
 to scoordinatenngsle.totVElP be a variety

Def v
k Yep v is the homogeneouswordinatering

of V

Ein The elements of V are net functions on V In fact
homogeneous polynomials aren't even functions on Ph
e g f xty f co D f co27

Def let IE KEY Xue be a homogeneous ideal notnecessarily
prime and let f KG htt I

f c f is a formotdegreed if there is a form F cthx anti
s t E f in T

Remark This degree is welldefined suppose F and G are forms

and E E in T Then F Get

If degF degG then F GC I since I is homogeneous
so E I J

Pep Every fc T may be written uniquely as f tot tfd w fi
a form of degree i

PI If gC k i xn set g f we can write g Egri
so f Igi



For uniqueness assume f hi where hi CKEY xn is a

form of degree i Then gi hi c I gi hi c I giIi.D

Rationally

let kh v be the field of fractions at v called the

homogeneous functionfield of V

Ncte Unlike in the affine case mostelements of KhV are not
functions on any subset of V

However if P Ca i anti c IP and F and G are forums of degree
d s t G P 1 0 then

F Xai Xan XdFai an
GGai stant dG a ann so is well defined

at P in this case

Dfe The firaxis on V is

k V 2 cka V z F GE f v forms of thesamedegree

Elements of k V are called rationalfuretions on V

Cmyk k V is a subfield of Kh V

Nele k Ek V Eknw but v k V



Consider U EA Elp
Il 11
a p Cx p

If z FI c k IP then I Yy c k U

In fact every function in k U can be written in this

way see Hw so k IP KHA

Def let PEV 4 c k V Q is defined at P if 2 Effofms
same

sit G P 1 0 deg

The local ring of V at P is Op v trek v daisdpefined

Note Op v is a subring of k V and it is in fact local with
maximal ideal

Mp v EatGCP to F P O exer

Ex let F CoO D cIP Then

F HformsOp P2 If GCP 0 Ftdlotdegd ltecx.gs
Mp IP Itza F Hc x y

Consider Us E P Then



Us 1A
a b D a b

p o o

let 4 Op P2 Oo R be defined
F I j1 quotient byCz D

g d is in the kernel F F x Y l O S F c z 1

But F is homogeneous so this can onlyhappen if F O

Similarly any function in AZ arises this way see hw

so 4 is an isomorphism




