J. HUZog " ldeals of fker ("f)pe_”

Toint o with T Hibi, M. Viederw

K= Feld

S= Po\gmow\la r\% ove~ K

I=(£...f)<c S ‘/

R<I>= @ ‘_[Jt) = S{-ﬁt) Sy ‘Cmt’l < S[tj
j?o (1222)’ (2'\(‘213

Le'. T:K[X""'th)gu"ugnl _ @(I>
X; +— X,‘
P = ke ¢ y; ’Cj

| generates of = olegrer

M s bigraded by deg (%) = (Lo
T deg (4;) = (o,

T — R(T)
N

S(T) symmetric algebea
S<I> - T/L wh-ere L— = (9‘)“‘) 3r>,
m
L': “relahion edrix gJ = ZO(“J. (jf
1=l

T s of |inear iﬁﬁ /;[ 5(I> ")E(j:)
S G isomorphiom; then

R(D / mR(T)

Herzon | =
@w‘& = K[g,._.gm]/j (Fber relativag)




T"\Q‘r ZOj
@

o

Defn L 05 of Fter 419?9. F P = (L, :.r>

i_e.) P s generoted EJ relations  of lrdegrea (*, 1)
and. (O) *).

Rewark 1F T is of Lter fpe ond has lineasr
Vejah'ons/ /H'\:z,vn Ik "\Ck)‘ (,‘r\eo_r‘ )’"Q}Q_'{'\‘Oﬂf \V/k

Defn L is of Grobner Gber fype i 4here 5 a
Term ovder such that the Grobner basic

of P s geverated by elements of brdegree
(+ 1) and (0, ).

PK%OSI'%‘M: T T s of Grobhnes fber \L‘j‘ptz ardl has

: . k .
o limear resolubion, Hreen 15 hay a lneoar

veso\ubion Yk

On

P = <X2_91 - Xl(ﬁz) Xz‘ﬁg_"xl‘ﬁs, 9193"—%2_1>

@ 1= <X:X?.X2, Xo XyXs, Xeg¥eg¥7, X3z X X7>
P= (s XgY Y, Xi%2Y4) 05 not of At Hupe.

T'_Lm (\/f\)areo,o 1= <€J Y fW’) monowied Ideal |
FO/’ O(H V\Q(\OLQQ(‘eC()/\fg S’e@)u_g/)w o = (C‘).M) (';> and. J/

= (] hich

B=(gvouds) forw a\\ff,@
Q%u

—FL\\ - ‘C(. =, ‘Fa( % 'F:\ﬂ = 7%“ 1[;‘5 2 &Qﬁ(‘@



trere exist Nt Sudh that

fp (Ffey) | e ()

= 1 s of fber Ype.

.9, Huis condifion is satished A Squarefres [deals
onesrated (n dggree, cQ @(H' not 1N degcen 3
(35& example above, #2)

Uo\ﬂma{'mt‘d Tdeals [n) = {\) s v\}

nondecrea sf(\g and Swomaodidor

(ie, © @) p(A) < o(B) for ASB <]
md @ (W + ) = p(ANR) + F(/)ul?). )

?={ue Z; ( w(A) € p(A &AeQm}

where u(A) P= E U
1€ A
s called a. dascrete po\umatroid,

B = {ue P { u([ﬂ3>=€<[@> =0L}

Herzo 5 < Nd ={u € Z‘: / u(i’*]>=d§/
N the et of baser of P




I<@> - K[XU N xh—:} 1S defned 63

I<@> - (X\L U € B> C’Hﬁ: olymatro el
\ et
ad K[B) = K[x* | ueB] basering o P

R Q(I(€>>/M(E(I(G>>> — K[B)

I——b_-y—"w: LQ-" ’p\) ) “CM be 32_Vlera,+or; of I(E)
i lex order.  Then

(A, oy £:0)
S generofceo( éfj monowuajls of degrea 1.

So T<@> v said 4o have {meou- quohmﬁ' =
TB®) hes a lmear re:olm‘wﬂ

I<E> ove polymatroid \deals Vk> henca

have \vrear yesolubions.

T\r\m I(B> i of Bber {'W‘CJ ond. 15 of Grdbres

GBef hg()c Q(ov»o(ecl that % I Sortable. .
Mde/‘[g//\g Polgm atrosd

=), 1) Gnyecture (N \oluik) + KB ..
(O, %) %uww\—,za\\g cvr Generated ?

This thm + Wikl conjecture = R<1<@>>

%b\erCk'HC_q\)ﬁ SQJ’TUQ“'CC! .
Herzog
@



< o
6?\/@\ % term order own KD’] and a Grobng—

basis G of Jg  wed < W

/

= K[%Y) oad extrd < 4o T by
a b a

Y« XY e g XY e

= x* and
and. ¥, > X - Y

De—Fw A mon ow al SB € K[ﬂ s standard (\,J.r.-’r. <>

Thm Sufpose for any tivo  ctandard. monowuals
N N
; \ ‘ﬂar R TT ijr

= =\ \

TT %% = % % e

a‘zk‘) very, a%ﬁ‘ = Eg—-l) d% < La

“there exst 1 < < N, %<J such that

Herlog Then P hos a Grobne basir olesrees (\,IZ (o, %),



Gorollary: I this Case, TX has a linear resolution k.

Examples: (D T is stongy stable — satisher
‘\’\"5 CQ\diHom of 'H/‘e —qu

@ (di& to (oGl Conca, De Negm‘>
Borel
L has 9@:/\@‘@%0@ C%"Z) Xz‘;jz%i 3 zq)
/“(I> = 7% (44'- of 3@1@‘6&0@)

Jg = M %uadrfCS ad one cubic

oYiend * M: wodule
S(M) = cymmetric algbm

E<M> = S<M>/S»Tbrf/‘om

E; = Koszad a:mplex





