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Let FED be homog.
of degree r

-

The wonders of Betti diagrams E×amI suppose R = KEX
. . .,Xc¥

-

define ft :-. { g ES : gf = o} = ann f
① S = k[x,y, Z]. codim I = c c,

I E S ideal
.

I = 15,5 ,
Z
'

, xy - XZ , yz -Xz ) R is QG
.

R is finite length .

13=5 Migliore - Nagel ' 13 stud
, QG algebras ( M2 package Inverse Systems)

I codim I =3 GorenStein

Bnchsbaum - Eisenbud
.

if regR=4 ( Rr to dim 1
, Rrf, so)M " example f = xyt XZ t YZ

I = Pfyf 5×5 skew matrix r or -
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Rr # O
, Rrt, so .

• Hilbert series :

µ
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= q@imR.d) fol o ← is ← R # pit ¥ Reaped . . . . theorem Every GorenStein ,

=
i - 5th-158- t

'

finite length , reg Rsr car R arises as
- properties

h vectors 11,3 , 17. 4- f)3 Tgif I has a quadratic GB R = 5ft for some ft Dr
.

• cod,m I =3
= It 3T t t
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then R is Kostal . ( Friberg , ( Eis . 21.2) . ( scanner -Iarrabino).
Eisenbud ,

Reeves,
• R is CM if projdim = cod im -

Totaro ) Difficulties : a hard to control HF of ft
KEI ① no known algorithm -

• hard to get quadratic
to determine if R is KOSZI

.
- a R is Gorenstein if R is CM add -

- generation .
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② Example : canonical curves C E P' " And R - SI
,

is QG if FED
,

defines a smooth hypersurface
let C = curve of genus g then R is koszae

.
in P
"

: then R=%t is koszul
.

Have y : C -71ps" canonical
-

embedding . Consider : R is QG R = SI
.

Case R = SI r=4
<⇒

Matsuda.
Let I = Ic E S =k[x.

, . . .,Xg] coelim = C

R - SII . homog word ring. { ! I Yo9d RI is R is QG
,
must R be Kosel ?
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R is Koszul

.

⑨ R is quadratic (of course Gorenstein)
③ HF is 11 , c , 2C, c , i ) fl

, c ,
??
,
c
,
I )GorenStein : bij = bz-i ,s=j duality . ③ Conca -Rossi -Valla 2001

④ R is not kosznl
.h vector : I 1,5

, 5,1) . • r=2 ⇒ c > 2
,

R is Koszul
.

( 1,642,6, ' )
if

Both Quadratic lgenterated)
,
GorenStein

.

• r =3 ⇒ c = 4,5 Caniglia Also F such an example for c=6
.

CRV -

Abbreviate : R = SI is QG
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reg =4 prime if R is QG and r = c - l

Butthole ! then the HF of R is uniquely determined .
asks : can one find such example in particular : I is gen by ct2 quadrics

for c < 7 , r=4 ? ( 5 linear syzygies)
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theorem (MSS) Given R QG
,
r -- c - l

"

SII
then

I = Pfaff
,
(m) t (Qb , . . ., Qctz)

Wh"! M is 5×5 skew symm linear matrix

Pfycm) is Goren cod im 3 .

• (Qb , . .
.,Qc+z) reg. seq. mud

.
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Operations
• R QG

,
r =3

,
c = 6 or c =3

Is R Kosal ?

• consider r=4 case ,
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