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Det
An affinesch eme is a locally ringed space X Q
which is isomorphic to Speck spear for some

ring R

A scheme is a locally ringed space X x such
that every point has an open neighborhood U s't

4,0 14 is an affine scheme
Gx is called the structure f

of X Q which is usually just written as X

A morphism of schemes is just a morphism of
locally ringed spaces

Reina In the last section we showed that the

functor R Speck spear is an

anti equivalence of categories That is if we

compose it with Speck 0 O Speck weget
the identity on objects and morphisms The anti

means that it reverses arrows Key takeaway an

affine scheme is essentially the same as a ring
it is completely determined by the ring of its global
sections



Ex If k is a field then Speck a point and the

structure sheaf is just 8 k

However set R kC y Then Speck a point but
has a different structure sheaf

The quotient map R k induces the maps

f Speck Speck and f R K
o x

Define Ahn SpecKCxi an along w its structure sheaf

E x ftp pal pix monic and irreducible U of
genericpoint

Ex If k I then

IAI Ex a y b I a bek u that fcuirredsygl.bg u lol

I 1 Iclosedpoints curves Theyborhy

If t ckCxy irreducible then

f x y e x a y b es fCa b O

i e The closure of f contains the closed points Corr to

points on the curve f is called the generic point of

the curve f x y O



Ex Air has additional points that have less concrete

geometric meaning e.g P x2ty2 is prime but

Tp P G y

Q x l
y is maximal and thus closed

Remark If a ER note that D a C Speck is

itself an affine scheme the ring map

R Ra

induces a morphism of affine schemes

f spec Ra Speck

which is a homeomorphism onto its image
Dfa spec Rtv a P cSpeck act P

Thus we just need that f is an isomorphism
which we can check on stalks Take Q cSpec Ra

ff Rfc Rda
11
QAR

is an isomorphism since a QAR

Thus Dla Ospecrlpca SpecRa Ospecra as Ioc ringed
spaces



Glueingschemes
We can build more complicated schemes by glueing
affine schemes together More generally

let X Xz be schemes and U EX UzEXz open
subsets First note that U Uz are both schemes

themselves

For p c Ui let Vap be an affine open in X

Then Valli is open and so contains a distinguished
open neighborhood of P which is also affine by the
remark above

Supp se 4 U 8 lu U2 x.lu is an isomorphism

Then we can glue X and Xz along 4 and Uz to

obtain a scheme X as follows

X has underlying topological space X Utah
where x 4 x given the quotient topology

For VEX open define the structure sheaf as

I s SI sieOx X.hV Sze0xzXzhV and

Stu salu.nu

Note that this is the unique sheaf sit Ox V Ox V



if V E Xi u Uz
j

a
give Stu.nu

Then XOx is a scheme

KeckCx

Ex let X LAI X and U Ah xD Uz

Let 4 U U be the identity map and let X be
the scheme obtained by glueing X and Xz along
U U via 4 This gives an affine line with a

double origin

what is 0 X

G X ai.az ai.aaekCx and alloy 94

G D x k x Z k so at af in KCH a az

Thus X KED

However X SpeckCD do you see why so X is

not an affine variety

We'll come back to this example in a few weeks


