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SINCERE POSETS OF FINITE PRINJECTIVE TYPE
WITH THREE MAXIMAL ELEMENTS AND THEIR
SINCERE PRINJECTIVE REPRESENTATIONS

BY

JUSTYNA KOSAKOWSKA (Torut)

Abstract. Assume that K is an arbitrary field. Let (I, <) be a poset of finite prinjec-
tive type and let KI be the incidence K-algebra of I. A classification of all sincere posets
of finite prinjective type with three maximal elements is given in Theorem 2.1. A complete
list of such posets consisting of 90 diagrams is presented in Tables 2.2. Moreover, given any
sincere poset I of finite prinjective type with three maximal elements, a complete set of
pairwise non-isomorphic sincere indecomposable prinjective modules over K1 is presented
in Tables 8.1. The list consists of 723 modules.

0. Introduction. Throughout this paper I = (I, =) is a finite poset
(i.e. partially ordered set) with partial order <. We write ¢ < j if i < j and
i # j. For simplicity we write I instead of (I, <). The poset I is said to
be connected if I is not the union of two proper subposets I;, Is such that
I, N Iy = (. Throughout the paper all posets are assumed to be connected.
Following [21] we denote by max I the set of all maximal elements of I (called
peaks of I). The poset I is called an r-peak poset if |max I| = r, where |X|
denotes the cardinality of the set X. A subposet J of I is said to be a peak
subposet if J Nmax] = maxJ.

Throughout the paper, K is a field. We denote by KI the incidence
K -algebra of the poset I, that is, KI is the K-subalgebra of the full I x I
matrix algebra Mj(K') consisting of all matrices [A;;] in M;(K) such that
Xij =0if i £jin (I, =) (see [20], [21]). Given j € I we denote by e; € KT
the standard primitive idempotent corresponding to j.

A right KIT-module X is identified with a system

X = (X5 jhi)ijer

where X; = Xe; is a finite-dimensional vector space over K and ;h; : X; —
Xj, © < j, are K-linear maps such that ;h; = id and ;h; - jh; = h; for
all i < 7 < ¢t in I. Such systems are called K-linear representations of
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the poset I. Throughout this paper we often use the word “representation”
instead of “module”.

We denote by mod(K1I) the category of finitely generated right KI-
modules and by prin(K 1) the full subcategory of mod(K1I) consisting of
prinjective modules in the sense of the following definition. The right K1-
module X is called prinjective if X is finitely generated and the right module
Xe_ over the algebra K1~ = e_(KI)e_ is projective, where I~ = I\ max [
and e— = }7;-/-e;. It is easy to prove that a module X in mod(KI) is
prinjective if and only if there exists a short exact sequence

(0.1) 0—-P—-PFP—-X—0

in mod (K1), where Py, P; are projective K I-modules and P; is semisimple
of the form Py = @ ¢pan 1(ep K1), t, > 0 (see [17] and [25]).

It follows from [17] that the category prin(KI) is additive, has the finite
unique decomposition property, is closed under extensions in mod (K1), has
Auslander—Reiten sequences, source maps and sink maps, and has enough
relative projective and relative injective objects.

Following [21] the poset I is said to be of finite prinjective type if the
category prin(K1) is of finite representation type, that is, the number of
isomorphism classes of indecomposable modules in prin(K1) is finite. It
follows from [21, Theorem 3.1] that the definition does not depend on the
choice of K.

Let us recall that a complete set of 14 sincere one-peak posets of finite
prinjective type and their 42 sincere prinjective representations was given by
M. Kleiner in [12], [13] (see also [20, Theorem 10.2 and Tables 10.7] for a cor-
rection of Kleiner’s list of [13]). A complete list of 60 sincere two-peak posets
of finite prinjective type and their 328 sincere prinjective representations is
presented in [14].

In the present paper we continue the study of sincere posets started in
[14], where the motivation for the study of prinjective modules is presented.
For the motivation see also [2], [28]-[30].

The main aim of this paper is to give a complete set of sincere three-peak
posets I of finite prinjective type (Tables 2.2) and a complete set of indecom-
posable modules in prin(KI) and their coordinate vectors (Tables 8.1). We
prove in Theorem 2.1 that there are precisely 90 sincere three-peak posets
]:1(3), ceey ég) of finite prinjective type. Moreover we prove in Theorem 2.1
that every sincere indecomposable prinjective module over the K-algebra
K]:](g), 1 < j <90, is isomorphic to one of the sincere prinjective mod-

(

ules M ji’3) listed in Tables 8.1. The total number of sincere indecomposable
prinjective representations of three-peak posets of finite prinjective type is
723. Finally, we show in Theorem 7.4 that the incidence K-algebra K I of
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any sincere poset of finite prinjective type is a tilted algebra and therefore
gl.dim KT < 2.

Our construction of posets is presented in Section 6 and applies two
computer implementable algorithms (Algorithms 6.7 and 6.8). We construct
inductively sincere posets I of finite prinjective type such that |I| = n + 1
from sincere posets J of finite prinjective type such that |J| = n. Here we
develop the technique introduced in [14].

The main results of this paper were presented to the International Con-
ference “Representations Theory of Algebras” in Beijing (August 2000).
A similar problem in the setting of weakly positive quadratic forms was
studied by M. V. Zeldich in [27].

The author would like to express her sincere thanks and appreciation to
Professor Daniel Simson for formulating the problem, for his careful reading
of the manuscript and for helpful suggestions and comments. The author
wishes to thank Dr. Stanistaw Kasjan for remarks on the proof of Theo-
rem 7.4.

1. Preliminaries and notation. Following [17] and [21] we define the
coordinate vector cdn X € N of a module X in mod (K1) by
. dimg (X for j € max I,
(1.1) (cdn X)(5) = {dimKEto]gX)ej for j € I\ max1I,
where top X = X/ X J(KI) and J(K1I) is the Jacobson radical of the algebra
KI. We view cdn X asamapcdnX : [ — N.

We recall that a vector x € N" is said to be sincere if x; # 0 for j €
{1,...,n}. Moreover the poset I is said to be sincere if there exists an
indecomposable module X in prin(K 1) with sincere coordinate vector.

Following [6] and [17] we associate with any poset I the Tits quadratic
form qr : 2 — 7,

(1.2) q[(m):Zx?—F Z Tixj — Z (in)mp.

i€l 1<7J pEmax I i<p
jeI\max I

We frequently use the following characterisation of posets of finite prin-
jective type given in [21, Theorem 3.1] and completed in [16] (cf. also [4]).

THEOREM 1.3. For a finite poset I the following conditions are equiva-
lent.

(a) I is of finite prinjective type.

(b) The quadratic form qr is weakly positive, i.e. qr(v) > 0 for any non-
zero vector v € NI, N

(¢) There exists a preprojective component P(I) of the Auslander—Reiten
translation quiver I'(prin(K1)) of the category prin(K1I), and I'(prin(K1T))
=P().
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(d) The set R}, ={v e N': qi(v) = 1} of positive roots of qr is finite.
(e) qr(cdn X) =1 for every indecomposable module X in prin(K1).
(f) The map X +— cdn X defines a bijection I'(prin(KT)) — R} . =

The reader is referred to [2], [4], [18] and [20] for the definition of an
Auslander—Reiten translation quiver of mod (K1), prin(KI) and a prepro-
jective component.

2. The main classification theorem. One of the main aims of this
paper is the following result.

THEOREM 2.1. Let K be an arbitrary field.

(a) A three-peak poset I of finite prinjective type is sincere if and only if
I has one of the 90 forms in Tables 2.2 below.

(b) Let .7:i(3) be a poset of Tables 2.2 and let 4z be the associated

. . .. (3) v .
quadratic form. A sincere positive vector z € N¥i  satisfies e (2) =114f

and only if z is one of the vectors zfj’g) in Tables 8.1 of Section 8.
3)

(c) An indecomposable prinjective KF;”’ -module X is sincere if and only

if X is isomorphic to a module Mi(j’g) in Tables 8.1.

We prove Theorem 2.1 in Section 7 by developing the methods introduced
in [14] and in Section 6 of the present paper.

Tables 2.2
Sincere three-peak posets F (3) (3) of finite prinjective type
p p 1 s--+5Y90 prinj yp
1 1 3 1
N N T4
1 2 2 kg 3 2 x3 *1 2
1N ISR RN RN RN
*q *9 *3 1 *1 *9 *3 2 *7 *9 3 *q *9 4 *9 *3 5
2 1
1 SN AN !
3 1 2 1 3 2 3 4 3 2 =«
(VAN N I~ o1 NN L o1 o1
1 x9 *3 6 %1  %p  ¥3 T %1 *xg *3 8 *q *g x1  *g %3 10
1
%\ 3 1 1 4
«
L3 AN IND i 1N
4 3 42 x3 32 x3 3 1 4 2 3 4
L RN i ~ 11Nl 1N L
*1 xo 11 *1 *o 12 *1 xo 13 %] %9 *3 14 x1 %9 *3 15
2 2N AT I i
1l LN LN
4 3 5 3 2 x*3 4 3 2 3 5 4 2 3 5 2 4 3
NI N NN AN N o1 AT N1\ T
*q *o *3 16 *q *o 17 *q *9 18 *1 *9 *3 19 *q *o *3 20
1
N
2 xg3 1.5
2 1 i %\l
1 —3 4 1 - 3 *3
Lol TN LN 1 .
2 4 5 2 3 5 3 4 *3 5 4 4 3
AR NIARN ) LNl RN IR
M

o ¥z 22 *1 %y 23 *1 *g 24 *1 *g 25
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3. The peak reduction. The peak reduction described in [11] allows
us to reduce some problems for r-peak posets to corresponding problems for
(r — 1)-peak posets. In Section 7 we apply this idea and its generalisation
given below to construct sincere indecomposable prinjective modules.

If jmax I| > 2, then ¢ € max [ is said to be a weak reducible peak if there
exists ¢ € I such that

(i) there is no t € I such that ¢ <t < ¢,
(ii) the subposet I, := ¢¥ \ {c} of I is linearly ordered.

The poset I is said to be weak peak reducible if there exists a weak
reducible peak in I; otherwise I is said to be weak peak irreducible. If ¢ € 1
is a weak reducible peak, then we define the poset §qI as follows. Let I, =
{b1 < ... < bp}. We set

(3.1) §qI = {c,bicq, ..., bmeg,cqt U (I\ q7)
where bicq, bacg, . ..,bycq, cq are new points. The partial order in §qI is
generated by the partial order < in I\ ¢¥ and the following relations:
(i) ¢ < bieg < ... < bpeq < cq;
(ii) cg<iife<iinlandie\q".
(iii) cg =4, ifc>=din Tand i € I\ ¢".

The construction I — §qI can be visualised as follows:

b1 l
i bliq
I’ ~ .
I: : — SyI :
| % o
NS AN AT bmpt
l &g v
q AEAY

Following [11, Section 5] we prove some properties of the weak peak
reduction. We define a pair of functors

Gy prin(Kng) — prin(KTI), F,:prin(KI) — mod(Kng)

as follows. Given a prinjective K §qI -module X = (X, jly) we set

Go(X) = (Xi, jM)ijier,1<j, where

X; ifiel\q,
Xeg if i = ¢,
Xog/Im oghe  ifi =g,
Xl-cq/hnicth if i € Iq,

jﬁt = jh for j,t € I'\ ¢", qﬁc is a natural projection and y hy, qﬁb, bv € I,
are induced by pcqhbeqs cqhveg, respectively. Given a prinjective K I-module

i€, 1<

X, =
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X = (Xi7jhl)i,j,l€I,l<j we set ﬁq(X) = (Xi’jﬁl)i,j,legql,l-q’ where
X; ifiell\q",
o X, if 1 = ¢p,
P ghot(Imhy) if i =beq, b e I,
i) ifi =c,

jﬁt = jh for t € I\ ¢7, jﬁcq = jhe for j € I\ ¢¥ and ]-?Lt are natural
embeddings in the remaining cases. The functors éq and ﬁ’q are defined on
morphisms in a natural way.

Now we show that the functor éq carries prinjective modules to prinjec-
tive ones. Let Y = (Y}, fi) € prin(Kng). Then the K(§qI)_—module Ye_

is projective and therefore the K (S,I) -module Ye_ has the decomposition

Ye_ ~ ®i€(§q1)_(eiK(§qI)_)ti for some t; > 0. We can write

m

Ye ~ @(ebicqK(ng)i)tbicq b (6CK(§qI)7)tc ® (ecqK(ng)i)th

i=1
® P (eiK(SI)7)".

1€I\q"
Note that
(Ga(Y))e— =~ Plepeg KT )it @ (e KI7)r & € (e;KI7)"
i=1 i€I\q"

is a projective K1~ -module and therefore the KI-module C:*q (Y) is prinjec-
tive.

Let us warn the reader that the functor ﬁq does not carry prinjective
modules to prinjective ones, in general.

LEMMA 3.2. The functors C~¥q and f’q induce equivalences of categories
(3.3) (prin(K 1)), —— prin(KS,I)

inverse to each other, where (prin(K1I)); is the full subcategory of prin(K 1)
consisting of the objects X without direct summands from prin(K(q¥ \ ¢7))
and such that Fy(X) is a prinjective SqI-module.
Proof. Note that it is enough to prove the following four statements:
(1) if X € (prin(KT)), then EJQ(NF(;(X)) ~ X,
(2) if Y € prin(K.S,I), then F (G (Y)) ~Y, o
(3) if f: X — Y is a morphism in (prin(K1))g, then giz(Fé(f)) ~ f,
(4) if f: X — Y is a morphism in prin(KS,[I), then Fy(G{(f)) ~ f.
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For (1), let X = (Xj, jh;) € (prin(KT));. Since X is prinjective, the linear
maps p, hp, are injective. Moreover ghy,, is injective and gh. is surjective,
because X € (prin(KT));. This yields the isomorphisms

é;(ﬁ;(X))b,- = ghe t(Im ghy,) /Tm pghe = ghg* (TIm ghy,) /g (0)
~ Imqhbi ~ sz.,
Gy (Fy(X))g = Xe/Im cghe ~ Xc/qh ' (0) = X,

Moreover immediately from the definitions of the functors é; and }7’4 it
follows that é;(ﬁé(X))c = X, and C:‘;(]:Z(X))Z = X, for the remaining
i € I. Hence (1) follows easily.

The proofs of (2), (3) and (4) are similar. =

4. Tits forms and their positive roots. Tits forms and their positive
roots are fundamental in our considerations of Sections 5 and 6. Below we
collect some properties of positive roots of integral quadratic forms. For the
proofs the reader is referred to [10], [14] and [18].

Let q : Z" — Z be an integral quadratic form, that is,

n

(4.1) q(z1,...,20) = Zx? + Zaijxixj,
i=1 i<j

where = (z1,...,2,) € Z" and «oy; € Z.

We call the vector = positive if x £ 0 and z; > 0 foralli=1,...,n. The
integral quadratic form (4.1) is said to be weakly positive provided ¢(z) > 0
for all positive vectors x € Z". A vector x € Z" satisfying g(z) = 1 is called
a root of ¢. If in addition x is positive we call it a positive root of ¢. It is
well known that a weakly positive integral quadratic form has only finitely
many positive roots (see [18, Section 1]).

A weakly positive integral quadratic form is said to be sincere provided
there exists a sincere positive root x of ¢.

For each i = 1,...,n we denote by e(i) the vector of Z™ having 1 at the
1th position and zeros elsewhere.

Let (—, —)q be the symmetric Z-bilinear form corresponding to g, that is,

2(z,y)q = q@ +y) — q(x) — q(y).
Following [18] we define the Z-linear form D;q : Z™ — Z by
Diq(x) :=2(e(i),z) = 2z; + Zaija:j.
i#]

Let ¢ be the quadratic form (4.1). The following proposition is proved

in [18].
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PROPOSITION 4.2. (a) If = is a root of an integral quadratic form (4.1),
then Y it x;Diq(z) = 2.

(b) Let x = (x1,...,2zy) be a positive root of a weakly positive integral
quadratic form (4.1) and let i € {1,...,n} be such that z; # 0. If = # e(i),
then |D;q(z)] < 1.

(¢) Let © = (x1,...,2y) be a positive root of a weakly positive integral
quadratic form (4.1). If x # e(j) for j = 1,...,n, then there exists i €
{1,...,n} such that z; # 0 and D;q(x) = 1.

(d) If x = (x1,...,2y,) is a root of an integral quadratic form (4.1), then
x — D;q(x)e(i) is a root of q for eachi=1,...,n. =

The following fact, whose proof may be found in [14], is essentially used
throughout this paper.

PROPOSITION 4.3. (a) If there is a sincere positive root x = (z1,...,%y)
of a weakly positive integral quadratic form (4.1), then there exists a sincere
positive root y = (y1,...,Yn) of q such that

(4.4) Diq(y) =1 implies y; =1,

foranyi=1,...,n.
(b) Let q : Z™ — Z, n > 0, be a quadratic form and let z be a root of q.
Then z £+ e(i) is a root of q if and only if D;q(z) = F1. m

5. Properties of sincere posets of finite prinjective type. Fix
an integer r > 1. The following lemma shows that there are only finitely
many r-peak posets of finite prinjective type. A similar result, with a weaker
estimate, was presented by S. Kasjan in [8].

LEMMA 5.1. Let r > 1 be an integer and let I be a sincere connected
r-peak poset of finite prinjective type. Then |I| < 13r — 1.

Proof. Let z be a sincere positive root of the quadratic form (1.2). From
Proposition 4.2(b) it follows that |D;qr(z)] < 1 for any ¢ € I. We can
assume that D;qr(z) > 0 for each ¢ € I. Indeed, if there exists i; € I such
that Dy, q7(z) = —1, then z() = 2 4 e(iy) # z is a positive root of ¢ such
that zz(ll) > zi, (see Proposition 4.2(d)). If there exists ia € I such that
Dqu](z(l)) — —1, then 2@ = (M 4 e(ia) # 2 is a positive root of g;
and 2522) > zl-(;). In this way we construct a chain z, 2, 22 .. of pairwise
different positive roots of ¢7. Since [ is of finite prinjective type, according
to the Theorem of Drozd (see [18, Section 1]) the form g; has only finitely
many positive roots and we conclude that there exists j € N such that
Diqr(29)) > —1 for all i € I. It follows that there exists a positive root z
satisfying D;qr(z) > 0 for each i € I.
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In particular, D,gr(z) > 0 for each p € maxI. On the other hand,
Theorem 1 of Ovsienko [18, Section 1] yields Dpqr(2) = 22, — 352, 2 <
12—3",-, zi for p € max I. Hence there exist at most 12 elements ¢ € I such
that ¢ < p. Since I is connected, there exists at least one ¢ € I satisfying
i < p; and i < py for some p; # po, p1,p2 € max I. It follows that |I| <

12r—1+r=13r—1. n

LEMMA 5.2. Let I be a sincere connected r-peak poset and let z be a sin-
cere positive root of the Tits form qr. Let © € I be such that D;qr(z) = 1
and z; = 1. Then the poset J = I\ {i} is sincere and connected.

Proof. Let x € N’ be a vector such that xj = z; for j € J. By Proposition
4.3(b), = is a sincere root of g;. Consequently, ¢ is sincere, and therefore so
is J. To show that J is connected, assume that J = J; U Jy, where J; # (),
Ja # ) are peak subposets such that J(l )ﬂ Jo = 0. Then M), (2 are sincere
(2

roots of qy,, q7,, respectively, where T,

1=qs(x) = qn(@M) +qn@@)=1+1=2,

which is a contradiction. m

=uxj fori=1,2 and j € J;. Hence

Let I be a poset. For any ¢ € I we define the following two subposets
of I
f={sel :sri}, i"'={sel :s=i}.

The following theorem provides us with a main tool for our algorithms
of Section 6 (compare with [14, Theorem 5.2]).

THEOREM 5.3. Let I be a connected sincere r-peak poset of finite prin-
jective type and let v > 3. Then at least one of the following conditions is
satisfied:

(a) There exists j € I~ such that J = I\ {j} is a sincere connected
r-peak poset of finite prinjective type.

(b) There exist p,q € max[ such that p # q, |p’| = 1, |¢"| = 1 and
Ji1 =1\ A{p}, Jo =1\ {q} are sincere connected (r — 1)-peak posets of finite
prinjective type.

Proof. Let z be a sincere positive root of ¢y satisfying condition (4.4)
for any i € I. Proposition 4.2(c) shows that there exists p € I such that
Dpqr(z) = 1. By Lemma 5.2, the poset J = I \ {p} is sincere, connected
and of finite prinjective type. If p € I~, then J is an r-peak poset and (a)
is satisfied. Let p € max I. Then

1:qu1 —2zp ZZ’L_2_ZZ“
i<p i<p

because z, = 1. It follows that there exists exactly one i € I~ such that
i € p¥ and the set p” consists of one element. By Proposition 4.2(a), there



THREE-PEAK SINCERE POSETS 165

exists p # ¢ € I such that Dyqr(z) = 1. It follows that the poset J = I'\ {q}
is sincere and connected. If ¢ € I~ then (a) is satisfied. If ¢ € max I, then
we can show similarly that ¢¥ consists of one element and (b) is satisfied. =

In view of Theorem 5.3 we introduce the following definition.

DEFINITION 5.4. Let 7 > 1 be an integer. A sincere r-peak poset (J, <)
of finite prinjective type is said to be r-minimal if there exists an (r—1)-peak
poset (I, =) satisfying the following conditions:

(1) There exists p € max I such that p¥ consists of one element.

(2) J =1TU{c}, where ¢ € (maxJ)\ I, ¢¥ = {i}, i € minI~ and there
exists a sincere positive root z of g; such that z; = 1.

Let I be a sincere r-peak poset of finite prinjective type. Let z be a sincere
positive root of ¢; satisfying (4.4) for any i € I.

In view of Theorem 5.3, if I is not r-minimal, then there exists ¢ € I~
such that I\ {i} is a sincere r-peak poset. For simplicity such an i will be
chosen in a special way. For this we need the following two lemmata proved
in [14].

LEMMA 5.5. Let I and z be as above and let i € I~ = I\ max [ be such
that D;qr(z) = 1. Assume that the subset i¥ = {c1 < ... <cx =i} of I is
linearly ordered and satisfies the condition

(5.6) cL<p = i<p
for any p € maxI. Then Dc,qi(z) =1 forj=1,...,k =

LEMMA 5.7. Let I and z be as above and let i € I~ be such that
Diqr(z) = 1. Assume that the subset i* = {i = ¢; < ... < ¢} of I is
linearly ordered and satisfies the condition
(5.8) i<p = ¢ <p
for any p € maxI. Then D¢,qi(z) =1 forj=1,....k. =

The following lemma is a generalisation of Lemma 5.7 in [14].

LEMMA 5.9. Let I and z be as above. Assume that for all 1 € I~ such
that D;qr(z) = 1 the assumptions of Lemmata 5.5 and 5.7 are not satisfied.
Then I contains a proper peak subposet J containing one of the following
three posets:

NS 1
fl‘ . 0'/ \o f{ : o/ \o fzﬂ : */l

where * € maxI and e € I™.

Proof. Let z be a sincere root of ¢y and let i € I be such that D;qr(z) = 1.
If the assumptions of Lemma 5.5 are not satisfied, then either ¥ is not lin-
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early ordered or (5.6) is not satisfied. In the first case, I contains the poset

NS
(]
and in the second case, it contains
i/ \*, i A *.

Similarly, if the assumptions of Lemma 5.7 are not satisfied, then I contains
one of the following posets:

20
° ®J *,
Therefore I contains F;, F;, F,' or
NS
N
J *

jel, j£x

. JEIT, j1
Note that in the last case the poset I contains
NS
(]
7N
+ *

for some + € max I, + # * and therefore is of infinite prinjective type (see
[21, Theorem 3.1]).

From Proposition 4.2(a) it follows that there exists j € I, j # i, such
that Djqr(z) = 1. Since z satisfies (4.4) for any i € I, we have z; = 1.
Therefore the poset J = I\ {j} is sincere. Now we can show easily that
J =1T1\{j} contains F;, F/ or F/. u

6. An algorithmic construction of sincere multi-peak posets of
finite prinjective type. In this section we present algorithms for the con-
struction of sincere r-peak posets of finite prinjective type (for r > 1). We
generalise the ideas of [14].

DEFINITION 6.1. We say that a sincere poset J = (J, <) is dominated
by a poset I = (I,=1) (or I dominates J) if |J| = |I| + 1 and:

(a) I is sincere.

(b) There exists j € J~ such that J\ {j} = I and the relation <; is the
restriction of <.

(c) There exists a sincere positive root z of gy such that Z is a sincere
positive root of q;, where z; = z; for i # j and z; = 1.

If in addition j € J~ is a minimal (resp. maximal) element in J~, then
we say that J is min-dominated (resp. max-dominated) by I. m
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DEFINITION 6.2. We call a poset J iteratively dominated by a poset I if:

(a) The forms gy, qs are weakly positive and sincere, or equivalently, I,
J are sincere posets of finite prinjective type.

(b) There exists a chain of posets J(),..., ) such that Jg)y = I,
Iy = J and J(j) is min- or max-dominated by Ji;_qy for j=1,...,m. =

THEOREM 6.3. Let J be a sincere r-peak poset of finite prinjective type,
where r > 2. If J is not r-minimal, then there exists a sincere r-peak poset
I which dominates J.

Proof. Let Z be a sincere positive root of ¢ satisfying (4.4) for any
i € J. We show the existence of i € J~ such that D;q;(Z) = 1. Proposi-
tion 4.2(c) shows that there exists ¢ € J such that D;q;(2) = 1. If i € max J,
then |¢V| = 1. Moreover there exists i # j € J such that D;q;(2) = 1. If
j € maxJ, then |j¥| =1 (cf. the proof of Theorem 5.3). Hence I = J \ {j}
satisfies conditions (1)—(3) of Definition 5.4, so J is r-minimal. We get a con-
tradiction. Therefore there exists k € J~ such that Dyg;(Z) = 1 and the
poset J is dominated by the sincere r-peak poset I = J \ {k}. =

Following [14] we define two families X7, X7 of posets.

A family X7. Let I = (I,=<) be an r-peak poset such that |I| = n,
max [ = {*1,...,%,} and let X1, ..., X} be all pairwise different sets consist-
ing of pairwise incomparable elements of I~. We define new posets (I, <1),
cooy (I, =k)y (Liyy 25y)s - - o5 (I, =4,.) in the following way:

eForj=1,...,kweset I; = IU{c}, where ¢ ¢ I and =; is the smallest
partial order relation satisfying:

(a) ¢ =i forall i € Xj,
(b) i = s if and only if i < s, for i,s € I.

e For j € max ] we set I; = I U{c}, where ¢ ¢ I and =<; is the smallest

partial order relation satisfying:

(a) ¢ =;j (j € max1),

(b) i = sif and only if i < s, for i,s € I.
We set X1 ={l,...,Ig, Ly .., L. }.

A family XT. We define dually a finite family X7 as follows. We form new
r-peak posets (I',=<1),...,(I%, <F), (1", <), ..., (I, <), (Ih=, <1,
ey (Ik7*l7 jk’*l)7 l = 17 A (-[17*7;*]'7 jl’*i*j)a ceey (-[k’*i*ja jk7*i*j)7 { 7é j?
(t,7) € {1,...,r} x {1,...,r}, in the following way:

eForj=1,...,k weset I/ = IU{c}, where ¢ ¢ I, ¢ ¢ max [/ and </
is the smallest partial order relation satisfying:

(a) i jjA c for all i € Xj,
(b) i =7 s if and only if i < s, for i,s € I.
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(c) ¢ =7 %, x € max[, if i <« forallie€ X;.

e For j = *1,...,% weset I’ = TU{c}, where c ¢ I, ¢ ¢ max I/ and </
is the smallest partial order relation satisfying:

(a) ch:j (J = 1,0y %),
(b) ¢ =7 s if and only if i < s, for i,s € I.
e For j=1,...,kand p = *1,..., % we set ['? = I U{c}, where c & I,
¢ & max I[7P and <7P is the smallest partial order relation satisfying:

(a) i <IP ¢ for all i € X,
(b) i =/* s if and only if i < s, for i,s € I.
(c) ¢ =IP pif i < p for all i € Xj.

eForj=1,....,kand ,p#q, p,q€ {*1,...,%} weset ['P4 =TU{c},
where ¢ € I, ¢ & max [7P? and <7P4 is the smallest partial order relation
satisfying:

(a) i <P ¢ for all i € X,
(b) i =/P4 s if and only if i < s, for i,s € I.
(c) ¢ =9P9 pand c =P9qifi <pandi=<qforallic X;.

REMARK 6.4. Note that not foralli=1,...,k, p,q € max I there exist
posets I°, I"P and I“P? satisfying the required conditions. =

We set X1 = {I', ... Ik, * .. [ I% . TR Tl TR
) AR U LS R 3

LEMMA 6.5. Let J and I be connected posets of finite prinjective type.

(a) If J is min-dominated by I, then J € X7.
(b) If J is maz-dominated by I, then J € XT.

Proof. Let J be a poset of finite prinjective type min-dominated (resp.
max-dominated) by a poset I. By Definition 6.1, there exists a minimal (resp.
maximal) element ¢ of J~ such that I = J\ {c¢} and =<7 is the restriction
of <. Let X be the set of all i € J~, ¢ # ¢, such that the relation ¢ <y i
(resp. i =7 ¢) is minimal. Note that elements of X are pairwise incomparable
in J™.

(a) The proof is similar to that of Lemma 6.3 in [14], so we only sketch it.

First we consider the case X # (). Since X consists of pairwise incom-
parable elements of I~ we conclude that X = X, for some [ > 1, is one of
the sets X1, ..., X} associated with I in the definition of X;. In this case we
have J = I;.

In the case X = () we have J = I, for some p € max[I if ¢ <; p and
c 27 q for p # ¢ € max 1. Moreover if ¢ <y p and ¢ < ¢ for some p # ¢,
p,q € maxlI, then the poset J is of infinite prinjective type, contrary to
assumption. Therefore ¢ & p¥ Nq" for all p # q, p,q € max I. Hence J € XJ.
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(b) First consider the case X = (). Then there exists exactly one x €
max I such that ¢ < *. Indeed, if there existed * # + € max [ such that
¢ = +, then the subposet *¥ N 4+ of J would contain two incomparable
elements (because I = J \ {c} is connected and c is the maximal element
of J7). Therefore from [21, Theorem 3.1] it follows that .J is of infinite
prinjective type, contrary to assumptions. Therefore there exists exactly
one * € max ] such that ¢ < . In this case J = I'*.

Let X # (). Consider the following cases.

(1) There exists exactly one % € max I such that ¢ < .
(2) There exist exactly two * € max I such that ¢ < .

(3) There exist exactly three x € max I such that ¢ < .
(4) There exist at least four * € max I such that ¢ < .

In case (4), J is of infinite prinjective type (because P C J, see [21,
Theorem 3.1]), and therefore (4) does not hold. In case (3) the poset J is
of infinite prinjective type (because P3, C J, see [21, Theorem 3.1]), so (3)
does not hold.

Case (1). Let ¢ < x € max [ and let ¢ A p € max[ for p # *. If some
i € X = X satisfies: i < * € max[ and i £ p € max[ for p # *, then
J =1I' e X! otherwise J = I* € x1.

Case (2). Let ¢ < x € maxI, ¢ < + € maxI, * # +, and let ¢ £
p € max[I for p # *,+. If some i € X = X satisfies: i < * € max]/,
i <+ emax] and i £ p € max [ for p # *,+, then J = I' € X!; otherwise
J:IZ’*’JF S X1 u

We set X(I) = X1 U Ay

COROLLARY 6.6. If J is a connected poset of finite prinjective type min-
or maz-dominated by a poset I, then J € X(I). m

Denote by S() the set of all r-minimal posets and by S"™) the set of
all r-minimal posets J such that |J| = m.

ALGORITHM 6.7 (Construction of sincere posets min- or max-dominated
by a given poset).

Input: A sincere r-peak poset I of finite prinjective type.

Output: Sincere r-peak posets of finite prinjective type min- or max-
dominated by I.

Description of the algorithm:

STEP 1. Form the sets Xi,..., X} defined above.

STEP 2. Set X(I) = XTU Aj.

STEP 3. Form the set SR;FI of all sincere positive roots of ¢;. This set is
non-empty and finite because I is sincere of finite prinjective type.
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STEP 4. The output is the set V(I) of all posets J in X'(I) which satisfy:

(a) J is of finite prinjective type.
(b) There exists a sincere positive root z of gr such that D.q;(2) = 1,
where {c} =J\I,zZ;=zforic€cland Z.=1. u

ALGORITHM 6.8 (Construction of sincere posets iteratively dominated
by minimal posets).

Input: The set S) of all r-minimal posets.

Output: All sincere r-peak posets of finite prinjective type iteratively
dominated by posets in S(").

Description of the algorithm:

STEP 1. Apply Algorithm 6.7 to all posets in S to get the family
Vo) = Ugesn Y(J).

STEP 2. For ¢ € N define inductively );) in the following way. If },, is
defined for some n € N, apply Algorithm 6.7 to any poset I € ), to get
Y(1). Set Yiuar) = Usey, V(D).

STEP 3. The output is V = U;en V(i) =

THEOREM 6.9. (a) Let I and Y(I) be as in Algorithm 6.7. Then Y(I)
is the set of all sincere r-peak posets of finite prinjective type min- or maz-
dominated by I.

(b) Let 8 and Y be as in Algorithm 6.8. The set Y is finite and con-
sists of all r-peak posets of finite prinjective type iteratively dominated by
r-minimal posets.

Proof. (a) Let J be a sincere r-peak poset of finite prinjective type which
is min- or max-dominated by I and let J\I = {c}. Lemma 6.5 shows that J €
X(I), where X (I) is defined in Step 2 of Algorithm 6.7. By Definition 6.1,
there exists a sincere positive root z of ¢y such that z is a sincere positive
root of ¢, where Z; = z; for j € I and Z. = 1. Proposition 4.3(b) shows that
D.q;(Z) = 1. This implies that J € Y(I). Conversely, the posets J € X (I)
of finite prinjective type satisfying condition (b) in Step 4 of Algorithm 6.7
are min- or max-dominated by I (cf. Definition 6.1). Now (a) follows easily.

(b) Y consists of sincere r-peak posets of finite prinjective type. There-
fore it is finite by Lemma 5.1. The remaining assertion is an easy conse-
quence of the definition of an iteratively dominated poset, and Algorithms
6.7 and 6.8. =

7. Proof of the main result. The proof of Theorem 2.1 is preceded
by two lemmata.

LEMMA 7.1. Let K be a field, I be one of the posets of Tables 2.2 and
let M be one of the KI-modules in Tables 8.1 of Section 8. Then:



THREE-PEAK SINCERE POSETS 171

(a) M € prin(KT)Nmods,(KT), where mods, (K1) is the full subcategory
of mod(K1I) consisting of the modules with projective socle.

(b) M is indecomposable.

(¢c) M is sincere.

(d) The canonical form of M can be represented by {0, 1}-matrices.

Proof. Statements (a), (¢) and (d) can be easily checked by a case-by-
case inspection of the K-diagrams (shown in Tables 8.1) of the modules M.
We prove (b) by a case-by-case inspection of the KI-modules M in
Tables 8.1.
(29,3)

The module M = M;37"". Note that I = .7-"7(?3:) is a weak peak reducible
poset with weak reducible peak ¢ = 1. In this case the weak peak reduction
can be visualised by the following diagram:

4 *1 4

2 13 E'l) 2 13 %

=9, NS Lo LN
Note that SyI = Fé? is the sincere two-peak poset of finite prinjective type
presented in [14, Tables 8.1]. Since the vector z%g’g) is a sincere positive root
of g7, by Theorem 1.3 there exists an indecomposable prinjective K I-module

1
X such that 2%9’3) = cdnX = 15'%°, By the definition of the functor G;

and by Lemma 3.2, the module Y = éﬁl(X ) is an indecomposable prinjective

11 11
SgI-module such that edn(Y) = 5'3% Note that cdn Ml(?) = 5'%”, where the

module Ml(g) is given in Tables 8.1 of [14]. By Theorem 1.3, there exists

an isomorphism Y ~ Ml(?) We recall from [14, Tables 8.1] that Ml(?) ~Y =
(Yi,ipj)i=jes,1, where the K-linear maps ;; are given in the standard basis
by the following matrices:

0 0 0 1 0 0 O
2P%; = |:1:| *o P2 = 10 ’ xP1 = 01 0 O y

0 1 0 0 1 0
1 0 0 O
01 0 0
we1= 0 0 1 0],

0 0 0 1

0 0 0 O
0 1 1 0 O
1 0 0 0 1 0
wp3= 1|1 1], 5304=[0], w5 =10 0 0
0 1 1 0 0 0
1 0 0 0 1
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According to Lemma 3.2 the module X ~ E;C:’;(X) ~ f‘é(Y) is an indecom-

posable prinjective KI-module. Moreover the definition of the functor f‘é
shows that X = (X’iaiwj)jjiefv where Xz = Y, iwj = i¥j for 4 75 *1, ] 75 2
and the K-linear map .42 is given in the standard basis by the matrix

«¥2 = [1 0]. Note that X = M7(§9’3), where M7(§9’3) is given in Tables 8.1.

Consequently, M7(§9’3) is an indecomposable prinjective K I-module.

In a similar way we construct the remaining sincere indecomposable prin-
jective representations of weak peak reducible posets. The details can be
obtained from the author upon request. m

Denote by PW) the set of all sincere r-peak posets of finite prinjective
type of cardinality n. Moreover let W™ be the set of all sincere posets J of
finite prinjective type, which are min- or max-dominated by some poset I in
PWTn=1) "and let S be the set of all r-minimal posets of cardinality n.

LEMMA 7.2. Let m € N and r > 2. If no poset from PW™) contains
Fi, F! or F!' as a peak subposet, then W(m+1) y §rm+1) — pyy(rm+1),

(2 (3

Proof. The proof is analogous to the proof of Lemma 7.1 in [14]. =

Proof of Theorem 2.1. (c) By Lemma 7.1 any K.’Fi(?’)—module Mi(j’?’) in

Tables 8.1 is indecomposable, prinjective and cdn Mi(j 3) = zZ(j ’3), where z,fj 3)

is given in Tables 8.1. Conversely, let X be an indecomposable prinjective
K]:Z-(s)—module satisfying cdn X = 21(3,3). Theorem 1.3(f) yields X ~ Mi(J’B)
and (c) is proved.

b) Tt is easy to see that any vector 2*>) in Tables 8.1 is a sincere positive
y Y i

Z(j’g) e N and (/e (zi(j’3)) = 1. Conversely, let [ = ]:i(g)
be any of the posets of Tables 2.2. In [18, Section 1] and [14, Remark 7.3]
one can find a construction of (sincere) positive roots of a weakly positive
quadratic form (reflections of roots, construction of Weyl roots). Applying
these methods we can prove that any positive sincere vector z € N! such
that ¢r(z) = 1 is one of the vectors zl-(j’g) in Tables 8.1 below. A detailed
proof can be obtained from the author upon request.

Now we prove (a) by a case-by-case inspection of the posets of Tables 2.2.

According to [21, Theorem 3.1] any poset .7:i(3) in Tables 2.2 is a three-
peak poset of finite prinjective type. Moreover the indecomposable prinjec-
tive K}"i(g)—modules Mi(j’?’) in Tables 8.1 satisfy (cdn Mi(j’?’))(k:) # 0 for all
ke ﬂ(g) and therefore ﬂ(g) is sincere.

Conversely, let I be a three-peak sincere poset of finite prinjective type.

We show that I is one of the posets in Tables 2.2. We use the following
notations:

vector such that z
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e X1,..., X} denote pairwise different sets consisting of pairwise incom-
parable elements of 1.

o I, I', I, I, I I™* i =1,....k %+ € maxI, * # +, are the
posets which are dominated by I and defined in Section 6.

e We denote by ¢ ¢ I an element such that 1U{c} = I; (resp. I/, I, I,
Ii’*, Ii’*’—i_).

e Let X(I) = X UXT (see Section 6, Algorithm 6.7).

e Let Y(I) denote the output set of Algorithm 6.7 with input /.

e We denote by SR(‘]':7 the set of all sincere positive roots of g;.

Now we are ready to apply Algorithm 6.8 to produce a complete set of
three-peak sincere posets of finite prinjective type which are iteratively dom-
inated by 3-minimal posets. For any i € {1,...,90}, applying Algorithm 6.7,
we construct the set y(ff”) of all posets min- or max-dominated by .7-"1»(3).

First we find the set of all 3-minimal posets. For this purpose we have
to analyse [14, Tables 3.2 and 3.3] all sincere two-peak posets of finite prin-
jective type and sincere positive roots of their Tits forms. It is easy to check
that S® = {F®) . § = 1,2,44,47,54,55,56,70,73,76,77} is the set of all
3-minimal posets.

Now we describe our procedure:

(1) Applying Algorithm 6.7 we construct all posets min- or max-domina-
ted by the poset

1
I:]?l(?’): *1/%\*3

STEP 1. The set X7 = {1} is the only set required in Step 1 of Algo-
rithm 6.7.

STEP 2. The set X(I) associated with I in Step 2 of Algorithm 6.7
consists of the following posets:

c 1 1
% c 1 />J{< \* i \*3
c 2 3
L /1N
Iy : *1/i2\*3 Loyt %17 %2 "3 SRR i1 Ihrixe *l/iQ
because I' = I, I, = I, = L, I™ = I%2 = ' and Jh1*2 =

Jh*2:x3 — lok1%3

STEP 3. It is easy to see that the set of all sincere positive roots of ¢; is
SRS, = {251’3) = (1,1,1, 1),252’3) = (2,1,1,1)} (see Tables 8.1), where the

. i3 .
coordinates of the vectors z%z ) = (21, 2y » 24 245) are indexed by elements

of I.
STEP 4. We note that chp,*l(z%l’g)) =2#1, chp,*l(z%z’g)) =3#1
and D.qr, (z§2’3)) = Deqr,, (z£1’3)) = Dcqpieg (z§1’3)) = 1. The poset I is of

1,%1,

infinite prinjective type and I, , I'"*1"*2 are of finite prinjective type (see [21,
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Theorem 3.1]). Therefore the latter posets satisfy the conditions required in
Step 4 of Algorithm 6.7 and they are all posets min- or max-dominated by I.

We note that I, = 2(3) and Th*i*2 — ‘7:?52)‘

2)1=7Y.

StEP 1. X7 = {1}, X5 = {2}, X35 ={1,2}.

STEP 2. The set X'(I) in Step 2 of Algorithm 6.7 consists of the following
posets:

¢ 1
2 % C\2 ,/1 N 2 /12\*3 2 i \*3
I : }q /iz\*s I, i1 iQ x3  Ih*1 \i1 Ihx1*2 i1/i2
2 1 2 1 ¢
LN e 1
s o i/ AR
Tl*2 iZ JLli*2,%3 iz\'*3 I il /iQ\"*3 Liqy *1 *9 *3
c 2 1
e LN
2 1 c *9 *3
]3 il/ig\'*g ]3: il
STEP 3. SR} = {zél’?’) = (1,1,1,1,1), 252’3) = (2,1,1,1,1), Zg?)’g) =

(2,1,2,1,1)} (see Tables 8.1).

STEP 4. Note that Degpie: (25°) # 1, Deqpos (25°7) # 1, Dogpa(25"))
# 1 for i = 1,2, 3, the posets Iy, I*!, I3 are of infinite prinjective type (see
[21, Theorem 3.1]) and D.qji,1,x (251’3)) = chh,*z,*g (251’3)) = D.qr, (z§3’3))

= chj*a(zél’?’)) = 1. The posets I1*1*2 = .7:453), Ih*exs = .7:5(3), Iy = .7:6(3),

I3 = ]—'S’) satisfy the conditions in Step 4 of Algorithm 6.7 and they are all
posets min- or max-dominated by the poset I.

In the remaining cases we only list the output sets y(ff”)), 1=3,...,90.
The procedures described above work well. The details are left to the reader.
A complete proof can be obtained from the author upon request.

VFD) ={F i=4,5,8}, VFD) = {F® i=9,... 13},
V(FD) ={FP i =10,13}, VEFED) = {FP i = 12,14},
VEFD) = {FP i =13,14}, V(FED) ={F® i =10,15,16},
V(FD) ={FP i=17,18}, VFD) ={F® i =19,20,21,22},
VFEDY = {FP i = 23,24, 25}, VFD) = (F® i = 17,22, 26},
VFD) ={F® i =25 27}, VFD) ={F® i =27 28},
VFD) ={F® i =20}, VEFED) = {F® i = 21,29, 30},
V(FD) = {FP i =31,32,33}, VFED) =,

VFD) = {FD i = 34,35,36}, VFD) = (FD i =37},

V(FD) = {F® i = 38,39}, VEFED) = {F® i = 36,37},
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VFR) = {FY 1 = 40}, VFED) ={FP i= a1},

VFR) = {F" i =40}, VFED) = {FP 5 i=33},

V(Fs) =0, V(FE) =0,

V(FS) ={FY 1i=38}, V(FED) = {FD i = 42,43},
VEFD)=0,j=31,...,43, V(FED) = {FD) i =8,45,46,47},
VFE) ={F? :i=16,48,...,52}, VFD) = {F i =10,51,...,55}
V(FED) = {F® i =15,50,54,56}, V(FED) = {F® :i=230,57,...,60},
V(FED) = {F® i =58,61,62,63}, V(FED) = {FP i =60,63,64,65, 71},
V(FD) = {FP) i =29,59,61,66, 67}, V(FD) = {FP i = 21,57,62, 64,66, 68},
V(FR) = {FY i = 66,60}, VFD) = (F® i = 20,64, 70,71, 72},
V(FD) ={FP i =19,67,69,73,74,75}, V(F) = {FP :i=163,65,72,76,77},
V(FD) ={F i=a2}, VFD) = (F® i = 43}

V(FDYy = {F® i = 178,90}, VFED) = {F® i =719},

V(FR) = {F i = 80,90}, V(FS) =0,

VFS) ={FP i =719,81}, V(FED) = (FP +i = 39,82},

V(FD) =0, VFD) = (FO i = 38},

V(FG) = {F i =718,83}, V(FE) =0,

V(F) ={F i = 84,86,87}, VFED) = (F® i = 37},

V(F) =0, VFD) = (F® i = 82,80},

V(FD) = {F® :i=34,35,83}, VEFED) = {FO) . i = 86},

V(FRD) ={F i=387}, VFD) = (F® i = 81,88},

V(FD) ={F : yi = 89}, VFED) =0, j=78,...,90

It is easy to check that (U2, y(fi“)) is the set of all posets in Tables 2.2.
From the constructions and remarks given above it follows that the posets
of Tables 2.2 are all the three-peak sincere posets of finite prinjective type

iteratively dominated by 3-minimal posets. We note that .7-"3(;’) contains FY
and that no other poset (# fég)) of Tables 2.2 contains F;, F, or F!' as
a peak subposet.

Since Fé;) contains F3, Lemma 7.2 does not work in this case. We con-
sider the set Y3y of posets which are dominated (but not min- or max-

dominated) by fég). By Lemma 7.2 and Theorem 6.3 the set [J2, y(ff”) U
Y39 gives all sincere three-peak posets of finite prinjective type.

Consider the following three posets:

5 1 5 1—%3 5 1—%3
(li 4\/%\* l N | e
3 6 4 «ce—2 64 c—2
1/ N Nl ) Nl
I: %1+=3+c %2 J: *14—3  *g 32 P: *14—3 o 32
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Note that P is of infinite prinjective type. Moreover
SR+(3) = {Z = (17 ]-7 ]-7 ]-7 ]-7 ]-7 37 ]-7 1)}
f32

(see Tables 2.2 and 8.1). We can check easily that D.qr(z)=D.qj(z)=2#1.

Therefore Fég) does not dominate I, J, P. Hence )30 = (). This finishes the
proof of (a). m

The results in [12], [13], [14], [15] and in the present paper provide a com-
plete classification of sincere posets of finite prinjective type and their sincere
prinjective indecomposable representations. Let us make some concluding
remarks about this classification.

REMARK 7.3. (a) A complete set of 14 sincere one-peak posets of finite
prinjective type and their 42 (up to isomorphism) sincere prinjective inde-
composable representations was given by M. Kleiner in [12], [13] (see also
[20, Theorem 10.2 and Tables 10.7] for a correction of Kleiner’s list [13]).
A complete set of 60 sincere two-peak posets of finite prinjective type and
their 328 (up to isomorphism) sincere prinjective indecomposable represen-
tations is given in [14]. A complete set of 90 sincere three-peak posets of
finite prinjective type and their 723 (up to isomorphism) sincere prinjective
indecomposable representations is given in the present paper. We finish this
classification in [15], where we present a complete set of sincere r-peak posets
I of finite prinjective type, for r > 4, and a complete set of indecomposable
modules in prin(K ) and their coordinate vectors. It follows that there are
precisely 40 sincere 4-peak posets of finite prinjective type, and 6r+2 sincere
r-peak posets of finite prinjective type for r > 5. The total number of sincere
indecomposable prinjective representations of 4-peak posets of finite prinjec-
tive type (up to isomorphism) is 364, and for any r > 5 the total number of
sincere indecomposable prinjective representations of r-peak posets of finite
prinjective type (up to isomorphism) is 18r — 23.

(b) It follows from the tables in [20], [14], [15] and Tables 8.1 in the
present paper that more than half of the sincere posets of finite prinjective
type have only one (up to isomorphism) indecomposable sincere prinjec-
tive representation. So the corresponding Tits quadratic form has only one
sincere positive root.

(c) It follows from the tables in [20], [14], [15] and Tables 8.1 in the
present paper that the canonical forms of indecomposable representations of
sincere posets of finite prinjective type can be represented by {0, 1}-matrices.
These canonical forms do not depend on the base field K. It seems that this
is not accidental (see [19] and [10] for details).

(d) Let I be a sincere poset of finite prinjective type. The algebra K1

is not, in general, of finite representation type. For instance I = fég) is of
finite prinjective type, but K1 is of infinite representation type.
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We finish this section with a theorem which says that the algebra KT
is a tilted algebra for any sincere poset I of finite prinjective type (see
[18, Section 4], [9] and [26]). Recall that a connected component P of the
Auslander—Reiten quiver I'(mod(A)) of a K-algebra A is called preprojective
if P contains no oriented cycle and each point of P has only finitely many
predecessors. Here U is a predecessor of V provided there is a path U =
Xo— X1 — ... — X, in P with n > 0 (see [2], [4], [18] and [20]).

THEOREM 7.4. Let I be a sincere poset of finite prinjective type. Then
the K-algebra K1 is a tilted algebra. In particular gl.dim KT < 2.

Proof. Without loss of generality we may assume that [ is connected.
Let I = {1,...,n,p1,...,pr}, where maxI = {pi1,...,p,}. Moreover let
Py,....,P,,P,,..., P, be a complete set of pairwise non-isomorphic inde-
composable projective KI-modules. It is easy to see that this is a com-
plete set of pairwise non-isomorphic indecomposable prin-projective mod-
ules (i.e. projective objects in the category prin(K1)). Denote by Qf, ..., Qs,
Qpys---, Q. a complete set of pairwise non-isomorphic indecomposable
prin-injective modules (i.e. injective objects in prin(KTI)). The reader is
referred to [17] for details.

By Theorem 1.3 the Auslander—Reiten quiver I'(prin(K)) is connected,
finite and equal to its preprojective component P (I). Therefore we can define
a partial order — on the set {Qf,...,Q5,Q; ..., Qp } QF — Q7 if and
only if @7 is a predecessor of QF in I'(prin(K1)) = P(I). Moreover we can
choose 49 € I in such a way that Qj is minimal for —. Denote by Py the
full subquiver of I'(prin(K1T)) consisting of all predecessors of Q5 .

We claim that the Auslander-Reiten quiver I'(mod(KI)) has a prepro-
jective component. Indeed, since I is of finite prinjective type it contains
no subposet of the form P, ; (n > 2) listed in [21, Theorem 3.1]. Therefore
by [4, 2.1] any point = € I is separating in the sense of [5], [4]. From [4,
Theorem 2.5] it follows that I'(mod(K 1)) has a preprojective component P.
Moreover there exists ¢ € I such that P; belongs to P.

Since I is sincere, there exists a sincere indecomposable prinjective rep-
resentation M of I. We now show that M lies on P.

Since M is sincere, [9, Lemma 2.16] shows that Homg(P;, M) # 0 and
Hompg (M, QY) # 0 for any i € I. In particular the modules M and P;, for
1 € I, belong to Py.

Consider the following Auslander—Reiten sequence in prin(K7):

(7.5) 0-X—-Y—-2Z-0,
where X, Y, Z are in Py. We note that

(1) Homg(Z, P;) = 0for j = p1,...,pr, because P; are simple projective
modules,
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(2) Hompg( ;?,Y) =0 for j =1,...,n, by the choice of 4.
By (1), (2) and [9, Lemma 2.17] the sequence (7.5) is an Auslander—Reiten
sequence in mod(K ). Moreover we have shown that M, P; € Py, i € I, and
therefore it follows easily that all the modules M and P;, for ¢ € I, belong
to the same connected component of I'(mod(KI)). Since there exists j € 1
such that P; € P, it follows that M and F;, for i € I, all lie on P.
Therefore P is a preprojective component of I'(mod (K I)) which contains

a sincere module M. By [18, 4.2], K is a tilted algebra and gl.dim(KT)
<2.m

8. Tables of sincere prinjective modules. Below we present a set
of canonical forms of sincere prinjective modules Ml-(j 3)
algebra K .7-";3). From Lemma 7.1 it follows that the modules Mi(j %) are those
modules in prin(K]-'i(?’)) such that cdn Mi(j’?’) = zl-(j’?’) (see Tables 2.2). By
Lemma 7.1 the modules Ml-(j 3) are indecomposable. All sincere prinjective
representations in Tables 8.1 are constructed by applying the methods de-
scribed in the proof of Lemma 7.1.

In the tables below the K-linear maps a, b, c, e, f,... in the definition of

over the incidence

Mi(] %) are defined by their matrices in the standard bases. Following [20] we
denote by d the K-linear map defined by the matrix of the form [1,1,... 1]
(or by its transpose). Moreover the K-linear map denoted by d;, V...V d;, is
given by the matrix whose jth column is the i;th standard vector (see [20]).
The K-linear maps denoted by 9,2\, /O , o—, <o are defined by matrices
of the form

0 ... 0
1 0
0o ... 1

or by their transposes. The remaining K-linear maps are defined by matrices
of the form

1 ... 0
0 1
0 0

or by their transposes.
(7,3)

In the third row of the tables the coordinate vectors z;

tive K ]—'i(3)—modules Mi(j ) are given.

of the respec-
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Tables 8.1
Sincere prinjective K I-modules, where
I is a sincere three-peak poset of finite prinjective type

(2,3) (1,3) (2,3) (1,3) (1,3) (2,3)
M} My My Mg My My
K K N
2 o 1 2\ 1 2\ K K2 K
K K K K K K K (1 a N
Ald N\ Lol N L Ald N\ AN Lo aN d
K K K k' K K K K K K K K K | K2 K
1 1 1
2 11 12 11 111 111
171 111 111 11 i1 21
(4,3) (1,3) (1,3) (1,3) (2,3) (3,3)
My M M My My My
=2
1T N K K K
3 LN
K /OK K %2k K2 K2 K K K K K2 K K K2 K
a™ AN slaNd FOUT | vorasy | L slant
K2 K2 K K K K K2 K K K K K K K2 K K
2 11 1
171 i1 21 111 121 121
22 11 172 111 111 211
110
“=l101
(523 2(6:9) (723) (13 (28 (1)
K K AN
Kk K2 K| Kk K3 K | K K3 K <N Y, 27 L2
K2 x2 | K K K2 K2 K
T wrdNL |1 stanNl | 1 slaNd S N aNl s
2 2 2 2 2 2 o LN 2 2
k2 Kk K2| k2 Kk K2?2| k2 K2 K2| K K K K K2 K K K
T T T
121 131 131 11 11 1111
212 212 222 111 i21 21
110
“=l101
(2,3) (3,3) (4,3) (5,3) (6,3) (7,3)
Mo Mo Mo M Mo M
K2 K K2
K K K el S ld S la
2t 2, 2 K3 K3 K |K? k3 K | K3 K3 K
K2 K2 Kk | kK2 K2 K|l K2 K2 K
Al N1 ONLd ] Tast N TN Nda] el Neasr (9 o N [T Nt NG
K K K2?2| k K2 Kl K K2 K2| K K2 K2| K K2 k2| K2 K2 K2
1 1 1 2 1 2
111 111 111 111 121 111
112 121 122 122 122 222
—[101
a=[ ! 11 L1 110
_[1r10 a=[ } a=|10 b—|:001:|
b=l101 01
(2,3) (3,3) (4,3) (5,3)
M My My 11y
K
9 N K2 K2 K2
K2 K La~, La ™ La ™\
q K3 K K3 K K3 K
3 b b lb
K K K K4 K K4 K2 K4
L Pla U vele Pdp /e Le U e le
K2 K2 K2 K2 K3 K2 K3 K2
T Pl Pl Pl
i1 11 11 i1
11 11 11 21
22 22 32 32
a=dyVd3 b=dyVdoVdy a=dyVdg b=djVdyVdy a=dyVd3 b=diVdoVdy
e [ 110 ] c=dj vVOVOVdy c=djVdgVOVdg c=djVdgVOVvdg
101 0101 0101 1101
c=l1110 =l1110 “=l1010
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(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3)
Myy My, My, My My Myy My,
2 2 2 2
K K K K K K K K K K 3 2
K K K K
T N S N I N 1N I N T la~
K? K2 k| K2 K3 K| K? K3 K | K2 K3 K| K2 K3 K | K2 K* K | K2 K* K
L sld L sld I la L sld L sla L la L sLlb
K2 K K2 K K2 K2 K3 K K3 K2 K3 K2 K3 K2
11 12 T2 T2 12 3 12
111 111 i11 i11 111 11 121
21 21 22 31 32 32 32
110 110 0101 0101
e=|101 a=l101 e=l1110 a=daVdz b=, 1o
(8,3) (1,3) (2,3) (3,3) (4,3) (5,3) (6,3)
My Mg My Mys My My My
3 x K K2 K K2 K K2 K K2 K
KoK K K LN 9 Nl 9 Nl 7 N9 9 N3
K2 Kt K2 1 2\1 K K2 K K K3 K K K3 K K K3 KZ2 K K3 K2
1 la RO |1 sl 1 Pld 1 Pla 1 Ald 1 Pla
K3 K2 K K K? K K? K K2 k2 K? K K2 k2
13 1 11 21 21 21 2
112 111 111 111 111 112 112
32 i1 21 21 22 21 22
rrio01 110 rt1io0
?=|1010 ?=l101 ?=l101
(7,3) (8,3) (9,3) (1,3) (2,3) (3,3) (4,3)
Mg Mg Mg My My My My
K K
K3 K K3 K K3 K K f q q
la N1 la 1 la ™\l ! 2 2 2 3 2 3
K K% K2 K K4 K2?2| K2 k4 K2| g2 K2 k| K° K° K | K2 K3 K | K? K
L le dol o le I o le T oolda~l | b osranNd L sldNL L slaNl
K2 K2 K3 K2 K3 K2 k2 Kk kK| K2 K K?2| kK2 Kk K2| K2 K2
31 31 31 T T T T
112 112 212 121 121 131 131
22 32 32 211 212 212 25
a=dqVdgVdy a=dqVdgVdy a=dqVdyVdy
b=djVOVOVdy| b=dyVdyVOVdg b=dqVdoVOVdg e [ 110
0101 0101 1101 101
“=l1110 “=l1110 ‘=l1010
(5,3) (6,3) (7,3) (8,3) (9,3) (1,3) (1,3)
Myy Myy Myy Myy My Mys Mg
2
K K
) o) i i i K i
2 L3 2 .3 L L i LN 3 2
K2 K3 Kk | K2 K3 K | g2 g4 x| K2 K4 K K2 x4 k2| g2 g2 k2| K K
LosrdNg LoslaNgd L slapN\d L slagNldy | L Slap\l 1NL sld | odl N LN
k3 Kk K?2| k3 K2 k2| K3 K2 K2| k3 K2 K3 k3 K2 K3 | K K2 K K K2
T T T T T T 1
131 131 141 141 142 111 i1
312 322 322 323 323 121 121
110 o101 o101 rrio01
a:[l()l] “=l1110 “=l1110 ?=l1010
b=dyVOVOVdy | b=djVdgVOVds | b=dyVdyV0Vds
(2,3) (1,3) (2,3) (3,3) (4,3)
My M7 My My, My,
K20 K K K K K2
il SN 1 oL\ 1 LN 1 29 N
K3 K2 K2 K2 K2 K2 K2 K2 K K2 K2 K3 K K2 K3 K3 K
al N0l L oold Nl el Nl vl N g
K2 K2 K K2 K K3 K K3 K K3 K
1 T1 T1 T 1 T2
i1 1111 1111 1121 1111
221 21 31 31 31
11 111
“:[13[1)] a=|01 a=|010
01 001
(5,3) (6,3) (7,3) (8,3) (9,3)
M M M M 1
K K K K2 K K2 K K2 K K2
LN 2oL\ f SN |1 SN 9 PN
K2 K? K% K| g2 g3 g3 g k2 k3 k4 k| K2 K? K* K K3 K3 Kkt K
Nl Sla NL v lb N sl aNl o L aNl ol
K3 K2 K3 K2 K3 K2 K4 K2 K4 K2
T 1 T T2 T 2 T 2
1121 1111 1121 1121 2121
32 3 32 42 42
0001 0011
110 0017 1y 0011 Vo 010
a={101 a=|100 b=|101 || o= ro1o a=dyvdy b=| 101 ||e=d1vdavdy b= o1
0010 0010
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(10,3) (1,3) (1,3) (2,3) (3,3)
My, Mg Mg Mg Mg
Pl 2
K K K K K
K K K
divdgl SN 1 LNl VRN SN LN
k3 K3 kY K| K2 K2 K2 K| K2 K2 K?2 K| K2 K2 K2 K| K2 K3 K2 K
aNl Al Nl ld dl Nl Nl g LNL N g LN o\l g
K* K2 K2 K K K K2 K K2 K2 K K2 K2
2 2 111 1 1 1
1121 1111 1111 1111 1211
42 21 112 122 122
0001
1011
a=divdavdy b=| 0101 a=dqVvdyVdy
0010

(4,3) (5,3) (1,3) (2,3) (3,3)
M Mg My My My
K K K K K
e LN LN 27t g 2 Lt
2 k3 K2 K| g2 K3 K2 K2 k2 K2 K2 K k? K? K? K | K K K3 K
NE NL g I NE N va RN . NL s 2 N
K K2 K K K2 K K K2 K K K2 K2 K K2 K2
1 1 1 1 1
1211 1212 1111 1111 1121
123 123 121 122 122
11 11
a=|10 a=|g 1 | b=divdivdy
01
(4,3) (5,3) (6,3) (1,3) (2,3) (3,3)
Mo Moo Mo M Moy My
K20 K K20 K K20 K
LN LN b
K2 K2 K3 K| K3 K2 K3 K K3 K2 K3 K 3 K2 K 3 K2 K K3 K2 K
Lot s S Lot s S al NI s S Al L NL [dl SN L N el SN LN
K K3 K2 K K3 K2 K2 K3 K2 K k2?2 kK| K K2 k2| K2 K? K
1 1 1 11 11 11
1121 2121 2121 111 111 i11
132 132 232 121 122 221
L1 111 110 110
a=|01 a=|010 a=|101 a=|1¢1
01 001
(4,3) (5,3) (6,3) (7,3) (8,3) (9,3)
Moy Moy Moy Moy Moy Moy
pl 2
K2 K K20 K K20 K K2 K K3 K2 K3 K2
1 1 1 1 1 1 1
K3 K3 K | k3 k2 K| K3 k3 Kk | K3 K3 K K4 K3 K K* K3 K
dl NlaNI Jal N0 LN [dloN LN [ L eNieNg LoaN 1eNg LoaN 1eNg
K K2 k2| K2 K2 K2?| K k3 k2| K2 K2 K2 K2 K2 K2 K2 K3 K2
1 1 1 11 T2 T2
121 111 121 121 111 i11
122 222 132 222 222 232
1011
fto1o a=|0100
r110 r110 1017, 1107 | (o101 0010
a=lp01 a=l101 @=lo11 [*=|o001 101 100
b= [0 11 } p=|011
001
(10,3) (11,3) (12,3) (13,3) (14,3) (15,3)
Moy Moy Moy Moy Moy Moy
5 5 K30 K? K3 —o K2 K2 K K2 K K30 K
oK i 1 i 1 ! 1 1 v 1 1
K4 K4k K4 K% K K4 k4 K2 | K3 K3 K K* K3 K K4 K3 K
al BNleenl al N\ LN al N\ 1pNle |1 ool N\g Loan it NS al N1 N
K2 k3 K2 K2 K3 K3 K2 k3 k3 | k2 k3 K2 |Kk2 K3 K2 K2 K3 K2
12 12 12 1 1 21
121 121 122 121 221 121
232 233 233 232 232 232
a=dq VdoVdaVdy e [o 101 }
b=dyVdyVdzVdy 0101 1310 101 1011 L1041
1010 “=l1110 01 a=|011 a=[0110 “:[1010]
c=[0101 b=dj VdgVdyVd = 001 0001
0010 1VdgVdaVdg 01
e=dy VdyVda V0 b=dj vdaVdayVvdy
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(4,3) (6,3)
My, M8
K K K ,
sola g K2 K
2 2 3 2 v la L
K K K K3 K 37 35 2
1 Loand Nt a e
K K2 K K2 K2 K k2 K
11 11 21
111 121 111
122 122 123
11 11 s
a:[l 0 ] a=|10 b:[ 1 ]
01
(10,3) (12,3)
My, hYSs
K2 K K2
v la L Salb S la
K+ k2| k* K? 3 g4 g2
N leNd L exoleNd dl b\ leNl
kK2 k3| k2 K2 K K3
31 21
111 121
223 133
a=dqVdgoVdy 11
110 RER
b=[101] 100 *=lo1
b=1p11 10
i 100 110
} 110 b=|101
vovd “Tlro1 100
2 e=dq VOV e=dy VdyVOVdg
(15,3) (17,3)
Mo My,
2 K3
K 9
e 4 5
K4 k4 K K
L bNleNd al N1 e\
K2 K K2 K3
21 31
221 121 121
233 233 234
1 1010
o 110 01107 a= } *=lo101
1 |e=|101 ] a= —|l1101 5 010071
100 1000 01010
vovd c=dy vdsvOovd b= (1) *=l10100
2 3 Tevez 3 01011
(1,3) (1,3) (2,3)
Mas Maa Moy
K I3
1 N 1 N
KK sz $a
K2 K 1 dyvdg ; 1Vdg
K
ta 9 N L dyvdgvdy 1 dyvdgvdy
K3 K2 4 4
K K K K
2N U valb al Al e
K2 K2 K2 K2 K3 K2
1 1
11 11
11 1 1
1111 11 11
272 22 32

orRroOROR
RO RH RO
oroooOr
moRORO
OO R—

orOoOROR
HORRRPO
orocooOr
morORO
OO mL—

a=dVOVOVdy

_[o101
b=l1110

a=dgy b=dyVdyVOVds

_[oio1
“=l1110
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(3,3) (4,3) (5,3) (6,3)
Moy Moy Moy Moy
w2 K w2 2
1 djvdg 1 N /1 dyvdg o1 _dyvdg
K K3 K2 K K K3 K K3
1 dyvdgvdy 1 dyvds 1L dyvdavdy 1 dyvdaVvdy
K4 K K4 K4
1 dyvdgvdgvds 1L dyvdgvdy 1l dyvdavdgvds 1 dyvdaVvdgvds
K K5 K2 g4 K K5 K2 K5
al Sy 1€ L al b al Sy 1 oe L Sa L b
K3 K2 K3 K2 K3 K3 K3 K2
2 T 2 2
11 11 11 11
1 1 1 1
11 21 11 21
32 32 33 32
a=dy b=djVdyVOVOVdg a=dq VdyoVOVdg a=dy b=d;VvdyVOVOVd3 a=dq VdyoVOVOVds
[01011] b[11o1] 28‘1)[1)[1) b[o11o1]
P - o= -
11100 1010 01110 10110
(7,3) (8,3) (9,3) (10,3)
Moy Moy Moy Moy
K2 K2 K2 K3
o 1 dyvdg L dyvdg L _dyvdg L dypvdgvdy
K K K K K K K K
| dyvdgvdy L dyvdgvdy L diVvdaVdy L dyvdgvdgvds
K K K4 K
| dqvdgVvdsgVvds 1 dyvdgvdsgvds 1 dyvdgVvdgVvds 1 dyvdgvdsVvdsvdg
K2 K5 K2 K5 K2 K® K2 K6
[N al 7y L e al p L e I Va1 b
K3 K3 K4 K2 K* K3 K4 K3
Pl Pl Pl 3
i1 11 11 1
1 1 1 i
21 21 21 21
33 12 13 13
=doVvd
a=dqvdyVOVOVds a=dgVds ZﬁdQ 22 ova a=dq VdaVOVOVdyVdy
10001 b=dq VdgVdsVOVdy =dy VdaVdzVOVdy 100001
b=|01110 [01101] ‘;‘;géé b=|010110
11010 c= c= 111000
11010 01110
(11,3) (12,3) (13,3) (14,3)
Moy Moy Moy Moy
w2 w2 =2 %3
1 divdg L _dyvdg /L o divdy L dipvdavdy
K K3 K K3 K K K K
1 divdgvdy 1 divdgvds 1 divdgvdgVvds 1 divdgvdgVvds
K K K K
1 divdgvdsVdg| | divdgovdzvdyvdg 1 divdgvdgvdyvdg 1 divdgovdgvdyvdg
K2 K6 K2 K6 2 K6 K2 K6
al Lo al Lo al p L oe al p Loe
K4 K3 K4 K3 K4 K3 K4 K3
Pl Pl 2 3
i1 i1 21 i2
1 2 1 1
22 21 21 21
13 13 13 13
a=dgVdg a=dgoVdg a=dgVdg a=dgVdg
b=dq VdgVd3VOVOVdy b=dq VdyVd3VOVOVdy b=dq VdyVd3VOVOVdy b=dq VdgVd3VOVOVdy
000101 000101 000101 000101
c=|[101010 e=|[110010 e=|101100 e=|110010
10100 011100 10010 011100
(1,3) (2,3) (3,3) (4,3) (5,3) (6,3) (7,3)
Moy My Mg o5 My Mog Mog
K K K K N N
T N\ T N4 K2 K K2 K K= K K2 K K= K
K2 K K2 K la N\l la N1 La g Ta~l laNd
q q K3 K K3 K K3 K2 K3 K K3 K2
3 3 1b 1b 1b 1b 1b
KoK KoK K K4 K4 K K4 K2 K4 K K4
L APld I Pla I sele dal e le L vcle U sele dal e le
K2 K K2 K2 K2 K2 K3 K2 K2 K2 K3 K2 K3 K2
11 1 21 21 21 21 21
i1 11 11 11 12 11 12
11 11 11 11 11 21 11
21 22 22 32 22 32 32
a=dqVds a=dqVds a=dqVvds a=dqVvds a=dqVvds
110 b=dq VdoVdy b=dq VdoVdy b=dq VdoVdy b=dq VdoVdy b=dq VdgVdy
a= [ 101 ] c=d{VOVOVdy | e=djVdaVOVvdg | e=diVOVOVdy | c=dqVdyVOvds| c=dqVdaVOvdg
0101 0101 0101 1101 0101
“=l1110 “=l1110 €=l1110 €=l1010 €=l1110
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(8,3) (9,3) (10,3) (11,3) (12,3)
M25 A{25 M25 M25 M25
2
K K K3 K K3 K K3 K K3 K
taNg lTa 1 Ta 1 a1 La 1
K3 K2 K4 K2 K4 g2 K4 K2 K4 K2
Ib 1b Ib Ib 1b
X X
K2 g4 K K K2 K5 K K5 K2 K5
L ele dol cle L sele dol e le dovdgl ¢ le
w3 k2 K3 K2 w3 k2 x3 K3 x4 K2
21 31 31 31 31
12 12 12 12 12
21 11 21 11 21
32 32 32 33 2
a=dq Vdg a=dyvdgvdy a=dqyvdgvdy a=dyVdaVdy a=dq vdgVdy

b=dyVdgVdy
c=dVdyVOVds

[1323]

1010

[o01011
c=l11100

]

b=d|VdyVd3Vds
c=d1VdyVOVOVdg

[o1101
“=l10110

b=d|VdyVd3Vds
c=d1VdyVOVOVdg

b=dy VdyVdgVds

c=dyVdaVOVOVdg
00011

e=|10100

01110

b=dy VdgVdgVds
c=dyVdyVdzVOVvdy

[o1101
€=l11010

(13.3) (14,3) (15,3) (16.3) (17,3)

Moy Moy Moy Moy Mag
K3 K K3 K K* K K3 K K3 K
la 1 la Nl la X\l la ™\l lar\l
K+ K2 K4 K2 K5 K2 K* K?2 K5 K2
1b 1b 1b b 1b

K2 K5 K2 K5 K2 K6 K2 K6 K2 K6

L ele dovdgl e le L sele dovdgl cle dovdgl ¢ le

w3 K3 x4 K3 x4 K3 x4 K3 K4 g3

31 31 11 31 31

12 12 12 12 53

21 21 21 22 21

33 13 13 i3 13

a=dyVdyVdy
b=dy VdyVdgVds
c=dqVdgVOVOVdg
{1 0001 }
e=[01110

11010

a=djVdgVdy

b=dqVdyVdzVds

1
01110

00011
e= 1000

c=dqVdaVdzVOvdy

a=dyVvdgVvdyVds

b=dj VvdgVd3zVdsVdg
c=dyVdyVOVOVdzVdy

100001
e=|010110
111000

a=dyVdyVdy
b=dq VdyVdgVdg
c=dqVdgVdzVOVOVdy

000101
e=[101010
10100

a=dyVvdgyVds
b=dyVdgVdgVdyVdg
c=dyVdyVdzVOVOVdy

000101
e=|110010
011100

(18,3) (19,3) (1,3) (2,3) (3,3) (4,3)
Mys Mys My M, Mys My
K4 K K4 K2 K K K K
La N1 La N1 9 o s o L !
x5 K3 K5 K3 K2 K K2 K K2 K3 K2 K2
1b 1b [ N T A 1 N i la
K2 kS K2 KS K3 K3 K3 K3 K K3 k% K K3 k* K
doVvdgl e le doVvdgl e le L sld I la I la L sLlb
kY K3 kY K3 K3 K K3 K2 K3 K2 K3 K2
a1 12 T T T T
13 13 i2 i2 i3 i2
21 21 i11 i11 iT1 121
13 13 31 32 32 32
a=dyVvdyVdsVds a=dqVdyVdsVds
b=d1 VdoVdgVdyVdg b=dq VdoVdgVdyVdg amdg g
c=dy VdyVdzVOVOVdy c=dy VdyVdzVOVOVdy a:[l 1 0] ae [0 101 ] 0101
000101 000101 101 1110 =[1110]
e=|101100 e=|110010
110010 011100
(5,3) (6,3) (7,3) (8,3) (9,3)
Mo Mag Mo Mg My
K K K
K K
1 1
X2 K3 K2 K3 K2 K2 K2 K3 %2 K3
1 Lo\ dyvdgl LN dyvdgl la ™\ dyvdgl LN\ 1 la,
K3 K4 K2 K3 K% K K3 K4 K3 K% K2 K3 K5 K
L Ala djVvdgvdyl la dyVdgvdgl Lb dypVvdgVvdyl la L slb
K3 K2 K4 K2 K4 K2 K* K2 K* K2
T T T T T
13 13 12 13 13
112 111 121 112 121
32 42 43 42 13
[rio1 [o1o1 B [oto1 [1to1 a=davdzVdg
a=l1010 a=l1110 a=daVdz b=| 14 4 g a=l1010 p[01011
11100
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(10,3) (11,3) (12,3) (13,3) (14,3) (15,3) (16,3)
Mag Mag Mg Mag Mag Mo Mag
K K K K K K K
1 1 1 1 1 1 1
K2 k% K2 K3 K2 K3 K2 K4 K2 K3 K2 K4 K2 k%
1 lr\ 1 .Lar\ 1 .Lar\ 1 lr\ 1 lar\ 1 N L laXN
K3 K5 K2 3 k5 k2| k3 K5 K| K3 K5 K2 | K3 K5 K2 | K3 KO K2 K3 K6 K2
1 Ala L s1lb L s1lb L la L slb L la L s1lb
K* K2 K* K2 K* K3 k* K3 Kk* K3 Kk* K3 K% K3
T T T T T T
14 i3 i3 14 13 14 14
112 122 121 112 122 122 122
42 42 43 43 43 43 53
acdyvdsvd, |9=d92VdsVda 10001 a=doVvdzVdy 100001 1|a=d2Vd3Vdsvds
01101 00011 00011 000101
a=149110 01101 a=|01110 w—lo010110
b=[11010] —|10100 11010 —|11000 111000 —|101010
01110 01110 110100

(17,3) (18,3) (19,3) (1,3) (2,3) (3,3)
Mag Mag Mag M7 My7 My7
K K
y y i x| e e )
K K K K
s p—i K3 g4 K3 K4 T N L 1T N L K3 K?
U la U laN U laN [ TP tas 1
Kk* k6 K2 Kk* k6 K2 K* k6 K2 K K K
L Lo 1 1o 1 1o L2 aN T AN [ c
K5 K3 K5 K3 K5 K3 K2 K | K2 K2| K2 K2
T T Pl T T T
14 24 14 21 21 31
222 122 122 112 112 112
53 53 53 21 272 272
a=doVd3zVdyVds a=doVdgzVdyVds a=doVd3zVdyVds a=dyVdgVdy
000101 000101 000101 e 0 b=dq VOVOVdsy
={110010 ={101100 ={110010 —Ltoz1 0101
011100 110010 011100 C=[1110]
(4,3) (5,3) (6,3) (7,3) (8,3)
Myy Myy My My Myq
K K X K {(
1 1
K3 ®2 K3 K2 K3 ®2 K3 K2 K3 K2
la~ | la~, | djvdg la™ | la™, | djvdg la~, | dpvdg
K4 K2| K K4 K3 K2 K4 K2 K4 K3 K2 K4 K
dal e\ L % e\ I c dal e\ 1 % c
K3 K2| K2 K2 K3 K2 K3 K2 K3 K2
T T T T T
31 31 31 31 31
112 113 212 113 213
32 272 32 32 32
a=dyVvdgVdy a=dqVdgVdy a=dqVdyVdy a=dqVdgVdy a=dqVdyVdy
b=dq VdyVOVds b=dq VOVOVdy b=dq VdyVOVds b=dq VdyVOVds b=dq VdaVOVds
[o0101 _r0101 r1101 _Jo0101 r1101
“=l1110 “=l1110 “=|l1010 “=l1110 “=|l1010
(9,3) (10,3) (11,3) (12,3) (13,3)
Myy Myy Myr Myq My
K K K K K
1 1 1 1 1
K* K2 K% K2 K4 K2 K4 K K4 K2
la~ | la~ | la~ | la | la~ |
K5 K3 | K2 K° K3 K5 K3 K2 K5 K K2 Kb K3
dol % e\ L e\ dol % e\ doVvdzl % e\ L % c
K3 K2 | K3 K2 K3 K3 K* k2| K3 K3
T T T T T
41 41 41 41 41
113 213 113 213 213
32 32 33 12 33
a=dyVdyVvdgVds a=dyVdyVvdsVds a=dy vdyVdgVds a=dqVdyVvdzVds a=dy vdyVdgVds
b=dq vdeVOVOVds b=dq vdaVOVOVds b=d; vdy VOVOVdsy b=dy vdgVdzVOvdy b=dy Vdp vVOVOVdy
00011 10001
01011 01101 01101
e=l11100 e={10110 e=|10100 =[11010 e=|lo01110
01110 11010
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(14,3) (15,3) (16,3) (17,3) (18,3)
M7 My7 Myy My7 Myy
K K K K K
1 1 1 1 1
K* K2 K5 K2 K* K2 K5 K2 K° K3
la~o | la~ L la~ | la~ L la~ |
K2 K5 K3 | k2 K6 K3 K2 K6 K3 K2 KS© K4 K2 KS© K4
dovdgl e\ I e\ dovdgl e\ dovdgl e\ dovdgl e\
K4 K3 | k4 K3 K4 K3 K4 K3 K4 K3
T T T T T
41 51 41 51 52
213 213 223 214 214
13 13 1’3 13 13
a=dqVdoVds\Vds a=dqVdyVdgVdsVdg | a=djVdaVdgVdg =dyVdgVdgVvdyvdg | a=dqVdaVdgVdyVdg
b=dqVdgoVd3VOVdy b=d1VdgaVOVOVd3Vdy| b=dqVdoVd3VOVOVdy =d1VdoVd3VOVOVvdy | b=dyVdyVd3VOVOVdy
00011 1000017 000101 000101 000101
c=|[11000 c=l010110 e=[101010 10010 e=[101100
01110 111000 | 110100 011100 110010
A (19:3) (1,3) M (2:3) (3,3) (4,3) (5,3)
Maq Mg Mg Mg Mg Mg
K2 | K K K x I3
1 1 R 1 5 1 1 1
5 ®3 f( f( K2 2 K2
la~ | 3 3 3 3 1 1 dyvdgl
K2 6 x4 | K3 K3 K | K3 K% K | g3 g4 K3 x4 K3 K4
dyvdgl o\ Lo rdNg 1 slaNd 1 Sla b\i 1 sla b\ldQ dyVvdavdyl la b\l
K4 k3 | k3 Kk K2 | k3 K2 K2 |K3 K2 K2 | k3 K2 K3 K% K2 K2
Pl T T T T T
51 i i 1 i i
214 131 131 141 i 141
13 312 322 322 3 422
a=djVdgVdgVdyVdg
b=dy VdyVdgVOVOVdy _[o1o1 o101 [o101
000101 a:[}é?} “=|1110 “=|l1110 ?=l1110
e—=|110010 b=d VOVOVdy b=d1VdoVOVds| b=dyVOVOVdy
011100
(6,3) (7,3) (8,3) (9,3) (10,3)
Mog Mag Mog Mog Mog
K K
¥ 1 q K K
1 5 5 1 1
K2 K K K2 K2
1 dyvdgl dyvdgl 1 i
K3 K4 k2 K3 K4 K3 K4 k2| K3 K5 K K3 K5 K2
L sla b\ L dyVdgvdygl la b\ idQ dyVdgVvdygl la b\ L la b\ ldg 1 Ala b\ L
k3 K2 K3 kY K2 K3 k* K2 k3| k* K2 K3 k* K2 K3
T T T T T
1 1 1 1 1
142 141 142 151 152
323 423 423 423 423
1101 01 1 1101 01011 0 1101
1010 1110 1010 “=l11100 “=l10110
b=dj Vdg VOV b=d Vdg VOV b=d} VdaVOVds b=d) VdyVOVOVdg| b=d;VvdyVOVOVds
(11,3) (12,3) (13,3) (14,3) (15,3)
Mog Mag Mog Mg Mag
K K K K K
1 1 1 1 1
K2 K2 K2 K2 K2
4 5 beo o L ! . I
K3 K5 K K3 K5 K2 K3 K5 K2 K3 K5 K2 K3 K6 K2
1 la b\ ldg 1 la b\ ldgvdg 1 la b 1 la b\ ldyvdg L Ala b\ l
k4 K3 K3 K K2 k4 kY K3 K3 k4 K3 K% K* K3 K4
T T T T T
1 1 1 1 1
151 152 152 152 162
433 421 433 431 431
00011 01101 10001 00011 100001
a=|10100 11010 a=|01110 a=|11000 a=|010110
01110 bd Vo da OV d 11010 01110 111000
b=dq VdyVOVOVd3 Te1vazves 4 b=dq VdyVOVOVdg b=dy VdgVd3VOVdy b=dy VdgVOVOVd3gVdy
(16,3) (17,3) (18,3) (19,3) (1,3)
Mg Mg Mag Mg Mg
K K K K2
1 1 1 1
K2 K2 K3 K3 ff N
1 1 1 1 9 2 9
K3 K6 K2 x4 K6 K2 K4 g6 g2 K4 K6 K2 K2 K K
1L Ala b\ ldQVd3 1 la b\ ldavdg L la b\ ldgVvdg 1 Ala b\ ldQVdg, 1 la 169
k5 K3 Kk* K® K3 k4 k5 K3 K% K° K3 K4 K2 K30 K2 K
T T T pl
2 f 1
162 262 162 162 111
531 531 531 531 2121
000101 000101 000101 000101 01
a=|101010 a=|110010 a=|101100 a=|110010 1o et
110100 011100 110010 011100 =115t
b=dy VdyVdgVOVOVdy | b=dyVdoVdgVOvOovdy | b=dyVdoVdzVvOvovdy | b=djVdyVdzVvOv0vdy
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(1,3) (2,3) (3,3) (4,3)
Mzq Mz Mzq Mz
K20 K K20 K K20 K K20 K
al 9 al 1 al 91 al
K3 K2 K3 K2 K3 K3 K3 K3
Sl LN b 1 N S LN dUo TN
K2-k*5S K2 K K2-k45 K3 K K245 K3 K K2-k4S K3 K2
11 1 11 11
i1 i1 12 12
2121 2131 2131 2132
a=dqVdg b=dqVdyVdy a=dqVds b=dq VdgVdy a=dyVdg b=dqVdyVdy a=dqVds b=dq VdaVdy
foio1 foio1 ririo1 foio1
“=l1110 “=l1110 “=l1010 “=l1110
e=d1 VOVOVdy e=dyVdoVOVds e=dyVdaVOVdsy e=dyVdoVOVds f=d1VOVdy
(1,3) (1,3) (1,3) (1,3) (2,3)
Mg, Mzo M3 Mgy Mg
K K — K | K K K20 K K2 K20 K K20 K
1 Sl 1 SN 1 ldz /ag N\ 1 1 N il 1 N
K2 K2 K3 K2| K2 K2 K2 K| K3 K4 K4 K K K3 K3 k2 | k2 K3 K3 K2
Nl e\l Nl la\ Nl N L s 1 o1 a1 o9
K3 K2 K3—K3 K K4 K2 K3 K2 K K3 K2 K
T 11 T 1 112 1 11
1121 1111 1121 1121 2121
372 311 472 351 321
0110
[110 _ é } _ |1100 -~ } é
a=1|191 a= 01 a=djVdgb=| 41 g0 a= oy
1001
(3,3) (4,3) (5,3) (6,3)
M Mgy Mgy Mgy
K20 K K20 K K20 K K20 K
91 ldg &\ 91 ld3 o\ 1 ldg &\ 9 ldg &
K2 K3 K3 K2 K2 K3 Kt K2 K2 K3 K* K2 K2 K3 K% K3
al o sb L 9 al o1 9 A ] A S
K4 K2 K K4 K2 K K4 K3 K K* K3 K
11 1 1 T1
2121 2131 2131 2132
421 451 431 431
01 01 01 11
11 11 11 10
a=| o] | b=d1vdgvdy a=|4 ] | b=0vdivdyvo a=|o 1 | b=d1vds a=|¢1
10 10 10 10
(7,3) (1,3) (1,3) (1,3) (2,3)
M Mgs 36 Mgn M
{250 K N 5 K K K
1d: —K2 K d |d
3 al 1 < N odld N q AN 1 sdld N
2 3 4 3 2 3 2 2
K K K K K3 K2 K3_.K2?2| K2 K K 2| K2 2 2 2| K K K K
oL oL o9 N NLOND ld NLN L el
K* K3 K2 K3 K K2 K K2 K2 K K2 K2 K
11 1111 11 11 11
2132 1122 1121 1111 1211
432 3 351 221 221
01
11 10 11
=lo1 =111 “=l10
10
(3,3) (4,3) (5,3) (6,3) (7,3)
Mgq Mgq M Myq Mgyq
K K K K K K P 2 K K
9 SN 1 SN 9 SN 1 alb N\ 1 PN
K2 k3 K2 K2| k2 k3 K2 k3| k2 k3 K2 K3| K2 K K K K2 k3 K2 K2
NLNL S | NlLNL S | NLNL e | NloeNl el Nl el b
K2 K K K2 K K K2 K3 K K K K K K K
T 1 T 1 T 1 ) T1
1211 1212 1212 1212 1211
231 231 232 332 321

a=djVdyVdy

01
11
11 111 101 ?=lo1
a=|01 a=|010 a=|011 10 01
01 001 001 01 0110 b:[ll]
11 |e=|1101
10 1000
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(8,3) (9,3) (10,3) (11,3) (12,3)
M7 Mgz Mgy Mgy Mgy
K K K K K K 2 2
K K K K
1 1N 1 21N 1 LN 1 Salb b\
2 .3 2 2 2 3 2 3 <alb N\ 2 4
K2 K K K2 | kK2 K K K3 | k2 K3 K2 K3 | g2 g4 g3 K4 K? K K K
NENT el NENT el NLONL el Nle N\ le sl NLoenl g
K3 K3 K K3 K3 K K3 K3 K2 K3 K4 K2 K3 K3 K
T 1 T 1 T1 T2 T2
1211 1212 1212 1212 1211
331 331 332 342 331
a=d Vdy c=djVdyV0Vds o1
01 011 101 b=dyVvdg e=dyVdgVdy 11 ? i
a=|01 a=|010 a=|011 1001 *=lo1 :10
11 101 001 f= 0011 10
—|0001 c=dq VdgyVOVvd
0110 12 3
(13,3) (14,3) (15,3) (16,3)
Mzq M3q Maq Mzq
K K K K K K K K2
1 VRN i SN 91 LN 1 7 ola N\
K2 K% K2 K2 K2 k% K2 K3 K2 K% K2 K3 K2 K5 K3 K%
Nl el b | Nl el b | Nl el b Nl bNle el
K3 K3 K K3 K3 K K3 K3 K2 K3 k% K2
T1 T 1 T 1 T2
1311 1312 1312 1312
331 331 332 342
a=dq Vdy VdaVdg a=dyVdiVdayVdg a=d1VvdyVdaVds a=dyvdg b=dyVdgvdVdyVdy
1011
11 111 101
0010
p=|01 b=|010 b=|011 c=dqVdoVdy e=
01 001 001 0001
0110
(17,3) (18,3) (19,3) (20,3)
Mgy Mgy Mgy Mgy
5 K K K K I% %)
K N 1 71N 1 VAR TN 9 S ola N
k2 x4 g3 g3 K2 k* k2 K3 K2 k* k2 K3 k2 k5 k3 Kkt
NLoeN ] e | &Nl aNlb el NloaNlb e d &l BN le el
K3 K3 K2 k3 Kk?* K k3  k* K2 K4 K4 K2
T2 T1 T1 T2
1211 1312 1312 1312
332 341 342 143
11 11
10 1o a=d4vdyVdyVds a=d4vdyVvdgyVds a=djVvdg b=d|VdyVdiVdyVds
2=lo1 “lio 001 10 100 1001
10 011 10 010 0011
110 b=d1Vdy e= 001 b= 10 c=|go00 c=d1VdgVdy e= 0001
c=dyVdgoVOvdg e=| 101 110 01 101 0110
100
(21,3) (22,3) (23,3) (24.3)
Mzo Maq Mgy Maq
K K K K K K 1% w2
g 710N 1 71N 1 71N il s ola N\
K2 k4 K3 K3 K2 k% k3 K3 K2 k% K2 g4 K3 K5 K3 K4
NloaN b el NloaNlb e NLoaNlb e Nl dNle el
K3 kK% K K3 k% K2 K3 K% K2 K4 k% K2
T1 T 1 T1 T3
1322 1322 1313 2312
341 342 342 1432
a=d4vdyVdgyVds a=dgvdiVdgaVdg a=d4vdyVdyVds a=diVdg b=dqVdyVdyVdgVdg
011 010 100 10 1000 1011
B ~|o1o0 |110] oo RER 0100 ~|oo1o0
b=d1VdaVdy e=1 g ¢ 1 b=1100|°=|o000 =110 0010 d1VdaVdy e=| 91
110 001 101 01 0101 0110
(25,3) (26,3) (27,3) (28,3)
Mgy Mgy Mgy M7
K2 K2 K K K K K K
q ~ la N\ 1 71N q N 1 71N
k3 K5 K3 K4 K2 k* K3 K4 K2 K4 g3 g4 K2 K5 K3 K4
8Nl BNle el NLoaNlb e g Ol aN b e le aNloaNlb e
k4 K* K2 K3 K* K2 K3 K5 K2 K3 K5 K2
32 T 1 T1 T 1
1312 1323 1323 1423
142 342 352 352
a=dgVvdy VdgVdg _
a=dyVdg b=djVvdyVd)VdyVdg| a=d4VdyVvdaVdg 100 1000 aidsflglonZVdgvldgo 0
1001 110 1000 110 0100 110 0100
0011 010 0100 b=|100 | c=|0000
e=d1VdaVdy e=1| 01 b=l100|°=|o0010 010 0010 ol IO PR
0110 001 0101 001 1001 001 0101
e=0Vdq VOVdsy
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(29,3) (30,3) (31,3) (1,3)
Mgz Mgz Mgz Mg
% ) K K K2 K K
q FXIRN 9 71N 9 71N Sl
K2 K5 g3 g4 K3 K5 K3 K? K3 K5 K3 K4 K K2 K2 K2
Nla N 1b e le ONLoaN b e ONLoaN b e 1 Pla bl
kY K5 K2 K* K5 K2 kK* K5 K2 K K2co0 K3 K2
T1 1 2 1 T
1423 2423 1423 1111
452 452 452 1212
a=dy vVdyVOVdzVdy a=dgVdy VdyVdgVdy a=dgVdy VdyVdgVdy
190 5o 100 1000 100 1000 01
110 0100 010 0100 _[117,_|10
b=| 100 [ c=|0000 a=|¢; | b=
010 0010 b=|100 | c=|0010 b=|110 [ c=|0010 it
0ol 1001 010 0000 010 0000
=0V VOV dy 001 0101 001 0101
(2,3) (3,3) (4,3) (5,3) (6,3)
Mg Mg My Mg Mg
K K
K K
21N AN AT\ SN ST N
K K2 k2 K2 |k K3 K2 K2 K K3 K2 K2 K K3 K2 K2 K K3 K3 K2
Lol i 1 sla st t T -0 1L T 1 1L e Lo
a a
K2 K20 K35K?2 | K2 K2SK3 K2 K2 K3ZIK3 K2 K2 K3ZK4 K2 K2 K3 k*L K2
T T T T T
1111 1211 1211 1211 1221
2212 2212 2312 2322 2312
[110] [11o]b [101] SO o [1101}
a= a= = a= a= a=
101 001 011 001 0001 1010
(7,3) (8,3) (9,3) (10,3) (11,3)
M Mg Mg Mzg Mg
K K K K K
1N SN SN 21N SN
Kk K3 K2 k2 |k k3 K3 k2|k K3 K3 K2|K K3 K3 K2 Kk K4 K3 K2
1AL la b‘i [y [ A e Lob L Ple L L lla L L
a a
K2 K3— k*5k3 |K?2 K3 k1S KS|K?2 K3 KPS K3| K2 K1 KPIKS K2 K1 K5 K3
T T T T T
1211 1221 1221 1221 1321
2323 313 2323 2423 2123
0101 1001 01010 é(l’g 01010 é?ég 01010
a=dyVdsb=|1100 [[a=|0101 a=|11100 a={go01 [b=]11100 la=| 07 [b=|02100
1010 1010 10001 110 10001 1100 10001
(12,3) (13,3) (1,3) (2,3) (3,3)
Mg Mg 39 M3o M3zg
K K K o— K2 K o— K2 K o— K2
SN ST N 1 1 N 1 1 N 1 1 N
Kk k* k3 K2 K2 k4 K3 K2 K K3 K3 K3 K K3 K3 K3 K K3 K3 K4
Lo lla L L al SPle L | NT N L sl NN L Ala NN L el
K3 K4 K5 LK3 K3 K*e K55S K3 K2 K3 K K2 K3 K2 K2 K3 K2
T T 11 11 11
1321 2321 1211 1211 1212
3423 423 231 232 232
1000 1 1000
_|o100 liol,_|o100
?=loo001 a= 01 b=1o0001 011 0011
1110 1110 “:[110] a=|1010
01010 01010 0101
b=|11100 c=[11100
10001 10001
(4,3) (5,3) (6,3) (7,3) (1,3)
My Mg M3zg M3zg Myo
Pl pl
K o— K2 K o K2 Koo~ K K oo K2 KoK K
q q 1 N la 9 NI
\ ~ 4 3 4 ~ 3 2
K K3 K3 K4 4 3 4| K K K K 2 4 3 4| K K7 K K
Nla b\l el NlabN 1l el NlabN L e NlabN 1 el NN
K2 K4 K2 K2 K4 K2 K3 K4 K2 K3 K4 K2 K2 K2
11 11 1 11 111
1212 1312 1312 2312 1111
242 242 3432 342 22
a=d1VOVdy a=0Vd]VOVdy a=dyVOVdyVdg a=dqVdoVOVdg
b=dqVvdyVdg b=dq VdgVdyVdg b=diVdgVvdgVdg b=dyVdgVdyVdg 01
0001 0001 0100 0011 azl10
1011 1011 1110 1010 11
“=lo101 “=lo101 =lo101 “=lo101
0010 0010 1000 0010
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(1,3) (1,3) (1,3)
Mgy Mo M3
K ) ﬁ2<_o K
dal 2 1 N\ 2 5 R
K3 K2 K K“«—o0 K K K
i la la 1 N 1b 9
K3 K3 K3 K3 K2 K* K3 K
b le c Lo I LNl le e |
K4S K2 K2E k4L K3 K2 K2 K3
1 11
111 11 11
31 121 111
1 2132 23
a=dqVds c=dj VdoVdy a=dqVds b=dqVdoVdy a=dqVds b=djVdoVdy
b=dq VdyVOVds c=d1VOVdy f=dqVdaVOVds e=dq VdaVOVds
foio1 fo1o01 foio1
c=l1110 c=l1110 “=l1110
(2,3) (3,3) (1,3) (1,3) (2,3) (3,3)
Mys Mys Mg My7 Mgz Mgz
K
K
1 !
2 2 2 K K K| .2
K1k Kk K K K K K K
Al N sl fdl N oL aal FUFF [ I 200 Nl 1
Kk K2 K| Kk K?2 K |K K K K K K |K K2 K|k K2 K
T T
11 12 111 111 111 211
i21 121 111 111 121 121
(6,3) (7,3) (1,3) (2,3) (3,3)
My M7 My M M
K K
1 K 1
K2 ! K2
1 K 1
K2 K K2 | K2 K2 K2 K3 K w3 K2 | K3 K
1 Nld 2L 9 Nle 2L al N L |l N oL el N L
K K3 K K K3 K K K2 K K K2 K k2 K2 K
T T T
1 1 1
212 222 11 12 i1
131 131 121 121 221
11 110
o1 =[122]
10
(6,3) (7,3) (8,3) (9,3) (1,3)
My Mg My M 149
#{( K K K2
1 1 1
K2 2 3 3
f £ y y )
a 1 N
K3 K2| K4 K2| K4 K2| K4 K2

1 1 1 2

1 1 2 1 11

12 2 2 12 12 111

231 231 231 231 12

[i1o0 a=dzVvds rrio1 foio1

a=l101 pfO0LO1 a=11010 a=l1110

1110

(3,3) (4,3) (5,3) (1,3) (2,3)
Mso Mo Mso Msq Mgy
K K K K
(AN roN (AN K !
K2 K2 K2 | K3 K2 K2 K3 K2 K2 1 R K K2
Lol 2L L ey 2L el N AL ¥ Lol rdl
K K3 K | K K3 K K2 K3 K K K K K K2 K
1 1 1 1 1
112 212 212 111 111
131 131 231 111 121

= o
[—

=
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(6,3) (7,3) (8,3) (9,3) (10,3) (11,3)
Mgy Mgy Mgy Mgy Mgy Mgy
K K K2 K K2 K
1d la 1d la 1d
K K2 k2| K K3 K K K3 K Kk K3 kK2 | Kk K3 K2 | K K3 K2
1 71 s |1 1 L 1T -1 ~1 Iy g Iy 1 71 9
K2 K2 K K2 K2 K K2 K2 K K2 K2 K K2 K2 K k2 K3 K
1 1 2 1 2 1
112 121 111 122 112 122
221 251 221 251 221 231
11 01
a=|10 a=|10
01 11
1 (13.3) 22(14.3) 22(15.3) ) (23 s
52 52
K2 K2 K2 K ®
la la la K 1 L
K Kt K2 K K4 k2| K2 k4 k2| 2 2 2
2 kK K2 K K | K2 K
ST T T R T P P T PTG NG A I A NN A P NS AN
K2 K3 K k3 k3 K |K3 K3 K K K K K K2 kK| K K2 K
P P Pl T T T
122 122 222 111 111 121
231 331 331 111 121 121
11 11 01
10 10 11
“=lo1 =lo1 “=lo1
10 10 10
b=d1 VOVOVdy b=dy Vdy\VOVds b=d; Vdgy\VOVdg
(1,3) (1) (2) (3) (4)
Mg Mgy Mgy Mgy Mgy
K K K K 2 2
K K2 K K K K K K
K K K K K K K K d
NENIN NINL AL N Nid AL NNl L SNiNdd ol
K K K K K K K K2 K K K2 K K K2 K
1111 1111 1111 1211 1112
111 111 121 121 121
(6) (7) (8) (9) (10)
Mgy Mgy Mgy Mgy Mgy
K K2 K K2 2 2|k K2 K K2 |k K2 K K2?2|K K2 K2 K2
K K2 K K
NLoNdd o9 NLoNld oL NG Nld 2L NLoNLd SL NG Nle 2L
K K2 K K2 K2 K K K3 K kK2 K3 K K K3 K
1212 1212 1212 1212 1222
121 221 131 231 131
11
a=|10
01
(12) (13) (14) (15) (16)
Mgy Mgy Mgy Mgy Mgy
Kk K2 K2 K2?2|k K3 K? K2?|k K3 K2 K2|k K3 K2  K3|K K3 K2 K3
N Nla PL Nl Nlae 9 Nl Nla bl Nl Nla ble | N Nla bl
kK2 K3 K K2 k3 K kK2 k* K K2 k* K K2 k* K2
1222 1322 1322 1323 1323
231 231 241 241 242
01| b=d1VdaVvdy b=dq VdoVdy
11 11 01 11
a=|10 a=|10 b=dyvdya=| L1 11 10
01 01 [1)(1) a=[g [e=l010]a=] 4
10 10
(2) (3) (4) (5) (1)
Mgy Mgy Mgy Mg Mg
K
) -1
K K K K 2 K K K2 K 2 2 2
K K K2 K K K K2 K?2|k K2 K K
Nld AL AL Nld oL ol Nld s AL Nld oL o Nld N
K2 K K K2 K K K2 K2 K K2 k2 K K2 K
1111 1121 1121 1122 1111
211 211 221 221 1
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(2) (3) (4) (5) (6)
Mg Mg Mgg Mg Mgg
2 2
K K
K K
o 1 1 -1 <1
2 2 2 2 2 3 2 3 2 2
K K2 K K2 K K?2 K K K K2 K2 Kk K K3 K K K K3 K2 K
Nl o N Nld 2N Nle 2N Nld oo Nle /N
K2 K K3 K K3 K K3 K K3 K
T
1112 1112 1122 1112 1122
1 1 371 1 371
11 11
a=|10 a=|10
01 01
(7) (8) (9) (1) (2)
Mse Mse Mse Msq Msa
K
91 K
2
K2 K2 K2 {( ;2
! -1 e R 1
kK K3 K2 K2 k K3 K2 K3 k K3 K2 K3 K3 K K K3 K2
Nla b N Nla b e\ Nla b N al NNl dl NN
K* K K* K K4 K2 K K2 K K K2 K
T T
2 i i
1122 123 1123 111 121
1 171 2 121 121
01 b=dq VdoVdy 11
B HER 01 B |10
b=dyvdga=| o] e (1) i e=[010] b=dqVdaVdy a=| o 1
10 10
10
(3) (4) (5) (6) (7) (8) (9)
Msr Msr Ms7 Msr Mgy Mgy Mgy
K K . K
1 K 1 K q 1 K
K2 Lo K2 1 2 K2 M
K 2 K K
1 1 q 1 1
K3 K K K3 K? K K3 K2 K 3 g2 K3 K2 K3 K2 K K3 K? K
al NN dl N1Ng dl NN al N1 N\l dl NN al N1 N al N1oNg
K2 k2?2 K K K2 K2| K K3 K K2 k2 K kK K3 K2| K2 K3 K K2 k2 K2
T T T T T T T
1 1 1 1 1 1 1
111 121 121 121 121 121 i21
221 122 131 221 132 231 222
110 110 rr1o0 rr1o0
?=l101 ?=l101 ?=l101 ?=l101
(10) (11) (12) (13) (14) (15) (16)
Mgo Mgq Mgo Mgo Msq Msq Msq
K 2 K
K K K K
K
i, 3 3 3 3 1, §
' K2 K3 K3 K2 K K2
g ol i 1 3 1
3 3 4 2 4 2 4 2 3 3 al
K3 K3 K k% K2 K k% K2 K K% K2 K K3 K2 K K3 K3 K K4 K2 K
al NN bl N al N1ONL al N1ONL al NN al N1ONL bl NN
K K3 K2?| K? K3 K K? K3 K K2 K3 K K? kK3 K k2?2 k3 K2| K2 K? K
T T 1 2 T T T
1 1 2 1 1 1 i
131 221 121 121 121 131 221
132 231 231 231 232 232 232
a=dzVvds rrio1 foio1 rt1o rt1o a=dzVvds
_f[oto1 @=|1010 a=|1110 a=|101 a=|101 _f[oto1
1110 1110
(17) (18) (19) (20) (21) (22) (23)
Mg, Mg, Mg Mgy Mgo Mg Mg
K K2 K K K2 K K
q q 1 1 1 q q
K3 K3 K2 K3 K3 K2 K3
1 1 al, L, L, al 1
4 g2 x4 K2 k% K3 K k% K3 K k% K3 K x4 k3 4 g3
al NN al NN bloNL N al N1\ al Nl N bl Nle N\l al N\J1b N1
K2 K3 K K2 K3 K K2 K3 k2| K2 K3 K2| K2 K3 K2?2| K2 K% K k2 K% K
T Pl T T pl T T
1 1 2 il i 2
121 121 231 131 131 231 131
232 232 232 232 232 242 242
a=dyVvds
- 1101
1101 _Jo1o01 a=daVds 1101 _Jo101 0101 a:[lo?o}
2=l1010 a=11110 p [0 101 a=l1010 a=l1110 b=|1110
1110 b=dq VdgVdy
c=dq VdoVdy
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(24) (25) (26) (27) (28) (29) (30)
M7 M7 Mgr M7 Mgy Mgy Mgy
K2 K2 K K2 K2 K K2
{ g g g § § §
K3 K3 K3 K* K3 K3 K*
1 al al 1 al al 1
x4 k3 K° K3 K K% K3 K K° K3 K K% K3 K K% K8 K K° K3 K
all NIb N el N L [l N L | el NN el N AL [ bl N N | el NN
k2 k% K2?2| K2 Kk* K2| K2 Kk* K2?2| K2 Kk* K2| K3 Kk* K2| K3 K%Y K2?2| K3 K* K2
pl pl T 3 Pl T P
1 1 2 2 1 2 2
131 231 231 131 231 231 131
242 242 243 242 342 342 342
0101 a=doVdgvdy | a=dovdsvdy a=dpVdzvdy | a=daVdgVdy 10001
1110 [01011] [01101] a ‘;g?éé . ‘l’ggéé a=|01110
- = = = 11010
b=dq VdyVdy 11100 11010 01110 01110
(31) (32) (33) (34) (35) (1)
Mg Msq My Msq Mgo Msg
K2 K2 K2 K2 K2 K
1 1 1 i 1 1
K4 K4 K4 K4 K4 K2 K
1 ) al al al al [
K% K3 K K6 K3 K K% K4 K K6 K% K K6 K4 K2 K3 K2 K
al N1NL bl N N bl Nl N bl Nl N bl Nl N dl N\l
K3 Kk* K2 k3 k5 K2 K3 K5 K2 K3 K5 K3 k3 k5 K3 K K2
2 2 2 2 2 T
2 2 2 2 2 11
231 231 241 241 242 111
342 352 352 353 353 12
100001 a=doVvdgVdyVds | a=dgovdgvdyVds | a=dgVdgVdyvds | a=dgVdgVdyVds
welo10110 000101 000101 000101 000101
1111000 —|101010 b=|110010 p=110010 p=|101100
110100 011100 011100 110010
(2) (3) (4) (5) (6) (7) (8)
Mgg Mgg Mgg Mgg Msg Msg Msg
K K K 2
K K K K
Lo ! 2 ! 2 ! 2 2 1 1 1
K2 K K2 K K2 K K2 K 2 3 3
K2 K K3 K K3 K
19N T LN RN E AN al 1N\ LU rooroN
K3 K2 K K3 K2 K K3 K2 K K3 K3 K K* K2 K K* K2 K K* K2 K
al N\l dl N\l al N\l dl N\l bl Nl al N\l al N\l
K2 k2 K K3 K2 k3 K K3 K2 K3 K2 k3 K2 k3
T T T T T T Pl
i1 i1 i1 12 i1 21 11
111 111 111 111 211 111 111
22 i3 23 i3 23 23 23
110 110 a=daVds 1101 0101
a=1101 a=1101 p 0101 a=11010 a=l1110
1110
(9) (10) (11) (12) (13) (14) (15)
Mgy Mg Mgy Msg Mgg Msg Mgg
K K K K2 2
K K K
9 91 1 1 9 9 9
K2 K2 K2 K2 K3 K2 K3 K2 K2 K2 K3 K2 K3 K2
1 LN al RN 1 [N ! [N al b\ 1 la 1 la
K3 K3 K K* K3 K K* K3 K K* K3 K K* K3 K K* K3 K K* K3 K
al Nl bl Nl al N\l al N\l cl Nle bl Nle bl Nle
K2 K3 K2 K3 K2 K3 K2 K3 K2 K4 K2 K4 K2 K4
T T T Pl T T pl
i2 i2 22 12 i2 22 12
111 211 111 111 211 111 111
23 23 23 23 24 24 24
a=dyVvds _ _
a=davds b=dq Vdy a=djVvdg a=djVvdg
[110 P 1101 0101 o101 p_f[1101 s [0101
110 - 11017 | oo } Seoa] | =[0res]
0 s=[9795 010 0 e=11110 1010 1110
emdy vy vy c=dqVdoVdy c=dqVdoVdy
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(16) (17) (18) (19) (20) (21)
Mg Mgy Mgg Mg Mgg Mg
T ¥ ¥ T ¥ i
K3 K2 K3 K2 K4 K2 K3 K2 K3 K2 K4 K2
al [N al LN il [N al [N al LN il [N
K5 K3 K 5 k3 K K5 K3 K K5 K3 K K® K3 K K% K3 K
bl Nl bl Nl al N\l bl N bl Nl al N\l
K2 Kt K2 K4 K2 Kt K3 K* K3 K4 K3 K?
T Pl 3 T P
22 i2 22 22 i2 22
211 211 111 211 211 111
24 24 24 34 34 34
a=dgVdgVdy a=dyVdgVdy a=dpVdzVdy a=dpVdzVdy 10001
01101 00011 00011
01101 01011 a= a=|01110
b=|11010 b=|11100 10110 =[11000 b=|[10100 11010
01110 01110
(22) (23) (24) (25) (26) (1)
Mgy Mg Mgy Msg Mgy Msgg
K2 K2 K2 K2 K2
1 1 1 5
K4 K2 K% K2 K4 K2 K% K3 K4 K3 {< - K
RN al 1N al 1N al 1N al 1N ,
k6 K3 K KS K3 K k6 K% K K6 K* K k6 K% K2 K (? K
al N\l bl Nl bl Nl bl Nl bl N L sl sl
K3 K4 K3 K® K3 K K3 K5 K3 K5 kK2 k2?2 K
2 P P
22 22 22 23 23 11
211 211 251 211 212 111
35 35 35 35 221
100001 a=doVd3VdyVds| a=doVdzVdyVds| a=dgVdgVvdgvds| a=doVdgVdyvds 01
ecl010110 000101 000101 000101 000101 wel10
111000 —|101010 —|110010 —|110010 —|101100 11
110100 011100 011100 110010
(2) (3) (4) (5) (6) (7)
M M Mg Mo M Mg
R K o K2 K oo K2 K o— K3 K oo K2 K oo K3
A 1 1 la 1 1 1 la 1 1
b2 s 2| K2 K3 K2 | k2 K4 g2 | g2 K4 g2 | g2 K4 g2 | g2 K4 g2
1 val -1 L sal o9 Loosvl o9 L sal o9 T b1 9 9 val 9
K2 K2 K K2 K3 K K2 K3 K K2 K3 K K3 K3 K K3 K3 K
1 1 T T2 11 12
112 i12 122 112 122 112
221 231 231 231 331 331
_ a=dyVvds
[110] [110} “*d%\/ldgl [1101] 9101 (1)?8;
a= a= a= a=
101 101 :[ ] 1010 _l1100
1010
ti1o [1 010
(8) (9) (10) (11) (1) (2)
Mso Msg Msgg Msg Mgo Mgo
K K
1 1
3 3 3 2 2
K oo K K oo K K oo K 3 K K
K oo K
1 D 1 n 1 D q 1 T N L
K2 K% K2 | K2 K K2 | K2 K5 K3 | 2 x5 %3 K3 K3 K2 K3 K3 K2
L sal o9 L sal b9 L sal b9 1 val b le | d N1 o9 al oL o9
K3 K3 K K3 K4 K | K3 K4 K | K3 K4 K K K3 K k2 K3 K
1 1
12 12 1 1
122 122 123 123 112 112
331 341 312 131 231
01010
01010 01010 a=|01100
a=|11100 a=|01100 10001
01010 10001 10001 101 rir1o0
a=|11100 10 101 b | OO “=l101
10001 b 01 b 010 —]001 b=dgVvdgVdy
00 001 110
11 110 011
= [1 01 ]




b=djVvdyVOVvds

b=d; VOVOVdy

b=djVvdyVOVvds

b=d; Vdy VOVds
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) (©) (1 2
Mg Mg Mgy Mgy
{ {
K2 K2 K K K K
[N AN 1N 1N
K* K3 K2 K4 K3 K3 | Kk K2 K2 K K2 K2
L el b ] L oal b ] Nold Nl L N
K K4 K K K4 K K K2 K2 K2
T T
i i 11 11
212 213 1111 1111
241 242 12 22
0001 0011
1 1011 1010
0 “=lo101 “=lo101
1 0010 0010
b=dqVdy b=dq VdyVdy
(4) (5) (6) (7) (8)
Mgy Mgy Mgy Mgy Mgy
2
K? K 2 K K2
K K K2 K 2
ta 1 N N la 1\ IEEN AN
K K3 K? K| Kk K3 K2 K| K K3 K2 K| K K3 K3 K| p g4 g2 K
NN NN NN NN b N
K2 K2 K2 K3 K2 K3 K2 K3 K2 K
21 11 21 12 21
1111 1211 1111 1211 1211
22 23 23 23 23
11
01 11 REX
a=|10 a=|[10 “=lo1
11 01 10
b=dq VOVOVdy
(10) (11) (12) (13) (14)
Mgy Mgy Mgy Mgy Mgy
K2 K K% K2 K2 K K2 K? K2 K2
la 1 N\ la LN la 1 N la 1N la 1b N
Kk* K? K|k K% K3 K 2 g4 K2 K|K K+ K8 K4 K3 K
doN\ 1b | Nlb Nl Nlb Nl do\ b | Nle Nle
K3 K3 K2 K3 K3 K3 K3 K3 K2 Kkt
21 22 21 22 22
1211 1211 2211 1211 1211
33 23 33 33 24
11
11 11 01 11 10
10 10 11 10 “=lo1
=lo1 “=lo1 “=lo1 “=lo1 10
10 10 10 10 b=d; vds

c=d1VOVOVdy
e=dj VdaVdy

(16) (17) (18) (19)
Mgy Mgy Mgy Mgy
K2 K2 K2 K2 K2 K2 K3 K2
la  1b N, la  1b N, la L N la LN
K K% K3 K K2 K4 K3 K K K5 K3 K K 5 3 K
doN\ le \le Nle N\le do\ b N\l do\o Lb il
K3 K4 K3 K% K3 K4 K3 K4
23 22 23 32
1211 2211 1311 1211
34 34 34 34
11 01 10 100
10 11 11 011
a=|¢; | b=d1vds a=|¢ 1 | b=d1vds welio 111
10 10 01 110
c=dqVdoVOVdg c=djVdoVOVvdg 01 101
e=dj VdaVdy e=dyVdyVdy b=d{ VdoVOVOVdg b=d1 VdaVOVOVdsg
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(20) (22) (23) (24)
Mg, Mg7 M, Mgy
K2 K2 K2 K2 K3 K2
la | N la | N la L N
K2 K5 K3 K K2 K5 K3 K K% K3 K K2
Nlb N bNole Nl ™Nole N
K3 K* K* K* K* k*
22 22 32
2311 2311 2311
34 44 44
11 1 10 100 8
10 0 10 111 o
a=|11 1 a= |11 [ b=dyvds 010 | b=dyvdg 1
01 0 01 011 .
11 1 01 101 o
b=d1VdgaVOVOVds3 v c=dqVdoVd3VOVdy c=dqVdgoVd3VOVvdy v
(25) (27) (28)
MgT Mg Mgy
K3 K2 K3 K3 K3 K3
la 1 N la 1 N la 1 N
K2 k6 k3 K K2 K6 4 K K2 k6 k* K2
bNole Nl bNole Nl bNole Nl
K* K5 K* K5 K* K5
32 33 33
2311 2371 2372
45 15 15
110 110 110 110
011 100 100 100
~lo1o0 B 111 B I EEE! B l101 B
a=|1711 | b=davds 011 | b=davds| a=| 711 | b=davds a=| o711 | b=d2vds
100 010 010 010
111 011 011 011
c=dqVdoVdgVOVOVdy | c=dqVdoVdzVOVvOVvdy | c=dqVdoVdzVOVOVdy c=dqVdoVd3zVOVOVdy
(1) (3) (5)
Mgy Mgy M
2 K
K K
K
L dd ™ L i K2 12\1( 13\
K2 K2 K2 K K2 k2?2 K3 K K q
Nt Lol sl
K K2 K K3 K3 K
T 1 T2 T
1111 1111 2
12 13 1
11 111
a=|01 a=|010
01 001
(6) (8)
Mes3 Mgz
Pl
K K 2 K K
K K
AN T N 4 1 N 9 N
Lo\ N 5 3 3
K3 K2 K2 K K3 K2 K3 K K3 K3 K K
al NS I ol o AN Lb S 1
K2 K3 K K3 K* K2
T 1 T2 T2
2111 2111 2111
23 23 24
110
010 Lo 100 100 10
[rio 110 o1 010 |o1o0 10
?=l101 010 = 001 101 ?=looo0 10
101 101 01
VdgVdy
(11) (13) (14)
Mg 63 Mgs Mgs
I K2 2 2 -
9 N T N 1 1 N 1 N 1 N q oy
3 3 3 2 3 4 3 3
K K3 K3 K K2 K3 K K K3 K3 K o
1 axb aN Lb S 1 anib o al
K2 k4 K4 K2 K4 K2
T2 T2 )
2211 3111 32711 321
24 24 24 25
a=0
100 010 1000 10 1000 110 100
_|otof,_f110 0100 | |10 _|oto0 |, |o10 110
“=looo0 100 0010 10 ||*T|oo1o0 100 (|p= 100
101 001 0101 01 0101 001 010
001
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(16) an (18) L
Mgz Mgz Mgz My
K K3 K K2 K K3
9 N 1T N 1 N SN 1 N TN N
k4 K3 K% K k% K3 K* K K4 K3 K% K2 K2 K2 K K
9 anlb s 1 anlb o 9 anlb o I NL vd Lo
K2 K5 K2 K K2 K K K2 K
13 12 13 T
3211 3221 32712 1111
25 25 25 121
1000 100 1000 100 1000 100
0100 110 0100 110 0100 010
a=|0010 |p=|100 a=|0010|b=]|100 a=|0010 |b=|110
0000 010 0000 010 0000 010
0101 001 0101 001 0101 001
(2) (3) (4) (5) (6)
Mgy My Mgy My Mgy
K K K
o RN o RN RN
K2 K2 K2 K K2 K2 K? Kk %2 K2 K2 K K3 K2 K? K K2 K2 K2 K
I NL sl s IO NI S 1 NL oL v IO N S [RONE D SR S
K K2 K K K3 K K K2 K2 K K3 K K K3 K2
T T T T T
1121 1121 1121 2121 1121
121 131 122 131 132
11 111 11
a=|01 a=|010 a=|01
01 001 01
(7) (8) (9) (10) (11)
Mgy My Mgy My Mg
K
K K K K
AN AN LN AN FRRN
K3 K2 K2 K K3 K2 K2 K K2 K2 K3 K K3 K2 K2 K K3 K2 K3 K
al NI PL s Loant 2L 2 el s 2 al NL 2L S 1 ot L2
K2 K3 K K K3 K2 K K3 K2 K2 K3 K2 K K3 K2
1 1 1 1 1
2121 2121 1131 2121 2131
231 132 132 232 132

(12) (13) (14) (15) (16)
Mgy My Mgy My Mgy
* K K K K2
T~ 1 N 1 N 1 N EAEON
K3 k2 K3 K K3 K2 K3 K k3 K2 K3 K K3 K3 K3 K k% K3 K3 K
Loant L2 1 aNilb L S 9 aNib L S 9 axiv L2 9 oNle L S
K2 K3 K2 K K* K2 K2 k* K2 K K* K2 K2  k* K2
T T T T p
2131 2131 2131 2231 2131
232 143 242 113 242
_ a=djVvdg
010 _ 110
101 110 100 10 100 0110
a= 010 10 a= 1100
a=|011 010 a= b= 010 b
001 101 000 1o 101 0100
L 101 01
b=d Vdy E b=dqVdgVdy 1001
b=dq VdyVdy
(17) (18) (19) (20)
Mgy Mgy Mgy Mgy
K K K K
K4 K2 K3 K k3 K3 K3 K k4 K3 K3 K K4 K3 K3 K
9 aNib L S0 1 aNlb L 2 9 axib L S0 al bN\le LS
K2 Kk* K2 K2 k* K2 K2 k* K2 K2 K5 K2
T T
3131 2231 3231 3231
242 21
a=0Vd]VOVdy
1000 10 100 010 1000 110 1000 100
_|otoo ]|, |10 _|oto |, t110 _|oroo |, Jo1o0 0100 110
“=loo010 10 “=loo0o0 100 “=loo010 100 b=| 0000 [ce=]100
0101 01 101 001 0101 001 0010 010
1001 001
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(21) (22) (23) (1) (1)
Mgy My My Mgy Mg
2
K2 K
k4 K3 K% K Kkt K3 K% K K4 K3 K% K2 K K3 K2 K2 L,
9 aNib LS 1 oo LS 1 aNilb sl S NL 2L | EUK KK
2 5 2 2 5 3 2 5 3 3 SN N
K K5 K K K5 K K K5 K K3 K K K K
T T T 11 T
3241 3241 3242 1111 1111
252 253 253 31 111
1000 100 1000 100 1000 100
0100 110 0100 110 0100 010 11
a=|0010 | =100 |[|la=]| 0010 | b=]|100 [|a=|[0010 [p=]110 a=|01
0000 010 0000 010 0000 010 01
0101 001 0101 001 0101 001
@ @) @ (5) ()
Mge Mge Mge Mge 166
f iy I iy I
2 2
2 K K K K 2 2 K K2 K K 2 2
K K2 K K K2 K K K K
NLONTd N SN aNLNL NLOND an SN NLd N NDOND Nl
K K2 K K2 K K K K2 K K2 K2 K K K2 K2
1 1 1 1 1
1111 1111 1121 1111 1121
121 211 121 221 122
(7) (8) (9) (10) (11)
Mg Mge Mge Mge Mge
K K K2 K K
I La la P la
K K2 K2 K K K3 K K K K3 K K K K2 K2 K K K3 K2 K
NNl dN L NN N Nb NN NN Nld NN N
K2 K2 K K2 K2 K K2 K2 K K2 K2 K2 K2 K2 K
T T Pl T T
1121 1211 1111 1121 1221
251 221 221 252 251
11
a=|10
01
(12) (13) (14) (15) (16)
Mge Mge Mge Mge Mge
K2 K K K2 K2
la ld ld la la
K K3 K2 K K K3 K2 K K K3 K2 K K K3 K2 K K K3 K2 K
NTONE N LN N NN NG LN N NN NG
K2 K2 K K2 K3 K K2 K2 K2 K2 K3 K K2 K2 K2
2 1 1 2 2
1121 1221 1221 1121 1121
221 231 22 231 222
01 11 11
a=|10 a=|10 a=|10
11 01 01
(17) (18) (19) (20) (21)
Mg Mge Mge Mge Mge
K K2 K2 K K2
1d la la 1d la
K K3 K2 K K kK* K2 K K K3 K? K K K3 K3 K K K* K2 K
NLONL N Nlb NN NN N NLONL N do\ 1b N1 NL
K2 k3 K2 K2 K3 K K2 K3 K2 K2 K3 K2 k3 k3 K
T P Pl T P
1221 1221 1121 1231 1221
232 231 232 232 331
11 11
|10 11 |10
=101 a=|10 *=lo1
10 01 10
b=dq VOVOVdqy b=d; VvdaVOVvds
(22) (23) (24) (25) (26)
Mg Mge Mge Mge Mge
K2 K2 K2 K2 K2
la la la la La
K4 K2 K K K3 K3 K K2 K* K2 K K Kt k2 K K K* K3 K
NN aNLNL L NIb N AL daNo1b N1 N Nb NN
K2 K3 K2 K2 K3 K2 K3 K3 K K3 K3 K2 K2 K3 K2
3 Pl 3 Pl 3
1221 1131 2221 1221 1231
232 232 331 332 232
11 01 11 11
10 11 11 10 10
=lo1 a=|10 =lo1 “=lo1 *=lo1
10 01 10 10 10
b=dq VOVOVdy b=d; VdaVOVdg b=d1VdgVOVdg b=dq VOVOVdy
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(27) (28) (29) (30) (31)
Mg Meg Mgg Mg Mgg
2 2
K2 K K2 K K2
la o 3 la 2 vy 3 ta
2 4 2 K K4 K3 K 4 3 K2 K% K3 K 4 3
K2 k% K2 K K K K3 K K K% K3 K
Nlb NN Ao\ 1b NN Nlb Nle N Nlb NN da\ 1b Nle N\
k3 K3 K K3 K3 K2 K2 K* K K3 K3 K2 K3 K* K2
2 2 2 2 2
2221 1231 1231 2231 1231
332 332 242 332 342
01 11 11 01 11
10 10
11 10 11 a=
a= a= 01 a= 01
01 01 1o 01 Lo
1o 1o b=dq VOVOVd 1o b=dq VdoVOVd,
— _ =d1VOVOVdy — =d1VdaV0Ovdg
b=dj VdyVOVds b=d; VdaVOVdg NI b=d;VdgVOVds e vaiva,
(32) (33) (34) (35) (36)
Mee Mg Mgg Mg Mgg
K2 K2 K3 K2 K3
la la la la la
K2 K4 K3 Kk K K% K3 K K K® K3 K K2 K5 K3 K K? K5 K3 K
Nlb Nle N\l doN\.1b N\l Nl da\.1b Nl N Nlb NN Nlb NN
k3 K% K K3 K%Y K2 K3 k* K2 K3 k* K2 K3 K%Y K2
Pl 2 3 2 3
2231 1331 1231 2331 2231
342 342 312 342 312
01 10 100 11 011
11 11 011 10 010
*=lo1 a=|10 111 a= |11 a=|111
10 01 110 01 100
b=dq VdyVOVds 01 101 11 101
c=dqVdaVdy b=d1VdaVOVOVd3 b=dqVdaVOVOVds3 b=d1VdaVOVOVd3 b=dqVdaVOVOVds3
(37) (38) (39) (40) (41)
Mg Mg Mgg Meg Mgg
K2 K3 K3 K3 K3
la la la la la
K2 K5 K3 K K2 K5 K3 K K2 k6 K3 K K2 k6 K3 K K2 k6 k% Kk
N le Nb N BNole Nb N Nlb NN BNole Nb N BNle Nb N
k* Kk* K2 k* k* K2 kY Kk* K2 K* K5 K2 K* K5 K2
2 3 3 3 3
2331 2231 2331 2331 2341
142 112 143 152 152
10 100 100 110 110
011 100
10 111 110
010 111
a=|11 a=|010 010 a= a=
a= 111 011
01 011 111
100 010
01 101 001
b=dgVdg b=doVdg 100 L ort
— — _ b=dgVvdsg b=dgVdsg
c=d]VdoVdzVOVvdy c=d} VdoVdg\VOVdy b=dyvdaVOVOVdgVdy | (ZG2005 L0 0vay | emde v vdsvovovdy
(42) (43) (1) (2) (3)
Mg Mgg Mgz Mg, M7
3 3
K K K
la la K 2, ¥
2 6 4 2 6 4 2
K K6 K4 K K K6 K4 K 2 2 K K2 K2 K 2 2 2
K K2 K2 K K K2 K2 K
BNole NN BNole Nb NI N ) Lol Pl PN
k* K5 K3 kY K5 K3 kK2 K K K2 K2 K kK2 K2 K
3 3 T T T
2341 2342 1111 1111 1112
153 153 211 221 221
110 110
100 100
111 101
““lo11 “=lo11
010 010
011 011
b=dgVdg b=dgVdg
c=d1VdoVd3VOVOVvdy | c=d]VdaVd3zVOovovdy
(4) (5) (6) (7) (8)
Mg Mgz Mgy Mgz Mgy
sl sd ld A 21 U
2 3 2 3 2 2 3 2 3 2
K K K3 K | K K K3 K K K2 K3 K K K K K2 o g2’ s 2
L osa Ll Pl A ol AL L ovsa L o9 Rl
K2 K2 K K2 K2 K K3 K2 K K2 K3 K K3 K2 K
T T T T T
1121 1122 1121 1122 1122
251 221 321 231 321
110 100
?=]loo1 “=lo11
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(9) (10) (11) (12) (13)
M7 Mgz Mgz Mgy Mgy
2
K
oL 21 K sa 1b -
K2 K2 k% K | K K2 K3 KZ| w2 k3 g2 | K K3 K% K2 K K2 k% K2
a L sl AL LIS a1 L oL doNl sl 9 &Nl sal Pl
k3 K2 K k3 k3 K k3 K2 K K3 K3 K K3 K3 K
T T T 2 T
2121 1122 2122 1122 1132
321 331 321 331 331
11
11
11 11 aclioloe]ro
a=|10 a=|10 R — o1 b=dqVvdyVdgVdg
01 01 10
e=dyVdyVOvdg
(14) (15) (16) (17) (18)
Mg Mg Mg Mgz Mg
K 2 K
K K 2
21 a 1b i a fb P
k2 K2 K3 K2|K2? K3 K4 k2| k2 K2 K4 k2|2 .3 a2 | K2 K2 K4 K2
o L o9 Nl L9 a1l b L 2L o~le o 1f o1 alb e L Ol
K3 K3 K K3 K3 K K3 K3 K K* K3 K K* K3 K
T 2 1 2 1
2122 2122 2132 2122 2132
331 331 331 431 431

a=dj Vdz b=dq Vdy
01

0
01
01 11 1
11 R R ! wel1o S a=1,
a=|10 1o 01 01 01 1
01 10 10
b=dyVvdy VdgVvdg b=dq Vdy

e=dy vdgVdy =
f=d1VvdaVvovdg e=dqVdyVdyVdg

[SE.

c=dyVdaVOvds

(19) (20) (21) (22) (23)
Mgq Mgq Mg Mg Mg
K2 K K2 K2 K2
sa l 2l sa | sa Ll sa |
K2 K3 K° K2 k2 k3 k% Kk2?2|K2?2 K3 K% K2 | K2 K3 K5 K3 | K2 K3 K% K3
Nle e | AL aN b el AL BNole e | 2L Nle e | 2L BNole e | 2L
K4 K3 K kY K3 K K4 kY K K4 kY K K4 K* K2
P T P Pl P
2132 2232 2132 2133 2133
431 131 411 411 442
a=dyVvdg 11 a=djVvdg a=dqvdg a=dqVvdg
11 1o 01 01 11
10 a= 11 11 10
— 1 — — —
b=101 (1J o =101 b=101 =101
10 b vy 10 10 10
c=dqVdgVdy c:divdfvd;vd;, c=dq VdgVdy c=djVdgVdy c=dq VdgVdy
e=d) VdyVdyVdyVds e=d)VdyVdiVdgVds | e=djvdyvdVdoVds | e=djVdyVvdVdgVds
(1) (1) (2) (3) (4)
Mg Mgg Mgg Mgg Mgg
K K
! 1 )
2 2 2 K K K K K 2 K K K2 K K
K2 K2 K K K K K K K K K2 K K
dl NN NP2 Nld AL oL s Nld oL oL s Nld L Lo
K K2 K2 K K K K2 K K K2 K K K2 k2?2 K
T 1
121 11111 11111 11211 11211
122 111 211 211 251
(5) (6) (1) (2) (3)
Mg Meg Mg Mz Mz
f<2 2 f f(2 2 2
2 2
2 2 K K K2 K2 K K2 K2 K K 2 2 2 | K2 K2 K K
K K K2 K2 K K2 K2 K K
Nld oL oL o Nld L S S NloNld 2L NoNdd oL NloNld 2L
K2 K2 K K2 K2 K2 K2 K2 K K2 K2 K K2 K3 K
T T T
11221 11221 1211 1212 1212
221 222 221 221 231
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c=0Vdy Vdy VO

c=0Vvdy Vdy VO

c=0Vvdy Vdy VO

(4) (5) (6) (7) (8)
Mz Mz Mg Mz Mg
K K
K K K
1 1 1 1 g
K2 K2 K2 K2 K2 K3 K K2 K2 K3 k2 K2 K2 K3 K K2 K2 K3 K2 52
Nl Nlae BL NLoNld oG N Nle o9 NNt 9 L Ndla b
K2 k3 K K2 k3 K k2 K3 K k3 K3 K K2 k4 K
T T T T T
1222 1312 1322 1312 1322
231 231 231 331 241
T
11 11 RER
a=|10 a=|10 ?=lo1
01 01 10
a=djVdy
(9) (10) (11) (12) (13)
Mz Mz Mg Mz Mg
K K K
K K
1 9 1 q 9
2 3 2 2 2 3 2 2 2 3 2 3
K K K K 2 3 2 3| K K K K 2 3 2 3 K K K K
K2 K3 K K K K K
Nl Nle 1 Nl Nda b le N Nda b L Nl Nda b Nl Nda b Le
K3 K3 K K2 K4 K K3 K4 K K2 K2 K3 K4 K
T T T T
1322 1323 1322 1323 1323
331 241 341 242 341
01 01 11 01
11 11
11 a= 11 10 a=
01 a= a= 01
a=[10 10 01 01 10
ot b=dq VdyVd 1o 1o b=dqVdoVd
=dy1VdaVdy — — =d1VdgVdy
=018 b=dqVdy b=dq VdgVdy e=[0 18
(14) (15) (16) 17) (18)
Mz 70 Mzg Mz M,
K K
K K K
1 9 ol 1
2 4 2 2| K2 K3 K2 K3 2 4 2 3 2 4 2 3 | K2 K% K2 K3
K4 K K K2 K4 K K K% K K
Nla NIb e | L Nda b Nla \1b e le Nla Nlb e | Nl Nla b le
K3 K4 K K3 K4 K2 K3 K4 K K3 K4 K2 K3 K5 K
T T T T T
1422 1323 1423 1423 1423
347 342 341 342 351
— 1
a=djVvdgoVOvds 11 @ dlovii2v0vd3 a=d;VvdgVOvds (1) 1
01 11
11 _|0 11 10 a=|01
b a=lo1 =101 b= 10
01 10 10 ol 10
1o b=dqVdoVd d d d Lo b=dqVdaVd
— =dyVdpVdy c=dyVdaVdy _ =dyVdyVds
c=d1Vdy e=[010) c=d1VdoVdy c=[010]
(19) (20) (21) (22) (23)
Mzo Mz Mzg Mz M,
K K K K K
i 1 91 1 91
K2 K% K2 K3| K2 K% K3 K3| K2 k% K2 K% | k2 K% K3 K3 | k2 k% K3 K4
Nl Nla o) Nl Nla b e Nl Nla b le Nl Nla o | Nl Nla b e
K3 K5 K2 K3 K5 K K3 K5 K2 K3 K5 K2 K3 K5 K2
T T T T
1423 1433 1424 1433 1434
352 351 352 352 352
01 010 01 101 010
10 001 11 011 011
a=|011 a=|10 a=|001
a=|11 a=|010
01 101 01 011 101
Lo bdi:i)ovd bd\l/r?\/d\/d roo bd\l/doo\/d\/d
— =dyVdaVds =dVdyVdgVds - =dVdyVdgVds
b=dyvdgVds =016 c=0vdyvdy V0 b=dyvdaVvds c=0Vd; Vdy V0
(24) (25) (26) (27) (28)
Mzo Mo Mazg Mo Mazg
K K K K K2
i 1 1
K2 K% K3 Kk*| K2 K5 K3 k4| K2 K5 K3 k4| K3 K5 K3 k4| K3 K5 K3 K4
Nl Nla o) Nl Nla b e Nl Nla b le Nl Nla b e Nl Nla b e
K3 KS© K2 K3 KS K2 K4 KS K2 k% K6 K2 K4 KS K2
T T T pl
1434 1534 1534 2534 1534
362 362 162 162 462
Lol 011 010 011 010
011 001 011 001 011
001 Jo1o ~loo1 ~lo1o0 ~loo1
a=1|010 ?=1l101 ?=l101 “=1l110 ?=l101
010 010 010 001 010
100 100 100 100 100
bedyvdgvis Vg b=dy VdgVdsVdg b=dqVdgVdgVdg b=dq VdgVdsgVdg b=dqVdyVdgVdg

c=0Vvdy Vdy VO
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(1) (1) (2) (3) (4)
My Mzy My Mzy Mz
2
K K K K K K K f/{{
SN L1 el L1
K2 k3 K2 K2 K K2 K K k K2 K K2 K K2 K K2 K K3 K K2
Noola Nl 2L Nld 2L ~ld o1 Nld 2L Nld o9
k2?2 k3 K K? K K? K K3 K K3 K
T 11 11 11 12
1212 1111 1112 1112 1112
231 21 21 31 31
rtr1o0
*=l101
(5) (6) (7) (8) (9)
My My 172 My My
2 2 2
K K K K K K 2
K K K K
el 1 -1 19 i -1 Al
K K2 K2 K2 K2 K3 K k2| Kk K3 K2 K2 K2 k3 K2 K2 K K3 K2 52
Nla 2L Ndd o9 Nla 9 Nda 9 Nla bl
K3 K K3 K K3 K K3 K K4 K
1 12 T2 12 T2
1122 2112 1122 2122 1122
31 31 31 31 11
01
11 11 11 HEE!
a=|10 a=|10 a=|10 =lo1
01 01 01 10
b=dqVdy
(10) (11) (12) (13) (14)
Mz Mzy Mz Mzy Mz
K K2 K K2 K K3 K K2 K K2
i 1 19 i 1 i 1 [V
K2 k3 K2 K2 Kk K3 K2 K3 | K2 K% K2 K2 K2 k3 K2 K3 | Kk K3 K2 K3
Nla b | Nla b e Nla b | Nla b le Nla b |
K* K K4 K K* K K4 K K* K2
12 12 13 12 12
2122 1123 2122 2123 1123
a1 a1 11 a1 12
01 01
11 Y 11 _|1t 10
a= “=lo1 a= “=lo1 a=
01 01 01
10 10
Lo b=dqVvdyVd to b=dqVvdyVd Lo
_ =dyVdyVdy _ =dyVdyVdy _
b=dqVdy (010 b=dqVdy ee[010] b=dq VdoVdy
(15) (16) (17) (18) (19)
My My Mg Mgy Mg
K K3 K K2 K K3 K K3 K K3
1 -1 1 -1 T -1 1 1 T -1
K2 K% K2 K3| K2 K3 K2 K3 K2 K% K2 K3 | K2 K% K2 K3 | k2 K% K3 K3
Nla b le Nla b L Nla b le Nla b | Nla b le
K4 K K* K2 K5 K K4 K2 K5 K
13 12 13 13 13
2123 2123 2123 2123 2133
a1 13 51 13 51
01 010
‘1) 1 11 11 11 001
a=|¢1 |10 a=|01 HEX a=|011
10 ?=lo1 10 “=lo1 101
10 10 10 100
l;;‘[jg\{dgrd‘l b=dq vdg\Vdy b=dq Vda Vs b=dqvdg vy b=dq Vda Vs
B c=[010] e=[010]
(20) (21) (22) (23) (24)
Mzy Moy Mz Moy Mz
K K3 K K3 K K3 K K3 K K3
T -1 1T -1 T -1 1T -1 T -1
2 gd g2 w3 K2 K4 K3 3 g2 g4 g2 K4 K2 K4 K3 4| K2 g4 k3 K4
Nla b | Nla b | Nla b e Nla b e Nla b |
K K2 K° K3 K° K2 K° K2 K6 K2
13 13 13 13 13
2723 2133 2724 2134 2134
52 52 52 52 62
01 Lot 01 010 101
1o 011 11 011 011
a=|10 a=|001 001
a=|11 a=|010 P
o1 011 01 101 010
1o 100 10 100 010
_ _ b=djVdgVdgVds b=d1VdoVdgVds 100
b=dyvdyVds b=dyvdyVds c=0vdy vdg VO c=0vdq Vvdy V0 b=dq Vdo Vs Vdg
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(25) (26) (27) (28) (1)
Mzy My Mzy Mz Mg
K K3 K K4 K K4 K2 k% K
T -1 1T -1 T -1 T -1 L,
K2 K5 g3 4| K2 K5 k3 x4| K3 K5 K3 K3 K5 K3 x4 | K K? K K
Nla b le Nla b le Nla b le Nla b le ol LSl
K6 K2 K6 K2 K6 K6 K2 K2 K K
3 11 1 1 T
2234 2134 3134 3134 1111
62 62 62 62 211
010 011 011 010
011 001 001 011
ooz ~Joz1o0 ~lo1o0 ~Joo1
?=l101 ?=l101 “=1l110 ?=l101
010 010 001 010
100 100 100 100
b=dq VdyVdgVdg b=dy VdgVdsgVdg b=dq VdyVdsVdg b=dqVdyVdsVdg
c=0Vdy Vdy V0 c=0Vdq Vdy V0 c=0Vdq Vdso V0 c=0Vdq Vdy V0
() 3) (a) (5) (6) (N
Mg Mzg Mazg Mg Mzg Mg
{( f? 2 f2 2 f f? 2 2 f(z 2
2 2 K K2 K2 K|K K2 K2 K 2 2 2| Kk K2 K2 K|K K2 K2 K
K K2 K2 K K K2 K2 K
A ol AL vl Sl sl a1 el ol LSl Sl a\l L sl
K2 K K K2 K2 K K3 K K K2 2 K K3 K2 K kK3 K K
T T T T T T
1121 1121 1121 1122 1121 2121
211 251 311 251 321 311
11
a=|10
01
(8) (9) (10) (11) (12)
Mzs Mzg Mg Mg Mg
K K
K K
1 1 1 {{ 9
K K2 k2 k2?2 | Kk K2 K3 K K2 K2 K2 K K K2 K3 K2 K2 K2 K2 K2
a1 sl s vl AL a L Ll AL a1 oL L g L 9
K3 K2 K K3 K2 K K3 K2 K K3 K2 K K3 K2 K
T T T T
1122 1131 2121 1132 2122
321 321 321 321 321
11 11
a=|10 a=|10
01 01
(13) (14) (15) (16) (17)
Mg Mg Mz Mg Mz
K
K K K
) ] ) K 1 ! ]
K2 K2 K3 K K K2 K3 K2 x2 K2 K3 K2 k2 k2?2 K3 K K2 k2 K3 K2
ol s AL oL oL L a1l 1 sl a b L O ol s AL
K3 K2 K K3 K3 K K3 K2 K k% K2 K K3 K3 K
T T T
2131 1132 2132 2131 2132
321 331 351 421 331
01
11 11 HER 11
a=|10 a=|10 ?=lo1 a=|10
01 01 10 01
b=dqVdy
(18) (19) (20) (21) (22)
Mg Mg Mazg Mzg 173
K 2 K
K K K
q 1 la 1 q
2 2 3 g2 | K2 K3 K3 K K2 k3 K3 K K2 k2 K3 K2 x2 K3 3 g2
a1b 1 1 aN b L Pl bNole SL 2L aN b L Pl a1b L S
K% K2 K k% K2 K K* K2 K k% K3 K K% K2 K
T 1 2 1
2132 2231 2131 2132 2232
421 121 421 431 121
01 11 a:d1ovlds 01 11
11 |10 11 11 10
?=lo1 ?=lo1 b=|01 “=lo1 ?=lo1
10 10 1o 10 10
b=dqVdy b=dq VdoVdy emd vdgvds b=dqVdy b=dq VdoVdy
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(23) (24) (25) (26) (27)
Mzs Mzg Mg Mzg Mg
K 2
K2 K (1 {(a K
la 1 2 3 3 g2 2 3 .3 g2 1
2 g3 g3 g2 2 g2 g4 g2 | K K3 K3 K K K3 K3 K K2 K3 K4 2
Nole S oL aN 1b Sle 1 aN b L L bNole L 2L aN 1b Sle 1
4 K2 K k* K3 K k% K3 K k* K3 K K4 K3 K
Pl T Pl T
2132 2142 2232 2132 2242
421 431 131 431 131
a=dqVdg 01 11 a=dqVvdg 11
01 11 1o 01 HEX
11 =lo1 a=|¢1 11 =lo1
=101 10 Lo b=101 10
10 b=dq Vdy 10 b=dq VdgVdy

c=dyVdgVdy

e=d] VdaVOVvdg

b=djVvdgVdy

c=dyVdgVdy

e=d]VvdaVOovdg

(28) (29) (30) (31) (32)
M73 M73 1\473 M73 1\473
K 2 K 2
K K
ﬁz 1 la 1 la
K2 K3 g4 g2 | K2 K3 k* k2| k2?2 K3 k* k2 | k3 K3 K% k2 | K2 K% Kt K2
aNlb L S bNole L 2L aNlb L S bNole L 2L

N le sle A1
K4 K3 K

K5 K3 K

K5 K3 K

K° K3 K

P T Pl 5
2142 2242 2142 3242 2542
431 531 531 531 531
a=djVvds 01 a=dq Vvdg 1ol a=dqVdy
01 1o 01 011 01
11 11 11
b= a=|11 a=|010
01 o1 p=]o01 011 b=|10
| 1 3 . 10 } g 100 ? é
c=dyVdpVdy b=dq VdyVd b=dq VdyVd
e=djVdyVOVds 1Vd2Vds c=dyvdgvdy 1Vd2Vds e=dyvdgvdzVds
(33) (34) (35) (36) (37)
Mg Mg Mg Mg Mg
K2 K2 K2 K2 K2
la la 9 la la
k3 k3 k4% k2| K3 K% k% K2 | k3 k%t Kt K2 K3 k% K5 K2 K3 k% K5 K2
bNole SL S Nole /L 2L aN b L AL bNole SL S bNole L AL
K° K3 K K5 K3 K kK% K3 K K% K3 K k% k% K
p) P Pl 3 p)
3142 3242 3242 3252 3252
531 531 631 631 641
a=djVvdsg a=dqVdy 101 a:d1(\l/01l41 afdlov?o
010 010 011 001 014
001 011 ~|oo1 0% 001
b=|011 b=|001 *=lo1o0 b= b=
101 101
101 101 010 ol oy
1
dlgod dlgod d b*d\/dg?/d\/d 100 Loo
e=dyVvdaVds e=dyVdzVdzVds —d1VaavdsVde b=dq VdyVvdsVdg b=dq VdaVdzVdg
(38) (39) (1) (1) (1)
Mzg Mg 174 Mas Mg,
K
!
2
K2 K2 K K K {(
la la 1 LN\
K3 k% K5 K3 | K3 K4 K5 K3 K K2 K2 K K K2 K K K3 K K2
bNole L 2L tNle L 2L Nld SL s Nld Nld o9
kS K* K k% k% K2 K2 K2 K2 K3 K
T
2 2 1 11 11
3253 3253 11211 11111 112
641 64 25 2 31
a=dqVdy a=dyVdy
010 011
011 001
foo1 |o1o0
b=1101 =1110
010 001
100 100
b=di VvdgVdgVdg b=dy VdgyVdgVdg




THREE-PEAK SINCERE POSETS

205

(2) (3) (4) (5) (6)
Mz Mzg Mg Mg Mg
K
9 5 K2 5 K2
-9 q <1 1
K K2 K K2 < K K2 <
q q K K3 q K K3
3 2 2 1 1
K2 K K K3 K2 K2 K4 K2 K2 K3 K2 K3 K% K2 K3
Nla Nla b Nla b L Nla b le Nola b le
K3 K K* K K* K kY K kY K
T T 2 T 2
11 11 11 11 11
122 122 122 123 123
31 11 11 41 11
o1 o1 0T 0T
11 11
11 11 11 a= a=
a= a= 01 01
a=|10 01 01 10 10
ot Lo 1o b=dqVdgVd b=dq VdgVd.
— — =dy1VdaVdy =d1VdgVdy
b=dVdy b=d|Vdy e=101°¢) e=[010]
(7) (8) (9) (10) (11)
Mg Mg Mag Mg Mag
K K2 K2 K2 K2
71 ! 9 ! -1
K K2 K K3 K K3 K K3 K K3
1 1 1 1 1
K3 K2 K3 K% K2 K3 K4 K2 3 K% K3 K3 x4 K2 K3
Nla b | Nla b le Nla b | Nla b le \lar/bl
K* K K5 K kY K K5 K K° K
T 2 2 2 2
11 11 11 11 11
123 123 123 133 123
a2 51 12 51 52
01 010
11 11 11 001 ? (1)
|10 a=|o01 1o a=|011 I
“=lo1 10 =lo1 101 = 01
10 10 10 100 1o
b=djVdgVdy b=d; VvdgVds b=d|VdgVdy b=dq VdsyVds _
e=[010] c=[010] 2 b=djVdyVdg
(12) (13) (14) (15) (16)
Mzg Mg Mag 76 Mag
K2 K2 K2 K2 K3
-1 ! -9 71 -1
K K3 K K3 K K3 K K3 K K%
1 1 9 9 9
K4 K3 K3 K4 K2 k4 K4 K3 K4 K4 K3 K% K5 K3 K4
Nla b | Nla b le Nla b le Nla b | Nla b le
K° K2 K5 K2 K® K2 K6 K2 k6 K2
2 2 2 2 3
11 11 11 11 11
133 124 134 134 134
52 52 52 62 62
011
Lol 01 010 101 001
11 011 011
011 010
a=|10 a=|o001 001 a=
a=|010 a= 101
01 101 010
011 010
10 100 010
100 b=dq VdgyVdzVd b=dqVdoVd3zVd 100 roo
b=dqVdyVdsg TaLvazvaes 1as —oLva2ves Las _ b=dq VdgVdaVdg
c=0Vdq Vdy VO c=0Vvdy Vdy VO b=dy VdgVdsVdg 0y iy 0
(17) (18) (19) (1) (1)
Mzg Mg Mzg Maq Mg
K2 K2 K3
P! ! -1
K oo K2
K K3 K K% K2 Kt K
9 Gl q ~1 Nld 1 la b\
K5 K3 k4 K5 K3 K4 K5 K3 g4 | K K2 K% K2 LS S S o
Nla b le Nla b le Nla b le N2l NLowel 9
k6 K2 K6 K2 k6 K2 K3 K K3 K3 K
2 2 3
11 12 21 11 11
234 134 134 1112 1122
62 62 62 31 331
010 011 010
011 001 011 10
~|oo1 |o10 ~|oo1 a=|10 | b=dyvdy
?=l101 =1l110 ?=l101 01
010 001 010 0101
100 100 100 a=|1100
b=djVvdgVvdzVdg b=djVdoVdzVdg b=dyVdgVvdgVdg 1010

c=0Vdy Vdy V0

c=0Vdy Vdy VO

c=0Vvdy Vdy VO
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(1) (1) (1) (1) (2)
Mzg Mgo Mgy Mgy Mgy
=2
1T N
K K3 K K K3 ®
laas oL N 29l A BN B KT &
K K K K K K4 K3 K5 K K3 K5 K2 K K K K K3 K2 g3 K2
1 v N1 v al b\ le o al b\ le o NLosL 2L N2
K2 K3 K2 K5 K2 K K3 K2 K K3 K2 K
Pl
11 111 131 11 11
12111 321 3212 1121 1122
273 25 25 321 321
a=0VdVdy V0 a=0VdVdyV0
b=dq VdgVdyVds b=dq VdgVdyVds
100 100
110 110
e=|100 e=|100
010 010
001 001
(3) (4) (5) (6) (7)
Mgy Mgy Mgy Mgy Mgy
2
K K K K K K
K K K K
al 1 N\ il L N\ P TN 21N al 1\
K3 K2 K3 KZ2| K3 K2 K* K2| K3 K2 K* K2 | K3 K3 K4 K2 K* K?2 K* K2
NLosL AL N ova L 2L aN b e | P aN b e L L Nolb e L Sl
K3 K3 K K3 K3 K K* K3 K K4 K3 K K* K3 K
1 1 11 1 21
1122 1132 1132 1232 1132
331 331 431 131 431
100 10 100 010 10 10
010 10 _|otof, |110 _|or|,_|1o
a=djVvdiVdgVds 000 =l10 2=lo000 =l100 “=1loo0 =l10
101 01 101 001 01 01
c=dyVvdyVdyVds c=dyVdyVdyVds c=dyVdyVdyVds
(8) (9) (10) (11)
I Mg My Mg,
K2 K K? K K2 x2 K
al 21\ divdgl 2 1\ (e 3 N\ divd 29
1Vvdzl N
K4 K3 K% K2 K4 K3 k% K2 | K4 K3 K5 K2 k4 K3 K5 K2
Nl se L AL aN b e | Pl aN b e | P aN 1b Sle 1
K4 K3 K K5 K3 K K5 K3 K k5 Kt K
21 21 21 21
1232 1232 1242 1242
131 531 531 541
1o 110 1000 100 1000 100 1000 100
01 010 0100 110 0100 110 0100 110
a=|oo0 =100 a=|0000 |s=]|100 a=|0010 |s=]|100 a=|0000 |s=]|100
01 001 0010 010 0000 010 0010 010
Evavdoa 1001 001 0101 001 1001 001
c=dqVdyVdaVdy e=dgVvdqVdgVds c=dgvdVdgVdgVdy c=dq VdaVOVd3Vdy
(12) (13) (1) (1)
Mg Mgo Mgs Mgy
Pl Pl
K K K K
K K K K
129N 129N 1 11 Nld
K4 K3 K5 K3 Kt K3 K5 K3 K K K2 k2?2 K2 K K2 k3 K2
aN 1b e | Pl aN b e | Pl Nld oL s s NS
K5 K% K K5 K+ K2 K2 K2 K2 K3 K
21 21 T 111
1243 1243 11221 1112
541 542 222 31
1000 100 1000 100
0100 010 0100 110
a=|0010|b=|110 a=|0010|b=|100
0000 010 0000 010
0101 001 0101 001
c=dgVvdy VdgVdgVdy c=dgVdyVdyVdgVdy
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(1) (1) (1) (1)
Mg Mgz Mss Mso
K
2 2 K2 0 K K2
K K K K K K K o— K K K K (i da la .
LN oL N 1 a\ ldg 9 L0 Nld 3 a
K? K? K |K K K2 K K |g x4 K3 2| K K2 K3 k2| K% K3 K% K
Nld LS Nld N L b NSl 1 N1 S
K2 K2 K K3 x | k2 K4
1
111 211 111 112
11111 1312 1112 2111
2 4 31 24
01 0100
11 1110
a=diVvdgb=| o a=dyvdgb=| 0101
10 1000

(1)
Mg
K
1 \a
dyf K3\ P K2
l 10/0\
K2 K5 K* K
Lo N L
K3 K*
1
22
1211
374
é? 01010
a=|gpo |b=|t1100
11 10001
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