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Assumption :

K ground field perfect

J additiue categouy
Small

iduupoteut complete
dim JCX

,
y) < N

I : J→ J suspensión a translation fundir



Au algebraic triangulaled Structure on I
is a DG - catefoy A and an equiceleuce

Te Da (A)
I euhaucuueuf [Bondad-Fepauov]

A Morita equivalena between DG -altnuie
ÑS a DG -fundir A → B which induce

DIA)→ D
'(B) .



J is finita of it has finilely mary indecoup-
O ¥.-Gees (up to in .)

J = pnoj (A) in this are

A = J (Tit) T= T
,
④ . . -⑦Tu

indecomporablh

[Freyd) J triangulard ⇒ A Basic Frobenius algeha



[M .
2020]

the : J = proj (A) A basic Frobenius alg .

1) J has an enhanced triangulaled Structure
<⇒ Es (a) sletdy isouupleic to an invertible

ne
- A - firmodule I

euuelopning
alseha

2) If 1) hdds then I E - xq I
-'

3) If I is given , any twoenhancemeels of (II)
are Morita equiuekut .



[tlauihaua 2020]

tuuu : J- puj (A) has an oedinaiy triangulaTed
Structure <⇒Es (a) sletdy isouupleic to an invertible

de
A- firmodule I

Yet we do not know whetha allaf them are
algehaic .



Au n- chester tilting olgéd T of ② ,E) is
an object such that

JCT
,
IX) =o H ucrcn <⇒ ✗ c-addCT)

JLÉ ✗F) = o - -
- - - <⇒

T generales J

J finite <⇒ 7 1 -chuta tiltiuy obgéct



[ J -M]

Theory : J algehaic triangulaIed categoy with an

n -cluster tilling obpict ⇒ J has a enrique
enhauceeuent up to Morita equivalena



[ Geiss - Keller - Opparuauu 2013]

Au u-angubied calósoy Fi is a categoria
equipped with a sasp . fundó En:# →I
on a class of n- angles

✗
z
→×,→

_ . .→ Xn →En✗1

1- axi aus

in such away that the are n=3 is triangulado
categoria.



the [G-K-O] If Tisa trianfnlated capaz
and T is an ln-2) - cluster tilling objeot then

Fi =add (T)

is n- angaleted with suspensión En
-2

(I is the sarp. of 5) EFI
✗mi✗a-

>

×
, -7×4 - - -

y y,%:\, /÷ ! /
✗1 t-Xz.sc ✗3.5 - -

- -

'+m⇒⇒n



[J -M] exteudiug [Bondad -Kapranos 1991]

Def : n>3 a DG - categoy A pre-n-anfvlaled

if the Yoneda full ernbeddinj H* (A)
is concentraled

ti (A)→DIA) indagues mnllirk
of n

is the incluida of an (ma) - cluster

tilling Suhcatepoy . ← ti (A) is n-augaleted by
[G-K-9

An enhanced m - angulated stmctue on I is
a pre- n -angulated A and

Fi = Ho (Aj euhemeuart



A DG - fundir A→ B is a quasi - eq.it

te* (A) → te* (B)
is an equivalena of graded categoria .

If pvj (A) is n- auplaled ⇒ A Frobenius
A baño f.d. algeha

[G -K-O] eetending [Freya]



[ J - M]

the : Fi = proj (A) A basic Frobenius alg .

1) J has an enhanced n-auprlated Structure
<⇒ R
"

(a) sletdy isouupleic to an invertible
ne
- A - firmodule I

euueloping
alseha

2) If 1) hdds then I E - xq I
-'

n

3) If I is given , any twoenhancemeels of (Fi,-21
are quasi-equiuekut .



If J =D
' (A) = ti (A) , A pre-3-angulated

enhanueuut and I CJ Cm-Y -data tiltinf
Selecatefoy then the full sat - DG - at Af,
spauued by the Objects of I is an
n- angulaled enhanceeueut of Fi , and A

is the Randal -taponar pre -3- anfaleted
hull of AF

Ey : J algehaic triangulado categoy with an

n -cluster tilling obpict ⇒ J has a enrique
euhauceeuent up to Morita equivalena


