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102. Note on Algebras of Bounded Representation Type

By Tensho YOSHII
Department of Mathematies, Osaka University, Osaka, Japan
(Comm. by K. SHODA, M.J.A., July 12, 1956)

1. Let A be an associative algebra with a unit element over
a field %, N be the radical of A and g.d) be the number of inequiv-
alent indecompogable representations of A of degree d where d is
an integer. Now A is said to be of bounded representation type if
there exists an integer d, such that g,(d)=0 for all d>=d, and A is
said to be of finite representation type if ngA(d) is finite.”

Concerning these classes of algebras of bounded type and finite
type, Professor Brauer and Professor Thrall conjectured that these
two classes are identical.® This conjecture is not yet proved, but

now we shall prove it in a special case where N?=0 and k is alge-
braically closed.

2. By the same way as [2] we may assume that A is
the bagic algebra. Then for this purpose we have only to prove
that arbitrary two representations by indecomposable A-left modules

9)}1:;;; ;zllAetmi,M and 5))?2=i§:%é;‘lAeim;,M which have the same type
are equivalent. For the number of such A-left modules with different
types is finite.®

Now from the proof of the main theorem of [2], we may consider
about the following three cases:

(a) {Ney,---,Ne} is such a chain that Ne, is the direct sum
of three simple components.

(b) {Ne, Ne,, Ne¢;} is such a chain that Ne, is the direct sum
of three simple components.

(e¢) {Ne, Ne, Ne,, Ne,} is such a chain that Ne, is the direct
sum of three simple components and Ne, and Ne, are simple.

(i) First suppose that {Ne,---,Ne,} is such a chain as (a).
Then an arbitrary indecomposable representation by ‘,D?:Zi} %Aeimmt
has the following form:

1) James P. Jans [1].
2) James P. Jans [1].
3) In this paper we use the results of [2] without proof.
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T
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T,
Ri=| 2, Y
R3,1%2,2 Y
%3,9%3,3 Ys
zr—l,r—lzr-l,r yr—l
Ry or Yr
2o,r
Ty
Ty
Ty
Ly
Ty
R,= 2,20 Y,
2:.0 25, Yz
Z,«_l,,.O .
0 z;’«—1,r Yr—y
zT,r 0 y"
0 2, Yo

or
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4) The empty place means zero.
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Zy
Ty
Ty
Ty
,
Ty
Ry=| 2, .21, Y ’

23,10 295 Y

0 2.0 2, Y
21,0 Yr-1
0 2z, Yr—1
Zrw 0 Yr

N 0 2, Yo

and it is shown by the following way that there exists non singular
matrix P such that PT,=T,P for arbitrary two indecomposable rep-
resentations 7, T, which have the same form as R,, namely

T,
Ly
P
Ty
Ti=| 81 Y.
83,182,2 Y
83,2 .
Sr—1.r Yr—1
Spor Yr
8o,r Yo

and
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To=| ¥, Y,
Co,ibos Y
3,2 ¢
-y
’Hr
to,r

where ¢;,; 8,5

yr—l

Yr

Y

Now if we put P=(p,,;), we have p, ;=0 for +<j and

C1,101,1=Prs1,r+151,1

ba,902,5= Drro,r+252,15

e

e Dp,r = Dar, 20,7y

..........

Thus there exists P such that | P|==0.
By the same way as this computation we can prove it in the
cage where T, has the same form as R, or R,.
(ii) Now suppose that {Ne;, Ne, Ne;} is such a chain as (b).
Then from the result of [2] an arbitrary indecomposable representa-
tion is composed of representations of the following types:

2,
Ty
T2
e
R,= z1,1z{,1
z2,10/ %o, ,
Qo1 Rz
%32
e
Ty
g
and R,=| v
R9,1R2,2
%32
%2

For example,

Y
Y
Ys
Yy

&y
Lo
T

’ _ ’
C2,101,1= Drro,r+252,1

Us,5D9,2°= Dy 13,r+353,2

to,rpr,r:p2r+ 1,2r+150, e
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4
&y
Ty
Ty
T3
T=| 2, Y, is similar to
25,10 25,50 Y.
0 25,10 25,9 Y.
0 zg,z Ys
24,00 245 Yy
0 zi’zzi,s y4
Ty
Xy
o
211 Yi
, Ro,1R2,2 Y2
T'=| 2,5 242 Y, ’
Zy
o
z;,@é,zyz
, 33:,2 Ys
Z4’3 z4,2 y4
Ty | Xy
Ty )
where | 2,;, Y, ‘ and 25.1%.2Ys have the same
Ro,1R2,2 Y2 i zé,z Ys
%2 Yy %42 Y,
type as R,.

Then it is shown by the same way as (i) that there exists non
singular matrix P such that PT,=T/P where T; has the same form
as T and 7Y has u,;=r2,; in place of z,; of T),.

In the case where T, has other form given in [2], this is proved
by the same way as above.

(iii) Suppose that {Ne,, Ne, Ne,, Ne,} is such a chain as (e).
Then this is proved by the same way as above.

Thus we have the following

Theorem. Let N2=0 and k be algebraically closed. Then the
class of algebras of bounded representation type and that of algebras
of finite representation type are identical.
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