Jeckuwe 13 Finte dmensimod assocaive ﬂ/{?(/gl/ﬁfj 4
1) Griteriq for semisinp 6‘(/’12 i
2) Af/oﬁ‘cw‘f/ms to representations of Fonite qrogps.
3) Bons: analogous results Sor Lre a,{jgc{m 5
kfs: [V] Sec 173

10) /@CQ/)
Lt F be o flely and Abe a fhite dmensioned Faloekt
to. Wo howe sen et A is Semisimpte., Yhen
A= B fehy (5,

e S are stew folds ot wre e dmnsinad ol
jf/gms (Thm in Sec 23 of Lec ZZ), tnd et Ye vedicidl
Amodidss are eactly S (i=1 &)~ 5) of Thm in Sec 17
of Lec 20 We nite Yok i [ is Mge{m‘c% 0/0560// 4o
the situation Sim/oﬁ';ges os S=IF #¢

The joa// of s section is to state tvo criterie of
semisimp 5‘&% D ViR ”ﬂ/'/{bo{cnz‘ jheeds” anod yip e brace Loym.
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71) ///'/poz‘mz‘ (deols.
let T TCA be two-sited idonds. We con defre Cheir
/0}’061/an 1J= Spenﬂ: /te//aef, e 7)7 s is also a uo-sided
iNeal [ ). Th proadma i ideds is 2ssociaitive, So, for

—h

/€ 7(%/ /7! makes Sense ’Lla S‘pfzt ﬂjou’(z 'é{o,/wh/ef _Z

Debnibon: A two-sidee ideel TcA ic colled ﬁ/’éaz‘enf i/
_Z_h=°[of for Some >0

EXQM/YQ Lt A b 4 Ia/a,/}eﬁm o M Ypper- i?fannga/
malrices in Mk, (F) § T<A is 2‘4 jués/oace o/aﬂj_/jg@
upper f)’b’éw}h/er metnces. Ten T is @ two- sided ideald

§ its mipotet (I-1o3)

Zfﬂv}m_: For a fwo- y;la/eo/ c'o/(a/( Ve CA/ TEAE:
a) I i ﬁ/@a‘ﬁw ¢
5) T acts g, 0 on ez/g/&t (rreduci b, J-ﬂﬂoa/wé,
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oot 2) 26). For a tovo-siced ideed JAE an A-magihs
M detne M= Spee (b 14T met), Bhis 15 an A-submodel,
of M ( ). And note et for twn (aheds \ZJZ e fave
(JI)M= (T M)
Assume U 5 an imeduci8te A-modie st TU#{p3. Since
LUt s 2 ubmodie, TU=UU Bit tlon LU=t ¥ n lntr.
dition w T'=(03 for some n

§) > a): [hpose a "Tovden- Hylder" 4 lbntion on A
{of=MeMe. sM=A, whe Ms are A-sibmodites &
M. /M. is ondwatte. Thn T (H-/M.)={0F <= TH, <Mz, Vo
So T°A-={3 = IT={o3 0

[2/0%2,}: 1) A has He ungue maximal (wrt. <) pitpotent
idecd [called 4o radicel of A and donted a?;, Gad (A))

2) TFAE:

(2) A is Jem/ﬂ'm/oﬁ

(6) Kao (4)=A{0F

—
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froof: 1) becill (. fomg/ce{} in Sec 21 of Lec 77) Hhat
A hes 0%%, 76}7)%6% many,  (reducibles, oy U, . Lot &%
A ﬁEm\/[}_ 1 M,j be e cor/a/pona/mj /omamo//'a/)km Thx (2)< (8]
£ /47 *’L_ _//) ker ¢; (s £, am’;ae maximel ﬂ/’éoz‘eﬂ% el

7) (o) =) bdd) ats g’ J on twery compfvffgt yediad-
le Gn.dm) A-moduls. Mol A 15 completel, rediifl. o: an
A-modube = faad (4)={03
(6) = (2): In bl pototon of /0)’00/ of 1), set
@=(5),.3,) A —9(,@{7670/4;/5/;/
Fad () = f05<;2> @ ic /»(y%ﬂ‘n/e_ Thn A s fmm;o% 51
Pepositin in Sec 17 of Lec 20 a

: /\%[ A ée 7,% Iuéa/{je/ém o/) ala/aer 'L[Y/Mju/er ML -
rices in Mok, (IF). T en 520//,4) is b Bwo- Sideod catbal of
ol st n’m‘é upper f//mjw/@r Matrices.

P
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12) Trace fovm

[t A fo a fnite dmensioned [F 'ﬁ/éwfm wd V be a
Dnite dmensionad  A-modute (onsider 4o 66 neer Soom on A
Guven é’ (2 6), = 1r(af,) - symmelhic.

: Z/ Ul is o submodate, Ho
(46), = (4.6),+ (28),, ¥ b

We wmilt be /Ur[mm/[f} oiterested  in z%; case 0/ VA ,
Aa/e we (/l/f{ wrte /,) /'mffao/ 07[ //}A 7Ze //’0/)61/2;,, We Core
2font is /e/hOL /10N ~ﬂ/ed?6/7{/47£c_

Emfnpfes: 1) Led [ b 4 %n,’ft groap LA-FC Tl (36) =
J(H:C/ﬂ//]. SO 7!01/ 2, {eC[C[F[) he /a.{/e /g!):/[/ é;{e A/ence,
(5-) is ﬂono/fjene/aie it B FFIC) (e is 0 &/fre) Zhis
/5 {\‘-’CQMS& We (an /MD/ K/UQ/Z AQSCS fA {as/g /C/j (766/5
aémj ‘o fA basis j€[ [/q/j /) / ’19/5,;6(
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2) Let A= Mk, (IF). Fecall Lot we have an ssomophiom
of A-modides A=(F")" So (a6)- nlsd)pn = tred)
Nite thet /a,é)[;;, /s /70/70%&0’07{6 be fr[EU JJ W (E,)=1
ﬂVz;J'_ So (-] is %onoé&em/ule i Char Fln fondd 15 0 else)

3) Let A=5 b o starfeld. Sqpoe At cho F{ din S
Then () is non- /ejmmfe-/ss-')—%r//ss-f>5)=z‘r/75>=
din S#0 ¥ se S T fock, if cher F | dm, S, Hoa [-) =0,
o reyn see “his armac Ynse chance to Th Mj&{/Mc closure”

3/) ZF/{ /4 ’/%Ufn [S)} W/f/e S 52 5K€h/-7€&{0( /6?/70/4 %ﬂ)ifc

dimensional. ﬂ-——pfgaém). As aénj (a.)=1(26)cn. The form
(66050 s non-degenrte ¢ chas FHlim S. Tndeed hoose
Gasis 3,506 S gnd its died brsis s7.5/€ S wrt ()
Sm/a/@ % /,[Xam/oé 2) we hawe n /wffﬂw/}g Hyad  [F-brses

in Mok, (IF): ng(//m‘J7”)‘(€J‘ ).
Oar conclusion is +hat z/ %ﬂ/[/f]éﬂﬂ/zm S Hon () is

Jon- a/ej enerate.
A



Heres fowr Hhe ﬁoﬁ-ﬂéoqgnem? of (o) is relevent to e
Seni simp licit,.
ﬁforcm ) It (,-) is ﬂm—aéjenerdej Llen A 15 fe/ﬂ/]”/m/ﬂg.
2) I thar F=0 Hon e converse is true. |
3) It F s ﬂ/gcg/’ajc% closed [ chos F-p, T FAE
=) (--) is ﬁoﬂ-ﬂéjeﬁe/u‘c.
(6) A is S@Miﬂm/oé Y4 //f/’wéza’ﬁé; /m Am enSions
Coprime to P
Foot: 1) The to Coollary in Sec 11, its emugh % show Hhot
any mpotent jdeed T s 0 Led aed bel =abel =
(k) is ///'éoz‘amf = (3,6)=tv (@))=0 Since (5-) i 1on-
o(cgenewée, =0
7) We ase Ho ctassification A- “é /%z‘,,,, (S). W vemare thet
it A is /rzyenz‘eo/ 4s é A Hew A s off/ojom[ %o »4/ wrl.
() b ag-0 for aehs aiehy (4] & (), comcids v 4o
tre form for A Tl foms fr A = Mo, (S;) ae yon aéjemmfe
(Fx. 3) so () s ﬁono/e;ﬁnefa/’fe for A a5 wel.

_’_3) Za/f As &n . O
7|



i char F=g o ld(R)-AT

Efmar/cf The condditoon f/:z/f F s %%}’Mc% chosed
in 3) can be omitted /com/aare to Qem/aé 3)

2) Af/oﬁ'cwf/ms ‘o /cpz?senfa/f/anJ of ;gmzzc groups.
/4;4 Lmm €pliﬂ/l[e %oé'c ation s as /o/%ws / f/ere ave More,

see e, ﬁ/ﬁffe/ﬂs L3 in Hw S).

Theorem: Led ( be a fuite group. Suppose Ao E1 /0]
1) Fenibe dmensimad vepresentations of ( ase cm;o/é/z%}
Veolucible.
2) TF is olebroicatly chosed] thon G dimensivrs of
(rreducitles ave nf dwisidl by thar IF.
3) _Z;/ F i ﬂ@e{i’mc% a/oseo/, f/w 'f/L Number a/

z)’reﬁ/uw'éffs fyaafs ZZO Z% Numbtr 0/ CO!zjagaa} &&5565 (n [)

oot A EXM/)& 1 in Sec 17 () s yon - deg ene rate
A | “?



on [0 Now 1) tollows fom 1) of Theovewm in Sec 12, Z)
IS VRCUOUS 2/ her [F=0 and Hollows from 3) of e previous
Yeorem if chow [F P

We /}’aceeo{ to 2) focol Yot to an associetie %dnz.
A we con assign its wnter Z(A)=t1ef]za-az #2ed5.
for A=FC we hae Z(FC)- [Zﬂgg 2 s constant on
60/7053&2&9 clrsses § = dm Z[FC) # (ozy classes L, see
Sec 1 of Lec & Uh tle other hand, by D) andd e chossi-
cation of femszmpé M;?eﬁms [FC = @/‘/M [[F) for some 11-
Now 3) Allows Fom dm Z(@/%j [ZF)) K, whith s 2

Cﬂﬂjefwmcc 07/ 144 /waz Exercise. d

) LeAd S be a stew-feld and 120, Theo
z//%,f (S)) ‘/alizzé(z% z2)]ze Z(5)§
(it commate an elemoit i e conter w £y £ 56, 5€5)
2) Z(BA) @z//z)
3) Iy partiader, dm Z(D Mot (F) =

K]



Eemare: We can remove He conditron Yot [F s m/jwém-
cally clised o 1) of e Yheoew I we remue 4
assumption in 3 ) we jmﬁ’ that

#of (redecibles -k < é_ﬂ//MFZ/S})= #of (’o;(y/“. classes.

3) Bonus: dme/o(jzaus resulls for [y a,/;ic{m:

[t F b o daractenshe 0 Aeld Lehs summarize
ﬂc ;éu/ f;u[z/m/wf depmitions of 4 Sfmz}/hf/é Dnite domen-
Sionel  associative H/{?(’/g}’a s, A THAE:

() A s Isomophe to 4 drec sum of simpt, a{y%}@s.

() AU ,gm‘fc dmensional representations of A are co#;aéﬁﬁ
o

(i) oo (1) = {0

liv) ( ) s ﬁanaéjaﬁe/zwfe.

.Z:(,Z fums outt “L%e/f f//'s carvies / w. J’m'zzaj A moaé‘#cn;f/om)
fo fé Mo/t £.M%€/{Sé/ﬂj S\”/’fflﬂj o/ Lre R/Zj(;ngS /566 g?/%d’

for ZLec 3).
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(i) we neeod A, pition of an ideel m < L ﬂ/j%mg.
77/'5 Is Q fugs/mm mcg 5.75. XEﬂ/Cyém —-—>5g(y7€07, Efué-
valent 5  Dhs is e rerned of 2 %mmo;;o fsm Hom 9.
% A S’/M/yg Ac Mingm we mMeen 4 //e 4/;7%/)/& 7 0/
O/Im 771 wio /}’7061’ fwo ‘r/é/e/ /b/fojs /// ﬂl//m ﬂ-‘z ‘L% bractet
/5 0/ we é)(oz.:o/e Zl//s Crst 7@/ 1‘4 Same KrSon as ;@/ excly-
0610 3 f& efbéc j)’au/as n our O/Mg'nf‘(lon 0/ )7»:/@ jmu/o:z

(ii): (jgne/a/zf'zes n o Sf/’a/j/ Z%Vwa//o/ Way-

(i): We nad to redifne Bed () for o L slyetre. g.
Nite Yot an ised 15 edso a L Su&z,éf/ém (untixe in e
assoviative a,{jz/ére_ case, where we require Het subaloe s
contain 1) For a e a,éw{m 5 depne i 5“{’"{7”/5”“
in fack, an ideel) §= Spen (LygTlsyef) Thon mém%
dere [ (f7) o it W sy Hot § i solindl
i/ j” {05 Sor some [ for exampts, e e %%ra a
Upper frr'angmfa/ metrices in [y (F) 15 solsable.

bhe con Show Hhot every Inite dmensional Lre a,égeﬁm
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g Contains & unigue maximel (wrt <) sofyeble iecd
Ths igead. s calloy/ Hy redicel of q.

() Ay ‘wd"oi of He /fju/faf #opresentation for q s
o aog}n}uf Kﬁf/aswﬁvf/m (n 9 ad ). 07 i [, Jl Wit Z%}
A /&%ﬂc 144 ,5 %hog %wm / K‘Z//not wes & /el'mcw
mathematician) @ /)9 j)-':f)’ /ﬁ/&)ﬁ/{j])-

ﬁeolfem C Lok 9 be a Pnite dmensimed Lie k/j%m. 7T EAE:
() 9 s /Jomo;péjc % o et sum of 5/)44/0{2 Lie ;z/j«y{mi
[£) E/e»y Dorte dmensinad representation of g Is Comp [f%‘oé
Veducibty .
(ii) @J@)—-/{JI
o) Th & %-”5' Jorm o q s mnwéaicnewfe.

The Lie ol 5 bras sat /575[;4 2 (i) ave called Sam'rlm/pé. /A
quo% o/ (semi ) )7):4/0% Lie %Mms / f/ﬂir cLessitetion @ﬁ/ aLso
1% &/ QSS'I'/‘{CUé/OM 07/ Z%iy %n/‘{c a{mw woned ///eaém‘éé /?//efm'

faﬂe‘)pm) Qer as R/j?/é’/@/% 6%5{9( &/a/ 0 s £, centyal
12)



/Dm,‘ of 2 1t L
RSS on Z/‘e
S jrou/os / L{%MZFRS,



