
 



POSTNIKOV DIAGRAMS AND ORBIFOLDS it w A Pasquale
DVelasco 16720

Surface combinatorics cluster structures

triangulations of duster algebracategory of
FominZeleniesky02

convex n gon type An s CaldeoChapotenSchiffer06 i

convex n gon w puncture typeDu FEO Schiffle Os
FominShapiroThnosten

Markedsurface BristleZhang

annuli It FST BMarshBBeauMarsh

face idea triangulation of surface gives yesternoqauiaund.ggynijetakmruktwang
surface diskmostly

Postnikovdiagram
Scott06

i of type kin m cluster structure for Gassmannian BKingMarsh16
Postnikov diagramsarlygiuesomey dusters

Today introduce orbifold diagrams as quotients of symmetricPostnikov diagrams

embeddedin PNiPhickerrel's
taken f thinkof Kxnmatricesgh
Grlk.nl k dimensional subspaces of an prep variety forNcaa
Theoremlscott The coordinate ring QCGTCK.nl has a cluster algeba

allPlackecoord's are clustervariables
structure F seeds of Pluckercoordinates

mutation from Pliickerrelations

eg 123c 126
i134 f Tzu 7125

mutable fan reducemod
234 I 1 y

6

xeg 224,125,245,145 u iithitz Ii hi 163 245 c 145

T t twith mutation rule encoded in quiver 345 456
Pery Greaney



take
3 completed

Cluster category for Grassmannian 2 3 pathalg
42

sensen kingsu've Bian EITI
4,4

add cat ofabove dalg.sk 2 EatD t Exiyi
Fan MCM forByu M IMfreeover 2 exdimmad's

6of int rep type in general
rank 1 modules
are in bijection with K subset hencew Pliickecoord's
ext orthogonal non crossing

BkingMarshi Fear has cluster tilling objects givenby max non crossing
collections of ksubsets with peg inj summands

Er any such Te Fem Baum efEnd Tle camp it f Yo2m
variables

e idempotent of boundaryvertices

2 Postnikov diagrams Dn disk with n points on boundary

re Sin permutation

A PostnikovdiagramPott onDn is a collection of n strands

oriented curves gu yu gi i Hit transversal crossings malt 2Anmany
crossings alternate 1 91a upto isot

fixingbdy 3no unoriented lenses

fefyapfooaf.baYfines a diskwithinggethesivands

r P is often if T is initk

s Innis is IF 142635
9 Pasquali selfinialg's1

Reductions I t



n l l 1 k

Examples of symmetric Postnikov diagrams

1194376 2581 ITpe 13,91

3 posln.tk Vuswltillingobiedt g

fbd oaltemrnahifga.regions with i
n

i

i

m
n s7ug 3 subsets of 9

4 Orbifold diagrams Idea take quotient by drotational symm



g 9 I l
w APasquale f DVelasco Define it abstractly first

no dish with points 1 no and orbifold pt l oforde d 1

A weakorbifolddiagrain of type I c Sno on E is a colt of no strands

Ci donot gothrough Roriented curves Ci it Thi s t fin many crossings transverse Mutt 2

Upto isotopy fixing boundary fr crossings alternate
nonoriented lenses contain r

reduce like P diagrams anyloop formedby astrand has nonzero winding
if it can'tbereduced around I

2

i v

Oz

i in

0 weak orbifold diagram ordth D let synd101 be the dCold cover
3 no unoriented lenseswant symd 01 to be a Postnikovdiagram Problematic
y no non trivial loops

For y

winding value of strand c E 0 Scd Max Iw I
PeCrc Twinding w.r.HRForAz

Cf
strands

4a.cz maxlwkieiHxo
ate ffindin.ge eieza

A weak orbifold diagr 0 on E with R of orde d 1 is
an orbifolddiagram if d max max Scd max Llc at



II I d l
c a

al

It is Gassmannian if I id and F O weed s t everystrand

has winding wt or wt d

EI Oa and Oz are orbifold diagrams Oz is Gassmanuian
Pz 2

Up 2

am

3

Proposition 6 orbifold diag of order d 2 Pan s symm Postnikov diagram
Cs l

n symd O is a Postnikov diagram PGiquolieul.by s rotatm

2 Pls is an orbifold diagr ondisk w orders abifddpt
131 symd O d O and fer s 2 Syms Pls P

5 labdsfrorhifdddiagr.am Prop symg 6 Id O eaghduisadsasses

D of orde d 2 d type Te Sno symatol on disk with n duopts



let I be the set of labels of synd101 Define equiv relation Nn
I

in ik Nao ha hi if there exists j s.t injno iu juo he he fremdL
Labels of two regions related byrotation by2Nd differ by adding no pointwise

Every alternating region of 0 corr to d lov Il att regionofsyndO i e to

an equiv class under Nuo We write Cini iik3u

Can assign labels directly to 0

2 2 2
add labels79 0

r

3 6
3

a a 3 a 3 no 3
no

123 237973

no a 9 segmentlabels 57,9
t t t
Cz ca Cz

Draw gut f from 1 to boundary between noand I label regions to left

label segments of Ci by icitno it2no for Ci and by i i no if Ci

alternregion to left of segment label gets his label rakuten.comiuine2jman4glabdpaot
Forany j e 1 in a segment labels let jo bethe reduction of j mad no
If go add label j to every alt region of 0

6 Qui p 0 orbifold diagram of order d

Ees the alternating regions of 0 III is in an alternating
Qb Caboboundaryrgins region ve cud in this region

arr ws from viewtheviasonvert.ca liueabouT
noarrows

if Fru vd same foreach of them Qo M dimemodel J



with boundary
13km161

For potential C fundamental cyclesin Qo upto rn vd
Catrinfundcycle c the fund cyclecontainingAdin thefund If F ve NdQa from9mWw
b I notin fundcycle dis adj to rfund cycles cycles through Vi facesonannulus Glue d Isom

No potential onQu al Wo_fqqgsgnkydidsg.in ed
diskson inner bdy of annulus

primitive
b WO gulik'tEEsgnkiYci t Ignacia

dtheroofof 1
as potential in Giovannini Pasquale

GPPlamondon

EI no 3 4487933

y.gg n U
z

d 3 f Dc 9247933a
Qu if3 WO1347913 r

l 43 9237933
1237973

G Cz 13 3

no 3 G Qb
Oz 2333 a 1 D 112313 2

i
i

2733 cpgb a

q8 92933
A2933

z

7 Orbifold and boundary algebras 0 orbifold diagram of ordeal I
asBkM F synd O PostnikerdiagramAIP completed frozenJacobian alg dQpWp bdyverliasfrozen

BlP1i eACPleitsboundanyalg.leidemp.o l thebdyvertices

ACO frozen Jacobian algebra of Quwa
and BID _e AIDe e the idempotent of the boundary vertices


