ol ——% Tropical Flag
| Vanetie

D
e by Madsline Gromdi, Chrs

Ev, amd Leon Zthany

5
2 116: 3 /\ 1 2!:5 3
5 6 4

3

4

5

1342
6" 5




Ecample. Gr(2,4) £ U, ,

Twe Gvassmonmvuon Gr(z,4) IP(“"'H Vi WMa Plckev
w\aedotmsr

A= [a.. G Qs Q'“x — (¢, det [“’H “'3\ t ) G[‘;})
O Oqq Qg3 Oaa ) 025 O

ond 5 wt out bj e equation pyP,a - P3Py * Pi2P3u.

Poants n Gr(2,4)° ave reoliratiovs of tha uvnform maitvoid.



‘|’ro? (6’((7-,"\)0) S ¢ Lmealn%y Space .

® tvop (Gv(2)A)°) wﬂa\n* veckovS mduunj a wiatvorded
evodwiston of B(M)

BIM) = @

eﬂ-

o 4voplGy (24)°) 18 tropicod Unmes w1 TIPS :



DVO&MO.MS M rank v matvold on [n]

Grirn) & PP et out by GraSmam-Plickev relations.
Seﬂlng variables wdexmg non - bases oA M e O gives equations
Cv"l'lW3 ot the points of Gr( v,n) vta.lmrg (M

Tneovem [press-Wenttel, Speyer, Hormann-)ensen- Jasung- Sturmfet]

e Dresyion M w:
o \'vopwal prevew lety

o Matyoidal SubdiviSions

o valvaled marouds
- trapicad Lwveow Spaces



EXGNVUZ W..q, uz,q) “Oﬂ matvod
(A) F2i4) s PPxP° ak ovt by:

(PuaPys — PisPoa + PraPsa,  PaPps — PsPou+ PyPys, PaPrg — PsPia+ PuPyy, PyPiy — PyPiy+ P1Py, P3Pz — PyPis+ PiPys) |
GPon Uy Iv puttmg  pont c Une

ropical prevariety : o flay Dresnon

(©) Base Polg’ropv Subdwistons mto £lag mavod polytopes :

0102 0012 \ S




(D) tropicoal flOﬂs ef & POt M & Uve v TP

©



Flaa Mairo1dS
Defmiton. A flma makroid 18 a Sequence of matroids

(Mu 2Ry MV-)

of vonks (vi,--,N) on (W] sweh that eva
civcutt of M; & a uion of uvcuds of M fov ¢,

Example. (M4, Uy,y) 5@ flag medvaid of vank (1,2) ew[4)



Valveted Fla% Matroids

Defmiton. A valvaked {la.g maivod 1 @ Ila.a m atroid
(M,,.--» M) %o*et\a.cv with fmctions (v, v )
v;: BIM) =R
cum thar fov jei, Je Blm), TeBIMi) and eedvr,
Meve exsts L€ T\J sun that
v(T) ¢ V(T) > V[JTrieyouil)) + VIT\ELY vied).



Tropical Lnear Spaces (D)
Let (v,M) be a valvated maitvoid.

This data gives a tropical Unear Spate
nw (| e mMn W i‘\lj*V(‘[\j)}.
tvop(v) = n iueﬂl ‘ S attauned twice ;et}

Trank’
4'\'4?\\’1')-.. trep(V ) iKl=rHl



Base Poiytopes o€ flag Matrods (€) My, Mv)

S tnv(eg | BeBlm)) < R"

ler &b
\
Waahts: 22900 <=M
(Vl.a,vl‘) ——) P - M‘V\QVI(BI)I' "V"_(B") P QBQ +$.§

Qi‘i‘




Moun Theorem. The (auowmg ave equivalent:
(A) [Vii-vVy) 15 & pont on a tropicod prev alled e Flas
‘ L po y prevariély ¢ |02¢ssaa,h

(B) vy~ Vi) 15 avalvated f‘aﬂ matvoid on the underlym\’ \
“aa MakVOld lMl""IM'-) %/

(C) (V.o"ﬂh.) wdvs o cobdiVisun of tve base palyh)pe |
ot (M, -y Mi) wlo base polytopes of flag matvoidls.

s NEA

(D) e tropieal lmear spaces form a ¥la.9r tvoplv) € - - - < kroplVi)




Pseo.lmblh*j
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