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Nm rigswer A variety is locally defined by
polynomial equations in k k a field
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For varieties in K we will see that there is a dictionary
between algebraicgeometry and commutative algebra



Not all varieties live in k but we can often reduce AG
questions to algebra questions by looking locally
simalar to real analysis us real manifolds

whatkihdsimsmweakabmtvw.tl'd

Let V be a variety

a Singularity
a Whatkind of geometry does V have at a point

eg
s X us us

All of these points appear to be different but how is

this reflected in the algebra

How to find a smooth model of a variety

e g smojth isomorphism
notgmo.tn Y n away fromP

p



b Intersectiontheorymm

How do two or 3 t varieties intersect

eg in the plane a line and a conic can intersect in 0 I or 2

points

I 4
We will see that in nice situations a line and a conic

alw ays intersect in exactly 2 points counting multiplicity
BEZout'sTheorem

C Numbertheory2

counting rational points e g Diophantine problems

what are the rational solutions to t y L

Geometrictranslation what does the corresponding variety inQ2
look like

d Embeddings



Given a variety V is there an embedding k
What about Ucs IP

If so what's thesmallest n s t an embedding exists

e Points imposing conditions on polynomials

e.g if P PsEIR which comicscontain them

Classical fact Most sets of 5 points are contained in a

unique comic However al ones are contained in more

eg th g Xy vanishes
at all 5 points but
so does gg.yy.gg

I 2 3

In fact y y ax 1 will vanish at all 5 points for any
a c IR


