
Itil heat 's Syzygy Tha
I.
Let 17 he a f- zirnodale
over k[ Xo , . - , Xu ] . The -

is a graded & ee resolution

o→F → .. .
- F

, → Fo -717 →
u#

DEI The resolution F is

called minimal if the
-

graded naps ace apeseated

by hateices with no

constantterns
.

Exe I = ex's
2

O -7 RC-21×-712 → 124×22-70
-

F



(Y,] RE-32143×7 R -7 124×570
O-212GB)-y to
=?

RC - 3)

Exa
.

. . → Fa.-7
'

fo
-P

- -

R Ld g
.

.) R
→ ⑤ -I ④ →

Fi Fi- i

O T R -17 R → o

- t-

O -7 Fu
+ ,
-7 - - - → F

,
→ Fo -7 17 → 0



Vj

Fj = ④ RC-ajh )
k= l

htt

HP ( n , i ) = E
C- it

"
HP (Fj , il

j-o-EI.niE.cn:c' - ain,
Its ( RC- al, El = taHSCR,El

a

=
E-
*,

( I - t )
✓h

HS (Fi , t ) =
I zaik
k=7
-

( I - E)
" ti

HS ( hit ) = C - c)
'
HSCFj

,
t )

j =o

=PCE,
( I - E) 44



Recall
-

HPCRLIcil-amI.int . . .

h =
din VCII

an = degree VCII

claim ( Etc . 3. 3. Ll .
Let IER

-

he homogeneous
and f- C- 12

homogeneous of degree
d

.

Exact sesterce
a

• →
RC-dye:f -7

"II → RKI.fi
- x-

If D= 1 and f is not a

Zeb -divisor on RCI , then

I :L = I

.

.

.

HPLRKI.ES, it

HPLRII , i ) - HPCRII, i
- c)



-
h- I

= af, int at a t . - -( n - e ) !

- (an÷ci - int {nn÷,.ci- it't. -

=
ah
- (- min

- 'It . . .

=
ah .

h - I

-
C t - - .

( h - c ) !

We can 't always find

le se Lac elements
!

I = Qi ,
if =h=

irrelevant wax 'd ideal

( Xo , - , tu >



Fo - f C- Qh

I : f = n Qi : f

=
NCQi : f )

> I
.

7

P¥e . If I E UP,

with Pi pine , then
i"

I E Pi for some c
.

.

PI By contraposition and

induction on u .

a

anti : II Pi ⇒ I #E. Pi

4=12 Clean !

n > I and assume
that Cay

holds for u - l. Assure towards

a contradictor that ,

fi : I# Pi and I EU pi
- i- c



By hypothesis

I E OP;
jed

:
.
F Xi C- IS¥; Pi

so to C- Pi as

set u

← = It , xz - - ti - n tu C- I
c- =L

Goal + & Pi for all i

×
,
- . I
,

--- Xu GL Pc.

For ith

x
,
-- th - tie C- Pd

a-
.

X # Pi II


