
 

Mathieu
Online or in person

fine

Some HW per week drop 3 Gradescope

Online office hours Fri 1 30 2 30 Teams

by appt



Over ofCourse

What is alg geom
study of solus of polynomials

using ring theory etc

linear alg without the linear

much harder



Seta
K field usually can think k d

k Ex Xn s ring of polynomials
in Xi Xn

with coeffs in K

An s AI s affine n space over k
Can an e ai e k

In bijection with K In IA no rect sp structure

so O not specialetc



For Fi fr e k x xn

Z fi fr s can an e IA filar an so f i

Zero set or vanishing set

Some texts use V insteadof Z

These are affine algebraic varieties

d degree

5851 1 ofpoly LinearAlgeb
Solving polynomials in 1

Var

K alg closed exactly d solms with
mult



Again much harder when deg I or egns 1

tangy 3 3 17 42 2 47442 6

gz x y Xt X'y 3 42

We'll learn Z gi is a curve in Cl

1 dim

9

Generically O dim soln set points Z ga



Wesak Bebout'sThe
If Fi f e X y no common

factors

deg fi di

Then Z Fifa S did 2



Chapter The geometry algebradictionary

Alg 6a GivenJEkCxu.n.xn ideal

Z J a e IA Fla o f f e J

example fi fr ideal generatedby fu fr

gif t t grfr gie keen xis

Then 2 J Z fi fr as above

GeonX Given V E A

no ICV s f e kex xis Fla so far

this is an ideal



We have
subsets of An I ideals in kex axis

Neither is injective Why

E x s Z x2 more interesting direction

all open sets to 0 ideal
in

To fix latter replace LHS with affine alg vars

For former the example is the only issue taking
powers



The fix For an ideal JER have

rad J re R r e J some in

radical

Will use Hilbert's Nullstullensate to show

affine alg var's in IA
e radicalideals in Kai in

U Ul

also
irreducible alg vars in An prime ideals

V1

An pts in An maximal ideals



f

in P
In spy Knt o

p because more symmetry

where v n w if view
In 112 have

differentconics

Ce k
O UYs set of lines in Knt

Write equiv class of
Cao an

s

same

as Cao ai an

In R A s

rid



I
Can regard P as A u Ipn

e

Knt
l

nan

an i A

d Ao An t

11 s Cao an an o

Pn Lao ian an an so



Projective varieties

Flao an is not well defined on P

e g f x y s Xt y
FC 1,11 0

ft 2,27 2

so can't say f
E 1 13 O

But if F is homogeneous all terms have same degree d

then f er s ed f r

So far o a fiery
So get zerosets
in P for

homog poly's



So for Fi fr homogeneous

2 fi fr at Ph Ffa o f i

We'll see

Affine varieties have projective closures

V O
Cone on a proj Var is an off variety

3 the themes are a

i



Next time Better Bezout

Z fi curves in P of deg di

Z Fa fi f no common factors

Then 2 fi nZ fz did countwith
multiplicity




