Eigcn wer J—e 9 /D|'a3ona(4's{crl)arl<@i'|’
([_Dig: E\'n Endomo\r?‘nisvnus (‘P\/—"’V Q&‘/}l— d(agona(xsfev\oav‘/ Wenn @S Cine
(BGSiS Yon \' beSJ&l\chl aus Eic_:)enve"lomn von CP gnlpl

Bem:  Jst  dim V=n< | so isd @ Qenav dgnn aia%ona(dsievl)aw)
" Wewn es eime Basis B (V,,J...JVW) von V gbl, so dess eli

0
HE(¢) - T‘ N
0 .

mid A, A, EK.

(D@vm sind 9,4)..79—n EW  von ¢ wnd Vi 'ISJ' EV gum EW 2)'-
Qe_.?’ E(he HQJvix AG ann (K) isl dl'a?on&("s"evl)@“) wenn A&f JUV\;L. /A(

be schric bene Ehclomovplhgmf x— Ax von K" o’n’@gombsmbar isd.

= —:79 QGI‘N(\'()' SAS."____ (O‘-.‘.\;W> mil 9.4)._72'“ GK
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(B__SE= Nich{ jede Hac‘m'x is~l A(o«sona(A’91'uLar.'

‘a4 e  Holls =0
A: (OO ;) ke"'(A‘Q.E\:L(ev o -2 = g o w 240

=0 sl der nzige EW von A
(V2 o)
\‘\/a"e A A{Ggona(.«'si@vl'mr) SO NGSSLe A 01'”(0'6," Seam gv (o O)'

T w hew As e, hov (2 3)= K2

/
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LethGL: S&, V eUn K‘VQ ond (-P:V——:V Gw Enc‘omor\ohl'wvs. Sim‘l \4,_)..._, A7 E)Sthe[fJomw
2V DeCr Wise Vusc\ru'eclenen En’gehwwleh Q,,,),, ) 2,,, Yon C—P} olem sipel
Vo, Vim Conesr ma\ohé\ngfg,

‘hs\OaSonJere. S | { IR dim \/
&was‘ \Y\du\«!&on nack m . m=A: 4 da \ O

M7, m-A—=m  Seiem  2,._, . EK: QN4+ B U= O

O = q)("?nvn"~" -?,,,Vm\'-’ <, D)+ __+ . CF(VM) = < AV, + QAN 4 Ry AV
L )

=0
~ oe,./ﬁ,,/v,.-f QA Vg + % L AmVp =0

“,%,. A QAN+ A Ry Vpy= O
alz(ﬂl-'g'/l)vz-’ dg(ﬂ:,‘g,,) 'Vs‘l' ot 03,.,‘ (Q.m-a,n,)vmz O

=
Iv

= o (l A 2’/\\ = 45(2'9-;\% T xm(ih—ﬁ,.\ =0
-

40 <0 +0
2,= B+ _=2u=0 = V=0 = « =0
V4o N o
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lemma: Sec V an K-VR ond  @:V=V g, Endomorrl""smus. Sind V.,V Eigenvekdoren
= 1V) QQy Wease Veerc‘m‘eclenen Efgehwcwleh Q,,,),,)Zm Yon C—P} Old)vm s[nol

Ay, A Cinesr ona\ohémjfg.
\hs\ocS’onJere S | { BN dim \/

g&li—‘ \31 Al'm V:n, { ond (-PV—-DV Cin Enc(omor‘:lw‘smus mil n Pawwa«sg,
\(Msc}\icciqnew Eigchwwl-cn , o is | CP diagbnmbyi@v\ooh

Bewess'  Spon A, A de EW von @ wnd v, v, 2ughirie EV
ch\'\ Jem VOVMde [amma 3""J V,.)...)Vn anr w@ékéngl's.
\"lcff’"‘ a=dimV sl somil (\/,,),..,\/m} are Bosis von V[
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LQYYIMQ‘ < V en K~VQ ndl QD NV->V e Enc/omorr'-»lkmus. Sind 24).“) Q'm
P&Qrww'se Wsc‘\lu(u\c EW von (-P So iSJ- dl‘(’ S\M‘W\c
Ei%(cfgﬂa) @ - @ El’g(@;%m\ <V
d'\mlfl.
E‘Y‘inncv‘ungi_ eien U,)..,Um eV (Unkerdome. Die Summe O,,"“—‘*Um cV sk cine
d(mlllr, SM\M wenn gl(.l -

Vielym:  U; a (ZUJ\ o)
3
S \Sl u,é’(),.+,__+(J,,, SO gi\vl es G«'n!e.,_i"y besdaimnk QAGUA),,_JUMGUW
mll u=un+~--+am.

®9~m\ giu: S'ind (B'._s_ (u"JS)JGI'- @@% JW C)'.) ) t'sJ

KB‘-’ (u.')_;)eixy.,m}, gire Bosis vom U,‘@._,G)Um.

3 €1;
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SV oen K-VR e PN—=V e EndomorfL'SmUJ Sind 24) )2
Dooruss weschidn  EW von @ s sk de St

Lia(®%2,)® - @ Eig(%2,) <V

lewmma:

div‘e‘«l.
Bewes: Angenommen, Eig(q’)’).;\ 0 (Z‘Efg(‘ff;ld \) 40 Br en 164, m)
J=A

m *
= Jvc B @ v= D'y, v cEs(92)  Gro)
-+

J
m J
= \- j“s’ O rd a
J‘.=A‘
J=h

(&Ynerl(ung ‘S@L d\m \/ n <D, so isd Zdim(E\%(q’ 2\) <n .
(Dk Cl‘“ Stmme C&?—' %O/OMOCLNSJ% Vne(,P@e“\e.L Jwv- éw Yo, P Is[

p)D(J'Sth n. Woche 6 6/29



gal&’ Sea' v ein k" VQ 'mil- Aim V=YL <ad ond (P: V“’V ein EnJOMOVFLSS‘mus,
Seen AXny ) A dic poarwese verschicdenen  EW yon @ G’P’O)J onel

h'j = dim Eig(‘?;l‘;) Qav- JG?A)-.JWJ.
Dann ist N,+.--+Ny €n ond P sl Aiagonacsmbor S Nt +hy=n.
Bewass: N+ _+n,<n hebew wir soeben cgezusl.

AR. ¢ o\(a«sona(is(exbav S N+t
= S D oene Boss vou V beshhnd ous  EV von P Seen  die Velelome 1w
DB lenonnt  durch:
Vors s Ve, € Eig(®A)
Vz..m-—- 5 Ve, € @ig(‘(’; 2,)

{

sy Vmem € Eigl,0,)
Yhil V\CTA,-/M‘) V:)G i‘a") P}é; : Q(v|:‘$) - Q-.. Vl',.l'
= YieU,.,m): Q;gn; ‘

n=0Q+_+0, Sn~_+ngp<n. = N+__4h,=n.
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galy Se»' V ein k—VQ ‘mil— Aim V=YL <ad ond q)’ V—e\/ Cin fnc‘or\r'iow’alniyvnus,
T Sun R i ponas ik EW von @ (m20), et

;= dim Eig(CP;l;) for JGYA,-.,wJ.
Denn st N,+ .-+, €N ind P sl Aiagonqﬂymbor S Nt.+hy=n.
(Bewmv n+_+n,<n heben wir soeben cgezugl.

3. CP diac&or\a(a‘s(exbcv- N nt..+np=n

& Fo i@, m)  se Cbi,«,--yba;n.-\ Bosis von /5"3(@,'1{)
B=(b

. 12 )
41 )" 7> b’b“a) bz,«)-*)bz,n,_)-‘ = bm‘,A)'ﬁ bmJnm) I‘SJ' Qhwv mwu}&hgla
Y\A‘__“'h.h':h_ J

_ (B 54 Bosis von V.
|
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\(C(QQ}\(‘C(L 20 @_igcgona(n'sieﬁﬁrg enevr Hairix AG Hmm(l{)

(}1) Ei(_?)enwerla 24)._’) Q_m bescL'mmen . 91_6 K |'s\l El'\/ 4= AeJ (A ) Q,E) -0
9‘;9. G ---- Qan
Nu(,(slemw Aev FWLJAM K — KK , QLF*—DAJ(AQEF@(J <a.2,. QA Q5 < em>
oo Qns -~ — Onps @uL
chnen.

@) o sehm EW 2y e Boss vV des Ligerems Lig€2:):lon(A-20)
be:J«{mmm.
(’?)\ \Sl YL,,“'...“'nm"h"' @«Bw J% E"yhf‘&um %v enenv (BOSIS’ @ YOM \/ Ve/f&'m'g?ll.

6%

= @_?YA T? o Diognelmodrix
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E}'HSO‘\UB: @O(A;nomc g- KDO(AjnomRval((l('ohen,

Eine FunLtJion F\/\——bK hey L @o("anomwgmlﬂhm wenm € Go,.-, 4 Ck
‘3‘“‘; so dess o‘%\— alle x €K 3"61"

n
F(X"" E &'X"=9Xn4<9 X“-“f.._ + QX+ 9,

=0

\Sl G QGine (Do(»)nowa..L(Lon rml G()( Zb )("\ So sinol @ucl\. FG cnd F‘/’G
Polugnom nkbioren.

¢"G\(’<\ Z(& -+l9 )X (O.E. man ‘Dm-u.:---"‘l’n"o)
(FG\(x\ ( ex) ( b: x) Q L)ﬂ) K
k-o ¢=0
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1)('( /Poc‘\ﬁnomgmluldmw (Jloev Clnem QSLM I’(t;rre« k) bt'(xlah enen  kommuds dives, 'Bfng 6/’1- @:‘ny)

/_D;CQ: Eine nge R mi lefnCPQJnsm —+ . RxR-=R ha Qt’n3 (il Es’n.s)
Wewn gl‘.i

(Q‘,-t\ \'sl ane &Le,(Sok va"m
\VLQJEJC. €R3 (Qb\c; G(loc)
' VQJch eRR:  a(b+e) = @b+ac wd (@+ID)C= &c+|9c‘
’ ES q_;'\):l CAn (@iv\th Lescl;mmln) Ein?r.(gmnl /1672 "“'1 /1(9=<94°62 or alle a GR.
R b kommutadiv  vean &r alle aqbcefR %i(i ab=ba .
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Sots [Analyss]  Se K=R oder K=C.  Sind F6  Polynom Pubdoren
i L ) = Z(Ght; J G(x) = Z lDJX'. Ggr x 6K so 8‘{1’ Q,=b, “BV O¢i<n.
1= 0

(=0

®iosw S)m\z- cst(,[. hl'c“ GLcw amvj(a‘cl-cu M;rrxm!

Bip K-Thge (5,33 595:5 T90= 047 7uded
92721020386 A-Aza
F(O= x L+ x+ A GGo=4
F(6)=61+0+-;l:-6‘t5¢-=/T G““f - F-¢
F(Z]: /]+Z-t/| :61’:1-.-.1 G(;\‘A

‘Y\SL\ o\ic De&hilﬂo» Jer- Vﬂc(Qou“\o‘l Yow :Uu%wn
G ner P"CJ“*‘IQJJM sLL(l SL‘» chJ‘»'Jw "(Srrem oin  Problem dov!
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(DLQ‘ (/l) E\'n fPo(z)nom (;bw K |'51 Qine Focge (a;)i% Von E(chan @.;GK)
b@o Aev hor encuiclw VI'c(c GC&JW =+0 54’no(.

CQ.) AU? A(’N vagc Jov (Pocgnom CJ cQ’m‘ml— mon .
(Q i\(?o"’ (b i\h:o 1= (g 4 bl\ >0

(a:)iv: Q’i\izo = <ja“'”~b‘)
= k>0

(?J) ’Das NUQ»QW(A)MW‘ O~ (O)izo ) dﬂs Einspo(gmm /N = (/1 0,0
@) lsd $=(a)ie o°° S¢ dev  Gired

A 39 Q iqu {nzo : ah#O} ~Puas 'P#O

e ‘= %(‘ =

— CD 4?9((8 =0

(E') Potﬁnom Yown G\“od <0 \'\u&m L(onSlehlc 'PO('ﬁnan(.
(Po(»br»om Yom G;'GJ sA }\(’»/}Em (»‘neorc DO(&ﬁno\me,
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Siﬁ_‘ g’/\ RDG d\'c Wge. ou@v Po(/:,nome Jber- K

(/1) (\’(['X._‘)-b ~) I'Sl cin \’YOMmUlQl;VQV (Ra'ns (mil En'hs‘.

(Q) (KD() )-f) Seaneansam mil  dem Produled

A (@i)ino = (aize (Aek)
bit&l Cinen K-VR.

(‘Bcweds Jor(_\m Lengw(uige S- H&clnrc,cluhen.\

(Beme"l‘U“S’ kB() \“sl Jamil auc,L Cine k'A(—«sc.LrQ.
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Se X=(0,4,0 ) eKKI.

= X0=/I By Xn—-: (O-a"‘aoJ A.) OJ"" ) (h?O)
Tn-de Shelle

(Xn\ n3o (sl eine (B()s:'s von KIXJ:
\gl 9:(9;\;7,0 Gk)_-)() ond YL=de¢3‘P

- Q = E Ql-x'.,_, thn_‘ Q.. Xh"'-l-.”-‘- QﬂX-} Q, .
i=0

X beseihnel mon ols  Unbesdimmbe.
D For P=jq',xfekfx} ond LeK s Pa)““za,-l;

Sind ek, 5o gt P+ P1+g), ©q) (V)= Pg(R)
C&W"fs (';WCL NGchanen)
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Sind £acKK) 5o gtd  Prg)\- P)+g1), ©g) ()= P)g(R)
C&W’»‘S éwcln Necheanen)

D For QeKX) s« P: K=K, A P) € Abb(KK) dre
dorch Q besdimmle 'PO(AQV\OM\PW\'AL'OV\,

Deomil st Nﬁ(‘ KIX) — Abb(k k) S /AL""aanI dic d‘oo(om
&i) e Q

(pO(-v)hom Cahe /Po(»’novwmbbi(—t(mj ?VVUSL

’va Es %u 9‘*% ?* @/-,., ?E ) (/\f“/I JL e~ (91 Cin Qihgl'lomornorfA)}MUj.

Bsp: R=Z7/ZZ, P- Xt XoT  q=A€HANB0L b P
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Lemma:  Seien %‘3 3 er].

JC ree

1)  Es isd deg((?g—tg) <max{ deg £ deg 33-
sl degP<+deg g | 5o gl Aeg(gﬂ“g\l = Max we‘j P, 0‘653.8
@)  Ceq(Pa)= degP+ deg g

(;ml n+ (F®)=- 0, o)+ (2)=-0 | moxfn;d):n)

Boes ) S 8 Slax’ g« DThx mb nrgf Gure), s Prsrs

‘?-"3 = (@n‘*bn\ X+ j (ai‘* b,\ X{

~= dag (P4g\ € = mox] deg @, degg )
[sd AeSP# Acg.g = \>h=0 - <9,.+|o,,=a,,.="0 =) deg(P'fS\‘"«
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Lemma: Seien P9 € KIX],
(/1) Es is! deg(?-tq) <max? JegE) deg%}
sl degP<+deg g | 5o gl Aes(?+g\= deg +de33
@) deq(Pe)=deP+deqq (il nt (w)=-o0, (@)+E2)s-@ , mocin-=)en)

Bowess: (2) Sec n=deg {, m=de,33 oE: n m#-0.

Sec  §= Z‘a. z» X' ml 840, buto.
z’ k
€%= Ckx m\/l <u= Zaebk_e
kyo e=0
kom+n: = 0<e<l: 0>n odw k-QEm = (,=0
G\ty"o by..=0
= Jeq(fg) S min.
n-41 ( M‘Q’h«'
K=men: Crman * e""b * Z Qe, Mtn- ¢+ 2—: L \bm“l'e - @”Lm#o’
= alu,(gg\‘w\‘m e=n+4 =0

Bem: Es gl Ympro: XX =X'"m
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(Bane/lwny Der \'(om;nuloin'vt QANB KFX3 U‘L hUCLJQCPvQQ‘m’)
o(L Sind ‘QS C \’([-X-) mil chzO =) Q;O ode. g=0

(don: sind Q3#0 5o sl des(Py) =degPr deg g 70 )
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S;lz (Poc,..omd:ws:on) Seien -‘?JgG K):X’) mil ‘_’)*O- @ovm giu as e«’nJeoqL}
\Dcs&(wwlc /PO(%M""' Q,r GWD(.) rm'l— {—3= Qﬁ-&-?‘ UNJ d%(r\wle,g(g)-

(%e\va:s: E)(l')LHZ' \nJuLuL‘ow hOc_L n= J@g?'

n < deg(g)-. 9=0, r=0 v
0> degls) ©  Die  Acssegy ok v n'<n.

P: qQ,, Xh+ @x,,.,)(“-f — #0,, Q= bm Xm* R { Lo , Q,#0 | bm#o . h>m
\'L“: - % X“'mg — ole,g(h\ <n
~—_1—-$ W = o‘}'%* ! '} g',r‘ € KIxX)  wd  deg(V) (dwfg)w-
- §- (Gj'*‘ %‘L‘ XM‘) q r md  deylr') < deg (g)
(- - ) -
=:¢1 ='r
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Sads (Polyromdivision)  Seien £,6E KDY mik g#0. Dom gibl s omndeudss
besdimmle  Polyrome  q,r CHIX) mil - 9gtr ind  dea(r) ¢ deg(s).
Bewsis: Eindevbigheil:
i P-qgger=qlgre’  mib gl nrt @MBT degly), degli) ¢ deglg).
= (g-9q)g=r"-r
deglr-p) < deg(g)
deg((3-q")g)= des(9-9') +deglg) = q-g<0 = g=q' = v'-r
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lemme:  Ser £ KIX] , 2eW
Deonn 1sd ,P(;L\: Q(ﬂ,\=0 ) 9% cKlx) : _P_;qr(x_l)
Peweis: See £-q(x-W)+r wmil deglr)lso 4. v sl komsdonl  (r&k)

P = g Q-2+ =v

=0 r
9(2:‘:0 & r=0. U

M: Sa QC—Z KD(‘_S wnd ALK,
(/ﬁ AeK heid | NUQQSL& Yon -PJ wenn 9:’6[ P(ZL\-;O,
@ S @0, Die  Vielfdhal von A i P sl die gesBl bl m3o0
So dass es QCH[X]) gbt mil
- X-1\"g
@w\) WM >0 & P sl Novtls |, VomP

el lsl' m o\a‘e V\Q(QOcLL«L Von Q.l'v\ P ol P;(X_Q')V“% ,So {r[ g(}.)fo
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Def: S PeKIX] wd 2ek,
(/1\ Q,GK \1&/31 NUQQsJ-c& Yon «PJ we nn gl’u. E(CL\'=O,

CQ\ S,EAQ#O rDl'c. V\'e(QOc.m\uL Yon }, n P I'Sl o'l‘c grB/Ble 20L1L m> o
So dass es gGVt[')O g‘ubvl- mil

¥-(X-1\"g

Bp: W Thy  PXKA) g XN

- $.5-0 P hol Maehte, 5,7 ml  Viellchhal A
—_— A - 2
S
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Sela: S O+ PGKD(] ond ;L,,)...)Q.m Seien  peorwes Yershicdne No@ls k@en  yon .Pj

mil VielPochhalen v npy
Daonn 5+ P=X-2)™- (X-lm\“mg mit g6KD) gA)1+0 v 5 EU,,m]-
Isb welbes Q- (x-2,)™ - (x-lm)“':‘%' mil 0, _navo g cKIX) s il

|_ r_ (
Y\A—n”.-}n” "nm Wd g =9‘

(o ne @ewa‘s - \n&u‘AJon\ g—« uku(wgu,nul)

Koro(_(JOLL: n+. .M, < deg-P.
\Y\S‘JCSOV\JMS El'h Yon O YWSc.L\«‘u/on% (Po(/\)nsm P }wl J’tacl\sfem’ c‘ej» ,P VUKZ;L@ZA_/
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8(9,1'?; O C‘(’v\&.\(‘)‘\ssda ‘%V‘ Po(»;nom)

\51 )/< eUn uncnc:‘(a'ch Kc?rpexj So isl cJ\'c Alalat'(.o(uny
~ KIX) — Abb(K,K)

g —
injekdv.  Dh. sind QgeKD) il Q =g = P-g

E_X_?Q‘_}Ll.‘ Se»'en 9= Z‘&‘- X‘ ; 2 b X

Q‘U ‘Q" olle Aek: Q(Mw»}(l) = Yos<isn: @;= b,

Beweis  Secen  PgeUI) wl P¥ —  Yack: ?(z.\=’§(%) =) @(Mso
= P-g KD hel wrendleh viele Mol ]
= {-820 = fuq,
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&QJ E In kt;'r‘pcv k isl— 6C~3€,L)r‘m'sc"\ 6‘3363 CL(OSS‘@A,) wWenn :)e,c(eg
hn'c,l‘\l- 'I'COV\S"JGV\'L /PO(/\‘)MWV Zumin Jesl ehe UU@QS‘L& l)egl‘l;f,

@i‘m K .-s.L cOCgelarcobck Co‘?ge_S’cL\LoSSw/ Cgencg,u C‘Olm) wenwn J"’J% Oqé eé HZ;(J
Inew %@JVLL Von LJ““"'Q"L"L"“V‘ wd  oimen I’{ouscton.lv-m @v\Q&C(I/

d.h. m_ |
£x 2 T (X 2,)™

J~ =

(B_Se_= rR lsl Elcil @%Q,Lroiscln cglpsgzchéoS‘sw’ XZ“'/{ ]Oesﬁ}f L’e«'m X/U[(S'w v ”23
SQJ}(Fm:.lomo\»l@(S‘@h ch'/v A('QJW&) d: llsl &(/gzbmml» ®l3348¢[\[oss%

Bem: 20 jedem Korper K gibl s cinen @lgebronds  obgeschlosamon
Oknv[cb’no&r K”
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B« D b o Gk e @ bl e KGO, V)
KIH), Klu], ..

® Qac!&onw(e left((&omlarpwf
A(,Q i (.P_) %) : Qge \/(D(} 5 “3‘*03 o(oQ(m'ml mon @ine /&gu'v-o@«qr%on

(Qag) o (9‘)%)) < ‘Pﬂ‘= cagl
FOV CJI'Q ,a%u‘mewz L[ﬁ&% Sc\\ru“ol mon -g-(—g-j (/NJ c[eg’m'&/[
o _ Pe+fy PP 0P

9’ s’ , 9 g 8¢
(Dcomil wird d\'c ngz. co((lw Aguv»&z‘wm v Qrem ko\r(w«,. y dom
Y‘atldof\o(u\ F‘-’“l“l”“’"en"rsrpe.,

Koo 150 fgckv |, gvof 2 T%: Pekex3) = H[X)

DOWT\l (ﬁssl Sic_L (Dg.b.,m(h@.,.l. Ganev H«O&vt‘x n [ /Pbca)rwn @n’»J«&gm
rechl Brdigoun. Woche 6 27/29
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Eusmmmci‘PoSst ‘-

. ,PO('bYW’“"’ hobem dic  Sblichen betcamlw EignMScLoS)L/w

¢ Dic %scM&MS on (Pbéﬁf\omw e (PJ)JNM&I«I%‘»M\ i)[— hor 6190/\»
C’/Y\C“AC‘% Ké'v-pern ho\lwenf{fs.
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“Des Cj\o(rol«(clwfsja'sc‘\e KPOCJY\OW\-

(D_QQ’ SQA K ean )/\5r‘>er ) /A\G ann (K\_,
(Dcos Gx\armttclwischsc‘w; rpo(Aanom Yow A l'sl CJQS (Po(gnom

94,,"X QAQ Tee— e -— @/Hn

L Qa4 Q- X Q, .- G,
(PA‘“ dQJ(A-XE);J .a. RN L < KD(J
1 ~
Qh 1 - — @h ”A q‘“- X

Bem: AL sl EW von A
< del (A-2E)-0
= P () =0.
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