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We fix a field k = k&

and

a finite dimensional k-algebra A.
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BACKGROUND AND MOTIVATION
| mmm

7-TILTING THEORY

7-TILTING MODULES

DEFINITION (IYAMA-REITEN)

M is T-rigid if
Homs(M,T7M) = 0.

m M: T-tilting module :& |M| = |A|
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7-TILTING THEORY

7-TILTING MODULES

DEFINITION (IYAMA-REITEN)

M is T-rigid if
Homs(M,T7M) = 0.

m M: T-tilting module :& |M| = |A|
m M: support T-tilting A-module < M : T-tilting
(A/e)-module
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BACKGROUND AND MOTIVATION
m_mm

7-TILTING THEORY

RELATIONSHIP WITH TILTING THEORY I

REMARK

s Homy(M,7M) =0 = ExtyY(M,M)=0
m M: tilting = M: T-tilting

m A: hereditary, then

M : T-tilting < M : tilting
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BACKGROUND AND MOTIVATION
mn_u

7-TILTING THEORY

FUNCTORIALLY FINITE TORSION CLASSES

THEOREM (IYAMA-REITEN)

There 1s a byection

{f.f. torsion classes tn mod A}

)

{supp. T-tilting A-modules}/ ~

gwen by T — P(T) with inverse M — Fac M.
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BACKGROUND AND MOTIVATION
[mnn |

7-TILTING THEORY

RELATIONSHIP WITH TILTING THEORY II

REMARK

m M: support 7-tilting module

M 1s tilting & DA € Fac M

In particular, M must be sincere.
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BACKGROUND AND MOTIVATION
||

CLUSTER-TILTING THEORY

RELATIONSHIP WITH CLUSTER-TILTING THEORY

C: triangulated category
m Hom-finite
m Krull-Schmidt
m 2-Calabi-Yau
m has a cluster-tilting object T’
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BACKGROUND AND MOTIVATION
in_u]

CLUSTER-TILTING THEORY

CLUSTER-TILTED ALGEBRAS

THEOREM (ADACHI-IYAMA-REITEN)

Home (T, —) induces a bijection

{cluster-tilting objects in C}/ ~

!

{supp. T-tilting End¢(T)-modules}/ ~
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BACKGROUND AND MOTIVATION
inn |

CLUSTER-TILTING THEORY

2-CALABI-YAU REDUCTION
THEOREM (IYAMA-YOSHINO)
m X: rigid  H(X[1]) ={Y € C | Home(Y, X[1]) = 0}

There 1s a byection

cluster-tilting objects T' € C /
such that X € add T

{cluster—tilting objects 1n W} / ~
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MAIN RESULT
| mmi

PRELIMINARY RESULTS

BonNcARTZ’'S COMPLETION

PROPOSITION (IYAMA-REITEN)

m U : 7-rigid A-module
m M : support 7-tilting module

Then, U € add M if and only if

Fac U C Fac M C ~(7U).
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MAIN RESULT
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PRELIMINARY RESULTS

BonNcARTZ’'S COMPLETION

PROPOSITION (IYAMA-REITEN)

m U : 7-rigid A-module
m M : support 7-tilting module

Then, U € add M if and only if

Fac U C Fac M C ~(7U).

T := P(+(7U)) is called the Bongartz’s completion of U.
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MAIN RESULT
(m_mi

PRELIMINARY RESULTS

MoDULE CATEGORIES FROM TORSION PAIRS
m U: 7-rigid A-module

There are f.f. torsion pairs:

(H(rU),Sub71U)

(Fac U, U4)
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MAIN RESULT
(m_mi

PRELIMINARY RESULTS

MoDULE CATEGORIES FROM TORSION PAIRS
m U: 7-rigid A-module

There are f.f. torsion pairs:

(H(rU),Sub71U)
s

N\
(Fac U, U4)
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MAIN RESULT
o=

PRELIMINARY RESULTS

MoDULE CATEGORIES FROM TORSION PAIRS

THEOREM
m B =Endy(7T)
m C = B/eU

Hom (T, —) tnduces an ezact equivalence

F:*(rU)Nn U+ — mod C

with inverse G = —®p T : mod C — L(tU)N U+.
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MAIN RESULT
| u}

STATEMENT

T7-TILTING REDUCTION

H(rU)
Ul
-

Ul
Fac U
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MAIN RESULT
| u}

STATEMENT

T7-TILTING REDUCTION

(TU) ar — S HrU)n UL

Ul Ul

T TNnU+

Ul Ul
Fac U 0

0> tM —>M— M/tM -0

is the canonical sequence of M with respect to (Fac U, U+).
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MAIN RESULT
| u}

STATEMENT

T7-TILTING REDUCTION

(TU) ar — 2 LY rU)N U+ —F— mod C

Ul Ul Ul

T TNnU+ F(T nUY)

Ul Ul Ul
Fac U 0 0

0> tM —>M— M/tM -0

is the canonical sequence of M with respect to (Fac U, U+).
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MAIN RESULT
in |

STATEMENT

T7-TILTING REDUCTION

THEOREM

There 1s an order-preserving bijection

f.-f. torsion classes T in mod A such that
FacU C T C*+(rU)

)

{f.f. torsion classes 1n mod C'}

gwen by T — F(T N UL) with inverse X — Fac U * GX.
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MAIN RESULT
in |

STATEMENT

T7-TILTING REDUCTION

THEOREM

There 1s an order-preserving bijection

supp. T-titing modules M € mod A
such that U € add M

)

{supp. T-tilting modules in mod C'}

M + P(F(Fac M N U1Y)) with inverse N — P(Fac U * G Fac N).
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EXAMPLE
n

I'(mod A) :
2 3
1 2
AN SN
y 2
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EXAMPLE
n

I'(mod A) :
2 3
1 2
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EXAMPLE
n

A=k(1 & 2E3)/zy

I'(mod A) :
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EXAMPLE
n

A=k(1 & 2E3)/zy

I'(mod A) :

7-TILTING REDUCTION GusTAvo Jasso (B K)



EXAMPLE
n
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EXAMPLE
n

Lru)ynUut=Uut
Enda(T)/ey = k(e « o)
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EXAMPLE
n

A=k(1 & 2E3)/zy o

2
I'(mod A) : i

U=1 T=18 @, /

Lru)ynut=ut / \
Enda(T)/ ey & k(e « o) ’
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EXAMPLE
n

A=k(1 & 2E3)/zy o

2
I'(mod A) : ~ ia
3
3 2
2

U=1 T=18 @, /

Lru)ynut=ut / \
Enda(T)/ ey & k(e « o) ’
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