LECTURE THREE [ SHEAVES)



%& ON THE TOPICOF SHEAvVES:

One reguivres 38n adac bLvondal prece 0@ data %o

de@me the vn@,amous scheme - caddeq Stheaves.
Toes represends 2 Jirequend concepds n madhs
wdnere 0ne S dkudves a space bj ScnSLu‘c\S vn on
he Jdoeal pfope.l‘\b\'es.

Three "'"3 exampuwes -

. Manc\.e_olo\ -J,ocad_\.hj Ewuclidesn

* Compudex mancodd - 'Lac-e“\-*\o dewe Ue g™

. Adac.b"e e vor.:ed:to = -Locad.uLJ Line Jero

Se \e,or se Sk Ov.Qr roddnomvbd»s

Ta cach regpecdvv¥® case.one dres 3 pardivcudar sed

o, dunckions wircch adequadkedy ded,cne dhem .T.E.*

* Smoodh \.Q,umc,.b\:on\ (mar\cxa.od.d's\
* Hodomorpiic tel-u\mku‘or\s ([ compdaxn «\u\\',;ﬂ,od.ds\

Pod.jnomiad.s (ad.oe_c.brou: van‘e&n\



SUeaves are 8 mechancsm \?}.or d.esc.rccbu'ﬂa suc

te,umcdzcons-
IDEA: Sueasves Sabcs\Q,j Some ax'om$ and these

3xcoms are valed ;&or the examples. ALllows us ko

describe bhe \Q,u.nc.b\:ons N our c.%amP!-cS‘.

§_3. 1. PRESHEAVES :

DEFINITION: Let X be 8 topological space. A

PRESHEAF oy abelvan groups, Fon X,consvsbs oy

Lhe -.f,ouow v ng data:

I.) For each opean Sset UcX,one has an abedcan

group, Fluwd

L) For eaacuh pacr of, nesded open se s, Veu,

dhere ¢s 3 map oy, groups’

£t Fly=>FIv



Sacd maps are RESTRICTION MAPS, ywhheeh musd

satcs{,;ji
'm.\ Fo r 6«\3 open Set UecX, Puu = Id 5w

]Y\ For nesked open sets Wevelu , Fuw® Fw ° Suv

Flw) L) F(v coMmuTte S |
lfvu
Luw o

Cadd the edemendss o‘.g, Fiu) seEcTTONS

REM ARE: Tu does now jusd need Ho be abedcan

groups one considers presheaves of,. We may adso

conscder:

° Sews
. Rs’nss

* Vector space’



N e u\ma now Sepec C‘Q"U wdhen exacd:\.:) 3 przsdxzaee,
vs 3 sSthead . Tn parkvcudar, a swhesd s »
preshea wwhere &he secdbvons ar? dedtermcoened

Jon Qocad Qawd-

DEFINTTION: A preschesy ¢s 2 SHEAF ¢ ¢k

sa.},cs.&ccs .

'I’.] LOCALITY: Ledw Uc Y be anopensedt wesh an
open covcr\:ns w- {Uoc.'h:e'l 0

I‘[’r S,k 6 Flul are Sections , such Lhak:

S,uc=d.|u‘. v = s = &

T\ QLUING® ‘I\& u and U sabc:sQ,‘j I\,And s¢ e Flue)

¢s a8 coldechron 00.?, seckivont s3 ks's-.e,«) cnst

s‘\u.’nu; =5 lu;n\l; V")QI



Then &Ehere exisbs 3 Secwron $6 FlW), such shak

s‘u‘.=S;’ V‘

REMARKS:

* Locaudy &*6 =D Secdions uncque Ly
dekermened  rom whesr resdeccdions Lo smodder
oPen se &S

* G'J-u»'f\3 => Awowed &o pakch decau secbions
wo focm 2 guobal one, ProvIDED J.‘\'-'j agree

on ovaer LafPs

EXAMPLES:

. Rc&ud,ar \(,unc,\b\:ons on an a\Q,‘eJae varcedky
X< A® A-(,.',ma vVarcedsy dc.ce..:nc.d by X = v (I)
ﬁor I a8 racdtcal cdea
For cach U EX, det Olu)be Sha ceng °‘&

fequiar Quncbrons, Ui



Fet VEUu,one bhas khe restrictbcon map -
Puv:® Ol = &)

Tuis ¢s &he s‘bga‘e_v..b, f@su‘gf ‘&“ncgbt'chs

* Conskan kb Yunction

Let ¥ be a topological spac

Degne a preshead Foy, constant Juncwrons with
vatues ¢n 4L

For non-emp\j open Set US X, set .

Fluw=%«

For tJhe empty seb:

J:(ﬂ) s 0

Our resbrecktcon mapsare cdcn\\.’bj maps , @8 consknt
\&unch’om remecn constant uader restrvction

Explecitly:?

Puv: Flay = TN, Luv la)e?



Let S check axcoms‘.

* LocALTTY : HKHoids 85 consg tantS that mateh

on each openset have t0o tovnccd e e.w.vnwdw.ch

* GLUTING ARTIOMS ° Two Open se¥S Ujg Uz SX webh

empbj Cntergecticr CaAWUSe s \.‘SS\cc.f

TakKe Sy 6TF [ugl a1, S2 & Flu,\~0

Svace Ugjn Up=2 & ,&he secbrons broviatty Agree

°n emp ty ‘Antersecbivron. T.€-

S‘ ‘\-lsf\'dl; *0 ' s“Vgnutgo

No single 3l0b3| constont Sectvon 867(“10"‘\

Wdhech ecestbrices 0 4 on Uy and Oon U

FAZLS GLuTN G A X Tom '



Dey,vne new scheay bo fex:
F'(#d=0
F'lu)= {\gz USZ [ oo =gy when sy Lie on same

Connegcvred component o'-e,- “."

A section thwen assvygnt 3 posschble ds’Q,Q,ereub

‘neeger bo each connected comPonent of U.I.E
C F or v_su ,fw:?-tm-?}"lv\, ;e‘l-'.e,'v

For U wceh connecbed components vadered by

see T

F ‘(W) gTru /

te3



