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A categorification of combinatorial AR quivers 2) The combinatories
CarXir : 2505

. 06.47)
&: ADE Dynkin diagram

1) Context R : root system
&ER : simple root (ie do

· Bedard '80 : constructed the AR quiver

o a Dynkin griver using
Coxeter combinatories

.

W : Weyl group
5 EW : simple reflection (iedo]

· Oh-Suh'S : generalized the construction to NEW : longest element

arbitrary reduced words in the Weyl group.
· = (i

...., in) Edg : reduced wond for wo

· Fujita-Oh'21 : Q-data and applications
↳ just say : N = #R

+

to quantum affine algebras. Extend to (imnez by inni
↳ just say

: motivate the need for a catgarification ↑

just say : involution induced by No on do



Def . [Oh-Sch] :

Coordinate mp g : (E). R
Combinatorial repetition grive :

↳ Vertices : 2 g(B) = GSi . Six---sin -
Kia)

,

he

↳ h- 1 iff b &
, in adjacent to is

- SiSi
..

--- Sitti Kim) ,

les0

in & and no index 1jck s
.t . ij = is or if= in

↳ just say
: positive roots a is

Combinatorial AR quiver - :: (continue exaple]
&

↳ Full subquirer with vetex set Go
,

2, ...,
NE ,

where N = 1(wo). Th [Happel-Bided ; 09] : Let Q be an griestation

of 1 .If I is a source sequence
for Q ,

the

[show examples drawn on the board] & is isomorphic to the AR quiver of the path
algebra of Q andto the AR quiver ofthe derived ot.

just say : interpretation as an tasse quiver

↳
just say

:

agrees
with Gabriel's bijection.



For xe (Filo
,

define : 3) The categorification just say : we met first

· the translate of X is the smallest integer R = E : field
tocategorify the roof system

TX S
. A

.

x(EX and ix = :Ex

↓ "Anliger" - just say : "My enhancement

· the set of abotters of X is the subset V of vertices y TI
: derived preprojective algebra of type & over K.

sit
.

X < Y < EX and in is adjacent to ex in & prd (TT)
: perfectly valued derived cat. of It

↑
just say

: 2- Cy triangulated cat.

Thu [C
.
] We have :

Ex : = As
,
TI is the dy path algebra of

g(ix) + g(x) = 2 j(y) to ta As

Ye Vi(x) ·
Itil = -

-

I other arrows) = 0

Cdemonstrate in the exaple] d (t .

+ Ac+ ts) = [C,] + [B,B]
↳ just say

:It is the preprojaly.



Si : simple g malute (i &d) For le E 2
,

define

Lemma : Si is < 2-spherical object of pud (T). M = [Ti ·Fin - Tin
.

(Sia)
,

27

Seidel-Thomas [TiTi
:

--- Ti (Sir) ,
keo

=> Ti :

pud (it)
- pud (TT) ↑

spherical twist functor just say : [is the suspensio
functor

↳ just say
: braid

group
action Defi Ti is not involutive

Lemma : Ko (pud (it) ~

> root lattice d · Repetition category &(i) : full additive subcategory
of pud (IT) generated by the Mi.

[Si] 1 > di

and the action of T: corresponds to the action of si
.

· Category of representations -(c) : full subcategory of
R2) of objects concentrated in degree 0



Prop . (Bran-Syana-Reiter-Scott , Anot-S-R-Totorol Thm .

[C . ) : Given xe I lo
,

choose a

ordering Yo ...., Ye of the set of abotters Vist.
· The indecomposable objects of (i) are the M for L 31 wherever there is a path from

you
to ye in5.

↓
12k = N = l(wo)

. just say
: they are called "layers"

Then there are indec
, obj .

X
.. X .

. .

.,
Xar. R(

· 37: is a source sequence for a orientation Gold ,

and a diagram of the form :

the G(s) * modKQ
[m = Xa <X. . .- X- X- - M

Thm
.

[C . ] : -i is isomorphicfo the grive id I
-

>

obtained from the Gabriel quire of GC) by y Mye My My
removing all arrows parallel to paths of length at leat two

1

Similarly for 1 and R(). distinguished triangles in prd (TT)

[show example drawn on the boad] Just say (if time allows)
: derived et.

,
Godata

....


