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Here is a counterexample

X G o

01 Ox Ox defined by
f f20 101 0 107 oak 10 20 70

f m f2

us The image presheaf 1m01 is exactly the presheaf

g u few f j 3
which is not a sheaf

We saw that Io is surjective locally
a powerseries FEW Ta Tiwadefine Ft near 2 10 bud ra E 2 Yat

but 01 1 7 is not surjective
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Why we need to sheafify things
Let X be an affie variety
Ahn coordinatewig of X
k X fieldof rational functions

consider the naive sheafof regular functions

u f U 7k I f In where g heAND

this is not a sheaf
Xy 2W

O

X 2 Xy zw C AM E To

DK gives an element of U

V Diw Iw gives an element of V

nice Xy Ew o these agree on the overlap
However there is no In c 011 Vvv set

In Iu and In Iu Hw

this is related to the fact that
k14754 is

not a VFD Ky 2W



towever the two sections de glue to a regular function

f Vvv k that B a section of
w f w k for every PEW 7 g h CAIX

Snot
p
f 9th in a nth

the structure sheaf sheatification of the presheafOx



Quotient sheaves

Sheatification can create quotient sheaves

SEF subsheaf n presheat Q 07 57 10

Ffg sheafification of Q

Cobernel

If G F g is a morphism of sheaves we

define
color to sheafification off the presheaf

UH Coker qui f U glut

exact sequence

bar of I G Coker of o

exact because exact at stalks
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Inverse image sheaf

Given a continuous map f X Y

g sheaf on Y u X
2 inverse image sheaf f g

constructions

For VEX open let f
fpig U him g v U

F Hot v g
f u need not beopen so Effi Y
we use opensets conking it

Ffg is a presheaf on X

Defn We define the inverse image sheaf f g as the
sheafification of fp g





The adjoint property of f and f

f Ig satisfies thenaturaluniversal

property

proof See the notes This FEI


