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WV vorieties
S: wordingte rn’tj of vV
S/I ¢ (wrdinate h'lﬂ of w

Blos-up of V alpn w = Proy (RCT))

where

0o
K(I) _ O.T-n‘l'ng S[-+J (3mcled rm)
A=0
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S . (Wd"'ﬂ“é rl.ﬁ of \/ \AF\:i(ﬂtj):X}-tx:dL:q}
é Blas-up
v

S/I‘ twrdinate 1 of w M o (40)
Blos-up of V aloﬂ w = Pro) (R(T))

where

o n
R(T) = Oln-l- S S[.'I'J (3mded N:j) Prsl (RLI))
N=0 o X = (%LD)

¢ 5=l /’ML_Jm

0 ﬂ_CI\ =S Cul\/j/(xv —\AM)



S : commutative mva
L. I collection of ideals

The multi - RLees a%zbm of Lu-.Ir is defined as

RILO-OL) =D T4, 4 € SChee k]

qll---|ar>,0
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LuLr  colleckion of monomied. ideals in S=klax.... 0]
1;: <Ui..-----un'\s.'> and 8: :E{ i(d.-‘é : 15555{}

Comider e S-alpebrarhomomarphie
g: S[T;.‘j : u;.s&&] — S, 4
Ti

| > u;|5 +;

R(LY-0IA~ SCTigd /per @

Special (mutt)-fiber ring: £ (2,0-9L) - (16L& k
dQ-??ninO fdd g': Ver LQ‘ whee_ LQ‘: LZ['K



Ffﬂd impln'cv"l' equai-icm for +he de‘fim‘g ideals
of the multi-Lees ala,zbm ond s s?ec.’cl fber rU
(i: ker @ and Y- Ker @)

in ves+®a+e Kos zulness
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A monomial ideal T < S:lklx...%.) is called s+ro'3':] stable
if for eath monomic meI, we have

m —> % £”_
K: M &I whenever X. divides m and 3¢i. r 2 1m ond i
) X i J fo J
1
et S= lkc%l\l‘!.] xz
Tz Cat Ko, 2. S'h'% stable X e onomials on 4op

Of +he Hasse dlojm

I.-¢ 9(:'-( 9‘21.'> not S-l'ron?lj stable ’(.7- 1.2 (%:_)
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Given a  collection of S"'rm\?b stable idesds 1. ... Lo
focus on three parameters:

r: number of ideals

9: : number of Borel 3enem1‘ors

(J;: deorees of Borel aenemforj of I whee d;s%(u;,é)

For J_; = <u|'” (- |ul'151'>



( Rees wordd > r=1)

(1) is Loszed when 3:1.

R(T) is of fiber 4vpe for rat.
Ia = :], 1 (r‘dd\'oru of-f'hﬂfjmn\e‘fdc a%zb/&n)

. 3,3 ¢
CMSler‘ I:B(%| 13|zz|zlzz:-z$t)o
T2 lis o minimal
%“5153 ng - 7(,"‘12“131‘ 15 & min alwﬁl'or OF :)“

~ F(T)is ml-alwy Koseul when 3?3.

RA) is Kosauwl for g:l.



Multi - NLees alazbm ond i+ special -fu‘ber riny are Koseul
powers of +he maximal (deal

Pr‘ir\c{Pal S"'ro@lj .S"'a'o'e_ ;deals Sa‘l'i}fj:’nj an "orderf::'j condition"

Prfna‘pal S+rm‘9{7 stable



The multi-Rees al?zbm of Jﬁm\?l\j stable. ideals is of frber -lvpe_

1p 6 is o Grétner basis of ', then

6u i X,’Tu~ Z)'TV: Nd. u.VéIK and xu :X‘;VJ

isa Grébner basis of L.

We -faund examplzs in +he Sf»’rﬂ- of [onm—DeU@h’ 1o eliminate
Cleesses of S'l'rwﬂ{j stoble ideals.




Potential Collection of ﬂraab Stable Jdeals

Wl%brw are alwizjs Kos 2ul
. 4 of idedls 9 4 of Bored generators J::degree} of Borel gers.
r=2 qi=92=2- 2¢d,¢dp €3
r> 92 9= ""%f‘ . 3r-u=3r=2~ 2 <dp € dr¢3
roL 9= LN 1. gr ¢ 2 an3+hi3




2(1\@')12) is KOJtul when 3:&:2

Land 1, are errorC/jb Stable daals with fwa quedntic Borel 9£nemlor5_

I‘ = ’B (Qqu%bl ' KCI xc'h)

1,-% (xaszz, A, %, )

C((Q,’gb;(d.’ fDr‘ =42
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Readl +he Horic up W k(T 2y uej(l.).v%(lz)] —S[hz)
T(A > ut

2y = Vvt
We fmc’ a qu&dm-/v'c Grébrec basis of Yter @' wrt o “?H: (head and il Ozder)

b__d by d,
variable. order on R I_I_|_ LI—L £
ol _ Ca .

ol o |

-Tl()-rllw T'llv BTN )TC‘J\7 2“,”‘ ) 22_[71“) --.‘? ZCZJ’Lv 2“3 R ) Zaq_bt

term odor: rev-fex on R indusd l"ﬂ this varabde order



G = 6|U62(}63 is a Grobner buasis of T ot “Z‘,:,_ order where
Gl = Z TMT\/ —TuaTvl : uv=u'v' ond U‘V?rlexv‘}

Gra- { 2, 2, - 2, 2,0 av=uv' ond u,v;wmv‘j

63={Tq2\/—Tu' 2,0 uv=uv' ond v?’m&xv‘}

PM (211,): fiber goph of Liwd Lo of M wrh &, ( Me 5034))
L,Q‘: 1L - SG‘(?}]

—~A— , ~— ~—

PM(lnlz,) is a direckd gm(;h with
verties: monomials VER st @V M

edges: VoV g Visa e e reletion of V et 6.



1.- %(%q'xsu’)(dlb) and 12:%(141‘9(39{6)

W/\-M.

1
M= a2, 7,4 2

=7
ToeZ35 —g Tas 236 T35226 —¢g 125236
Tr6Ty4Z35 Ty5Ty4Z36 T35T 4422
TusZ3s —g T35244 TysTos —g ToaTys TyaT35 =g T34Tys5
PM_ (Il |12) : . ‘
\ = T35 Zssink T24Ty5Z36 T34Ty5 26

To4Z36 —g ToeZ34
Tu5Z34 =G T35243 34226 —g 126234

\ = ToeTusZ34
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The colleckion of (manked) binomisds G is o Oréber basis of T
if and onb if-

[ u (1..I,) is either em@ or has a Uhigue sinlc for ev€7 wﬂﬂe{jm M.



What- albaut- renining Classes of SSideds fom o Lish?

Fiber jmloks eﬁ»’cienJr/ u;aful Ta h"gker d@r\ees?

What  doadt normaldness, CVY\MSS?
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Home it Words of \ N on  Clickalink

"MZXT a Mathematician!" is a collection of video interviews with mathematicians.

The mission of MZET a Mathematician is to share stories of mathematicians from different backgrounds,
especially from historically excluded groups, with the aim of introducing students to role models and
fostering a sense of community.

Q

MATH FOR ALL in New Orleans 2022

4th-6th February 2022 (moved online)

A friendly and open environment to learn and discuss mathematics!

Register now!

(Deadline: Jan 25th 2022)
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2 2. b b
I = B(z5xg, z1x528), I2 = B(z314, x2x41g), I3 = B(r2z478, T12576),

ives a cubic (e (1250 (2326) (221475) = (2328) (222475) (2125 2§)
5y ?:393

2.2 a 2 a 2.2 b 4 b
L =Blait e, B10,0s8,), lo=DBlE. 2, .03 )

2 2 2

e @ ke 202020800 (310200002 (222200)

05099

I = B(z1x3,13), I = B(zirizs, x523)

e a PJD"C

AT,

e (123)%(252F) = (23)*(z]252)



