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construction : Azam i-
flu)
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- object

e.g. set, rector space

for U Cs V ng map
between top. space,

FfoDandFN7 chain ex
.

Suppose { Ma}a⇐a is an open covering of VCM

Can you recover Ffv) from knowing
F- ( intersections ) and maps

between these

oth
induced by inclusions ?



list of examples of functors f : Open → e
→ generalobjects .

.

U fan th category
uniquemorph, N → V
I

N CV

1) F(U7= CTU) reihrspaa
27 X smooth wild , FCU7= CU

,
X) -- { f :U→X7 smooth}

3) FC = CE cu ) = { compactly supported rector set

functions } Had covariant!
Supp (f :U→lR) -- closure@ x c- Ulf to })

4) X top , space ,
base point * EX

Fly = map,CU , X)
top- space ( compact - opentopology)

supply : U → x) = dos. @ xEN/flxH* }) covariant ?



5) EE M vector bd !

FCM : = TCU
,
El -- { smooth fill → E / e.ftp.I?7hdT}

Vector space

Flu) = R
"

(U) = M (U ,

*
M )

K - forms

FCK = # Cod
,
d) ← chain ex ( the DR -

Mm = HIIU) b. n deRham
Comparan)

cohomology
-

b) Fan = Conf IN = { Effi;MmTh?Yp¥*s} top. space

Fm = ↳ ( Conlin)
"M

t singular chain . ex .
FCN = H

*
I conked



7) FCM = Obs fu) = { observables measurable

( in
Vic Me . spacetime
-
Ext Th detail : FIU) = CUI vector space

Me ,Nz E Open CM)
s: i

V = U
,
Ulla = N

' ←
U
, rille

← u
.

I

CTV) →
ji econ

Earned
¥. econ ¥

⇒ exact sequence : o ..com tapered CTU.IE?o
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generally : { Noda# open cover of V

→

totally ordered g
restriction IT Caa )

→ IT c-(Uam,)
CMV)- ae A

T
a ab

P a.BEA
if I (fma)aeA two maps germ by

A

Hala
, a
1- (gab )acbkerlg - ht

n,

(V? Esker Cg - h ) Talal
→

lhablacb

g. ab : = fatmanMb
hab : = f-b) Ua nub



More generally if FM -
- (Mi

smooth mfd CER)
m Cyril eanafII.aecu.it I.%nB¥
Beds A.B sets g. h : A -B

equalize of g and th is defined by

equal ( A # B) = foreal god
- heal }

h

Dedi A presheaf on M with values in a

category
-

is a contravariant functor

F : Open CMI - e



A presheat is a shed if for any
corner { Ndaa

. #
of V C M the map

FCH- equal Cafta Hud I Fluaikd)
is an isomorphism .

This IEMat the category e admits

categorical products + equalizers
(we constructed them explicitly ta Set & Ved-

images:
'pmf.ae#haraats-EEm;es I
-

Examples g non- examples
-

E

l
. FCM : = TCU

,
ET E → M vector bdl

.

sheaf in particular : SEGA =F(N)
sheaf of K - Forms on M
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. srkaosed CUT -- { we I dw=o3

← dethham diff
Texas IN - imaged :S" cul -SEND
sheaves ? ftp.edfu7 is sheaf

→
N'exact CM is not !

.
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'
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