Jeckwe 20 Fimte dimensimed assocatve zz/je/gmsj I/
7) :Desa/[/DZZ/on of sy bmoddudths
2) Poof of :D€ﬂ5/¥07 Theovem.
kef- [E] Secs 3132

7) :DeSC/[//)Zz/on of sy bmodites
11) Main resubt.

[t [F be a feld A be an assoiatie f-dj%m_ Ll
%,.._, U, be /w}’n//se Non- /Somorpéfc %n/"Zc dmensiomd inedu-
citt; /I—}mMS, Si= E,ag [6{-)0'0'0 (3o Yt U 15 ehso
Vight S-moduds andl o A- and S, -2itions on U commute)
/et V/E 7.,k le 2 jm'fe dmensional Gt S;-mo/a/é_
So DU N feomes a left Nmodihs (e A actns,
on UM via alu@m)= auom

We S‘fa/z‘ Zd\t (aﬂffrum‘/}g a /wﬂ/g of A-submodiles of
@é/@ Mo LA N be an S submodid of /Y, %Sec
/.Z of Lec 21 we can View %@5'_ i es an [F-nbpre of

/ﬂ‘ @5/‘ /% F;’a/h ‘L%: é’O/?S'Z(//&/Vf/OH 0/ zl[z /4 - KVZ[/N) on ”, @5} /Vt
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e see ot UB M. i an A-submdidy in U SN,
So @Ué? /V is an A-submodiute /@//@/’/

/%)POSILZ(OW EI/GVJ A ,)”utf/MoM I/Cl/ @M® M 4&5
‘f/ﬁ /orm é?M@z // some S, Sufmw/w/es /{ /l’/t

Braof: Lets discuss the idee Hrst Wo know Yot we have
neturel /Soma//%'sms [(Sec 2 of Lo 77)

W: @//® //pm ,v) =\

W @L/,@S Hom, (4, ') == |/
Next, //om (U V) embeds as an S;- submadtl  into
/%m,q (U, V). Th /ﬂ}’om/ s Zon o/ecmﬁ& Ue deitrits, and e
pwf/cw(ﬂl mm/o/m& vy gus z'o/mfi/f'mf/ons,

Step 1: e cloim thet M- is ileotitred v Hom(4,))
Wamely, Hom (1, V) = [ Homg (U, &) = (05 for z#ﬂ:-
%m (U 4/8) M> for /MG/L/l- (’ozmo/cr ?ﬂm ’9%@

m[u} L/WW, an d /VICW /mzp/ m = A /S MS;- /nea/ maf

’Zlf 7

¢



My — Homy (U, UOLM:), where S, =End, (0, acts on tho Lot

/3 toting compositions on #, /’/jAf, £ its /;wa/;/e (hese are
/é/llz as - 74/ ZL~/¢ /()7?05/1//%} ule 4 0/650/6;05/'0/4 D/a {B\Y/'S

o UB M, Sec 17 i Lec 19). Now nite Yot i %mSL. M=
”; {é” M; @S' /(// ~ L/,@j’ So OAMF Homﬂ /%/ é()'®5"- AJ) ) =

/ %mﬁ- %’”A VAEY o S = ﬂdmﬂ__ M.

S meg, M. —17“//0% /M,V).

Step 2 focall, Sec 2 of Lec 1 Hhei Sfor Mﬁ/@%
ign)"l[c diret sum V a/ % S, we fave
v: DU s Hom 1) =1, 2 w0 & 2 g.l0)
The to Step 1, for V- DY@ M, we aboo  haue
¥ 4 ’N_’? U ®5’; //0’”,, ,v), 4:; u; om; H(.é%'@%,
Since %f(u)zum., we have @ =/'o/V =>f=(70f'

51199 2: Lonsigfer M= %MA ., v')= {?ﬂe/%n% - V)| im gc V’j
This is a sub Sped M, - /%m,4 U ). Moreover it:s an  S--sub-

MOM; S,"&oﬁ[ﬂ[)o/’)’gﬁé on %%/”UV) %_ S?D=705) So
B



Fnes Hom (4, V). We cloim Hhoit /= @m W, whet
will /M e //oo/ Dneed] Gt " ¢ @m M=y
be 1o MR/? of p for VL /w/%wm} a[/aj/am commuites
g} He msfrfm of ¢ (& ?i’/)"
DY BN, 2 V’
[ [
Lé% O, /; —~—
Tle vevtical maps are mcdusions, and we //wz‘/;gub

/‘/am (U, V) o5 in 51‘90 1 1, feﬂ‘/w/w’ we see thet Vs
mioed o Ao fom D UGN, for S, - nubmodells H <y 0

L= =) !

k

. Show et DY@ =D ly0 1" 4o
Sugmoalwé’s /{/ // ) M/ngcs // / '19/ /A ///ﬂz use /Mej
(n 75‘6}750)’ F}’oa/uo?fs wz‘»’oaé/cea/ w Sec 17 o/ Zec V4 /)_ 7Z/’s

S’Aows {A Rif /I{ ’s iy ﬁ’o/oar)’flon are uﬂ/'fa%} /’eCOI/«fl’E/ /j’am V ’

E@#MW/C' ﬂx 'Lzo gec 0/ /ec Z/ 8’/905/%/010 A/C:KC///gﬁs

submoddules in an orby fya/él comp K%’c’? peducille modnle.
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Z) /DI’QO/ 0/ _{DfﬂS/é\, ﬁeoVem.
24) Statemeadt
TAL ‘L[/)/eal’em was steted in Sec 3 of Lece 70

Theorem: Let A be an assoiative a,l;q\«yém wd U, U, b its
pairwise nmsom;p/fc Dnite dmensional (rredeibles . Led S =
E}')og (%)O”Jam/ lt 7‘. ‘A —7514— (L/,? b 'L% 4om0m0794/}m cor-
/’65490}10/5)72 o ‘fZL A- modits U. Thin Z[A /mage of /;0,7,:) /s
(6}9 End s, (4)

Betore e jmf % the //oo/, bt record

Zé}/o%ﬂrg / : Scypme ‘1{4«/‘5 MMJ-J <o Tl ‘f»(z Number of
L./}’cO/ua'g/e /mfomz‘/'ca,%, /{m‘zze Mmenflbﬂa[) A- ﬂloa/u/es /u/) %0 70 )
/s £ éﬁm A X

27) B’OD/) 0/ .(D%S/‘é»l ﬁﬁofem

= Aja,in, ths start w. an idea. Wetl /a/enz‘/;{}’ (-_ég”"/y ()
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o DU Y wl bl e Papositin to she Ht
ing-Bua i fo Ml B 48 Y o som i,
4s m&, o/eck, every eloment of in /% amifilates o noneero
vector o U This mtl ge 2 contrediction

Sfep 1: Andogpusé to Sec 13 of Lec 21 for 2 _//gji
S-modlds U [u oéms <) we hawe an /Joma;;a//sm
(*) U @SL/*—"—’eEno/S (W),
Here U™ = Homg Uy S), we iontiy U vi Home(S4)
via. ut>[sous] T (%) is given by
& > Weod, Wé//omsﬁﬂ))o(é%mijg).

S{go e S%pose now U (s 2 G A-modebs in such
4 Wiy Z%Jf ‘% actions of ALS commute S, 5/6)54/*
acguires o Gt A-modile struture vie a(ueL)=0u@
Eno/jm) is ohse 2 Lt A-modide: Via
as= 1,05, acd, 3¢ bndg (U)
Its letf as on o checy ‘f/a/f (%) is an A-

—t
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Moo/u,é /ﬂmamof/’aé/'sm

51‘1"70 3. So as an /J moduls,
Dlods (4;) - @z/@ M=l
m %/az‘ mep < & @Eno/ /é/) is an A-submodiy.
/%, ﬁfqoos;zz/on k(n Sec 7, A MM = é/l st.
o gp = 696/
e s 4 SAW z‘/af W=t ¥ 1 Mosume e cont-
fary W &M

Slsz 9: We claim 3 vell st ds)z0 ¥ de M.
For 7.%'5, observe frst thet %—%[/f* U, w. f ()=d(a)
~ ust as for helds. Dhose a bzsis ¢,.d, in N (over S)
ond Cpm/ofm‘c it to a basis .. o é/*//wm) Le
U, 4, A dued 62515 i U. /j’”"”gi o//w) oC
it ensts Hn 4 U = (™) Tho +ore v:-u,

S{I‘JP 5: M?o/er 'LZZL /'oén'éf/;ca/g/on %@S’/(* —"%E;}%/M‘)
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ol Lements From UL ON amikilede v [u810r) = dl5)u=
/9% 57.‘79 3 so do e eloments of im 2 Contyeoly Aion
é/c (79[4>=‘7. dJ

Z3) Afppﬁwf/on: chassitlcation of (semi) my% ﬂé»«y/ms.
The /o%w[ﬂg, Summarizes  Twp Lheorems %ﬂm Lec 19

Theaem: 1) 5/5/ Loite dumensionad semi smptl m{%mﬁm A is
/SOIMOI?AIL 7] @/%7/ (S) where S S is 2 pwte dimensionel [F-
algebra.

2) L very Dnite dwmensionad Szmpﬁ A{faﬁm A is /ro/;aoyg/;c

% /%an (S) 7 (,/n/'ga«/& aectermined n 2 S.

Foof: 1): Lk U, U b all prirsnse. nen /yomo/p%c (rve-
ducibte  M-mdute, 5;- = Enddy U %:/r—egmg,_/wg
?ﬂ*[y z/,c) A “‘9@579/ () z% ,/Demfz,‘g Cheorem,
@Em/ /V) f/oow} w S -bgsis in each U

/O/ﬁﬂ’é/fg, Eno/ /%) —e//af (S) won: 0/’”5 So /zZ
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femains Lo show tht g i mectve. Indesd aay clement
RE /cer(/ avf; é‘ 0 oy Werd»t &4}’6(1{ Sum 07/ [)’/aﬁm'{é_r, ﬂ/eﬂce,
2 Payf/awfa/) on A. Bt al-a = a-p

2): 1% 1) of  Theorom in Sec 11 of Lec 20 e tnow Hhet
A s semmm/;ﬁ W cm/?az redudtle modiki U So,gy 7) (&
s /Wo/), A =z§40é ()= Mot [S) For ﬁ:a//msllro//mfﬂ/a/mjpg

Letes shw ot A~ Mt (S) foy some seew feld (£
fmite dmensond [F-elycba S) = S =l )" fi

Lo wigus mecucille modill U Tndhed we got =S b
perd Ao Shoe Bt av, M, (S)-Locar mp 5”53
is gren s £y /j/% mubbiplication by 4 unigue elowent of
S Ths 5 G 43 0 Ut e ety [2)- (%)
for 2 umgue S ES%SW%JZV Sv#uef) a

Fomare: Thews also a unigueness stotemeit m 1):
'ZZA collection (S; n, )f__, s defmed l//r/;u&% u T 2 /c/ma-

tation.
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7.4) Bonus: Wedderburn- Avtim Lheorem

e con generelice Theorom i&n Sec 23 Soom alsthrs 4o
More cjene/a/f £5S. /Vwog, é a Semz}/m/% //M;/ we Mezs)
an &SSociative 1irs, A whose /ejwf w modile is a Pwite dvect
Sm of  Crredniible modules. Then every /m‘z‘e§ jmc/u‘eo/ A-
madile is Com/o{(yfcg veducibte.

The Wedplerburn-Artom thoorem stotes thet
4= D pet, ()
v some seew-feldls S



