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|rmae. kb = Im(p) 1= %<\>(33 \ 3GG|3 .
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= PG =G -
® g=%cehPI+.

kl ’Az € |rn(<{>] = 3\’3:.e G-\ 4 ¢(K|‘:L‘|
and 43(3:):["2_

= l'I| Ll;_| = 43(3‘) <‘>(c32)_|
= $(g,) PG
= ¢G5 ) e Im(¢)

@ <\>(e.cﬂ)=e.qz:> e_Gr\ekerc\: + & -

3,79, ker b = Pyy=e =9 -
= ¢C3‘~3;')= 43(‘(3')4%39)-'
= e,.e,_'z e .

=) 3|-C3: €ker<‘:- (m|

E"_?_' ker Csan\ = A _, cohere Sqn - S,—> gilg :

n

Eq +:2Z —Z , $o0=15x.
Find |M@>) and  ker ) - In ?Qf"':l'cmjar‘ find their

Size .
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Solution | Yl e lm & <= T xeZ , 19 [od =47
20 20 20

@E‘XGZ , 5 o = Y (moJ 20)

= |jm()=5 Zzo =3 ):o]lo ,ES]%, [[0120,]]5]20% ,

= | Im@)|= 4
[x] e her 4= 15[x] = [o]

< 20 |I5s x

= 4 |3x

e 4| x (s ged@31=1)
= ker =4 Z_={[1,047,05,023,061] -
= |kerp|=5. -

CPIUFosi'(:Tbn Let $:G—H Be oo 3(0&;1: kommof\;lﬂl‘sm )

$is |- & kee@=fel.
P xekerd = cb(90=eH=<I>CeCTB

= X=—e.
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& Pxp=Pmy) = P) <F(‘XP_\"I= e,
= < xK =e,

—|
— ‘X\‘x:_ ekerc\:z

~I

s D

=) ‘7("-—_-)(2

‘PmFisrl:t‘cm Let $:G—>H be a group komomof?hfsm-

is a coell-dePined ‘:n’a‘ccja'on.

rP-EnJ well-dePined : 3, ke P = 9. ker $ <= g“ﬁzelkcrcfs

|—)

= <[363“' g)=¢e
= 43(51)-' PG, =€
= P = Ph-

_O_n_":g: H 5 clear Prom the dedindions of lm ()
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O\nJ <_\> D

30 0\03 o Lplac,d:lcm —d_p

¢y H

j\omomor?lu'sm L D I st. Hus cl\‘o\%mm

G—/kep;:—-y ‘m q> Commutes .

Cir\'. P G is a Pinite 8mu€?, and $: G—H Is

+ ind nces

a growp komomor?hism, then
|Gl = lker P [Im ¢l -
PR By the prevous Froposition,
|G ke | = 1Im
=> By Logonge  theorem,
|Gl o) = LI
= lGal=lker $[[Im]. =
M. Notice its sfmdan‘ba corth the null.*l'j theorem:
dim V= din kee T dim ImT .

Con ony subﬂmu‘; be the [Mf\e, o the ktrvxel ot (7N ‘r\omoma«?h's'?
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Con ony Subtarau‘) be the \'mo\:e, o~ the kermel of o komomga‘}us,?

HC—-'CT- fv“b H is H\C(M&ﬂe o% 3
. NO‘\.’ O«Y\\é &Abﬁn)uf Con l)e kerhe,[ O‘P a- homomcm\:hl'sm.
Moin QCICL{_‘CIY\V\l C‘)rocPeA;\LL

3e‘°«r<‘= — CPC‘;\:Q
= +@' 3= PG) PPHG)”

= Pg)e <P(3')"|

= ked =49 ker<\s 3"' for any %’eGr.
Debinition A Suhanm]: N of G is caled o normal

SMLCOYDU\? ILP' V%GG‘- ] % N%- I'——'- N
(or <auv. aN — Na .\
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(PfOinSI'l'IOh 80(?’?053 N G - “Then CGV/N) °) ’

3|N ) 82N = 3|89_N
I5 & cam«?
4
PR coelldedind. %‘N = %/‘ N 1 = ‘(:Slij Z%/\%;N

LN =N

—
SN = %{N = 9, 3/( & }=> 6(3;>(3\3:> -

%2N = %9{ N = %:_:3;”1 32/4 8:-|3| 3:.=
3;-ln‘ %2_ -

o Ty
@/z-‘n\ %’2) n,eN.
%Ml e 8 Ng= N]

n, c N

Assocxhja'\'"lﬂé : (‘5, N - 32'\0' J N= @lﬁ).N i 33N

= ((31323 3.33 N
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§N - @N-9.,N) = (3,3, N
identity - IN-N= N-gN =gN

Inverse : 3—'N°8N= N=3N.8“N. R

(R'u!:os(lnbn . Sucﬂbose N<GG-. Thea TT: G— G/
K(ﬁ\ =9 N

S On G?l'mmPl’u‘sm Omel ker JT=WN.

_(P'L . 7t(3l32}= 6‘37) N= 3'N- 32'N =TCC3() - Xqg.) -
. %ekerjcé;} gN=N & geN .
. Clewlé - is omo. B

Forst \sowm‘:lm‘sm _ﬂ\eorem et P G-——pH be a

Krvu? L\QWWFLI‘SM . Then P Gr/ker CP—P lm

P (g ker $) = P@)

15 Q 3rou\> [so moWFhllsm.

(E'F_. (Ve hove alweaclta (Provccl ?S i5 o cvell-detined L:\'—A'e-

S it s emwdk to show 'a; s a qovp L\omomov\bl'\\'sm
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P (gherdp - g, ker p) = 5(‘3‘32_ ker <)
= G4,
= PG) PG
=P herd) PGl
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