FROBENIUS CONDITION ON A PRETRIANGULATED
CATEGORY

HIROYUKI NAKAOKA

As shown in [H], from any Frobenius exact category, we can construct a triangu-
lated category as a stable category. On the other hand, it was shown in [IY] that if
a pair of subcategories D C Z in a triangulated category satisfies certain conditions
(namely, (Z, Z) is a D-mutation pair), then Z/D becomes a triangulated category.
In this talk, we will make a simultaneous generalization of these two constructions.

We define a pretriangulated category as a quintet (C,%, 2, <,>) of an additive
category C, additive endofunctors €2, % : C — C, and classes of right and left triangles
>, <, satisfying some conditions similar to those in [BR]. We often represent a
pretriangulated category simply by C. With this definition, a triangulated category
is a pretriangulated category with © = ¥~! and any abelian category can be
regarded as a pretriangulated category satisfying ¥ = Q = 0.

In a pretriangulated category, we can define a short exact sequence

QOC - A—-B—C— XA,

which generalize a short exact sequence in an abelian category and a distinguished
triangle in a triangulated category. With this definition, we can consider extension-
closedness of a subcategory Z C C.

For a triplet (C, Z,D) of a pretriangulated category C, an extension-closed sub-
category Z C C and a subcategory D C Z satisfying C(Z,XD) = C(QD, Z) = 0,
we can define the class of injective objects Z and that of projective objects P.

Happel’s construction [H] | Iyama and Yoshino’s construction [IY]
C abelian category triangulated category
Z exact subcategory extension-closed subcategory
D Z=D (2, Z) : D-mutation pair
A injective objects I=D
P projective objects P=D

We impose ‘Frobenius condition’ (including Z = P =: F) on the triplet (C, Z,D),
and will show the following.

Theorem . Let C be a pretriangulated category, Z C C be an extension-closed
subcategory, and D C Z be a triangulator. If (C, Z,D) is Frobenius, then Z/F
becomes a triangulated category.
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THICK SUBCATEGORY AND AUSLANDER CONDITION

TOKUJI ARAYA

Through in this talk, let R be a commutative Noetherian local ring, m be the
unique maximal ideal of R and k = R/m be the residue class field. We denote by
mod R the category of finitely generated R-modules.

Definition 1. (1) For finitely generated R-modules M and N, Pg(M,N) and
Pr(M) are defined as follows;

Pr(M,N) = sup{n| Exti(M,N) # 0}
Pr(M) =sup{Pr(M,N)|Pr(M,N) < co, N € mod R}
(2) A finitely generated R-module M satisfies Auslander condition (AC) if
PR(M) < 0.
(3) R is AC if there exists an integer n such that Pgr(M) < n for all finitely
generated R-modules M.

For non-negative integer n, we put 4,, the full subcategory of mod R consisting
of all modules M with Pr(M) < n. It is easy to see that R is AC if and only if
A, = mod R for some n. We want to know that A, is thick or not in general case.
The following theorem is the main theorem of this talk.

Theorem 2. The following conditions are equivalent.
(1) Ris AC.

(2) A, =modR for some n € Z>g.

(3) A, is thick for some n € Z>y.
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QUADRATIC ALGEBRAS IN TWO VARIABLES
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Bernoulli-type relations
in some noncommutative polynomial ring
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On AS-regular algebras (joint work with Izuru Mori)

Hiroyuki Minamoto

Let k be a field.

Definition 0.1. A connected N-graded algebra A =k ® A1 & Ay @ - -+ is called AS-regular if it has
finite global dimension d := gl.dim Gr A < oo and satisfies the following Gorenstein property:

k(e) for some e € Z q=d

Ext?, , (ka, A) 2
Extgra (ka, 4) {O otherwise

The integer e is called Gorenstein parameter.

Remark 0.2. In some paper these algebras are called reqular algebra. In Artin-Schelter’s original
definition [AS], (AS-)regular algebras defined by three conditions: above two conditions and finiteness
of Gelfand-Kirillov dimension.

Artin - Schelter defined AS-regular algebras to give a good class of graded algebras. Definition of
AS-regular algebra extracts good homological property of polynomial algebras. Using noncommuta-
tive projective schemes and its derived category, we give a structure theorem of AS-regular algebras.
This theorem shows that AS-regular algebras are polynomial algebras in some sense. We give some
application of our structure theorem. We also discuss a generalization of AS-regular algebra in the
case when a graded algebra is not connected over the base field k.
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Higher Frobenius-Schur indicators and quadratic Gauss sums
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On the Glauberman-Watanabe corresponding
blocks as bimodules
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ON SELFINJECTIVE ALGEBRAS OF STABLE DIMENSION ZERO

MICHIO YOSHIWAKI

ABSTRACT

R. Rouquier has introduced a notion of a dimension of a triangulated category in
[3]. One of his aims is to give a lower bound for Auslander’s representation dimension:
namely, he has showed that for a non-semisimple selfinjective algebra A over a field
k, the representation dimension of A is greater than or equal to the dimension of the
stable module category mod A 42 (see [2]). Note that the representation dimension
of A is equal to 2 if and only if A is representation-finite (due to Auslander [1]). So,
if a selfinjective k-algebra A is representation-finite, then the dimension of the stable
module category mod A is equal to 0. It has been believed that the converse is also true,
but this is non-trivial. We, therefore, give an argument to answer affirmatively to this
in the case that k is an algebraically closed field. As consequence, if the representation
dimension of a selfinjective k-algebra A is equal to 3, then the dimension of the stable
module category mod A is equal to 1.
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On the symmetry of selfinjective dimension

Hirotaka Koga

Abstract

Let A be a Noether ring, i.e., A is a left and right Noether ring. Does it
hold true that inj dim 4A < oo implies inj dim A4 < o0? In [Za, Lemma A]
Zaks showed that if inj dim 4A < oo and inj dim A4 < oo then inj dim 4A =
inj dim A4. This problem is still open. We consider the case where R
is a commutative Noether ring and A is a Noether R-algebra. Assume R
and A satisfy the following conditions: (1) R, is a Gorenstein ring for all
p € Suppg(A); (2) Exth(A, R) = 0 for i # 0. Set Q = Homg(A, R). Then
we show proj dim 42 < 1 if and only if proj dim Q4 < 1. Assume further
that R is a Gorenstein local ring. Then we provide a formula of selfinjec-
tive dimension and show the symmetry of selfinjective dimension. Assume
further that sup {ht p | p € Suppr(A)} < oco. We see from [Ab, Theorem
3.6] that the following are equivalent: (1) inj dim 4A = inj dim Ay < oo;
(2) proj dim Q4 = proj dim 4, < oo; (3) 2 is a tilting module. Take a
projective resolution P* —  in mod-A. If P*® is a partial tilting com-
plex, i.e., P* is a direct summand of a tilting complex, then we can conlude
that inj dim 4A < oo if and only if inj dim A4 < oo. So we ask when
P* is a partial tilting complex. More generally, let P* € XK"(P,) with
Homsgenog-a)(P*, P*[i]) = 0 for ¢ > 0. We provide a sufficient condition
for P* to be a direct summand of a silting complex. Also, we provide a suffi-
cient condition for P® to be a direct summand of a tilting complex provided
that Homacvod-a) (P*, P*[i]) = 0 for i # 0.
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Reflection for Brauer trees

Hiroki ABE

In [1], reflection functors which introduced in [2] led to APR-tilting mod-
ules. In [3], APR-tilting modules were generalized to the following. Let A
be a finite dimensional algebra over a field K and Pj,---, P, a complete set
of nonisomorphic indecomposable projective modules in mod-A, the category
of finitely generated right A-modules. We set I = {1,---n}. Assume that
there exists a simple module S € mod-A satisfying Homy (DA, S) = 0 and
Ext}(S,5) = 0, where D = Homg(—,K). Let P; be the projective cover
of S. Fort € I, we set T = (®ie]\{t} Pi) @ 7715, where 7 denotes the

Auslander-Reiten translation. Then T is a tilting module of A which is called a
BB-tilting module. Furthermore, in terms of derived equivalences, we know the

following. We take a minimal injective presentation 0 — S — E° L B! and
define a complex E*® as the mapping cone of the homomorphism f : E° — E*.
Then the complex Hom} (DA, E®) is a minimal projective resolution of 719
and hence T* = (@iel\{t} PZ-) ® Homj (DA, E®) is a tilting complex of A.

Now, we assume that A is selfinjective. Then we know that T® is trivial. In
this talk, we will show that if Homa (DA, S) = S and Ext}(S,S) = 0, then

T° = (@iel\{t} PZ-) ® Hom} (DA, E*®) & (@iej\{t} Pi) @ E° is a tilting com-
plex of A. We call the derived equivalence induced by T'® the reflection for A.

Our main aim is to decide the transformations of Brauer trees given by the
reflection.
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