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Gentle algebras

Def A finite dimensional algebra A KEI is gentle if

GI A vertex i of Q F at most 2 arrows starting at i
is

F at most 2 arrows ending at i

GD I is generated by paths of length 2

Y
E3 V arrow a of Q F at most 1 arrow b s.t ba I To relation

F at most I arrow c sit act I I
no
relation

GH V arrow a of Q F at most 1 arrow b st b'a E I

F at most I arrow c sit ad E I

a a 21,3 a a 55
3

as aÉÉt
I ab I Lab caIKQ Not gentle
IKE is gentle IKE is also gentle








































































































String modules

A string w is a walk along the arrows in QiuQI
opposite arrow X de Qi

with no backtrack ad or a a

no subwalk v with VEI or V'EI
no going through relations

Eg agb 3
ac is a string b c is a string ab is not a string

C 14 1 972 2
b 73

C 4
I Lab

9,4 es e4 are trivial strings

Butler Ringel 1987

If IKE is a gentle algebra

indecomposable modules are string modules and band modules

w string a MCW string module








































































































Recall def T E mod A is tilting if
T1 For each pair A B of summands of T

if O B E A O is a short exact sequence then EZ BTA

T2 T is maximal with respect to T1

CTB T has projective dimension at most 1

Rey A tilting T has Qol non isomorphic summands
of vertices of Q

Def A 1k gentle algebra A basic direct sum Te mod A defined

of string modules is maximal almost rigid mar if for type
HQ byM1 For each pair A B of summands of T

I

called
Barnard G

if 0 B E A O is a short exact sequence
almost Meenan Schiff

rigid
then EE BTA or E is indecomposable

M2 T is maximal with respect to M1

Reme M2 can be replaced with

T has Qol Q non isomorphic summands
of vertices of Q of arrows of Q








































































































Rene Question Why do we restrict to only string modules

bands strings

Answer there are band modules that satisfy M1

Ex Ik Ik satisfies MD

If X X then Ext Ik Ik IK 1k 0

If we allow bands we would have infinitely many summands








































































































Opper Plamondon Schroll 2018 Baur Coelho Simoes 2018

extra marked points

Tiling or dissection S M P Mt Rules

S Surface w nonempty 25

of P H is k ab IM Marked points in 25

P Dissection of S M into tiles
of P H ing k Cabe I

n gon n 2 w I bdry edge
as its side

II King
giggly Ican

n 2
internal n gon nyt

1 ÉÉTg

it

IPut a point in each tile erase m
5 gon

on bdry edge between points of M
in interior of internal disk

S M PM S MEM E M








































































































Opper Plamondon Schroll 2018 Baur Coelho Simoes 2018

extra marked points

string modules of IKQI Is permissible arcs 8 in S

it endpoints are in M
ii each pair of consecutive

crossings of J and P
corresponds to an arrow of Q

yLj

triangle

É
it IIII.I

73 Consecutive crossings permissible 8
y is not permissible

permissible t

a trivial string ez
arc 1 are 3Q I II 14

a

es string b c

I Lab do not correspond or c lb








































































































Mm 1 Barnard Coelho Simoes G Schiff ler B CS G S

mar modules s y permissible ideal triangulations of S Mt
including boundary edgesmar A

Ex Q ajit 3 Recall Each T in marCA
C 4 has Qo t Qi summands

I Lab 4 t 3

c
b'c

b

É
9C y e4

Y

S M P S M PMt S M

These5sutmands
are required in








































































































Ex There are exactly three mar modules for
Q 1952

3
I Lab

C 4
ez

e injective mar
ez b

e a

e I c ea
b a teaE

9C x e4 e3
not permissible e

es
y

c ez b

e f 9C e4
I bc b

C ez
ez9C e4

not permissible e Ct b c t
c
b'c

b
eat btesteitac

c e projective mar





































































Construct a new gentle algebranm

B CS.GS A 1k where Qo Qo Qi

Then TemarCA End T End T

where T is tilting in mod I

Q 1952
3

I Cab 0 11 a 5231
3

I Carb
C 4 4

A KOE
F KII
É




































































Q 1952 I Cab
0 1 a 555 I carb

A IKE
A KEE

TE Mar A T is a tilting module overt

war
over

fixing
over

b
Thm 2 End T End F














I FIFI
www.mmiEIAdd an extra

are in P

to arrow IED

t.IE
EI

e
I

mod A 4 mod I

C2 Emar A

qq.IEfands



Q What is the partial triangulation G T

AnsThm 3 we can construct tiling for Enda T as follows

iyyf fifteen

I gig t

Note No

puncture
by construction
of tiling

ya It
e

of II

is the endomorphism algebra

Enda T I Endy t



S M P S M P S M PM S

Q

a t IE I it IT
I Lab Ca

An annulus with
3 points on one bdry

I point on the other

IT Irti Irt
not permissible permissiblebecause

the crossings J G J t
w P at

Permissible

area are 4 f trivial
do not string
correspond string e4

4


