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REU Problem : Ia = tonic ideal
-

When does neglia ) = deg ( Sta) - co dim CIA ) -11 ?
-

Outline
I

.

Some Commutative Algebra
I

. Bounding Regularity

II. Tonic ideals

II. Regularity of tonic ideals
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Question: maxdegli ) E ⑦
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Algebraic Geometry :

algebra guy geometry
of SI of Var (I)

e.gg

I prime
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codimension codim ( I ) := n - dim ( SI )



Turns out : pdim ( SI ) 3 codim (I)

I is Cocauaj (CM) if pdim ( Sa ) -- iodine)
③

degrees deg ( SII) : = # of points in Var CI) n L

Y L = general hyperplane
of din -- adult

e. g . Var CI )
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•
⇒ deg = 2

L



www.macaulay2.com

www.web.macaulay2.com

Macaulay:

← download ( install

→ ← web interface

(use this today !)



REUExercise5.liGivenii@Lxiy3EEEx.y]

④ ( x; xy , y', xw
-

tyz) E Ecw , x. y ,
z]

( wy , wz, xy , xz) E Ecw , x. y ,
-2]

④ ( w't x2
, y2tz2 , wz - xy , Wy

- xz) E ECW
,
X.y , z)

⑨ Use Macaulay2 to compute gmfr , belt' tables
, pdim,

reg , deg , a cod im in all examples .

⑤ * One more slide first *



Boundingregularity_ n-2

Thin : veg ( I ) E ( 2 . maxdeg (I))
?

& is nearly
optimal

( 1993 ) (1998 )

(19#
Eisenbud-GotoConjectury

•
no tiffs I

I grd . prize ideal in S s
.

t . I5
⇒ reg

CI ) E deg ( SII ) - codim II) t I ←
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¥
Them : EG Conj holds when I is grd.CM ideal w/ I E se?

•

(20/8)
Them : EG Conj . is FALSE !



REU Exercise 5
.

:#
Given : ① Lxiy ) E Klay ]

④ ( x; xy , y', xw
-

tyz) E Ecw , x. y ,
z]

( wy , wz, xy ,xzJElCCwixiy.zTi@LwZtx3y2tz3wz-xy.wy-xz7ElCCw.x.y , z)
⑨ Use Macaulay2 to compute gmfr , belt' tables

, pdim,

reg , deg , & cod im in all examples .

⑤ Show the hypotheses of EG Conj . are necessary by checking

that each of these ideals fails the conjecture but also

fails to satisfy one of the hypotheses ,



Toricideals
Fact : Every quotient of a polynomial ring is isomorphic
-

to the quotient of a polynomial ring by a trinomial ideal .

REU Exercise 5.2 : Prove this !
-
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REUExercise5.3i.IOProve that a binomial x" - XV is
^

A= ( 'o :L)

:O:S:::
"

sis I
Show IAE IgA IgE GLDCZ) →
Let deglxit - ai e ad .

faces : 0
,
lb )
,
K)
,
A

Show that the Id - gird . primes in FIA are#

one - to - one correspondence with the of IR
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Regularityoftoricideo.IE
- G Conj . ( negCIA ) E deg ( SIA) - codimCIA) t t ) holds if

.

• CM [Eisenbud - Goto 1984)
• n - D= I

• n - d = 2 [ Perera - Sturm feels 1998]

• D= 2 [ Nitsche 2014]

• simplicial & isolated sings [ Herzog
- Hibi 2003 ]

• simplicial & seminormal (Nitsche 2012]

• simplicial & deg(Sta ) 3 codim ( Ia ) +2 ( Hoa - Stiickmd 2003]



REUPwblem#5(ToricR#
For which Ae Id" does = hold in EG Conj ,

" e
's reg( Ia ) = deg( SIA )

- coding ( IAH I
-

( n - d )
I



REUPwblem#5(ToricR#
For which Ae Id" does = hold in EG Conj ,

" e
's reg( Ia ) = deg( SIA )

- coding ( IAH I
-

( n - d )
I

REU Exercise 5.4
-

:

⑦
⑨ Show = for n - D= I

. ( Find it! )

⑥ Show = for D= 2
,
n - d -- 2

,

& lmissingcondition.LT
④ Use Nitsche 2124 to find Veronese rings w/ = .
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- Sturmfeels ] : Syzygies of cod im 2 lattice ideals ( 1998)

[ Nitsche] : Combinatorial proof of EG Conj for monomial curves. . . (2014)

(Herzog - Hibi]
: C- M Regularity of simplicial semigroup rings w/

isol . sings (
2003)


