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COYJECTURE (Tevao)
A, D ae arvangtments oves
Fwith L(4)¥L(R) then
A is Iee &2 B is Jreg

D ArangoDB Query: Check_Terao_14

COMMUNITY EDITION

COLLECTIONS Editor
% QUERIES
e
GRAPHS
1 FOR d IN matroids_split_public
2 FILTER d.Rank 3 &
SERVICES 3 Number0fAtoms 14
4 .IsRepresentable == tr
Loes 5 .IsInductivelyFree
6 .IsStronglyBalanced
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Sage experimentation with stable Grothendieck
polynomials

arXiv: 1911.08732
The Electronic Journal of Combinatorics 27(2) (2020), #P2.29

Joint with Jennifer Morse, Wencin Poh and Anne Schilling

Sage/Oscar Days for Combinatorial Algebraic Geometry, ICERM
Feburary 17, 2021

Pan, Jianping (UC Davis) Crystal for stable Grothendieck polynomials 1/3



decreasing

[Xu] { factorization of Ho(n) }

poly rep, K-theory gen. fun today!
. crystals
e stable limit | G combinat. model for rep.
directed graphs

B=0 B=0

S stable limit £ gen. fun. { reduced decreasing }
w v factorization of S,

Pan, Jianping (UC Davis)

Crystal for stable Grothendieck polynomials 2/3
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Variational GIT for Complete Intersections and a Hyperplane Section via Sage

Variational GIT for Complete Intersections and a

Hyperplane Section via Sage

Papazachariou Theodoros Stylianos

15 February 2021



Variational GIT for Complete Intersections and a Hyperplane Section via Sage

Some Background on (Variational) GIT

m Main goal: describe quotients of (projective) varieties X with (reductive)
group actions, with respect to some G-linearization L.

m If Pic(X)® = Z?, the (categorical quotient)
X e G: =Proj@®,,~o H°(X, LE™)C depends on £ = O(a, b). If
x € X [z G we say x is a semi-stable point. We also have a finite
wall-chamber decomposition [t;, tj+1], where stability conditions are the

same for each wall/chamber, t; = %
1

m We also have a moduli space MGIT where the points are stable. We find
stable/semi-stable points via the Hilbert-Mumford numerical criterion.

m The action of G on X induces an action of G, on X via one-parameter
subgroups, \: G, — G, via x = A(t) - x, t € Gp,.

m For all A\, H-M function p:(X,A) > 0 (> 0 resp.) for (semi)-stable points.
If X is a Hilbert scheme parametrising hypersurfaces, p; depends on
monomials of a specific degree.



Variational GIT for Complete Intersections and a Hyperplane Section via Sage

Complete Intersections and Hyperplane Section

m We study pairs X = {ff =--- = fr =0} C P", H a hyperplane,
parametrized by their Hilbert scheme R where Pic(R)¢ = 72,

G =SL(n+1).

m Can find an explicit finite set P, s 4 of 1-PS that is maximal with respect
to unstable and non-stable points. This is achieved by solving a number of
linear systems dependent on the n, k, d on Sage. Using this, we can find
all walls and chambers [t;, tj11] by solving a number of equations
dependant on the monomials of degree d and 1.

m We also compute finite sets N()) for A € P, x.q, Ny (N), that
parametrise non-stable/unstable pairs. This is achieved by testing the
H-M function for each t for all A with some constraints on the monomials.

m Constraints: as n, k, d increase the program becomes computationally
overloaded and slows down.



Matrix Schubert varieties and CM regularity

Colleen Robichaux
University of llinois at Urbana-Champaign

joint work with Jenna Rajchgot and Anna Weigandt
Introductory Workshop: Combinatorial Algebraic Geometry Lightning Talks
February 17, 2021

Colleen Robichaux University of lllinois at Urbana-Champaign
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Matrix Schubert varieties and CM regularity

Matrix Schubert varieties X,,, where w € S,,, are generalized
determinantal varieties. To study X,, we can consider the algebraic

invariant of CM regularity reg(C[X,]).

reg((C[XW]) = deg Q5w(X1> OO )Xn) - e(W)

Problem

Give an easily computable formula for deg &, (x1,...,Xs).

Colleen Robichaux University of lllinois at Urbana-Champaign

Matrix Schubert varieties and CM regularity



Finding the degree of &, vexillary

Theorem [Rajchgot-R.-Weigandt '21+]

Suppose v € S, vexillary. Then

deg(® ) 4 Z Z sv(p).

i=1 pecomp(A(v)]>i)

<

Example: v = 5713624

atololol @+ 0[0[0[0][1]
i 010|010
dlm| H 7 [1]2

I 1

. 1

gives deg(®,) =L(v) + ((2+ 1)+ (1)) =12+ 4 = 16.

A\
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Bound Quivers of Exceptional Collections
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Resolution of the Diagonal, the Hochschild way

{5,-5Y ya b ¢ 0 0 0 0 0O 0 0O 0 0
{4,-4}[-x 0 0 a b c 0 0 0 0 0 0
{3-3}] 0 -y 0 -x 0 0 a b c 0 0 0
{2,-2}1 0 0 -z 0 -y 0 —x 0 0 a b O
{1,-1}1 0 0 0 0 0 —z 0 —y 0 —x 0 a
S6 0,0 \O 0 0 0 0 0 0 0 —z 0 —y—x

{5,-4} /=b—c 0 0 0 0

(5,3} a 0 —c0 0 0

{5,—2}| 0 a b 0 0 O

{4,-3}| 0 0 0 —b—c O

{42} =x 0 0 a 0 0

{4,-1}] 0 =—x 0 0 a 0

{32} y 0 0 0 0 —b

{3,-1}] 0 0 0 —x 0 a

{3,0} 0 0 -y 0 —x20

{2,-1}1 0 z 0 y 0 0

20010 0 z 0 0 —x

512 , {1,0} 0 0 0 0 =z y 56

Mahrud Sayrafi, University of Minnesota, Twin Cities

Exceptional Collections and the Quiver of Sections
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A ‘QUANTUM EQUALS CLASSICAL’ THEOREM
FOR N-POINTED GROMOV-WITTEN
INVARIANTS OF DEGREE ONE

WEMHONG XU
(JoINT WITH LINDA CHEN, ANGELA GIBNEY, LAUREN HELLER,
ELaNA KALASHNIKOV, AND HANNAH LARSON)

FEBRUARY, 2021
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A Good Old Example

FI(1,2;4) —2— P3
2l =
Gr(2,4)

Line c P3
q(p~1(T")) Schubert divisor []

D4:2~EIH:2~[point]

Mo (P3,1) —— P3

l

Mo o(P3,1)
4 - codim(T') = dim(Mo 4(P3, 1))

The Gromov-Witten invariant
Sty sy Vi (Ml evg [T =2
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More Generally

X = G/P flag variety

P maximal parabolic corresponding to a long simple root

evi: Mg n(X,1) = X

Schubert varieties '1,--- , [, C X, Y., codim(T;) = dim(Mo (X, 1))
Theorem The (n-pointed, genus 0, degree 1) Gromov-Witten Invariant

/ evi ] evy[l,]
Mo n(X,1)

= #{line in X meeting g1, -+ ,gnln} for g1, -+ , g, € G general

= Josolalp™ (M)~ [a(p~(T))]
G/(PNQ) —2— G/P  Mgi(X,1) —=— X
G/Q W0,0(X,l)

Remarks: 1) n = 3 case is known; 2) proof is independent of Lie type
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