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Стойка М. В.1, к. ф.-м. н., доцент,
Стьопочкiна М. В.2, к. ф.-м. н., доцент.

Про дiаграми Хассе, зв’язанi з частково
впорядкованою множиною (1,2,7)

1 Закарпатський угорський iнститут iменi Фе-
ренца Ракоцi II,
90202 м. Берегово, площа Кошута, 6,
е-mail: stoyka_m@yahoo.com
2Полiський нацiональний унiверситет,
10008, м. Житомир, Старий бульвар, 7,
е-mail: stmar@ukr.net

Stoika M. V.1, Ph.D,
Styopochkina M. V.2, Ph.D.

On Hasse diagrams connected with the
poset (1, 2, 7)

1Ferenc Rakoczi II. Transcarpathian Hungarian
Institute, 90202 Beregszász, Kossuth square, 6,

е-mail: stoyka_m@yahoo.com

2Polissia National University,
10008, Zhytomyr, Staryi Boulevard, 7,

е-mail: stmar@ukr.net

Зображення ч. в. множин, введених в 1972 р. Л. О. Назаровою i А. В. Ройтером, виникають
при розв’язаннi багатьох задач в рiзних областях математики. Однiєю з найважливiших задач
в теорiї зображень будь-яких об’єктiв є опис випадкiв скiнченного зображувального типу та
ручного зображувального типу. Перша iз цих задач для ч. в. множин розв’язана М. М. Клейне-
ром, а друга Л. О. Назаровою. М. М. Клейнер довiв, що ч. в. множина має скiнченний тип тодi
i тiльки тодi, коли вона не мiстить пiдмножин виду (1, 1, 1, 1), (2, 2, 2), (1, 3, 3), (1, 2, 5) i (И, 4),
якi на -зи ваються критичними множинами. Узагальнення цього критерiю на ручний випадок
отримано Л. О. Назаровою. Вiдповiднi множини називаються суперкритичними i складаються
вони з ч. в. множин (1, 1, 1, 1, 1), (1, 1, 1, 2), (2, 2, 3), (1, 3, 4), (1, 2, 6) i (И, 5). В. М. Бондаренко
запропонував узагальнення критичних i суперкритичних ч. в. множин, назвавши їх 1-надсупер-
критичними. У цiй статтi вивчаються комбiнаторнi властивостi однiєї з таких множин.

Ключовi слова: ч. в. множина, граф, критична та суперкритична ч. в. множина, 1-надсу-
перкритична ч. в. множина, антиiзоморфiзм, дiаграми Хассе, мiнiмаксна еквiвалентнсть

Representations of posets introduced in 1972 by L. O. Nazarova and A. V. Roiter, arise when
solving many problems in various fields of mathematics. One of the most important problem in the
theory of representations of any objects is a description of the cases of representation finite type and
representation tame type. The first of these problems for posets was solved by M. M. Kleiner, and the
second L. O, Nazarova. M. M. Kleiner proved that a poset has finite type if and only if it does not contain
subsets of the form (1, 1, 1, 1), (2, 2, 2), (1, 3, 3), (1, 2, 5) and (И, 4), which are called the critical sets. A
generalization of this criterion to the tame case was obtained by L. O. Nazarova. The corresponding sets
are called supercritical and they consist of the posets (1, 1, 1, 1, 1), (1, 1, 1, 2), (2, 2, 3), (1, 3, 4), (1, 2, 6)
and (И, 5). V. M. Bondarenko proposed a generalization of the critical and supercritical posets, calling
them 1-oversupercritical. This paper studies the combinatorial properties of one of such sets.

Key Words: poset, graph, critical and supercritical poset, 1-oversupercritical poset, anti-isomorphism,
Hasse diagrams, minimax equivalence

Статтю представив д. ф.-м. н., проф. Петравчук А. П.

1 Introduction

In [1] M. M. Kleiner proved that a poset
S is of finite representation type if and
only if it does not contain the subsets of
the form (1, 1, 1, 1), (2, 2, 2), (1, 3, 3), (1, 2, 5) and
(И, 4); these posets are called the critical posets. In
[2] it is proved that a poset is critical with respect

to the positivity of the Tits quadratic form if and
only if it is minimax equivalent to a critical poset
(the minimax equivalence was introduced in [3]);
all such posets were described in [2].

In [4] L. A. Nazarova proved that a poset S is
tame if and only if it does not contain subsets of
the form (1, 1, 1, 1, 1), (1, 1, 1, 2), (2, 2, 3), (1, 3, 4),
(1, 2, 6) and (И, 5); these sets are called supercriti-

c⃝ М. В. Стойка, М. В. Стьопочкiна, 2020
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cal. In [5] it is proved that a poset is critical with
respect to the non-negativity of the Tits form if
and only if it is minimax equivalent to a supercri-
tical poset; all such critical posets was described
in [6].

The posets that are differ from the supercriti-
cal sets in the way as the supercritical sets differ
from critical posets are called 1-supersupcritical
(see [7]).

In this paper we study combinatorial properti-
es of the posets which are minimax equivalently to
the 1-oversupercritical poset (1, 2, 7).

The authors are grateful to Professor
V. M. Bondarenko for his attention to the work.

2 Main theorems

The Hasse diagram of a finite poset S is the di-
rected graph H(S) with the vertices x ∈ S and
the arrows (x, y), where x < y and there is no z

such that x < z < y).
Recall some definitions from [8]. One calls the

0-length of an oriented path of H(S) the number of
its vertices. One denotes by lmin(S) (respectively,
lmax(S)) the 0-length of a most short maximal

(respectively, most long) oriented path of H(S).
The number of all maximal oriented path of S is
denoted by n(S). One denotes by [S]∼ the set of
all posets minimax equivalent to S [3] (see also
[2, 5, 6, 9]) and put

Lmin(S) = minX∈[S]∼ lmin(X),

Lmax(S) = maxX∈[S]∼ lmax(X).

We prove the following theorems, which are
analogous to Theorems 1 and 2 [9] for the 1-
oversupercritical poset (1, 3, 5).

Theorem 1. For S = (1, 2, 7), Lmin(S) = 1,
Lmax(S) = 9.

Theorem 2. Let X ∈ [(1, 2, 7)]∼. Then 1 6

lmin(X) 6 8, 5 6 lmax(X) 6 9, n(X) ∈ {2, 3, 4}.

3 Proofs of the theorems.

The posets which are minimax equivalent to (1.
2 ,7) were classified in [7]. They are given (up to
isomorphism and antiisomorphism) by the follo-
wing table.

❜ ❜

❜

❜

❜

❜

❜

❜

❜

❜

1

❜ ❜

❜

❜

❜

❜

❜

❜

❜

❜

✆
✆
✆
✆
✆
✆
✆
✆
✆

2

❜ ❜

❜

❜

❜

❜

❜

❜

❜

✆
✆
✆
✆
✆
✆
✆
✆
✆
✆✆

❜

3

❜ ❜

❜

❜

❜

❜

✁
✁
✁

❜

❜

❜

❜

4

❜ ❜

❜

❜

❜

��

❜

❜

❜

❜

❜
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❜ ❜

❜

❜

❜

❜

❜

❜

❜

❜
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☎
☎
☎
☎
☎
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✄
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❜ ❜
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✁

❜

❜

❜

❜

24

We have the next theorem.

Theorem 3. The following holds for posets 1 – 24:

N lmin lmax n N lmin lmax n N lmin lmax n

1 1 7 3 9 3 5 3 17 2 6 4
2 3 8 2 10 8 9 2 18 3 5 3
3 1 8 3 11 2 7 4 19 3 7 3
4 2 6 3 12 3 6 3 20 2 5 4
5 2 8 3 13 2 8 3 21 3 6 3
6 3 7 3 14 2 6 4 22 3 6 3
7 3 9 2 15 4 5 3 23 2 5 4
8 2 7 4 16 1 8 3 24 2 7 3

Here lmin = lmin(Si), lmax = lmax(Si) and
n = n(Si) for i = 1, 2, . . . , 24, where Si is the ith
poset in the table.

The proof is proved by direct calculations.
Theorems 1 and 2 follow from Theorem 3.
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