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Staged trees

97— = (30, ai, b07 bla €0, C1, d07 dl)

ag+a;=1
bp+by=1
c+c=1
dy+di =1
Unfolding of events in a cell nature. D
Collazo, Gorgen, Smith, 2018
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Staged trees

Y000

ANT) ={ 1, X2, ..., dg}

)\3 = (307b07cl>d1)7
A7 = (a1, bo)
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Staged trees

P0010
pooir  A(T)={A1,X2,...,Ag}

Po110 — a20b
Pooo = doboCo

Po111 Poo1o = aobocido

p11 = aibg
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Staged trees

ANT) = D, Aoy A
Poo1o (T) = {1, X2 8}
Pooi1 Pooo = doboco

Poo1o = aoboc1dp
Po110 :

p11 = aibog
Po111

P00 + Poo10 + -+ + p11 =1

M7= {Pe = (P000,P0010, e 7P11)}

>

staged tree model

Lamprini Ananiadi // Grdbner Bases for toric staged trees



How can we characterize staged trees implicitly?

R[p] = R[pooo, Poo10; - - - , P11];
R[e] = IR|:307 a1, bOa b17 . ]

o7 :R[p] > R[O]/(0 - 1)
pi— [ 6(e)

EGE()\,')

I =ker(p7).

When is I a toric ideal? What are the implicit equations of M7 D
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Toric Staged Tree

Poo1o
I = {pooop11 — Potop10;s

Poo11 Poo10P11 — PO110P10;
Poo11P11 — Po111P10;

Po110 P000P0110 — P0010P0105

Poi11 PoooPo111 — PO0O11PO10,

P0010P0111 — P0011P0110)-

I+ is prime and
generators are binomials!

>
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Non-Toric Staged Tree

Poo10
Poo11
I = ((Pooo + Poo10 + Poo11) P11
Poiio -p10(Po10 + Po110 + Po111),
P0010P0O111 — POOL1PO110)-
Po111

I is prime, but,
not all generators are binomials!

>
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e Necessary conditions for a staged tree to be toric are known
(Duarte & Gorgen 2018).

We implicitly characterize M by doing a Toric Fiber Product (TFP) with tree gluings.

TFP is a procedure of understanding a complicated ideal from simpler ideals
(Sullivant 2006).

e TFP = Grobner Bases.

T : always toric staged tree.

>
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Gluing Construction of toric staged trees

Ti:
Po

N

L
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Gluing Construction of toric staged trees

Ti:
PO
N
W .
° G ={G; ={0,1}} gluing information
%
pi

>
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Gluing Construction of toric staged trees

s G ={G{0,1}}
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Gluing Construction of toric staged trees

1
. Poo
& G = {Gi{0,1}}
1
Po
IbQ
Te - 1
1 Po1
w [ Po
?’ Bl bJ P%o
pi 1 1”%
R[p]r. = R[pL,
Rlpl = R[p}. o] (Pl = ¥Lpo: il ;
11

R[P]”E = R[Péo,Pél,P%o,P%l] D
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Gluing Construction of toric staged trees

Tr:
Poo

Po1
by = Iy x b, = {(Poop11 — Po1pP11)

P10

P11

R[p]7 = R[poo, poi, P10 P11] D
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Gluing Construction of toric staged trees

Tr:

1
Poo

Po1 G = {G; = {00,01}, G, = {10}, G; = {11}}

p2 gluing information (toric compatible)
10

3
P11

R[P]Tg = R[P&mp(l)ppfoapﬂ] D

Lamprini Ananiadi // Grdbner Bases for toric staged trees



Gluing Construction of toric staged trees

T>:

Péo
G ={G; ={00,01}, G, = {10}, G3 = {11}}

1 TG:
Po1 o Pé
w € fo
2 3
%o 5O, B@ ep 5@ n
pi
1 1 2 3
3 R[pl7s = Rlpg, Pi: Po, o]
P11

R[p]7; = R[Pémpclnvl’%o;l’%l] D

Lamprini Ananiadi // Grdbner Bases for toric staged trees



Gluing Construction of toric staged trees

Voo g, V00O €0
G

T3 :
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Gluing Construction of toric staged trees

T3 :

1
Pooo

1
Poo1  R[pl7 = R[PéomP3017P3107Pc1)11vP%0:P%1]

Po1o I7; = I3 x Iz = {poooPo11 — Po10Poot,
1 PoooP11 — Po10P10;
. Pou Po01P11 — Po11P10)
etc...

>
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Gluing Construction of toric staged trees

Voo €0 Po00

Poo1o

Poo11

Po110

Po111

I = {PpoooPo110 — Po10Poo10;
PoooPo111 — P010P0011,
PoooP11 — Po10P10;
Poo10P11 — P0110P10,
Poo11P11 — Po111P10,
P0010P0111 — P0011P0110)

>
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Gluing Construction of toric staged trees

Po010
Poo11
Po110

Po111

Theorem (Duarte, A. 2019+)

The set of implicit equations of a toric staged tree T
p11 obtained by this gluing construction is a quadratic
Grébner basis.
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Thank you for your attention!

>
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