1. (Quar)Cobeveds rhaaver on afffe vacdie,

Lt K &k am obebroiad Lonecl fioddd.

Lt X ke om off sonicly over e ond GO0 be e Refebr
o reprbe Prvntion, on X

Lol M b n KL modle Vb awesiel To 172 shasf o @b.gopr

M oon M a :Fb‘%(ﬂ‘ﬁ

' ieleal (rtgnbor) Prmioeny
TP ojex 4t myckuo ko e ool il F 0 -
Mmks\/v(mj 0{?{3 .P Lz“t MWF fe Yo Powqg\'baj'/do,,\ a% M
< e KXD N My

%\Lz‘o
Resoll Moy MWF o Mo set /rF eo{uulm&uca N/ Vs "% % @)

M e med, $ES, ond

i

ﬁl ~ W : j E‘S‘ J,‘L, 8'(‘{1}_%41 —‘F'L'MLJ:O_
2. L. £ 39

- oL Qo VA
Recaldl Wit Mm% ~ G e e 6>€ 9

I< (X)

™

(%) — [, )]

v
— ©X.7f



‘r’ér Ve X ofwm 61\
oved  Huare e)cf,;{; am opeu U QU,

Y c = S V Cv J eM
M (o) = 1€ Doy | ¥ <M WL oo

meM md FEKUD R £

Sx

2] g ol e

M ab.ymla.

Thon f“\“’ﬁ‘fv\&e oddilion Gives v W) Mo sTnnctoce d"F I

oD(he ;'-
I% V<O ave OPW S‘Abfit\ r% X we hove o brien, v/In

e v
F M () F—’)M(\/))
RaEr
W\/V\ﬂllt M o I/\Omowxov\\b(/\/:fm J% Ohowpf. IU\OBQOVQ.\/\ W\ wwlb N ?,
cow cli W0 v whndh GU,{Q\L o \}WL\L{;TQ ol /;ﬂ/%&#, Hum M

o %N/(xma/ﬁ n% b Fpe /ad\w\% o OM/\.

e o\Lewfe, A /T)'tuchtmﬂ r.’L ﬂf\@-f\ r*ﬁ %*m@% on M
b epene. et LeOg(v) sl SEy, &

o fillan
M ().

Lot e X

TR,
fose s CTK'QP)@&U ,

Exl & We hae om emonphim S e,
@XLIK?;O
c‘L{L’va n MM. For DX open T
G, (v) — KO (V)

‘[Z [I— C#P\PQU“ [

)



el 2 T Y e X
be Mo ol o’% M Fon U X opm e beve M
0 OWVOV\\}I/V‘L/\/V\ U‘?Q @XCU) = VVWCLVV@/J

AQ N C,&nz_o/ /r/\.b/ej-/ 0\/\/»0[ &T IC!KEX]



Let X e o @F.P\'y—& vonu e\fy (pren {'K)/
¥4 o siolion
Lot rx) - moduls omd V1 b d0r covusgpercling.
Q W e ) Wﬂ
L\w.,# [ﬁ Gy~ o culen Let Fe)( ot 4t "y c K (X) be e movr
s : p)
Ecw o'@ P Thew we ey ck,'ﬂ\'a—e

2%

M

3 > MV”P

[(v)s)] — Sy
Il
SYG MWI OVVH’( ‘Q"@% gch})(&—o\

X

*)

sX:% acM  ReLLx]

PROD 1 The homomorPhiim @ tn (&) ‘o Lromnrphilion o

G - mouly
’ e
proot Lt [g]einy v ot T

T ¥ C ‘u,EQ./l7
Lt D= Xarg) . N thab pev Let J:{SX}XW&MCU) b clfhert 7

Sy = [%JéMm

a ) SRRSO ¥ -
o g maps [(U,] T (51 wrop
; Q,\ANUIL‘{/Q,
SM/O]QJXVQ' We f«“mtrk 5(7 FMMV\J Nt ?b ™M 7

=0

~ =0 Je . J,
Seppor et [(U, )M onnd (VN



p M ond
b@\m't Hunre \'L><L7t ac
'58 fk?“’«imjv Wi oy AL

Tr Jud bheb
fe ki pill 0I#0 et ; M Vel
SX:[‘ﬁ]é Ty .

j‘mw/ SFQD

et

T ok e

S’V\:O' \H)/\/;/ \\V‘IOV‘M ‘[\L;_{; Y(U/S)):O-

SEE 4 Lt X ke om clpboic raiely o KA rhef o Qoo F

X =UXe

(q) C;'W’COL-QW(t }LF Nare Q.)C[,FL awn OY'Q(/L M)Qgﬂ“'ke oLy fev

WV"‘:L JKEXZ?“MOclAAQﬂﬂ M fim/‘ eoch <&l jno_A ol

Ty, F Mo for B EeT
b ) X = UX,
I S
e W KX )= moclids, ML four each <&l
snele Hab
T, 5 M for s ieT

T~

[

=



: e S{K\QC<
GxPQ L ol X b own D\.F@vn@ mu‘\efj oven K) \rk@n GX ~n O colre _(' z

: ot
el 3 1d X ke own algebomic W%,MJ

&
N
x <
Ee ownl OLQ%WQ v Ll ow B’l/\AAC(Q/ ’:FVY/VWI’\ Y, TLM (9}((6') ~ O

co et <L\_ﬂg T ﬁac\[' Have ewidy am optn

% X = O X! Such Nob we love o wmmjf%‘w

L&l
CK/LPL?MAA.

he
X, x IS —’V—wﬁicx;>

el (%
F”’?‘mes /TF[ » )
XL

W A M
S' oD~ o\,H]JL/\Q/ 7u»\)/e,;/ D<ID, X vaf"V\ & b ’ZO |
o J( '*L\Bd:b MJA X ‘/\1 A g,
Q-D:av\/k'g> %’6?79’7”\]‘ e v S ) ”

~ e . - @K[A]
o @ ®0. S IKA® )
X ()70 :
v

0/V\CL )/Wua GX Cf,) ~ co (/\0/(/*&4,;6‘



2. How To dyente ™M

Heg XK 2o omn WF@V\& mu‘\e{'j (owy\ K,)) ool M L e 1&»» fom- fK£X7-VwocLVLQQ.
Hoor OWMMW&M&/MI\,\/I\Q

'\. o4 '
The <o el ome v MSIR(X) e = fLmQ, ol s

o T BT

BROP 2 Gupper Nt X sevedua e o e eidh
A OF% dome U eX suk ot

oY . ®d
M [D S @U

\0\0\,\ Jowe de /N C‘l@' C{co{ ‘{“9\/»/ 2anAs

vt e fibd ot FCD
IR (]-vecbon e

PRoor Sivee X o

. e Ol/l;m{
> ad, o MeIK(X o« P
" ALF/\W ]KDOC )

Lot {o{\)\]xg} be  a  baar J# M@K@G), Thon Vcréfi’,,/le}

o < m;®':§h‘ mie™M ]@LELK[J(J*,

LTm®L. in
/W“Q/T;PP/U\\M? Ay 17\7 %1‘ wl me cendin—e \L"BV_T A=W o1 LQ/

VAR SN
GX—HV\

Lﬁw\(_ MOU*]D(A/{/VV[ r% IL\MV\% ALE’“I/\D/A bj f?,‘d/;\/\j C]uv\ VCX 0P%>

VA
fpn - c. (=
C-’\'Yl)w\ — (g%,@h#\f) /(4,)';)\{ \/’C X)VL

|



It @w%m v \M(\OVQ/ M\o:t M\LV\Q e)q:/t, v OF-Q/\/\ e

v cX ruh ot KF}U Mo ‘A/OOVVLO\/\JfLV{(m_

LQ\L” HL]--IWQGI\/\ e %@WLMOM [ﬂ% M TR~ Vée[f],,./a}

£

() n.@%L << hil .ot kl,j/g:jé\(()@ 970
g

c

Lt U e XN U\/@J;j\_ Hoo U n a 2~ dume Offr subsst
¢

X nd by () e bicon A ¢ B U >
ff/)/\}e(f/t‘uﬁ,. Bh+ (?S/U /va o r\r/\j&cr/u%/ag i\q WZ7 ol/‘LLL\ec(_

DER 2 Leb Fe)(_‘f’Le, LW MaTP n Heo

MGre M,/ o =M =M
P) f/m[)/\/‘f "”'P/f)fMMP M?M
% , = a i
Rmk 1L M(F) ~ 0 MQM 0LV CDX)?/YV!F(DXI} H\/) 1.9 “’\gjl:jfe
@d 4 Xy =d _\7/ e X
expL 4 L M= IR Wron. “?KWM !

T <k, o) kel f )5 (90s0).



T hewn,

Wh“\f "‘{7‘9”7/ ‘%(F"JQ W& hae m%omﬂm}xl’v{/w

K" =2 Tl
(/(a.y ,J\\,,) — LZ_:\» K(:{

) ) X) MULQQV\',@»\
Iw :jq,wu//ﬂ lf{p.uz, M u gJ\(A’L %OV\ O'VV»O/ |KC ) %) 0 )

Nore Q\(TFL] o X 52-%,
< b .
(WP %ﬁ IKCX] VR

I{' }’QX) Mo e hove 0w #XJETL

o {0) b 3G) o, o
Kx1aN [X7/M'ﬁ JK (X) @lmﬂ/m —V Y 4?
i ’L N
X, \ (KM > R (p)
(%) %

Hovce

c\/clvvxf(/\/’h‘ (p\ = b~ vk €<P)
(



Tw \loxw‘t/twtﬁavv\ e Wc\ﬁiou

é > //\/ (@)

- ’L \
% c[/» K/\/\({)

X
P 1

o LRPEr AeoTTmd )

RME 2 We hove prored b LoX

E,‘(Feﬁhu//l % WQM /\'\/’\ ;") ‘@ﬂC . f»v\ﬂ_e gﬁ rk =y
DN Gn D]SQ/V\ An,e Th ]0/971 Vex. ITn \\y\\,:l-/\:w./@_ew
bim VNS

I

/\\//](M:Y' F/O\/‘ mgé (Aé\vf Onely j‘f/\by) %) 1
ey, L VEX = op weod i V() HpeT,
o Mlv e
o PU\O{H&

Doc. e thir i bree bt rocdy

(io



3. Gre_mfz,w\ﬁ PWPQML(% f{ 1'3& ~n cora Druc o,

Hoe X 4 o O»F@w& mu‘xe{'j (ow/\ K)

Let M e a I< [Xj‘vnool/u\Qa. (‘/\«O\t V\QC@‘VSC‘A/\Iej F”'“" @e"") .
\]'e\D.{/l we. hpx\,e oL &\OWOV\P b’/l:/vw # JK (:X-] - VH@O[A/\Q(LS

) Mo RO, ) :
q‘FS-/TEM%?

a | > (CLFBPQX

RT3 ke homomorphism in () ons amorp hi.

BQ{/,W—Q_ r\KQ (,[A;LVLO H’,Q/ FVDOJB 5{ PY\DP,_D, NS //)—e,;gQ?u e

L&‘E R b(’_ a Cwmmuja\bﬂffe/ 0’7”\ {L] V‘:V\jl MAD/ 9&7(

PROT 4
M be non zero. Then Yee

\ bﬁ Anne R"V\/LOC‘I/I/\Q’-. LQj\ a &
‘(,ctp_a‘,@ %\/CR bec/L, \M‘G;t

QX“/;L\ a ‘vw?\)f(m&@

M%s%<;zf,

PRooS  Let

Aon () = § R £a~=o}

\t“‘B\bMAHh(ﬁ) ;\,) oL PMPQV NLO(J’-J Oﬁ f{ (PV\OPQ\/\ éecaw M#OJ)

o MHane exifl, o snoximad tdsall m cR Coﬂaiﬂ;f”j Ann (2)
11



\V‘E‘\lf\,\ %C— MM :v> INON™ Lov0 . Ivr ]eac\f %:o -tﬁ O'Wr/
oh@,\(y ]]a Nmﬂ»ﬁ@ ew I"-LL %eCR \""1) fm,kg. M‘ﬂ:{/_ \IQ'OI:O/
and WMo exidemse f})- Sk en ﬁ contiradhcly Apn(a)c ™

PROOS of  PROP. 3 Iﬁaﬂ(‘vﬁ:ﬂ Wm ol onee \R\Aom P&m‘),‘f_

We Fv\om s«/\,x")e:“f/vvx'\kj anc{ur ‘I—LQ mo{nLiD\'OMJ l’“&jw L WL'@\OCC
>( s wrireda: Ve ot M w %Mow{zw {{c[X%moM-

LL+"56Y7C4BK>. 'Ba Vypoﬁﬁwg/'Han exiyl oan 0PN

o v >< = U XC o\/vv:[ Yoel qLéM / ﬁbélﬁq[XJ JM,OK

Lex
Hat
o = ﬂe N ‘V/?QX(‘ Cﬁ 5] vl ~rlood
<P ffi ')’)”T ol 7££CP3750 .
¥p X

Jine Pﬁmd?&ﬁ ofm wnlrels \XBCX’ e a %A/ﬁl

e Soplegy we may opome ot XTXp Yie L

Flae to 2lydegy o precompnd e . Bl

T~ vk, say I f1,— 34 Sine
V (g, o Rd] =2

Yoo o Au - Me DX such el
Aot - TAdFTE

—_—

12



T
s <At t dufudt - + Ad £4

Wao chim PRaT ﬁow Mg, d)
: KOC/I
) =4 G"‘e”"""“/\7 T]‘éle\t‘ He sec
Q<> %& {is M coeal o Mo sedion

CO\{‘M\ADV\OZ/WJ s Al ye"’l" e
L\omomo\/\)h[/viﬂm Con ﬁ's

To bd L sactn o) de efh o for

‘ v +
Meony) Ha ] Hore ey i (]DelK[XV o yO)fo r

p-(tyac-ar )0

J-§ g3 Lf?"[() rvncl M \\4 \i\ov\/l‘dt/\\]ﬂ“ﬁ@ e jej\;}ﬂat

(/Q) #j'ag —mj‘/ﬁk':o
/\/ow e P‘Mlﬂe Oﬂi -2 that ]ﬂw Aﬁ fé)(

QZ() ﬁc“gr:a(f{) ({V\ /\/’.MF>



IJK %er?Xﬁi e hove BECX)

{ZC‘ 16 % 'f) T)

The V00£ 1 e SQV\L(/\AZ cone 4L ON\M*LD/ 'A #mc(j f«é a Anf
2. P“’"ﬂﬁ o . No e w&dj with e Fm{ teot oy
g AR &)\Mm(j/\w\ on a o&,\,zc‘/ rabet X C /\\\ L, He
verbichion of o pobyponiad vt He me M 1By e
AN VY\OM AV ATy ;{TJIZ- ]

Let 2 N b K(x)~modelen. T

M Do

o J’\OV\/\\?VV\OV\?\’VL/W «rj{ K ({x7- modeler e 5€)L

o L\OV\M vv\\wr)\\f\,;rw
&

/\/\m %)\/m
r P
—]ﬁov\ ench PEX | pond f@w each ope, U< X w{éej\

A hOMOmOY‘Pl"/\jM 0‘? @X(/U)“Y"\ch

w



M ) i N v)

QS? -)_Fé‘l}" | — C%?(JN)/ el
Thy C%w a W\O\f\f\/\/\/«ﬂ @%JW ﬂ? @X\MO‘M

Or Ho otbr boud, bt
o n
ke o osphine o Shuave, o G modnl . TR
o gt @ howamocpra A IRDXT~ modids
" ()

— M ™ = NG N
/V’;J (x M) ——= TN
D(‘OP‘ E ?m?, 3
) Q%&A O.ﬁﬁem
T lose \f'm,\, (}e—v\o‘j—f‘vxdtom v ( L~/ A (f? i
b@—hf\f%m

gCaJ\‘wJ oy d- fK[X%Vmocm,@ﬁ @{Caﬁjomy o’fL 0)(*—\/1/\044@
ﬁ\’e/\ |7y [\’\//\ ﬁw\ 2
f/([)(?\moch—@ M}



Lot M N e KXol ond &7
?

Mm — N
Ak WI/V\Q% Han ‘Exwe&/\@\? ?GX

be o o omomP [/L,;/WL
‘w\nOl/m[ﬂg

Wh—_ ?ﬂj‘ oo WOV“OV‘PLU;/WL 4 !r<[X7WL?: CQX/f
fp ~

™ — N
P l

W‘\/\,\ol/\ 9\IV\0-) Are e o &/W“O%avto{ vw%w]ol/vifm ﬂ{JM‘/"ﬁ
oA @X~mobw€% 5

M R
O~ =5 Colnon O(— m .
MQUY\ 7 ‘e,oto-*g Vs —Fl 4]0» o 72

/:/]\/ Eé’) /;J‘/ ’(é’*lw (96)
PN 2Y. exnit.
P RoOF
tho Tequemce (X) ecost od oy i f fon L pX
He  reguemce FPY @XrF-mom
M 2N ﬁ“@
w " p

?
[1¢



;\7 Qxaj. Er a rmo% o# (hg\«/ 7[2?\':71— Fee ?\(‘@FQ% | [7&{]'75‘1”'“ 7

—Mcad}a/ic@(
Coh L (et .
M) —fa I
be oo WOVV‘OV‘PL(/C/WL /]t V\MV\Q%} ovmol “&f
M A
b‘e« f.e'e- Wy\o"tr"-a_l(é.(/ V\/\R.{\,T)]/\/\:f*\/\, Uflg J'l’\mwg gﬁ
@X\MUOLAA/Q%‘ T—f\g/\/\
~ s ’\/,v/_\/
l<€v‘<fg|<€\/kf wkewf=60kemf
PRoOF [t K 7kt Hao e~ ]KEX"]\WCI/LVOQ o e
hove e @w, "9
(< 3_,{ a f‘/\//
ur\/‘ez/e_ ii[( M ™ ‘H),e_ Lmoeu/;;om L\owxowxolr‘y.)l/v:fm, B? P«\OC\S’
+‘£~e, Wo‘.a'&,ol fe/l?w\,\gq_ (fA\D, CDK"VV\PClM—@Qﬂ
< S M L .
%% C)(O-&\FY Te. lz:ke‘/‘?' T prove Mot l<ev‘<f=k€wnf‘
J

e {)V‘Dof\ o% e J”(’_c/oma/ (:foVV\OV‘\D\’\/{(‘m ~ mvxnﬁojomfj.



PROP 6 ot M N e KX~ vwodeQ/) o

)

YV
~ Lo v

S eoN = MON Fhgif = MEN
X

Proo~ Tft €/\V/7L 'g/‘owo\n‘)\a}/m A:% beca,w\f_ ‘ﬁ“‘ me F&X

o

R I"er e (:FOV\/\UW](&L/LJ“»)

M., ®N”‘v —’VAQ\AEDMJ%
§
<Q—P 3’—) —_ gatfh
t 9 g
T he (‘e—C—QV\f{ZoWOV‘$\/\/‘\/m A-Y% bQW WEW\ Q_My F&X
e hove  (0e iromomghism Crie Prop 17 i [k tachorll])

M., ® N, — oN|,

P

a0b 5 a8
1£®? £ g
0

Baﬂum r\hi/tmj He vont et wr eall ™% L% R o o~
Qwvvwmuttoij\ke \ V\/L(ﬁﬁ Cc/f’ﬂ '3~3 , O\N.CI &Q/R p 170/‘2'\4

S::Qcﬂ«\ nwe /N b Coy
N o MM,Q]}L‘){)/\@:(%\/L /V,Wle/w\ Ot ¥y

p\q::\é—?\ll

whot S N 0o e ()

) o~ & ES
Similocty | L N Ty gae Rrmochla T

Mu: =5 PR,

|18



EK‘P[I 6 Lf,\t 726 /K EX'). MQ/\A we_ I’\O\\,-Q O .;\/JOW\QY\{L,/[’/V\/\ f(vﬂ\ ‘/\:l,,\i/g

|K[><7{L~¢—! K [x¢)

I —> C?w——*&

¥ £oy”

Pro® ¥ Lt M kb a n<1“x7~wwwllmcl Ot 4RI e
;O°mov\~)>'W/M ‘rjz jL\"’-"*M

_':4;1}

P P
(&c_ wkion f?) B /

Pro? 8 Let ¥ be a 7W—¢O(/‘Q(/%‘f J'Lta( 0w o mﬁﬂ‘;m

V‘O\V'\?;I(ﬂ X’ \“‘e\ﬂ/!/\ "eﬁ Vwou‘?[/\/'»rm o’F fL\Q_QVQ/J

:l/b A %DMV‘E‘/\;\/M‘
JFO\':-Q 0‘? MJbL‘«DM {7<Y,}) —/\/) oo :F{V\:%pjﬁ ?(/V\QN\EO_CI
K %) o dnle.

Qlémarc
Rmk 3 Lt ¥ be a 7W_¢o(mmuj fkaf E ng
\r\o\\/\dﬂ X ‘BS c(g,f\.'w'tiw X ~ c/ovvvﬁ‘:/ j>7 of\n “ﬁﬂ""z
seby UL sk Bt S O bae Mo n oo (Ul
wi fh M #\“ﬁ. g i@ Lo chued . The rmpn{t‘% eboue

EE—

[19



fats, et i X m affee e 320 fon a KKl
W w1 e gen. S e Tw foif e
%WO :‘{’m“fw“\/. oAU «Qﬁwﬁvw@b\# bﬁ ?wo%ﬁ pr &%

PRooF OF PRop. ¥ @CUW\WO waﬁwéfootq A&H’)RDF,*L)&#, S,lj)
3 A/{,%mow-gj oﬁ e Ronrk %},rbw we moy  Atume ot Hace
o e foite open corwy X = U0 (T pt) by a{lﬁ»‘& rin et

ool o KUz T~ mookle M for encll 6T wl Mo dia. gen

L ¥ o bt et T SMC

[ine Pv:m'ﬁ]w@ o pore st Xoo foron & bowir I It 2Ty

A Haat ach Uz qp prineped,

o~ = X, Lo e ROXD.

(&3

<\ﬁm w«/)# R P\no‘\_? o {(jet %M thecie, ‘,# (DX‘mo;u,ﬂ;j
iIri_k el :J'o‘:: by I‘&-ﬁ/[v\j (18,01/\ AV OJ)QV\J
ENOR
S COREAN Q]

(\ ‘
Xgooxdy TS

¥
$ () = (VoD F)

WC hove o~ Q—)(,C\_:(_' feﬁm% cff\ rioen O{L@X“Vh%

*
k - .
Q—\}-%@}L" ———?@35,7

G )

g \—/\(.‘(J/l\(\nv(;)’) g &
\ - _ S — S o
T SO RS i WA )T

J*f\/\



7L

L

HW(‘_@((?? CO‘/- 9 f)' 17‘/ .ff/\ O"\OLOA/* ‘éo FV‘OVQ’ M‘Q #r‘r\(\ Fﬁ:ﬁ% \}LQ_%V’OPOII\HOh
F i ffien Fo oo Wl Have oid K[KT msdhfn N oned

* A
Py (feor 1] €T) rach that ;j—}ﬂt e SLm«PL,?,

et M be Mo Giuwed e IR[XT ochily S M

kgmomavfﬂh/m ﬁf ‘/\-“;/1
IC[X) — < [)(7\&: {K[j%]

I
VA

Cimilody &t M be (e K [V 003 - wmosh Ll

q\/h' )181 = CMSM{,
viewed oy KX modile . Ore rons (do T0) et

v v

o _ o
c Fip = My

%\ .
; = M '

3

T4 vemovion To prrove St L]E 15, cdbeed aw Mo~
Linitely WJZG[‘ Mottt Amee T o coboe

eoch Mo o a din g KX)o /S ol L
dov, b eply ST MO s e e CpOwebd,

(g Va g

N ﬁa¢+ oM 0%% 'LV\\VV—\%Z wnes . O ey g



o) Ww« Lot §:C), . redme e My Mgwmsﬂom 072
Mi oo mxdﬁfwa%ﬁg.mw Yave el NeAl oF

Pso) Mg st o e 3 on X

N
fist) L AtRmdeT (XY, <

Lo Pe B (%ﬁ’%} ko Yo ”(Dﬂ*fwk noclinle Wﬂo/

}OU H/Q_ fQ,J;\‘Jw/ TN (#\ \}D,OV\ p\,ﬁé th, \hﬁg \/‘Lomwv]gh’”%

yf /}-\Law/, N
T —

:\A O ;"WOWO«\P(/\/;/W\- J\t-ﬂq_z P "\'\ %“.8&»,0\/\0/\/

(v\oﬁ : %ﬁr rhows %“rt \P:F@(f?})

“< Y)C‘] ne C~re o[/oue
i)






