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5·Consider a quiver a ·-·
-
-

In loops , no z-cycles.*-) ⑧ 3

B *... Mr rpa -> a 79with usual mutation rule: * ↓
·

↳ --8

p.g =0 =pg-r
·
When is it mutation - finite?

unmutable
·Answer is known when R has been vertices

At ???
· Nestion:what ifQhas

->

I·
5

frozen vertices? A
-2
↳↳

A
-



·Rules: as in [FI4] bij =(-
bij i=k0rj=k

-

-no mutations in frozen bijt sgn (bin) (binbrj]1 otherwise

- no arrows between frozen (x]
1
=

maxx, by
ni

↑ bij Q
-

· In matrix

rotation:Bl ↳.........D

-

97in "Sin
E

·Two observations:
-

1) If the ice quiver is mutation - finite,
then mutable part & is mutation - finite too.

2) Only need to study the case ofone frozen vertex
las frozen vertices do notinteracts



·Two observations: W

-

1) If the ice quiver is mutation - finite,
then mutable part & is mutation - finite too.

2) Only need to study the case ofone frozen vertex
las frozen vertices do notinteracts

·Notation:
D 28 B

RMe..."-- N

, 12. En
-

6=(bib, ..,(n) i-
Aq

· The vector (babesinful will be called admissible
if the ice quiver (R,9) is mutation finite

mut.- finite

-

E· Aim:describe all admissible vectors for every



-mut-finile
-

-

· Him:describe all admissible vectors for every Q.
-

· (FE4]: I8 Q is of finite L-
ype,

then very 1 is admissible.

· [FZ 4): this isa characteristic property
offinite type.

· (Seven]:Ifa withwecoefficients
is mutation - finite

then R is offinite type



-mut-finile
-

-

· Him:describe all admissible vectors for every Q. surfaces
· FZ4: If Q is of finite L &

-

ype,
then every 1 is admissible.

finite
·eification (F,Sh,T]: Connected & is mut-fin

all
[I] (1) either & is from a triang surface,

(2) or a is at rank 2; B) or is mutequire to one of: affine

otherwise

· finite affine



[Fomin, Shapiro,mersfrom

see
Thurston]

-
-- surfaces

mutation Ma /
=

It - Q
⑧ R -

R
-- 8

~GLSflip of I -

-
⑧⑰ · finite

[Fomin,Thurston]

·
frozen vertices are represented by animations:all

i.e. non-intersecting set ofcurves:

---8
allowed;
⑧ S

8
⑳ ⑥..

affine
A ⑤closed -------

↑

not

-
- ·

otherwise

allowed: ⑧ ⑧ &



[Fomin, Shapiro,mersfrom

see
Thurston]

-
-- surfaces

⑧

mutation Ma
- /

=

It Q
R - ---LSR 11Gflip of I -

-
⑧⑰ · finite

Stomin,Thurston]

④
frozen vertices are represented byanation

all

· Shear coordinates: is affine

6r(L)= -2 otherwiseEx 62(L) =1
m b =(2, - 1)



Thurston]

wersfrom surfaces:
[Fomin, Shapiro,

surfaces&

↑----
mutation Ma /

=

It Q
⑧ R -

R
--S -

~Gflip of I -2
⑧⑰ · finite

[Fomin,Thurston]

④

·

ssowen verticesarerepresentedby nation"atthee+1

· [Fenton] 0 The map L - (8:(T,4)1

is a bjection between laminations and" otherwise

②
The vector ofshear coordinates is mutated
in the same way as coefficient vector (b., ....bu)



efrom surfaces: i
1.

surfaces

- ↳Thm LetQbe from triangulated surfaces. peripheral
laminations

Then 2 So3 S

admissible vectors] --> (perperfors]
all

~

Star R finite

- 11

- --- isotopically deformed⑧
ones thatcould be affine

90

" S
j

to boundary-Y LiC S

...
8 otherwise

I

--



1. Quivers isurfaces: surfaces

- ↳Ihm Let Qbe from triangulated surfaces. peripheral
laminations

Then 2 So

Star R Speripheral 3
3

finite

j

admissible vectors] -> laminations forS
all

V
500 s

-"peripheral lam=?
⑧

-If 1
-
I

affine
- ⑧ R
& -

N

I - *I & .. R -preserved &I
..

-

- *E=ones -
① ↑

..
A I ⑧ ou

&
- ⑧ ·Ven

I---by all Dehn twists Ex ... &
⑧

& "

*-,·The
i

otherwise
preserved ·ja⑧ - -

I

Ifi = "
%

by modular group is I ⑮
80

/N



wersfrom surfaces: i
surfaces↳Ex A, 8- !
peripheral

10- laminations
in Soj

Fr finite
--- A

W
I
8- ! all
->8⑮

IP. I "Annulus affine

AI " I property"
I ~ otherwise

2

--

+1, -1) - 6 =(1,1)



--
finetype surfaces

A ↳Ihm Let Qbe affine quiver I
Fr
!

peripheral
laminations

8
-

8 2 So

containing a double arrow.
->8 3

finite

j

Then I is admissible Ex "Annulus
all

I satisfiesthe annulus property property"
affine

afra
8
-38

Note- annulusprop.
Every aft, mut, class
contains a quiver otherwise
with adouble arrow,



-

2.Affine -
type surfaces

A ↳daofpt: o use quivers below Fr peripheral
laminations

I
8- ! 3 j⑮ 2 So->8

·apply result from [Kaufman, Greenferg) finite

computing cluster modular group
"Annulus

all
property"

affine

Generators; afra
- 8

-38

=McM,"Mo annulusprop

(2) =MyMyM,PMo
MP=MouMon.

Otherwise



-
F surfacesEverythingelse (E."E"-"", Xo,XA)·peripherallaminations

Ihm There are no admissible vectors for 2 So3 j

R =E???"", Xz. finite
Es F

all
For Xos ↳

·. I/-Iall admissible vectors e8 affine⑧ ⑬ ⑳

a
are as follows: A

It
afra

72a8
8
-38

Why? We build a sequence ofmutationsi
annulusprop

otherwise
sit if annulus property issatisfied for R,

None
then it is not satisfied for MIR). except ahdfor Xo A·



--
Weexplicit result for surfaces surfaces↳· Take peripheral

laminations

"nested" triangulation
3 2 So

&
3

finite

j

I

- S all

↳e affinepunctures outerbly
thin 1 admissible

ada
1) 6:=0 Vie annulusprop

2) annulus property. otherwise
is satisfied

None
⑧3) b=- bei except itfor Xo
·

a
⑳

A



--
surfaces-symmetrizablecase ↳peripheral

everything extends with similar answers
but:

laminations
~C 2 So3 S

· orbifolds in place of surfaces; finite

· diagrams in place ofquivers;
all

·annulus property with weights; affine

afra
8
-38

&for diagram ite:need bedbeti.e-Gebzic
if(dick)-(1)

annulusprop
- 6, =26240 if (d,,92)=(i,4)

otherwise

·unfoldings for avoiding computations None

[both in affine and extended aff, case] exceptashadfor Xo A



-

S ↳-
surfacesEperipheraltionslamina
in SI~

Thanks, finite

S

all

affine

atta
->

8

annu Insprop

otherwise

None

except ⑲
e8·jet⑬⑧..

for Xo -A


