


A d/‘mjan/i//;e@“c = 97 has ﬁnly SM\FI(}WJ:

A=p*

ﬂzx‘;(?
/4*{/4;(?@

S A fAn =<
/171,;* &, = Mo /Oﬁf vecters ber O wl'ﬁl /'ndgx >)

(Aaln=p » (A)r=0



Companidn matries K cyrlic

moolules

(Loe've working with [F[8]-modales )



/4 I’Vléma’y/n/@ N/ 0[ an /Q—M&’ﬂ/m/f )y
cﬂc/o‘c iF ot jenﬁmffa/ by o

§ihg le  ¢lément.

1.0. f/mfok
es. /

(/1) ﬁnﬂ W')nf/wﬁ/ ﬂﬁ/\jf// f(/lli‘/\ﬂaﬂ/h/[’.

&) AeerdlV), vel/

r ___— pexercire (,\/A,on Iy
> r2 0’2\
Ipar { /4 v Flhig S’/\/WIA/C.e

W ey



/O/ﬂé)/fm ; ,f/‘ha( [yf/ff moﬂ/u/&r Wff]\

connplements.



Assume [ e o (V) | v-el/ v#o

(A = S’doﬁh;"/)A’l/_,m}

Clajm A /mf O /Mafff of ‘w‘Ae fm%
1/7/114“.)/)”{"4/, where d N deg /wkq/v).

/71& maheix Vef}’eff:nf//\j /7' re/al:bf /0
ILL':\“J A&U’ /)t /L a4 W/OM/I Jon I’V‘Wéﬂk

[t s 0/6759/1»0‘1\/)@0/ bﬁ V.



/'/ (V)A%.-.)/))d’!yj /\f ///heﬂl/“/ﬁ inﬂ'ffp@np{ew‘lf
ind £ v A% A%] s ot Hhen
-/ /I/@- - a,/4d—/1r o &

ﬁmo/ J
o -
%[)‘)Z t ‘/'ﬂ,f +\\\+QA

4V

AJ ” )3
o= Yy = Ih)
D Yr)= o









0 ,
Nofe : ( 'ﬁ\\J

(%) QL 15 /‘num‘aZ/C’ < ad#a
[b) The g/'ﬂﬂm/a/mff 0/ C are ﬂ'c’jf’mf 0/))(/

(c) rk /(’ "AI) 2 d-1 — ony -84'710f\vm/01(
Y , has yéan/tﬁéw‘(

My lh‘f fie; /’7 1,”7”/\3/

Fe one






We wi'tl see thab any  SGuare
matri’x over @ %Oz'\o/p/ /] ﬂ'/n/\/ﬁ/
to 6 hlock o(ia]anﬂ/ malrix

(C ‘

C,
L G

where e a’imjam/ block are ey pan ion
mopprices,



775710 s‘/amf;

Wé W/‘L/ prove H\m/ ‘[‘LP/\( 5 A S’QMM#/‘(
mabre Q b

Cy - ¢CQ

For $her we need a s€cornol basir
11)05’ <’V7A :



Define po/ynomfﬂtls V¥ by declaring
V,‘ /7‘) to be ILhE Po/yn&’rm‘&?/ /Oa;/f 0/’ lL—[%/,él

fo if d<3 ¢ /ViézJ-al}"'Léi-() then

VY, = éhé]f?‘é) \K:(’-l-q) /Y/;':/
e have the recurrence
‘V/H[f) = l_'v/i +Ad+l*i



7/ )
@ = [% ﬂ”V)’“;'\Vd/ﬁ)rpl ﬁd%/ﬁ?/ L gsir

_
Thy thows Hal CW 2 @ e Similar



efine
W:= (v, A",
(-

[adladz - By "\
aAz a(B o Y
0\, U O O
\ | 0 - - 067)

ond. pbsfrve  Fhat

Y =Wy






Cyf Tnmmetric



L—fpé eniin g l’lOV/l/M/ {‘Ow’m



A mabeix (s in %Wfﬂﬁr/m/ lpofm
|7

() it I block a/iayan;%w}f?l\ de\ajdnn/
blocks G. .0,

(5) C iy fhe fﬂmlﬂanfan ma’bf‘a‘x afa (monic)
polpor al ¥

(¢) /L;)“ (=M Wwe h@Ve ’Y{.},/’V/,
01:0*9/



ﬂ‘@M@f/(fr

1) The Frobenins normaf ;[)arm n

dBfZ‘fm"V“éﬂ{ éy ﬂ»? /Ga/y/mmz‘ﬂt/r ’)V,,,“,Wh
2) % N the mnimal pDij]OMJ‘ﬁ/ of (

2) M/C wi V) pProve ’H\a/‘ -élfé’fy Jfl/lﬂtf(o Mﬂ'A’I’X
i oamilar Fo A maberix i beobemns nagrmal
lgarm) w»d Fhs }%fm Ir Mn/?Mé_,



We aim to Prove Hm‘ N /‘)6’%@4/\/}
bhon V/ » a y{»’wp(f Sum ol Cyc/ft A'moafu/ef,

[fmm, /‘p M 15 Q ﬂ&njﬂm Cyﬂ//f A“MOGZMIF
of dj}'nen.\’aahik; Fhen:
(&) 1§ s contained n o CyC/.’f’ /4-mao/m/f
subspaca with a W/o/ehﬁf’né

() If din(U) is €qual tg the degree 0/3%,

then (A has a complement m}l‘\m,

po/l? oA A



pfomf, Assame  olin <y =k onrd g6t
M = [ /JVIMAk"uJ

We constuct on A -modufe o€ dmension £ 2k
LErind w (n Fn) snch  that
W.T/],(’il,t = {[’ C]’:’ 2

0, ow

and

w AF') [ Av”-ﬁb‘f] - [ o
w At

" Lo--wyl~




Heonce o wr 2 k.

//’ J>A ) SWﬂp /4 m'/'[ AT mo{ W&’//‘M[/
A new Cgohc A-moduale with dimension
ob et ¥

&fm)ﬂm# the ﬁowrpﬁnﬂ/f/\j Cg&///' Atn’\ﬂdw/e.

tventually the A wodle w.ll hace fhe

Some dimehsion Al the A«/M&fd/a



Sa U = [M,,__]ﬁ;wu] , W= [M?kﬂ:a/ w]

Wr(/( 7 ff/‘ﬂnfn/a", d*‘mjana/ €n7Ln‘€f 47%/ fo i
honce W 3 /‘A(/fréfb/e;
(’/m‘/nf:

(ﬂ) Ie-?r /V\/T) s A»m\/ﬂffﬁl\/‘ E %[Wr) 2o
()) ol () 0 kﬂrﬂ\/rj = (o> Complement



ey A=W wmd 2e Wh=L'w" Hence
i Wi=0 thon Why =0

(s) Wy i verhble.

To WFMJF 7‘/]5 p/ﬁ’f, Chppo Je
d/‘m((u}A) = O{fj[\,bﬂ) :‘k

Since Y, =Y¥r. we gel k={ of step!
ond U his a complemet.



T/)Eﬁrﬂm EQ[A Mﬁlfmk in Ma}nx" (}F} /j’
S }"l/'/ar /40 A MApcIX MN IK;OAQN'M /l&’r/h@/

Forra.

/O/Wf/ 4fmm 4 Am &éajﬁef k. A’)’ we Saw,

fkam( P Q Wﬂ‘dr “ ,ro;é/\ {-%ﬁf %” ‘.-_—%
and re &//}n(t’u%)—‘—/ﬂ There A i

Shmf/a/ fo a marny
C 0)
0 4,

WA‘K/‘Q C = CV



As (O) y[C)F/)
d=%¥(o A )=\ o 243,

//‘e M/‘/l/\/hﬁ/ ﬂoér)pm)a/ n/ Az 0/'\/1'#45‘[ y/
/\/m/ f/\J/MCf. Q



Z?/YVM) //) tw g Mﬂfmbﬂf n /L;_Ob?rv}hf

/‘],0/‘/7\&1/ ‘{)OV/V] a'C I/\/lAJ/QJ/, f/’)Fy are

€/m}/.
© L
H”W’I[/ (f'p/}, o g,) in FIVE
L, L, compoamion = [ :Lz f;) 1(32)

sa‘w\m 23 b; Cf.mj Iﬂn

L et Y, be minimal po/ynam)@/ of D, The»

A I N

ave Cimilgr. £, W (D) =0



Now dAssame  Lhat

(L 0 [L ¢ )

O D|] ) o Oy
Are in %:ﬁéfniuf narma’ f‘?hr’\ R Aré ,O)rw'fm’.
CL r’\aé Mf’[(ffﬂff/y %, gp’h/)pﬂfw\ﬂﬂ l’hﬂlén'x,)

Ure abovt a/jwnfné 7 Pfov{ Phe lfﬂ\ﬁ/v‘?y

block of D, & D, are €gual. .-



I£ ¢ 8 Y dre /ﬂa(y}'m/mﬂ/r,
QVY/:’—‘/CM[%W), %\"70559(’6'//%}9)

Lemma The wmpabn cer

Ge) (w0

are simile



me’m: il :%e MAbaces

2 [oc]

Are Y;‘milﬂ/, Ave B&C S)m}[ﬂr?




