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Tentle al%ebras

Def A finite - dimensional a[cae,brq Azlk% ie 8cn{:[e if

(G ¥V vertex 1 of @, I at most 2 arrows starting at i %’T%
3 at most 2 arrows ending at i
(G2) T is generated by paths of length 2
e
G3) v arrow a of Q) J at wost 1 arroo b st ba g 1 no re lation
I at wmost 1 arrow ¢ gt ac ¢ T _a_>/’
No re(a,/v_a
G4 YV arrow a of @, F at wost 1 arrow b st Bae T
d ot wmost 1 arrow ¢ st acle T
Ex b#3 r~ —ys R= gé[ \A
- = Qa = a B o{ L /{/
Q 2, Q 1_>2%4 3¢S0
T={4aby T-Lab,ca)

k® Not 5mf(e
IKQ/I is %eﬂ't[e ,KQ/I is also %C“‘tle



SJcr'm% modules

A string w is a wal k a[ong, the arrows m (R4 ULQ\I/

I
{om»sf—te arrow ! ]o<é Q1}

With « no backtvrack aad' or d'a
* no subwalk V with ve L or viel
Cno So'mﬂ ‘(Zhrou\o‘\ﬁ T‘e[ations>

, ) -l - - ;
E_X a"\\D/a e AC iS5 a shrm% ) b Cis a Sirrmg/ ) ab s not a Strln%
T4 12 2 b

T4 T4 =52
I={4ab)y

° e1)ez) 63) €4 are trivial S’Crfngrg

[But[er—— an@el 1787J

[+ IK&/I is a gentle algebea,
Tno\ﬁcOM?OSale modules are ”s{:r’mc& modaules and "boand wodules”

W Strin% <— M(w) Str?n@, ~module



Recall def T € mod(A) is 'til‘(:inﬂ 1
(T1) For each pair A, B of summands of T,
if 0>B—>E—~A— O is a short exact sequence, then E 2= POA

(T2) T is maximal with respect +o (TT)
(TB) T has projective dimension at most 1

Rem A ‘UI{:W\%T has }Qo, non-isomorphic summands
# of vertices of R

— Originall
\n % y
]zg,il A:lk&/I 3entle alﬂebrq. A basic direct sum T € mod(A) deLined

of String modules 15 maximal almost Yiﬂid (var> i+ for tyfe, A
X
M1) For each palr A, B of summands of T, called . by
al m os_b [Earnard . G,

if O>R—E—A—> 0O is a short exact sequence, Meehan . Schifflec]

m’gfo?
then EZ=DP®A or FE is Ino!ecomFoSaEle

(M2) T is wmaximal with respect to (M 1)

Rem (MZ) can be TeFlaoe_ol with °

T has [ Qo + | Q| Noyi-isomorphic summands !
# of vertices of R H of arrows of ®



RQ_YY') Quesjciowi lA)hy do we vestrict to only S‘tr‘fvn% moduleg?

N\

bands Strin%s

L

Ancwer 1 thece are band modules That Satis]cy (MD

Ex. lk—_1—_>>ll< satisbres (M),
A

o If AX N, -then E><£1(|k':1—>_>”< lkj—_ilk>=o‘
0 N

e \? we a“ow ‘oomcls) we Wou[cl (nave (’n-FFnT\EC/)/ vamﬁ’ Summands,



[OFFQ_( — Plamondon — Schvoll Lo‘lgj '{F‘ EB&M‘ — Coelho Siméses 2018:(

“Tiling or dissection CS, M,?)M*>
St Surface wy V\onemr{:y S

M: Mar ked points in 95

P- Dissection o{ [S M} into tiles
-n-gon(wz2) vy 1 bdry eolge

as n‘s Side

- inkeraa N-gon (Vl7/ 1)
99 &
e m{é_ i 7

M%:Fut 0 FO'fn'b ¥ in each -tile
—-on Ec{r)/ edzae between points of M

- in Tnterior o-F mter nal disk

e ¢ M %GM*

extra marked ‘Fointg x*

Rule& :
aibk l>
P N (G2
< 1k (abeT)
/"\\0/3
:1%2
A R T4
T=4Laby

(7
(5,M%)

(5,M,P,M™)



[:OFre,r — Plamondon — Schvoll 20 ‘lgj c‘."}:‘ Eﬁauﬂ‘ — Coelho Siméses 2018]

e xtra marked '{>o’w\‘{:$ x*

string modules of |K@/I A permissible aves T S

. Con secutive cvossi ngs

(i) endpeints are in M*
(ff) each FQTY‘ oF Consecutive

Crossings of ¥ and i
CDT‘Y‘ES‘Fono‘S to an arrow of A

/JVLJ (locally cuts wp a triangle)
k2
is not permissible

Fermissikle v FermissiHe ¥

acc 1, arc 3 -
’ <> String E'e

<> trivial Stm’n% eq
oY C—Ib

do ot corres ‘DOhc{

to an arrow of Q



1 hm L (Barnawol — Coelho Stvzea— G — Schiff ler

[B.CS. 6.3]3

mar‘ MOduleS} AN %‘/Fermissfb’e ideal ‘trl'ang,ulabfons of <5) M*>}

maT(A>

Ex a7

J
\ \ (7
&/ .

(5,M,P) = (5,M, P, ¥ ) (S, %)

mcluohna, Boundary edges

Recall: Each T in mar(A}

has |Q01+l&1l summands
4+ 3

CO® E'c® @®bde®e®ac € mar(A)
g_/v—\/

These 5 summands

are Te%u"nreo\ n

every T € mar (A)



le g -F;r
Nay wi10du
F x There oce exaCH/ Fhree

Pl ) _ [,>
Q: 1_>2N

c 74 .
e. 7K r I'inJ@C4;V€// mar
;&g L
€3 5
< a .
b A ee,
/“N |
3
q A J
< A Ca ‘ . .
st TQ"m7SS‘(°{€, 61
c| \& I8
€3 [4
e */’ a, .,
1 P . L
?[ be cee.
X ‘s
qQ 6—4 * | J c @ B‘c@)
ﬂo"f' TQTM?SQ—( (o{e 61 L;C

4@ bde®de®ac
% x

/'Frﬂe ctive” wor
9 .,



T hm? Construct a new gentle algebra

[B.cs.65] A= \W/i wWhere |- | e
Then T €rmac(K) = End, (T) = Endz (T)

where T s Liling n mod (R)

’\"&1’ _

2 5
—_— | /, \\7\ b
Q 1 ; 2 [ = <alg> C Q | a a, 21 T= <a2 l>(>
CN I ( N“

A=kRy / \ ‘A=M<Q/ 24 12
NV VARG GOSN
SN AA



b 53
/ I: <ab> /"\b \7%5

Q= 1%2})6 Q=1%a% 27 T={a, b
C~.
A=kg/ A-kQs VN
//\\ A

NN SO0

22222

VAV

T € war (A) T e a -UH:MO* wmodule over A

e
\\Q/( O\I@(

\((\0\{ )O\)(,’\ (\%

b
Thm 2 Enc{A(T> = Enc{/g (_:l:>
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\ “F P has an Tn"’e(‘r\n( n-aon +ile @/)
- E:> - "e‘f’lﬂce ~Eh ahnulus /

CQ)M)‘P) Add an extra (’g’) [\'T) T>—>

arc in I N

J: _Fbr eaCh arfonw \L

A n Q1 Z
—é—r> wod X

= &(M)
b
T- C®Cs € wor A

E®e,ob®ea® ac

Leqpired Sumwmards



@1 What s the 'Fa(‘-l—fml 4’rin%u[a+fon G(‘Y) 2
AHS/TEM 5. We can Construct ~l—,’lling —fof EnJA (“[’) as ‘Po“oe.d&

< & (M)

in 0S
—>

Note : Mo
Funo-Fu re

by conStruction -
' 20— b—>e,
O-F +|I7ﬂﬁ E( /
T N

a

is  the ChalomorTL\;CV‘ﬂ alﬂ&(ofa
Endy (T = End (F)
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NeT "Fe,r mseible

loe_c,ause,
—+the crossings
w T oat
arc 25 arc 4

C&c ot

C,orro.&vo\f\ok

4o an accow N

(5,M,P)

&)

(5,M, M%)

An annulys  with

2 ‘rb—vn',‘s >y] One bo'rﬂ
&

1 T6|ﬂ‘l7 on “Fhe o‘('%er‘



