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① Background
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,
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arbitrary
K

?I?y"=;÷÷MMsa+ohas a cluster algebra structure

The Pliicku coordinates are cluster variables
.

Mutation arises from

shut Pliicko relations
.

b- 2 All cluster variables are Pliicke coordinates : Variables :

{ pab ,
Cais ) a diagonal in Pu } u { pi.in 1 Kien } .

Clusters⇒ tiangul .
of Pu

,
mutation <→ quadrilateral flip in tiaiyul .

①



K arbitrary Pliicko Coard's c{ cluster var 's } .

7 clusters of Thicke card 's
.

From 10111k¥
- diagrams on Pn :

coll
. of oriented curves inpn

iffy j=itk alt
. crossings

txampk 1<=3 ,n=7

1 - 2n * subdivides Pn into

oriented / alternating regions
"" """" *
of curve im itk by
label i

☒ every K -subset appears as a label

in such a diagram

⇒ { PI II label in diagram } is a cluster .

Frozen variables : PI; . Ij :={j,j -11 , - yjtk- l} ②
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Rennie : ☒ Cluster algebra structures on :

• ( skew ) Schubert varieties ( serhiyenko - Sherman-Bennett - Williams)
•

open positroid varieties ( Galashin - Lam )

* Cluster categories associated to Grassmann'an :

catgaifcatons Geils - Leclerc - Schrier i Jensen - King - Su
Leclerc To today ③



A ✗ 2 2② austuznFi in
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B :
-
- Bun := Eth /4y×=×y ,

×
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}> xnffyn
'

z = 2- (B) :Ñt ] t : -- Exiyi •

i

Fun := (MLB ) = { M B-module
, Mlz free}

'

-

-
-

Properties Housen - king - Su
'

16 ) * Fun is a Frobenius cat
.

* Fig , categait.es Scott 's cluster algebra structure on alk .nl

☒ Pliicke cord 's are in bijection w
.
rk 1-modules ( later )

Not : Postnikov -diagrams ( as above] give cluster - tilling objects :D such a

diap.IM:= ⑦ MI ⇒ Ext
" 11M

, ,M☐)=0
D IED

_Ét End limp) ± QD canbinat
- approach

e End /Mile ± Ban to Fkn ④
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(tree over Z )

ModuksinFk# r # of copies at each vertex of Tn
.

"

smallest " : rank 1- modules K -subsets of { 1-in} (⇒ Pliicke )Coard's

For I a k - subset :

Xi l t

MI ( (Uiteisu ; Xi Yi ,
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: it is
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Rennie : Fun : of infinite type in general

Exceptions : -537 Hpe Eal
Fan llype An-3 ) . . .

-
45 15 21 32 Note :

"

I
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adds K
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'
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Pictures from TKS
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③ lnt-m-tet.pe#
☒ Fogg and Fuse : tame

.

The rigid indec
.
in tubes

B-Bogdani

Elsevier
' 18of ranks 213,6 Fzg ,

of ranks 2,4 ,
4 for Eng .

} - Garcia
*

every module in F±n is t- periodic work of Dunant - Luo
with period a factor of 2 lcmlkidlk ( work of Keller

TheoremlB-B-Gt2) let C be a connected

component of the Auslander - Reiter quiver of F-an
'

, C of a type
⇒ CE ZA a / Im Cm > 07

Idea :

"

sull Qal
"

i use a result of lice

In Finn :

pray:
- ini .

belong to÷÷→ In a types
,
all tubes and all AR - sequences have a- 2 middle terms w . v61



Modules in Fun have
④tlodulesofsmallranke Note :

filtration by rk 1- modules

↳ use rank 1- modules

to
"

buildup
"

higher rank modules
.

let M c- Fun be rigid indie . of rk 2
,
with filtration Me 1M¥

,

Example Las lattice diagram : ce r z 3 "

•

6

M{n3 %¥h :3 ,n=6 ly 3 boxes
Mairie } §¥☒¥☒¥¥*(¥6 in -53,6 picture ) ④ ①

② @ ⑨
"":* :<Ati.

theorem let ME Fun have filtration IMI /My

(e) this rigid indecomposable ⇐ the rims of M± & My form 3 boxes

Ingram
(2) The number of profiles of rigid indec .

rk 2 modules is

partitions F- rntrztr}Man =
É prlil-2pzlri-4p.cn) / 1) (

"%)
w .

?!? ¥
of

f- 3

✗ and l{ rnrariski
⑧6- Yildirim



else ①%¥y= Mihir
,

indec
. =) rims form 73 (quasi - l boxes . / of two rank]

1 modules

④ If M has 24 (quasi - 1 boxes or 3 (quasi )- boxes

which are not all boxes ⇒ Mis not rigid :

Use collapsing to reduce to Fazio (stretching
to induce to Fk '

,w ,

Keld
,
n'- n 't .

✗

n=2kN!wµ¥w#
4

¥: IMI / µ , is rigid indec
. ⇐ MI , / My , is rigid inder .

for I. T k -subsets for I
'
= It ⇐ is vI'nJ4

of { 1 , - - in } j= I - In ] uI'nJ4

the - Yildirim ) ⑨



4 box or 2 box it quañbox : from tube in Frein w.pj-iuj.is (below) .

or use :

theoremlBBogdauic-h.ro#: In Fie
, ,

there exists a 1-parameter

family of indec
. rk 2 modules w . profile {1.3/5,7}/{7%6,8}

.

→ such modules are not rigid .

One can check : the syzygy of such a module has the same

profile .

Bcf {9+-1,1--2}
→ Take Vi = 2- to 2- ,i=1 .

. -

,
8

.

Ms is defined :

toil to :) to -11 Itoh ii. It to :) iii. I toil

Vi F- V2 F- V3 F- Vu F- Us Vo F- 4-⇒ Us 4

1:41 toil toil 1:11 toil toil to 'd to
-

it

④



apart from Fang and Fang :(and infinite : M in tube of rank m
,
Min rows 1 . .im -1 # M rigid :

Example Fkik ( Faa finite ,
Fu

, ,
tame) consider a tube w

- poi . - ini - 's :

-

Luse Bbogd -GE to compute AR - sequences near mouth ) 1<=5 tube
of rk 4
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Profile of M : ~^^h ~i
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'
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'''hi
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. .
. vii.n.in :Notn-

6=4 6--5 etc
.
6=7

Can stretch
, e.g. to Fsm → tube has rank 11

,
Min RU ,=d- rigid . ①


