lsomorphism  Theovems

Recall fnat by e way we mgbucked quotient gruups
we  obtaivied Mﬁ)l(ovv\'\nj result, whroh & T figt

vf Pur Yigwmer phion tuovemst Taete ave all fumd ekl
raults, avd  welll madke o bbb ok wge o T in thi

clocs amd i oy Funturve algx,bM*Vela-}td clagg®

The Fivit o movphiomTeovem: W Y:6—oH is a

hWnDVmovwh(%m, T ker ¥ 2 6 and Ca/lu,r(? < (Lp("(*) ~
(1))

We allrug,dj proved botw ot tmege  shedewants.

Covi |G ket] = [Y(a)].

The Sceond omovphism Theorem Wk G be a quup, A owd
B swbguups and AS N (B). Tum

L) AB<G

2) B2AARB

3) AOB QA

4) AB/B & A/AnB.

PE: 1) sSine ASNG(BY wd BINL(R), fowm tue last wetion

we  gat ABSN,(RYS G = AB <G,



2) Sine ABEN,(R) amd BIN,(R), <oy elemunt of AB

novwmaliTey B, w BAAR.

3.) By 2), We Camdefine AB/.

. . A —s AB
Def YA /B

my f(a)-aB.

This iy o hWovnonwovphionm  since Lf(&n“z)=qx“zB’Q\B“lB'

oebuw = aB=B=> aochB

T, kG = ANR, 50 ANB QA

4.) Lf i® Suvacdfve,siln(z fov aeA)\oéB)

(ab)B=aBLB:&BB= aB = Lf(t»)

o

'3 uﬁmﬁ%

Thus, by e fisk fgowm tanme,  We hawe
A - A ~ . AR
TKas = X 210 - 2L 0

iy s alyy called e “Dianiond lsovmovphism Tl/\m‘: be couse
we have we 'ﬁ)“OWiV\.O P\'Lhnvg,

!

AB ;B/B

N



T‘/\-L ‘“rx'urd lgovy.ovplqism—n/\.z.ovmi LL"' G bhe o j“Dup and H o k
hovwmal SUkawups A2 G Assume HEK L K/H 2 G‘/H
omd  (S4)/ (k) 5 %

Thig is also  called T “'Fnshm e I+ s exad-lvj what
You %d- it Yyow ‘hwaH o Tese  og  Brrehing (\md- don't think
A o ag Hradk 0%3!)

TE Depine - c’/u _'("/k bna 3H "-’jk

We have v thow Y is welldefing. L€ 3H=j'H) Twen 3H§Jk adl
3’H§3'k) w JHC 3kﬂj'k, so e intersedion i Nomempty.

> jk-9'K

By comshuchion, € s & homomovphitm, amd if gK ek, tGH)=gK, w W

i% surdu,’ﬁvc.

i Gyp e - G335 o, 502 %,

By tw 1a isow. Thm, Wt}q. (%)/(%)=(Q%V(e giwL(= G’/K. 0

e final  isomovphism theovam duscribes  twe relationship between Ta
subgoups o G omd Twe wubgrups of YN Roughly, it says taat

e subgroups of N wyvespond o e fubgioups  of G twat combuin N.
ie. i You take Tue lattice of subgoups for G oamd You wllapse



everything below N, gou get e labhie A 9. This

(s also
called twe “Lattie iSOW\orP\nf«w\ Thesvem .

_l]/\L'FB\;.v{'L\ lmww!ola\'m_]]u.m Let NQG., Twm twue ig a loid'e_c,h'm'\

fom Twe s of subgwups A ot G which ntain N owbo tee sek

ok cn,,losmu‘,; A= A/u A G/ - [ Paw‘f-ibu[avl{Vva ijm“l" oA

—C; =G]/N is of Twe fovm A/N for some  ASG L. NSA.

(vavu,l-jj
A g twe PVL'IW\AjL oA ok A/N in

G umder tue  howo morphism
= g 3 9

Pe & A<G st N<A, Twwm G novimalizes N so

A does as well
Taws N SA. wis A <8

N.

(£ o, N) a,N € A/N, T &la;, &A) so D«IQ: € A/N Thus A/N g%,

Now W?\oox BS G)A\J

Lt (f:(a—’c’/{u he Twe natural Pmae,c,h'ma,
Let R’ = Cf-((B)

B < G (T\A« PVU'W\“—JL i a Smbjp is o Wkgmr)
NeB sme N=Y7(), omd BA=YBI=B. Tuus, fuicis

o owe-tv- qn Covres p ondan Go. 13

El: Lt G=Qg. ("> 18 hormeal| sinc <">=Z(ij vt Uiy

%uhjmur oA e Camba & Q(W“";]S novmen .

We draw twe lathe below B Qg ond  fhaw The sublattic

whith covr. b fue lattie &y Qsr/<-n>,



Qg
/ \ \ T.%%, has 3 pwper hohtvivial ubgps
Gy <G> <ed while %z has just | (g by 2)

<.‘[>/ R R S

|

|



