Lasjr Frnn e

— Vec tor g(oace a— module over a Lield

(V/¢)

B Pge{ %" 1% \/ G ?\'mil-fg‘g gﬁﬂﬂﬁfd /F

X@Q“ OQ{/MQMC/'O{/)

then \/ =~ L
e

N
o Q__ . N
Somocghic (ot Some

A

vector fPe: Q/lQ : C =R

- €_><CLVV1]>£Q of



MO(Q Q_XM(&S’ o vechoc g(mc,zg

- —

+ <o Scn of matf ey

lF‘ /\Q &5 o o— y,,,uzfc((&chom 53 (real ) number

J
e Y ones e

x4

- H~ R

l:xardk:
j)

6(/&(3 Q&W‘QMQ Can he
lritdten &S, a. ilJ_ E 1-1 . éj, . S(/k
j\ i J o

COOFOUH&%ZS on IEL‘
Ol / GZ# —\ o
QO )
ke (3

| O

o

-

l
o

-
|



)H/Q C clH = CnIH

// jD
wltrp 4 cation
{CLHJ(% " (ép
74
i o "
(&fl&b‘> “"(t @
O 21
7
et
by 4,y

1a Swmraﬁf g (2 - Ting That  confois

Pood Foas & sebiivg

l///

2N

lj N [2 o— becomes o Lechor space
ouver |

——}—Q—&M{\'Ou\ ( Q

o o— Wu(éi(y&'CaﬂOm L ‘Q (I—C—(QV



V\o’l‘[/\é,(" QX&W(&

/g - FeFI
Suibring (Poﬁgmmm@v

o d&g:o

M
- ~ FIx]

/\/01[,6: Pljx} S /\QT Q;M.'pf; g/,gmara%edl

Omﬁaér /}X/Xg/ ><3)___ O— ?@mﬁrafﬁ l:[XX /F



MOO(L(&S Over F[X]

CA A Vo= 1) I:;QV
a _\fq— vector f(GLQ /F—-

Vi—o XV
m

2) (x--) VoV

L{Qcﬁh)m o X Aetines @ mep

Fev—y

ljkrava_r%ieg of E;

X (VisV) = XoUid X s

7
‘(:(V(4\/L> = “:CV()“‘_‘PC\/Z\)
oc b

X
Flov) = X-(av) = xa)-v- (ax)-V =



o (xv) = o +Q)

Sor p Fvirva) = Flune £(Ve)

: flay = & T ?

+on
) ' ‘(‘(GL\S‘FOFWIQ
1('\ - é (n€ &

Sec:
-

%) -module . <'v/ WC‘.\/,,p\/>
v P G

Ve c'l-or‘

Wah?%rma{ioh
fPacQ

(é S Ca ‘Alldde"Oh ) [.P.) A h
m "*L\S l 9
&IW, |

/

[x] v [/
( Vﬁ> ag  obove datines -
Pa((‘ ,



EVOO‘F we ofe  given (V) qc> ) Lo anT

’{“ O’Z‘Q¥{hq as K on o 4 {j[x} 0 V

Prele px € F [x]
W

QO+ Q(X‘(‘"‘- QV\X

P

Defie

M
(Go+Gixt. +OaX ). v -

= 4,V + 4, ¥<V> t 4y 'F‘Z(V) toF c(”\_‘-\h(to

jﬁ
AR

N
EXUQ'W: +L‘f§ IS indeed
ain  ockon
1 A 4 o
J,v\ O’H'\Q—r wordgf ot G Xt + QX JT— &c Ui .

the natrix 4, k4 Cr(-f+_..+ th[\



//
(Q
ma‘hf \
1 "
lS ,&(/\QQJ" %r‘p
2.0, § ol s

Vi a +M

2
2 x+ 4 X
o cts

Jiler%';*L/' 752

(/

) @ 1 (G831

<021-Z>< +Lf)(&>' (Cbb) - ( ) 3)[
o )bl

- (2a+25)lb)

(11) —o (7 2)
(1,1)1— <5j 2)



b xample \/ = (?ZXZ/ $:<02§

P
((alb)(,_o (2@136))
lf%ﬁvLé/fz
(|
J (lo Jrg ("ZO>+4{ (o 9> i%qo;
u//
<01Jr2><+cf><2> -<a(5> = <2‘(G)Z¥L>

W( Sel éb\qé ;(_i( Samk V% C’FDK" S"oa(_q

‘: [X] ~modu’k

h"‘”“& O(f"??afen{‘
SN%QJ(MPQS

C . Con A aue




[:[X,B_QQEWQJM&\ oL \/ 7

vector ScﬂbSPaq;

é
C@&Tm \/\/ C \/

Cv+ G—D
{W@\ ) ow) e W

P(x] Subpodule j)
1‘~€.) W [S a L ‘F"“V\UGJ;CM,—\“

2

Ve cto € So.bSpqce

lzfoowc (of Hae Cf@(m)
10 WcV

U F[x’\ —Suémod(uf/( J‘L\Q(A LU
B

1

. -
s Stable wnde, The ackon of

—

1 - +“\IDZ—Q =)
1 parkuﬁar: i) B e s

—5 ) o= vecter subspack

2) its X-sheble (ie - W< W)



Co indecd Tlw) cW ((as &< =)

———

Ir\ 4“/\( 0(9(30&'4-@ direction ©— (+

4><bu) Cj_h] ’%AZM . /f

=y {(Q]O)}&C’[Q]} C DO\

L hbmodule



Exem‘cer W kg case ouly sabmodu bos ©F

lQ2 60Q {O?;) {(Q,D)\W’H?; ) 'Q

IS

[R

£
AMO’LL\U éyam,,‘p&: ,F: ( ii) }- (q}ly)l,_p<920\)219)

See  thet ((a,o)[%lm) {(ob)] belly
N Va .
Qg > VMOJM
/\/exfc time (Locture Qc().. ¢ Sub 5

OV\Q More Q)(anpz—ef ocHon éé’ l’mufﬂpé’?CaJm”D/n

e
\1 (}V QO\/ Col's asSuwm (26—(0”4;%14’![4”‘\'0?
&“z'mg_

Submodulis: T C \Q |
- a— abel;an raé;fo
ba 0L ol + r

Submodule 7? l) Q:—L cT



1 o [deals

AMDJC["H NnNomae ;J\f VOCL\

EX&W()&G )Q:F I ﬁef(j(

OM@& cubmodulls g fozl) ’(:

(l'g? 1 c (: i L= {o;>
‘KSQAMOO(U&
//
¥
- ala el @ /be F
drenn >f// hoeT
"o
b [ o F:I

R:Z e krow Ahat euery S&é%ho)
)

of (Z}—f—) 'S O(Z 7Qf Some A

Evu% o S An deel o in Z.



/Lor & (2 , we Wil dauote al = (Q\

/@

4

P((h(:‘()“g tdea
“— 1

‘/\/e have Just oL s cu sredd that e Z

2 vely. 1 deal

1 PFHA CA'F“'Q,

De?t‘migt%om R O— [)(;'MQPaQ o ak Aom 2, & (Plp)

£ 1) ‘2 o— C(ommutahe

'S (Ox) for Some 4€ Q

l) CVay 1 c (2

g) Q 39— [/HlS hno Fero d;Ul.IDU

EXMP&i 72 :z_ O— PID




Mofe é,x&m()&g o+ PIOS:
R - F [X} S~ (S E/I:D

!(oo/p ‘6@(,(2 ICQ ) asfame I :\SVO

e a@

Let £ T

Nowtero of Minimak

(oosr; b€¢ degreg

T- ()

WQ (@a,‘/q,, +hat -
I'/'O(Eﬂok £ %{@1 9 g(&%O e Can

divide  widl,  Temainder gyp - Cfﬁt+ Co
h n
T T

SV reT het o rxo o digr < degt
Q
O wradiy Chd b _C— &\“S
4% Coutrad ch (

Vn’.h. O&ﬁf&e
( I )

=0 = 4-q9fe (F)



s QL e et ((xe) (o)

o N /
Some ?'im(Qar’vva ’@r fom ¢ Cy ¢ @

o
et o D, e (pope P
AT
br some prime O

Der: ae [ o PID

— No

e
tcoeducrble 0 &
SRR A " Can not bt weiten

I o wnit

as' o =bc
[
V‘OI/"LAVH«L— -QQQ«VV'@V"{'S

EXamPﬁ; [ 1 Z , n ¢ Z?O S irredu C(’b& (=) I/\~Pfim€

| @YK]\ p(r @[X) (=) ‘C:(X—C)‘C\ (Gjpo)

\ if(@J.

—



A ‘Q fy} 3I— Moye [r(qduaﬂ%k ééhW€uf§Z

WC: XZH a— S (rrmh«ub«’.(

(U[/( %LM{ ><2+{ hAJ No [\DiLS Ove BQ)

Some UWfJuQQQ
4 &mé nts

/‘/OLU TJQan Ov()q’)ear [ E\l'ln? +L\Q/J\{“;-
end whg. iruoh«uW Q&WQMLS o e ;VV‘FDr’l‘Gu't.'

Le < =/ R/I a— Ting

T idet

0Ma€og of hormal
Suhatong (RTCT ~gHy'cH)




R/I G— Set of (osets st He Corm a4+ L

<0H—1> *(L“ri) _ aeh &L
(0\«13" (‘wr’f_\ = oah + L

;EX““"P&: T=(n)c { = Z/(m): Z/V\Z

with +he  sdevded
ri‘“g $4r ¢ tue

. Q/_\
bxaa%; [ WCG Q Ir(zckuulo& =) Q
/()™ retd

——

Ii;f" IQ[X]/(XZH) = CE o— tield

Ee (zn2)[X] o— fesd of 4
(X2+><+(> elapents!

7

| Credweible

(Mo cooks over Z/ZZ>




Q(Caée JCL\aJC WCOF Q: (: I— e ey

COnn()UJce C Q&Hr' 'p{caJc('oln of ﬂquw‘—ﬂjé(_

6 nef & ted modules  Over F
(Ve toc Spaus)

I’t ‘éu(hg Out +hat WQ’( (26\ PID

O ng Cahn a[ﬁu CQCQ(,‘Q& P‘mk@; gz?mful'@{ {2'1’“00(‘4[@.
T(’“ o [l ke 1§ Mmov¢ Zam,f[a‘C&%ej /

XN
FOF Q:F ) eUz('a_ Pg, Wod((»/& [ F

Alucts b R-2  he 7 037/:2

& Cu ev
Ceon not  be ) Lo d"fc ”(0'} .er%

l@oma((pl«,‘c to &bf&c.m é{au() s 4 Vhoduée

%/

27 ovee



T(/W\/\I GUQ(L& QM;R% %Mafcf-d VV\()OL‘/’& over

PID 12 1S (goy}q\)(PL\{C to;

" ( W(ﬁ) " ( Q/ (@“)) C ( Q/(?f“))

J;or Some {'\( <G ir(Qduéib&.

AF()&CQJQO’N | Aiccussedk
@
@ Z,, W\OOLU’ZQS G— Conmutae Eue ﬁ_(oqu’
L

PT0

WCC”Z rredueihle &) ?1() Q—Prim&
a__~

o

- )

&Uézfg\ J;lmfl‘(zij ﬁ/@nt{a{(w{ a,/)«”ﬁia,,, g\foqip




|
Vety é%gﬂ*cﬂr oSl A

Fovect  Qiear opepuior
s ;
3 Cle) - woetes oo { (U, £ V=)
AN
PID

o T~
P ¢ CE[X) {rrwﬁuom L=) FT(X~C)'0\ , G X0V

- Cinear operato e

Now T £V =V

“~ '(:[m'\{ d».'/anhFl'OuotQ
Ve chor fpe

T(/\VV'. o bhoug [m‘pﬁ;”;



X N @[x% )\<.
X - €,

L

2 bi-|
has besis [ X=C (X-¢), . (x-q)

in Abts betls . X ey medtix:



\\\\
\\\

(|

Q\ “—L‘ f l.j

\\\\\:( )
O gﬁ&. O (9(@ C/fe /g o

‘Fé‘m' e ou‘ﬁ QX/‘S‘I%IA((

(JWAA-L, Morma\( ?om‘
(IVE) of o loear

H&hf’ﬁfﬂ’m%'o‘a ovey

/

Jush drcusted  how T2 PP

H:g ’l‘Lmn, USinijg ﬂl,.g H/Worj_

l/loée {j{aaé ‘Hm. ﬁLf(f)C k“owj

V‘O“’*Mg about r('hjf./



