Lectwe S: Tneduibte & com,o/?yfegL reducitls
Hf/?mSenfm‘/ons, /Of /
1) Trreduibte representations
2) /am/ﬂ/afe@ reducilils represeataitions.
Gef: Sec 111 in [V]

1) Trreduibte /e/yrem?fﬂ;émns.
We /O/aceeo/ o Sfuaé c'ng certain classes of tepresentations:
A £ ”CoMp/r/fc§ reducibly” ones.
O genered settng s Gt F is 2 peld £ A is on
associalive [mitel) [F —w%eém, As in SecZ of Loc ] we 5oy
Hhet o tepresentastion |/ of A i meducibte f ifes 107

and  contains no /Dra/oer Su é/e/pfesmz‘wf/om (e 5&/5/%//65514-

tutions U different From {. of V/

EXM/oéz ZF/L/ A‘EIX[W So f/d‘ V/'y Q/’?O/@Seﬁﬁ?flon 07/
A - EXM/% ! in Sc 23 of Lec 3 Ttes imeduciblh, Laéaaf

bt (ol#UcY be a subpesentation Free 0Fucll 7Zu ¥
‘ﬂ



reld H ﬁaéé:_/vp([V)/?u:zr = vell = U=l/

11) EX&W/%: 7~ dhmensioned tepre sentations o s

14/? 1~ dimensionad representation V' is iredacitl -Lhere ave 1o
Ploper subspaces. Here we wmél S’fuo% 1-dlmensioned, ;/c/aresmfdms
of [ so thit A=

A doice of besis (-2 nonsens clement in V) idlentifies (L) w
(F)= F\{o3 furt mulbiplicedion), Ths  idatifrcation is inde-
peno/un‘ of Yo choie ~He roup F o5 s abebian, so #h conju-
jazf/on i e /béai/z} Aufamp//‘sm of [N} Hena o 1-dlensi-

onal rf:/msenfm‘/m of [ i a jI’ﬂM/o 40/:40»7079”/1}»7 ( 5 F | {03,
kel Yot for j,Aé ( we con defime Heir commitator

[j, h): = ﬁA j—%-‘/ The Subgrogp jcmmzfgo/ agf Hese clomonts o nomel,
ites called o dorived subsroqp of [ ard s denoted 4y (€]
S (F|{03 is abelian, /9@,4))4 and fence p Faitors
troh e puotint (J(5C), a0 sbollan group. We amme ot «
ZO'faf/on btween o 1-dimensioned @/ﬁsenzzﬂf/om of [ £of

‘I[/[C,C) /“”(‘,’ representation o (NCE) can be viewed as et
2



of v te /u[//ec/c wrt (= (J[() Sec 24 of Lec2)
Folow we assume ( is abolian and Prite.
Rl tht (=[1(Tn7) b sme k30, m-mo1 h
note thet  for Mgk&@ 75 Gl H e et 2 bijecton
flom,, (TG H) Jéf? Hom,, (G H)
where //omf, dondtes He set of prous fomomonphins, and e
Map  sends ¢ to [‘f/c,z?/czw-v ¢l ) ( ). This reduces tle
que stion of a{escr/'/z‘ns/ Yo 1-dmensionel roveseurtattons of fnite
(abelian) grops 1o tet for coclic, which s hendled (in the
case whea F is Lgebpically chhsed) by Pob 1 of Hu/t:
& Jomomophism  Z/n2 —> F0Y s wnigue recovered hom #e
é'ﬂmga of e 3@05/42/1‘0»’/ whih Con e any mH ot of 7 so

- e jdf m /a,inwse Jlon- /soma;;o%ic /e/yrcsw{d/am gou sttt
need 1o wore out Hle a/fyfajfs)_

12) Some irreducibls epresen totions of )E%%W/llf’/c s
Zf/f (’=5,, /am/ /1=ﬂ:5,,). /1/{_’ are joc'nj/ 'fo é’aﬂsf}’ayf Some
Lrreducible. represeitations of O [edos stat w 1-dwensionds
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EX{Z/M/)/& ﬁa/mc 'L%L Sfj}? Ke/ﬂ)’eSeM‘f/z}f/on 0/ Sn As f/c
Aamomo/’/oﬂ/ism S, — [Fl{o7 quver 6, g t——?{yn(g)

: ¥ A-dimensiond repesntation of S, i isomopphic 4o e
triviel or sigr (fint: either prone bt (S S) is th Sa{j»ma/ of
even /Dermu{u‘/ms or dbserve Yt oMl 'énws/ws/’{/on s 14)) 7 to the
some element of [F1{0F and use /z)/)zze to show this elomest =21
Moreover, if char [F#2, thn triviel ond sign represeatations are
not /'Somoﬂic-

Now we /}’oceeo/ b imeducible vepresentations of /gn/er
dimensions. Kecell e permiteton representedtion: V=" u. S,
amf/n} 6’ /&/mm‘mg Ho coordimates : 9. [g,..aﬁ)=/ad-,m,..., aj—z(,,,)
/Exm/o& 1 in Sec 1 of Lec1). fs any Fan reppresentedion i hes
buo subeprsentstions, 4o b donsted here by e {003
(triviel as « representation) and [Eh—- ls,.,)] [=Z"14i=a}_

7L /Jfom;? Lommo. estallishes some /bro/pcr'bes of Hese fepre-
sent ations.
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Lemme: 1) Wo have [,y <, il chav [F dlvides 1
2) Cervise, [y @ IE "= [F)

3) and [, is medacibls.

7) sqn,@ E" is imeduible, H E" 5.

5) Sjnhéaﬂ-; "o ol /yomoxp/ic % F " b 13,

pi"ao/-‘ 7) [Z) e /@Zf AS

3) Set e-(0,01-10.0), -t n-1 Theso tectors Fom a besis

i [ i I 2 su Zrclnifewfaflon U conteins ome of Z%w/ i con-
tains 2l 6Ge: - e for 6€S, w €)= 61)) 6lir) = 6(jw),

cher F dbesnt dvide n = # U:/X,,...)(,,)e[F:\{of 3¢

X, #X,. 7L, v =(i )= (x50 ve U > e U U=

49) W prove._a._more (jgnmf cloim: o W EV are representetions
07[ [ 4 0/1m 11/57/7%20 V is Zr/eaéxd/é it Wev is. let
b =N, 0 £ = L) ot compnding oo

_@0794/‘5»15- A/c Can [o/mff{} LI/ w. [F ano/ /J/eme Wel/=[Fel w
5|



V as vector spaces (Sec / 9 o/ Lec 4) Uhde Bhis idtifycation
Puer§? = Mﬁpfg
So a 5u(5/oao£ n WOV s a Suérepresenfafzon (& stabl,
wndor all p,e,03) i Yo same subgpra in Vis stoble
inder Bl P, (3) = any subipea is stable ander scalar gpereitos

5) ) Hint : /{1) /25 ajenl/aﬁ(cs ~7 w /ﬂw&‘//aécn? /
wnd 1w /muﬂfl/a&a'@, N-2. on E” Mo/ vice verse on {7/7,,@[67 zj

2) ﬁmp/\%‘eé reducible tepresentation f Maschee's Thm.

Detinition: Lk A fe an associative afgeém over F An A
modis. V' is colled com/o{m‘e% reducitte if ¥ submoduls
U<l T a comtoment: submodnll Ul w UBU=Y (He

Mre%[ Sum ﬂ/ 5M55/)ace.s).

4/07& f/aj f/en V=lUBU o5 A —/ma/u/es. /%/’fe 2Lso Hhat
every [rresbicibls /ep}’esmz‘d/on V s cm/o/e/fe% reduci 6% :/'usf

bus gptions For U<V §05 and U
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TZL Same /e//m f‘fion afpgf‘es fo /ep/esenfd/om 0/ Q jm//o
[ because 2 }4”70)’6,(6%1‘&1‘{0/4 of (s Ao some fé)'ﬁ;, as
2 /e/ﬂresemfmz/om of e group ﬂ/je be [FC
Tl Follawing result i ver, importent amd ques o moti-
s 1P J
vation fo consigler ComP{@z‘eg redudibte /garexenz‘af/om

Thm Maschee): Let [C1<= Farther, assume thed either
Déay F=0 o olar F>o but CARY ﬂ:// /[{ 7Zm €V6}9_ []‘{ﬂfﬁi 04)”6”-
Stonal) /’e/ofefmfaf(on of  over [F is com/off’/fc%, Vethii 6.

We- b/ /ﬁ}’oye 1%'5 {/eo/em w ZZZL nect Ccture, We'll adso
See 'L%e/f z%: stadtement [/h/Jz'es ohe ]6’0}44 Sec 2 of Loc 1

/ezmarlf . Z&fs See 4014/ 'L% conclusion o/ f/t Z%fol’ﬂm /g/ﬁ
[/ one of ‘f/c contlitions /ocsn’f /yf/

/) 5‘4/9/05@ /0= C/M[ a//y/aés n et (=S & V’ZF:”
M:[E,’ A Compémmf U must hoave dm=1 So U= Fv W/Z%

';?]



Ur[a,,_,_a,,). 455&044& N2 /LZA case N1 is GH a5 an ).
%265; w. 3z=1ﬁ.eﬁ=([,J')J we Have j}Zf: t75. e cen check
%Uf 'fA/'S Zmpé‘cs Q,=..5 4, /4 contradiction: Zféﬂ;h 4/ f/ﬂ

2) Consider He ggp C (0 re 83 < CLUF), infoite of
[F is, and s representation in F° quven if e inbiasion into G (F).
Fion (35) (8)= (“3), one sees #htt U={(8) luel§ s 4L
owg /01’0/76)’ Saé/e/omgmz‘won. So s mot comlaéz‘ag Joducibt.

21) Lenera! /Wa/perf/cs of Camp/v/e? yeducibl Ke/nremz‘a;f/ons.
0/7(; can Ask h//pﬂer z‘é cam/o%/fc /ecﬁm‘éz‘fdg ) /ﬂ/est/Veo/
L{no/er 'Z[[e ﬂa;fw’a/ gﬂgm;f/om W. mw/u/es_ 771. answer s /léS,

Zﬁm/m: ZfZ‘ Z/ VZ' be fom/aéfcégl Kea&((jo/ﬁ A Woo/w/es, 7ZBI4
(/) Emy, submodute /{CZ s com/a/éfcg yeduibte.
(ii) K@Z /s fom,o{?ofeg reducibth.

Wet¥ plove this next time.
]



[0’/’0{%/& ; ZM‘ V {e R /?m‘fe AMMSIMQ/ A ‘MOM. 77‘—45 :
) V s (Omp/de% Veduci b
{Z) V [s /Somo;;y//c fo 'fé D/IVCVZ( Sum g/ é?’/ﬁ&é{a’{{ moa/aﬁ’s,

Proot: (2) = (6) s ~use induction on dm V' £ i) of
Lemme,

(6) = (a) follows Jrom i) of Lemna by induction on Lo
number of Summangls. 0

The wmf/z/& Mows to reduce e ﬂ‘ua% of comp/de@,
veducible modules 4o e 5@{; of reducibte ones



