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Chesteralgebras and diner

interpretations
Adusteralgebratisasubalgebra
ofQCxn xn definedbygenerators
andrelations startingwith the
initialseedduster

Xp Xn mix xI in
duster muffin

jthdirection

generating new generators priori
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distinguishedgenerators called
clustervariables are Laurent
polynomials in the initial duster
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Iositive integercoefficients
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a Prove that if xnxn EXn.it1
For n 23 then Xn is this

Laurent polynomial in tx xD

HE xp
KM

dinnerM
Y

an 4

where xlm Tike
e EM

b Provethe easy COROLLARY
X HE 1 Xn F2n 4
where FEET and Fifa n z

END REU Exercise i



Moregeneralchideralgebrast
quiver is a directedgraph
well assume Qhasnn Eagle.e

but 5 is fine

FAQhas a vertices then itdefines
a dusteralgebra At Q
inside chain xD with initial
duster Xi u An



For a cluster
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QEmjCQ is definedbytheserules

1 Forevery 2 path in j
i k in Q

add a new arrow i k in Q
e g i j k in Q

iE k in Q

2 Reverse direction ofarrows incident

3 Delete 2 cycles
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Fruitarian
Whichquivers give a with
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REUPROBLEMI Croughly

Give a new combinatorial

interpretation of the duster
variables industeralgebras
offinitetypensing
doubledimersandonpledimersy

Recommended

Get an accountat COCALCkocalc.com

so you can use SAGE to

experimentwithchesteralgebras 7
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a Consider
Q 1 72 3 types

and allitspossiblemutation
sequences Show that only
afinite ofquivers are reached

cinaudins.EE eeam

b samequestionforthechister
variables and show how the
clusters are connectedto one
another

haikxB lxy x

dilDothesameforDyquiverateremoved
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cont

ForangacyclicDriquirerthereexists

a graphmadeupofsquares onehexagon

such thatmixeddimerldouble diner
configuration satisfying certain
conneckvilgoftralentrerices have

F polynomial
y z

cyclecomponents

Theorem 4.1 in
Kenyon Pemantle ThaoTran
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REUProblem
a UsingThao Tran's work or

otherwise flesh out and prove
the above conjecture for acyclic
D luster algebras

Ib Extend interpretation andprove
to the case of non a cyclic type Dn
cluster algebra

c same for type E


