GITFANLIB — A PACKAGE
ON GIT-FANS

(VERSION 0.1)

SIMON KEICHER

1. INTRODUCTION

This is the documentation of the package gitfanlib, which implements the
algorithms presented in [3]. More precisely: given an affine variety X = V(K"; a)
with the action of a torus H that is given by a grading matrix @, our packages
provides functions to compute

e the GIT-fan A(a, @) of the H-action on X,
e GIT-chambers A\(w) corresponding to weight vectors w,
e (K*)"-orbits intersecting X.
See [II, B] for an explanation of these notions and further references.
At the moment, gitfanlib is available for Maple 8 or newer; it uses convex [2].
An implementation in other software-systems is in preparation.
This package comes with absolutely no warranty.
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2. USING THE SOFTWARE

Download from [4] the files gitfanlib.1lib and gitfanlib.ind into a directory
where Maple can find them, e.g. in the 1ib/ directory of your Maple-folder. The
convex-package [2] must be installed as well. In a new Maple-session you can load
these packages as usual:
> with(convex) ;
> with(gitfanlib);

gitfanlib, v0.1, May 2012
A package on GIT-fans.

Date: May 2012.
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3. PROCEDURES

We always assume that the H-action on X is given by a grading matrix @) and
that X is given by equations, i.e. by a list of generators.

In the examples, we will use the data for X = G(2,5) with its maximal torus
action, i.e.

> Q := linalg[matrix]([[1, 1, 1, 1, O, O, O, O, O, O], [1, O, O, O,
1, 1, 1, o0, o0, o1, [0, 1, O, O, 1, O, O, 1, 1, o], [0, O, 1, O, O, 1,
o, 1, 0, 11, [0, 0, O, 1, O, O, 1, 0, 1, 111)

1 1110 0 0 0 O O
1 0 001 1.1 0 00
Q=10100100110
001 00 1 01 01
00 01 0 O01TO0T11

> RL := [T[5]*T[10]-T[6]1*T[9]+T[7]1*T[8],
T[11*T[10]-T[3]1*T[71+T[41*T[6], T[11*T[9]-T[2]*T[7]1+T[4]*T[5],
T[1]1*T[8]-T[2]1*T[6]+T[3]1*T[5], T[2]*T[10]-T[3]1*T[9]1+T[4]1*T[81];
RL = [T5T10 — T6T9 + T7T8, T1T10 — T3T7 + T4T6,
T\Ty — ToT7 + TyTs, 11T — 116 + 1315,
ToTho — T3Ty + Ty Ts]

> TT := vars(10);

TT :=[T1,T,T3,T4,T5,Ts, T7, T, Ty, T1o)

3.0.1. afaces. Returns all a-faces.

Input:

e A list RL , a list of vars TT .
e optional: ’radical’ or ’pushed’; compare |3.0.2

Output: A set of sets.
Example: > af := afaces(RL, TT, ’pushed’);

af = {{}7 {17 2,5,6, 8}’ {la 3,5,6, 8}7 {27 3,5, 678}a {5a 678}’ . }

3.0.2. choosealgos. Globally sets a variable that tells our package which algo-
rithms should be preferred.

e a-faces: *radical’: use [3| Rem. 3.1], *pushed’: use [3] Alg. 3.7].

o GIT-chambers: ’naive’: use [3, Alg. 2.7], walls’: use [3, Alg. 2.4].

Input: Optional: *radical’ or ’pushed’ and ’naive’ or ’walls’
Output: Nothing; prints a string.

Example: > choosealgos(’radical’, ’naive’);
Currently enabled algorithms:
* a-faces: 'radical’,

* gitchamber: ’naive’
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3.0.3. isaface. Tests whether the given face 79 < Q% is an a-face.

Input:

e A set of indices gam0, a list RL , a list of vars TT .
e Optional: radical’ or ’pushed’; compare [3.0.2

Output: A boolean.
Ezxample: Let RL and TT be as above.
> isaface(seq(l1 .. 10), RL, TT, ’naive’);

true

3.0.4. gitchamber. Computes a single GIT-chamber.
Input:

e A matrix Q, a list of integers w, a list of polynomials RL and a list of
variables TT.
e Optional: ’naive’ or *walls’: choose specific algorithms of [3] as in[3.0.2]

Output: A CONE.
Ezxample: Let Q, RL and TT be as above.
>w := [1,1,1,1,1];
w:=1[1,1,1,1,1]
> lambdaw := gitchamber(Q, w, RL, TT, ’walls’);

lambdaw := CONE(5,5,0,10,10)

3.0.5. gitfan. Returns the GIT-fan of the H-action on V(a). The generators of
a are given in a list RL and a list of variables TT. The third parameter is the grading
matrix Q.

Input:

e A matrix Q, a list of polynomials RL and a list of variables TT. If only Q is
specified, GKZ(Q) is returned.

e Optional: ’radical’, ’naive’, ’pushed’ or ’walls’: choose specific
algorithms of [3] as in[3.0.2}

e Optional: >fan’; returns a FAN instead of a list of maximal CONEs.

Output: A list of CONEs or a FAN..

Ezample: Let Q, RL and TT be as above.
> GIT := gitfan(Q, RL, TT, ’fan’);

GIT := FAN(5,0,[0,0,0,0, 76])
> GKZ := gitfan(Q, ’fan’);

GKZ := FAN(5,0,[0,0,0,0,345])
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3.0.6. vars. Returns the list [T[1],...,T[r]]. These can be used as variables if
T hasn’t been assigned yet.

Input: An integer r
Output: A list of symbols
Ezxample: > TT := vars(3);

TT .= [Tl, TQ7 Tg]
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