Thus, |</HQCVH-

By N 26 o fum, We ot (C’/H)/(%y(c’@/w i = % 0

The final  iSomavphism theovam  duscribes twe relationship between Mo
wmbqnups ok G amd e %\»b‘jmurg 2 IN. Rcujklj, i+ sams That

The subgroups of W wvrespond T e fubgioups  of G that wmbuin N.
ie. i€ You take Tue lattice o subgours for G amd You wllapse



evorthing below N, You 3,& e lathie v 9. Twis is also
called twe “Lathie iSOW\or\oh\?(w\ Theovem .

The Fourtls Lrowm oy phisym Teoven.: Let NG Twm Tuue g « laide.c,h'mn
fom The s+ ok Subgroups A ot 6 which wnbain N onto D set
ol Wlosrpufj K"' A/\} A G\ - [ Paw‘f'ibulavl ULy ?\Abjmr ol

-C: =G’/N is of e fovm A/N for some A6 k. NEA. (Nowvwlﬂ)
A i%s e PV'L'IW\AjL ot ot A/N i G umder T {/ww\omgy\ohism

6= 5K somting 37 N

PE (£ A<G st N<A, mem G novmalizes N so A does as wall.
Twus N 2A.  wTs " €9

l\Q DLIN) qu eA/N, M &10\;' e'AJ 8o a a;lNeA/N- Thug A/N g%.

Now Yuppos RS G%\J, Let ('f':(a—’(’/{\; he twe watural pmacd’l’mn.
Let B/ = (f-l(B). B’ < G (twe plrciwm.\je_ R a ?ubjp is o S’vhjmup)
N < B’ sina N=Lf)-l<')) onnel B//N ={@®)=B. Twus, thisis

oo owe-tv- uvre,sdom«d;_hu_, 1]

Eﬁ‘ Lt G = Qg (*‘> i1 hormal| since (“'>=Z(Q6J o eVemy

%\A‘ojlfuulo oA e camba & Q(W“‘js hovmenr|.

We draw twe lathe, below B Qg) crnd  haw Tme sublattie
whith v, b fue lattie fv Qg/(ﬂ),



F
/ ‘ \ Z.X%, has 3 pwper hohhivial subgps
Gy <G> Lk? while %z has just | (gum by7)

\\ ‘ / —ﬂmws, Wwe o e QE/(-]) & sz 2?_.

<=1

|



