-

-
brought to you by i CORE

View metadata, citation and similar papers at core.ac.uk
provided by Xiamen University Institutional Repository

RGN : 10384 =) B0
#5: 19020070153855 UDC

Mutationef F B A 3 &2 FIe B

Subcategories of fixed points of mutations

B om

gt R L B K
+ % % A A OB K F
WXRZBE: 2010 F 04 A
X EFHETE: 2010 4 06 A
FlaET A 2010 F A

e R
WA

2010 £ 04 H


https://core.ac.uk/display/41422982?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1




BiIXZFFA0ie 3R 615 A

AN EAH) ALY SO ANAE TR T AT 58 18 I BE 7T
Ko ANAERLGEHZH AN NG T2 RRIITIURR, B
FESCHH RUIE 2 7 AW bn ], R S A e (BT TR Al ik
AiEsE GlAT) ) .

T, AN SO ( ) B (4D
FIFTE R, SRAG ( ) WL (4D &R E
i, A ( ) SR ESER.  GEELL EFR S NG R

AR 7 o7 NSRS A PR, RA IS B A AR, ] DA

PN (B4) -
COE H






BIXFZAMIEXEERIERHFH

AN R TR M (bt AR LR [ 2% A7 4% 49 7 A7 512 Uit 7
250 AERLE DR B AN T LA A1 30, JF ) A AR 1T B LR AL IR AL
EN S CEFEAURMA HFRRD » SRVFAAL R SCENTE TR R
VR BRI e AN TR JE TR 2 i o4
(L2 SN 0 B 2 VA7 O E A R VA L B K NI 0 < e X VA ' ik <
LG A, SRAREEN A ENEE He 25 B A 3

PNE S VATESYE R

( ) LA T RAF AR 23 01 23 7 B %8 (K AR 5% 24108 3,
T A H s, fila faid H ER A

( ) 2AMRE, T FIRIRAL.

CIEAECL FAHR RS 4T “ v 7 s AR N 2% . REE 20118 3
Wt DA VRS R R H B L LIRS, RAETE TR F R

B 2 AL SO A TP AR ST, I A IR A S 1, BRIA
N RIS, BT BB D

PN (B4 -
A H






" =

19874, A. N. Gorodentsev-A. N. Rudakov i | A5 52 2% 8] 451 4 [v] & MmutationiX —
JUAAT TR, A Wimutation /7 VA0 T RS B 6] S 581 TR A1 ) & A REAT T 402K, T[R4, W
Geigle-H. Lenzing¥mutation ] JL{r] JEAR N F BACEK AT 1 S5 R i 3 H e o, A
f3mutationiX — JUAT AR 2 M P TACE s . ARS8 XU TR = A0
W5 < T 15 % [ mutation B8 - I AN Bl 5 F-VE B, tubular mutation ) Azl 255 Ja . 42
AT,

5T B ARSI SCAH IR BT TS 50 MR RE S AT A 28, TERREIR A SO
BLTAE.

S A AR AR, 4 S A SO G MRS S AR 5, O T ) A SR A R
TR IEA.

5 S B = AW T A G i mutation bR T A S 5T, AT 2 T
A EE O TF AR G 2e (4 ) mutation PR - AN s YE I, ST T LBEAYE R, I
HARZE [ T 54 R LIRS 1 48 Bk 58 )2 1) 3 tH W 58 T4 A1 6] % /e (4 )mutation )
ANE) i FJaWE, UE B T I ZE (A7) mutation [ ANB) - E I SRR AR AR T e B
FHEVT T 2o (fmutation [P A8 gl B I Ko . — oW 4E 0 5 TR Jam 1) X &R,
J&i, (A )mutation[F) A2l 1518 Wi A4y 3 H — AN = A ek 1) 45 (Z0)recollement, 1UE B
T /e (A7) mutation ¥ /N2 151 Vb5 R £Frecollement.

55 DU FEAIT 5T Abel L 15 75 4% LI BCBEAN 2 BBt 5 )= (10 HY Y 0 [ftubular mu-
tation ) AN Bl 1 JE W, AT 2 T3 2 Serre X 1] Abel St 5 [ tubular mutation [ A
Bl RiT YO WE, JF I BRI 2 1) 41 1 1 W Abel {0 W5 () tubular mutationf¥] ANZ) 1110
W A Wb 2 JiR YO W5 1) Serre 1 YU W 43545 T8 2ok 5 4 O LIV BCAR S e Xk 28 )2 (1) 3 Hh Y0 Wy
_|-tubular mutationf¥] ¥ 40 %1 i A2 Heslope 1% B 5% &, i € H Db (coh (X)) L tubular mu-
tation bR 1~ (1) A B kLT YO W, AR B T AN B 5 1 YE W 2 A7 AEAR- = ) = A Y W O
H AR 7 HAR-F7 B, 55, 58420 1 5 Db (coh (X)) K T 45 1) JZ O AR-FILIE 1)
/r:tubular mutationifi & % ¥~ J¢ 2 [f] /r tubular mutation.

S L IT A, AR VE I 3¢ T 1 7 B i mutation B8 1 (AN B0 57 I s LL K e

A% R A AR B T 96 3R FATAIE W] T AL,y RS 56 1 1 4 i mutation B 1
(AN B T I = A A T Ao ORI, 15 ) T Ao 45 5 Kac-Moody 4 £{

HG (Ap_s) Ay BT S Kac-Moody 2= AR ELG! (A, ) (R T-AR 5K

.



KRR —AAumE, AU, O¢ T 4P 4 4 [ mutation; tubular mutation; A3 £ ¥

i%: recollement

)



Abstract

The notion of mutation by an exceptional bundle was introduced by A. N. Gorodent-
sev and A. N. Rudakov in order to classify vector bundles on the projective plane. Using
this central geometrical technique, they determined all the exceptional objects on projec-
tive plane. In the same year, W. Geigle and H. Lenzing applied this geometrical idea to
the algebraic derived category whose AR-quiver is consisted of tubes, which stimulated
the developments of tubular mutation in the field of algebra. This dissertation concentrates
on mutation by an exceptional object, tubular mutation and their invariant theory, which

includes five chapters.

In the first chapter, we give a brief introduction of the background and recent develop-

ments related to this dissertation, and make a systemic exposition of our main results.

In the second chapter, we recall some concepts and properties which are closely related

to this dissertation, which give a necessary preparation for the following chapters.

In the third chapter, we study the subcategory of fixed points of mutation by an excep-
tional object. Firstly, we give an equivalent description of the subcategory. In particular,
we prove that the subcategory of mutation in the derived category of coherent sheaves on a
weighted projective line with genus one is isomorphic to the derived category of a hered-
itary algebra. Then we discuss the relationship between the subcategory and the original
triangulated category from the perspective of K-theory, dimension of triangulated category
and so on. Finally, we construct a left (right) recollement by right (left) mutation and prove

that recollement is preserved under that action of mutation.

In the fourth chapter, we study the subcategory of fixed points of tubular mutation.
Firstly, we consider the subcategory of fixed points of tubular mutation in abelian category.
We give an equivalent description and point out that the subcategory may not be a Serre
subcategory of the original category via an example of weighted projective line. Then we
characterize how tubular mutation work on indecomposable objects in D’(coh(X)). By
the above fine characterization, we determine the subcategory of fixed points of tubular
mutation in D°(coh(X)) and prove that the subcategory is a triangulated category having
AR-triangles. Finally, we show which left tubular mutations satisfy braid relation with the

left tubular mutation via the 7-orbit of the structure sheaf O.
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In the fifth chapter, we study the subcategory of fixed points of mutation on root cate-
gory with type gn_l and the corresponding Lie algebra. We prove that the subcategory of
fixed points of left (or right) mutation by £} on root category R(n) is equivalent to the root
category R(n — 1). Using this equivalence, we show that the affine Kac-Moody algebra of
type Zn_g is isomorphic to a subalgebra of the Kac-Moody algebra of type Zn_l.

Key Words: triangulated category; weighted projective line; mutation by an exceptional

object; tubular mutation; subcategory of fixed points; recollement
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