INTERNATIONAL ATOMIC ENERGY AGENCY | o,
‘ ; UNITED NATIONS EDUCATIONAL, SCIENTIFIC AND CULTURAL ORGANIZATION m
INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS (===
L.C.T.P, P.O. BOX 586, 34100 TRIESTE, ITALY, CABLE: CENTRATOM TRIESTE

SMR.637/11

ADVANCED WORKSHOP ON ARITHMETIC ALGEBRAIC
GEOMETRY )
(31 August - 11 September 1992)

Lectures on Schemes

A.J. Scholl
Department of Mathematics
University of Durham
South Road
Durham DH1 3LE
United Kingdom

E N
|

These are preliminary lecture notes, intended only for distribution to participants

Mary BuiEsinG STRADA CostiEma, 11 TeL. 22401 TRLEFAX 224163 TeLex 460392 Apsurco Guest HOUSE  Via Grigsano, 9 Tew 224241 Tereras 224531 TELEX 460449 !
Macpornocesson Las.  Via Bemct, M TeL, 224471 TELEFAX 224600 TELEX 460392 Gauneo Guest Hovse  Via Bawur, 7 Ter. 22401 Teierax 224559 Trues 460392



Triesw \J\low\o_sla.op o~ Ar\\’\»\m*fuﬂ'(.?m C\wM} \l
pick  Prdula Woksiop on  Otrvekg 4 Avitaeaite

(Tu\\a s 2015 e VA4 9-)
leekses on SCHeEMES -
P L W g

: AT Schell
T S‘:’ec R

Tw vxou've gt geowmehy  Aae 3 equvdcucn g Calged: -

t@gmg w.n/d;:u) \ — (‘fi‘« qrearabedt \‘k‘ﬂ"‘*\ ( cobrevaia.€)
+_MPL‘QN -—C*%Alaﬂ:._s 4+ ho«rp‘n-ixha )

T qpasi- pogcdive  vedelte, Q. Vo umshaud G.kj;»;%hu....ﬁ o4 2 voneh €0

Tn schewes, frke 0o ke ohseor ony g R (abmys Ctentabebie
W 4 ok s ivch a ‘h?do’;cd spea &l-ﬂc"- , W"—u i
o ey 4 vy Spee B The e affice shive - gumesl  schenws

To  dafhe  wu f?:e\rak.‘ | brpalegy wike S any  idaok ogcﬂ

Ny = {P ¢ Spec @ ‘ ‘ﬂ > } SR
Rep= { () \l(tx\ oV - \l(omh\ .
Gy N2 = OW (o)

N el
@ Voo eN(BY < WJ{oh
m N = ¢, Vo) = S &.

Poods (b O wma s ebuan c),'ﬁ« ohhar  Lmy : le- Mg V(pak) ,»
a2 an I Hoa te pevVim T v, Ax e
B 14—‘1‘-‘ Lev tt&b', ta. mseotnbs\:)k s (\:DB"‘“""('

Gep Temger B2k o pevih)

@), Qv) @ eny  exwCses




A

() & easy e O veLaly ter la 5 e MWbemdie A
alk  piwe ideals C(U\\'Cu\-li\-} o

Gy, Gy, @) shas tb A bt N(a) SeABfy e omifias J‘N"

b Chesed gl sets 4 =« tepllogy  TLa e CMad R

Zociski  togolrey o Spee R

p\'ma»a_ e ofen  sebs, e Asgla ok B dJSHA-%L«:JLO.L
Spen A3 s

g = x\segpecﬂ l f¢\3} = Spec & ~ V)

Coangy &eia). Clearly

Dy 2Dy, o Spee b~V -;f\i D
. J€

“Tharadove g'h B ¥ 7‘1 2 o lon v one L beplapy 0a S?‘Le

"1)5(\

Exs. . kR = Ra& y Speu.k > a Qo-\t— .(PWQ‘.~ . \

L

SRb] e mrl] Bom e e (X0 fr ack oa (0)

(1-@;‘-

(P{(,h...\t'.-—- _ o
(e

.

-
Vit L

() B wir o dased pot  f Spec (3D L~ Jr ) V(B

§ 2 o & a=(0) % ot olones g 5;(0)3 B Ate WLia Spaa
‘“?w\rb b e Spe € 3 a (loed polt &> B T oa waxwak o

Pb:ﬁ ¥ Groy Epologs Syac, X X dased 90!3 \&e\{ 3 e

S A S O
Wi = Y

T I em—

Py mek s wematatly  Tradate (e wit T umion 4 |



Pog=d NV(®) 3 wrduwele &> 8 = h 2 phee T4 », V@)
Wa e usmiape genent  pelk, nawsely &

Yot Pl aanos [Ko 3 Jane. Toan 343 = VO 2V, 5o
V(o) 3 rredwaltle, Tf i Was Aol geatri polkt 7, Maw
VA =V, weee Moo e ad o peg

Cowvessely , wnfpae N 3 Wreduchte . Bione  witoad las 4

Qe elihy et o= 3o, We  fuvw D B.Pr\\a...e, Y x,ﬂell st

Xq € Q. Ha V@) ¢ V(G = VD) u V.
V) = [\/(oo AV ((xﬂ] U V_\/(&) AV ],
As V(E) B wedwde, V(& € V(GO o~ V(@)

= LEH N ye X, b & prime,,

E. . Q= wix,gl, k=l . P ideab ae g B Hypeor-
PO NN

(_K—a\,\d—la) fw a,b ¢ k
CFx) §w  Fekliyl jveducte; ad

) ® e gewed e VY )
The ot polb M VERLR)L e closed |

o ot e ?c\\h

SCK-«,S-Q | fab - o4

L6 ut-x*atn]



Tn Qeme=t & Q- h'[K\,...KN-I S Rzl he  dosed
?(Mt 4 Vlr) ove C\M’\'

{(N*ala---—-;"(ﬂ"aﬂ3 \ (a ek-“ B i e Ren- rét }

Coy  Wlbest's Mol stellen sate )
. Q : Z ’Pﬂ\blo et Ly) , © R 2 discwere valuation n‘ﬂ-;,
A L @__. Jenesic
(@L . . . - () ™ [ closed
oy &) (v &)
Spec R = § (0, Gr\g
— o ——— e

TE @R —> S5 3 a hawomogliw (hu.azLao_L'.)
e O —7 §'(B) B a wap SPQ,S-———>S;>U_E,

Whickh B towbimuows fv Zara ke +op6(033 [?xe-ra‘mj. x

by ecavpe . he  uois wap R — R/@ (fu c_ua_'rdm)
Mduwa Q& wap

Spec &/ty > Spee B

Foar (ov easy exescse) . tRE  induwaws  a | MMQOMN?L‘;S‘\« 4 ‘

Spu— Rin, with V(&Y

Now  Coawdu Te dazh‘ﬂ_%ﬂ,gam opA  set3 ’.!)f (feR) |

ok R ke SR wee St {4 w0l

Bop® A R o R indets o Woweowuplsw g Spee®

nwet ek
B i bt had haben Sqec € Jmarimal vdeals S KU wwap wmul- ]



'p%& Lex 1)& —‘79_} be AL Qg,;.,m.-:.t_m‘ w.n.rm-,.__
PGy = x/4 efy . L & e D o fuk fé&b. D
B = )& <8 . T clam 8 e pae dall o afee
bge € Ry @ ok €y, Mea Fo dows w2l ol
Ce b we han Bgearan . §Tob - §7c 2O, and -
§Tok e . AT P b opiae ad fép, oa 4 ab b on b, heaw
e »\. ale™, io/;_* € pf. T ey Resy do Clack
Lok bl——-apf B oa abBauwng mag 3+ - Srtc..ﬂg., o8
B ooaa  MVrse % S}U-Cg: 135-—-‘7 LP"(.P\.

Prop™ &, Spec R - l_EUI D, & oo g =R
Mave Q)(’m.ird‘-u, ~b_; = c?“_[,-b'h & ,}C._.,j.;.,.\ci_I - .J(-f-)

Peay Ly TNt A GOy, Dy = 1\31 P G o kT MEY =

V(C g D), st ks § ood oty

N ry I FUUEE S W, W TR Tokiq EEL e gqu
C-oo B0 Y= R s Ado. =@ = a =R

Cwouw\g‘ S}a._ﬂ; 3 Gpman- um*ur(emi oy.u. u\rv.\A} _Mr ~ fi

b cverivey |
R open  pbick W o pwiwe o Oy * B T A
4o Ss  TheX ) S‘.(_._ R = 'U;[ "'55: R Aae 9 < f:k:t-t.
LeE

gdoxtr  TCT nak o Spe R 20D Ve haee

E}w o (,f - F\.' . )Cf. T ) o {—w w f“"‘k ‘If c I‘ mt.\,\ m\;‘: < 6:{ fug™.

G trite Ao Z G . The | SE G T
D

Noacs Spose 2 Ll s




N

QQ_M-_ %\4\?‘054. ‘E}% e Q o F.D‘f 'D—D%‘ Tl %’\205‘ Jcaf

Sowe W2l ad goma ac R [S\\\u.. V(ED < VgD, = (s)clm.
by Peps | (i}

Than ttere D d-nf\\uxdt o Munuw‘.h:su
Cs1 g — Q"h—

oy X/ a.“x/%m |
I~ peskader, Dy -_’D,,ar fare D am  Romoplam  Re =5 R,
Tase wap o bmenie (3 B0y 0 ban gng gy )

Theavewn  Theie 3 a unique  thad o weqa @=(03,«(L,

e Vst Shat  uca  ther -

B O =Ry ad ¢ DD, e estehon
L\MMN?L\E&M (_o(b_s,\ —_— (D(Dq) i3 'Pi'rﬁ v

P

@ LO\‘ = QP , e Lorsakion a'flax S, g ey
b e _S'f-tR.

Y_thm-ua , W cv\rccu\a. dattfuwai~e (D Wirigpaly loa N fuest Oxitw,
Sw YT)*& (‘axAQmK e b’po% ond 'D‘S_(\AD% ::-.Bf,e. 1
Tl Pt B ephiemad by he fude DR o ey ey
s s e B We define O(W) for omy o LS Gpee R
CD((A) = {an Aap 3 ST W —= L.L R sucha  Tek \‘S‘Of
peh ‘3

QO Raquished -B‘g CU  hwere edts a/gn € R__g

Fucka That o alh be D, s = _Osq:.'\. e' Rt’ .. g



FDQ‘S’CA.\«? + o x LGM?OAG.A*‘-\S':K amakes (D M Q K:"

oo~

D, R 2hig B ek T aan jedt G Dk

{1 ")m.ﬂ.mx .,3, PR W wadygahl fa P K: e Kii o
. ¥£B§
A2 A
N
T wiky pert B Ao shes ek O sakifiee  fe

skea)’- AXi WA . H'ﬂ"‘“"g fg«mait:, frow  the foer TS
{Dy 3 gomerak fu  dopslegy, ome B reduwd to Shouing
crat 1} ,

Dy s ceQL D&.
ALV TN :fw 2vem U ek om (X)) tath X € Q&. \yqﬁsf\j.\\%
Pie, ffs () ?&j,-}:f;(ln elb&ﬂ) ot 2 & umiqme

-

x e R M T s 00

PN N

Thas @& paved 2 fslews,  Rvat, Lt) Covsth, o Pupowition F
" B YUUULNHBLI- ® rplae T oy a 1--.\«,'& Sk —— o R
AN Fa T - i\,?..,. NY fw  gtve NV Nedt e remak oW
re,?La.c.‘Mz f \.oJ a, }OHBH ?M f“ does v ob\qnz;.
Dy o ij . 8o ‘aa Pop> 4wk @ adbena

5 - CA\ft x ... + C‘N f,..l «f'@f’ SO AR Cy € R )
N £ ppo K - R da ke =0 Ve I

o ppo g €%y s Pgq ) e L
Thhen §0 = O v Ak i amd e (arge) M, So

&Mn z (2 C‘f‘\“ﬁ = O | v Same ((mﬂe.r D M,

As j— S (AVY R oA Qﬁ‘ , Y = O,

Uit shos  Thak xlf& Tl 3 Uniqe (e  oflefenc

bt b, 2 pa s e '3 “ae-;ka whken as 4. F\\m.u.j e



ASfune  Thek {3 ot g guelh tteb Ps:, fus: (XO)

?,5 ;) g ol Ly Wak

)/‘5L‘51
P R S /{‘-“\ for  dona (apa  w~ (u‘*dé(m-.deu- A C\

The  Londition 6 1303 implies: —

2 (54, )7 (4] -5 57) =0 ke L m

WAt A,

e otz b; f;m f;,l = A Tk ’bét - ‘D'i“.

s O ekt G S
a  porfee povee R O] W G A e’ 3 ia R wr
i-'* C:'.h{ *--—“'C-ﬂr'frl!.

o) = L U TP TR (% +)

Wi - T S Sl S RS- Thea

3
= T AT by ()
=E37 R s e % € Ry

tone

W,



I, Schenres

DVeg? B Loy dgyd Hae © o pair (K,(Ox'] , Uhare

e X B a h?ol.a-ﬁw .l}au_ Y

'-XBQSW%MG”\XW&W&‘@X,&
ove  loted  vugs -fc«e,‘renaxe\(

NOﬁhm’\ M r} X € X , ’{Y\“ 1 W;w "d-Qﬂ.‘ é Cg)()x. s "{9-(?.) a1 MHdM'Q gi‘u‘

COX,:L /"’"x .

Exauwgple. (X:, (QK\ = Csru.Q, (.OS?_“_Q_\.

We wit i3 exawpe v cdafle Sdumees | wilael WAl be

reelly rged  spaas Licdly Toworplhic 4o (S’r—u RJ @D
Firsk  Jowa 1desy Afowa  suea} L WPV
\-4)( D4 ——:s:—--")\f ke a cobluutma wany o& +09mf‘:m

spawes . T Fooa Sheat  ow KR (¢ abelian gags o )
Wt defls fe olifedr Mage  AF o X by

I D (A N VSTV ,ovatx

!

iR ey bl e F T oa Mﬂ,&,[u\m oxiome L]

A Couanainm Situation s B ot X-—i-') \’) AJ- o X
ol ‘% ([ ) \f, h?th-u tAbhe  a M&wr’q.‘n..

o ‘q— '_-'> ’&.'3

Example. Lot A&,% e hu Buemve, 4 obuaon 2
o~ X wptohve.L} (RNwew -F;X__;.\f ot D a

Coun o ol mavfﬂ-«‘h‘o(:‘% — $2F, gve by



V

Ky "‘%(\ﬂ = $FHW)
\ B
iumkmmg fu.udimz —_— > SZW‘HNANS :fu“d‘;Mz
o~ V Compoie Gsiha & o~ (V) )

— Mt R :\\.\;\— “?k\\\o&d( d&_ ot nuow fmd‘im“_

e
Qe*uw\\t fo , genera sibckhon ok £:X =Y | G au q,, flare
B owmohar tray o oeSiibe a wnap ot % — j:*%f- Ceovyfvueh

A wead %‘L%' on X (e Mvers image ) de be hu sheaf
pssotiated 4o fa preshead

M A—s Lk 4 (V)

Va2 ()

D’u ol ek (Awut o ol open VP e %} LD j - Nirte
SV Em:Lou"ha_ tihe e Aefwito. 4 skl W fau 4

C: fyl e ¥ B he Mduiem fa. ST, , he C"‘% 33
PY e Gesber sk G, o dy D TE g ol baan
‘f-nd' Hzir hae D o vahad ‘Q\JLL’hm

® B (G, K)o he (§7g, %)

To see b Yo g WD, e B 5 —F bt a weplane,

br Ve X ke ope Them @ F(E(YD) €V ) hae d o

I bred Vmap o

Yy o G0 s 78 ()
\ﬂ‘la, e otl'g\\u' B oo 9} ‘S- UF& . (_,i»""‘w» lz' [y °% (3_5.--(\,) o ’f\\f"(

Ly = ooy ° ¥y GO — G5O

VW;a,.'«_a Ve ghey o wnov glisin 0{-_9 — O



\
ARV IR ha Ao §Mifon 9 ;G"ﬁ& By iy Hegle, \
has  om?d  prperkes,—

o e gheik (—E"‘ﬁ,)ﬂ 53 ‘qlfou ',

» i S X ™M » he MdeRa 4 an opa absek
tan ‘g."_%' a 5‘“"'@[‘3 fre reshochn ¢é A} 4o o)—u ey M Y

?w\xﬁ‘n @ © uSv.n.u:l M?N.Ud Eﬁ S-A-aa\.a, “ 5'-" ond £, are

adjodr  fua d‘w.\“_

Conseqputnte . &: G —> §,F  Mdews, fov ewy xeX,

& Womemonbise 4 stalley oy ﬁfﬁﬂ — "-:-}_x

Degr B oweglasee O 00— O, 00 A ol dged et
B A Pair (},5#3 e :
v £ X Y 8 a o anouwy  waay

4
g, Shoa Thek i (D\{' foy T (Dx,’l oo bal

hourmmorp bisma (thek  watans ‘f‘:.t (’W\f-(m) c M, \

Rewmashs () One  Shotd  tad o Oy a beua "fu.uaqm" o X
O MPL.::\.. ‘f»o..\ X o Y Lodd cpnden w\ i\\-fwmh‘a\
fo pirback  Funcima, ThE B Wy o pet o e

AefMih o . |
Tae o+ pot (f:t 3 a buwl b\.okmw?l..m..') e Sty

har o o Fuudia o g T vanithe ak §0, few e
”'P"‘ub““‘ " o X vemishes @ R .
() The  Aovedide (%) o~ p\O  erpessa e Ao e

5;“‘ Ond St ofe a.«i:xd\:v\" fmd'wi (S-\ a \eé\— a.g(\‘\;.\q.

L T N



I (X 0% 3 a leally viged Hace  Ruw WX “\\l
0 ptn Na Pa;r (u\) CQX\Q\ 3 e a Loca.lld n\%é! spete.

De = A offine  Sdaawna B3 oa Lccalb ged shaa
Vowaplin  +o (S\ma, cﬂqup_§ fvr done R

A schere B a4 bowly g spaw (X, Oy

whidh  has o (overig X = U W sude that  esda
cel

(uc,(Dx\uQn Oun  AdAa Sclalunr

A W\._U:RL;SM 03 Stheevies U a Mw‘)bﬂu c} \,Oca.f.l.,__
' ragtel pates.

E‘i. —/P\“ —_(S‘yu. _Z[’x.,x,_. . x“j, CQSP“_Z& o 1’).

~ affme w-Spalk

To  Save Spaut LR wow S?.u_‘l fou e ‘?c:r (SWQ;(JSWGL\

Eh - Ipw;f'd\\'{ V\-—S’?G\.LL ] Tabhe W« Copve, % _/_P\r\ -

W = SpeZP% o AL ] osise

Tk (lzsh\.x.; Cad Ot~ o
U, » Uhé' = ’DK_/Y. T S?‘a__ﬂ yx"/x\. .. X"/XC ) XZ/KJ,:]-
d

¥

t

Now s Xofyoow Yelgg T en o vadkhy

thd b .

Spee U | Fop o elxg, T e Uge

bR

,Eg %AA—I“\} ti 51 LA 1} "1"%“4'“6'«;.&3{:.‘(\:&*' &!me% e O tQQ—‘ R %Uf

o topslogiea  Speain, e L g E YW ™ Sthenets



e n gl e sleave, degekr, LD ptve e

=9,

3
C
<

Ex. & o frad. Lo X = Spee kbyd - {@p3 wn

Stvuehoe  Shaad Thew Owe (A

T(X, O) = klxy] = T (S klyyl ©

Ne {Aduated I C R v =~ T 2

Spe. h[t,gﬂ\'
T perkeaar X B wie ape, a0 X F Spen k[x,y9].
x
(X = Al "“‘ﬂv WAl O ac\« L oV uﬂ
Now  ler

§: X —57

ke a M?km 4
e delerude a Ohg

Schenes. \lew
i_mmw?u‘xm
-&f{ . T, Wy — T, £ ©x =V (\(/ (DK)

TF X o affw , Cuogle do cutewdne § .

—Q\_{?ﬂ% W ler XK= g}u—g, - S?«t«_ k “Uhaw -E*lrﬂp ‘f\? cbnw’m a_
bijeho.

W OO Hmmw (e, R,

(\\ ) it \k{ = g?'t"' Q :

ERVN ‘g-\-—-;&?" N VI L:3<d§\.

boe oo (K Spee®) =

> Wgy (2,7 (X, 00)

ExXerciser Uie e Ca\ru‘u\? Koo h w b ”D,& C Sgec. klx,y7} 4o

shew (@ X W & schewe; omd (b V3,8, = Rlx, 97



\

CF\'{ a an\..\?|a-e_ Pred.. We  haee a-lurud.:j scen  tm
(a hotwaaplziy)  oeternde, a  wy 4 topdlegica

T U W
@ R' — R
Spacley

S - SP"C'(‘P) . SP-&.(_R —_— SP—(.( Q/.
Tt e Sec®, () = g4, ad by baluakin UL gt a
Wouoine o flai s
. R —s R
AL @'y 7 e,
This allows wi do defhe ¥ Og, 00— 4, NP
Fougws - ler N
S = () e O o)e L] R’OV_
eV
Depe 4= B () e (U R
e s ()
't\, - CP‘\i(ScQ"L’\S?\'

Owt  (an cluck tha olld\\-g o MwF(l.;zs\* 43. shasves. Lhen  Owe Waa
to ok ThRer

Clany (‘f';"f#) T wuwl:] dateSwole d ka 5; ’l'\'\
Cose (i),
For @) ome weples X oy o ope overing by afd

$ At s A The reshach ow '6\ :f:\(-—-a\( +o U B oa

el deck N T (P N TN R VU O R VYT OV IS

& Womom ov gl pa @ R — Mlug, Og ). T  Sheap  oxim
fhsws  Thar  (fi)  we  fom  Soma A X DY ms euly

y's LG"J;‘) tone  Sfuua o homnovplarn cP‘.Q -—7‘_'(\()(91(\.

B sty jee Horts laviee P,ql o Mb\\ufwo\ Q_“\,



AN
Ex. Hv oy Shewe X, hee 3 0 wnique howonevplon
Z — (X, O
ond $o O i kaovphitee

¥ — S‘pu_ Z

E. T X8 a scene an R ode g he frg
Mph‘au Spu_p- —n X 3 Colled ha  ft 4 e bl
pods g X elewoked X(RY. hlet's aetepe Tt v Sone

Speciad X -
. X = LA“ - S?l_(, ZYX\,. . X(\-l
Then (R = Jhemomapians  Z[X, .. %0 2R3

~ R™

One ke bijediee by @ (@K, . gG&o), So AT(R) =BT
T~ ?c..rhculnr T\ (h-\ = Wr , “\AQ\-J" a.{'h\..( S‘q_q /h_
v X =R, wen tutwme Yo he (e Rzl (feld)

Thr an Syu\n.: (peit ), aw? veovp bl S\)u\ﬁ_—-b T wa
syt bebadd M o g D Uy Tk 3
T () = U U )

ol eactn W) xRN EXaueinlag i oftning  dah e set
hot e taebgies RV(R) ss—an i e S g4 Wue M R

T o S AL e, e o ?-b\ Ev;'-’k-l— A
ST’ % 7 s hee SL\Q% ﬂ X
el $ — P o s X,
. N e

i

- s
-
d




\\S.I

A TVORCEN W FAVE S S ma o clef‘\«.( ‘QM){d\\»—( S\)c\t& S

Py e "?v&g" Coastuction, Llit W wm sketdh Let

S = & g
ob,od'

\be Any Fred g tf‘CN x Bunpis | S - R[XOW,XM]J ""‘h’\,,gd. =

MM%%W&’Q%BM% s 4. We 4y _a_-_§u§w-_-c vead
.\jcg. [ Muo%gifﬁs A

’\3 pond dC_Bc) &\3 (\.%‘1\,
Lo Sp s @G, aw ade
’.PVGB g = {L\AMC%EV-. ?f"\ﬁ‘-& 10 eehs F e, \"‘3 # S-'!- %

Tin e V00 ={p=a) D} - $4bI3 dw £ oo
chaeu.-e_mq) _éw\r Qs efw S?,a R

o, Vhee b wiiqe Seesy ¥ C%m&g e Py S
F(-D+ © B - g d;(-/t & o e S Wawog. o degree N dq%ﬁg
5/ \’W.D;‘S - € £ 3
, ¢ s,
C’\)m‘ S, (9(,”35 DA a Schawe Ol
0 ' ) ol ' e Yo
C’Pw,‘;*,_ SC'P) = {degu O oaves 4 e Lot

e T LN



G
A ““5“‘* Qta Rrah 3-AA (A oé, aﬁl\«e_ Spaw A Gives  aa —fd(&ocq: -
lex = b« eabev Sp cea over A :F\ ed v CO-A:-\DU “—&

ne o

(_recQU Thek K{S\"PE :h' gﬁ\,AE’-'-E o . Sﬁ\M“E 3” ﬂ...o_ WHQ‘&J" ’é’ o

’E&__., . & F [r\ Lopied] 00.6 ol rlabagy  durhad fm _ ?Ls%_;,tansx ,‘)

n

b NLED = Spec (e B) | Mo NIED 8 an g botcwes,
ard § | |
WIEY () . Hmhw( SamE, ) - Wow (&, - EY

tho hY e Y (Y Na?’ - S O SPR VY 4 Cn af-fvw\-»( 3_?‘_“-“ -5 Chene :fvtk

A edw Spaw Cl«o_o;«\a,_ a  baad e, .. e, g~ E (3 A o 4 olimtr i orek )
Grees  On TBouesglime \y E x> wle,. .03 ad w  an CFomerpbde
S L N N

%L\W"a wAL-e A Q—"%\L}’ Fé E a a
wModute o e R we can o
Wwiel - S?ec (Rﬁ\...ﬁ\
clidh 3 o afe R selewe 12

M

¥
5
4
N
m
L
{
—
;

Thex 3 aw dnateqod  Cosluehen o pmjeeke opas
sz. E/h he & e tw S‘)q.cel o Lo~ Qe
TPT_E] = "Pm-b LS"X“". E\
Quee &K“E Bogredad M ona obuew  wxg Tk R ek eayy  ewefoide
Woohe  defiwhe o4 ’Pwé’, Yo Zex tt=r

PIE (D = (E7-fo1)/r - T » €3

foe o poyeebe spee to B TE Wi be gueatsd (ser 4o
o relakve  gefhus gMrg vedkw bund Gk Dejecber loundtes



X
v, Schemes ( coutivnad) |

TH U CX 3 on o whet, fan (X, 0 3 o locatly
g ed  wpac, LN (u, Ox ) 3 abe a  lewly wawydi
SYAU.-.

tH- (X, (ij D a  Sdaua LN (U\) (97(‘“) ) wbsy A

€ chuawee [qurc:u: Prove Thrslj, We b WD o 0 Yeen

ubsdi2ug 2 X

Tor K\m?(«‘-}n wats o W WA 8%‘3’&113 bow  wee X,Y

do  dewste  schemes (i€ gpams 4+ svudie  sheaves) | owal

-f—:)( -~ bo deuwste M_(N?L-{'S"k) ca schanes  When o
tefr o B Mﬁltl{"ﬂ '}OPG(noo:‘cql Pae W WA s k
S’:(X)’ fp({‘) ......

Tt usdedr @ e fiak pamgmph 3 ven teeb F
X B &
buflsee, Tt gt 6)  oyen fubispaces 9 g‘,b() od Mo st
&  op  whsauns & X

Niw ko ar cAoyed subsen, There © me  gwaloa ous
ey, Fo sy, resbk o Sundh o u\;:ad o o cloted bt

To S;uc;&D a. 3 clo sed fu b s Ui " Ler, o Wl paed

th\"( WY G\J.a L Ui s LJ\\’j e, bt elbbe . Mlag Sty dut
stead-



We  herefore e fine -

A\ 2\S
Deyt A osed  bidhewe DS K ® & sdeewe Y
237N, | o \!\.MNF(L\;\SW\ c: X —= X Suda YTE=A -
&) on  topolagiek  Spaws, ¢ 18 be Mdwin 4 a desd
gubier o X |,
b) Mt haap o Of — 0 Oy B A Swjedimm
(a0 a moplip o sheaves)

Ex

Aun ples, X = S?u_ R  Tuen

g xecl » Oy tdeat | hare
TS A eloyed gub 5 Ohewme X 9 X Jouwwwy o

Spec R, hn oo, duke e Canswiwd  wag
C: Spec /e — Spec R
M tdelfy e spaw 9 Spee B/&y, b T daays Vo), We
ned do thedk (), ok TRD T eskeuRealy  pbvionir-
A= e V(o) b

&
i‘: : m\t,x = By —_'?>(cr®‘f\x = 8y //u'&ﬂ >

ol '} x ¢ V) ne Ce A, =0 (e aow 0 WY W
e, Vdal <@, ad to ({, OO = 0. Nohu e
as  sp(N) SV | defjvear & GAN B gane redRlal U g depreret Y
MW flog chinnt Shee R D D Aupe (K3 s
MM"“Q:"G S?aq‘ % Y’u' %
Bx

net Brivnald ‘)

Xe @ Qe whI, mul Comdee &= GEY Taen V(@) =560]
ond Mo dmd abschene oftadead oo a m Tx Spe R/
Note

Oy oo wilpotear Clowerks! Td se= s e T(X,00) = kx]
fen i (5)

S wwerh A

Nt
g " . S
2 oo wa 6N d 5= 2o
3:0 .
— 50 O tteovers ot alse

e vu__/_b_kc_‘ S(O))W alyo



N e an ey m e ek M M pouts 4 =, fm-; c“‘-s_
We. Lot an \\-\—f\\;k claa i 3 tlaser Sloscdeieas: —
\(‘C_\fzc_.. e, ... c X

oM LAT Mo Sama M{r&jiv\? g?c.u SP(Yn): g(_"t)x ‘TLL;
ose  (alled M fesinal  wed o bunrurls % (B n X — fse

o5 wsefid for qf.?lﬁ.k,a Wre fuods 4 d: ({eradsed 3““"‘4\"'}
(= naeint

5?‘\(&, LOV\he_L:HS\-sJ, S -) o Q{O_Sh'&ck O-L‘aQbMQ, ﬂub\.d‘na .
_E___K' et X = S?u \’-[X,gj-]- We wkdar e 'a_ma sulas chewe s
\{/; Y ﬂ, X mbua (o_d e ideals .

X' < (xy, *) YENCR)

P -’\F&T - ‘&, Sy LY) . 5?(\(') - N{vy) = " —axis ,,-

We  tepet Y oaw N~ for Repaudy, @awa kb

WW”’T‘* dosed  pads 4 3p (0 ae o R
fw““ %3(1«-0-., 9) tatw. a ek 1_3, ot 0O e A ]

A I A wed g, % © Mverk e - \a[u)to']\, and Nasefere

ST W ch,!*? - (\“["f“']/@ms’-’)u-a,ﬂ
Hevis. ap Ay = O o \’:Q\{,j b hort =0 ™ (9\*’) R | 7
— Gy & WL, Oy
Vots wpypst =0, Vo (9\{’ b =k [11(::-) g
CD\{’, » @ Q‘ Lx, ‘3—5/(19, Y 3 ) 64, ) L e T il

\'f



AN

et

l SP‘—‘- \‘-E‘Aﬂj

S\«J:-Sduu..u Lia Yo  orise {-\N%%{*L} ™~ Mf" S-a.w.zh'ea
M oushade Ma)Y waenbpars  ape 'fn-.'q-:.

Ngo  we U AT s e 4 e west .k}wmr s Vackinnd
"N A clavag MWa —_— '{\L\l‘( bedkd‘.l'ﬁ )

Doyt Lo §i% oS, Y >3 bk mwgin W o cakgey

We g Bah A Ll prodew o gu?amgouy_w\f\(

o G , lﬁ;k.gh.,u AL Waov ?\a:.sus N Tl e Y P W —>X
Wk WeF $opy T gota, and  Sakifyig e umiversed puputy—

s Q- 2 —2 X, 01.7'.'2 —Y  arc ony WPyt
G'g e. Fatha T SO("\ = 30(1” o R a u.h.ijt: Mlﬁ?&k—

Geined -f-u.lr -_% o ‘g\laﬂ }wdwdr exdn it 0w WJn Gt yp Jo
150 neovplAS na (thp Jotons fiow e Uwvesad  Puoprty),

We v o %:L-{i"i"?-i'f;”" (p\.adhd' "’3 X ¥ LY d..‘qaram. bet sty
3

Slavamndr se3 e o\q—-. A e L
a, o
VAR
e
5'\> S /9




Exs.e T Aa odegeq 9 S Me Sl peddt A

—

§.X -5, b‘.\f--?S ex3o  awd i3

Xy = §Gwd e Xx | s@arzqw 3

S
S AxY = WU £70) = 3" (D (hewete Mo wamee )
S Se S

o IS— L,V ax Fls gtz 9 o sek (spac?) X) ot
§: Wes X, g Ve X e e Mdesines, P

Ax ¥V = WUV
x -
T"\we—‘“. TR bee *?wdum' 3y Scdaguaen exst

T Aea. &h, ‘?wd( C\-) “Tlwe 0\“\\4 cose !

Xz Spec A M= 3B A R
4o
N e/k Covetspuat> ;\ Z‘, ,
S:.S?.u.(l ©
R T \n\} (fn Mner p Lt Tien baat & Lt Can fove
fre tensovy  pvodadt P&%’B) foaedtor  Lah. e Wags
m, . B -—796&’%) n,. % '-—-99’%?
O v ongd L b —s Agb,

TA o he s ves S ek PWW*‘:\ » fov ansy k,s‘h\wc”@\.:x-\-_l &N
ﬁkﬁq | e,: A — C, e,_‘.% —_ C fncha TRE Q‘Uc;f:QLoLP

hert D a lmigue &3¢ Pfﬁp_'g — C ek t=F O e

So T e defle Xxs‘f.—. Spec aag’% R N
O DVA W vu.av?\«aw I S S § (qu\m? frm W) Raw 4D

Mamediakt T Xé\( D a  4doe ywdad



\kl

) e geu.r-l i< OLe (Cgvess X)\{) S \0:3 6 pe.  aie,

ond \a e stred g hdrdvired lowr  dedinu Qnamweu' Aafibes

Xg\( b:j 6\»;?.&:} -}aat(’\-u prduch @ na dype (O T Case
d  mecessihy oasult Rortslove , p . BF for (o0 wldosu D
he  detesls,

E_E_o Ps ZIX\,__XV\——S@&Q = RIK\...X“—S e  have

AN, = AN Spee R |
v S:u_"z pec

Noke  ther’ as ey sdune hto 2 lucge  mevphaa fo Spec L,
e B fn any paic  Sdeses X e pudedk

X % ~ hidh, e abbeuxte = X x Y.
Spez ]

e A% AN AT

. ’B-L-S'\\ihm& e ’\_?_v;l — ‘\?v\x SVQIQ_

tNo*"’\h'm-\s, P owder X x Spec®' oty q‘pbrtv\\ﬂ
e R
R
Al Lt Can  tenSideu —
e N, T X dowed sdsdasas. T fhelr M sedin
o e f?'m«e. ?W \f‘\;<\fz ] (T s wr al\m.j.; a 3513,
o b g_. ANy 3,.,5;:,52‘}3‘!!\, mt\rﬂf,’).

Ex. X = jﬁ\é) N, s by (@), Y, by (g-x),

Cthaar o o 2 Say)
Thaen Y, x Y, it Adsfed by (b, y 1) = (v, ).
%

A et wim Mwedgligbes 20 ™ We X - dieckon T e
Shramae — {leovehc pie bt o Moy  Capatadk 4 M LOWT 3-:;11

W—l& e e &f‘ o @ Sy et G&.t%%q’:f‘. Wu .



W K
TDapoiaat  exasple £ibres & a wovplisa,
-_— Ww'w‘"‘"'"'"‘ .

loex g:»(-——'—"?\‘\/ Ve < Mwy\.:sm’u \Oe\/c\
Pt , Line vesdee bied  R(y) UWe wew defe  a

b4

S AL X? R N VN closed pubd A U be =

Aosed  Rhidewe & X s QL»@\A% e vole o fa " £ilere 5“2’3‘)“‘

Thre D a Wb _Yga:m-cp\«:.sw.. 67: Syee by — Y

S TRak: (> a(T) 8 he @ gk oy e
@y & cg\(,\a s hiy) D e quebes
) walg

9
\47\;’1— = Xb R — X . ond fer da L& 1t }qu"-d'l‘a\
\$, \$ oo M 244 fuae T
T A2

Ex. X = A5 < Serlev], 3 o - A= Spee RIET
\o.a -_g“: L W — 'WUAI-V)'

Tko.m \ex ¥ = (6= e\\’, a€ R, Then iy =R ard
Ao = X %X Speek = S kifuvlie R 1
E ~ P wlt)

Yo Y‘-!Aw\\} Wee o vlaliag b WV, o a . TUkrefoe

2

Xy = Syee h[m,v:(/u,_*vl_mw 5o b ko TR

f”‘mb % Lot e wt -yt oa A /ALR .
Ta\\c,:wb Y = (o) e ~ Lﬂweﬁ. Yu\*w AV Riy) = k()

-\ ¥o x = Syec kln,Vl® e (O

2 |
= Spee k(e [u,v] /( C '/ARG:‘)

w-vi-k)



X

We sy Xbo) B Me  gesen £lore I Xé-b\f.

X = S?ﬂcﬂfu,\ﬂ/(f) ware £ e Zluwv] f40

\1/ (a.n\ Ovi ey
N 2 See Z. ij-‘-‘t—“j

Takha 9= e Y for apine b oo kigd =K ol
Y(P) = Syec T[MJV]/(‘S_) 6% L Spee K Qu,v] /(g-)

—

LWaere ;g- = Wag 4 'j NN F\’T-uf\‘_&% i-a\q\..a &—.—_(oﬁe\f Ge,

Aoy = Spoe @h"’\ﬂ/@;) e Al = Q.
Fov exouaple L= vieuwd -8 then X(ﬂ 3 fe
new Hratdar oterr Vis W34S ™M affle 2-spaw o ®
X 3 e e viz ui+S o F, , waw B wonsinglar

o codpidar b (Exerense — oldenae X(:.} it XC&) 3

Ex. X = Spee G — Y=o SpeaZ | var K o an algeber

e Xy = Spee K 5
« 1f Q?') = -“-‘v aAves Ll m\u..j-{a,.‘ Y, K, o
Ky = A1 Spec Ol = L1 Spec ¥ u ;
’ _\54 (? m}.u 1A K ot (9] s ha\ﬂ)oku.l—
tp>
glencewts ['onv-( Thelt asSSehoas buka alao,brau'l.

Naatan Joas T eey j



A%

Ex  le \(—.lA;F: Spee T 1w} b e by
el
3,& £ ¥, V1 F, (1
X = /A‘W:P = S?{L‘W‘? v )V W (AP.

et Y = (aa,(\;)) e X b a derd PN | fare %(V) e“_“g Wl
3 Tr‘(‘"—a'ut_;w. Mg

Rl =k wmee o - ?‘*‘%("7 3

Ler 0\:_ YM’( o\, AR Ec\! ok béFw Lo Ve elewat

el toer Wea  Thea

X(Q,\J = g?e,c_ QF)[ Nae Qo N £iloe ?W‘Juw 9}
" -7\ U:]
» 5
£, [v]
>F’v
’“M‘SM Q = FOV[U:] /QAP-G\‘) = W‘,VT.*_S/U:I) (“l: :.Uu-‘o\.

So even £ v X(%) T Syee $¢Y‘k’_)/(t9) Wo,  wilpsied

Ao b O h stu ke SLEL&', Blso X(.o) - S‘;.c(_ WGV(UD .4
a (redunred D ?m\&'_ Tuﬁtfws_ -g— B A \A.e\uo._m..‘o«?\‘;s“ o~

¥ p(Lo?ZUJ ..S'?auo, ot vey  fer Qe \oh\% Qua WGPl



<

EZ'(___ Lot S:Y—————-‘)S be any MNPL\IM.
(WNe e Say Y 2 o scheme oo S F Yhere, 3 ENU foch  a
Paovrplas S ). Coasidar g 43t ‘?\A(}-—-d‘” 4 4 ke chsdfe -

YEX'
AR
4 g X
T ‘aa na LAWAY . )\.cw‘a, , hare »  a uwfvd U\Aw?b\:"\“
B X —» XX ek WY Te D = pio b= da ldokh nagy XX

D v wMe e anpoad — sha n M aigen g mi3 T
Ovb\_hl-oﬁb.& .b ne W r — C‘,\)x) & ® = X,

iy K =Spe A S:Spc R aue  afpne, hae

X;X = Syee A@RA od re dimged B opas
oy N A%A —_— B ,'/S*La\eb) = ol |

Lstha ¢ D Mo lwsqpa  weayp e whea u\-«?o‘uj WY VR 2. VY DR
O, Couavui @l waags B0 A —-—79%9 Yaves fue  Tdewbiy o A)

o e L o Lo

We say § 3 wqasard 1 ALD s e desd plswr X Y”éx--

T SN Z Lt Ragly day X B Lepareted

?

T B e owaleged g M Hoawder ff  coudihin. Gn
fopolegy . T bopolagy, M ey 4 X EeXx R B chsed
F ook ady Y, Shenerer (p,a) € XxR D e Uedd gk 4 e
C e N e ?“\,-'RN o reuealdy sy&cu)\' s i3 R Sane

83 Jayies ey a W&wwbwtakm @Uui+.

'PM E\:erJ QH\'M sthogpae B se_pcm.kl(.



\KG
?WQ T d‘z_‘y) W uu Moy ertry MW?LTJ'A— g?-ec h'-——D??{C_Q

% ol Odunas B separadesd (ke R:-=Z Lov 1 waoﬁ%' m:).
C\equ..& A'& 3 $v) eche 5o e wmap 9 A B he clateed

h o pSo o Lo wew T closeof

E.Ko\uil{ (o\ Won upmk_o\ S(J—(u\ Let U., U, be A (o es °g,.
/JA‘?& l- -S?i’—( Q[K[ .- KV:J , ok 'J(n\'\ roema Ql(na e ops st
U, = (origpy , Uy — loriggn)y: —

g

(l"\.-_\ b ve 7y

UL

{
P

—~— A
fa

K n "l,l\“ wne e o g~ douud”"  Cepndas A X —3XxX |

T XX B e e 4 & Ly 4 AN BN and  has A G\R?r\.s,
Noad 4 (‘?;,P;) o ad t,j =l 2., Eacdk % thoee T iw A

clorie o Mt diayoea) Usine e gemerz  pont 4 e =gk

e

Bt M Mekdim 4 e 4 epib g AN x A v BIXD

(o tzalg 0\«{3 Q"'; PO ad (Pt, ?L) Yo 4D 3w Otoll—ﬂ(

(?\eo?osn‘ b 385 K 5 a R?qrrd-u( dchene  art U, U, < X

axe o S o Hein gubschenes, e U AU, & ale
affre

et “ o ] '& .
st B R e N ok s A Ao —> Ay Oy &

?\af) ek v l oA mou.sb\ Ao Ceandr e aﬁ\"-{_ Cayy 5



N

L Glee e dbfeady e 0 3 Cue]  Su dmaed  AK) B oA -
closed  fdisdewe 4 K K, Gsomegla b0 X

oo N ow e o see Dar UiaUp @ Momovpha -
B & DU, cledh D dd wbsdens 4 fe  (afpeal)
Shewe Ui Uy, As . we wewhowed  Gortiar evey closed

L BbSdaws gk B adhier Sdewe D alie  afra | lawe Yoy,

o Tlhe pewgws Gxoepla o YL saos bow K3 can




¥

o 5 e P{U, 0 e xel odmld = £ lbea

P SV gf § m @ (gee g £
PR 2% M- RO - ®x - vesdhe e
C(mlee g £° )

S8, oxeny c»team—lY e JS (@A (9,,:;3,« shaap).

I50 3y wast 4 £0:0 he _____m;@_;f;i;;

s A Sdare X > rdead el ..®x),, o 1:0 Wipcrm—
Q}Q,h...ék)h

" (mee»\xg q(' saut > A o ol (9 (w Y

g‘*‘(‘*‘g Shewges T X B Mbegmt A ean. O W) D a

(egpvahenkly Af X B rQed oud  yrucle )

B (g pagessed w;m. w' an %dm | g«a:» P

\mack% e Q@wvz.xu la e cgk::gwh, «j/

Lo olegey o

aadivevas akie, o R 3 e

H&M&ukw o -% @ Sthewe X B P fswefmum o\, A St e ekidh

%. At hack Tired el pb e ‘é, X

& . Mg e e (Krd) oliu,\h\érp;-b 1"4 Boreeein 4

o laghs o chalw g phme ek -

_*, B e -

{l - l#o" # ? ‘PA e

- Cleoit, aL- w R de Qﬁpu @ 1 e

¥



Qe o e algrm:

r—

e e e S

e e e e d,hm“- w‘.,{.W\,’!.,A,;-.'_:;,..__ohu.,,@._m______._,.__.. e e
R e _..kuLL(%_Lrn.a,;__a. },,, .
(;CM o  cledn chosed ?tn\ﬂb 3 e - .

o Reguar Lok A e USDS ) Wauw alm skl das@ — B regd
smww_veza wm_tmﬂ/?wfer‘\eo*"ﬂm ar exople, M ‘m

olﬂw\eu\auu -

Exs____sg e selans G diseia A0 (dint0 3 ar ececscl)

o (Mw\.t\n) \Q h— J\‘n(&d o —-ﬁ\«k‘lu Culvey /!p_

e %tvw—-—r—to&u&m— —Schtnces g ot A ‘U“N*‘MW( la_),,,,

f,,(ész_‘l.“ﬁ%f%_‘f_\?) ,,gxmg @u,, . UL M“—»‘“’J’ 5 W)

My ﬁf-&r&uz _g pi,fi-___”‘z_!g Mmﬁ ?)ML. e R 5 o reg . el sdﬁu..;
% a3

eq. Q:d-sc.rde \rﬂl-w.brwﬂwq, Watfsyaiie  TC

B

e e ._—j - "?‘L }:‘ii_&;‘l_ — .,,,L,,*(ﬁo} _..__(_I_\, ——

Lsde ae X 3 el o T’ M e o ok hae eash
o Eegfl eguivaltent ]

’-bi"‘\e“-&h 2L . C%Léwe’wi) Clwh f‘L\d /;1 P Lﬂ c\ﬁ_%\..isa- Eur{-c\({

c(anitemen) T dagedor exenge for Ambkeloe R

SR L NI YU (WYY S 5 SO ek nom SHETE L S tegeow | Setduesife

P —— . -

" e?“ v\; ny WMS“}. 5_;,‘4,‘__,_ i BL&M,N& . Lr M Y




Pajesive sane Xovr By o dimensen D, s e
FLs) 2 hive. BRI < T ewstae . K 33 b e

1 IS SO N LW

Ble
Ao ‘J\Js-—\

e

WA L

“)A'\A;L o

et b e 4

Cfer NG o Spe T} wae | dfwer  sert Ao yﬂr o

o

y A S
Sl over 0 e H:P 5 es?wvdu%) Al Uady LGV

/s

B R S S o S

LP\ R, A,,,,,,,,C 9‘ .- e m e e e ,,,7,.,Cp;._ﬁ_.ﬁ___,,,,._._. e e -
£ e ZUA e M Wabng ad

N ez, %Mo N
LA e

e 4 ex b wh gie sben, e fbu g e
e | @ehsr Shawar @ b quile wgleract

Ler X

K
= A

C?IAM,R ‘-a.“{\.:?,r-l‘f —

gr\mp \M\f %awp\& S _____'@i PR e

= ?fw alxqd L} M S hlany o ae(by 42wk

B R ST T € T 0 TS
e clad  pv.

Sb«"ué Wi % wb"e&‘w Mﬁmwi >~ 1EY *iﬂ ¥ S[’Q_EJ_

ALK - P2y Lokick

(74

QAXL’—LJLM T Rl WAk D= “’-[11/(51.\

. {b WM sm_%‘x_ L9 lpelw) = % %.

N



\21¢
AN

)

L KD ek g bn LO)sR T ad den ok fwdy

%\c&q} - 095 alore mwwﬁl‘:\u -COK,:L-—:" D3

\3

B

W&« (m frh,&, \L\ e

T qea AnfmE o clld W oger sy é X ek %, a3
c;mq velaicd b Sffuendeh (s k) O can thik o Spae™>
heredee Gy Pk Gl e Aoegak  vedhe afAded © (b wy
ounda ek s‘yc\u\ 3

e

(x)g,_ x,._..us e ?UM % *—L Mu %_ Ak {N -

CRG o ad re chsdd 3w A K e ab g by e g e v
. .C’H: Ry, . .., ..._1.;:_9,4_\)774‘(%;6 Eh e EH\ Voot N.M SHUen Sady ]_ e




| 31/\9% % wadaler e

L-QX’ X \oil o~ Schove B

5\\»«\@3 o O ~ncBule W 3 .o skesp . T e X _dp aed
- &N QA:PIJ’ o op~ U\ c AN S % > S S —

Ol A = L)

LGM-QoJ«UQ N r{;ﬁv.unm, »_\o 0’?“" \:’CU~

N we o O (VW) e M«v?iﬂau s @,g—m.\lea AR

e fAad N O olomm R .
B g ey & A O sl &ore fee

T e e @K" e

wduu-a By _mh&v R oos e A SR Skl
X = S?ur(l_ Lo - WM b Oy Rewodule e he  gq

T 3 o v&f\mhrt ~\\«\u~f\‘=«k class g | Shoaves VC}

N%\sk—\ucx "m""'wo&m( SLQc,i/ (Qx - it mwc&é,

b gfemtia b v

Dekovae {mgmm\ e o a | uwge (eq to @Mrm»

"CMC;H;Q LN e wstabe wap) IR

Lo Cek SOk gna \\w - M R#

e
M

D

e

> (O wetne)




N, N O
ot e = Mg (N b (ROND

~s

| Bowever  beg ar @A'M?L\e, wek RDw'(:L‘L*-oH

,,,,,,,,E\s o Q Che ol AGaue mh-mho»\ %r.,_

90‘\*5 9y X' SY"*-@.... Teen A WJ; rﬁé,,u;_,__q«m ‘oatﬂﬁ

SO ___{KQ S_A\g ’_:S.) e ,,,m,,,,,,,,L,w_.__________ , S

T g e g a Dre T M)-‘j

‘ QJM. | L
Tlm’l D on Oman,q\-{ é! 6«\-6\&«0\ 53 By 1}75 U\. C——‘?X Lt

,\»\lesnu\ 0’& Qun  Oen Msd«ami)( WA quthJU ey g'
S S ' °L¥ S o N W, e vt B o .SL\QS\& é‘%’ o X loa._m__,,,,,

® SO RS U

: Wowe (14, 3) = W (G, Y

N —

S e agjowr o " (ef, pelo-ul)

Me}S ek X W o Xlawe | Vwen on O weedls

——————

) N - < N
LEr sed v guan -ulhereck 4 for

e i i e Ve

ey op ope UC X, B, XM g eme
O(W) ~vgide ™M o

B e w B e ki"?; ew ko chack e




_Quasic Glhareck  theave,  on Spee & ae wetsdy thos )
A~
B VN &~ S

B N OS2 et nk deak o quen - obertd
Ctawdides | wbide e clasuv R gu o A o wedble

C EXawmprey, o bee T e W oa dma slbsdene
A e _g‘_([,x -~ per [ ) (9},\ — C*._@\t—_l T

R S ‘_@;-_M@j”;\m% S «swz/ |

S Ox-0eads , dn

cj}w (ug e [ Q0 — 0 (\mm]

R el O (b\) srdead U UUTLE Gt ac ey eehies oo

lohwse A & A dssde Sbsdre f K aa me & 4
Gl - P VCIE AW o ‘w“"jbd' vdeaks ™ ®>< as . %Qﬂ%‘f&@
Che o amaleose on PSR 7 L aa ,m,?ng.,& e
_Sewt  — cf. ek lAm - §Ts, ﬁ)ye&‘qﬂa M6y

§0 —— &@
g 5, O A St 4 Oy omeddle . [ faor

B ‘%,_,...-@x{_ Mﬁm“}ﬂj« Boower  had o ske  Thed
LN od*u_-ub;eiegr,q, Lsme) f R quar-plejeckoe

__ B f 8 e;r)UU % § X - Y :‘S < w\dv?l*&w oy
”3_ s e s ..(,QLQJ‘E\}’ (D)( MW\Q 5 e ,j‘_*/\é» B oAl
quasi~ Lol s G el wnder < Riomalole ol By o

N
X (2q. 4 N v gov pelecee o a Moz MWH\A?() .




o (Kaer dfteracheds) Qeca Ther 3 L8 R =

_______________r_\\-g MM«N‘)\«M g, W N KA\'\L‘U’ Afebale  Slag o
L PO S

defd  * Ra K queRest 4 Qe free
Peabis ,So\a.____\___ ace N ‘-’-?r rlafron - S —
o Cd(aby = s b e

S d (C?L.(-)3 : O S R e

R Eﬁ*___ &m o mﬂ L= @ Rdw fon cgg Ak M |

= O “ “k K/\;L_ > e 5‘2{0{&(5\4_ a.lgﬁiort:«l Q/rd'b\hdn

%_ {:\Mdd

X /R A e sdwws, There (B a4 uutpa GLen - QW
@X-V\Mﬁ\k . l-h-)({&  Suda | A (é.— LA SPQQA cX &

SRR "SLX/& \ =

, __ _-_7 (~a R wmxmu‘m b v‘U’fm—M\} e




Most stewdord  oprradiind o amsdde,  Oxbend \g&

W 2n oduwotr oaead ek +o Of - wendeles  fov  exagle

s e s R @ G by Cy @60y - 3w @& Glu)

¢ Yewsov yade o %%Ck < Snaf ansm Grld 4o e Slesh
X

U —an~D ":&(u)@@( P ON
L)
..I Sthead waun ’ MC%'%’) by
%

” :‘\éXOM@(:@;@(UQ = H_UMG(A ((‘%\u\; %lw \ _
- Dual seeay "

3_\/ e— .HDMCD,( (N&I C'DXB .
Dt ad enterer gevers  Spt N, Ny

Bor  gruav. chaes  wadde, s spudh 0 Caw
- (\.-r N
U= Spec Ao . Lak (\%‘kd; = WU -%'\U\{ - N, % @x(uﬂ - A
—~woduleg Mo N e
T —

{\-3®% \U\; - HCI@:‘Ntl ’ ‘é@%\u ,'(&TJQN.

v
o wwilahy £y St aw AT

Rewarck, . T4 ® wer

T N m geeew e (Che g )
- B e OJ(.V\\ £

Cuery ope. U (ndv etasseni |
@K(u\]

) a )

X Thak %@E%Jeﬁ)cﬂ o W (AW, () L Tn daw,
dod “3,% GABR — @y &k W«("&,Cﬂ Ae @D wAT  Ruen ba QMAK - WDRreur

Jomse My g o fey g oeeble Ler X T ke s
W Qvlj\ﬂ % S ng, W"k /\éy Cun (D\f q_M.aA\e - ’TL‘QA

&'{ A 34 cldeadmdy A G, —nghle {u\n wous v encugle
X= & e k 51 "F Lok v a JQ@.D exlaka  K/k 1 :{ . b B
O g' - (J(}\{‘ CONRE DY o i Aty 12 N B’\\A-R
4 BRI
&,. "‘,3,_ - g E} 8}4(9\{‘ @X



(r&c_aJJ\ Ten "'-a CMi)MAL\&u\ -Pr'“ car Wl e @ a

W0 un o pla's un S-‘QD\-{ — Dy, \ . Iy M a

O G~ oz Asse QA\ani\- L ‘é' A= S?ec AcX

o
\ - Spec B o X ot fe;ﬁl«xzs N f(uﬁ <V OB %{V:W

) ot
v ar Rowgddle ™M heo £ %{LL - Mea&A e e
o\djc-\k‘c'.-—

cwog-i- ol ereonk

CCL\—Q‘SN*( A (9)< —wagdles (‘Ek, £ o
H—omwxc f*‘\é, %) _’g_.,.Hum@\(('g) £.C) '

Bawe  faieees codibn for Gqowede  Ta et fotions o
QY Tk X 3 %QS\‘—E\.&-)QQJ'\K et a  WNoeher e (1\«& Q

Mu‘ (AT @x—Mk& ,\} N Celvesen ?‘*— fw alk open e ffives
W - Qp_qf:-‘s < X , ’%\U\ ¥ M £For o -5-.\»\4&3 L Umibeef A —adudle

M

Ty Cq‘iﬁ% (} —EM\«J?\SQV\Q‘R@ Q--\/\w‘kl*—) ( £ NOAVL-&"‘:-> i
sty AN (e Uit (5\)‘4&1‘1‘0\4 @/ @2) \'\‘UW\#( ' ) 3 /\?/ go—.‘P’ o

Aansd . Wiy e{’osf'l. wE&ﬁk_ﬂ“E%L ("] (‘q_};t(,j‘,\.,) % I oL - P
v

Stlave, B radoe wgles @/ 839 ' %% ) AP FOMP W |
® X ’

Arivo fh\“\} v} a Ciere ol GK'" vl (} Aa-— LIN-N |
ook Ry —uwdnle [ Faw M@Gﬁ‘r & -f;.uma geneates o & +

M —F.\«; R(J Hn @re B g Ej _

Houey.ar §+ S e e be (faw ey 4 4o

AL © "k _
Fov Qx(“wxpLQ, ’S( f . /A& o4 gfw.a e a.d d = (Q/A\fL '
Y
8 olwrer L™ = RUXD e RIny o (} (s 3¢
orsdy s wly g et o R
oraren T 40X X 2 pejechw ad o
e ( g A\l A
hek ())\,\ - okend AR ; LN .S.* (9\,\, cobere b ¢ §

[N Coi o ke

D a_
dle
e omit PN ——7“(:(

- Uesey Sbsilana



&\s’
'FI/V ex c\u«\,'\q/ .\C.lf b4 lo«(_ ‘)g\‘JJP e [#u 4¢ o 'S:HLL@ h .

NI ‘S# (9)\ - M e M 3 ([N b~ echw S\‘)q @ r’ (X/ CQ)()
So e e | 2im ’.M?L e, T ek fle S?Gu CA’ ofb(ac-)( stoh o ﬂ,
%% R f.\«lk—- A & g

Tea Cahoeqgl PL«Z% O} LT Vg ove (A 30 Celoo &g 94
[S,‘{Q e e, 2y S aovey ) o Hrearts Govieg .s.2 j .

MCN{ Q/(E&»\«:V\QS. (\< »:«\‘*)z‘-kr Cs-\dwa over Noalhe iao @\

. 1 TN A Ao g\—L’J‘-’L\A_M i e j'\f/)( s ol 2o
(essenhathy by WNlbarts Vais  fiewwewm)

¢ \_(_J_(E_l}ﬁ ‘i (ed  Shtaves I"S X o W oawed ‘na che.  Sets

U suel e "Ry v o e G wekha, e T 3 sad ke

loe { peadl fi*e B iy fee suwas D phesent & e
oy e g e B

{‘(QQ v dale, \6\% N X (DU\ ﬂlc'\/ a{\-( od |

Lol free  shese. <t efica \-.114,& Tl et 2 algebea
veckr buedle, | S B E A a Cesthy  Gree Oy -l
o WK e eniag EUL@ Sk, Ntmb ‘%\WM o fies | We
WAy o LA osdean each Ul a e fhee (o Serc B san)

SQ Itt’\a’

k-::1(_/\“\. :':"_/ M“ ( Coer Ouna "G'U‘Q 1, \
RAYY M = T‘(U\.-/ ) 3 A ‘S“\feq A ~wodule BY  eou. (4,

L€ L. -@mﬁ (pea . VS 2 alpgve)
A\ L\% ‘[ O i\ = 3?1@ (SLQMA; (Mk) ]
Tle L oéh_e_ uje O o o'{o\:c_ o St mg W' (_L‘é’/j Tvaf. e (S
e Ma‘/‘){/ib"ﬁ \/ [%j —Tiw‘? >< _d Noh we S
W[%\W—S x> A ' x W s d = mkﬂ_; (Mg)

A L~ RERS o hes =< {-(s—'f:» -é v ere ahy (—\—g—H.x Sy,
\Y/ X <] > Hire 0’6“’3 cbmaz vecky oo olte abtectoed do g, .
To € @ Caves =, S.V&A W { q%] Glorervt. Tor ré weX 3

opis Nt




foeckions o T oe WS ~ ., (k)

1"

i—ma\l‘)\u—.s»\s st U —>N C:QT F VSN

ek TelS = Mmcligmpe hes X %

(w@m e Codtuehpn o Pege \‘:.2-3.
Sweler | M s cluseas Py ( Syma MO\ gl dmetar 4o
ab,\\rl cn (A IV e E"?:l , Ll a MW?LM o X} Snte fn(wé—:

< e P.,_olif iff.':__.m S\ﬂ_L:: . Ot Count™ (e % 'E'W""‘ w® t"i;] M
Ge=t s fact  F 3 et hed o see ek ) L
A el A Lo catly Free Shao b N
| Pleesl = RIET

3

. Daaveg i bt Mz L5 AN

kOCOJ‘La ‘S;He
Called  an b ple  gnest

Cleed i:é, Bk A& o
(e Z o LY » OL),
bousles  ae U bled ley

T odfocubed e hw

o Taverkte
shea e, art povhedas  Mpoviat fon puyechue scha e,y
; Tan ,{—;u\.—" ?w‘j{_,dw\,{ Spa e F\_Ea Carn'g, o _syec:c..ﬁ
' At whle

eal, dews iea C%@\ . O

U S L
2, feuges . (ooe  a

O Wa pubs ets
u\‘ = S?.LL A\‘ s Rc - Q‘L\‘U 2(_'1—3

X2 T T

£t
e oM RS rEptg ek ML- be e, /\A: ST Y ROy H‘:‘XC = {»)—i'w\ .

4+ a Wvof enton Py, 4 dagee Aty { - T

| M“' lu;,\uav ) M&‘ \U\‘-r\%_ ot Cavsou-(uil-\( Tlouxw()(ul. (S‘-\ku..

\f(\/)(é‘ i3 ARV TR NIV AV U\;(\U\&\ o.d 0~ f-u(r Aare B o guzaé,
o~

O Sk sk ®C0\ = ™

M -

A

u\lfﬁ\{lol& I (R
(30 nwvphisius |

We  olefius O(A) - ﬁ%"‘ SO fov

d» o
X
Ox foy  A=O
. OC-a) for~ d<O

B S T2 % N P L WEQ(Q] B jer e moou?w Uee buae o ®° -



O
—TL\_U\ (’9(\&&\ [v28) (_()(A\ = @ ("V\‘\“ V‘\ f(.rx.' O(.L\ LT T OLAA

FPY @) - {lowmecan Fe 01X - Xu) o dagen A3

T Pk Loley A gl O © t9(-N = © vt

3

O< T(R &n) o MRy, O-0) + (P &) =R

CC} _ ‘32 b ak.fouut) _

153 Y < Wa Ay o\&u}\ Qruc&i— })uaj?-d-a\"e S cbepr NE (2 ; LIV D
Co (D = c“[@wa(ﬂ]

A Carn cek Py aﬂ':} c& (V] Sleecues (_Qx(tf) D TERN el TRoLL

Ou Cota ek Sl‘""‘“(f "é; ~ X ey wiF  laoee cua @Lolad
NER N foo A i ekl levge 3 e . (d)  irad QL&R_% 4

W defie

m e, Vo€ vv“ecn')?\ (U)f

_TL\.LW#_M Lot X < ’\Ph be e W\g_ ?w‘):z(\\\{ sclieme  over

R

[N

R (o Noeklene wg) ad & o wwedr Og-ndate, Thaa
nee  ecuts Ay e 2 Fuk  theb s Fa ek dpd, | R

Meages 4 At gohal  stchos M(X, 3 & G (D)
Hemeck Iz wx)x"‘*“«‘i "3*@(0\())‘(4\ far  ah X e X

Anonur oy o st Ao (8 Thek Fov Qwa d=z dy flae

ex Db & Fas | 2oh o
Brsj 2 ch o -

O, —>> Fe @ (4]

fov St r ( au,?{“) .\\a o~ o‘k}

Comarn. T (J‘-\"sxl:rt-&— o Sve iy a. ekt ™M T DIkl
danan R 3 sed 4o be letﬂlj free 3 A localis adn ao M‘# are
feee Qv""‘-w’d“\l"') % B wit qute awalops W fe ataf - Newehw)
defdufion. Here 3 ar  exawple &  Siaivas -

Lr M= {2 c® | n v sqpaefree V)



\‘H
L for Mu.& Pw\.\ﬂ-’\ﬂ- wasm by ¢

5 ( - - 4!
@ 7<p>'? = free  (f rmak )

VY
M(D) - Q. A YA (.Le.cr(.a, wet  a :p-eq 2 - wa-la R A
'\\i Q [ L&iu“a '_f"(QQ A gv-c( 22

‘F*M\‘dg od,c,am wadde, owrr o Noothess n\‘al #+ =
bhowesar  Nur Tk

MQ T {4‘1& oy Qb ’f‘u‘( 0.“ %5 <> ﬁ 3 - LDC,«;I.UsA A‘F((&_

@s\m p —remkeda

<> M3 - o R -wnde |

Line oade, and  dhvsws Aot v X 3 quasc pajeche awr

G Ny et e r\ka, R) O ww KD ‘-O;Juh’-"f. (weass Coahding S
e ARG,

’Ka o G_‘_-\;_\:'_J_w ~ X We wvalal e fu\—ih fwml Skt

™ . zm;\(u eark YeeX 3 an by el 3@ Tbsdona A
Y v € BN _J.,’ ad zw\‘-q'zv

Woe asiocate o D e ek seq O, () @ fottas-

codde e Red  gaeaves jY /x . T oxe XU he
?‘ft—{)(,n = @)(’)b 5 o ii H & \(t' e, ?\(;/)(,x < GX)X 3
an e 4§ begh 4 Rhe Oy, 3 4 UFD e ybe T

37,8

7\(; (7( ~ 0 - ‘P"\-‘kc-‘p‘i s Al ; ek P o8] SN ﬂ,_\(‘ {K S t.&...n.{(,“}} I

v ® -1
Gx(Y‘) N = Fvux

Ox®Y = ® @K(\x?’w_

Let a be iy e ent f@u ,} X O o Vh(%‘) > & fied,
e  fie42 9 ek ek Lo T, i X  Prek a hOA— TN D
3

A

e i,,‘ _ I" '&-C—X 'y e o dhesg chotie g; has




w_

) . A \ ‘., "’tﬂ’\ iy

Codiinenrion & . QK}"&' d e walw (= nka «é, [ ARSI Sy L;
hewe o discre e valaahon nk?r , N sy T"af Cay Lot~
GV‘A*CS) « Z be  Mat P} .\-des,(:' PNUTY NI 7 -1

ovd,, (s)
S (OK,a = ™ ¥ ’, ia_ - iy{

-

e asdocanbk o (52 P IR Y = PRV di\l(s) :3 Mu,(_s) } {:‘j-} L Where e (6,,\&_
_— w
$93 Ot redecdy Whschene  stvaddoart

A Prncipad s 3 (VS 4 fous v (s) wLee

-

s ¢ (DX,«-\ Y e TR Guek -Suu.\ut:m o X TTla ot LR o~ G
b) 2

{TSOK,.:- closye, a Mvgriefa slopes ; P 3.&\/\')0/\; o~ XS

‘g‘om\«c;'od« chand § D )

od e B 3 O™ Sov

[ Ciqk.mb 4o (-3 ﬁ,} .-:t‘#}, RSN TN s \JéLL b mrt g,
T I 2 (RSN WS w  levse, 3 Foetoecd s Rlames D dawgied

PaX  as s e Pad g

P (E"; , ®({)) k= { do—\“\‘-r'lt \ k—ma’s%(’_h\d (Mllabh‘—éh g ,
o fe

AR ?, o,,_) i - 2R Lo d\s. "r |j 3 E\\{J % a.
‘A_arp-lf‘{\p.s-ﬁ sechan H) Y ®’W"( D= ®P.“‘ (HY | vheever G)ﬂ'" (&Y »
hetes . Guz J} Tm, KAk oui-€; QO?,\(H\’ , whw R Coutn s Cak

T e, T b e leally fan segh e X eed g
T ., \"P[CU] - X N flna, G40 HR

?wsu)ﬁuz_ mle) fhae  dov
coste epee AR o ol < >

T R s 5

@(0 -~ ,.“-tcu\") | Tl e E)-Kl“d»\ tO'xd(LJtr A OB\'\'{ wn  tves kble

wneaf, Q‘Plﬁ} ) o  RUETY Horotv e e need b

daplomd fourly Y o plme bt %HL < w(x) |re X S _

. 1 ot
e dehe X=F% K > a2 b AL N [RINY/N as
o ek B baly e 4 ek () ol T

s enk b dx /5 akr (= AL ?M b Foiws

N gt

L



\QS

Bu(0n) =~y - | v Sy ox ©(-2), K¢ Pz
.

e

ot S S‘\A‘-b\.ﬂ_a Asal ey Leated . Klg< Y R

e secpm e o X< ‘Rnp_

®ney

o —_— -—-\(LW '3 -'G—L'—"? @KC“‘.) > d))k —_— o
Llae ™ (g ey et D o, felhous - ek €,,. - . €. de e
“ Bens elrima ks g e waidele O sl 52

@V\;l ~
A - - P . -
P, BT e ] Taey | e T, e
‘ ) . . X XA
O, e das h\«ﬁq Yaod ofe~ bt U - Teed (‘)—[—-\a ; '—E_l HAafhie

Qk

8

ol % (ﬂé(x-/'(._\ — xi_}"(‘l\'eg ,—’XA'Q\'\ < P(u‘:) (9(“(_)@-'\«-\)
(5 s Tfh_ﬁ} t-—-—.bi‘slai} ¢ r(u‘ OK\

t’/ﬂ@iw. poLsRTs R ope /\A"D'X/Q = @x(‘f“l-\ o

Guomied swanh ooz Ny - Rey Koy Kb

O(K) = y, » colled Q. Gexwtst diwsw .

_ T~ g:»erd, by cic-?l'lx NS doloCexd AT danss
Aa e d ¢4(;L\_ 0w 4 Ba ot 4 Bkedie ey

¢ defe e L 4 (pataia  espuvoleas chasses) Sy
(oBiwen o~ A b sdewes CRE(CRD ( Claw Opep § N\
aAA Ciesin Aol sy
C—»\'C‘Z\ c C_\&((X} .
oo Oy vedkv \eile g, - ' (7\\ o e A\aN ol

?}M @ wsad abwe |



