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In the present note we show all the isomorphically and anti-isomorphically
distinct semigroups of order <10 whose greatest commutative homomorphic”
images are groups. Especially a semigroup which has no proper commutative
homomorphic image is called c-indecomposable. The purpose of the computa-
tion is to obtain examples by which we test and clarify the theory of finite
semigroups of this kind. Here we shall only show tables of the results, the theory
being discussed precisely in publication elsewhere.

1. On Tables 1 and 2. Since a finite simple semigroup is completely
simple, it is represented as a regular matrix semigroup, which is determined
by a ground group G (or G, with zero) and a defining matrix P [1].

At first we shall explain the notations of Table 1 with examples.

Aot the p-th simple semigroup of order

3.1 {e}. 3—1 the first simple semigroup of order 3 with the ground

group G = {¢} and the defining matrix P = (g)

4.3. {e, «f, 2—1 the ground group: G = {¢, a}, «® = ¢,

the defining matrix: P = ().

6.4 {e,a,B},2—1 G={e,q,8}, f=0a% &’=¢, P= (9.

4.2 {ef, 2—2 G = {e}, P=(%).

Remark. m—I[ symbols the matrix with m-rows /-columns, all the ele-
ments of which are ¢.

5.3 {0,¢}, (% Gy = §0,¢}, P=(%). Of course § has zero 0.
r-sing. right-singular semigroup i. e.

xy = y for every x, y.
3.1/ the dual form of the semigroup 3.1, i.e.

the multiplication x-y of 3. 1’ is defined
as x - y = yx where yx is the multplication of 3. 1

1) “commutative homomorphic” will be called “c-homomorphic”.
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2.2 x 2.1 the direct product of the semigroups 2.2 and 2.1

c-ind. c-indecomposable

c-dec. c-decomposable

comm. commutative

ind. indecomposable i. e. having no proper homomorphism

self-dual anti-isomorphic to itself.
One unfilled in the column of “self-dual or not” is not
self-dual.

Remark. For example, the semigroup 4.3, f{e «a}, 2—1, is composed
of the elements .
(e, 11), (o, 11), (e, 12), (¢, 12)
which are denoted by «, b, ¢, d respectively in the alphabet order ; 4.3 re-
presents

~ QA A

Q > Qﬂ‘lv
O O '8

The semigroup 4. 2.  {e}, 2—2, is composed of

a=1(e 11), b={(e, 12), c¢=1(s 21), d =/{(e 22)
with the table

a b ¢ d
ala b a D
bla b a b
clec d ¢ d
dlc d ¢ d

The semigroup 5.3, {0, ¢}, (&%) shows

a b ¢ d e
ala a a a a
bla b ¢ b ¢
cla b ¢ a a
dia d e d e
ela d e a a

where ¢ =0, b=1(s, 11), c=(e, 12), d =(e, 21), e = (e, 22).
The semigroup 7.3 {0, e}, (§%f) consists of the elements
a=0, b=1_(11), ¢c=(c, 12), d=1(e, 21), e=/(e, 22), f=/{(e, 31),
g = (e, 32).
The semigroup 9. 13 {0,¢, a}, (i§) consists of the
elements a =0, b=( 11), c=(xa, 11), d=1(, 12), e ={(x, 12),
f=1(, 21), g=(a, 21), h=1{(, 22), i=(a, 22).

In Table 2, there are given automorphisms of some simple semgroups and
some non-simple semigroups. The table shows that, for example, the automor-
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phisms of the semigroup 3. 2 are

a b ¢
(a b c),
and those of 5. 4 are
(0 11 12 21 22) (O 11 12
011 12 21 22/, 022211211
c

which are also denoted by (Z [l; i z 2) e Z d ‘g b) respectively.

@ %)

21 22)

With respect to 7. 3, there is an automorphism

(0 11 12 21 22 31 32)

021221112 31 32

besides the identical mapping. The automorphisms are useful for us to exclude
isomorphic semigroups in our computation.

2. General Remark. An ideal I® of a semigroup S is called proper if [
is neither S itself nor an ideal composed of only zero. A proper ideal I of S is
called minimal, if I contains no proper ideal of S i.e. {0} c JC I for no ideal
Jof S. If Sis finite and not simple, then a minimal ideal exists. It is known
that a minimal ideal of a finite semigroup is either a simple semigroup or a
semigroup defined as vy = 0 for all x, y. [2] The latter will be called zero-
semigroup. Since a homomorphic image of a c-indecomposable semigroup is also
c-indecomposable, the difference semigroup D = (S: I) of a c-indecomposable
semigroup S modulo an ideal [ is c-indecomposable. Further if I is minimal
and simple, then I is also c-indecomposable.

Our computation is to find all c-indecomposable semigroups S such that
D=(S: I) and I is a minimal ideal of S when I (simple c-indecomposable
semigroup or a zero-semigroup) and a c-indecomposable semigroup D with zero
are given. In particular the Tables 3 ~11 show the cases where D is moreover
simple.

When I is not a zero-remigroup, S is completely determined by a system of
some right translations ¢ of I:

®» = {¢s| @ E D, a0},
and a system of some left translations ) of I:
W= {ya|a¢ €D, a0}

where the correspondence «— ¢, is a ramified homorphism of D and «— Jry 18
a ramified anti-homomorphis of D.  Let f, and g, be an inner right translation
of I and an inner left translation of 7 respectively :

fo(x) = xa

gu () = ax.

ae I re I

I is called right-regular if the correspondence @ — ¢, is one-to-one; left-regularity

2) By an ideal we mean a two sided ideal.
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is defined dually.
Especially if I is right-regular, S is completely determined by only the system ®.

When [ is a zero-semigroup, S is not always determined by ® and # : and
then there is necessity for giving adequately the product of certain elements in
order to determine S uniquely. We note that we may adopt {¢. | @ € B C D,
a0} instead of ®, {y | E B C D, a5 0} instead of ¢, where B is called
the base of D.

Next, let S be a finite semigroup (c. d. g.) whose greatest c-homomorphic
image G is a group, and let I be a minimal ideal of S. Then I is a simple semi-
group without zero, and G is the greatest c-homomorphic image of I under the
mapping S — G, and further the difference semigroup D = (S: I) is c-inde-
composable. When there are given a simple semigroup (c. d. g.) I and a c-inde-
composable semigroup D with zero, we must find S such that D = (S: I) where
I is a minimal ideal of S. The method of computation is like the case of c-inde-
composable S.

3. On Contents of Tables. Generally I— D symbols the type of a semi-

group S such that [ is a minimal ideal of S and D =(S: I) is simple. L—fz—D’
symbols that [; is a minimal ideal of S and the difference semigroup D = (S: I;)

is not simple but have type iz'—“D’. In other words there is an ideal I, such

that -
(S: Ig) t= D/, (Ig: I]) = Ig

where D' is simple. By Il—I;—fa—D" we mean that (S : ;) is of type I;—I;—
D", namely there is a sequence of the ideals LcLclL,cCS
where (S: L)=D", (I;: L) = I, (I,: I) = L, and D" is simple.

See Contents of Tables.

(r-sing.) — 5 The type in which I is right-singular and D is a
simple semigroup of order 5 with zero i.e. 5.3 or
5.4.

5 (simp. 0) A simple semigroup of order 5 with zero, 5.3 or 5.4.

5 (simp. 0) — 5 I =5 (simp. 0), and D is also 5 (simp. 0)

(z) — 5 I is a zero-semigroup and D is same as the above.

3,—5 I is the zero-semigroup of order 3, and D same as
the above.

(sing.) — 7 I is singular, that is, right-singular or left-singular,
and D=7 (simp. 0) i.e. one of 7.3 ~ 7.6.

2 (sing.) — 9 I is a singular semigroup of order 2 i.e. 2.1 or 2.1/,
and D is one of 9.6 ~9.12,

2 (r-sing. ) — 9.« I'=21, and D is either 9.13 or 9.14.

4 (r-sing. X Il-sing.)—7 I is of order 4 and the direct product of a right-
singular semigroup and a left-singular semigroup.
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I, is the zero-semigroup of order 3, and D has type
3—5; i.e. I,=3, D'=5 (simp. 0)

9 (r-sing. ) —30—30—5 I; = 2.1 and D has type 80—3¢—5; =3, ;=30

c.d. g

(simp. or g.)

2,

c-decomposable and its greatest c-homomorphic
image is a group.

Either a group or the direct product of a group and
a singular semigroup.

the group of order 2.

4. On Tables of the Non-simple. See Table 3, 3.1—5.3. We find three
isomorphically distinct semigroups S denoted by (3.1—5.3)1, (3.1—5.3) 2,

(3.1—5.3) 3:

(3.1—5.3)1
(3.1—5.3) 2
(3.1—5.3)3

¢ou = (a a a) ¢n = (a a a),
¢ = @b b) Pay = (a a a)»
¢on = (acc) ¢ = (a ab),

where 11, 22 form the base of D. The Tables show ¢ or + for the base of D.
As far as (3. 1—5. 3) 3 is concerned, we get

P12 = Q11 Po2 = <

and

11 12 21 22

a b c d e f g

ala b ¢ a a a a
bla b ¢ ¢ b a a
cla b ¢ ¢ b ¢ b
11d|a b6 ¢ d e d e
12e¢e la b ¢ d e a a
21 f a b ¢ f g f g
22 gla b ¢ f g a a

ced) (Gas)=(008), enmveen=(200)

where, if, for example, we set x = e¢f €1, then ¢, = ¢;» ¢»y = (aaa) implies x = a
because I is right regular; the others are likewise found. Tables 3, 4, 6, 8, and
9 are seen in the same manner as this.

In Table 4, we seem that there is only one belonging type 5.4—5. 3, but
(5.3—5.4) 1 may be admitted into the category 5.4—5. 3.

See Table 5. When I is 3; and D is 5. 3, the reguired S={q, b, ¢, d, ¢, f, g}
is completely determined by ¢;; and ¢.. because we can prove that ¢; = (acc)
and @n= (aab)imply xy =a for x =d, ¢, f, g and y = a, b, ¢, and moreover
we get g2 =(22)° =a and hence wv = if wweE I, u = S, v S. Similarly we
have 3,—5.4, 5,—5.4 in Table 5, and 3,—7, 4,—7 in Table 7. In these cases,
xyE], x€I, y€I implies xy = a.

On the other hand, even if ¢u, @, 5, o are assigned, S={q, b, ¢, 4d,
e, f, g, h, i} of type 5,—5.3 is not uniquely determined, but we have (5,—
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5.3) 1 or (50—>5. 3) 2 according as #* = (22)>=a or b.
We add that if *is given, every xy EI (x €I, yE€ ) is naturally determined :
gh=gi=ith=4¢{=a in (5,—5. 3) 1,
gh=e, gi=c¢, ih=d, #=0b in (5—5.3) 2.
See Tables 10, and 11, For example, (4.2—5.3) 3 is completely de-
termined by ¢., @n e, Jm. In fact we calculate

¢r = ¢. on = (aacc), @ = on ¢e = (bbdd),
Yoy = A Afre = (CdCd)’ g = Yre 1}/% = (abab),
and Pay = PPy, ’\If’:uy = \Il‘y 1!/'1; for x € I, y € I, xy € I

from which all xy are uniquely determined :
W=a hg=0b fh=c fg=4d.
In Tables 2~ 11, thus, we have seen the type I—D, while there are the
type I,—I,—D'in Tables 12 ~17, 23 ~26, and the types I,— I,—I,—D" in
Tables 18 and 27.

In Tables 12 and 13, I, is denoted by {abcaa}, {aaabc} etc.,, which
represent

a b ¢ d e a b ¢ d e
ala b ¢ a a ala a a b ¢
bla b ¢ a a bla a a b ¢
cla b ¢ a a > cla a a b ¢ etc
dla b ¢ a a dla a a b ¢
ela b ¢ a a ela a a b ¢

respectively. The automorphisms of I, have already listed in Table 2. ¢ and
< shown in Tables 12, 13 are right translations and left translations of I, We
note that I, cannot be prepared arbitrarily, but is somewhat restricted by I, @
and '\p\.

In Table 14, I, is denoted by

¢. = (aacc)

¢y = (aacc)

Y = (abab)

Jrr = (abab)

This represents

a b ¢ d e f
ala b a b a a
bla b a b a a
clc d ¢ d ¢ ¢
dic d ¢ d ¢ ¢
ela b a b a a
fla b a b a a

which is obtained like (4. 2—5. 3).
Referring to the examples which we have explained, all the tables can be
understood.
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Table 1 Simple Semigroups whose greatest cchomomorphic images are groups

Order| No. i defining matrix Remark :ﬁ)?ﬁgglpo' l self-dual or not
9 2.1 \ (€}, 2-1 r-sing. | c-ind. )
2.2 group | comm.
3 3.1 ‘ {€}, 3-1 r-sing. c-ind. ’
3.2 u, comm.
i group
4.1 | &, 4-1 r-sing. c-ind.
4.2 {&y, 2-2 2.1x2. 1 c-ind. self-dual
4 4.3 {&, @}, 2-1 2.2%X2.1 c-dec.
4.4 cyclic group comm.
4.5 group 2.2X2.2 comm.
5.1 {€}, 5-1 r-sing. c-ind.
5.2 group comim.
> 53| e, (5) ind. self-dual
5.4 | (06, (§7) ind. self-dual
6.1 {€}, 6-1 r-sing. c-ind.
6.2 {€}, 2-3 2.1x3.17 c-ind.
6 6.3 &}, 3-1 2.2%3.1 c-dec.
6.4 | e a, B), 21 3.2%2.1 c-dec.
6.5 cyclic group c-dec.
- 66 | symmetric group c-dec.
7.1 {€}, 7-1 r-sing. c-ind.
7.2 group comm.
7.3 | 0., (%) c-ind.
T | e (5) c-ind.
7.5 | (0,8, (ggg) c-ind.
7.6 | (0,6, (co0) ind.
8.1 e, 81 | r-sing. c-ind.
8.2 {&}, 4-2 4.1x2.1 c-ind.
8.3 & a), 2-2 2.2%4.2 c-dec. self-dual
8.4 | &), (5) c-ind. self-dual
8 | 85 | (54, 4-1 2.2%4.1 c-dec.
8.6 cyclic group comm.
8.7 group 2.2x4.4 comm.
8.8 group 2.2X4.5 comm.
8.9 dihedral group c-dec.
8.10 quaternion group c-dec.
9. 1 €, 9-1 r-sing, c-ind.
9. 2 €, 3-3 3.1x3.1 c-ind.
9. 3 €, @, ), 3-1 3.2%3.1 c-dec.
9. 4 cyclic group comm.
9. 5 group 3.2x%3.2 comm.
0. 6| (0., (ceeo) | c-ind.
9. 7| 0.9, (ze00) | c-ind.
9
9. 8| {0,€, (gigg) c-ind.
9. 9| 10,8, ( gggg) c-ind.
0.10 | (0,6, (5oe) c-ind.
9.11| (0,8, (Sggg) c-ind.
0.12 | 09, (§oo) c-ind.
&e .
9.13 | {0,8,a}, ( 80) c-ind. self-dual
9.14| (0,54, (5 \ c-ind. self-dual
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10. 1 {e}, 10-1 r-sing. c-ind.

10. 2 {€}, 2-5 2.1x5.1/ c-ind.

10. 3 {& @), 5-1 2.2x5.1 | c-dec. )

10. 4 & e, p,7,8,} 2-1 5.2x2.1 | c-dec. I

10. 5 cyclic group I comm. i

10. 6 non-commutative group ‘ c-dec.
1333

10. 7| {0,¢}, (ese) | c-ind. | self-dual
€e0 | ‘
see i |

10. 8| {0,¢8}, (ees) | c-ind. |
€00 ! ‘
gge ! !

10. 9| 0,8, ( sso) | ind. " self-dual
&0e
333

10.10 | {0}, (aeo) ' ind. self-dual
&00 i |
&80 i i

10 10.11 {0, &}, (880) ind.
| &0e ;
! £€0 i

10.12 | 10,€), (505) ind. | self-dual
0ge j
gee |

10.13 10, €}, (EOO) c-ind. | self-dual
&00 i
3] ‘

10.14 {0, €}, (608) ind.
€00° | |
&80 !

10. 15 {0, &}, (660) | c-ind. self-dual
00e | ‘
€0 !

10. 16 {0, &}, (605) ' ind. self-dual
0£0 i
00& ! i

10. 17 10, ¢}, <6€O> i ind. i
&00 | |
€00 : |

10.18 | {0,¢}, (eoo ) , ' c-ind. ;
Oce | ‘ |
€00 1 ;

10.19 {0, €}, (OEO) | ind. | self-dual
00& : i

Table 2 Automorphisms
(sing.) (singular semigroup) all permutations

(Z) (xy =

0 for all x, y)

abc, ach

0 11 12

abcdef,
chabef,
1efabcd,

abcdef,
PR SR { LR

all permutations which fix 0

abed, badc, cdab, dcba
abcd, cdab
abcd, adch

abcd, abdc, acbd, adcb

d e a e d c b
2122 0 22211211

badcfe, abefcd, bafedc,
dcbafe, cdefab, dcfeba,
febadc, efcdab, fedcba

abefed, cdabef, cdefab,
efcdab




(833 £l50a00000059006000a00a600 abcdef, acbdfe, defabc, dfeacd
(4 50000000006606Aa00000000 (ZdeEf, afed()b
B, Breeeeeeeeeeienns {abcdef} abcefd, abcfde, acbdfe,

acbedf, acbfed
1/ P290800E050600RE0EE0060 011 12 21 22 31 32, 0 21 22 11 12 31 32
Todereenmeennnninie. 011 12 21 22 31 32. 0 11 12 31 32 21 22
T 5eerceiaeieaieneniin.s 011 12 21 22 31 32, 0 31 32 21 22 11 12
To6ereenesnnininens 01112 21 22 31 32, 012 11 32 31 22 21

11 12 21 22 31 32 41 42
11 12 31 32 21 22 41 42
21 22 11 12 31 32 41 42

Sl (021 22 31 32 11 12 41 42
1031 32 11 12 21 22 41 42
103132212211 12 41 42
(0 11 12 21 22 31 32 41 42

N AT /0 11 12 21 22 41 42 31 32

12 31 32 41 42
21 22 11 12 41 42 31 32

11 12 21 22 31 32 41 42
21 22 11 12 31 32 41 42
12 11 22 21 42 41 32 31
22 21 12 11 42 41 32 31

11 12 21 22 31 32 41 42
11 12 21 22 41 42 31 32
11 12 31 32 21 22 41 42
11 12 31 32 41 42 21 22
11 12 41 42 21 22 31 32
11 12 41 42 31 32 21 22

11 12 21 22 31 32 41 42
11 12 21 22 41 42 31 32

11 12 21 22 31 32 41 42
11 12 31 32 21 22 41 42
21 22 11 12 31 32 41 42
21 22 31 32 11 12 41 42
31 32 11 12 21 22 41 42
22 11 12 41 42

11 12 21 22 31 32 41 42

11 12 21 22 41 42 31 32

21 22 11 12 31 32 41 42

21 22 11 12 41 42 31 32

32 31 42 41 12 11 22 21

32 31 42 41 22 21 12 11

42 41 32 31 12 11 22 21

42 41 32 31 22 21 12 11

$@BAGY ++++ervvrreneernresinenins abed, abdc

S@BADBY <+ vveveereeeeennees abed, badc

{Abe@@) +vvvreerreeiieeeans abcde, abced, acbde, acbed
(@BEAD) +vveeenerereneeins abede, baced,

(QBCAQA) -+ vervrenneenenens axyzef, axyzfe (x,y,z == b,c,d)
fabedab) «---oeeeeereiiiiniiiinn abcdef, abdcef, bacdfe, badcfe
(@AADCY +eeeereneeenneeeeinens abede, acbed

. e = (aacc), ¢J~:=(aacc)> ...........

<4.2, Ve = (abab), Uy = (abab) abcdef, abcdfe
pe = (aacc), ¢y = (bbdd)>
Ve = (abab), Yy = (abab)
(2.1—5.3) 1
(2.1-5.3) 2
(2.1—5.4) 1
(2.1—5.4) 2
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(4.2; ------------ abcdef, badcfe

3)

See p. 48, this paper.
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-abxyzu ((x y z u) perm. of c¢,d,e, )V

{abcdef, abcdfe, abdcef, abdcfe,

[@BAAAAY -+ vverneeneeeenees

baefcd, baefdc, bafecd, bafedc

{@DAADD} -+ ervveemeveineenens

-abxyzf ((x ¥y z) perm. of c¢,d,e)

{@BAAABY - +veerreerererineenes

--abxyez ((x ¥y 2) perm. of ¢,d, f)

{abaaba)} ----

{abcdef, abcfed, abedcf, abefcd,
badcfe, badefc, bafcde, bafedc

-abcdef, abdcfe

(@baGCd) e ovverveeienniinneens

(x y z ) runs throughout the permutations of ¢,d,e, f.
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Table 9
c-ind. 2 (r-sing.) —9 &
D | 0.13 (g} (¢ g) | 9.14 (5,a) (5 o)
\\ No. ’ Pa 11 ’ ©a 22 ‘ No. ‘ ®a 19 ’ ®a 21
1 aa aa 1 ‘ aa aa
2.1 ‘ 2 \ aa \ b b \ 2 ’ aa ! bb
Table 10
c-ind. (r-sing. X /-sing.)—5
[ B &0
D 1 5.3 (¢ 0) | 5.4 (5 2)
N\ T ! I
f No. j el J ®02 : ‘ No. ’ @12 ‘ e | i ‘ Yoy
ol ) “aacc|  aacc| abab Cabab | 1 aacc “aacc | abab |  abab |
4.2 | 2 aacc aacc cded abab 2 aacc aacc abab cded
) | 3 | b | obdd ‘aacc cded abab | 3 aacc bbdd abab cded
1 bbddff | aaccee | cdcdcd | ababab 1 aaccee | bbddff | ababab | cdcdcd
6.2 2 l bbddff | aaccee | ababab | ababab 2 aaccee | bbddff | ababab | ababab
: 3 aaccee | aaccee | ababab | ababab 3 aaccee | aaccee | ababab | ababab
4 ’ aaccee | aaccee | cdcded | ababab 4 aaccee ‘ aaccee | ababab | cdcded
Table 11
c-ind. 4(r-sing. X /-sing.) — 7
[ cee | 0e0
o 73 (5 ¢ 6) ] 75(508)—*4_#
\\ No. (pn‘ P91 \ 9032~ Y11 ’ 1}122\ \P&z‘ NO.\ e1 i P2 } @31 l Y11 \ Yoy ‘ V31
’ 1 | aacc | aacc | aacc | abab | abab | abab 1 aacc | aacc | aacc | abab | abab | abab
2 | aacc | aacc | aacc | abab | cded | abab | 2 | aacc | aacc 1 aacc | abab | abab | cded
l; 3 | aacc | aacc | aacc | cded | cded | abab | 3 | aacc | aacc ; aacc | cded | abab | cdcd
4 | bbdd | bbdd | aacc | abab | abab | abab | 4 | bbdd | aacc ' bbdd | abab | abab | abab
5 bbdd‘ bbdd | aacc | abab | cdcd | abab | 5 | bbdd | aacc f bbdd | abab | abab | cdcd
LS bbdd | bbdd | aacc | cdcd | cded | abab | 6 | bbdd | aacc ' bbdd [ cded | abab | cded
‘ & geQ
42\ 74(80()) ! 7.6(805)
. ]
! N0~\ Pu ’ P22 ) ®31 ’ i1 ’ Yoo \ Lz 1 No.) it \ o1 \ @31 ‘ i ‘; Yot ‘ P31
.1 | aacc | aacc | aacc | abab | abab | abab | 1 | aacc ‘ aacc | aacc | abab | abab | abab
| 2 | aacc | aacc | aacc | abab | abab | cdcd | 2 | aacc | aacc | aacc | abab | abab | cdcd
|3 | aacc | aacc | aacc | cded | abab | abab | 3 aacc | aacc | aacc | abab | cdcd | abab
4 | aacc | aacc | aacc | cded | abab | cded | 4 | aacc ‘ aacc | aacc abab | cdcd | cded
5 | bbdd | aacc | bbdd | abab | abab | abab | 5 | aacc | bbdd | bbdd | abab | abab | abab
6 | bbdd | aacc | bbdd | abab | abab | cded | 6 | aacc . bbdd | bbdd | abab | abab | cded
i 7 bbdd | aacc | bbdd | cdcd | abab | abab | T | aacc | bbdd \ bbdd | abab cdcdl abab
| 8 | bbdd | aacc | bbdd | cdcd | abab | cdcd | 8 | aacc ‘ bbdd | bbdd | abab | cdcd | cded
Table 12
c-ind. (r-sing.) —3¢ —5
~Z
T S5: 1) \ 3—5.3 \ 30-5. 4
It
l IK No. I o1 ‘ ©22 } No. ‘ @11 ‘ P92
2 1’ ’ {abaa} | 1| aa ‘Ti T aa TT"{W T aa aa
|~ {abab)} L2 ] b b aa 2 aa b b
3.1 | {abcaa}\ 1\ aaa | aaa 1 | aaa ‘ aaa
1| {Gbeab) | 20 555 | aaa | 2, aaa | 55
1 aaaa aaaa 1 aaaa daaa
) abba acaa 2 acaa ’ aaba
{abcdaa) 3 abba acac 3 acaa aabhd
4.1 4 abbdbbd acaa 4 acac aaba
5 abbbl acac 5 acac aabd
6 aaaa bbbb | 6 aaaa bbbbd
l“b“d“b}\ 7 caac \ bbdd | 7 caac \ bbdb
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Table 13
c-ind. 30—30—5
ENCED 5.3 (% O) ) 5.4 (5 2)
I
Iz\ No.% eu | om o9 ’ No ‘ @ 1 bi2 ) oy
{aaaaa) 1 aaaee | aaaad | accaa | aabaa | 1 aaaad | aaaea | aabaa | acaaa
3 2 accee | aabad | aaaaa | aaaaa | 2 aabad | acaea | aaaaa | aaaaa
{aaabc} 3 accee | aabad | aaaaa | aaaaa | 3 | aabad | acaea | aaaaa | aaaaa
Table 14
c-ind. 4 (r-sing. X [-sing.) —3)—5
INETE 5.3 () | 5.4(59)
II o S — : LA L - S
Iy o NO'J ull J ¢ J a2 J No.. o1 ) Pat Yiz | Y
" [{ee=(aacc))| 1 | aaccff | aaccae | ababaa | ababaa | 1 | aaccae | aaccfa | ababaa | ababaa
er=(aacc)|| 2 | aaccff | aaccae | ababaa | cdcdcc | 2 | aaccae | aaccfa | ababaa | cdcdcc
Ve =(abab) 3 aaccff | aaccae | cdedcc | ababaa | 3 aaccae | aaccfa | cdcdcc | ababaa
4.2 | \Yr=(abab))| 4 aaccff | aaccae | cdedcc | cdedcec 4 aaccae | aaccfa | cdedcc | cdedec
we=(aacc))| 1 bbddff | aaccae ababaa‘ ababaa | 1 aaccae | bbddfb | ababab ' ababab
@r=(bbdd)|| 2 | bbddff | aaccae | ababaa | cdcdcc | 2 | aaccae | bbddfb | ababab ‘cdcdca'
Ye=(abab)|| 3 | bbddff | aaccae | cdedcc | ababaa | 3 | aaccae | bbddfb | cdedcd \ababab
Yr=(abab))| 4 | bbddff | aaccae | cdcdcc| cdedce | 4 | aaccae | bbddfb | cdcded ' cdcdcd
Table 15
c-ind. 2(sing.) —830—7
& Iy (3—7.3) 1 L G132 ( (30—7.4) 1 (30—7.4) 2
| = i |
L N\& eu } @21 ’ ®32 ‘021 P11 l P2t ‘ 32 104‘ o1 ‘ P2 l P31 ?\ e | ¢m | e
{abaa) ‘aa aaiaa}l‘aalaa‘aa"aiz“laaA‘aa 1‘aa aa‘néﬁé
B | 2060 bbb |aa | | 12l bb | aal| bb
{abab} | | Db | b0b |aal | | | | 1 b6blaa] bb i | | |
! |
\ . Yt } Yot t y32 } l Y11 ‘ Yot 1 Y32 ‘ ‘ Yit ‘ Vo2 ‘ d31 4 | v ‘ Y22 ‘ b3l
|1 ea aa‘aéz laa|aa|aa|l aa  aa éza‘ aa aa aa
{abaa}’ | 2! a a bbb | aa | 2 aa ! aa b b
3 bbb | bbb | aa | 3 bb |aa  aa
o . I l 14 bbb i aa bbb
A{ababy | | P Lbb bbb aal | | | | " objaal] bbb
(S Ip) (30—7.5) 1 ‘ (30—7.5) 2 ‘ (30—7.6) 1 1 (30—7.6) 2
12\\\ 3‘! eit | e en “6'2} P11 } ) J @31 Jg/ ez | 2 | a }g P12 ) @t } @31
{abaa)} iflaa’aa Wﬁ]lraa'laa”]ara ‘ a;‘aalr?iaki‘ilﬁdra'! aa | aa
| | 120 bbb jaa | bd ‘ ‘ | ,l,zlfbl’,,,i{’ ],,“a,
V{abab} | "bb | aa b b | ol lbblaalaal | | |
Y | A S
] ‘ Y1t ‘ Y22 et ‘ l Y11 k 1P22 ’ Y31 ‘ 1 Y12 1‘ Yo1 l V31 ‘ \ Y12 ’ Yot ‘ Y31
llaajaa|aa aa i aa aa‘l aa aa|aa |aa aa . aa
{abaa}’ 2aa‘[aa bb 2aa‘bb aa | ‘
360! aa ‘ bb | ‘ 3 bbb ‘ aa | aa ‘
| B } 4 bbb bbb laa | 1
{abab}’ | | | | | | bbb | aal bbb | | | | ! bbbl aa aa
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Table 16
c-ind. 2 (r-sing.) —5 (simp.0) —5
(S: I1) = (5.3—5.3)
NP N 1 2 ‘ 3 | 4 r 5 l 6 | 7 1 8 9
Iy ‘ S g‘ (Pllg ‘PZ?“PIIi‘PZZ‘?IIl?Z?i‘PII‘4’22‘?[1]9’22‘Qolll‘PZZ{?lllq’%l?il‘(}’ZZ Pl P22
‘'l aa aaaajlaalaalaa: aa\aa?aa‘aa|aa aalaalaa aaiaa aalaa
) 2l aa bbb ’ ‘ :
2153115 35l g0 | | o Lo
‘40 bb bb | I | |
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