1
Lectuce *¥30 L‘

Goal, fr Muis weel : %C/V@eop Aie %{,\eoz_r -4 il\/u'-[e_ - diiveces joal *’P”Q/S-eu{a/‘&m; S
€ secisivple Lie alselrog of (by tleckaed Rop 11 Hlay cou 8e

expoue,u:(*ﬁovki +o 8‘“‘2 't-alo't- Q_€ él/re cgou\ua:;@e,e( sw\,)a% eouuep)@'&
Lreép S widls o= Lie (G—)‘)

QQCQM M—L Q\ﬁ% 5~‘n.c:[«'m-€/ %[;“NOCL'L(C v is COC«,)«PJ&% 'tecfezc:’g(:e, C wer/eL wras o
COwS-efu:euCe of (While [ ead M, see Clecf 13, //Lmozl). ﬂ"-@"&?gn& , we QAiwd ot

] 'ea ir'ca:(—\’o.,\_ ritnede [‘E ((-le-é« tSowal ~m0(\£1.f
,c esip --i :@”u s e s q e

i’f‘ﬁ\é: Le*%geqc%‘gm&cwjz&qg?%[_) Qﬁﬁ/*lq,_u:( \/Ae @ -moc[u,[e,
Thew eV hay a weighd a ip hiv)= by Vhet , Uis called a %gﬁéuw@m

let Vray:= dwe V! hio= acloyy ¥ keiL é& Sm[osp&Ce o \/ or %3&{;\

j{ Viag#o, flien 2 s called a M&E‘JV Set ?V) ‘§ﬁ€fl VL‘A]:#OY(
W\/

\//Lle :Fo(,(.ouu(\.a_ Fmof:-e/u@‘eé ane obuious (Sl\AAf(E exentdle o C,L\ecg af s

D oy Viais Voasad  ¥ae?, «e Ru o,

{ 2) Vechons of digercik wé{L& ane Lin. ckpecdast

Coren a gp-wodil V, sef Vi=spau ol weiple veefous | = @ Neay,

| Rep s Agpuedide V ha o weigd deomphe, (wit. fe ?) 2 V=V

[ Bxecie - Provie o exaigle g oo -di - rodule V wliele doett lave wieifd decon

s

we):

Lemmad : Av% f\n,—c&m\. %[-w\.oclu.(e v Ll&/s a we,ca/aac c&rzco»Mf,oSr‘-/‘fo‘~ a
R&%euum@ P £3YY Mgﬁiﬁ?—e@ Vv ang. %mi e Q(LL«.‘)QZ \\;536?(\/)
B;-COusf&n_ %(&,@L.‘ < g, V"?-’UV% ]/Qd < ,}f’!\aéy\m mo(gp{(e o 9?(2, CLL'. ) we Sep
Ao hi affps %:simdgg/ widlc "*'{'gjle/b 6"3@“/@/@0@3. Bt ”v‘%ij(ﬂ) is a Bauis g'p ’i}
l'\wce_ , é g V ieu(/'simﬂ{é(/ => V=

go: \/-fl\n.&}‘n. g,-mo&z/fe = 'E(\/)~<}(—|\Aile subsed = :PQ'Q*
\ weiglet Cattice, 2o lechrro #25




Lecture #30

(&
Dep3: A wechot eV ie called o highest Waé—«[ veollo of we ol Ae‘q* i
e=o Wi , epwivalently muv)=o
{ M=l v Vhet, | ec,mvciew&d/ veVral.
A gfi-module V is called a higliest weigld ~eprosecdation willy iglost

‘Lammqo?"' Av\% £|W-E—CJAW€,V\SI'0W0 %‘%MQ«‘LI\OW \/#o Cou:{’Q,(\kg a V\oui-?/ho}
[/\ Luax&-z&\— w&g@ VQGQQ/L, R Sowe WE)@'{I} AeP {

G-

fecendisg Ao Lemuna £ we boake V= gv\)/m widh PV)< P —fuide sef
As woled aplen Depd, we lave elVim)sVeoawwl, Pt few  piekiy  dueePIV)

maral M Hee sewse g fho pitig 2V €2, we gk e Vi )=o Vi, hawe
Quy  VE VeAwe, 7 is a kfa»ﬁ%ﬁ Wyﬁs# vechls:.

k@gy&@%{é A“é]‘ e dexcible éh-&'m. g{—mo&&[e v a W“W@ﬁle&&ﬁg@aﬂ

- Follaws Frec lecwor X, s \/ 3 éweﬂf‘CA &3’ Gy NN Uepdor =

We shall now ke sowe defon aud couxder hiert weighd rodules el e

not wace/s;cuug d;:;\q.cic‘m. j‘« _(h&, Al QCUSDQ{- f /K.uo}e,SO-CQ,Q,Qe/c[ Venvna MOJ@Jea/
ang. E,% ‘o o % ﬁ f’\ule—&'mem&'owe ?-%P—LM{{J‘( e,

DegH 1 Lok Ta cUg) be Ao Lpt ool gecercded by %e;lf;u’»k-;\(hl\\eft%
The WS Mz is Ale 79&0‘“&»& Uf(%\/I;., viewsed a2 a %‘M&Qe

/‘(D,}/%Qw&r_l&: AU(MuQ:‘c\\!e/%/IQVOk\AA/ ﬁda=’h-®’¢t®’h4 , We. coe. d’z{we My as e
induced wrodule [’(‘%’3®w(f(®m@\::1@£§\@ﬂ , whone € decokes o
’(-(&\M WWQ}%.OW O;rf’ ‘1®'n+ (\/\-E,ULQJZ U\&H-&\\ W.’(KA N qvp‘é B‘% =ED
] -y 'y ackg vin 4.

VFow ot=sl, we aliendy evconcdernd Verwa modeles Ma back o lechue 1,
where i wna SL\OuJM /K*aqc My = ?vzeciqcc‘ge (nlese AED,, i aud M (fCLL &\ﬂm
case Mo/ Vo g dien oo modele.




E

Lechuwe #3230
In {mr;,@, as & nodale  ouwen. Umoy Su(g) Vencara M&&L&) ane _gq_o_e ek 4 MOM&-.

%Eg_st-(\bwi= The mp U=y L>M>~ G B} ¢('>0=xlz¢_\4) s aw l'S.OU«.O"‘ﬂDLu‘SU-t,]
of 6?{- RN ~modeles N closs of 1€ Wrq) ]

Z Consider. e vechon space. decomposihon og= me e =m_ef,

PRW Hhecnem imphes tuet Mo muldiplioato, map Un)® Ulh,)y —Urg) s
a veelor spce comenplim , see [Lectune i Conolen, 41,

Comsiben (@ Wl ) = € geen &y )= ah), fale) =0, aud seb Kekof,
Tew: m'(Ta)=Um)eK,

Hewco M, = UGPJT < wm@wh*)/(/{m_)@bz Uim.)

As on  immediale CowU»ifz «3& e aboue wu,[il ule 5,9_5(.-
T T T T e .

‘ |

———

Moreoven, dim Myial =2 and  dim M)Cj«q<o<’ &/}4

Nelokion + G =13 marlnie Zz01, oo frt we got B(M) = a-Q,
Jv\ ,{?nc,i Ale \/01\«»0\ u-uO(:[/qLe/) Coen be CL*Q/U’\()E&H%-CJ @Z Meesir u.uu/—eyqel Pw{i@v\é\,

/
/

dule aud weVra s a L\%M+ WQ&J \;e,vgoa /

’7\/

/PwEOS"FL"O"\ : ;& \/ is a g-rwo

' \ - l’m [M M |
Ao Moore is a ndque g_. mod (e e S U)’; .y /

In P%w(%/ i1 Vie a k,‘a,(,\_ea.} wg&p Wg,g»;@o&fw“ widle
hiylesk weigld 5, dlae i is a quoticwt o M |

?To covgtract P, nole dhat we have M(EP)”\/ Je\ee, (a% X X (V) 5 u/{/u‘&&,
codoins Ty in e korwel, heece giver wise fo dee dosired ¢ort My — V.
Ml ciquoecess s bear as M is gewencled 67 Va.
F\V\aﬁ%/ B Vo 5—%(6/0&\[&; Edu‘, sucle v dhew we ée;ﬁ M, == V ”
( t’;gadse A quoi*(ew? 043 o»ué(; Moéu[& w(d(k o Wg&%(' %?gw de/wmp@sr‘rka,\ W;L W
\Ov ué—eaa'ﬂ* stc& cie,compoSr“\on S -

ICM“%B P(% kg[m/hl Wg(+ a- module _(:\Cos oC Lu-a«‘g&;l c&eﬂomposf%'w... WKKA ,f\ncL\M %T




Lecfure * 30 u
o W shall use dha P:U\:R‘o.[ 01den £ ou ’@*

i})sjq = p-ne G [

JP\ wqul— éo“

e

—_L-e_y-n;\ é~: A:»—g: ng}&n“ Wa’('-“ g!*mo&té V' e a il pue Acav{q'{- WW aucé/
uw{?ug p +o Sczc.,&‘n??, l'er«bNL u/@'gtc{’ \/Cc;goq’ j

TIndesd, ip 5 x higlet weglf oV Ko My =V ad o BV)2Bii)

= V}ae 20V) we lave HEN. /n"-@/w,ﬁm, popts & \M'Zy&"«i‘L %‘3&‘1 ¥ \/ Ao,

M Né)s& P\E/\i :7):).(.
Fivallyy, dir MATXT = 4 Sdim a1=4 = lglod %yﬁ;@ eelbe s wiigup

Lp to sca,ua -

’Pwpo;,-l;ou 2. For au% ;\61}*, flo Verewa wwodule My has o: uuvr'?u;: iixedece, s
?uo-(_l’e"d(' L;_ gx’z,(f(»(%m,oﬂ_e,, LA s a ?uo‘{'\eqs{' Qg akg’ Lu?e P
W&?’&J‘ Coyp nodedde V w;/K\ L\gﬁ& W,(}/ﬂﬁ A

Cf)msi&e/p &%, g_,- Su[:mnoCLuie _WQ M;‘ , B%, d@e P’Uuﬂ’ou& @@zu';e 5 W L\-D-A a
weigleh decormposihon. W= ®Wpl . Puf W0 ax ofleecuie 5eW=2W=0M,

f'(e)«'&&-

%@/{\\A-& j), = Zw o ’HAQ, (hou—&"z_e,cﬁ)Sum %rP C(,QQ P—:_o'ga,q g_’—sqbw&flg ‘%LMA

WM~ sebcoda e

ﬂﬂ_,\: J, s abo o prepen subreodule mmg Heo ‘ng—?d*L oue
We sef Ly:= M3, Fud, we Mot H#is aw ireducile grmo&e(e.

Tindoed ) ‘[;g O.‘,E{\/)?pj;\ ’fl%ka««, Fu‘,’\mye ,etg /\/), wado T My — L,\ wuu'@e
A proper submodule s—hévpg’-f Eaéo& fon T, a cowt-adichon , Secord, Fiven
oty l"’fgfw&i WZ&‘F g@uwci,,(fe, V%[ Ll?/{,.zx[' uie)g’g X, ue hawe @—u/?w‘o&:
s M, -\ Teor KQ/L/?S-J) is & propes Q- subw&&[e of My => K%(eﬁu').c_ I;./
L\W . @imo"lf&-fSM MA = [, c‘,t&car&% (fﬁw% V —> L)

As an l'wweciikle 00"7/0”"‘:__“;‘? VA 5"5{T

Conollaay -

‘EL* 5 A~ L3 —foe Feop S |

|II




Le chuxe #30 15
As eveny educible £ruide - dengional eprerectoton @ o4 hislost weiglst
(Cowf&u&g 4D, our oué(b.o.Q ﬁwb(-ew‘ = e?WVQ,QQ).GL 4o :

Lﬁ@assiieicosﬁm gf A€ 6"* suck Mol dim ( L)B@a (

Dep B hwegled aed* is called domtant indeprall i 4f(d)e Zpo Wi .
\\ la:%é)ezglL dom»v.iaf ntepeel weislds} € = aCh{)

Eﬂ'ﬁ‘;—z{: ;fﬁ le is,?iwil-e-&rv\emsbuq,e, How 2 B j

?//(A,l veckn vels & (e 5\4%@4‘[’ u@%&@ weoflor £ S*P(&,Ch,- w}JC Ao h@’aﬂa“ Wd;u
LN =), Stuce Ly - prudim | A 502, 0)yi - Subrcodele g2eonete L @3 U is also.

So: ac ® w

\i@uw@ 5 l,f ae P, thew we howe fxlﬂﬁ‘lf;\:o W LA /

?’BE)L e A, - d&eo% , qﬁ){iec[ to S@(a,c),q, we  Lade eé:f?(k‘)iiU’_A:O.
hi Al ¢ =
foo, e o GOV = g2 G vn o o o, s TG 1m0,
L'.wﬂﬁ?, jF,-““‘””uGe [LTa=(athyen ] |
Thas+ Moo weckor 220705 0 o liglesl gl sechon to L oo,
43@@&4{; > propea §u[3rhodufe f LA (ie\ égmae_ TRAIOLy i Qauno‘é coutol 1&)

B_"‘_'F: L;—?vtu-/fuoi’g[ﬁ => lus scbuodule EWno :>——fr'(\([‘;)”1fn=9

EXQ)’LC(‘SQ : % /KA-RTE' ’{(kQ G-o’l)ls?/g/gowé(\g 3»%4’4[@ medou,\,omffw'sw <2€
Verwe uwdu/pej M;\—(A(Li)ﬂ)aa \—>MA (s ‘-gge(,qp\\,l{

N——

Mi let V be « 2. ncodele widle mexaf& (;{v;JLLFOSr"Li% , wifle a0 Vf)j/
@u\g il\n-CL‘m- Jfg Vi a saae o f\ndh\- 3?(,?,@),(,-=moo€¢}g Ve |
Mo YAeP weW, we  have ,

| dirm Va1 = dim Yeuwoy) |

| To pochonfox , PV) s a W-twaniaud sef . \

LM—— —e
\/




[ectuce 3O 6
Progp_of Leva €

" e W s gemeraded by sl gplecton i seffiog Ao provs Vs Vi
Lo Vot = di Ve Bk bety Loellly puile 3 i, - sbuodule
T“Tif V st din W <02 greed W oeondaty bofle Via axd VT st

k
Bod Ej zﬁ\;&am%p , 1<4-‘=>(L:)€ZZO (™ Vrag i>\/ts;(:\\’x
e \/CS\‘(%YB f(‘—~> \/[Aj ane. Bodﬁ (\,?(oeogwe (chﬂa,% Eé@e@@ue)_ Z k%o/
e fw\a[aca()(/u? woley  Aessin) w
O ‘F(MQ’O "UZ}W@’( CF“OU“Q{*Qf = C/()Q*gg%aﬁ”@w% =4 ol ;fI\A.CLW, Ssb(ie S—Lu,oc[

|
\T\L‘e:{?_gqtﬂ\i g SVZ}»C(]‘?(_ ) Lg is f(u;—l{‘ ~ C(!Lu.om g . Moeouer i&:lﬁc‘:'}is\:ﬁ\\VWf
el b))

Conclong UPSHST + We gok a bijeclon 5 < 1 5‘“‘“2}’_&5‘&5'

v v

A — L;\

Q_;_Jg_a: wie will f:bﬁ?{f]ﬁox& A el L, s &oo,@(;r gcw‘le ol UZSF&XQ Jo eacl
8()(&| 680(,' éo(]{uri W eos 50 Sa-u.u.t_.h..r"‘(”-fr gr LP(,U(/\_)C( G Q,ucr &LQM

J

dQCLD\C,Q M Qgé-\)/ Q,[?fr_{ [v’\ s jﬂ([,k A(KM-QUSIYOL{G *fﬁ

VﬁBét lecowa &, Us€ LA s ‘eoc%@(’ﬁ j\_kx;—\'? .t eacl S’Q(&,QL;‘

Q)é pes )y Al subwodule i _S‘ac&uwoé Ea 1&“ Lot (1) b eln)=o Rtz r})

- e er
a mu,&r\(zgg ef(’ Va ad 3&%( (Vy) =5 bj Lowrir 5 a boue.

ABO eO«C‘gt c:( é—c,u-{?"u“'(rmﬂ 4%/ ‘6/ I\Jl[ is (OQQ/QCH {\&“L"‘ m‘z*i C‘A&é‘owré
achion f{ 2/@«((2,6)04; e fo devne w@v‘{@uﬁ ~ Seo Leoquf' L9

As L, s e roded %‘ Va oL wﬁj g g [N f(:m;c ’J{uzw[ cacke ot of
s Locally pute st 0 C(Fromt by vdochon: i vely o foo ik
aud yeg i 0d (P02, ) Lo, ol | Hoe xWIELE oo, poile wt

ZC @,C )o(‘. — indeed if ve W~ Efi; €. Sug\ll—@‘{'—\f_l_,(;:‘l xe U g?éﬁ)ﬁ' sebuadale = vine M
£4. SN AT




Leckie*20
(Corttunortion o ?:@f)
By Lewwa 6, mg@x ¢ L o W-twanadt ard YpuePlL,) weld:

LL CR1= cL\m LJU(/U ?

Pl GP i W o b Wg;\ ic éﬁwig Gecd cocf(QAg (wrigue) ej&a&&s( NESA
B% C LQC‘)Q‘» b (Dwfwrlnbu al i

Pz dal, = L CLMLAN\“E CL'mchg #I\U!
MEPILD /4€'P(L>} NP . {f $/KAQ

Oib\'( \Uj,{
As ?<L ) < }\ Q H dhus Segficas +o praoue

o oy }e? Ao set P (o- Q) .Ls;f(wjre‘

A\\A*—A/ ))G('—P N } Q> SO:(‘LS;E{AE,Q An 396/-\ E- o q_(ﬁo },-I\){—(?.‘_ , i’\euee/

(2= \> >‘4\)) =0 = \) \)>/ (>~ A) /BUS{: ‘/K/ﬁ( l\\:‘ge@_Qf‘ A Lo q‘ f'pt_rﬁr_‘(_‘__:‘ =
frcﬁ C/QVOS—@J bq/@ %\){\ ’]: A (\)[\)>‘${A/A\(t N Q/QQQ_‘% :lplu,flﬁ A

iz coveplete Ale prag  F de (()oo, The poceet abat
dion Lacpen= die iy & due b Lewwa 6. .




