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THE GABRIEL QUIVERS OF THE
SINCERE SIMPLY CONNECTED ALGEBRAS

- Axel Rogat and Thomas Tesche -

Let A be an associative finite-dimensional algebra over an algebraically closed field k.
A is said to be representation-finite (or of finite representation type), if there is only a
finite number of isomorphism classes of indecomposable (finite-dimensional) A-modules, or,
equivalently, if the corresponding Auslander-Reiten-quiver I' contains only a finite number
of vertices. A is called representation-directed, if I' is finite and contains no oriented cycle.
A is called simply connected, if it is connected, basic (i.e. A/rad(A) is isomorphic to k"),
representation-finite, and if I is simply connected. In that case, the orbit graph O(A) of A
is a tree. We call A sincere, if there exists an indecomposable A-module, where all simple
A-modules occur as composition factors. Every sincere representation-directed algebra is

simply connected.

For any quiver a relation is a finite linear combination of paths of length > 2. Any
basic finite dimensional algebra A is of the form kG/I for some uniquely determined finite
quiver G = G(A) and an ideal I generated by relations whose paths are of globally bounded
length. G(A) is called the Gabriel quiver of A, by n(A) we denote its number of vertices
(i.e. the number of isomorphism classes of simple A-modules).

All these details are well-known and can be found e.g. in Claus Michael Ringel’s book [R).

Simply connected algebras gain their importance from the theory of covering spaces (see
“e.g. [BoG]). In fact, if a representation-finite algebra B has a faithful indecomposable
module U, then it admlts a Galois covering B which has an indecomposable module U
whose push-down is U and whose support is simply connected. These facts are given in
[G], [BGRS], [Bo3]. Thus - up to Galois coverings - the supports of the modules U occuring
this way are the blueprints of all indecomposables over all representation-finite algebras.

The treatment of simply connected algebras is suitable to numerical computation, as the
isomorphism class of an indecomposable A-module M is uniquely determined by its di-
mension vector dimM. Moreover, M is sincere if and only if all components of d&imM
are non-zero. Also, if M is an indecomposable A-module, the components of dimM are
bounded by 6, which enables us to easily find out the representation type of A.

In [Bol], Klaus Bongartz gave a list of 24 infinite families containing all sincere simply
connected algebras with n(A) > 72 (this bound was refined to 14 in [R]). The inductive
method of constructing representation-finite algebras using the notion of graded trees as
introduced in [BoG] made it possible for Bongartz to classify the remaining exceptional
algebras (i.e. those with n(A4) < 13, which do not appear in the list of the so-called regular
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algebras), based on a computer program (1982). His results consisted of huge illegible lists
of gradings, and they were never published.

Whereas the structure of the infinite families is easy to understand and of considerable
theoretical interest (see e.g. [Bol], [Bo2], [F]), the exceptional algebras seemed to be an
exotic object. Nevertheless, detailed knowledge about them is very useful to answer nasty
questions about indecomposable modules.

In order for Peter Dréxler to confirm that any indecomposable of a representation-finite al-
gebra is an amalgamation of indecomposables without multiple composition factors ([Dr2)),
he independently classified the exceptional algebras (1987), using the different approach of
one-point (co-)extensions as proposed by Ringel in [R]. His list [Drl] is in accordance with
Bongartz’s, and it offers numerical combinatorial data determining the so-called frame of

G(A).

Our purpose was not only to verify the above-mentioned results, but most of all to present
the sincere simply connected algebras in graphical form, i.e. by their Gabriel quivers with
relations - thereby obtaining the foregoing blueprints -, and to sort them following vi-
sual properties. Moreover, using these data, we could answer the question by Christine
Riedtmann (in the positive) whether any indecomposable over a simply connected algebra
admits a codimension 1 degeneration. We also checked again von Hohne’s guess that such
an algebra has a unique minimal sincere indecomposable. Whereas C. Riedtmann’s prob-
lem has been solved in the meantime by theoretical means, the observations of Draxler
and von Hoéhne still wait for an explanation.

In our computer programs, we chose the method suggested in [BoG]. If A is a sincere
directed algebra, O(A) is a tree with at most four endpoints. It is easy to show that there
is just a small number of trees which are orbit graphs of sincere representation-directed
algebras, namely the following types:
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Let us give a short description to recall the inductive method. Given a tree T, leave out
one point m and examine the obtained smaller trees T;. In order to find all representation-
finite gradings for T, adjust the representation-finite gradings to all T; and join them
via m as the point of maximal grading (checking the representation-finiteness separately).
Unfortunately, a sincere algebra is not necessarily an amalgamation of smaller sincere
algebras in the above sense. However, it suffices to generate the data for the greater class
of algebras having a vertical section (i.e. the orbit graph occurs in the Auslander-Reiten
quiver as points whose gradings differ at most by one). This class is closed under the above
construction and contains all sincere algebras. Eventually, of the whole of the constructed
algebras, we had to filter out the sincere ones.

This construction suggests sorting the algebras by O(A) and n(A) first. Starting with
the Gabriel quiver of a sincere simply connected algebra, if you change the direction of
an arrow not involved in a relation or of all arrows in one and the same relation, the
resulting algebra will still be sincere and simply connected. Therefore, we only present
the underlying non-oriented graph of each such orientation class. Thus, our subdivision
is finer than the one given in [Drl]. In the following, we will speak of algebras instead of
their orientation classes, hoping no one will get confused.

For algebras having the same orbit graph, the following criterions were used:

- number of commutativity relations

- size of the i** commutativity relation

- length of the i** commutativity relation

- number of arrows in ¢ commutativity relations

- number of zero relations

- length of the i** zero relation

- number of arrows in ¢ zero relations

- number of arrows in i relations (commutativity or zero)
- number of vertices with 7 neighbours

- number of twigs of type A;

Using these criterions in successive order, one obtains a few groups of at most four uncom-
parable algebras. To achieve a linear order, thus separating these groups, we had to apply
additional criterions which are difficult to recognize at first sight and lengthy to formulate,
and which we do not want to bore you with.

In general, commutativity relations are differences of two paths having the same starting
and ending points, zero relations are given by a single path. For a simply connected
algebra, the ideal I (where A = kG(A)/I) is generated by relations of the above two
types. Moreover, the number of minimal generators of I and the starting and ending
points of the relations are uniquely determined, whereas there can be several choices for
the paths. However, these cases are rare (e.g. (5,2,1), no. 700, or (4,3,1), no. 80), so
that we do not want to specify a precise choice. Given a starting and an ending point,
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there are at most two commutativity relations or one zero relation between them. The
size of a commutativity relation is its number of vertices, the length is the number of
vertices in the longer path. For each algebra we consider a ’vector’, whose entries are the
commutativity relations sorted in lexicographically descending order (following size, length
and some of the above mentioned ’obscure’ criterions), analogously for the zero relations.
All this enables us to talk about ’numbers’ of relations and an ** relation.

An A, twig is a walk starting at a vertex with more than two neighbours, having no
branching point and ending in a vertex with only one neighbour.

To illustrate how our criterions work we give some examples of pairs of algebras of type
(4,2,1). In each case we have mentioned the first of our criterions distinguishing the two
algebras.

- size of the i'" commutativity relation: - length of the i*® commutativity relation:
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For each sequence of pictures, the corresponding orbit graph is indicated. You find the
continuous numbering in the upper left corner, the number of elements in the orientation
class in the upper right. The vertices show a maximal root, i.e. a root with maximal total
dimension and among these with a maximal component. If the algebra is regular, this
is indicated by the corresponding number (as proposed in [R]) in the lower left corner.
Notice that for n(A) < 9 some of those families coincide, while some do not appear, so we
thought it might be better to list all algebras. For a better distinction, the zero relations
are more narrowly dotted than the commutativity relations.

The following table shows the numbers of algebras and orientation classes belonging to the
different orbit graphs. The entries have the following format:

orbit graph
number of orientation classes of exceptional algebras / number of orientation classes of regular algebras
number of exceptional algebras / number of regular algebras

221) 321 @21) 6.21) ©621) (7,21) 821) ©.21)
5/7 45/16 235/18 933/21 283/25 30/29 4/34 1/39
41/20 380/45 1978/40 5795/56 3746/65 1788/75 832/86 256/98
33,1 @31 (531 @41 54,1 222 322 422
86/2 168/2 13/2 9/1 1N 9 18 25

368/5 697/5 48/5 104/1 16/1 28 55 77
(22 (332 432 221, (3211) @211) | 1111 | 21112
1 t 1 1 1 1 3/1 8/2
1 1 1 1 1 1 5/2 18/3
@1113 | @11149 | @L1L5 | @1116 | (21211 | (21212 | @L213) | (21214
20/2 9/3 3/3 1/4 2 4 2 1
59/4 20/5 5/6 /7 3 7 3 1
G111 | 61112 | G121) | 31212 | @11L11) | @L112)
3N 1/2 2 1 4/1 1/2
6/2 1/3 3 1 7/2 1/3

This means there are exactly 16,344 exceptional algebras.
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Finally, we give you the list of the 24 families of regular algebras with the numbering
suggested by [R]. The corresponding orbit graphs are:

An Bol
(a,1,1) Bo2, Bo3, Bo4, Bol2, Bo13, Bol5
(a,2,1) Bo5, Bo6, Bo7, Bo8, Bo9, Bol0, Boll, Bo16, Bo18, Bo21, Bo22, Bo23, Bo24
(a,3,1) Bol7
(a,8,1) Bol9
(1,1,1,1,¢) Bo4, Bol4
(a,1,1,1,¢) Bo20 (including ¢=0)
Bol o—o--rimo—o

Bo9

Boi0

Boi?

Bol8




N

as Tesche

mbering

\, 4

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

(2,2,1)
1 ()| 2 T caolf « ol s ) s/z co|[ 7 Col[ s )
Lo ! o N\ L 1 1
2 \ =/ /> (s —1 SN\, /1
1—3—2—1 2—2 3—2 1—2{ et '@ :
2 A 1N G \f/z NN N /i
2 r 1 - 1 7 1
M2 ! 823 )
3 Colf10 eojfu o 12/1 (n
1 1—1 J
/N \ e >z o
1\ /1___1 1 ......... /l \i ...... \l \1/.\1
1—i 1—1 N\, N,
Bol6 Bol9 BoS ! S
(3,2,1)
1 e[ 2 ETHEE ol « (| s 10| 6 I Co
. 1—2—3—2—1
—3—4-—3—2—1 g} f b
A 23— ¢ It 2—3-1-—2—1 I3t 12— ;
2 2 "
2 1 1 1
8 O o)1 coffn colf o[ * | Co
[ E—— 1 % S | I S 8 e s 1
/ f 1 =/ ; P 1:_.?_241 15-3—2—1 K7
2—2— 14— —2—1 13— >3
N N N N ; ; S
1 1 2 1 1 | I 1
Bo22
15 o)1 IR colf el 1 aell 2 , o[z (2
RN 7\ 7N\ 2
S ] z_3/?\ || R AT VAR = et 2_3/ ;\3 M
1{31 S \é/ I 3 \2/ ™~
2
2 ENER KD p S S D colla (8
/N /N A AN N e /N
2 /3<1: lK'73<1 =2 z/zg\ 21 e Nt 1—2/ ?\3 o i /2<1
) ? i NN N2
2 2 1 1
2 ) R NERIE (o= ENE S )
/N A I, /N Kot NS : 1
N/ < S A 2N N 2/25\1—2__1 N
1 NS ¥ ANVAY: \5/]\ N\ \
I ey 1% 7 1 P i 1—1
% TES IE colfs (o[« co|[a colf e 0
e
2 1 AN | B N U R L 1
A | AN o | T e e A A
1—2 I | OOy \ L/ N : i 1 0T
N2 / 2—2 ? AN N AN
1 vy ] I i I i
T ol u G « ] Co|[a L (ol L (olle o
Lo 1 A 1 1 1
R AK g e < ] N
N Nz ? N2 NG ey P 5 Vil
> 1 N i 7 i 1—1—1
323 Bo10 Bol8 Bo8 309 ¢ 1 Bol6
50 « n|[st ENER colfsm colfs colls colls 2
1—1 sl N /N /N 7N\ A
e \\ :\ ;\\ [HOEED 17 G [ RN 1 10 g
o | ROA N AN SN N
/ NN\ D! 15 —1 P 21 15011 101
1—i—1 | NS N NV N\, N,/
Bo9 Bo24 1 Bos 2 1 1 ] 1




8 Axel Rogat and Thomas Tesche
(3,2,1)
51 (2 . Co[e cafa o calfa )
/l\ . 1{ ....... .\1 1/\ 1/ \ l/\
N /1—1 A4 N \2—2/15\1 \141-x \1—141-5
i N N/ A A
Bo7 7] 1 1 Bo2t 1 1
(4,2,1)
1 um|[ 2 ENE el « (2
———5—t—3—2 || ,_, o __i
I A —4——5—3—2 ——5—4—3—2
3 i .
? (][ s (| 9 (|10 (16
b I 1—1
1——4—1—4—3—2 1—1~I;1~1——1 z—3—4—I~;2—1 \f—f/
]
13 (10 [ 4 R « ][ 16 €16
2— _3_ ——2—1 } Y S TR l
I _________ I O T ‘I“’—z/ - ——I—;:—z
1 1 ? 17
b2
19 (][ 2 K TIE) )
) 3 1 -
&/ \ f b
i—d—1—2 — 14 ——4<'=” a—4—4=—1
N VN ‘I 1
1 H 2
3 (10]] % BTHE T )
S || e 1 1—2—3—3—2—1
! 1——z—$—72< ?—I B
S 11
; 1
1
) NE EE] )
""""""""" ! } 1.~.
O 1—2—1—3—2—1 14—
1 2
n I TNE) « o[« (16
wt o .
§— 5 —3—2 t—2—4—2—1 1—2—3—1—1
Ty Y WY a'y

THE GABRIE

(4,2,1)

43

IT3—-1"-‘3‘“‘
Y




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 9

omas Tesche

(4,2,1)
[ (o) u NG Co|[ (o[« (o[ €8
. 1 /,1 ~~~~~~ - 2 N
1:;3—1\—3—2 1——><: }) - 1:-\—}— 2—1 1——2;1—3< i A2
e ! g oo e 7
[ ] N e (o} N (2
2
------------ 1 L A . 2
------ —A—3§ b=l
1 (R e —1_2—"‘1 1—1—1——1—1 ! \1 2—\4< i 15-3—3—2=2 ‘>5{__.4< 1
e ] N
? H 1 i 1= 2
2—4——3—2 }
;' 3 (0| s K TE R (o] [ e (2
1 /2\5
21 O I I N | R 3 AN
12 (19 o = 13—3—1 1—3—3—t i 5\5—4——3—2 NS
iy A | O L = N 1
1——2—;—z~—1—1
7 fl (| [ e (3] [ e Cao|e NG o[ e (B
14}}5—4—3——2 1—243}4—3—2 AN 1 3<2>5 < 14-3--\5—4/ ! SN
1 « 4 —a 1 ~2 4 . 5
\1/ \1/ N PamiS I \l/ % o
z4—s—4<i
3 o (10] | 68 e e (o)fn el fn (0] [ n (16
3 3 A 1
/z N\ A2 N2 N /2N SR
u C16) NN 1\I/ 1 t z\I/‘\é ! :<i/4 2 ! 2\%/Z = 1~z< >z“;1
1;;7—4——3—2 I 1 i
I n (6] [ u (e[ ® e [ el [ n (e [ €16
! Vo
o /N A2 1/‘;"&“‘;1—1——1 3 ‘/?"{‘Pl z_3/ 1\4<z——1 z<;>4—3—z 1<>z<i !
N \i/2 1 N2 Ny 2 X T
—3—2—1—1 |}
, " EE) (o) [ (o) [ e (16)] [ 8 (18] [ 84 «®
2 1 1 2 Lo
SN AR /N, A N N\t /Nt 2
Y < O - B R (N ._l .......... 3 —_f e —
CD N /‘\1 N /2\1 1 Kot ! ! a1 NG z/ >3—3<2 !
T' . Af ' f Nl !
............................ 1 1
S :
b N K] el (B |88 /1 AR (&) % «®
/N = 2 1 — N\ N
o 2\5/3 e 1;;3<§>4—3—z =L | il N /2’,,l —s /’\3_3/1 1<.A>z_z<i
l ? AN ‘\7 i - 1/« \z/ \2 T
7 i 1
l>3<—z—1 1 !
""" 1 9 IR . colfs KD K S o
VY 7N\ A
P 122 —1 1 33—l 3 1 7N A 2.
ARy NV N A ] =Ko | wiSe
\i‘/z ™ } } \1/5\2 f 1N e
2
Bo23




10

Axel Rogat and Thomas Tesche

115 o] [1s ¢ |7 « ] [us « »|[us ¢ o][120 (2
N A A AR |l ke Ll e 1.
X At eV, KA 2 / /" A
\3 1= \-;1 \ : \1,' \: 1 1— \—/1 1\ .\—2_1
M \z 1 ¢ A\ \z 1 o |
| 1 11
121 2| [1z2 « 2|13 (16)] [124 (16)] [125 C16)] [126 0]
2
g 154
ot SN /?\§—4~3—z /N — N 7N\
Ny A P O s e Y O G
IN - 11 1 1—1 ' 1—1
11
121 (16 [128 (16 [129 16 [130 « »ffnt « o]f13 e
2 1 2—2
N2 : / 332
£ 1[?xa—z——1 5\4—3—2 PR s — i ¢
N, A Ny 7 S 1 PR
j ] ! i 1
1
133 o)1 « o)1 ¢ 0] [1% C 0|13 ¢ ®][138 (®
2 1 !
A AN /AN AN Vs /7
—N L O @ ' 4 TN i
P \,.-3 \ /i SN =S N\, A2t
N i I 1 S i
1 1
139 o) (140 « o[ « o)1 « »]f10 (o[ (8
b 1 W ~,—1
---------- 1—1 : | L : t A
K N2 NP \?/——1 Nty P
N f " f i i
145 o] (146 « |1 « 018 « 0][19 « »f[1s0 (®
N | B P 2—1 2 ANl e 1
7 N\ 2 :\1<2 z—a/?\f<1 1\5\151 2 3/?\1<z
~ ; i~ N
z\l__/ ..... 1 \z 3 \1 P | 1 \2/

THE GA!

15

163

181



has Tesche

( 16)

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

11

15 C o)1 )
; ...... : ....... l . *
1<§ 3<2 2— \‘\'/
i ™
161 ¢ o) [ 0
N2 AV
i S 1<
8 ¢ o[1e4 o] [165 ¢ o166 G « o[ )
/1\./1‘ /2< <2 2/1 ........... 1 /1 ----------- L\\ /15_, - .-...% 2 S
%N QP NS N t R é
iy N ™ 1 N i
Wit
16 ¢ olf1n 2] [1m ¢ o|[im ) ? « o)1 )
A P 1 A 4 A 1 3\1 .............. -
o or | Or | o | Oy || o
Nt ~j—~ ~ ~i 3__1_3 i
Bt0 Ris
1 ; « 0 [1% o[ C o|[1m « o)1 ¢ 0][180 0
1 1 2
3 /
A AL S Y S B
2—3—4 \ / / \i T \ I I\
] 2—2—2 1 1 1 71
1t C o1 0| [1e3 ¢ o [1s4 « o|[1ss « 0| [18 )
1 11 2 1—1
N Vo N, N B LN
\ / N \ /i \ / /z AN \ /
l_l:_Z 1 ................ l z__a._‘§ 2.—?_3 1 ................ 1 2_3_2
YA\ \ / /N \ ]
11 1—t—1 71 | 1—1—1
523 Bt B9
(187 ¢ 0] [108 0| 189 ¢ of[1% « v|f1a C 0|1 0
2 1 o 1
1 — || ke 1 :
l\/ \/2 1/\/1 1/\1_1 1/1 ............ \1 z/l\ /\Z—l 1< < >l
2—3—4—3 2—2—2— \ / \ / NS \z/ 1
! f 1—t—1—1 1—1—1—1 2 i
ot B9
19 ¢ {194 2| [19%5 « & [1% ¢ o [197 ¢ & [1s8 )
1 1
................ 1 ‘.......--1 H
AN AN x/z>a\ /)\ O >
AR SONA N = NS 2—1 N = NSt
1 1 A N/ \2/3 1\2/ N
B4
19 ENED ; MER ¢ o[22 NES ¢ ] [2¢ 2
2 ; !

O O | g | o |
NN NN NN e 1 ! <
S 2 —1 "% 3\2/ { N /<1 e

2 \2 1 2




Axel Rogat and Thomas Tesche

i N I e i Sy AN
[ B |
~ T Il ¥ N/ I3 y - DREVaN
N/ ANZ L) N\ \/
5 X 5 3 g g R

L IRE <]

¢ )20

( O)jas

(o

« o227

(

2239

( 2|5

4 N ol
\V 4y A N7l T
L I \Va o o 4
8 3 8 8 8 8 3 3|8
TT - T - - N T " TOTT T
A . A% \ - ,. ) o)
B 3 3 8 g 8 8 g

(




as Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

13

(5,2,1)
; 1 e[ 2 T (][ ¢ (el s (32)
e t—1
l/2 \ b, s _1__1_1__1 1—2—3—2—t—1—1 ~2 1 _________
1§<?>3—z 1= I 23—
i 1 2
1 1 1
2
§ (el 7 (o[ e T (|10 (2
.................................. — e |
z——?—a——z—r—z—x gyt Ny aad 13— —1—1 1—2—3—1—1—1
E—— ‘1 / \
1 i
o 1 1
o2
1t (][ 12 (w13 (3| 1 (|[ 15 (16
f ‘ 1—2— ——,1—1 1—2—3—3—2-—=1—1
13— — 1—2—3—2->1—1 t—2A—3—2—1 i Y
C o g
1
16 IR (18] 18 « o] 1 c o[ )
b . A 1 3—2—1—1
o 123311 3 1=3—2—1—1—1 P | N e
1—2-— —i—I—x / = -—4—1—&2—1
/15\?1—' —1 A | S 1
1 H N 1 i
\i/z'_
u (el 2 (10| a (10| [ (o] = )
) ;
et e g _*2_ — =243 P S - T_ P
[E I =3 4 ...... - 1—2 23— s N
| 11 2 | S I | I i 1
1
) to % NES TE (1] TE] (9
\ / z 1 i
—3— [—2—3—3—3—2—1 134321
=13 1 13— 5—4—3—2 S B O
12 e O | " | | N
1
(2
1/2\ 3 K] (®| B N S (@
Y 1
VAN
A f f 2—f—2—1—1 1
N fy—it t—A—3—2—1—1 1=3—3—2—1—1 _’i
............... 2.__1 _4_.3_2_,.1




14 Axel Rogat and Thomas Tesche
(5,2,1)
% ENE TNE) ENE) N (2
4 S = L ' Ny
2— 4 4—3—21 I R e PR 1 ;
I/ R T 3“?“2/ 1—2—3—1—1—1 1
? A P N (U 1 VAY: 4
1 1
I 1
a ()] (ol e o[ u G ‘®
1 1 1 A
St < S T A
™ o D 1)3;—2%—1—1 i \ i 1/\1
U S | . 1 \i \
1 i 1
@ co|[a (o] e o 10| s (16
14 -
\/ s P | R
N 1—3—1—1 FA—42—1 33—t i
I i —-3—3—2—1
1] e A | 2 2 | B
171 1 1
51 (0] s2 (10][ s C10][ s (o] s Co
1—3—4—2—1| ‘,’1‘\‘-.\. // \"-.“‘ 1 I 1 /,’
ET 1—:‘—1——?7:1—1 N \zgl v x—}—i—?.‘rl—l
i e Y 72V | R S
1 Z 1
56 o[ E) e co|fe €16
3t K e A I B
111 I A O D = 1
1
61 (10]] e cole Colfa o6 C®
z~4—iil3—z—1 P ! Lz—— 1 il M SO
] G i I T
12 1171 Lo i
66 colf e ( »lfe « »ff e coalfmn Co
2 2 1
1 | \ /Y ) :
l L——3—1—1 L—4—2—1—1 L
o s N 1—3—3—3—21 R
| C— 1 f/," "." ........... - ""‘-‘1

10!




ls Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

15

(5,2,1)

(3

1—1

(16

=11

(16)

32

=-1—1

A

n

LH]

8

u

8)

LY

7%

L

8

LH

8

4

1

4)

LH

L

D

]

2

2)

9%t

2

11
A
N/
11

8)

[}

4)

%

17:1—:?%1—1
1

L

(16)

12 A3 —2—1
g N

98

8

Lh

100

Lh

10

n
—

LY

102

103

8

104

LY

105

13

~qe

:_.z

LH




16 Axel Rogat and Thomas Tesche
(5,2,1)
106 « o) f17 « 2]{108 « 0109 ¢ of[uo )
1 RN
12
1 « a]{uz « o)[us ¢ o][14 « o|fus )
______ N
13—
1;4—3—— —
e 1
116 ca « 2][120 «®
2 4
t 542—4—3—2 1 1—‘-‘5/—3—2—1
1?\ ......... Ay
N | A o | B I | SN Pt | SR/
121 C oj)1z2 « o)1z o [1 Colf1s 0
L -2
1= i:(‘ z})s/——z——x
% { —I—,z-—x NI\
1. 2
1 1
1% « o)1z « ol[128 ¢ »|[129 « 2130 2
. e 22
-t K A/,
1—3—5—- 1:.—j-—3—— = S 1—s~a~z—~1
<i F N Ay
- 2 i 21
131 « o)[1 « o1n « al[1u (3] [135 (2
2\;“ 1 12 2 1 AN I
>3 NS NSy A 11— e—1—] PN
! 15— AVANG <> 1—2 =y
N A :‘3<1 RS <1 ANV
") 271 - ?
1
i
1% ()| [1n (3] (13 ()] [13 (3] 140 (3
25l e AN /N
1__z/ \1_1__1 /1‘"1‘—1—1 1\3/2<1 1—1 IK..y}_l__l___l
\ / /2\l 1 ....... /Z\:,-"
i T

151

156

161

166




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 17
hs Tesche
(5,2,1)
T (o] f1e (2] [143 (2] [1u (3] [145 (2
(o
z U | I N | RO A | SR e,
1<><1——1 1/2 < > --/»1}\—-1—1 1—1{-1-B .... = 1—14{\ <
........ \T__/---"‘l_l 1 / \ \1 \ ‘—/3‘\1
2! 1 1 I 1 1
16 (o) [ (16 19 (16] [150 (16
Y e
{1 i Ay
N ! /z—z<1
8 |
o] (16 155 (16
®
At e
N 1 AN ™1
21 ?
1
15 (@) 160 (
Co
|
, 2—4/ ;"-.>s——4-—3—z . 1\_ """" -1
21 N RSN
2
1
16t ® 165 (
)
7 l\z—z—z/l 1<2\ —2—1—1
i N,/ ~ -
et 2
1
166 ¢ o|f1e7 Cofus C o] [1e ¢ 2|[1m ¢
(2
....... 1
| R /3\ """""""""" /1 1 A 1 1 A 1 /2
........... 1 1..1::,.... ___‘___3_2 \2.......“.4_3__2/ \2_3{........ ___z/ 1. ..___1
l< >z—z—z—2<1 A N N AL
-1 ! | ! f
2 2 1
74
m (o[ (16| [1m (16 [1n (o] 17 (16
(R A
1 PN\ A 1 A
K ) vl —
, = §—1 \ 1_z/?\ 2 N\ —1 r—'—z/ >z<: !
4 —1—1 I ....... ) Y /5 I \I __________




THE GALl

18 Axel Rogat and Thomas Tesche
(5,2,1) (5,2,1
1% (10 [m (10178 (0] [1m (16)] [180 (18 a
1~l<\ ~ l_/1 - 1 N\ Ko, _ A —1 e
Ny 7 N N\ AT N Ny
VAN rdi Nyl R N ¢
{2 /N I VAN 3
! 7Y i
181 (10] [182 (18] 183 16 [184 « 0] [1e5 0 a6
..... )
A O A O] ©
{31 i P —iEs— B 1 %
N N N %
i al \ %
2 1 y J
i
18 « 0|1 « o) [188 « 0189 « o [1% 0 2t
1
. SN,
AL b ALK Ay T | SN
D33y L a2 : 1 {3 : '
AN Ny ] 1—z<?>3—-3§:— N\ ot £ >4<: ~2 ?/
F f N N ‘)
1 1 1
191 « 0 [19%  o|[n « o154 (16 155 ) 26
..... Ay L e z,/ ?\4—
1530 ¢ 4 = e N
ANV LN VA
3 N iy
1% (|19 « ®][198 ( ®][19 « ®|[20 ) al
' I AN
.............. i
1/%\2“4—2 1 1—2/ 1 ;\)lt—l /\ A 1—2(;? ralk 1—2/ 1\ <4 ?<: 2\4/
2%
201 « o) [me (10 [ e « o|[xs (o
A
v
Lo, 1 'S
s T
NS /N
2 2
206 (o ) 2
2
v
/l\ 12
e == RN




as Tesche
o> tem s

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

19

N

{ 16)

a3
-

(5,2,1)
ul ¢ o][a2 C offas MED )
/l\ -------- /1\ ~~~~~~~  PrTT— 1
1¢3\' /4——:;'2‘:*1 z\f /4—3-"—"2:»1 1/ AN 3—3<z
i N OAS
l VAN 1%
2 {2
6 TNEY ED MIED MED )
J 1
/N A2 /i 1
LY ¢ : f ? xd
NI /3\ P 1/2 —2—1—1 z/ ;>1—z—,—1~—1 2/2;\(}_,—.2 !
5% a\ 5 AN ‘ U N 1
B 3 A A
\ \ 11" =1 1
1 1
a TNES Co MIED MES )
1
e 1/2 i
\?/ it \( Si—1
i i
s D « )| )
}
/ ™N . bt /2\1____
N A z/1 FA—I N 321
L AN &
A% 3
2 r
al e ES )
N | Y 1
g 1/3\5—3—2/
N/ NV
f 1
|
2 2
% NES D S o] 20 Co
p « A A I
N A A /e TN s
! s\; /i;\i 18 ><_. . ?\3 1 = 4—3}11 o
/NG r A T f i~
21 1 1 I
ul C 0][2e C o[ ¢ o[ D )
1 A | I S 1
e ?\3/-:‘1 e ‘5\3/—\1 1Z~\4{—z _’2_743-("/-2~1
RN \2/ \ AN 1= L a2
------- 1 L2l 3oy EN
} v/ /N 11 & 1
i i1 11




20 Axel Rogat and Thomas Tesche

(5,2,1)

246 o] [2a D o [20 ®) [250 )
Z/N;} i 1«1{?} < 1—/\4/ ! 12 A z/l\q/ }
N N NN gD < N N

3 L3 N\ 1 L4
/\ VAN I ] (VAN
11 11 I
sl ][22 NE M N ®
A | YR | R
i~ ‘\31? 2 1 ...... /i 1—1 z/z\/\ <_::1 2/25\54—4—3—2 1—z—<25\4/——
Y NV - NN T
256 INEY o] |28 e 2| (260 )
—— | e 'S | RS N | I R A
2 e z——a—/l?\sf'—-x 14'2'7%\3—3—1 N
21 o] (%2 ] [263 e ¢ o] [es 0
I A A ‘S N .
SNt N TN TNt v
x—-z i 3/ . 1 1:._. : ‘.__ H 1—— : 3 1 .......... ‘ .
NP e ;>z¢7<? LA NN NI
N NI I f ¥ 1
VN 1 1 ;
11 2 1

266 e o) 28 « o[z e )
ey s K P oA
N it N i 1\§ /3\—241——1 1\§ N Ny
VA I7A 151 !

12 I 2 1
an o) |m ollm EED « oz )
A . o L ‘ //1 ::::::"‘l 1\ /2\1
1/-\ s 1/ \.>2<1 z>/;\s/; 1 1,\..73{2\ . 1/3\3; 1
NI N N % 3 7
11 11 i N\
11 1

2 ED MIED « o]l e 0
AN 21 fr 7 /1\5 2
PR z/2 A s i 1—z<;>:»\_-,1 NN

?—,.'—'1" AP N\ e s
7 J Lo 2 f A 1 1/,, 1"{.\2

-

THE GA

281

301

306

(311



THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS
as Tesche
(5,2,1)
M ¢ o[z ENES) T LS
)
1 1
A z/z N < <
=4 H\i>_ -y N N it
-1 ' g N
1 11
] IED « 0] [z e « &][20
(®
1
/2\ < /z\/___ /\ At b B
A AN NV S N/ i 1—z/l§\4¢2—,—.1
INZL G | I S 1 VA NN
: A2 VA T x| e %
S -1 2
Bl NED e NED ¢ o|[zs
(2
3 1 AV P SR | BT 2 I | B R 1.
..... s ‘<f z/z><: 1/15\3/ R
ZA N R e 1
1
% IED HED ] ¢ 2[00
(o
At /‘:\ 1 /‘:\ 1 ) Jprr 1
= G o= 2 SN SN, T
,7“3<i 3 Vv LN 177 2 4
! 12 2
al EE ENES ENED ENES
c®
1
’ P S T St | @ex
f_f— _— z\: }‘-I_‘—Ki \f/ 1 2\5 ; 3Py \T/ ?—1 AN
) 7 71 I
4 r 1
% IED ENED) ¢ 2|09 EET
)
3 ke 2
I N . 0N O I | T _N\A
SORE | O || =Ko || e || K S
1 - 3. J N, J
1 1 1
u EES EMES ET ES
)
e Y T . A 1
5 N NN Ny g N
1




Axel Rogat and Thomas Tesche

22
(5,2,1)

316 EY EIED ¢ offas E o
a2 « 2|32 ES ENED NS C2
<A | e oty | s
= S ey || B8

1
3% EED (3] 228 I (16 20 (16
R — 1 1 |l s 1—1—1
A N\ /N /N A
AT 1o gt 1% 11— 1—1—1 N —1—1 <
1511 1—1 1—1 t—1 1
L (16)] [332 (16 3 (16 (3 (16| [ (16
1, I
/N AN s
/z S Lot 14"/ A L Y
{12 \7 23 3\1/4 2—
A i I
i 1
3% (16 [3n (16)] [338 (16 339 (16 [340 (16
LA 1 N 1
g " /A % N
1= =2 I R @ 1l 11
N2 \_—1—1 \, ./ P \
1 f/ =3 | 1—1 2—2
| VRN /
1 1 r 1 r i
u (16 [3e2 (16)] 343 (16 [au4 (16 [3s ¥0)
! } t A
fxd t A z
/2\;—,1 < i 4 e ; T>1—1
=L =] PR \i A
e z/ i |
| | 1
1 1
3 C1e) |34 (16)] {8 (16 [us ) (16} {30 (16
i 1 2 2 1
/N 2 N\, 1 PN AN
11—t - IO < ) 4 o
\, / N A \, r N i 7
2—1 L = 2 '
/N VAN AY:
1 {2 1 Z 1




mas Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

23

(16}

------- 1—1—1

( 16)

(16)

(16

P
11

o

¢ 16)

L/:;—z——x

{(5,2,1)
%l (16)] {32 (18] 33 ED ENIES (9
F R F Ko At Y. 1 2
[ NAT A 5 I, %% —1
K /2\1 AN 1 i \7 ___,z__.<1—1 I g\ _<z
f f NN Nt N :
i 1
% ES IR C 0] [39 ¢ [0 )
---------------- 1 1
Ve e 1 TN
--------------- —1 L i —t 1—27 1= I
o N e Do |
N ( NN \T 1
¥l « ®|[32 CIES HET (16| [36s (16
Koo 1 ' 1
a v R /‘z\}—\ A2 /1
£ N — N 1 T 1 QW
N _z/z ~1 t : .-3<z \* AT z<:/i\2 \:Tu—s—z—x
T 1
% (16 |37 (16)] {368 ES EL o
A f/‘t\ AR 1N NG AL
g7 L A2 P oA P2 NG T 1
z—a—/ B 4/ i\e/ 1/ ; T ___________ el } g\z—z 2=
N f I N ~ !
1
W23
n ED e NEL ES )
/z_z\ /1'T 2
Jgrmrs 1 1—2 | 4 [ g /?/\
—3-3_ / : 7] 41—
1< : i 2 N z——3—4<§\7\a>l " N4
1/ "‘,' 1--/-— """" :z
iy 1
" « o|[m ¢ o]{m EECE ] Co
1
2 TN 1
¥ N3 —-2—1 z \1
/N e TE 3 A 14--\2:1——1
s A RSP Y]
1 e :ghl C_..— /,' '~.A1'/ /\
1 11
1
u S AES] E] « o|[ss ¢ o
1 L. R | R N | IR S
1—3/ S A 1.—2/25 < 1/2\3<1 1Z>4) !
A \, ./ N2 \, /i N/ 2
¢ 2—3 ; 2-3 —A
| N\ VAR /\
2 14 1 1 -2




24 Axel Rogat and Thomas Tesche THE Gﬁ
(51211) (5[2’1§
36 0| [ ED e | [0 «n 2 :
2—3 1 a1 teml
/N 2 /2\/‘-, I/;\/\ Y 2 o
4 R | ) ] —z 17 'S
Nt Y ‘\l N ;I/\z I/ \:—1 e
/\ i B G \’/4
11 1 1 :
Bl o) [ IED ME] MES (n 7T e
/1\../2_1 [ pr—— 1c [ P— —1 | 1 s 1 /1 %
e I\z \f/é\i ...... ' /1\/2 = L /l 2 1
\ - 2 / 1 1=2 I\z \z—l 1>2 g
i ~ \z/ ~~~~~~~~~ N \\I\3
3% »| [ MES ][99 8] [400 o a1 R
N U o g A,
1—~z<§ f’)x 1<;‘;71;\f<1 - 13\‘{2_ 21 4-\~/-~>a—z—1 E §>4<;__1 14—
:r/ ™~ N 2.\ i3 ™~
: 1 2y i\ I
1 11 L
401 2[4 ¢ )[4 ¢ 0] e 0| [40s o %
/K'?'"sz ! R | A 1
2 r AN s—e
N\ A ] ;>3— —1 \7/ —3=1 £ ‘\2
A ~ | g 7
406 0| [4 ¢ 8] [408 « &) [409 o] [uo 0 “t
N I A fiorr 1 2 K
SN A L f o PR <
el 3—2--1 2 L2 N A K 2 ./
2 Lo AN 7 byt i
1 77 - 1
1 1
R ————
4 ol [uz ¢ 0][u3 ¢ 0 fau o] [as o 45 :
1 § 2
2 27 : by NG
¥ 24 5>‘<: 1_2'-<5\I 1\/2\/2 2_3<§ z’/3\5<5
AN 4 ! 5—2—1 gk N
1 2 ] VAN /0 N\ . Rz,
1 i1 7
a6 o [ar ¢ o][us ¢ o] [as o] [0 (o [ '
Iy R S | IR o 11 . K ke
3 /‘~3<1 e O - 1/?\I<2;1 TN I/ AN I/ i
\f \\l/i \1/ I~ e \I \z/




hs Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

25

(5,2,1)
@ 0| (2 « o) 0| [ | |es »
2—2
_____________ 1 1 V2N ¢ 1
A bt o —1 5
Gk O N 2_3_‘<5 4t
\11/2 \1/ /\‘." 1‘/3
11
o o[ « &[4z o|[es o|[ao o
AN ) 1 !
. A S ;\*.- ----- 1 A — \T
2\ 1—2\ : 3}{2 1_2\ 1 \ : -----T-\-ml
"\I)x T N f/
o o[ « 2|[m 2| {4u 2[4 2
A 1= 2
/\2 1 4 / N - \ 2
15— P L : D e I ' g
N -t 1/;\7 3<z—1 s>4/: - 1\/’ 1 I:/ i
N2 7N\ 3> 1 3 ?
i = A\
1 1 1
[ o) [an « o][a o[ 0|4 Co
z .......... z_.l 1 ........... l 1
/ ‘\I<: 2 \Fl z/z Tt : /E/
~ o : i %
\1-4 ............ 1 1 \i e IR 1 \1/3 ______ ~
w Mm « 2] u3 ¢ 2] {4 o] [us 2
NG A . 1
N | 1 : —3/=
(" ™1 f é\:——z—,z /?\7—4/ A z/z =S
N\ A A P \é_>1 PR N3
f \? e R >y f
i r r
[T 2[4 € »){us € 2] s 2| (s (2
o s A, A "
2 ¢ 2 [T | 2—1 r 1 N
LI N3 N N 1A
M et > v A AV Spley
¥ 11 11
6l ][4 ( 2| C 0]{s ¢ 04 o
fip bl
NG N /' <y
/ e | N 2 o~
I A Y Nt x—z/z >




26 Axel Rogat and Thomas Tesche
(5,2,1)
456 MG 2| [458 MG 0] [40 Co
LN L]
s 5\1\1' 1551
ki \z ; \ /o
NS x s
1 e e | I | I § A 1
61 0] 42 o}[ew 0|46 0] |45 )
|| Ry b
1 i Vs —L I\lx
: VA I
N ~ N
466 P 2} |48 o] |49 2| [0 (2
s
g SR ot
x;'z/f\I\x NP i>4/ TS
a al|m 2|]4m 0] [ 0|45 (2
1/ ...... \.3__1 /1 ----- ) l“\ 1/2\2 1\? ...... - 1
N8 ol N /Ty
DY N\ 3521 Ny
N 151 7\ 2y
-1 2
4% ajlan o[ o} a9 o} |4 Co
1(1 A z’/ z\l <l |l o . /1<“71
e T Nl i > 1/1\7 o LY I\!
NA N NN N2 ! ™
4t o}l 2| | [ 2| [4s 2
AT - ¢ : | r i [N !
1 |\1 1_3\'/ ’,"l 2\ 3 > i \5/3‘/" { /T\l
N\ 3 1= I\ S
1 11
486 NG 2] (488 ) ][40 (16
. A
e T O
Z\: j\z \l/él . A
27> ! I

THE GA

(5,2,1
491
g
3\‘:.
49
f/x:i
2
™~z
501
z/l
|
506
A

511
—
\
2—2
516
2
AN
i/
1
s21




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 27

omas Tesche

(5,2,1)

#l ( )42 ( 8493 ¢ 844 ¢ 81455 (8

! A A
\ 1\2 N — T Ng—— } _1 .......... 1

A% 1
« 0 “ By [d97 C 8)) 498 ( )49 ¢ 4)]]500 [ }}
ot A A 1—1 A 1 AT
O e | o | o |
~ L P ~i—j ~j-1 ~1
) | ( &) 1502 ( 2)]1503 ( 2|54 (¢ 2)[ 505 (O }}
A N2 NG e l\f 2l
4 e I“Tf/ §\7<= Pl N N
\2 1..‘ > \1 ; ! L i v
J 8 A T s

T B e « ] [s8 « 2] [s0 ¢ 2} [st0 (16

§ xd At At g
............. 1 VAN VS : “ e - R e |
'l I P i I\ 1 ?\I<2_1 TN Yy
2 NP N ~— N I
o] B ED ¢ 0| [s3 IED ES ®
2 Jel—1 N ]
........ 1
g - I\ l\/ el 1/ \7/ 1/ —1—1 1/2 Ny
A R s \ \_F Ve
T » 22— 2 g e I
T i e ¢ o [s ED IED) )
" ‘ 1 PN PN i
\1‘1 /\ . | -~ 1—1 17D 1—1 / llllllll .
& N pa— para—y Koot
“n |t A FERN 11
‘ i/ o1 1 1 N
3 Co|[2 ES ANEL ONES )

(o] ]




THE GA!

28 Axel Rogat and Thomas Tesche
(5,2,1
(5,2,1) Y
561
52% 0| [ MES ES) »]|[s0 )
e N Var; Ve e
: AN H / P \
=23 } . t—z(i z~—1\; e z~3\; ;\1 3¢
\1/ l\i/ i 4
B2
566
531 ] [s22 M o] [su ES (o
2
J _— 2 2yt i A
AN Vo = Vi urs /Y P i
l\ P /"71 z.._..s l__\ '/ 2_3 i 1\ ............ / 71 é /
x——x»"—"? \; A A7 \é/z\i 2—3--3," ~i
! 3 i 1 \
5
5% 2| [s MED M 0| 540 o
1
A AN b, N
l\:t/ Y /\? AR i« Ty ! :
VN = 4 1= 4 \ / b
) z\ I 2\ ;\z A N
2—2—2 - 1 1 2
Bo10
s 0| [se M e MIES (2 576
ANy 1 LA I~
< <z 14< . Vi /3 1 /1\
—2 / A : =2 3= | | 7.
A 1\/ """" V. SN 7\ I A
g 1—1—1 R N —2—2
hoit
581
546 MER MET M MED o
1.
I 2 2 3
H ’/ /~“ 2_3 '/: —1—
\z—?—~a< /4*\5‘\~4<= \335,(4( zr.:,l:jq\—l \U /,i\z =S
g 21 1 2 ! e
5
551 MES IES [ MES o B
Z\
2 s S 1 Qe 1
/K e Vace RN /Y —
2\5 g P 2\ ! IXN 3. ¢
1 et 5 Ll R
|
591
556 M ME o) [559 MET 2
2
T Il 1 1
/3 e / o z\/z\/l 1\/\/1 1\/\/1 2\3{4 o
3>1 1\ T 3—3——/3\§ 271<z 27F! i
2 e | 1 711 17171




I .............
\‘ %

Q)
T i
g

@)

8of 61
—I—1—T1 T—T—T 21
I_z_.z__z_z C_I_‘t‘__—z t .................... \I ) EXEETITTRTITOO T E—,L\-ISI{_.,_C
I/ ........................ \ /\I \z—z/ z___t_z '(I/ . . 2
\1 Z\z—-——z/ ! ¢ ~
[ ] Sesf [y ) ¥5] (¥ €65 |2 eS| 1€2 165
T-T. | T T ;!\ I‘\ 2 ]
2 t—tt—2 R t \ Yoy
Vo Y o it e o Y
\ / / S AT, SRR, 1 \ /
1 2 \z /z \I - 2
@) 065 | |€2 ) 685 | (2 886 1@ 485 | |(¥ %
geof
T ; I-I Ji——1 1A | ;
p G N S § py— M e 1 . —T— 11
| TR }1 t/z ................ c\ ‘\z/ 1/2 ................ t\r '[/z RPN |
\‘ - \Z /Z I/ \r.' \I - \, g
) sl ) LI eas| (¢ 285 |y 18
1 { 1§ 1 ¢ —2——1
t—~—i—t 2 \z—-z-—l—t Nee o d /c—L-c—z\ e
l-—Z/- ..................... 1 1'/. ..................... 1 t/ ................... }]' /’t z\ /
----- \ ; / \1 / \; / t I
) 08s | ((¥ ) 645 (¥ US| |0 5[ 1¢8 95
81 [1L]
I P 1N T I
224 é\z N I I i\ _f I
| S O §t ‘—‘ £ { 2 i ; i Z> : ‘
. H : 7 : ™~ : :
e o N 12y’ N
) SiS| @ ) AR ES| {0 us| s
: : 1N ! N
/Z\ I/z\ -t I/i\t—z i
g z)\s I ! /f P ——t |
~ g N i N
) ["A LA 695 {@ 8951 |(8 195 |8 995
| - o ST 112 L2
r"—)c—é—z t;}t:/—zix\ (,:’sxét\ g)v—\s/‘—‘-\:\ z—i}s/——v——c\
| (R 1 (U . , ST ‘.t‘.‘ ‘ ................ 2
@) S| [€ ) ns| i@ £95) )@ 95| [(@ %
(1'2'9)

67

SYHEIDTV AILOTRNOD ATdWIS HYIONIS HHL A0 SHAAIND TATHE VYD FHL

)
A
/ Bt
S S
e
o)
Y c
& N
N/
@)

ayosa], sewoy



THE GA

Axel Rogat and Thomas Tesche

(5,2,1

o N ;o 4 N d PN \ u/ .\ /
£ (Y NOT ¢ > ava AT
g It 3 g g 2 g
: D S =z : . : = }
¢S I ~ 7 ] I
..... N X Vg i |l O | A2 S
< <) PN K £y \% N
._, % S Y H <
g g - 3 2 g - g g
VAN ( T T A ( I I & T
™ Lo || £ S Y
........ L VAN A 1\2V,\ 2N
N SN A el N hV LN
L = 4 RN L %
5 3 - 3z 3 g 3 g
I S AN i i I 1 ST
e N zA,vzl . N A
hee ) al N N 20N,
78N N\ i NS v z\wv,\
A4 A% N N/ L i
2 g g 3 3 g 3
= T e .ﬂ = = - ™~ - -._A = i = T
a \/: _ = | |
R hd N N <>l N %
= .n.. \.../ 1\2/1 NS 1AM/\/L\ z\z v zV.r\ g
N\ o % N < 1 N
B HIE - 5 g s - 8 §




4 gﬂ E GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 31
as Tesche o

L (M

T e N « &) 6 « »| [ (®
A 1 1.
N s N /1
\‘/2 ] :1\; /lil:-—l 1\ ...... 5—1—1 z—a\ /4\ 2 e \
1 - -
o ( o)[en C 0] [es } e « »|[ei0 (10
3 l‘ »
ass P
'J\ 1—pf ,—;1 /l\ /1\ 1% ~\
s | O | B | S | O
: N i N N\
= 1 (10 [er2 « B [ea (] [eu C o] [es ®
A A A A\
B Y | FROS, —1 2 > 2 AL
7. AR SN, NZawi
};>:—z 2—4'4 1 P z\1§ P 1 s\z P z<l A
— _" « 068 0] [en C 0| [0 Co
- 1
c A\ x !
: [ L 1 / \ / \ )
a9 1—1 ¢ \ —1—1 1\1/2 Ny gt l\z/?i ot
X N> N
= I
n ¢ 4652 ¢ 8653 ¢ B |654 « 2|65 2
A 1 1
. : VAN S, [
;"<3>‘-"§ """"""" 1 l_:<z>‘\ 1\2/2\ —2—1 <>\ z/z N
N — : i\j /z—z<l ~~~.\3\§/4—3—z \/3 :i\g /4-3——2—1 ANVEAN *;ll
b N : : 9
- | fes T ¢ 2] 659 C 0| [se0 o
L 2 : ! ke
) N o L e N
l\.1>3\ ! : z\'i/ B < 1\1>-zk /11 1\3//\1 : 1 2\2/3>;—1
: 1\/’ i \2/3 ! \z \ \z/ \z
= B o[ C 0|[es3 C 0] o4 « 0] |65 Co
VAN 1 . 1 “
! . RO DS N S N
pi—1—1 = I s Nt =N \z/2




32 Axel Rogat and Thomas Tesche THE GAl

(5,2,1) (5,2,1
666 ¢ O] {667 ( 4)]|668 ( 8} 669 ( 8670 (4} L

Vi

2—-4\1

n 706
\i<
676 "
'
e a
\\1‘/1
681 ( 2)]|682 ( 2)])683 ( 2)]|684 ( Of|ess (2 6
2 4
A Sk, Q) N\ Pt
N | XK \<\ ) O L
N y : 2y 4
i - ] N
686 ( O} 687 ( 4] 688 (¢ 2)([689 ( 2)} 6% (2 21
z‘\a 2 l1\531 7 1\ L A 1—1—X;
N\ VORI 2N NZA |
Ny Vg N U
691 ( 269 € 2)11693 ¢ 2[6%4 _ ( 2)] {695 2 726
1. I 3
N 2<>\/1 :\3/3\3<" i;:(‘\a(‘ N
N N Sy PN
696 ( 21697 C )69 « 2))|69 { 2)||700 (16) 31
i ) L.
AN o A A N
2 AVAVA) fgi/?>‘g4 NN\ z—<I>s~«—=—z i




pomas Tesche THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

(5,2,1)
) n « o)[m « o[ T « o|[ns
P o
\ _ o NN AN
..... o /T\ 1 / 3—2 : /1\\ / : 1
,,.-g\l 1 (35— —4 < ; —1 L \:/1 N\,
8 /1<1= | \i/ i NP2 Iiz>\z A \lj__..l ~ 1

( 0 106 ( &l ( &) |08 ( 0|19 ( &]{710
b 2 “~ . 0 oAl A
hY z/ A <A A /15\1 AN
N, \i<f$> \/V Va ‘\?jﬁi/ NaN
% i § | i
1
(2 m ( ] |n2 (2] |N3 ( |4 ¢ DI|US
A\ e U = N | s 7N
N /= NN AN e A
e ||| 0 Soall e
Bo24
(2 16 ( »j|n? ( ||N8 « Oliny ( 2|10
N | N P H 2
N /1\:'/ 1\1 1/1\?<‘>z 1<1}/ N Z 1 /1>1 N \/‘
— NN ~Z1N lzf \2/2 Nt A LN
(2 ) ( 912 ( 8|13 { 8|14 ( 8|78
1
) —37 I\ 1
........... N "\ N 1 > N
3\4/ 1 o 1\1—1»»/» }Xx i;/] 3—2—1 1\1—1--/'l~~\1—1—1 /z> l l\1—1/1\ —
/N % , N : N
1
(2 23 ¢ B2 ( 8|78 ( i1 ( 21730
2—2
3—2 / \ 2 1
an =R N\ % AN
/3\3/ ! Z ‘\4/ 15\:—2 \:<>1 i/a\a—- N 1\1>\ ; 1\z—z/ l\
i Ny 3 3\2/2 \2/3<i =Ny
2
(16) 0 ( O3 ( 0|13 ( O ( O}




e ) N4 1 Ny A N/ AV N
= ORRE 2 g 2 g 8 g
Z - _ Z Z - Z Ol
Lo 7N\, NN A/
e’ el SO K S
£ P\ T \,_/ LN

M0
¢ 0|45
( |70

D175
O |70
0768
im0

(
(
(
(
(

Axel Rogat and Thomas Tesche
N
g

........ \, U e _
A% N/ H\l
E 3 £ 3 B 2 g
oS | I T N I ool |
/N NS \Nx/l TN SN N/
=\ A o LN A P NG
e 4\ L/ e / 7
g g g B 2 g 2
ol N T 7\ N s A ) )
I ol PN S o O - v
g N— -— = T 4 2\ - l\ . /l \ D i
N VAR \AE W/m /Hw N N/

(O™
O 112
(O |4
™
0|57
0| 762
¢ 011767

(
(
(
(




35

(5,2,1)

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

T ) I oA m ) -
7N < N S 2 Nl v
) 4 O A <Y | L " oy
- A L) N T N I

(

¢ B|m
(¢ 4|70
¢ 2|78
0110
C DM
¢ 21800
¢ 2)|805

( T4
LU

¢ 2|84
¢ 6789
(2|14
(0199
( 2]|804

(

B =T\ 4 A\

(

( ®|m
¢ O™
(2]m
8
Cai|mMm
)18
( 2)]1803

(

Of|m
com
(2 |m

0|
( ]|
2|
( 2)] 802

(
(

2—1
\;1
v
I/l
J>l

N
>
\l
/l

1—2

\2
|

2 e
3

\2—3/ \
N

m
6
L]
_
%
I
1)
1%

bas Tesche

>
N
\2




36 Axel Rogat and Thomas Tesche
(5,2,1)
806 )| 807 ( 2| |s08 809 ( 2)}810
A
{ I__
\:/ ;
1<
-
81t 2| |812 ( 16)} {813 814 ( O}|81S
3
d! /]
<§ —4—3—2 z—':_< N2
' i
816 | |817 { Bfjee 819 (2
1/ NG :\I
~i \1‘/
b4
g2t 2)] 182 ( O} 82 824 ¢ 4|85
1—1
t—p——3— /
? R R /\l 1———2—-= 2—4—4—3—
: & Ly —2
1— \2/ 2
826 4|87 ( 88 829 ( 2830 (
t—— 1—{—f— i — AT
11— —— :
—1
83t [188 <4 ( )81 x| ( 4)]1835 (
13— e 1
[ ] 1“—'-71—;1 1152
‘.-‘A . 1 «1_1
1—i
836 2)| |83 ( 11838 839 ( 8)||840 (
32 -t

( 5 4 2 I
841
S
z_
846
g
I
™~
85!
*/1
I
™~
856
1
N
\1
861
P
1—17
\1_
866
/
l——Z\




- ] = ] B s . s <
[2r) had e hd 4 la.lz ~ _ ~ ~
N\ AN R . oy Jow
Ny <N T + N 7oy /T
N L] PR T yam T /H
7 Ve = \ L N~ =
- ./
g 3 B g 8 g g
2 T & ol /Y o) (T
S T b G | I AR g : 9_. o~ NN
&} 5 AT Y. / ./L | _ /.m..\l -
: E - - 4 |
m 3 3 z g 3 2 g
O =) S ) s e Y B
= ~ ~ ~ hat —
z . . I ) ey N\
3 - R L 1) N yae
N fnw L L /4] {4 -
2 \ 7 T I \ \
3 ! I T VAN \/
v
3 g g g 2 3 HIE; g
w E- £ ~ ~ E~] ~ ~
i 2 Vil | s Iy "o T T
2 n \A ¥ Fk Ny s [N L
= ._.. ~ : _ A / A4 s Z/ a_t Z/ 2\1 |
e ﬁ * ey a / \ - — F. _ q_..
S - Oy -
& g g g B 3lig 5 g
> = = — = — = =
U o~ o~ ~N o~ - — o~ nll\-
o ~ -~ - - - TN T e AN
= ————ra PaN I~ i N/ Ll AP
= \/ P N S T N Lo
= T 7 Ll N 41 AR T
z - | A I L I L N Nz
o o a— N,/ N,/ N _1\ L Ve
m v |z 3 g 2 £ = z =
2 § : > :
2 - - ems T AN —
& S VA T _ L=l
3 1T

o




THE G/

Axel Rogat and Thomas Tesche

(5,2,

I
x/

/
™\

N

!

=

—1—1=

— '
\1—1——1—1

— -] ——t -]
- -t 5 - -
g S 8 & HER b S
S & & < ~ ] <
~ - ~ - ~ ~ ~
o~
kel 3
B - o i
- — T -~ 4
Cole | Lt | - o [*.] e
D e : : - J-
: _ H B _ _ Lo _ - o~ _/
: H LN - : 3
DN B il B _ : _ L w—e
N “_ L N ] _\
N——t \
-l
g g g 8 8 8 s
L
vl -
~§ ~ (=] ~ ~ & ~
~ ~ ~ ~ ~ ~ ~

1

C 28

1" 22

2884

4|89

(

( 2|84

b2l

)99

(

C 2)| |94

1—1—1

§o?

¢ 2|99

F—l

_1—'171"_"1_-

%2l

( |87

( 2883

( 4)]!8s8

( 2)}|893

|| 898

(

( 2)]|%3

¢ 2))|%8

AN
A

1

\2—1—2—Z<

/]

Caj|m
( 2)} |88
( 8887
( 2892
C 4897
( 2)i]%2
(2|97

el s s T o lmlal B
3 \ ._../._. 7R N L —e _ 3* |
R Lo e | 1) ) r
N B 7 'd T & i) T
_.H(JI ——— ———




39

2)

) ” ) ) ) 1 ) N\ ) " ) N
7 ../1 il N “\M/... / z/..\z/
L VANV 7N yaryae 1\”./.”;\ o ~
| - i A N \ N/ /./z\

b A0 A 1> V.

] ] 8 B B g g
0 = . = - - ._.. = s =
< aN
~ — :
o o /z/ ..... ~ CNC
M : /.M.\z ——
& = = & 8 2 & ¥
@] -~ —~ ~ P P —~ ~
E ~N ~ o~ - o~ o~ o~
z ~ - - - ~ ~ ~ ~
Z . VAN N ;
1) P e Lo v Y \../1 \1/
g (T X A5 ol A
> H Y Pl { KL
& a_.. 1\/...\ \/ ..ﬂ \t /w\l N
m ol N .,/z\ el ....
o & 2 8 8 g 8 g
&3] N ) S ) ) Y &
3}
z ~ - - - - ~ o - ~
nvb.. (i >2 _...... _ : ——N——
: /T < S > FOd s
= s i 7N\ Lo N P /NS

[P -, 0 L) i \../ . NS4 AR

) P v .../,_\z N : 2/_ a2 ;. o
m 3 = § K 8 & g
5 = B ] ] = s s
Q A - - - ~— —~— ~ - —
o .. AN T - X VAN —
: ﬁ AW N 'S X A7 I
= ~ < T 2N A A % < A
< = /H/‘-z SN NS < > LA < pV
o ~ N~ N N 4 L . N -
”...P.u b4 = = = = = =
g ° z z - ~ 5 - T
[ T ™ —— OOy L _ o [-
_ /UT ] b 1] <) _




THE G

40 Axel Rogat and Thomas Tesche
(5,2,1) (6,2,
7 2z
1
1
%1 %
1—2
)
(6,2,1) |
Ny
1 um|[ 2 cen|[ 3 ][ 4 tn X
)
I 1—1—1
gl —1 e S T P
P a P 4
1 1 1 1 )
1
1~
.
5 coll ¢ cen)| 7 T e i
Loerroresarsne e e 1 .. 1—2— _\_‘.1_._1._.1 """""""" 1—1
/ A 1—2—3—2
2—2—2—2—2—2 153221 —1—1 !
\ 7
1 1 2 1
1 1
SN
Bo22 1_3€
3 ()| 10 e[ u (|| 12 (2 -
=221 ——2—1—1— || e f
] P | R e 1—24—3—2=1—1
-y 1—2— —IT 1—1 N P .
1 1 1
13 (2| 1 (o] [ 15 (][ 16 (10 =
1 .....
Lo, N L 1—4—3—2—1—1
I 1—?—4—3"—2—"1'—1 L
N o e ! ot N - -
11 1 ! I .
0
N/
1 o[ I T (2 ]
1 1 N I
A 2. A
Lty 1—§ 1 1 N 11 g ,
e s ! g o o R e —_—
2?12/ \zia—a f——z/ Ty =<
) R S Sty 1 \ s \l
1 !




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 41
pe
(6,2,1)
(1 ) [
B u o[ 2 1 ] 10 2 ™))
=7 . .
K7 L s td e s
1/3\—2—1‘ 1—1 1\1 i/ f 1—1 bt l,\\ ? 2—1
-1 \ i -1
\ 1
1 \ 1 i
[ 5 ENES N NE] (®
e Y : |
24— =11 1—2;—1—371—1 1 et 1_;_‘:'--:._&1__1
| | H 8%
1 i 1
] K] Y EE (16
s I e A—1 1{“‘—1%1”‘1 15——3-—— —
D v \T‘I r T S I
1 i
! 1
1
8 TNE ES IIE (2
1—*—3.—"3 g=1—1 1— l—z_.—.»l——x 1 ~~~~~~~~~~~~~~~~~~
_________ F—a—3—§e=
1 | I— i
1 1
1 (10][ = T Colla Co
‘,1\ /1. P $ 1 y
1——1—1—1 153—3—1—1 S I 1—3—3—3—1
; g ~] 1~ ! i
£ 1 y 11 froeeeeee ‘
1 1 1 1
i (vl e || @ e[ 4 e
................ L Ny
R, t ><
-3—3—3—3—1 1= —1— LS
:f ? AW /z \)[
b ! i 1
1
6 el 4 ]l a et 4 et
1 1
: Lo, S
/ ;\z<1 e \—1—1—1 /X1 /N
N> 1—1—1 N7 =1 =11 <
| A
! ! i 1
1 1




THE GAI
Axel Rogat and Thomas Tesche
(6,2,1
n
(3
S
1=
81
8
1...
O
i
l...
85
(3
A K
Lo, / .
) N e = <—1 Ny
N ™1 \; ~~~~~~~~ 1—1 g
{
Bo23
)
6l 18] e (|| & (8w (1
A LN
Lo —1 2—1 S
N\ N > -------- TN\ 2—1 1 e
2 iy S i o3—
1—~1<__\1./2<x * /3\1 2\5 2oy —1 1\1; /33<1 7
{ ) 1
[ 9
6 (10|] e aelf e (16)][ &8 (16
N 21 i
=R AT > ‘\—z/ = 1 /\ A — t <: 1 |
o /\1/2 1 N\ N i
1
9
6 (1o|f n FEHE I (8
A 1—z/f~»- —1—1 R 1/2\ —2—1—1 —y
Osan N O <ol I o
oo A N2t A
: 1 1
101
n (i nu ONES « ol % )
1
N >3——271——l e 1%“2’";1——1 1——1-2/2 —l-l 1/"
AT Ny N N\
£y T } 1
1 ! ! 1




-

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

43

(6,2,1)
n D E o[ o
N - B L -
1~z<§>3<——)——1 7 1\ _4_1 1—2<2 —1 1<‘>——* i
121, N I ot
Y E ! 1 1
N (o[ (w|[w (ol (®
I _ . SN
Glom | s || O | S0
it UK e 1 i AYd
\ 171 I 1
1
; Coll% Coll@ o) es o
s 11 o o AL A
/N A /1\ 3—3 1 i S
{5 SV N N
1
b N T T (%)
f
T 1 L e
A % A\ A\ 3
{31 17— ——1—1 11—t 11— N
\ig ____________ ] Ny \1_1/ I 1—1—1
8 ENE (w|[ % TN (%
Lo N
S A e \‘f/ /l
\2_7/ =P \ifgﬁl——x 1__2\;5 G
i 1 1
n ENE ENE) (3] [100 )
} TN /1 \1 e
gt ¢ B ot it
1—2\. i A 1 \ 1
1 ' 1 !
m (10 [102 (16 [103 (16)] [104 (®
1 =N
s ¢ 1\T-\1—1 i A e I\T—z ! .
l\l/é\lé'—‘l \1/ \I \l/ -------------- t
1




44 Axel Rogat and Thomas Tesche
(6,2,1)
105 Co
- AN 1 x—lzlex—-l
f o \ L/
N 1 =
11
%23
109 €16
11,
/R
1——( z\ 2—1 I\ P z 1
§ NG 1 1y L
\}_-‘ '.i/ \ 1.... ?hi--"
* I
13 )
""""" 1—1
g 1,\I<2 S 1—1/ NI
\: —
1 ~2
Ty Co
22 1—1. 1
1 7/ N R /I/z /
- (R = - |
1\‘4,‘\1 .;\ /z 1= S '\l
} it 1
1 r
121 )
Vi AR an
::h—ﬂ } Pawr N _444
12\ NN i %
\ \ 4
i 1 1
15 )
l....
A 1 ~Ia frfee
N 3<z 1 /?<1 1/§ —3—1
| N T SN I
| iy O
1
129 (10
. .
=t f/ g\? 2—1 A A
3 oyt I\:I:
1 i—1

THE G2

(6,2,
13
I
137
1
1
141

149
1—1
\
153
1—1
\
157
1
1'
i




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 45

bsche

(6,2,1)
i ¢ 01 C o)1 Colfe )
N 1—1. A
1= NG : | R N
f/ i f— gy /i/éj\l gt
l\i /2 \2_3/ 18 }
j N\ j 15N
o
m « ®][13 ¢ o][1m « 010 )
st A e AN
G 1 G | A
1>r \f/ 1\1 \7<1 I ;:I<z—‘1 K A
~Ny A ~i 31—
e
I ¢ 2] 12 ¢ 0]1a ¢ 2] [1u4 (16
1
7 N
A A Al
i R 2—2—1
[ il | : __,.l / K
1\1:/2\1’ ~j-% T
1t C190] [146 C10)] [147 (19 [14 (16
1
1 1
l\/ 'EI__I'—I 1\z/—z——\z/ - 1\/ '>4_1_1 1—z/~--l‘x1—1
——1 ; —2—2 | \ /
1> / \* VAR e
1 1 i
L 1 1
1y C16)] [150 C10] 151 (16| 152 16
1
| N A
/ \ \ / 17D 1——1—1
=17 gy I 1—1 2—1—1 \ /
PR p—y e A
< \j } £ 1
L 1 i 1
7 (16] 154 ¢ ®|[15 « 0[5 )
} /j‘\‘\“ */1\ ~~~~~~~~~~~~~ 1/1‘-‘ _____________ 1
i z\z/ ! N >g1~1 { /z-z——-z(i P / /;'<z
~ < g L/
Ny 1 f—z—z N 1/
523
it C 2 [1s8 « 2][15 « 0|10 )
A P ~ AR
: : H . : =1
RV; 7 NEa N A N
N wa | | A Iz/l\?
N7 N N ~




46 Axel Rogat and Thomas Tesche

(6,2,1)

161 « 2)}|162 |16 (2 |164 2)

- %
N N :
1 Phe ! }{f
165 ( 2)) (166 8} (167 ( 8)|]168 8)
11 1 1
1/ ...... \1 1/\1.__1 1/ ......... \\1._.1
\ /3 r// \ / \ /
L = 7t i VG rﬁ
Iy 2—2—2—2 £ 1 1
169 ( 8)[1n 8|11 ( Of{17 H)
1 1 K
1/ \1_1 1/\1_1 \ S 1 ',41 . 1'\‘
\ /i \ / ) i
—2—2—2 | 2—4—1—1 : 1 L 1
/ \i AW : / \ /
1 1 Y ~ 1—1—1—1
h23 hil
m « O}1N DS « &[1% L))
KT =
1/ 3&_1 | LS \1
\ / \
1—1—1—1 I—1—1—1
Bo10 Bo18
m ¢ 2178 (G }] 1
2—3—2 22
A iy
\ / /
1—1—1—1 1—1—1—1—1

Bo9 Bo8 Bol6 | %)

181 (16)] {182 ( B l18 ( 1);|184 8
S | b e | s
NN N N % NN\

2 i ? 1 1 T

1 1

Bo24
185 ( 8))]186 ( 8)}|187 4
2 2 A
NN N /‘>/n

]
1 1

THE G/

(6,2,

189

/
1—2\

197

01

205

209

VAN

23

1—1—




47

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

(6,2,1)

o o - z N o T -
T T ~ ~ T T
- U AN = o ik
_.... j / A —— e ot l\w/l ._,.I |_.
S 1 A A A R
0% O VAR g A A L1 Y
N X . e 4 N/ N2
[
% 2 g 3 8 35 3
- T o - . M z . z z
.m./ ok N/ N \1/ \Vx
¢ - L : _ R /N
G/ \2/ J/ i) L, TN /” \./
I "Vl v @S \ I
T o N4 \_/ L4
g - 8 g g E PIE 5
8 B g g s B e B
B _ 2 2 Z z Z z B
™ - - g - z N\
I _ [ 1. \ //..T... | o e
| ] TN ,._ N4 N VA
7N L\ N 7\, L L vA \ e
N N N NS VY N %
N AN ) Ny N \ 7/ T
_ -
g - z 2 g 2 3 3
- ) z T z L - ) - - ) z H/
£ T L L. A [ N
N A _xf. R/ L AN Yo%
L o= || NS N Pas A X
NG L % IR ~ Vi N/
N4 h D N4 et N4 T




m —~ —y— — e ————y —teo el Ny oL ya -
s ~ L v oy | \/ /ﬂ\ L
= ~ ~ - - 9 S

8

8
8
)]
[}]
4
LY

Axel Rogat and Thomas Tesche
—1
S
1
(
(




[=2]
-

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

: : IR
el © O
T _ ‘Aw/x I ./._.\
A 7N SYARVa 40k
_.__.. ) A ...... v... L
- NS . ﬂ\

g 8 8 L

s s [~ T

¢ 2)| (260

« 4)}

e
=i

Lh

6| |268

|2




THE C

Axel Rogat and Thomas Tesche

| o ~ | LT I A N
© |a 8 S - I -~ n

N - &

) el NG ¢\

Ay AN < oY
£y T X /X NV

- L \ . AVZ
£ g 3 g FilES g 8

........ 7T % _ f _ .\ ../...
AN ~ - R T .,i\wvx NS
N L \, T - AN “« N/
LT, N _.A B o Lo
oy Nl T + \H/,.\ N

T: T N L
g g g B g 38 g

/T o s LT - LA
N = AT 5 L oo Vv
LiNo~ || L \, NN i L T NG ~i
L/ AN NN T T "1 Ve e \
ol <7 1<




b Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

(6,2,1)
n co)fe NS ED (2
| ; .
N l<;>2\z N
\z/j>z_1 \ A \z/\i
e L N,
1 \i/ 1
3 E ENED 1308 (2
1
1/5\2 1/1\ —t
A I N l_H—Lﬁ
NV s NN
N A i A
1 N 1
(1,2,1)
1 o[ 2 TTE Col 4 (128)
e 1—1—1 "
it - 1\2“‘?_2/ l K / 1—3—2—1—1—1
S 2—2—2—2—2—2—2 N
! 1 T / \
%22
5 ][ 6 Cen][ 7 N (16
' | T 7 1
~ o j—p— . -
e S N \3 21— bt
x 12— Y >3
Ll o i ™~ Y N
™1 \ 1
1
) * uzs| [ 10 wm)[u um|[ 12 (28
1 SN A
e z\z—l—x——1 1<§>z<--:-—1—1—1 N\ 1—1—1{-1»;2.; =
\1/ } 1 \f ~~1
! i 1 1
i
1
e Con|[ 14 Colf1s ][ 16 (e
1—z< >z —1—1—1 _— . .
fo e -\z~z—z—z—z:mzi NPV PR | PR N1
} N,/ N/ \_/
1 1—1 1—1
|
! B3
1 Cen|[ 18 Cen|[ 19 I o
I, 1 1
1/ % 1/ FoIt—11 1 1—1—1 P
\*4-2--\1—1——1 \i[/ < \I/ 1 : —z—z—-z—zz
! 1 1 11 ~1
1

Bo23




32 Axel Rogat and Thomas Tesche
(7,2,1)
a N ENE) ENE] )
1 1 i
i« -~\»\-/1—1—1 1/~~->;——1——1 1{/~~~>1—1—1 1/ ‘\\ ....................... .
A e A /z—z—z z<1
o } ' I~
i 1 1
K2
3 K D N )
L. 14
1 N AN/
1/ AN AL | \ ~~~~~~~~~ . ; i
1 i i e
~/ I/ \ )
1 t—1—1—1—1
»2 B2 Bott
B ) BUE! o[ )
X A | S te—
2——4 1\z——z/l ——I——z
1/ . 3\" 1/ ........... \l 1/2 ,,,,,,,,,,,,,,,, \1
\ / \ / \ /
1—1—1—1—1 1—1—1—1—1 1—1—1—1—1
Bo10 K8 B2 X
n HE NS S )
1 1L ] g 1
— ™~ /1\ AN
1.__.1 l.\ ..................................... /l 1\ /__z.__z._z— ’ /1
e S B S e 1 i
Bo8 Kis B9 B24
7 Cen)[ 3 ENE) (ol[w (2
,_1;1/ N, N AR A | iy
N S \1/2 Si—1—1 1\5 AN Nt i
N N 1 1 V%
24
4 aelf (][ a (10« (D
1
1
PN — \1 ¥ N g Ny
S NG N, N D : 1
NN LA R O ! 1 YARERNE!
i/ N\ P N,/ i 1
1—1 1 ] 1
B2t
s o)« e[« (o|[a «n
A — 1 P A ) N
FNTAC e N AN N/ 1
VAN Nt 1 b I /\ 1
1\'/ i A4 1\3/ 1 1 >
1 1 1 1" 1
Bod %24 24

Bo?

(8,2,

1—1—1-

1I—1—1-

[N Y

Bo23
13

Bol8



esche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 53
(1,2,1)
[ co|[s ! Co|[= )
Ty —— 11— \
{ / N } / N 1= L
l\1 l\l:
kit B2t
] TE NS ] )
1
11- ‘----1\1 l<>1 O N o B e o =2 e s
A | | T
\ / Qe N 1
1—1—1 \
1—1—1—1—1
[ Bo24 ®é 2t
] ENE TE )
’ B B e e e N e e
e T Ny 1 """ 2 * i """"" 11
\ /
\—1—1—1—1
W K5 B2t
(8,2,1)
! @ol|[ 2 I . @6 [ ¢ Co
1/ o\, 1
1 1 i T B S S | S T
e 1\z AT Vo s e rr2d N /S N g2 2 gt
™1 / \ 1 / ™1
1 1 |
) ! 823
5 @6 [ s Colf 7 0| s )
..
T N
1 B /=\ -------------------- ! \ ~~~~~~~~~~~
— Nt || \z~z—z~—z——z—z< 1 z—~z—z—z—z/ z——z—z—z\
\ 1/ : / ‘ /
1—1 1 | N ;
1 I
Y] B2 B23
) . K collu Col[12 )
o\ SVt 2 1
‘ ¢ —
z—z——z 2
) . / \l l\ * 1\/ ............ \/1
} / \ / 1—1—1—1—1—1 1—t—1—1—1—1
I 1——1—1—1—1
W ! 523 Bolt B0
B i u Co|[1s ENEG o
g 1 1
)Ry —3—2 2 }
1/ Ly [ ™ 1/ .................... Ty
\ / \ / \ /
—1—1—1—1—1 1—t—t—1—1—1 1—1—1—1—1—1—1
kit %23 B3 Bo8




54 Axel Rogat and Thomas Tesche
(8,2,1)
17 col s ERE tnlfa (60
a c2f |2 R cal[a (2
A —— AA—
A A AL AN 1 N\ N 1 N\ AN
* 2—2—2—2—¥ i )1 f >z——z—z— 1 P P 1
Ny z\i/ N 2\1/ l\x/ \i/l \1/ N
Bo24 Bt o4 Bo2d
5 EURES ENRE] EIRE: (2
1. f.... 1o
A ) O /\ ~~~~~~~~~~~~~~ /\ ~~~~~~~~~ /\ .... I
: : : -1 : : :
N\, _/ 1 N 1 AN N
1 22 D=2 1 I a4 ; : 1
/ : . / ANy 1 / N\ A ; / :
I i A ; i : i : A
1 1 l\i l\i \1 1
Bo2d Bo2d B4 Bo2d
) EURE] EIREN R (2
e 1—1
ST P\ S
: ‘ /7
P b / ! Nt
l\!
Bo2l Bo2¢ 1 Be2d Bo2l
kX ERE] AIRE [ IRE )
1 —
AN, I S O T ~—~1 =)
1/ \1 l B z 2 1 1 - :._1—— 1/ PN \l
\ / \ /
1—1—1—1—1—1 1—1—1—1—1—1
Bo24 Bo6 B2l 1?
n RE] (2
T T B I I i 55
1 2—1 g 1—1
BoS B2l
(9,2,1)
1 co|] 2 col|3 6] | 4 |
Q- ) B S T B T FN ) IS Fo e
y / A N B
e e a2 et /zzzzzzz—z< I (e e /zzzzzzz\\
1 1 1—1
Bo22 W2 W23

THE GAI

B023

1—1-

Ba24

| Bo24

Bo24



22—

hesche THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 55
9,2,1)
oo § colfs 1 co] [ e co] s Y 0
A } A SN/
1/ \' ------------------------------ . f \ """"""""""""""""" 1 4 \ 1 f
| —2—e—2—2—2 b 2—2—2—2—2 ! I
E—1 / 1 I : / 1 : / 1
N ; H
: ~y ]
b 23 w3 i 523
(D cal{u co] [ (D
0 R I Y e———
Vs K 2/1
I 1/ 3\1 1/ ............... \1
\
—1—1—1—1—1—1 N
0] hol8
o REC R Co
gt 11 —1 1—1—1—1—1—1—1 Nty L R
"3 ) B8 Rl6
2 1 A RET IRE (o [ (D
/l_l_l—l_i\ 1 1 1 1 1 .................................. 1
[ /5>2 PZN 1/E AN 1/5\ /;\1
i r———r—2——2 | 5 —2—2—2- | 1 P op————]
Sy \1/\1 \ N \5>z AN % AN
4 AN / { i i i i 1
1—1—1—1
L 1T b2t 24 bo2d
(o ] co [z (o |=» ENRE] )
foomnn
fomo Lo Lo 1 o\
A N A D AN
‘ 22 1 2—2—2—2_ * 1 = e 1 1 S e
i/ v 1 / i 1/ z\ 1 b N
! ~i ~r i NG
~
Wt Bod bo2d B2t
5 o |2 Ca [ (| |z . )
A A . AN P
| \ """"" I | \ /Y ! \/ i - !
b Yol I : b : : VRN
D=2 ¢ ] ] =2 | Py poop o
LT VAP LA VAR
L/ L
M Bo2d B2t R
’ n caf [ ERE AIRE )
A
* 1—1—1—}—1
} /1;\1 [ M
: t—1—1—1
: g 1—1—1—1—1
------------------------- -1 ! B4 Bo2t b2t




56

Axel Rogat and Thomas Tesche

1—1—1—1—1—1—1

ki) (2
1—1*1—1T}7171? —1
fr” |

Bo2l
(3,3
1 (16)|| 2 {

3/——2—1
A\

29

)
-
AL
1—2 1 31—
\./J\
2 1
S
I 1
/\ = 1/
N RGP
2 il
1
( || ®
b A

THE G

a4




57

' THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

che

11

(

x...—.xrx-wm |

3 - l’-» i

11 ) o
I—2 N DY A




THE G/
58 Axel Rogat and Thomas Tesche -
(4,3,
(4,3,1)
I
1 ael 2 ()] 3 co)f 4 co|s G )
, A
e 1 ~~~~~~~~~~~ 1—2—§—3—3—2=1 I
\f f—2—2—2—F==1—| e —2—3—3—3=1 || 133321 13—3—3=1 I
1 i Pl 1 eat Tl fesilong
)
7 (e s (o 9 co|l 10 c o]l t o|f 12 o
1 1
/ \z 5% R | R e / 1 Loz b
1L = / -------- 1—t || 1 —3—2 / 1 /‘>1 / iy 1—1
A 1— {1 e || N\ 1 |f1— 3 1oy || 12 —3-=1 \
\}/ AN ™~ \1 """""" N gt N AN I 1—1
i 14 §meme 2
1
55
13 EHED 2]l 1s co|l o|f 1 o} 18 (1) *
2
e
N
/o :
X
6
!
e
\
1_
6
| /1\
1..
\ \
1—1—1
7
a 2| ENES ENE] K K 1
2 1 B A
(S T | A - 1 4 Pzttt S R / .
P REA e e AT A L
| /3\—2—1 \ /1 e S e ~{ : /’\<1 —1
Sy /\ ~% N Sl
11 1
Bol9
)
n ¢ »|f 3 IE) ()[4 cojfa ol e o
2
. "N\
________ A A . —a
| | A Yl - ¢
| 1/t NEN Ny ~y 5 N
| 1271 ] } 12
i 1 i i 1




THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 59

sche
(4,3,1)
[0 Colfu NI C ol cafla Coff e (2
)
¥} P CoI 1
=1 1 NP L N 1 1 :I< [P
NN 1 \l—l/ ~1 \1‘/z
— O (16)[ =0 IE TE E) TE] )
& 11
1 1 R WA
PN P F N < ™~
__x 1,__1_1 1 .............. _.1 H \ / l '\ l .............. .T"l
= ' \ / b /z<x 22 1/\1—1 \ #
1—1—1 T—z—z N Nt/ 1= T_
s K Col[w ] E ) Co
(18 4
~ 1 1 2 IR
1 1 AN AN AT \_
yd \2 pd \1 | s 1 i 2—1 A
. . I g N L X / \ / N
- \ N 2—3~3—1 #-3—3 | g2t LG 1
4| i #~3—3 £\ AN \ /
1 5 A 1l R 1 1—1—1
r 11
p— i Col[e colfa Collu col[es ) e (o
14 1—1 1—1 —1
2y, /N 7N 2N
/x_.z\ l\ ........... /’/1 l\ ............. /1 1\ .............. 1
(e 33 i 2
—1—1 e Lo 1 11
o 0 o)l Colle Col[n NN Ca|[m o
1 ...................... l 1 ...................... 1 l .................................... 1
R N P | \ \ 1 !
1 \ / tep—2— 2 2—3—3-2 -2
—t—1—1 1—1—1—1 e Vo Ay ]
Bot?
— B ¢ oj[n S Col[% col[n D Y
o
»




Axel Rogat and Thomas Tesche

12

116

1us

119

12

124

126 4




61

1 E GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS

/3,1)

- - -~ - T oA F
K AR T [l Vv 'S
3 8 s : s ¥ 3
. R | RS | R, N 1 - AL A
s /I ¥ | L Y N LI
4 \ A v T PO ANINNER I
T - LI NG N4 O
g B 2 £ B N s g N
I N R e A | m - R N | Ao N | R N
..A. \ 7 |- & o - - - n...... -
CE | 7 7 il ) |
N T L L1 X [ .
= LA T ) ' L N
8 % y 2 % g 3
z T z M m S E N
yava T 0 g . N\
7 N ) /o Y NN
NS .“, N\ \\\h/.m,. gl NS
] | - g 5 ] ] £
- ST N <L . z N
INE 01 e <3 I e e
il T { By [ D T N O
S T NA T LY L N N W
< — % \I LT N N
5 ] B s 2 ® 8 z
N o = F . = N
NS o | I O | A A | OO
I I — T Ty 4 AN A




62

Axel Rogat and Thomas Tesche

(4,3,1)

169 ( 2110 «d
S S
NENA NSRS

(5,3,1)
1 ) {2 . REE (D 'y ) gy (D
1 W N/ \
1__.1_1/ Ny g 3&_2__1 /Z\ [ ./1
1 \ié (I, 1—1 2—2—2
i G 1—1—1—} I —— 1
$ caolf 7 . tnj[s VR . YRR 0
1 f—1—1 R ! o e S T
1_1/\1_1 1/\/1 1/ .................. \l 1 \ /\l 1.__._._; - 1_1
\ / 2—2—2—2—2 \ / I { /1\ / 7
1—1—1—1—1 / \ 1—1—1—t—1 LA 1 i
Bo17 L 1 [30) !
1 c 2 |12 IR R c2 [u ) NRED «a
AT N
: : —l—1]—
A o e o — Il —] 1 : ; 1 1
P ] e " >t >/ i
41 ' 3 [ LI B A NA” Y S I I
\ ;
1
(4,4,1)
1 1)l 2 ]l 3 el ¢ * (o]l s (16
1 1
e 1—1 VAN 1 “IN 1 1 t
/ I I a r g \ /7
e NS B N — vxx—x—x
1 1 i I | LEE /‘l_l 1—p~1—1
—1—1
3 SUIE] Co|f s (D ' coll1e «®
e ! 1 1—1
e e : : !
= 1 >/>1 - /\1 B e
| AT /1 ~iZ > \l ''''' \1 . — _____h _1
1—f—f~—1 1 1 \1_1/
Bol9
(5,4,1)
1 ()] 2 n
1 1—1—i—1
1_1—.1 Ceeeereieiaaaae _l_x l ........................... l
\ ! \ /
1—4—1—i 1—1—1—1—1

Botd




bsche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS
]

63

D

[ })

(2,2,2)
1 . ol 2 cof 3 ) 4/1 t o] s caf ¢ | K t ol 8 (D
N A 1— AN \ PN —
1—2{ i e—1 N \ 1L et ge 159321
/ 1 :I‘/ [ (S 1—1 \/,2.; 1_4 1 \ 2 ._1__
\2\1 \l ~1 1__1/ l\l /'l \1>' T/ 1___.
9 )
lfT_'l
\1/_--_ i/
(3,2,2)
1 (o[ 2 col[ 3 co|[ 4 colfs )
I~ __ — 1 —
—y \i 1 AN A A \ e \1 AN
\2( 1__1\ ........ o | 1 \z_z_.'_'zl/ 1\ ............. /1_1
N 1—1 ~ N \ T\ 1—1—1
i 1 1
7 col[s cal[ 9 calf10 tollu (ol Ca
! ~ 1 s
VN N, N N ., N,
= e | o || Ol P ||
N N AN ! e N
13 EERET cal[s N RED (o1 RED T
A i A IK—1 <
l—z;;—.. 17!;; I >1—>1 1<>1—1>1 1<§>1I—:;;\j>1
I——1 11 S1e—i 151 |
(4,2,2)
1 (ol 2 N EE colf ¢ coll s C o
1 /1
| 1 S oA - N\
B N | I I | S | SN
g 7 R Y gt 8 A KA
2—2—2 \ / e\ t—1—1—1 ?
] 1—1—1 ! 1
1 1
7 (ol s coal|l s C ol co|[u t off 12 0
1
DNy e Dot || D =
\"-i /2 ¥ ~TY ~FN 1—1=1




64 W

(4,2,2)

3 (

A

15 o

Axel Rogat and Thomas Tesche




OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 65

THE GABRIEL QUIVERS
1

the
(3,2,1,1)
«n
.%%Pi
( 2)
FO
TN
1
« vl
4 ( Dy S (2
1—1 1—1
i 1\1/1 1 1\1 =

B2 3020




66 7

Axel Rogat and Thomas Tesche

(2,1,1,1,3)

19 (aj 2

1—

(2,1,1,1,4)

1

J ( O] 2

1

6 catr 1

1 ey iy Sy
\i/
Bo20

i (2] 12

REsT

(2,1,1,1,5)

1

o

5

1

<

1

1=={—{

(2,1,1,1, 6)

4 (

i 1
16_1..1“1__@ .

Bo20 1

2)

«n




7

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY

CONNECTED ALGEBRAS 67

(2,1,2,1,1)

R R N
1/1'<—1/—1—A1 1{-—1—1—1—1 1<17171>1 1<1—-1<17x
1 1 15 3 1
(2,1,2,1,3)
| R D
14 1—1—1$1 1/1——1——— oy
\ \iéi
(2,1,2,1,4)

1 L L (1
| i

(3’111I112)

1 (][ 2 (2
1—1—1 1—1—1

\ 1—-/'—‘114?_:1_54'1:\»1 1<1~ gy

2 1 B2 1

(3,1,2,1,1)




Axel Rogat and Thomas Tesche

(4,1,1,1,1)

THE G

REFF
[BGR!
[Bol]
[Bo2]
[Bo3)
[BoG]

[Drl]

[Dr2]

Addre
Azel
Berg.
Fachb
Gaup.
D-421



Tesche

THE GABRIEL QUIVERS OF THE SINCERE SIMPLY CONNECTED ALGEBRAS 69

REFERENCES

[BGRS] R. BAUTISTA, P. GABRIEL, A. V. ROJTER, L. SALMERON, Representation-

[Bol]
Bo2)
(Bo3)
[BoG]

[Dri]

[Dr2]

finite algebras und multiplicative bases, Invent. Math. 81 (1985), 217-285.

K. BONGARTZ, Treue, einfach-zusammenhdngende Algebren I, Comm. Math.
Helv. 57 (1982), 282-330.

K. BONGARTZ, A criterion for finite representation type, Math. Ann. 269
(1984) 1-12.

K. BONGARTZ, Indecomposables are standard, Comm. Math. Helv. 60 (1985)
400-410.

K. BONGARTZ, P. Gabriel, Covering spaces in representation theory, Invent.
Math. 65 (1982), 331-378.

P. DRAXLER, Aufrichtige gerichiete Ausnahmealgebren, Bayr. Math. Schr. 29
(1989), see also: Sur les algébres ezceptionelles ‘de Bongartz, C. R. Acad. Sci.
Paris 311 (1990), 495-498.

P. DRAXLER, Fasersummen dber dunnen s-Startmoduln Arch. Math. 54 (1990),
252-257.

U. FISCHBACHER, Zur Kombinatorik der Algebren mit endlich vielen Idealen, J.
reine u. angew. Math. 370 (1986), 192-213. Co

P. GABRIEL, The universal cover of o representation-finite algebra, Springer
Lect. Notes 903 (1981), 68-105.

C. M. RINGEL, Tame algebras and integral quadratic forms, Springer Lect.
Notes 1099 (1984).

Address of the authors:

Azel Rogat and Thomas Tesche

Bergische Universital Gesamthochschule Wuppertal
Fachbereich 7

Goupfstrafe 20

D-42097 Wuppertal



	S0.pdf
	S1.pdf
	S2.pdf
	S3.pdf
	S4.pdf
	S5.pdf
	S6.pdf
	S7.pdf
	S8.pdf
	S9.pdf
	S10.pdf
	S11.pdf
	S12.pdf
	S13.pdf
	S14.pdf
	S15.pdf
	S16.pdf
	S17.pdf
	S18.pdf
	S19.pdf
	S20.pdf
	S21.pdf
	S22.pdf
	S23.pdf
	S24.pdf
	S25.pdf
	S26.pdf
	S27.pdf
	S28.pdf
	S29.pdf
	S30.pdf
	S31.pdf
	S32.pdf
	S33.pdf
	S34.pdf
	S35.pdf
	S36.pdf
	S37.pdf
	S38.pdf
	S39.pdf
	S40.pdf
	S41.pdf
	S42.pdf
	S43.pdf
	S44.pdf
	S45.pdf
	S46.pdf
	S47.pdf
	S48.pdf
	S49.pdf
	S50.pdf
	S51.pdf
	S52.pdf
	S53.pdf
	S54.pdf
	S55.pdf
	S56.pdf
	S57.pdf
	S58.pdf
	S59.pdf
	S60.pdf
	S61.pdf
	S62.pdf
	S63.pdf
	S64.pdf
	S65.pdf
	S66.pdf
	S67.pdf
	S68.pdf
	S69.pdf

