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Supplements and Corrections to my paper
'On Algebras of Bounded Representation Type9

By Tensho YOSHII

In the present paper we give supplements and corrections to the
paper mentioned in the title. We abbreviate this paper by {_A\.

Supplements

In [A] we showed the proof of the "if" part of Theorem 2 in
outline because it was quite long but we are afraid that it is too rough
to be understood. Therefore in this supplements we shall show it in
some detail and moreover we are going to clear the proof of my paper

1) Let A be an associative algebra over an algebraically closed field
k, Nits radical and 2 Σ ^ , λ the direct decomposition of A into directly

K λ

indecomposable left ideals where AeKK^AeK1 = Aeκ. Moreover we assume
that N2 = 0 and A is the basic algebra.

If Ne, where e is a primitive idempotent, is the direct sum at most
two simple components an A-\eίt module xn=^Aemi is the direct sum

3

of direct components of the type Aen^ Next if Ne='ΣiAui an A-left

module m=yΣιAemi is the direct sum of direct components of the follow-

ing types

(1) Aerii

( 2 ) Aenj + Aetij+t where M ^ Φ O , u2nj = 0> u3nj = uznj+1>

u2nj+1φ09 «1Λy+1 = 0.

These proof was shown in detail in [A], Hence we shall use these results
without proof.

Now let m = Σ Σ M ^ * \ λ t ^ e a n arbitrary A-leίt module and {Ne19

•••, Ner) be a chain of A. From the results of [^4], we have to prove
it in the following four cases:
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(1) {Nely ", Ner} is such a chain that each Ne£ is the direct sum
of at most two simple components.

(2) {Nely •", Ner) is such a chain that either Ne1 or Ner is the
direct sum of three simple components and all other Ne{ are
the direct sums of at most two simple components.

( 3) {Ne1, Ne2, Ne3, Ne4} is such a chain that Nez is the direct sum
of three simple components, Ne2 is the direct sum of two
simple components and Ne± and NeA are simple.

(4) {Ne19 Ne2y Nez} is such a chain that Ne2 is the direct sum of
three simple components and Ne1 and Ne3 are the direct sums
of at most two simple components.

[The case I] Suppose that {Ne1, , Ner] is such a chain that
Ne^Aupϊ + Aupi+J where Au^^Aeu and ?f φ£ f +1. Then it is clear
from the proof of VA~] that an arbitrary A-left module m =

is decomposed into directly indecomposable components Mj of the follow-
ing type;

where

j = Ae1n1>J* Ae2n2ιj* ••• * Aernr>j

+Ly means that yl^wi7+yl^+1wi+1(y and Ae£nitJΓ\

If we express it by the matrix form we have the following form

3) R(a) = \^ γ\ for an arbitrary element a of A where X and Y

are the direct sums of L.xxt and ItjXyj1* and

From now on we have only to consider about the form of Z.
[The case II] {Neιy •••, Ner) is supposed to be such a chain that

i ) Xi
0

Xi

2) See M , [1], [2] or [3] for
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and Nei = Au\^®Au\h^ where / Φ l and

u

Now we put m^XJin,- where mi='ΣAeimi,Kim From the result of
i is the direct sum of Ae1nltil or Ae1n1,J + Ae1n1,j+1 which have the

type 1) or 2). Then we may arrange m1 in the following way

ntx = Σ ^ I * ( M θ Σ ^i«CM θ Σ A ^ f t θ Σ MnWi θ Σ A^nft

Λ.ί θ Σ (Aetn<*}
j

where ΛMft = Au\**nfi, Λ^i^(i2ί = ifo^wft, Λfe ί̂fi = ^ ^ w ί f ί , Ne1n\Vi =

6i, Ne1n1§i^Ne1 and (AeM4j + Aenc^) have the type 2).

It is clear that Y^Aexnf\ θ Σ A ^ u θ Σ 4 < is the direct summand
of m. Such a components is called the trivial component. Now by the

Φ
same way as the case I we have m2 + m3-l hmr = ^(Ae2n2ti* *~* Aernr>t).

Λ

Moreover we put n2ιi = N(

2?i if Ae2n2>i*~ *Aepήp>i where NepήPfi = Au^ρ^ήp>i

and n2ti = N(

2

ql if Ae2n2ιi*' *Aeqnq>i where Neqnφi^Neq. Other components

are the direct summands of m and need not be deliberated. Now suppose

that Σ βMςMΪ + Σ yM&nlf + Σ sMξMV + Σ pM*2>nu + Σ φM^niV =
Σ W W ' W I f + Σ ^ Then in
the left hand side one of nu is replaced by Nli = ^fi£N^+^yjn[f if
P,40, and one of n[f is replaced by iV{} )=Σ/8 «iί )+Σ7i«ί? ) a n d o n ^ of
wίf is replaced by NίV = Σ δ i»ί i ) +Σ9 > i«ί i ) • i f P. = 0. Next in the right
hand side one of ΛβΓ is replaced by M{Γ = Σ/s<1W2?) + + Σ / 3 ( / ) ^ J )

where ί is the minimum of all P of Λ^Γ or, if β?> = 0 for all Λ^f one of
Nil' is replaced by M ^ = Σ ^ ( M ( f + - + Σ#' ) iVί ϊ ) where 5 is the
maximum of all η of iVί^.

Moreover suppose that (Ae^u * Ae2M[γ * * Aesnsi) + .A îVί}} + (Ae2M$
* ~*Aernrj) where r < 5 and u^Mff = Vlu.[^Nu + V2u[^N[f. Then if
iV;,- is replaced by N'u = ViNu + vMf and M f̂ is replaced by M'ά*> =

M\\\— Miγy •••, nsi by «Jf nrj we have

θ (AeM? * ̂ 2Afί(

4

f) *
In this way m is the direct sum of directly indecomposable com-

ponents of the following types

(2,1) AeMΪ* Ae2M\¥* ~ * Aesnsi

3) 0 denotes the direct sum.
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(2,2) AeMV * Ae2M\V *-* Λesnsi

(2, 3) AeMV * AeMW *•••* Aestιsi

(2,4) AeMu * AeMV * • * Aesnsi

(2, 5) (AeM? + AeMf) * AeMV * — * Aesnsi

(2, 6) (AeMf * Ae2MlΫ *—* Aesnsj) + AeMΊUi + (Ae2M
(u * — * Aernrt)

where i^M\'*=*ιJ^)N^ + ηj^N^Uί and

(2, 7) (AeM>Ae2Mϊ> -*Ae/ιt,)) ¥AeιN
tuUx + (A

where uψ^M'-Zl^η.u^N^ + η.u^Nf,}^ and r<s.

If we use the matrix form (3) these types are as follows

*.., 0 0

(2,1')
0 *e,.»

0
XSs.s'

This is the type 2,4) and contains 2,1), 2,2) and 2,3).

v^Λ 0 0

*{„.! Xίo.2 0 0

0 X(2,2

0 0
(2,2')

0

This the type 2,5).

(2,3') Z =
0

0

0

0 0

^ 0 2 0

0 xh,

tst.» °
0 Λ^.s

0 0

0

0

0 x.

ί3,4

0

0

0

0

'f3 5

This is the type (2,5) and contains the type (2,7).
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[The case III] Suppose that {Nely Ne2, Ne3y Ne4} is such a chain
that Ne1 = Au{^\ Ne2 = Au\ω®Au\**\ Ne9 = Au\^®Au\^Au\h:> and Ne4 =
Au[ξP. Moreover in this case and the next case we shall consider the
proof by the matrix form. Hence we have only to considera about Z of 3).

Generally Z has the following form

z =

0

0
0

0

Zξ2

0

0

0
0
0

Now
0
0
0

0
0 'ί,.

is the direct sum of the following components

from the result of the case II.

0

(3,1)

(3,4)

(3,6)

0 0

0 0

0 0

0 0

0

0

0

0

0

0

0

0

0
(3,2)

0

0

0

0

0

^ 2 .

0

0

0

0

0 0 0

0 Xξ2.2 Xξ2,

0 0 0

0 0 xt

(3,5)

(3,3)

0

0 0

o χΊ2,

0

0

0

0

0

0

(3,7)

0

0

0

0

0

0

0

0

0

0

0

0

0

(3,8)

0 0

0 0

0 0

0 0

0

0
(3,9)

0 0 x't

o *«,., o
0 0 0 0 '

0 Xi2,2 * t..S 0

0

0 0
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(3,10)

(3,12)

(3,13)

(3,14)

(3,15)

(3,17)

(3,19)

0

0

0

0

Ό

0

0

0

V 0

(xk
0

0

0

, 0

x\

0

0

0

, o

ί°
0

0

,0

0

0

0
• o

ί°
0

0

, 0

xί,

0

0

0

xh
0

0

2

2 •"

X

2 ^

y

2

i ΛΓ t l,2

3

,1

l l

0

0

0

0

xh

0

0

0

0

0

0

0

0

0

0

0

0

0

0

χ2

* £ 3

2

2

0

0

xio

Xt,

0

0

0

0

0

3 J
0

xi2

.3

3

3 ^

I ' 2

2 ' 2 ^

v ' έ 2 .

0

0

0

0

0

0

0

>

,3

,3

.3 )

*

0

0

0

* ' £ 2

0

0

2

2 ^

2

2

,3

, 3

0

0

0

^ 3

0

0

0

0

Xh

Tensho YOSHII

(3, ID

0 \

0

* ' S 2 . 3
χΊ0.*

o ,

0 x

3 0

XJ2,3

3 0 ,

0 \

0

3 0

xfhΛ

X'ϊ0,3

3 0 ,

f

(3,16)

V

(3,18)

0

0

0

0

0

0 0

•^£?2'2 "^^2

0 xk,:

0 *«.,

0

0

0

0

0

0

0
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Now let Z G ) and Z c ^ be the components of the type (3,ί) and (3,/).
pπvpr WP rmtMoreover we put

r7

o
where Z c o is on the different rows and columns from those of ZCj:> and
Xξ3>4 is on the same row as x$3>3 of Z c 0 and Λ'€3I4 is on the same row as
ΛΓξ3>3 of Z c >λ Then if R(a) is not decomposed into at least two direct com-
ponents,0 Z G ) and ZC i ) are said to be unseparated. Then if there exists
a group which contains at least four unseparated components, we can
construct an arbitrary large directly indecomposable representation by
the same way as Lemma 6 or Lemma 7 of [A].

But if not, it is proved by the same way as Theorem 1 or [^4] that
an arbitrary representation is decomposed into directly indecomposable
components of finite degrees. Hence we have only to show that there
is no group which contains at least four unseparted components.

Now suppose that {l)-»2), 3)} denotes that the components of the
type (3,1) is unseparated from the component of the type (3,2) or (3,3).
Then

{ 1) >16), 17), 18), 10)}

{ 2) >8)y 10), 11), 19)}

{ 3) • 5), 7), 8), 16), 18), 19)}

{ 4) >5), 8), 10), 12), 16), 19)}

{ 5) >14), 19)}

{ 6) >16), 18), 19)}

{ 7) >16), 17), 19)}

{ 8) >12), 13), 14)}

{10) >13)}

{12) >18), 19)}

{14) • >16), 19) } .

Hence the groups of unseparated components are as follows:

(1,16), (1,17), (1,18), (1,19), (2,8), (2,10), (2,11), (2,19), (3,5), (3,7),

(3,8), (3,16), (3,18), (3,19), (4,5), (4,8), (4,10), (4,12), (4,16), (4,19),

(5,15), (5,19), (6,16), (6,18), (6,19), (7,16), (7,17), (7,19), (8,12), (8,13),

4) We denote the representation which has Z in the left lower corner by Z.
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(8,14), (10,13), (12,18), (12,19), (13,19), (14,16), (14,19), (3,5,19),

(3,7,16), (3,7,19), (4,5,19), (4,8,12), (4,12,19), (5,14,19).

From these groups we have indecomposable components of different
types from above and if we repeat the same process as above we have
the following types of indecomposable components and an arbitrary
representation is the direct sum of these components. (3,1'), •••, (3,19')
are obtained from (3,1), •••, (3,19) such that Z%%Λ^=x%vi is on the same
row as %,j and to the right of it.

(3, 20')
0

0

0

0

0 0 0

0 0 0

x'ilΛ x'iv2 0

0 x't2,2 * '

0 0

oo

where if x/

il,1,

(3, 21')

0
0

0

0

0

0

0

0

0

(3, 22')

*'t,3 0

0

0

0

0

0

0

0

x\
0

0

0

0

0

0

and

0

0

0

0

0

where if x'ξvl, *'$ 1,2 and

0

0

0

0

0

0

0

0

xh.t

0

x'(o,3 0

2,2 = 0 , x'i2,3 =

0

0

0

0

0

0

0

0

0

0

0

0

0

0

2 = 0, x'ξ2,3 = 0 and * ' i o , 3 =

0

0

0

0

0

0

0

0

0

0
XΊV2

o
* ' $ 2 . 2

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

where x'%.tJ may be zero.
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(3, 23')

£l 2

£2»2

0

0

0

0

0

0

0

0

0

0

0

0

0

A i
0

0

0

0
0

0

A *
A-

0

0

0
0

0

: 0
, χ<hΛ

x'i
A s

0
0

*«3.4

0

0

0

where x't2,2ΦO and if A , i =

(3, 24')

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
χ\,

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

*ί,.4

0

0

0
χ \ .

where if xξlΛ = 0, x'^φO and if x"h,1 = 0, Jt S l l l φ0.

(3, 25')

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

A 3 0

x' 0

0 0

o A
0 0

0 0

0

0

0

0

0

0

A-

χ"L

0

0

0

0

0

0

0

where * ' ξ l > 1 , xr

%v2> x^2>29 x\2tZ and # ' M may be zero.
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(3, 26')

fl.l

0

0

0

0

0

0

0

0

Xil 2

χΊ2,
0

0

0

0

0

0

0

xiv*

>. o
x'i2.2

0

0

0

0

0

0

0

* 2 , 3

0

0

**3.3

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

χX,
x%.>
0

0

0

0

0

0

0

0

x%.

0

0

0

0

0

0

0

0

0

0

0

0

^ 3 . 4

0

0

0

^ 3 . 4

where if x%2 = 0, x%,2 = 0.

(3, 27')

•«1 2

0

0

0

0

0

0

0

A 2

0

x%.z

0

0

0

0

0

0

0

^ , 3

0

0

0

0

0

0

0

0

x'i2.

x'i,*

0

0

0

0

0

0

0

. o
, o

0

0

0

0

0

0

0

0

0

x"i2

0

0

0

0

0

0

0

: 0

A . 3

0

0

0

0

xh

0

0

0

x"(
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(3, 28')

0

0

0

0

0

0

0

0

0

\

Xξv2

0 :

*ί 2 .2

^ %2'2

0 :

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

x't

0

0

0

0

0

0

0

0

0

X%IΛ

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

x*h

0

0

0

0

X'h
0

0

0

0

0

0

0

0

0

0

0

.3 0

χ%

0

0

0

3 0

0

0

0

0

0

0

0

x'L

3 0

χ%.

0

0

0

0

0

0

0

x%,3

0

0

3 0

0

0

xj£t

0

0

Xio s

0

0

0

0

0

0

0

0

0

0

0

0

0

χg\

0

0

ΛΓ(5)

0

0

0

0

0

0

0

0

0

*Ϊ0?3

0

0

0

0

# ( 6 )

0

0

0

0

0

0

0

0

0

2

0

0

0

0

0

0

0

0

Ϊ3 4

where

0

0

Xh.4

, χ'L*

Oλ

0

0

0

o,

(
0

XhΛ

s X"t .<

)
0

0

0

i 0 /

/

>

\

0 0

0 0

0 0 \

0 0

0 0

o *& or 0 0

\ χ'Lt 0 j
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(3, 29')

*M 0 xh,2 0 0 0 0 0

0 xftl.i 0 x'^.2 0 0 0 0

0 x"hΛ 0 0 x%2 0 0 0

0 0 χhΛ 0 0 0 xt2,3 0

0

0 0 0 x\2,2 0 0 0 x'h,3 0 0 0

0 0 0 0 x\,2 0 0 0 x"hΛ 0 0

0 0 0 0 0 x%2 0 0 0 *g|, 0

0 0 0 0 0 xg]2 0 0 0 0 χ£3 0

0 0 0 0 0 0 0 0 x",

0

0 0 0

xi3,3 0 0

0 x'h,3 0

0 0

0 0

0 0 0

0 0 0

0 0 0

0 0

.„„ 0 0 0 0 0

0 0 0 4» 3 0 0 0

0 0 xg]3 0 0

0 0 0

o o o z

o 3'4

0 0 0 x?2s

0 x\% 0

where

0 0

4% o

' xϊ3 ι °

0 0
Γ O1^

i 0

0
y

0 0

or

«?. o
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(3, 30')

xίvi
 xiv

0 0

0 xt..

0 0 0 0 0

0 0

0 0 0 0

x't., 00 0 * Ί 2 , 2 0 0 *'ti._

0 0 0 x\,2 0 0 x\

0 0 0

0 0 xg,

0 0 0

0 0

0 0 0

0 0

0 0 0

where

U|33?4 o J

0 0

or

0 0 0

0 Λί» 0

0

[The case IV] Suppose that {Λfcx, iVe2, Ne3} is such a chain that
Ne1 = Auί

1

ξi:>ξBAu(ie2), Ne2 = Aui^ξBAui^φAu^ and Ne:i = Auf$'(&At6fi>.

Now by the same way as above we use the matrix form. Then Z has
the following forms

( z i v l o o
Z«,.i Zi2,2 0

0 Z ί Λ . 2 0z =
0 '-hΛ

and

0 0 Zj4,,

is assumed to have the following form

Λ.3 /

«3 3 Δ «3 3

where
Λ ί̂

Now
0

0

0 0

, is the direct sum of the components of the

the following types
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(4,1)

(4,4)

(4,6)

0
0

0

0

0

0

%.
x%2

χ'h

0

0

0
0

i 0

0

i 0

,1 0

0

* £ ,

o x

0

0

0

,2

,2

,2

2

,

°1
0

0
0/

0.

0

* ' έ 2 .

x ' έ o ,

0

(4,2)

>

°1
0

2 0

2 0

0,

>

ί °
0

0

\0

0

Xί, 2
S2.'i

0

0^

0

0

o,

(4,5)

\

(4,7)

(4,8)

0

0

, 0

0

0

(4,10)

(4,12)

(4,14)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0/

(4,9)

(4,11)

(4,13)

(4,15)

(4,3)

0 0 0

Xξ2Λ Xί2.2 0

0 0 0

0 xiiΛ0,

%.x X(2,2 0 0\

ϊi2Λ 0 x'k,z 0

0 0 x'to,2 0

0 %,,2 0 0

0 0

0 Xί2

0 0

.0 %

0

xtvl

,2 0

0 0

0

0

0

0

0

0 xh,2

0 x'io,2

0

0

o
0

0 J

0

0

0

.0

0

0

0

0

0

0

0

0 0

*t.Λ o
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(4,16)

(4,18)

(4,20)

(4, 22)

(i, 24)

/ V

o
£3.

0

0

x 0

( *«o.i

* £ 3 . 2
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7) .10), 15), 161, 19), 22), 24), 27),

9)-—.15), 20),

10) .14), 16), 17), 18), 23),

1 2 ) — 2 9 ) ,

14)- .22), 24), 25),

15) .22), 23), 26),

16) .17), 22),

17) .22), 23), 24),

18) >22), 24),

19) .22), 23).

Hence the groups of unseparated components are as follows

(1,2), (1,3), (1,4), (1,5), (1,6), (1,10), (1,22), (1,24), (1,25), (1,27), (1,28),

(1,27), (2,12), (2,13), (3,7), (3,9), (3,14), (3,16), (3,17), (3,18), (3,19), (3,23),

(3,26), (4,5), (4,7), (4,12), (4,14), (4,17), (4,18), (4,25), (4,28), (5,14), (5,16),

(5,18), (5,24), (5,27), (6,12), (6,14), (6,28), (7,10), (7,15), (7,16), (7,19),

(7,22), (7,24), (9,15), (9,20), (10,14), (10,16), (10,17), (10,18), (10,23), (12,29),

(14,24), (14,25), (15,22), (15,23), (15,26), (16,17), (16,22), (17,22), (17,23),

(17,24), (18,22), (18,24), (19,22), (19,23), (14,25), (1,5,24), (3,7,16), (3,7,19),

(3,7,19), (3,17,23), (3,19,23), (4,5,14), (4,5,18), (5,18,24), (4,14,25), (5,14,24),

(7,10,16), (7,15,22), (7,16,22), (7,19,22), (10,16,17), (10,17,23), (16,17,22).

From these groups we have different types of indecomposable com-
ponents from above types and if we repeat the same process we have
a finite number of types of indecomposable components and an arbitrary
representation is the direct sum of these components. Now we shall
omit to arrange all the types, because the number of them is large and
they are also obtained by the same way as the case III.

2) In [1] we showed that if k is algebraically closed and N2—0
the class of algebras of bounded representation type is that of algebras
of finite representation type but the proof was rough and was hard to
be understood. But from the above results it is clear that we have
only to show the following lemma. Namely

[Lemma] Let R(a) have the following type
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there is a non-singular matrix P such that PR(a)=R'(a)P where
R{a) and R'{a) have Z and Zr of the above type.

Because the indecomposable components of other types have the
same constructions as this and the number of different types are finite.
The proof of this lemma is clear from [1] or [^4].

Corrections

The following corrections should be made in the paper \_A\.

1) In Lemma 2 of [^4], if e = ef , the form of R(a) is not used.
But it is shown by the simple computation that this lemma is true.

This correction should be made to other lemmas.

2) In Theorem 2 we showed the types of indecomposable components
of the case 3 but they do not include all the types. Now we shall omit
to show all the types but they are obtained from above results.

3) In Theorem 2 the form of Q'{j or Dr

{j are not complete.

Generaly It must be

xt

4) Errata p. 104, line 21. For 8 read 14.

(Received April 6, 1957)
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