- Desi i |
W o4 La“,}”“”’t‘gé"; 5

E -_ D-‘!/I}deﬂ % o
a | ﬁ]{ﬂ‘iir 'ﬁ)rm-/{q R

. ) lom
- %WMWW{‘A

A Freea
deld F i a Vectst dpacs v enes £ vt

oln T8 \/ Calleh the prociect S/
b= S Ml et

Scanned by CamScanner



|y vltiplicabion s ovseuilss

algi) = AP ¥

et buse wib S0dpeck 4,
by Muttiplicalim 4 el - K

Z(B+7) = xp +X Y

l,d;a(-'l...d

" ; W 7
L{MC[API CJW Mj\ﬂm W}/‘tﬂ B’WL‘F Ca)ll
Ahe mmﬁa ef V- The s s Cmpes

Powlﬂi pven F! &
et FCxl ke Ahe  Aubsipace 5'5 P &paray

lord Hwo Vgc,bBU,i,x,xQ__,,.An eloment a:& F oy
Ab  called -POW even F-

Dealan Pobd,mmial: - |

1 e e =+ "xh, ’FYI}LO
%:%o x.‘#{,x +f&12’r 2 :fn

The  ealon forfirfn e Callad
(o -2hteionts e f, and wWe. Scu& ok { A
a«{botﬂywk.a,ﬁ lowth + Co- ebfreed ~An F arvd ¢

A8 A Bl Zesyp  Lorwlond +on /C%t/_% o B

?DW &f %

| A nen. Lesw Fobdwamw (e Huch

Scanned by CamScanner



.'

MLWH(.{Q alPusc
Lot F be a ?5':’”-"—'-'5{ '(,'r. leh  cosrcd Hialk Lo, tie--s%

'\,f 41 (.L 2 (lf Friean ‘| ?"{ F Le t \/ -

AL (n+1) ol

: — . A . -?.l'_'v‘ll I"[ lei‘ sl . ) | 4
twpnce 8 FLx1 ensaling of all polyveminls nf
Al

i

2. then the nwvesliable Mabies

dapiee.
“ rl by Aa® 5. Ep® —1

2 v |
ks Bi" S o d G
2 )
l t—h En £ B RE Lh
— P

\,Lds Cﬂl/(a-d V(;u’i’l.aw DVVLWGEQ V\"ige_,t’t/f.}:(_ ;

MIJHLPL‘(—LBH 6{ A Root:
: L ¢ A8 a sept 6f the Potﬁm& ?, ten
MW&P%%CMQW%{M«‘;;
Jaﬁﬁc‘d: pesi e ,q_/vcfﬂx}eﬁt v Buch thal, ‘
(x-¢)" duvtdes 1. b“()«/{
Poneipal  Tdeal : |
Povincule Tdoond is oom adeal Wiich i
denciated by pen-Xeto Single elemerd #f o
Iﬁ_ PLoPa.--- Py L Ure islined Monic

: Y
Tt‘\_ﬂz‘ql .g:P""h, Pjhl,___,Ff U Pg
: : Mo nwmlsea 5
i h@um?
Tlha esp W\i C ‘

e e

4 tp BRoway P Boetdnd

(655 SR ¥ 7 4

Scannd b mScanner



'ﬁcl\ ;_-__f.-r*E'l',-"l’_f:{i“‘—-f%}“ '

Thoas Unigpse

f:_J”A‘:;'ﬂ Q‘f -f

.IJ 22 ,J:M?ﬂ — Y] Colleg]

primanyy g cempe? L

. LY o elons i E

Lot J""[:r‘o,fn'fﬁ"'

and ? :ﬁff”‘a"""'jﬂi am g
bq, .-

b a“b&:{abwqo:é{r*?

{‘3 s defined by,
({-%)“: f% ‘!ian-i

0?. a,béf'—

_1] —2(1)

—> (2)

= ]Cnﬂo.- f§?1+:f|‘ao ; 3‘0321' {13,*1';1301.._

¢¢¢¢¢

I& T

s Bs’fg)!q],.,-_-.zq (£92i hn-i
=0
- n :
] .EO (j?-:o g;?fﬂj),ﬂn"‘

(o 90) bint (%G1 +£190) by +-- -
L anm.;..;,?n_‘ fas o PA "Jp) by

Scanned by CamScanner




o = b (Gohn + 9 Rt 3+ b )+ £ ot vy 1
i - .

:}-chh-)h-{ ;'tﬂl")”\-l foomes 'r("‘l'.r.:’..]i-w')ﬂ

=1 <3 )q)],q Ve h=0,1,2, .80 ot

"TTA.M

(§9)h= § cgh)
Mu}ﬂ»ﬁ?uca,ﬁa‘?w s olisbilbiibiie  wer Lo oddilbinm .

i [y 2 0 eg) e

1=0

E(ffg)h]n = Z"’ (JLJ'Jf?-f) h

= ‘T"n Tgih”‘.'*_?? ?f LH"--!‘

'|:1) =0

Sealosn Mulicpticaliom :
| pt ¢ e F then,

wlea n
G ' _ctfﬁjn:cz{’;?n_;

I=p

r
= = C{‘lgrh;

1=0

N
= '1%—-0 (C&. )ﬁ n-1

]

[Cf'c(?.jn

<(§1) =(crg
QWQ f:Ll,DaCJ-'--) A3 add IW% @{F-
Tugs £ iy Commuabive Knsat olgebe TV T

i

Scanned by CamScanner



T T
—

L=

4

_n’\MTE’m:f
Lot T and G4 be wnon~200 P

Q) .
O Thon ',>f¢}4—_& e - Zodo .POW

| iy cleg (fg) =deq $+4°9 T o famd o

\””{‘3,@5 MMPW"M‘L Jpf o

Gven x

grrial
pven F polupr ™
i%. T PIOVE ﬁ?”’é a W
{ =b
Assuwme e ek |,J caa-éo,‘ﬂfo
[ oo € F.

iy o prove: clesy (490 = oleg (rdas(F)
Lt {=totdx 1-....+J}mxr" ey -8 ‘Ema‘fo
x” Wkl S n
SRR P L
-”LOEQ' =py fa:}'t. il 6‘:&* 1/1
} { dﬁ% J i
e ik ,.6«:6._— s sh'E Fomme Fhman

K _ E
[Jhere L‘ll<=:Z {;‘ak_i s K=0, 142,

P ’ Mk
(ﬁ)rﬂﬂ-l‘ﬂ-k:l’l(m-i”-ﬂ() o :bo‘am—wwi- i

1=o

| (0 120y L, m
ety I

4' am-&n-lk'—.l £.0

Scanned by CamScanner



WW. ‘

I < m . (—!/r'\g‘ ™Mok ki ) £ N

peance M4k 4 | <

= K=d @ 1= m
(.g«.'d ) Mm4-1 = fh_‘ ri] &

W‘loi (.'Bﬁ)n‘!lh}_l( =D (K:"’—'))

Wiy To prove: ‘6? s oo Mendc _pot«a/p.ijf :
T both § amnd 9 one menie  Polypsipnial

CSWPPBSQJDQE‘a ‘&:m;cﬁﬁﬁ ?:n

The leapﬂm,‘_? Co-officiard As (§7) 45 £ n
ek ak 1.

Wy To prove:
Gven f  owmd 9 WW-MPOWL

Contielen, ¢ deg (49) - c(deg 1+ cleg §)
A (f9) _degy Cf rl2g g
Qunce 49 B nen Zero polguemial amnd
S one eg ove dealan Polynermiad
D ety A Lealas Polgnermial of 9.

vy To prove: T {rg #o
e, gfp_za[ﬁ+?) < Maasc Lc&?g,oeﬂ%'?)

Lot {:&.ﬂ—{,x;.--. & ,fmwmv}u%"’gm#o

T :%o-r‘}»;'.—rﬂ“‘ +%¢°”‘ bt Tt O

Scanned by CamScanner




Then,

-—(.ﬂ wm >
£"€ l(d} = (-{t\"'ﬂa-[}) o L’{f'*"{'}') sy

. +(‘6n1‘1-ﬁ) s g At 3¢ ¥

M

b b hma”

i d(-"_a ( ,g-t_!a") -

[H(Ad ,L{-) m2zn  Tlen dﬂﬂ (449 PR
g 419D EM { cleq {49 4§
e’
Zﬂo:g::e‘?a W el G b a Limnean aoxafdb{a. v,
sven F . duppose o g are polynom,,),
! WF,MwMMWO{iM&%ai
¢ belomges b F.Ten 154 +g) ()= SF) FFL)
l Wy (49) ()= 429
! : Pm&g:
}\“f ,LQ/t dﬁﬁ g:rn,d.ﬂsa- ?:P‘L
-‘L€.> f._‘ £ -6[3(
I=0

R i”"“é"“ﬁ) =3 Cc-g'.-wa;)'x; g

I’J

.Ct_xfw‘a A W

13

§i +7i) "

Scanned by CamScanner



ey

41

“

for €117

o .n . %
(f%)a—(%o dixt) (\.;ji_:hq;,f\;) ﬁ

e 49) < = 4 (=D G =

yge Tntesepolabion

dMMfMW +rad F A3 ngwczca F{;,uzu » Yok

ot ove nrD datincd  elomp,ds of £
et V. ke A4 Gudspace of P ETeonsistig

¢9§ il -Pc(/amﬁma/fé. & oA Zn,

et Ahe Junction || .‘V-«;*»Figoea@'m_agﬂ

Higd = feeiy Y fev,osi2n

Md, Each Li is hrean en V.
Procd):

To Prove: {Lol,,.. . Ln]4s o besis fp2 VY

We Howe L;(piy- pitj) =8ij&)

To POWM ) | .

(2~ bi—l) (= tieg)es=-

(ti-to)--- (&i-ti-D) (43-Lig0) - (Ei-tn)

Pi = T ( X2y one of Lepree

JEZ1 ti—-t)
'.P; EV [".IE_J
= ZC[ P’.
et fev tten, | ;

r’o)
P.f Lty ) *CJ'

U)

Elﬁ’(,ﬁﬁl/gl',} {U:J)-Z CiPi ()

Scanned by CamScanner



o B B »m-.ﬁmumwmumuuﬁ!'

Hewmee , A V- i s

‘,'PL%I ‘}P'* ¥ o F'n_f H,WB[ h’@m cn ooz 8f)j W

#
Y . e BN R - v
MRrrce , LitPy) 3 ' N )

fot v*

| [ I’in".,.‘;.:\’).
| # | 0y Jors Lo j LA A
| i
led { ey ther f j 2 [
' |

i=o
J'/hi_pj/t;pwj/bﬁyt fr '
[=Vad /
ki femd, TE 2P :
ey 5 ——
then (LU Lecernes r ! -
J 2 )JP
gL = LEi L
£ |
. : : .+ 4n Pn
QCJ.:f:OJPo"'{”JP'-P s
fox j=zo, 1 =Po+prn FEn
j:l, QC:&DPO‘\'*blPH" {"-Lr‘Ph
La}
Ln Pn
j=n 211" Pt P FFE
b
2 £o"”
| to T oo
* 1y s €7
; n
4 @
: L i En e

Scanned by CamScanner



ez T e
A gnto & duch Fhot
m—

(Cd+d.t3) = Cdm"‘dﬁw

T FAs o fatd Wwa and  Ahfinite Nurmber
of clistincl elemenl the Mapping § >~ i an
Wm%MW%WWMOWF
onto the algusa of polynomial functién oven F.
proof.

b’d it |
i Ma’PFM'a s ordo ard TG e FCx7

(o +c£8'r) e~ cf o Clﬂ e
v Scalaa € amd d . Bunce,
A Y a,ﬁmac(iﬂ Shousn Hrat
L-—I-a)"’: J('Vam/

7 :-'lt J{jf—\‘_i

> ' . —f Slipo 1 !
e neod phﬂ? =5 mad B s
)!J_.\ € - ‘

Scanned by CamScanner

mﬂ’f’f”’wﬁ Ax Bns d» One



e

P"DD{: o | g
To [—‘E’-}ua\}e i8N =l oD C’Eﬁ—% 7 AC&L{& QE
]\,Iﬁ {=o0 (ov)daﬂ [« dag 2

7&@*7 : —I =T s {,—{ _f g

{,ﬂ}- C?,':_D T r
Suce dc_ca £ dzao[j! A

deq v 2 clg - (r=4)
-“‘\?Iﬁ‘fffo amnd deg § z cdeg ol
By known lemma,
I Qerrx] duch Hat §-dg =0 on
L(§-dg) <daq ¢
H g 40 and deg (§-dg) = 4=
hsese o Pougmwai W Buch okt
{-dg —dh =0 (o
#q [f-digen)] <deg (§-4dg)
cmw\ﬁ Youis  proces oz leng cu
‘f\& ?Q)(. 7 =0 (m)
dﬂﬂ Y-idg;}.oﬁ

To prove : Orugueness :
Suppese f:— da, +7r, Sy

\/\” -!I , Vi =0 W)

Tt @“wr-rﬂ ?4/\,;-3,-/3 L%Pnﬁwm,

v Sclair s da, iy

A (Q-a,) = 7= v —>(2)
Scanned by CamScanner



lﬁ' -9 =0 4P,

’YI"Y_:

. 'Y:T' 2‘15],:‘?,;
.a% q’_arn?{c)

meﬁ C{(q’ 'GLJ) ?éo
(2) =~
aéa.ch c€+o&aa ("L"Ch):cfga [ it
because deqg  (ri—xy cdag o

01—[—@:(} CI Fi~T=s

ri=a g nev]

The _FDL‘d""LWYVLaJ Qfﬁ%bﬂ.ﬁ chy & tin')

§ onln-gyTT

Pu,e o et

Feer=9 Cc-c) tree)

:chJ: ree) —>(1)

-4:@-> {CL): v

Honce, rzo > {0 =0 bt,j(‘)

oy (a-c) 48 A ‘EOVC/&'?"{ 5'% £

e -

y=o< { o dialble b4

Scanned by CamScanner

! 1]



b2 7%

r_./,-

coyol[am(f g |
| A = ~ :
3 A P;.U#mmﬂi L of degpee m oveA fatd o |
aﬁmaét' n yools8 um F. ]

PYDO:& »

lo Lj imaﬂ':’,c_){l‘"}?h N1 n
f
lo Psrov€

HHars augsuld

S T ) n =0 ,_\’1 Y k.
- L5 foone ot
The wsult 6 . .
9’1,{,}3[.{/{/{/ AL TR ?—Ff" n=i

mootl of 3

Asme 4ok the

I—_{ . AF B

Them, f -9 (Sa/a-)

> — A

.,g(x)_—t

By imdandien deo-i-&e.aiz, .
qf_x_) /f/\_m a/tlfﬂﬁ'&tt (V'l—') W0 .

> {CKJ s obmest "N S—u:ei.z

% -or) a, (%) —> ()

. ; e | v
L § Ay @ POW
g ]

(DKs)

JL},&.G_?UL , B
| = K
_FB\M = ) ‘I_—C) .
M‘l f K =0 '—'R—‘]—" (e (.

Scanned by CamScanner



. (D

pneste, WMo = (r:) = i IS

K1 (m-w)

m[m-')-~ o Urmne kEL) Lm’Qk '}ll

——

k! im-xol

MCl = b0y 5 o Lmakan)

§ i K
Lo it et f"r.?‘.'/w};
BY Abe bA/WB‘WLLaJ. theelem ‘m e
x™ = [e v tx-0)]
e T i (r:)cm—?( (3;-‘-)——>tn
k=0
'e Eovrmuda

Themn. h (ka)Cc)
c =2 &
D( #¢) o
my (¢)

e ———

7

“ 4| (x-C) ?‘

n ‘DKIFG)(DC"‘C)H s S am () x-0 |

K=0 = | . i

koo

.DK :xm Cx_t:) |

e ) ¢

= & B f: K

")
': N Ly 1) | 0]
s Om=x (A J | E{
i< ¢ /’/’%}*
~ Kf) gy = :F \(/f’*""-/ = ri
zn_ (D ce) (% =
' Y, St

w=0 ke p
S s ‘vﬂ_*h

Scanned by CamScanner




8 v

S

DL 2 T=1 (DPTVEICHo0.

Theotem b o) |
et F be a feld ef cbmu‘g&,—cmw} *:
. .
polynomial ©VEN F owath deg F2n Then A ey |
e ) ay |

c s anest ef § of M““i"PLLU-fﬁ v A (nkf)ng

P‘mo{’ )
N-(?.(.Giéafud Part |
To Pruove fhat oL pREILOr $0

o sveet 9’% " 6{ MUJ\}J;ID‘!.{.;:,"E:}I

Guiren € 48

A

? bl Gres 4
ey Jf;(X—c)Y.Ca_J,.U) V?GF[-*CJ L 9Ce) o

|
Bld, +he taldf(,@f ‘a Ag-of.vﬂuj.a, _
h-Y ;
y SR Dk%iu) (-0 —>(2) t
K=0 = | |
Mma (2) wn (1) opPY
i-Y DK%C() k. :
[x-¢) :
fetamel By, TRl ,

i K v+ .

f= BEFED gy —FED

k=D i< !

e
8
8§
ﬁ;‘

K )
f: : —D__..__--K PCE)(_ =& ) —-—">(‘+)
k=0 K ;
—’hxom (3) § (4
ﬂto (x-0) + j} (=C) - -- J
' ur o]
D' [4] +g_[_i o
L)
¥-! ~
A :Dm}“)( 3¢ ~C) >
Gty + iR
DAL ﬁ.x—f—')'/?:i &

T

Scanned by CamScanner



08
- A )(Cg('ac)ﬁ*fr_is.ox.arﬁuu&x- e

=> 4 €0 Fo
~(
’—f’“’ ym L) I)__ﬁ_.c_t_-) ¥

= Py 4 0.

Q%Wt pag

ove Huwok @ ¢ a8 & oot of § with Mu,r,uﬂ'gu:gjﬁ i
r’ gfvfﬂen Hiek, :
Dy =6, fX 04K £ r-i
Qumce | qu_;} f= i
By Tﬂ/‘ﬁ’fzs"l’s formuda,

.J(:Zn pk {cO

T

TO

=0 ) ( =€ 2
wac_e . Dk'f(c) =0 Eﬁ-’f’ & Elodi S por WS =
f:zﬂ o K 4eey K
=Y Kk Lo =52 X dloes nek

A 22

v+
(x»C)Tf-f £ [ =D P

o swok of f L athh MLM&},‘U{A@ v’

Iesmee

C A

i‘ﬁam@fn:ﬁl- ‘ M is oy mon: Zene . .
Fia futd ond \ ,
4 8 L Ualgae Mesic Pobd,w L n

Floe] <there A3

4 . . -~
F[x] o ot M A5 +he -rP”bU’lo‘-faf TAeoal

Ymttotord Loy L | |
buef, | . tee PPl
| E fans A ng e s
Lo
Assume ot M

Aaoaee

(=

i . let of = Mimumst
= \,.51«551. Out Less of ‘f(}vaumi‘?j

Scanned by CamScanner




5 ""“5\!:_:
e (20 <
Haact A AL Muowte | — |

(A
Nows, Af feM™

'r{.\_(,'/n l,jj ‘A'r"{..1?{..é.5'.:0>1 L_ﬁfﬂ{j,{)-r;ftf},,—n
fzdg ey —s01>
Whehe, v =0 (oY) rﬂc‘% y £ C{l’g% o

Surca A s Minimal in M.

ofo, degr 2 deg d A8 mpesalbl,
W or=o
lye Hhowe J=dg
Henee , M=d . FLx]
Mg prncipad  wdeal epeneated by d |
To prove: Vnuencss
Buppese , Jt B € FlLx]
d=qp & F=2a

Thus, d =clqp |

=5 cfﬂ% ol :oEQcad’+ff§$3 q +desp p

dﬂ% pP=0 = c{c‘_cd q, —>(2)
alzo g coote Mgrite,
P =t i (3)

“Won s =06, 7P =
Cﬂ{.ou_aﬁu} ;.3

I P, Pa,... Pr e Pcl‘amme%ﬁ W‘a@
| et alt of Wk ate o, thete /"’—SQUMMI'.

Monie Aolynomial ol n E[=] euch o

Scanned by CamScanner



: e 4 s m o deal eeneiadod Iald PiyPas.... Pn@! b

t' b},af-mceu cach op tobfnomiale  p

ArY «Pobrd.omul. W%W? <Ay & ey, ;

gobishees. ,

oy d s dvuille by 20y polypnomial Wiel diyvig,
v dhe Pdynerials PPy Pn

poeeef. .
ot 4 be e TP W o e Ldonl
p, FLoecd +-—= + P FL<J

PP FCx]J+---~ + Pn FLax]

31 %11C12;..-. %H A/?"l FE?C] ngc,gl "l‘E\aJE. CE-_ l@;"‘“?‘ﬁa‘i,,

'jl . 9.+ 49 Jiok
- ."5' - _,J_-;d_-‘

Thus, o= ffcg.q,,+cg2o12 "“""“‘anﬂﬂj = frn

T o' s any  polgnemal Aty
@), (b) iz Ffellow?,
o @), d' s menic polgnemiad,

Gd:a?g —= (1)
HBiice _J s Hae mbnic GF nested ot of :
A L R SY 5 J

P
Iy

ST L 0 L

Scanned by CamScanner



s g T

=

e = e et o et e

i e oo

e e et e e S AT S i,

cﬁrcilﬁ — (2 d BEEnd

]:Wm(”i}'(.l.) A = a'49

cﬁ?_a 4° .:,{c_rﬁ » o -i—c.f,c_ca {-: d""f 7

=> c.@c‘_ﬁ ﬁ'i" f&’ﬁ (3 =0
c(b_ﬁ f: '-"efﬂ g =0
(_’S{,&/LC“Z ,{.: Ca =l
A =d'

Thegtem (8): :
o P.§ M&a i po(gmm}m OV iﬂmﬁdaﬂ?.

Fuppese ot P 45 A prume poligromial o,

Withod ~— doss of  gereneldy
Asxsume thak,
P isaMorie Polipmemiial P/19.
T P dieded 4 4hen Vw;%w'w? to b
T¢ P dets not dwdes £ tten (p,,:e';_-ir

B‘E‘f e thestem,
F to:9, e FLa] Huelr ok

bf+Rp=1. « by 9.
J=+ 1g +Pepe
= (49) b+ p(Pg)
Sumce. Pifa
> PYE9) fo —siiy
PY'P(2f) —>tin)

P/L{;@)ﬁﬂ- p (P ) |
Pﬁ. 1

Scanned by CamScanner

Az,




== P/(‘fr {2 gh ')gh

= Pl(Lg' {Q. -‘,%H V) Cov) P){y-,
I[T Pl 4, Ahen oy wdictlen ﬁ/ay-o

P/ Gy By i i 9
= Py | (Tei =y

Theorerm:

O F i a foet dad a nom Fealod mmoric
Poligromual  fn FLxJ can be $raclead of a
Precuct pf monic  PoUmes L FLCxI A8 Bnc an
Expact O%fes Lor Only ene  uay.

P“'ﬂo{,
lot F be a non- Scadan rwonic  Poly romaal

Pves F

| To Prose: The o1eduwld fot{j T tren B 1. i

Scanned by CamScanner



5 (3

W=
+FAE/"" C/{Q'!rj { = —{arj_,.?__‘;q e, | .
"\ s Steduced able bl
> 4 iy
=, Jhe oreauld a}(’muq,bzf 2ly -
- b lemdk b2 dowe  fot Ln

“To PTOV—E ‘Fﬁ’t n.
"E/S W&QM (not T“'T‘I v
_.I:.g. ‘E‘ )

‘-

Thon, f=gh . Whee 90 ok non sgf,,
Mente  Polynormal oy,
s by Trdbuckion  hugpetieses
9 ard h Cam e Wi‘d ad o
product *f  Monts el 4B FC%]‘
cof com be foelotiest O 2 Lo
e vrinke, - PPt ki WRESEL
prove U"Wﬁ
Suppese 4 =py.... Pm-ar On
Whege, Pi.... Pm and @

o

aAilc

Scanned by CamScanner



4 f?q Cg‘z‘ﬂ g :'sz:{ﬁ'ﬁr i | @;}

o Py s Bl g,

P s Gmiiﬂ a's ”gl% o Fob‘jl’toma/{ D}p

C{;_ﬂam =)

BLJ I‘nc:ﬂu,cim /EL/JPD i‘ﬁ% Bo oot g
W GLI %;1._; ‘-“LJ'; C!;bYVV@'S/é a Mm,@brfmJ,.j
9& a @Scapuafvme P.

% vk P,
Hence. [is = 'PVO”(M’OJ& B Monte Prine

A4 Um_q/u_g Lepto Mhe  ordes = the ‘{C’f"«f&ﬁf‘

morém H AN

lt § be a Polynomial ovrer Yo fuatd F Lol
doabive f' Them § 4s product of olistinct
%GWPO%MDM F.-‘ED%E § and g

%5’%@}6% Prume
nﬁ:

To  prove ; ‘f"l‘b @ 'PTOM 919 Aegtlint »L?"JLQ:“:EL’-(.CS&-E'{{

SR wme. <that @ o and 4! Aaxe ‘-’T,QLQX:--&U-‘C_.{;L/

g

‘Scanned by CamScanner



O

N . A R A RN L e e

L/) u:f w  product of Pume ol Jriomual

2
. : o2k 2 A
P s c.‘"'T__QP.Cd/tCTcﬂ . Thaen 4 =9 " {f"f’ Teme

8 !
4 he F k. x ] . A ols fl-omluq
| e = g1 o prute apph DT TR
.' Ther, howe qc D 434 3
i 2 Pf£ Rytgme 7.
i venee, | ond ' one vt M'MM% P
1 |
o e 2 (%) ) P R ]
‘ﬂ- bYVe dﬂ L * 'B—'.E (_’,’,-{.ﬁtb?’ld_’ i'fﬁﬁfme ‘:

Hence, f & a t |

&,
po udmmial oueit

/ tak  ford § O suaalliveli rime |
T [RO¥= "

fiw st Hrzd 'f“—P"""' P .

pk AL Astonct

_ . F
pyin< Md eAFEIL '
nen- calat polyr
Lot FJ_-F/PJ then,

LI 4

PLptgouy faree= * B T

< .
= 2 PJ-_]J
J=i

Whick

M' > lge 5 AL L%Lﬂmnbtéte

Atese fao-"&- {med 3

Then, P=p; ot For 07
Now, Pi/¢; foe J€I

Bones Pi 4’

ko
5 B /= Pjty
J =l

= Py /Pl‘ifl‘

Scanned by CamScanner



= 'Pj/P,‘f

Lev P,‘/f.

But Py '){J’i

=3 PI / P'. )
1~/ hach A3 T""‘L{DB::&L{?{Q )
Becauwse Cﬁclca = gﬂpsa =

Heénece |, np Poume  dispd { ad f{,'.

Ko, 4 onndd ' ate w,fa:b&e% Poime

Ttk a5 Ao prove Thot DLap)=-PCE.)

Suice, D 2- hoeat

. D '—-\’-«
D (¢ Fjp({-B)—I)&»f:ar}—*D("":B_)‘f‘D(Bf"{)-} (B> B)
+g, A+ B =

]38 oWt WWJ | .
. :Dcy(-}ﬁ, t+B)=6

DL-"(;"\')_‘:O
DCR B =

D ' [5)—} D CB;Q"):D

DA B) =D (Br=)

e T R
M

Scanned by CamScanner



Compal o,
p s th)d Hois S}M&E A ore “auo 4

Mk D(A) = - DA
T8t s, SRt T ]

: ? Gl’nj
), p(J RN . LA
1ok, A= ’._q’“ A2seer ' N A b PN (723287 O BT P B
Led B po Aae Mabua oltained form d bbeschoming 14
. - e A Cramirg 14,
LOm mMaA 5 pow: Now Al Olstawn fer (

B ¢ Py Tow. £ o
Ld ‘ E;;t q);f:& "6)'/6,,’_”4_. Al ,wiﬂ,‘—‘tzjﬂ..-,vuj‘.\r]
NUW; A&J(S e p‘\17$_f“_,)z-”.45..,1g{|“ _-.-'r_f.‘

+h
| ; Lo
M o il (+2) s
: ar,',djfl,----“'hj

As = [ar,,_,_-. Ay oljpgse- Ko

D(A)= Dcas)

D(A) = (=)D (A2)

Coklrnue  this proess. -
: N o b SEuek
UPt" | kK=j-1 Miaﬁuc.ﬂta,n?rcz E‘{i ""’"bcfe RS

BDea) = (077D (A)

M 2 - i ; .xn_—_] |

AJ-—! :[_,..(““ ﬁfl‘_l ,a(i{__”... ‘-”(Jyﬂt'll “ﬂj‘i‘lq-..

OSMW—{M. : < 4B |
’ 5 ‘i’}ur_, \

Mouwe. En X :

2
b

We Now, _
ke o hanges

Scanned by CamScanner



s Obtaved B A
,er b+ ey d = 2K-) I
v{,miﬁ/%ﬂd_mri_? £ ﬂd?}é'cu,,‘ i NDOw o ,

—rﬁl—(»us 2 k-
:})CB:‘:(_._U“2 < J.D(A)

DlB) - - D)y
Suppese A iz any - Matrce i,
S Gauol Swuss S’cva Ti=d nhithy i/"J‘,

H\:& 3= ¥
Then, A Aas duo -equad £ aX cent SLows

omd  D(A) =0
I d>i+r Huen MW it Al
and - Ahe Mmﬁ Ml by Aup omal
vd  cdecont oS
So D(B) = o
Since, PCA) = -D(B)
D)= =10)
B gy =0

ﬂ;f;;pmh " 3

J)Ma'

Theorem -
letn>;amaﬂ Jet D ke Mdmmﬁn—'
¢ o =D KO=) Mabeees pvest K. fot eack).

Mo AJumcdion £, SAoferied by

Lt fost s ;

. n o0 o b L A)
e A s el

[y |

&

: N,
| Men Matmx 4 T DA
| b cach &

v ST

Scanned by CamScanner



e | &0y 9
Go prove Haal Ej 48 h-lineco |

Lot A 1A N nxn Mm‘l‘}'ft_( )

Guwen thak Dij (a)=D (A G)) s moyy g )

AA "'?-f:';::"

The «‘gu..wr_‘ﬁ;ﬁ?l‘l) I_I AL .-f.:MﬂfG{:;-:1.#.;:'55:_,,. t -

sowes o A

= A'J :D'J (A) 45 C'Lfﬂ'—%«?’".-’f*‘{f-h_f i .l,-H:"._
— heaky ds eveon
= AljDij (A) s BEET

KT ‘ ‘ .
N A limeas Comdsinalion 6 N = Lwnaan

! - longan

l o = (o 'H AL Dij (s - HEL
rﬁ i:|
go1a

B M,DQM

To Prove thal, Ej is aptez,na.tw?

Lot A ke a Mabwsx wth D O‘d(;f&m%
vouss o2 Equal.

Su.]bPase a(k.:“’KJr‘l

] ' 5 KtV i
Efts) =z gy A URUS
J:I %ac‘(cwm
: i S
& J+FAiJ- D (ﬂ(‘/J ))-l—ﬂ-rr\ {
7 " A AT e KHM._D(A
c—q)‘“{ AK) D (A(k(j))‘}(“) Al

v H_,)j’“EnJ-D('A(“”))
il _
4 Tk g g

|

|

Iy ' 4
ll Then e Mabux AL/) hors J100
N.

1

|
!
s
i
4

e l

Scanned by CamScanner




K_*J' L-"%,I:‘j
Ej(A)= (=1 Axj Dk (A)+(_l)k+p+j ;
A Lf‘*H?j .D{k +1) AJ.
Cg‘mc‘z' dl‘\'—‘d’;.;.;_}

ARi = Alkr)j and A lk)j)=n (k41 7))

dﬂa’dd ’ EJ.(A):D
To prove +ad, Ej AL A OLL&;WLVHMJ_, ‘{""V\cf/{&n
Axume  thalt | D in a oledosirmunant Jetretion,

H .2 is man wni% Mazcbie

Then,
Tt B el T T
=) % ¢ -~ Idazht,ui‘ _f’ Moy d
Ty ™ - 8 12) 2
Ei ol B o Pk \
iy 'J J ) i
:.:(_ J*JI (r . - h 2 (—1 ;"f S, T "
-0 Jj Djj (T’ “f, ) J:J”.?D,J (558 ﬂ,ﬁ
- =La5™ gijlgen)

EJEN = pyz

E ity D (Ih_l) . i b
So, Ej (T =
= EJ' A8 @ op,azt@m%,\;}; ’TIPL-(/)'\(-/&,{)-” -
Covs)la y
s . LA
. ottleast
{Lﬂ.imhe o Mp—; -u,w Hwote Cocnsts 2 ;
i%xwmm Com k"E |
Prg, 3 DA———
-

o A

To prove the Swaull by umdumetion

b o o e seids sl AR

Scanned by CamScanner




A | l - o K
‘E T_ﬁw"ﬂ Cb o Iy
?'\'E:i% ABWE Ve 4 s bue 66 An.
{H e m&adﬁ
{i‘ M_{'}{,&.) ? {l igt{) ko +hie O 2 ( 1
L' ) sk E3 gcg,-foﬂl,fm,u/\o:f -,fu,-m,r;/f)ﬁrx P kMn
:‘§ ' Thete .
; A
.ﬁ WA lpA&u -
| E I R T
, y;e,ﬂ (o) — =T gk, LRl —> Y
| " 31'_-,
' unden g
ok le : XL (% +Ld) (K48 o Lammlabm
addten ).

gl i, A4 Fiseeialvi f

M
by (x4)Z = =) b |
cYy Zty'fz') — de,"‘?—z The Xwv MMLU’{?;!—:U}}
AL el B
[‘d+2—)2c_“‘dx+z=(. .
A B
V-‘*xu}e k. We Sﬂuaih"" ]
I{i 'J(LJ. - ‘326 ol ment

se. T Aheie 457

kA3 0 e T
gne AN . “”C‘tl' -

. o K AS Said o ¥

cach 5 : i

eth, T , arel T2

- ;% fo.( k

n- Lbwnear : S{DMM%_%C %vi«ﬁ

Scanne CamScanner



S| Hroed ol >0 ovwe tuwrn Polysroms l

Guwen Hae polyno miatl PLO=

e 4020

'&W A Tx)‘ﬂ’)’wm{ ‘stszqo-].q'x.g--“.‘_qum‘w

ﬁl’s aofLe . E W B.g ‘Bcu)du

3 chcwE ase ‘_"I'“,&a?c,’r‘t Rpe. ... s AN

‘I.'J\f Meamn E'g T:.L..{czcgg}[ B 55 BN

-
ey Mode &4 jnfﬂ-cgcﬂw o0, n

P
: lle .
Ay nene f—‘g 1

m
G{o"‘QIx"“' +HAmMX M%

b -Lg Ogt,arn-1?/0‘
LYy om+#o ok Ed=l =8 . -

as ayn =0,

and 9> oe o hem Zeswp Polynomial of i

M-M of {ezr gta) = dag frzo. deg Gex)
ol OLGALLE

Y HIsagrn) = daﬁ .-é’;.:,gj-l (f,fal ﬁj(y}
Ly dagpuee of 4 9

ey deapee of x> —gr= Aeg geor - deg gexd
dy a{f,_ﬂ_xu_f 96 {rz_)%f]rz):d}lﬁ {f:»f)-,ldlda 9¢3¢)

AT

Scanned by CamSCanner



A ) "’:. . . 1§
W -'( u/ncf,u;n ’ 4 %
b P

ot Kk be & Cormvmudedirve ,wmﬁ -
et W ke oo Ppeschie T

T=3
{li'ﬁ"lt,tl.ﬂl {(" l U 1L
M X /Y/IOU’?C k _ado & WQ

'{a&:-mf,f.b‘{ oandd

Suppose D 2,
Say dat P B < o

- Lineant s a,{i_.c,uqaﬂmfa. , DD =)
o As -

Aterinalke

let D be a n- Lunzan ’6}“”“‘}/"‘9”« o
Sow D L3 @Ltaﬁ/na,&wu? A e Jollawieg 7 tun,
1&:»@&&7& Aase Sa%
e Dea) =0 , When oven Awn TOUKS B A oo, .
mt.J%,AMQWQ-biamfmﬂAlaﬁ

Uqlwu,ﬁmmunﬁ o Tows Sf A e [ £
Agelotic loted ;

The %LFMCQMQL%&M?Q
%@A& pswme Poh—a,mwm trex ,—:ma{c_
Ls One.

:.Eﬁ E A4 aﬂﬂﬁobw desed Means -Q/L‘EKU
nen Scalaa IMQMEQ norLc PU{-‘JanUW*Laf.

over F 44 of e form (=)

, P a2 Jf:obobmmwoﬂ poee &

e_@'{ YHL/V‘& A ﬂ “éf.x/w—cﬁm .

e
v

ap N

&ﬁ-lzdmaﬁu are Zer
Q%MM.

Fe] s catlad #

.4 Pn
Py FLae J¥ -~ " |
Speatost  Commen - WLt (gcd) o Pt

Scanned by CamScanner



- | (A, . .
Hein ?ﬂmm Lorwunbra i aes A2 1,

powme 44 ‘
bm_/(.c‘/m.f?f/‘d —'L{, Ahre .{gﬁggu?_ '%L“G"‘d CJ!MQAQJ?.Z

PR 2 Vg N
” gkl f‘§ F [2<]. i
p =
thte Polgremial: |
rM&ﬂWM F lJJ::W_ a %@ch A PO“JMWMCQJ £ m FLx]
| AL Ao be qecticdle BVERL F Y Nhere exisk
| 1 O ' . -
[ omials Qe An LD o e 2
Ly v . . )
| Poi‘- {=7h and i ot o F A3 Fald db be ‘
- 'I& oveq Fo A non Scalar e
.'LQLF’[_,Q,C(,{.‘LCJDQ F W Fpo L(a,../pc rr‘M.&!l—

0 mad DR F X Qa,t{’.ac@ ) . = S FCx]
poli™ Cpmetnes 50’3 N i
[P

DU_,Q_QFW

Scanned by CamScanner



B finulancous Toiengulalion  Stawlianzous

Pr 36!’-&1?7{1 Fion -

)
R ek Surmn D2 wm pesition
Toveoiant  Divect SUMS . Aneopem: !
e ?a“i mady Aecompos V€
leroma.!

1ot W be ar Tnvani and SubSpa(f »]o’a T. The
Fo]yncmfaf }w the ’J'A’JDF(HOR

}eoi chic )’)nlﬁnomiq' |
o7 Tw deyided [

"\ chaon e stic
‘.I@P‘ﬂaba Tw dividos dho Chadac
oo T TV minimal po{gnnmfaj /
minimd Po!(ynommf 7’09 T

- -
I[—

| pocg) |
' g , "y : 8
g W have 4 L D] h-5E)

oo A- [TJe and ®7 ITlE

i a4 ix okt
aep— c The [hmﬂt"i"alg

Mﬂm",‘ .‘
- ﬁk?ﬁ dlric - _1; A |

"'_—.-h. «® _:llr_l =

.--
L]

e
) | =l A



ek 4oxty= e TBEREY At Lo-x2 )

=Y det (p-—xT) [ det (A=x%)
2 The chadaceaidic P@gmmmp foo T"U/ The

5 chaoactemi dic Po'ﬂnomiaﬁ fofa-' T
j til Te pocis that « T nicimnal po’gncm;ccf {W ,
T dddes Ane finimal po(ynam?’aﬁ foz 7
j{- . T e R pOWED o Ak mata77.
'. A hag  the  block joam

¥ [< K
[ 3 F [ B e
1 p . of

whoe ¢ P Some rxin-2Dmatsl %

; ary Pﬁﬂymm?d which anihi fatow A’

5.'.; Any polynorial  which ann’ b ladex, chnc‘
b,

I Thy m;mmm& PO(ganrﬂf ffﬂ’a BCL\ILC{M
e ol mad pﬂ}gnom:aﬂ Joz A ..

6 oy - Hlp.
1 Lo ;
e | 1w fz an anaaram‘ Subspa (g Jloar T,,




1t )0“7 — O 40T+ - n, n 20
L ant (B

Tn § Op = 0o B 24, TLRIT0
{1 pen |
B eew =v1WP €W
foy Jtow €W

b aa\

YA TFpeEW

onden  eveay Pdanaﬁd |

Ay T8 4 vnvaa’ont
$hT ‘
| pooNe ek ¢ S (o) 184D o) TEDX

g togw) = $9€FI¥) - ger) of €W yaev

| STnce 34, ) e F B
THTIRTRTE L b o} R

N ;3;6 S(afld) dwn ‘J[('f')df 3(’(’)01'6'4)
0. (eJ1g> 0 [ccj)m-ngmj
"I"".,‘I._-I a @ﬁ I3 vami'_ Al &U&Pﬁg ] |




e . whvu Jrge sl =t (14 € St 1w 1
0, ¢ fafiW) 1S 4 $U£§pﬁﬁﬂ Ca‘j foj
I

e FDx,gestaw =>4 ES(hwD

bt géStopwd Ahun JDIA €0
' Stop w R a _eubcpw Joa T 41 fﬂ”’o?]ew
By definition o S(ehuw?

-":.' We hayy. J(CJG S (et
‘§ This e p0x], e Slehw) :>:fg ES lriw)
h room (1 ¢ (1.

SlaiwD & an ?dﬁoj in FLx]

.| | H/p.

emma: 3

f’ | ub v b2 a Jinite dovongionad  v-g
4 | e the field F. bt T e a  Limeay

Opoator on V. Soch the h minimal
?.olgn_omfup low T 18 4n Daoduct D'JI linas)

Jactons .




, E'ev and B &Ww
--.? ba ,-‘-W M~ COWAMC\’U’B' O:I[ B |nll‘o

- v

20 Q m‘?nwna.ﬂ

%; &neo b |

= glp |
'.:z?ﬁ}t.{? f&; U“; T <eala) Polanam?mj.
tead lﬂ :

Lot ~ L)%k r’“
! osiHVe

o e 38 P ;l
I

8 = (M -CDel
\ge atleast  ons intege
oo, 7. So thak YO
j._ ‘1 - 'TW’VM ('71«- [JM) lj

ol
|

ke v §  —htsay?




1 o o Ninow Dfm‘"m

m—- ¥ bE 4 Yeow ‘Spaw M
on \. Ii W
9ay that w

°s a Subspate olu. We

T fnvaolont undea T 14 402
veckor T S Thw

each

vedoy o thw. TR
fob. 14 T(wd 13 (on’m?mJ

| T (("?r{u(}-oa (.’._] A Intp W.
®ovaatent -Qtloﬁfm(ﬁ

i ot w be ab c‘
a velloy V.

|
Jow T. ond Lt &

| (o ; ?— ,.'
"Tl’Lo T conductod O,J o Sntbe W j ht

8ot St w). which consisd o] all
polanom"ale g(ova?) e Scalap {:ePJ’)SL(%

{hakm )
50'13 s tn o W
“The
TnVanTent unJﬂar T , 3
The  Subgpa Lo w. 138 Shvaaient k|

| ondoh g (Jamily aj‘ Qp,eaai—o'a') 1 w|£
;nVﬂﬁ?ﬂ'} qdﬁﬁi-&ﬂh 0fg'm}-03— ]’gg

vl

':u'#l‘?l:'.‘

=
I S i 3 & 3 o 44 3
g e Loa . . o ' ¥ e Y
T AL i -‘* _ -j'i |_‘,_ & .* ﬁ * ‘ :" 3 L pdnke LA 1 vI: T 4
- 'i Ty ] L R e
J |_ L -~ o . i) =

o

-



‘ BT

s o Jingar  opesatos  E on V

A e ?n&c‘mn’olm{. _‘T.—J .of. 45 fyaﬁc-a’c) '-

.'
e U 1S a veclor g{mw A P’*OJUHC”;D?

M\f‘ smat B2z E,

Aelpokent
Ailpok OWW ik

eq N IaDJrQn]‘ 1'7:\

| \

1'.\1_,. W 4 8gonu \4)081HV€ \ﬂh“f? b 3 S"'
Yov e S

:'. TMs)

conducko? be cormes

*m ke cf?mmsiomp v-g,
‘ U and

'gubg ylo 6
P.-[a'a \. Lr} w [

g]omwneel 1’(3 oy




ﬁ ﬁﬂihﬁ"'ﬂ‘!‘ﬂ ’“ﬂ-- |

-r veralor NV Ten T 18 _
Tnangulabbt :}} e ml‘“m.! rﬂ'anom,.r
el -}o"r TiQ 4
Pavcfuc} o] ,?mfm }wlgnum:'«_! Ve f.

pﬁoo& . - e 1
SRAETY S \able .
TTS Tonaﬂﬂu

TO p'ao\\--e -
-\nc mmmml Pobnomm&

SUFPD qe fhat

' ' fa T
dacker ¢ b~ [or- ¢ (=€) %L - (-Ce) *
1 8 < _. . : ’

-}(
LT LV =Y
cleas| . w 8 a pa-opc'a SUIOS[)OLD b}U,

‘3-. ode v but I e}w Sech 'Hna(,

t'T" 0111')0“9\‘\) \7 ﬂu("l: (56 ﬂlm«q

.a | I.... | (’\ Dapd )o(p‘fu - L)

—af




' ? dg €V but vl fn W

B s 0y, & w = 2y VeasEy
ﬂ»(ﬂ-ﬂp';)#’(fj 52 (flp,;/r a/’ a"lpr

- f/
e Teia - Nond, “o |

e, Tofo =02 A Aar s =7 &)

B, - o=
lf,,hafb' ng Yo |poove.
i ‘
';,,-i-.;ﬂil_rmwfs o i ,J wo

| t‘fl\'.ﬂ (34“39 f)ata n.

o

Ahon we have

ronbinue in thu




I % ‘.

'L;}F

FI %Y
- |

gy ek, ot T Tolangulay
sl the minimal polynemia)

o pww
Jinean

Joo T f¢ O 'P?)"z:'Aut.} 0]

?D|Lljn'm1":iq,! 3 . iy
Theo ¢ .(’-)1?(,[ QA has | S 7P> : 4-4, v o ..fn?,l

Cu (}, “?ﬁ‘\ Y'[ '_] I, Ve (2100 )'?Jl«t?ﬂ? .

1 She (l-za.n‘lf\-(,w‘i'd;t

Rt LS fake, '
-au Ma - - 4
g \ﬁ’\ Ph?-‘ : \ o Asa ~ e
- O o . Onn

]’-’t'ltljmmﬁ’ﬂ_o 4 Ps a

,anm'a Pﬁ\ﬁﬂ UH)TQQ Oue r

i

poodu ol 0|
g\r 8 oy ' " o Y. .
in @, The nmmma? rz%m vmﬂg :ft') j (

Ludes v the  chasackeoichic polgnam‘;d

Joa T. | |

The i ad 50\5 nomi el {0 T 78 4 r!
poeduct  ©f  Jiread pelyne mial .

WP i

Covollapy 1

: L-@E ‘ F ‘bf an d‘g P’?.’if(ﬂ”ﬂ C’ﬂCGtJ )‘l "IQJ g r

The comple num}w: JMU -ﬂwagh?n mah’??f. l '
o F PS Similas over [ to & f-aMW;

9900] % Wl kT A
\ ! ' | . " I- N Ll L ‘ F' | h B I



[

b 1|:”r w A 4 ' | J [l
b q Chmf, ' ¥ [
| dackenishic Pa1t e o
. r.J”"’m'ﬂ»f fos #
be
il “'?I"k’ﬁ'lmlljj closed

7""""&1 nvaM

P huced o Benoas

fo® *
G m‘{r.nan 1"\11“!1-”;“?‘(1' '{r'r--, / te 4 IVMMIM;"
ﬂmﬂa T‘L-\gﬂuln f ol oyer |
=y A 15 4-%1!'*’-\;,1[}61/‘-. tves |
's ailah 10 /

Iﬂiﬂ a1 N (V0D [

EW@U




rdan S . ] noer L !
A 2 L I r

i al p

ol ]""lcﬁ‘““"’“

. (m-C)

whee., ¢, Ca-- Cr av 2 ‘:”s’n'ricl element D}F.

3’«-}}]6 ank ?a:a'l(: -
| ¥s c\?aaonajf%nblé. ¥

To Faove- T
ool Fv‘anomf:af P

Assunus et T

T bas A ﬂoam.

ol =L )

P';(ﬂrf\) e
ove  drshnct Qlamgnfo:}]

wm’ﬂ'ﬂq &y ,Ca --- Cie
be Svbspu Lo S[mnmcl Iag all of |

cuoacleaisite  vedor o T ‘

1w v dhen h ey but déw'r'.‘“-'f

J




: , ?algngm? d tm% Sy | 'ﬁ'-
, htf) B =h(o P b l'rr'ﬁm —»l@
2 bmg e B Ay Tt h ) Pr “.P"Q"fs”}'-

n W oo every 'Pﬂ‘djﬂvm‘al b o 1 e

4 - ﬂ .’ n

3 P (’ﬁ-fj\q ’103 S oMy ‘{)O\aiﬂomid 7(

Aleoy g —9¢) = (- SBLE

—

consided - 2YEA _
”}”7”61“3) 2 (T*}Wm)

{ﬂ['f)--‘i(tjjqr ~ [(1 "fj‘ l’l("i..)jq/,

- et (1= GO

]

* A
- ; F

= hitE
g, hthp ew -
Ay _qtep ] cre W
\Stn(o o= pt'ﬂo/
- (‘i-——i‘s

361('1’)06

= _‘“—:"t_:"r == i

TPTErT A CO s




| &mn uﬂ'

;...1 ii*.,.‘Mdb W ir"

N ST

» ‘J’\& 'HM 'tonw":*"ﬂ Jmmhj ef

{3|ﬁn3u]ql,»\€ fTnony OP
propey  Subspau  py V ‘.UW
T an  exlsks a vedor

ab o s nok W ;
s ¥ t VQLLD’UTd 1S i |

nm on \. Wt w be 4
'8 mraa!an‘l WJa

IR SUCh ﬂ"‘{

b Jor €ach T
e SOhSPq(Q sznnftl by oA and 0.

T

et B
| withoud Joss ' oy 4erora Iy hj ,
1o ascunuy "“”rf{ |

- .ﬂ“’C Numke?
7 Conteing 5‘“\\3 ‘" ‘J' ' u D

o} o?c'aimba
e L Tola ‘

"{nc\apmlm\ gbset  °4 | F ‘
oy A bakiS 40P the Subspaw Spamgd |

_Toy ke & i mal 11@)%

gne W IS a Su’asfam Cof v Thn, §
p,& w Jn‘a ‘CLEF étidr""gi- £n |
fﬁ' 3 ﬂ-" ‘“. ?.H Dl

4 - NS 4



" I 1"" == T"‘ *MH'

.' ‘1.‘,

\nvaziont vnde?

B have, \j-r‘,c‘ﬂ %e_w

=Y YCTHC{E\T] REW

-.-:-\/'[CT{'..-[\“.E )—} (_'TF) ew

=W ¥y € g~ Y’E\a‘i'

A
o, W 1S a povpLT

gg\’ Vg be e \Treo o &'Pfgakgg

plotal ot b(lj ﬁ@*mc\'rna
& o W %ubSme of -

< The mlmmmg' ?c\\)nom%a,(

s m"\mmal ?O\}j apey el for T2

S, WY
bu\ Y)'z é\w

Su % 'Hmh

Qw-;ﬂ,'

Su\oaym te b-} i

on v,

JC 3 LUs Clnhm




2T TS a4
bl Ao G_a(k T

| !n’%"ﬁuaw\‘l

y ) 1 * -
Neeloo e, CE e 12
i "‘- “wT N = .
. wY Such Wt (..
L 3 - % ’

P g . '
S, {7, ... To Yy 78 aximal 'I?nﬁaafg

'i'm\cwian-\ g0}
4 o dm Such ot

1) olEW

St r Cot €W 4 fre-Tuder

S ot en + e,

S W A LRb
30105‘}7&{(9' Spe nnfcl_ , bg W anJ

% H]P_
Doeck  Somn  Decomposition”.
Note |
b poo k=2 | .jw
Aoy Anat  Wwe ave mc\cpfzniznP LgUI”S”PM
pp ¢ T4} Wawa={ey. . % gl
&"p 1% M"é’n"h%ﬂw M% "kﬂ[ﬂp@nbn‘
St Sty e ki

&nﬁnm\\ﬂn U'} ’“‘{QPHDCIM} A

4




Wi @90 Prowoly  trdepndent sobspace

Such Vector o fo W can bl
@%Pﬂ'ﬁsse& o a Sum o=ditA9k i




i
!
|
l

..1'

?BDW * ) =5(b)

Ascume Yha b Wi - Wy Qo¢ ?Wflﬁ’penaﬂ%t

T pooye: oo cach j, & 21%K:
we hayo.
Vel o Wi QWA +W.J'-Q
| =Y of=D: |
Lel | ot ewj Dt Wiyl
. e

Thed | o€ ) Qnd o ew, -+ o

;»5' €W f ahc\ o{;oﬁ—\“—ko{j-\'off’&wf'

i"‘? gyt 'EdJ‘- '{‘[-ﬂf’)'{‘@-{-ﬂ o= 8

S, Wy Wi We ave iﬂcé‘le?no(bﬂ/{:

_ "\'_1 =~ g = =l oj-1 = =0,
4 %?va(fdmd‘of-;o _
| wiobe A - wi-d ={oY

| T lfav-o'(:e s B =5 D

A&sume, (1), o
Wiatw - A WD = fel




W8 o= =%, - - «j4 1S a hon. mﬁ&: -

-:fﬁﬂ’:‘lib-')
‘ 0
uime (ds W, Wy ol Tﬂ&ﬁvﬁhcﬂﬂn‘l
e B be 4 barls oo Wi |21 2K
p,ni&' [ﬂ‘ 1 CB{ | YEQ
any | von® ~olohign  W\W o VECYOD € in R
S ave Yo Joom P LN~
goe e ts SO I5ro0o comls naHion 5] B
Q'm {0'1 .“’\ Wk a@'Q ﬁ:nci?ywn:kont
0 ?c\:-*b »Soa Qac% A
S{;nu; G(:l(h ne o %-G\G\QWOLQH
R/ ' |
Tons, Soquan - o f
. On O’UIC\W?C
N TR = LB Iy TB’.“J) f




(k1 we b ke W mww
i wm.u 9y @O

 Newssmy Condthion’

\' : -51'1'.\{00 '\h,,a\ )

.I = W BDi~r - ﬁ)wk'

'* let oev Awen,

f T & eus
i 10 Sl Bt

RESEEOR tieachy,, 1 ¢ {2k
g c‘p\-}hmc\ ES (o) = off VeV,

|1'
1

| ho, ¢ ¢p L Do Opeos too 4 ' ven
’cha\ Aé‘,‘-m'l\-ibh 0.} 'aclnf)p (F B Y 1S W
tonsides .

[
e BI® ()= 7 (Er (o)) @5 4, 4.

P ._.l dk-
'I- S Bl oft) 3k :
RS040 4 - A4 )a0)
Epdlen) = E ¢ () K
y ':'p

| . T
B




gk E-_w'i‘v;t. f: f:‘h e
, iR

il QDVQ .\\15\* . T (I '"‘l(r‘
r.
'Y a €V thon,
o™ A4 A LYI“
-.51(.-2(')'*El~-'v<'-{-» A e V ey "
-::> LU A El2 A - Ele
Tswp,

Th ange o €f

“

M' .To prove Yhut
i ey
PN IAUAL 0y iy () =N :
gyl 1 i
=Y ’213 s We\\ An‘g‘wws
lSead
: s 18 W{

o9 F)




1, r};’ _'-, Jul 4‘ 2 ‘ _I M
MWEM«%?,H“I
Se . r*df"ew' ‘

% ¢ ' i KA -
of= o4 - '-—{'-o"?fn 1S '”m_‘"?

By condition i)
T=—E+.- XE,

-:$ Tx?) = (E,-—{-,_ +Ek')°(

B A i Bt @)
3] @eehde e S¥h dfewp —@®
| gange . °oF E and ofey

e~

fhte  wy 18

or =Eipy —7O

oah&"\dﬂ)), [:] A = Ejll'oc.l,s(.. 4«,\3.




b

v S | 4 l J ',- v ¢ ?‘.J-.f?'_
|'+. :,,‘.rdi( i . j

|2 l‘ﬂh

on the
,P‘.’rwa'a gga\’ﬂa :
an:}) il "2 Ex et i

Wi - S‘d.}?den\'
4 nasSey e bl ‘mVa'}’renk

H & " . mn 7 L.o !
'. '&;ﬂ&;hon A oach 5bbSFG . bl o*

' i 3 w!
W,A?'" % .\h:ha* 1 CommM\‘@ B




L &

Thus + of @wp =y T W0
w; ts Tovagiant u-nelg*a' T,
Ascume  Ahat each wy

vhdee T,

<

s

v

Yo r;,\ovo ST TFJ' s EJT.

et dev
Then, A=F, o &t 4B o,

T =T(E |~ - ---+Ek°f3

(] o ] -
 Sine Era €W whiih 1S |hVﬂ6f0ln{;

undeo
2. T (Ee dyeWw
2 Snep wi s e oamge ©f Ep

! |

Then ,
IEj(TETq) ':.EJ"(F:?B?\) U b‘d(’—)
cfo T} A
{Ews ) T

rongiden,

| [ | . -

Tlerad= BE1Ry —>E oo Somap;

B{Ua) = B5 [TE a. . 4TEA)




gom
B T 0 ftaas  opewatos on
Ywonsional  Spawe v . 1] {5 Aiaqonalice
Cyy C2 - Oy av2  the t\fSH’ﬂC%

Nalwegs O} T, TThen dhore entaht
¢ Guch ek,

A

Fp R Ek On

ge et Bl ’
| rg @ P’”qj?.cHon').

o 13 the Cha'aacbf&'nslric

epit (2 X
4 i 1 k ATE in tt 8eala? §
c - Ek uﬂnfch \.

Newssavy :Pazs} .
. 1 TS &?a&oﬂa\:za\o\e /

vovishic values

chaoan




—

| b= BitEate 4 Ek .

b 18
o (i) - ErE-j":-O ( '*J

"'r'o{:arov ' .
' pidda= ErthRe

tovgide? 1 LEX




—®

"B E&sl “"'

o p"




| R 1e’) = chﬁﬁat\ﬂﬁ??%“c

| GSSocia’racx wi Y e

SMH?c‘:en\r Pafﬂ :

eiven ot A Or00o oPafaa"cﬁ P q[wj

| with  dsiinct. saloo & Ci avd NON-zoop
@pwa\roog ge Whieh Sﬂ‘r'f\‘hj;

s s S R
L e Al et .t B
| =y EtEf=0 R
~Te Peove: Eo2= g
| | LB 1< \O’aOJQcHDnj
@bgcz:a BARE Jdea o Tt B
b}a E° on both gidat .
| Er= CC!'* s 49\;) ¥
b | e e taneER

wuH P\‘j




T

_ (‘”‘lﬂ-ﬂ'ﬂ.&ﬂhﬁHC anm g* *
il A Condivion 0. Salishiod aism

L

a'ﬁﬂﬂrau& Qv ﬂ a0

,,,,,,,,
............
. PR e



#}M’# agg Mempmwﬂ ﬁwem i 1

ﬁﬁmm rﬂHi}

' i~

et T be a fiec opematos e

e fimbe Armonsional Vectes Spaw V
overr 4 Jrold FLLY poo ke e
minfmal Po\gnum?n] Joa T.

P= PITI,. & PK’Yfk’

wheve e Pp; aw digtinet  Tooecducble E
Woni ¢ ?0\5!101‘1'71&]3 ovey F and -t o7 ;
are  Postive ?nh(&%’S- et wi be the |

null Spae C’J o
Ps CT')%; t= 0 B, Then, (‘.,\-\L .j
57 V |/U @ we@®- .-
=\ Eac\n w. is ?nva'znan{ U"’Cw’ T i

opmubzr ¢ ndmee «:Q

,_\,.'14} .T'.' s -m.
vinial po\;jnngaﬂ

- v

’ L™ | Y J () |
e YIRS ) " of
T 5 ‘Pt ¥ [0 Ry N T € N“ }‘

‘ -







=¥ hydhat. -4hme=!
=¥ hitt) dhattd 4.4 hp 12T

::\FEI“E.SI 4--'+E;<:I "——'S’@
foom®
P[:I':JJ. 2 19:{‘]‘

a

PEO [ i b et T3
cs“'nca priv=72
o it =0 T4

=\ (fim g,m) (fjt'r?é:‘,fﬂ)“o "3?03

I




i
a7 .

wq "%
i

J {T') B-(,’w et .

=>dC nyll ‘gfﬁrtﬁ DJ ’PF’(T')’J’.
| =Y o€ wy
lus ore Page  of ¢

=¥ dew
- Eanﬂr«i ol - Ep < w; :
‘i{ ole Wi ten oe null 3paeo of ppt)”
=\ (pren” etz 0
o] 1]t pr®f /il
st .p; (0 -

- {11 gt d =0

he (1) o= 0 2] |
E fo =0 of € Ep &

_"""“’q’f Rangﬂojf'

]

&
i - - -

e |, ¢ pange bof E fis Bt
Raid q’_ . ﬁ f .r[_ -}:,'iri_m‘ |



L ¥ -
' | Wb

LR L
- CENar)

:d"
Efot = 1A |
ff‘": Ep % 1y

Foom 7.9 5,5 By tem®)
V- W;@Wg@- . Wk,

iy To poole Anat
= acl we 18 ?m’m’fmf Unoﬁﬂ’a T

ot N € w, Agn 'Pfa('l')ro’b?{,":b
1 Loy D) - i

sy p ty ' T2 -I

| & :

" =\ TUH) E Wi 4 B
Thur e wp = T €L | R

3

T (we) cuwi
30, T 18 rnVa'aTan{ urds) . T. “a N
iy 1] T 1o e oPmal’o'b mc{,um,a{( on - w bg 1 ,,

o Then poove Hoate i
Nﬁ!ﬁmq,o Pd}j_nmﬁa[ Jo'e} .T? I I

& 2, L

B% hapoﬂus(«s _ ,P.lw ('T") | ~ P |

| o,
pocanse by defition T i o ont,)
-y minimal P\ﬂﬂﬂﬁaﬁ oo T [

) - ; T ;

Conversly polynpmial Such 9

[ i
‘;ﬂ X

e
[ o



<. Rofonal and ]dracl@n ‘1‘:o'a-m,&; "
cgct?ﬁ Sﬂ\oSI)MLQR om& ann b ﬂm )

1 ; \{@éﬂ,/,iﬂromposmm_ and  ootationg |
-]Ofarm

| =" (Dmpm’raﬁon O:} WV iant J“Chﬂf :

:tgc‘.c \lzc‘o?r@w fat\m ,sc\aqlanfi

al o % any vecky Tn¥y TV 'r—-cgc\?c

bspaf.a 32@%&@3\( ba o 18 e 'SUIQSWW

et o dl vedoos o} T Jrorns
am')o{’ 5 %o F[Q{] fi“! Z(O/'}T’)':\], Then
. | Voctos '}D’ET.

Cat‘?’c

2 ¢ alled 2




\J""a“vfﬂ'?aﬂ oo whith genates sl ‘; m
eotll alzo bz mllf{f ’W'ﬂ 'r-—ﬂvml,,f%r_}

e
|
(ompl ementa 7y’

It w ¢ an

Emenspnal  Sple v, e

aubgpn e W Such Thab

y Subzpa 2 9,5 a finilo

1 o onists A

V= wew
we ng that W TS mmPlQ'W'“@g fo W
A mist e

let T be a Q?nfqﬁ @Fe&mLDE on A -
Vertoes SFaCQ v and b W be 4 .Qolosmcp
of . we Suy dhak W $s T adwisible f

w58 Tnvagfant videy T.

v nd deop fs in w o dwoe RS

Vedbow ¥ 10w Such that,
41y = HTY.

- Thewrern:,)
ek ot be Ay Don- zep vacko T and

ot Pa b the T-amibtlabor ofer.




o] Py sk, ten the Vectors
g T Tl o Joom 2 batls Jor zcal; T 8
D vg the Froad apeaaf—per on z(A)T)
lgg T, Then the mmrma.o Pa[gnomm.z&

v (S Pa.
4 bo MY ‘Pclﬁnam?q‘ ove o the f}falch,

£mmpa A’?V?c&’g g mini mal feo T.
g 75 didfsible by =<
Then ba Buision ﬁl(é]%} fhm.
| & q.% €Fl] uch that
Az
mm, eiter ¥°°




- z(d; T feneonter bg ARKPBIE R, 1

T, - T¥ Ty spang = (< ¥

&t Tolp - - TK;)( oAe ,G?Wﬂ‘a’la ?H&Femﬂm{ ;

h_ tolufal L noas 'E‘rc‘mHon

becouwse any  ho
¢ Vil }
Cblw Ao oonld Jren b

Jo in 0] Suc\n"fba};

Jttda=p and cﬂag@/‘uﬁ(?"f)
which $s absued.

Thes pooeSS &> 4t )
To paole -that : wd

let ¢ pe The l?mﬂ); QPé"a‘Cll'D'b’ oh Z(d;'[]
ht() a@%ﬁﬁnj T o that SU\oSme,

1] geklad fon
P (VD JCD o = Pu D 41 of
= 46y pLEheie
= g[T') .
= 0
Tt e opvatoy £y Send every yedpy
Tn zld; D Intoo’. | '
© Palvd To the 2ev0 opepator oles

rz(o(:T) .. 2
| £ uothes



L hen boder s hevda s o,
25 ] , . SRENTRRN Iy
e ﬁ tentondudion do tw deftnitton of

Mﬂ‘ | -

I-[ 1 18 A (enoao oppaq!m; on a {?n?fe

‘J Vw.frf?a qrma,'lmn every T a)}mrgs'{[,[g

\.'-g'h SPHU hag 4 (r_.'mp\vrrwﬂ-[m’zu -?ulﬂm(ﬁ which 7

Alw invmf?nl ()n/fc?’hT.

ecos0?) '{mf’ ~

teb w bea 1 dafiss ble Subspate

LR, s A (om\qlern@ HEEI’JOL(

QD ?nVaalacan{.
p'aojqpa .cu\pspacsz

+ M w-y dwn w

<

o) ¥ s 18 al

&QCGWPDS?HDH 'fhw’bﬁm s

e Such ”fha’c '

vectors o
y©z (s, T - zlde D

L= A




Gen gt W has 4 ramp\emt;n%,na9

¢
T-invaiant  Subspate W
Thﬂhr U'—'—'—W@W'

Suppose feropel 48 pEV.
P Can be pnﬁc]rw[d mpw%%:l Al

p= Y4
whey 2, ¥Yew q{}?‘flﬂ."
| 3 |
! LI % ) A4 (Y
l“‘“’ {top =Y -4
103" = 4Hp — Jeny —70
ST ew, |

|
f . ¥4
S w e <~ invapant SL.-L)QPA (o C‘mA ? EFDL

S4oy'ew!

Thus « J0Y ' e waw!
Gnl, wiw =i




, i T owrw Y
¥ Lef'r be @ linaan operttos on 4 ‘
.-J?mnsionaﬁ V.ay. thn entsks @ vector o
._Su'ch that e ~Tfﬂhn?(1';P4Pp® 0«! of F-S the

B V=(0D then e pesult TS "aﬁ“f“u,ﬂ touc .

5L 100, S0k Wl cloy T8 A ponges

Ambssible  Swbspat e

deromposrtion thecoem.
Ay wirth rﬁ"’ﬁfl’f%

i = W;;@Z(dl'r W -

B oz (da @ © =(A5 1D

P“'/Pf«-'r |2 K < ¥
Aoty Apat 2 TS wioimal  pelynerial



AR e ;f:zm.-ﬁmwm +J,mof-,.,-

‘ffm.

| P=hepre
- P,['Dlwﬁ')%('r')d}"{hz ('T.)P.: ('njﬂmd3-+

-+ =t he (ﬂ?ﬁ('ﬂ‘}'bﬁ’)da

PP = PO o P> (Dlgt-- +p,m,c,%

U Pryma

e pev

= i et

=y ptH =0 T V.
I Ao ;Cn’gic[rg anﬂ PL‘[(Ljnom?d,g
, g etln] Sch that JO=6 on(,
S E AN

Sint, p, s the T-annihi Vaf”ca Gf of,

Pr JIVQCP,QS 5

]Thus P F‘s the m?nlnm,ﬂ po(gnam"aﬁ
-_joarT- < 8

i HEYI&; e P
m; hawz Shoton

m&r @“
I e E




| ]
I

", cgd;-'a- veckon ]t cloamcl;;'{_eh:ﬁ
fo[gnom'ial ojga 1 400 mﬂﬂ"fmﬂ :.t“"

veckos  then

I;} 1 has 2 Cgc\."c |
And m?n’rmﬂp

: ﬁ&@ﬁadwﬁﬂ—&. ?t'l(l.J non el
mm?ﬂj :[oa T 404 ‘fﬁmhm.[.

r":'gi \
Sﬂﬂft‘ivnt. pant :

Yo Cbmackogis%-?‘a
a9 0 ?Ac:n[im\.

¥,
| Suppos @ ?u\a\-wom? ¢ (
., R’ﬂa m‘m‘\ma\ Pdﬂ MLl al
Lo o InV.

oo (pocllary @ a Vet
o) o is he

_anni Qoo P

Cpa s 4he chaoacteistte

AL b

I. .I..I ﬁ =

_, Jeppem 0 A




T II' :I-' '4 t-.“ . ;
vamillon Hreomem

bt T be a Knad qu?oalo;, o a
Jimbe dimonsional edor Space V. ot pand

1 be A m‘?rﬁma.Q and rhasacteaTs i e
Pd(‘jnonﬁc(f Joa . ﬁu;p((‘\[?drfg .
= P At des 1

= P and 'l have e . ante ln;\];-w {f‘dbﬁ,
| € 1 [Ze’cF o muHTP‘?M?r;,

A B S PR Moo

wheoo, 45 s e mu\l'-{U C‘f’ f?('ﬁh |
deided  of 1 \
pooy -

| BT o1 y= ey Then fhe esult hb\c& B
M“?G\B-

14 v4fel Sine Wo = (o) b€ a prope
admissible achspa te of .




p 1 the kel mal
, ol PP
vy be. the IProan cr?ml}‘taﬁ} on 20471

oy by oafiding T fo 2.

| Then ("fﬂ th (hrj tem 1)
S L { ¢ l
i ¢ beth e nf i al pc=|\tfn ool Map The

._mmac; f"i)l Q“( T’:C \':Jl\f“"‘fi'f1‘ ] %M 1 ?‘3 ‘”’LQ

pedich
. fJ':T’nP?" Py
| oy Aoom T
1{' 73 G\J"?C‘.IH“ rfac;m e MDCI(‘ mﬂ’{?"ﬂ T}
ﬂ;ﬂ\ - e bg 4 uitable bakiSR
S bloc i on the cﬂrefgona[

oncling to vagj”“ ik

is fhe

a of vt @dYSP



potme Atutson Joo SO Peamf honte
oo a gty dufsion o4 vag 2ach
I| ?“‘IPJ

Thus, p and 1

Jactoos emapt oo

have the Same primL
mu\H’P\‘tCiH 4
.. To poove %M% ¢
3 p={D. - Sk e the P
I{at[fomza{'(oﬂ c;»} D thon ?&:{‘&1’“_}‘(&:‘
whﬂ'b'a cl," e ’H}\a rr-u]l‘[‘-"{'l‘- cnjl _.L‘;ﬁ}h

_ t{fmbiﬁéu 9,} ,_“3 I\umll\'ﬁ
| |
I | t p=J70. LASR . pe d poT ML

"}CIC'\O'O ! zaki on -\j[o 5P

; vsing  the pRimesyy [(m,mpos;%on
lf!f%m[fi e f¢ e null %)4& a+ 'Pm?)f

Then uw.mg@ .uk ani .;,




}j T c\nm(\oa'\’sx"’c W\Hnonﬁa\ :j_o'a TP nwa[ ’fﬁn

S plyenial fer T bave Yo com!

* e s .
o Jr 58 fie W\j ot dvision of fhe
m‘_fnirm‘ Tvljnm\"mf F[;a ol |
The Cha'aar:{wcr"i{-?f ?o\jﬂ@l‘ﬂfﬁj {--@a i fo
o e oo 24T oy &=V

de digoer o] chnoackadec Pc.llgnom‘f’n‘ Jor

w:&mw. |
. dens ng\\ﬂg of 471D

deg f; difgfj[EJ
Moo Gne T e A dfded S 04
TTa. . Te Y chaond et shie }’D\gﬂomfﬂj ff

!’?T fs pwcﬁu&-

ﬁu!ﬂ%&ﬂ:

ffL&t-- lﬁh

'

E.f - H[p.
T rflpotont J??naa.z opeafor oh 4
s _’ demangion 1, ten clnaa'

'- ¢ Y __1 ,l ,‘__ A v igs .’4 o o | b : -
il 'ﬁ TES / - e,
i e
1 I ) . y . RN




R

gome Ked
fﬂ‘ghﬂﬂfﬁl :)to} T
(Hnanﬁﬂ Jol

lw‘* » b o toimal
and | e rhma&mﬁ;H( pe

en oburously
Pk

n, b(tJ gmaa}?ﬂ'

l || Hene e ;«"’ vjm; See ¥
1
i J[ﬂj Hanglton thepdem
P :m& f hﬂ\(ﬂ fho 2amy P’b?mﬂ J[('(FUﬁg |
e“mrpi Jon mul f}ﬂ}?{fl s _"
| e, 4= "
. | H/P

| Ralfonal  foom -

An  hxD malata A 1S Satd to be TN

onona) Joam T AP0 enfed  bon - scalas

menPe polgnam?zd P Pa - Pos. Such that
(le {£0-D anJ A

I Prarlpy don each €
ten be  empoessed 43

4, a...
- [




‘*ﬂ% o OISR e N L eF['n']

W (fEF. The ot ot 3 -

e Y - O = (D
Ay 0.0 =4
Lo ks ¢« 1D -~ Ca
Y T N .
ok o0 o0 ----| — Ck-]

e medofa TS rollled conmpeni o moka¥a 04 She

: 4 pelynonial ps.

,{- E be @ -}'e‘A anA [,Ql' 2 be an hx D
i Smilag  oved the

w3 oven |- Then B
Ha'r'n u)h:cn Ry

o ong ana vnlba Dre ma

T -
S +
S

f oomn.

éﬂz *Ww Irvon Upwal’oa T on E"over

the mah?m 0.1 T tbt’rh 'brﬁgpec% to




"ﬁ

| re}p i i 0
v '

i s T ¥ .

] . Tk - - ;
@\ o -

whige A bz - - Ao A% Compan‘»on mataf o o

mpfc'ﬁ’wlg ,

"Pd('jnom?aﬂ Pr- P2
mode ove o PD‘gﬂDm?aﬁg PHPD e P%

e Toanhlose 0f  Some PR -zezO

Vechol oy, do -- Ay aréxmcit?wfg ,_
: 1
|} Then ohﬁow){g ® fs simmlay 10 4 ,
| To foolle : Oniguienss s
r ‘%PPDQQ B b g S milan o c’*th[-’H:iE'g;
rakoln ¢ @ayd whidh o Foamional fou,
Snw c s Similay b B oand B
mwgenwoq e watsid o © Totie
%%&n&a‘zr& gl < an ooy ed  boast ¢ D"JFH

oV F Such ok |

- c % A mabpfo e T with 'b’ee_pem{'




b

s ek )

BV rraTole s and iz ans il
I i -— B et 3 |:ﬁ.:_i\ 2 t;‘l o ‘II%I_ |II

.._- mf‘e; 0 .
N8 ' . A =+ 0
9ty wa v 0 j

';I" ] O 6‘60_3__._-6

LO a o ]
r”('g; .. fp G0 C (‘Dmpflman mﬁ‘a?m 0’]
omal §8> 8k 0 espectTvdly.

(122D as (¢ ¢

| dow, Joo cach T
y G _
Baicn i 1
nj".EB- ahe “hocoOM and Codcllady.

e
BERG non- zeo0 vectod P iny with T-

‘a Mm‘lﬁ\a}ob & A h Ahat
. o cp P (R s TP - L@z (B

Vo by e Cruness
odtion 400D My

ol e ¢y c\P¢



aud
‘nh *' |

- [ me r‘.J |
mhh X f we (af PWM Yocm Mia 1
ba mam pf A 4‘@‘]!&0”& ﬂJ- opmahcm.

M= Mp-¥M,

Fach ¢ whtch - 18 an
eh an (=|omcnh|3(lj fcllm‘l)"

W ~yMp:N

ol erenta oy bow |

rprnnhon
bri"ﬂ atioh

h[!i"ﬁfr"]‘ [r =~
Gl o be a madofa iw 11\'7'}"’” .

oy fhat A TS T (Smidh > nooral  foorm)

o ay eveyy entoy of Hh tain diogonal

pd Al 30
by on te mafn J?a(fjcnal ﬂ‘l N e

appeas 'polanom'm\t. fids i .4n Such that
Je dvufeles 'flbil Ne e fo
The numbn J?a L~ mfntmn)

The mﬂm m} euMd 49@,

L ‘ 1
:l"l Le Al




 pecompesition decoen. e
: . SRS cdis

¥

B o Mwo epatior P07

"':"éj o\?ﬂwwionaﬂ vectpd
PWTQ@ i v aAm'i'%Q}aHG .gt.llr,g?ﬂco D-H.

B - ﬂun:,;zgﬁo Vﬁff“'obg Ay pds - Ofp (n\l fUHh
I A 7 stich dhat
!WC‘_‘;VEB i amu\n\ﬂ\ ¢d P 1?2 Pa

\mep(dl ';T') H. - O 7(‘10.1'1'3

gpate \ and tef W,

Be 1=
b Pe dguicles Pt 6= 124 - D

eyothes  Mop 2 A ?"nkagf@ v and e annib fato

Piip--Po QT2 UﬂTﬁlU.Q[a Agleam}m)& by
th,@m and  the Jaetod hat
ol

e ‘ms& S Uﬂeﬂw‘lj
: Skeps .'\'hfoﬂ,lf)\ﬂ\’ te  §o0° |
Yo ddke  Wp=10Y and JCOP O Ip .

Jhooined Sk
,& T ‘éaznﬂ




i W‘@ R 505‘3?533 "’-}" Wi

| sob joo  evesy K.

r-
F
L.
——

ﬂﬁeﬂPK' man’ dog S Wk. )
o iny

) anu)f (‘an Choa g Wa T_S arl rH V&‘M‘q”i

| Subgpate.
w18 & poopd - {niasiend

SUI:SMU?- :
Then  © £ MAad )298 Qe w) 4 At

of
Nt dpoca o Vechow B So T
ffﬂfj S(B""'D atlaSns  Ahat may e
The  SubSpate wAzCpiD T8 then
dnel - has aQ?mﬂrL{gfond

T ) m\!ctmn{
,h«ef@a 'khw olim W
m/ a\1mw+ =R, >OQ W

Apply s s ?aomas bo  Wy= W 10
t} W = w,,&zqa‘ ,.ﬂ Then aw

@b’mm p




iy Afm
it dtmwes dim oy, oW gt
oh Wo =¥ and vk wene P

wk T‘)‘ 3 YJ‘ - Tt’ “ l’ap g h{'}f] -~ ?90

E': Wf&b’ﬂ AL h 8 'v%'] s Conditipn
", ohow Ly
an e f\ { l’-’ \, y 1§ To’ J

| % :
er K] ] " L’ -~ '() ] 0} FJ" sz ﬂ‘r';J ‘!f‘f“f_-fj I 0 !

m,f\ o4 l 8 (P W) 13

. t’, "l . ? ;J I'-:.r . f__;‘ 8 K V In ;
'." rJJ ( Lo I ¥
(
5 , ! 1 4 X
Ahg 1 r_\ f\“ﬂr'fr.[,o?. eack P ;jrr,rr?c. %, anc
f . a y ' .
gofﬂ% S Whege Y o WO
11 . fir. n?,’,’,'.;,"f

15

'f:] Rzl =rWo

'E»S kS| GWJ\H

: ' . |
ﬂqg A_E!"af i s10n AlQp 'J?‘l L:m )

¥

[}
v =0 ,-5[,,; Eac[w pi




B T T P S —— g —

Then  we le &
o ] be e anfgﬂsl Tf’rff?f 7403--
NjﬁCh 'D-;‘ 0

Ton V= Pot 7R VO
and ArJ '31"-'6[9“]'{- |

Lot p= (7} wey)
dinte, LUK,i Contain o Wi -1 fhe f("}}(‘(ﬂf(‘lp;)

:r: S("f FWe ) mwd (“?Ut'olf P

P~
Aply geo b e beth Sdes o] egn-5

od = gdd=4VP (AP0t 3 0P €

‘ lt’i“-’J
3% By < Wi
R[ow. u8e ca) C‘:] S*GP(D

ey (993) = deg s (pj W)
z dog o (7 W)

P




st
17

et
atj‘a A tonl B
‘s g mlmtq‘%'ua

4 )p U_'\U'ﬂc .’f JD
,PO ‘ :{ '
L 'J _“I '“\W"'m b‘...u‘i'd) \Ua.

& e LT I. 1ty £ fu“}
1 ‘ e ' \,; ! I‘V }* '1' : ) J 4
| Which I R

m 3411’; ey My Ve

BE 12 <7

i

Four (jCP’ 0 =¥

P Pre = P 7 :
\ L | oA n{"’\ﬂpbm'ﬂ.
Qrt ‘- 1K=
2 Yo€Wo ¢ |
— < MB; —~ @D

dhe=Pre 7 %0 aae

ngt\rSCF “.r

3 [y

Rt -

Wi z (e ;1) ?{‘92‘! —@®-

. 4 Q@. : : i
Wy = m@’zf"" PR @?f'c”d’ ﬁf i




P,.“ A:V;m by o e

B

U?P M ag ﬂ,p'.\_]pojfen’r ﬂ?mc&) !
e Ateive  Ateungivoaf
var dopke, At fcljc‘?c

u)h'i C‘\ we DHa}'W

011/‘8%\"‘0’?5 ?

i"fomFaSr%on Jos N
jwm C(Jc\. bcom}aDSl \'lma)
we have G po,s]hw infeger

0nd 5 non-zevp VeECroD S .. oty

"n o with A w_ann}hija%zf\f‘ ol o

_ Such Mas

- @Zfofzn,ﬂ’)ﬁmaf

v\ Sin o

) = = (dy ;M)@D--

RE "[‘\PD“"” te ninimad lpo‘gw’ﬁ!d




. e
o f 0e s | .
) R

U‘W‘Ml‘m on -
Ve b

I i
_ I
1
T ¥ Y
(I A |d

ey e o ?u\g--nom'f
iy g0 o L
.;:.-f g fs anoti ?danom?nﬂ
Lpag )T = P44
(‘Pq.51 = pN gl

. , TEJ“PCHOVJ I'J\ Pt;\anom?ﬂ( P w(ﬂrc_f&

Mﬂr Jake < Such pty=0 18 an
)y, Vr.\},Jana,{’ Afjfla'au rla],

Ll
i 'I'.-'__:-.‘“.-.ib




ﬁfmno\fﬁ'ﬂ K. 13‘} dot A te ?nvevhahm
a fs inveatable et v w&
‘}OU A |<S m% r

j_ ﬂ ‘J'll‘ AN .
#ﬁ an nyn vatota ovwk ey VAL

= (.Jielff\) ‘qJA

c,;,ﬂa)) AN nxy afm'n oleo A

fﬁﬂ Faz’h

TR il
Jrz\c\ eq  trleotfabl 2 thh o tks Aﬂbz’mmqnf
o cl":HQUEM J;?rom 2070,

| Lzl: A bl nxn pookan olor K Olncl
3\(27’\ Ao A 18 Fﬂ\)w\?{a\a\e e 18
an X0 ﬂﬂﬂ*‘a'i%l

a it i G - guch ot |

An” e |
A" fa @ PnverSé m@’rﬁfaﬁ wht ch G’HIS’C

Umq,liﬁ



in
"iaj’ ‘ag
?olgaom
. k7S e
:
1; e “‘-'\3
"“.’%h = .
y F o2 7} |
48 : g (1)
e have . = :C&g
We y I
Aﬂa vk dﬁgﬁ 3= o | Clgncm-’dﬁ
ol£3 ;cffg e s
P = do ‘]L:D : ,gca,[é,rm Pdg
(?”‘ 5"{: AV
' Q‘o e W r
e
; nxn
cg?.cm

pd!d ,
Py

L .





































i -_ |{1’_T,'- ﬁu
elenu

8§ F.

Ay Tu= UT -v

b LIT)+Ta )= UT) tUTs (T, +Ta) Ve TIV+ TR U

& etum) = Cev)T) = vlem)

2l a_) E[Ivznlubz.ﬂu..h.max erxzxah’a:rf en Y.
Tk e f»mu., g Ls e zdml:bj fanclf];m.

l!\-}..ll- }".‘_.

P O 'fs obw-mg ‘.(Eu,

L

vlu- ‘;_1 veckest Apace over the f«z!al F. ,lat

UT and To be fueor opexaldst ony. Lok ¢ be an 1





























































Kot

lak v, W and = be o p
s P =
diw v=mn dim W = W AR :
=y i :btdbtzilﬂd"u L LOVE
oy T v W L di preaot
MG Wvessi ﬁtaw..’\taﬂwlrfﬂ“
. bos 22
&"f F os 2 Wi leova 024 {""““L
(El = \; o | o a » o ;11
B’ - ;?'l- Pos vy r"'i‘i'/
] c D e j’; LE. LS I' e
ana @& - r i, ¥a 5 » Yp __If."‘

~ o | s '._' Pt | ,;-:1.:‘;
dek A Laij Jpptn

B -

(.'.?_J'.i% L= ll 11 ].’ o

T x
T pu {5 L L..:T-{
i g
A7)
'rJ 2 1'-- ot e"‘ f "
> ) 1= 1

!_'Jg-_' =
%= £ ]
ur | -
I
T L€ N, Tae
i I“ ) 1 = Vg
UiLTe ) & " ;
e JERS | LR D
L] . :
i] ] (& ;.J "
Y
-'&:J LA L0 4 |
1|

A ’; Acte

| —















































































































i -_ |{1’_T,'- ﬁu
elenu

8§ F.

Ay Tu= UT -v

b LIT)+Ta )= UT) tUTs (T, +Ta) Ve TIV+ TR U

& etum) = Cev)T) = vlem)

2l a_) E[Ivznlubz.ﬂu..h.max erxzxah’a:rf en Y.
Tk e f»mu., g Ls e zdml:bj fanclf];m.

l!\-}..ll- }".‘_.

P O 'fs obw-mg ‘.(Eu,

L

vlu- ‘;_1 veckest Apace over the f«z!al F. ,lat

UT and To be fueor opexaldst ony. Lok ¢ be an 1





























































Kot

lak v, W and = be o p
s P =
diw v=mn dim W = W AR :
=y i :btdbtzilﬂd"u L LOVE
oy T v W L di preaot
MG Wvessi ﬁtaw..’\taﬂwlrfﬂ“
. bos 22
&"f F os 2 Wi leova 024 {""““L
(El = \; o | o a » o ;11
B’ - ;?'l- Pos vy r"'i‘i'/
] c D e j’; LE. LS I' e
ana @& - r i, ¥a 5 » Yp __If."‘

~ o | s '._' Pt | ,;-:1.:‘;
dek A Laij Jpptn

B -

(.'.?_J'.i% L= ll 11 ].’ o

T x
T pu {5 L L..:T-{
i g
A7)
'rJ 2 1'-- ot e"‘ f "
> ) 1= 1

!_'Jg-_' =
%= £ ]
ur | -
I
T L€ N, Tae
i I“ ) 1 = Vg
UiLTe ) & " ;
e JERS | LR D
L] . :
i] ] (& ;.J "
Y
-'&:J LA L0 4 |
1|

A ’; Acte

| —














































































