ZeUf(//’t 15 SkeW-;‘/ﬂo&/s) /A
1) Stwcture o seew- pedds
2) Finite skew- 74&//5

3) Bowus: gmae/ gredp
/@7[0 [Vj) \SEC //(

70) /PECQf
501/0/905@ F /s 2 ;5// / wm/ Sis a /?m'zzc dowensional
central ﬂ_-n/;w/m bat 5 2 seew feld lur g0l is £ pe:

Uearem: Sappme Mer F-0. Then 2L /y%w[n} claims Aol
1)V meimad sfelis K KCS, have dimg K =dhn, £
2) if o dhwension 7) 15 n Hen MmFS’ -5’
3) Lok €K' b maximed subfelils and = > b an
I--Unear ssomophin. Thea 3 se S\[o3| z6)=sxs7 4 xe K

11) /df/ﬁmﬂy/ to pyao/
70~ /Vol/c ‘fK{ z%eorem we'tl use fn/e D/RSC (%zwje 'Léo ‘EXc

p—

1]



clyehric e [ of [F (meaning Het FF, [ 15 clyes-

/Q/Cﬁ/% chosed , and any ebowert xelF is w/jg{m/c over ﬂ_)
TL; pi’oo/ /s in two 5; S‘ff’ﬁj, Ef(aﬂ f/aif 7’2}/ an

F—&/j\%m A} we wiite AE"/[@FF /ol/ f/s ﬁas:c &/Mjc‘

77& /VZ%WM; /0}’90057’7§Dﬂ 5’/0’!/5 f/d D/Me %an(je // eseyes
czm‘ain p}’zpenz/es,

l%/oosif/oh : Scf/o/pose Bew =0, and [ is o feld extension of F
1) I£ 4 s semisimpte, Hew 50 s Ag
2) B Ais antred smpll, ton 0 is A
3) I BecA is a moimed commitate Sala,/jeém then so

(S gﬂf_xc A”j_'

Using this we wtl shous Bt S = Medk (F), whl ke
Mty (F) we sbelyebrs conjusede 4o £l subatyebse of
af'aéamf matrices. This wtl establsh 1) & 7) of Theorem,
whi. 3) witl Fequire 2 6t more wor.
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10) [ioof of 1) of Ppasitn

We use Theorem Fom Sec 17 of Lec 23 aver o oA of
Aar 0, an A/ée/m s semisimpll i 4 bace fom s mm/ejenemz‘e_
Recll Bat, fr abeh,wn e (26)- 2 (1ad))). Mot AN
£ any [F-basis of A 15 an [F-basis of Az So for all xe A, £
metrices of a/veru‘ors X & G Y, some (e A Az 15 a fa/r/;;;)_
So (36) = tr(64),)-1r /M}Af%/a,%. In pavtindor, in a
besis of A Ao matnees of 4 trace foms for A Az ar Yo
same fn/cyezéke, one fovom s non oéjmm;éc i+ 4 dbler is. 0

Romares: 1) Lkt F=E W), F-d- E#) Gobds of reionat Fanctoons)
Tl /fﬁ is not semismpts ( )

2) Sigpose that [F s an alyehyaic and sypweklle extensio
F [ Thn bad (Ug)= Ced Q) (cxose’, hnt = reduce 2o 4he case
wha FF is e Pnite § nomed ectension and consider Yo natared
scton of LA(FIF) on Az
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13) Boots of 2) wnd 3) of /p/a/ooy/z‘/on_
/elﬂma: ZM{ ZF Cﬁ': Aﬂ Q 75&/9/ fXZleﬂS/bﬁ, /4 {c afgmizc oémen-
Sionad ﬂ:%[i?%re, BcA a subspace. Set %/E}!r[&e/f/@é/&

Foot:
//a/m Let U) V b fn Mm [F-vector spaces p: U=V an

ﬂ:‘ﬁﬂfw’ map. é?’/lflb/tr f %,= ﬁ@a__f — sz V@H__ﬁ/ ‘L‘A Z//f/fac [F-
ﬁneqf /Wy W. (?[a@/ﬁylu)@/, # ae% /6/2: ﬂm /(fi'cfzﬂker(()”::,

ﬁ’pa/‘ ( hint- pice beses o, uell v, yel/ st b, ..U, s a

basis n per ¢, V.= (70/4/,.)/4':1,_._/4)

[4/{ ﬂf/ﬂél %im 73} /oﬂaw:. ZMZ 44 be 2 basis zhg_ [2}75‘/0/0
M=/{/ l/=/f@f sﬂ[u)=({iu—ué’)f=,_ Then
kzy(f=[[a6A/ﬂ,![=/[a ¥ 6’7&]%6‘ Is D/a'SIS 0/5} =:Z_ZA (B).
Then ter G = 4,4 fom F-bsis B.1-Z, (6:) 0
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boof of 2) of Froposition: /% 1) of Puposition, A s semismpl
So Ag=DMet,(S), whre S5 e st febls by berase o
Sec 2of Lec 23, Z(4g) = D Z (Met, ().

/% Lemma, ap}oﬁ’ee/ % B-4 z//ff)=2//f>f =[ Z4)-IF
%A i antrd [=F T hllws et c-1 & Z(Hed, ()=
whd qives He cloim of 2) 0

Foot of 3) of /quoo;/'f/on: Tl cloin thet B is meximad
commidartve is eouivelent to Z (B)=B (wnd some for By < Ag)
Tndeed. i Xgéi;[g)lg, Hon e Sao/a/jdra je/zf/u‘ea/ § B4
X(-'=5/mnﬂ__ (tfxé/éez?; (0)) is Commitetive and 55’1’01‘? (on-
t@ins B, contrediitbm g e meximeldit of B

Mo yply Lewme Zo BeA: B (B; )= 2, () B 2

1.9) Foots of )82 of ﬁeomm
[t E<S b a moximed subfleld (= commutartove 56{5&[3%}@)
4% Z) o/ /U/opmfzz/on) Sﬂ—_: (5 J/M/yé , ana/ So s /%/zf, / AZ: ) //c ﬂ-_:

_5__/"5 &%yg/ajc% cLosed Lt D (F) Aenote #, Ju!a,{;wgm o



506250%&[ /MRZL//MS. M /w.m 'f/bl( kﬂ? is Cﬂ(li/-ujafc {0 @,, (ﬂ“:)
//'.e_ E{je KZ,, [17':)/ knt—:j@,[ﬂ-:)j-') 7][5 wmtl é'erg 7) £2)

Ed«, 7 ) o/ B’opaSiZ[/on/ ,@ 5 /s Sem/:/m/yg b4 {} 3),: (t's meximal
commutative. 'JMJ Se/m':/mpg /z/ngra is of ffé Lovm L?/L/O/f”i (FF) ,
it Commuz%f/w /7[/ Y4 #:=1 [o’m[aér 2‘4 /%j ( 5—: -Module
ﬂ'— as @ [ /’Moa/wg; _ng 'f[L ﬂé/emf Sum o/ mfwéxa{é MOo/w/fs

2l of whih ae 1-dmensional [F = @ V.. Moosc gé (L, (1/7) W,
j{iéVc‘ /tnm/erc 6,6 e -éle fwfo/o;icwé bases &(@mm{;), z‘[en
/(lf Cg,:D,, (f)j" Since @7([}-:) (end Aence OaLfDn(ﬂ-:)g") s @ Commu-
Letve Sh/qu,%m b4 K F is meximad Cammm‘aﬁfu/e/ we /Mc

Kﬂ? =3 @,, (lf)j’,

15) Boot of 3) of Theorem
LA KHCS be muimed subfelis Consider T ool
T(kef)-Tl)ef, Hhis is an 57/-: a/%wgf’a /somr/a/ism
Sfep/ we D/cum thet 3 g€ X, (F) st 7k ~9xg°] xeK.
Nite Hhat Kz =~ @/%f (F)-F%"  jas €/mm’§( n painse
/on) - /'soma//)é/c 7- ﬁémensz md yrediibls. re epesenterions, denote
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7



Lheun /f Z( h‘ (=17, W ARA/c Heo oécomﬁoﬁll/om
- @V @I/
i K— j:D (F)a jefl /(F) ﬂw e Can pice H—[j
Ze/f (fJ Ko 7 —>Eno/[ V')-F b 4 co/m)om/ Ing éomamp¢1/5m5;

K- = % 45 @{%&ém and fﬂ 'S are //{/fyﬁms b e sum-
mwoo/s J / /. 7ZL 40/140/44079%5}%5 ?ﬂ :CV Col%’éoono/ Z[o / /DWrA/ISe
non- /SOMOVPAIL / - 9/ mensionad re //’esmzzaﬂl/om o/ /</ = aﬂo/ Lo,

A;Z/,‘fr /’fﬁym&/mj, (/J s we can assume That

(7 v; T g 7§/J Lo
/tz/ce j jzj1 :;}jkfj j‘D[F)jZ k— /%/eoyer

N

for J(EK- X acts on j {?' scaloy %& So j){j ﬂ%[s
0”92 gjf @,ﬁ&)@/%’f/zﬂ/ﬁj)ﬁék aazfsoasz-
5; % [jx5 = j@(x % {7Xj . /amlfmmj ‘L[//s w (1) we
seo Yhet
(2) %fz (T(x))= ?j {717') ¥ xe KFL.
But 701 (5 zZA /rfy'eﬁflon eh—ﬁﬁ “ ‘f/a L/‘H Summand, S
% (9)(5 ) = ﬁ/ (Z'(X)) 19/(/ /.. ﬂ@j,{’j -Tk) =
(3) gx = T&)Oq #Xek
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S{ef 2: Now we plove e or{jgimz[ tlaim: 3 se S\ {oT
) =sxs” ¥ ke K Per o besis X,..x, €K (over ) and
Consider e [F-Oneer Hep @ S —3 g,ff?[g)(i—z&t—)y,)
andl He intheeed bnear map G- S — Sp. fecall ([Haim i
Sec 13) that rer 57=(ker?p)ﬂ;. We tnow Hhet 3 (viewed as a
matrix i-e. an eboment of Sg) s m Ker{pv 0;7 [2). So kery #/0F
Tave a»? Se}:er?\{a}_ Tts inverbtte b S is a Skew- ﬂe/o/

So  SX=Tl)s = Sys~'=T(x) O

2) Finite  scew-f1elds

In j@ﬂCVﬂv{, ts hord 4o cﬁam‘zjy fnite gimensioned  seew- fleli;
S oer £ so F=R s an exception Anther e case s when
F s fute. fore S ks aboo frite.

7Z€o/€m / M/o/er{uﬂ;) E/UO‘L /m’fc Skew- ;//a/o/ S 5 COMmu‘CZa/IZ/Ve
foof:
lon tare F‘"Z(S), ot /[/‘7 Let 4-'=ﬁdmﬁ_5=?/5/=?7

Assume F#£S ©n21 Lt G=S|{o] & 4. mwfzpﬁ'ca;é/ve
Z|



g /%( .S, bt //@mzsmz‘d//e s a/ A A 50/(7'4(/754?
closses i f Z(¢)= \ﬂ'— Jhen

(4) [C] =120 211/ 12,6501
Wite ot Z@) Z.(5,) 0. Lot dl- =dm Z.05,)

/z’f (s.)]= 7 =7 /Vexf note Thet z& s a skew-
/&&/ ond S i its Sute dwensiond moduds = S=Z (Sz

/ /Z[SK)I <=>o//4 ‘Vc Smce Sész)ﬁa/w
(4) becomes:

(5) f 1= - 1+ > ; }//7"4'-7)

LA B )elk] /emic He dt4 %/szmm /o?nommf,
(/?&F /;7/X'€)) where e /Woﬂ/xmz /s Taken Wcrm
dth voots of 1 In partieder, %1+ [176) £ B, %,
we cpime for dzd I particeder, 3 MR, fi) € Zix]
().t st. x1= ?&)A(x} ‘P&)ﬁ(”/‘F?)A,-[x)

ZOMZN?M&L 7(//5 with (s } we jf/tf

PGIAG) = (3-7) + Z Dkt = R (5-1
ﬂgserwng [P /y)/7/7 1] ( ) we amive ot a contredscton
w n>1 O
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3) Bonys: Brauer j/ow/a
T tarns out it He set of jsomonphism  cbasses of
ite  dimensioned  seew- felols over - camies a V& structur,
e resibbnm 't 4o is called e Brave o of IF £ is
denoted /OLL A ().
Tle construction of 2 o strudare is based on He
Folowi 5 observetion

Theorem: [et AB b Furte dmensional cortrel smpte
F- alyebras Then

1) A®B is a contrad sz'm/oﬁ &7{%05/@

2) A@AT —=> Lnd_(A]
Sketch of /Wop/:

Step1: Note tht A is an ineducitle A&A-modidl
Vie. 48, 4- 444, (24, zzze//), whid, i /m/fz‘/a«/wfj/t/es
2 Aomom%oﬁ’sm of ﬁ/{j’fyél’dj A®AY —né?%_,/ﬂ) Noe

Yot Lodyy 0 (N) => Z(0)=[A s curtrel J=FF

a



Steg 22 We use Popositon in Sec 1 of Lec 27:
every ARA? submodis in ABB 5 of o Fm Aep’
wheve BB is w F-Iuls/yzzce, S/miﬁvg,,) every V2:Y

submodids 15 of e fom A®E for an [F subpace A A
I follows Hat o are J’uﬂf two Sué;mce; i A®K
Yt are b) AA”- £ B B" submodutes - 107 £ AL
Sud « 5615;1MC€ s exazxfgt e Same z%nj 25 a twb-
Siseol ideal (cxercise) So A®B is smpte., Jo show it

cotrad s adso an cxeruse.

3) Simee AOAT s S/mfﬁ, +, %mmwy//mz

Ao A7 — L. (1)
(s /}")/_eyé Ive. faf/ Mmeﬁﬂ‘oﬁ S e [/lm A ) /Z So 1[4 40”/0/1707’0//?)%
IS a4 /SOMa///M Ism. ]

For o contrd scew- felsl S GA [ST demote /s /mmoyﬂ//m
&éss. ﬁx “wo Suw/ skew ;%/A/S S; , Sz , zgx, ‘64_ /rew'aw f/eo_

vem S;éa_fz s a centnl S/Mfé %%}’Q,mf// aur
7] J



tlessitication of simpte a/éwﬁ/as SOS ~ Mk (S) for
2 é/ﬂ27m§ AeAermined  seew- / edd S z%z‘ must e cortral.

We defne (SIS:=18,7. Ah eas; CHheci using 4
associal it Y of tensor /Iooé«y{; of eLocbres & Exercise (n
Sec 21 of Lec 2 Shows Yot Hhis /}’oaé(ﬂ! ls AsSoci-
ative. Tbs also commitete & [F] is e unt 5 2)
of e /yrewous ’f/m/em ST e 4o inerse 0/ /S _7 5
we indecd j%‘ an  akelian grop

An mportant propaty of E(F) ir thet every ellomort
fas %m'{c ordler. More ﬁrea'soé , Thn in Sec 10 /@no/ /s
oo p Versions) M/ﬁ thet d) mp S ks a comptede spuare
ﬁe/m He indox of S MO/(S) o be [o/m S)f/
D con show et 574 [£]



