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Cepis: Pizuro-mamemamusni HayKy Series: Physics & Mathematics
Croiika M. B.!, k. d.-m. H., nonenT, Stoika M. V.!, Ph.D,

Crronoukina M. B.2, k. d.-M. H., Jo1enT. Styopochkina M. V.2, Ph.D.

IIpo miarpamu Xacce, 3B’aA3aHi 3 YaCTKOBO On Hasse diagrams connected with the
BIIOPSIIKOBAaHOIO MHOXKuHOIO (1,2,7) poset (1,2,7)

! Bakapnarchkumit yropepkuit imcturyT imeni ®e-
penna Pakomi 11,

90202 M. Beperoso, moma KorryTa, 6,

e-mail: stoyka m@yahoo.com

Ferenc Rakoczi II. Transcarpathian Hungarian
Institute, 90202 Beregszasz, Kossuth square, 6,
e-mail: stoyka m@yahoo.com

TlonichbKuii HaIlOHATBLHIN YHIBEpCUTET, N
10008, m. 2Kuromup, Crapuit 6yisBap, 7,
e-mail: stmar@ukr.net

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

e-mail: stmar@ukr.net

3obpasicerna 4. 6. muootcun, ssedenux 6 1972 p. JI. O. Hazaposoro i A. B. Potimepom, sururaromsb
npu Po36’A3anni 6a2amsvox 3a0ay 6 pisHuT obaacmaxr mamemamury. O0niel0 3 HATBANCAUGIUUL 36004
6 meopii 300pasicerd OYOv-axur 00’ekmis € onuc 8uUNAdKI8 CKIMYENHO020 300PAHCYBAALHO20 MUNY M
PYUH020 300pasicysasvrozo muny. Ilepwa i3 yux 3aday das 4. 6. mMHoscun pose’asana M. M. Kaetine-
pom, a dpyea JI. O. Hasaposoro. M. M. Kaetinep 00616, wo 4. 6. MHONCUHAG MAE CRIHYEHHUT TMUN TO00I
i miavku modi, Koau 6ona e micmumov nidmmoorcun eudy (1,1,1,1),(2,2,2),(1,3,3),(1,2,5) ¢ (4,4),
AKL MG -3U BAIOMBCA KPUMUSHUMY MHOHCURAMU. Y3A2GADHEHHA Ub020 KPUMEPHO Ha PYUHUl 6unadox
ompumaro JI. O. Hazaposor. BidnosioHi MHOMCURY HAZUBAIOMBLCA CYNEPEPUMULHUMY 1 CKAGOAIOMBCA
sonu 3 4. 6. muoorcun (1,1,1,1,1), (1,1,1,2), (2,2,3), (1,3,4), (1,2,6) i (/4,5). B. M. Bondapenro
3aNPONOHYBAE Y3G2ANOHEHHA KPUMUNHUL T CYNEPRPUMUIHUL 4. 8. MHONCUH, Ha36as8wiu iT 1-nadcynep-
KPUMUMSHUMU. Y Uil cmammi 6uBYGI0MbCA KOMOTHAMOPHT AGCTMUBOCTNE 0OHIET 3 MAKUL MHONCUN.

K106t cao8a: 4. 6. MHONCUHRA, 2pad, KPUMUYHA Ma CYNEPEPUMUIHAE 4. 6. MHONHCUHA, 1-Hadcy-
NEPEPUMUINHA Y. 6. MHONCUHA, GHMUIZOMOPPIaMm, diazpamu Xacce, MIHIMAKCHA EKGIBAAEHMHCND

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 (4,4), 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 (U,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

Crartio mpesactasuB 1. ¢.-M. H., mpod. [lerpaBayk A. II.

1 Introduction to the positivity of the Tits quadratic form if and
only if it is minimax equivalent to a critical poset
In [I] M. M. Kleiner proved that a poset (the minimax equivalence was introduced in [3]);
S is of finite representation type if and all such posets were described in [2].
only if it does not contain the subsets of In [4] L. A. Nazarova proved that a poset S is
the form (1,1,1,1),(2,2,2),(1,3,3),(1,2,5) and tame if and only if it does not contain subsets of
(1, 4); these posets are called the critical posets. In  the form (1,1,1,1,1), (1,1,1,2), (2,2,3), (1,3,4),
[2] it is proved that a poset is critical with respect (1,2,6) and (11, 5); these sets are called supercriti-

© M. B. Croiika, M. B. Crronoukina, 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 z € S and
the arrows (z,y), where z < y and there is no z
such that z < z < y).

Recall some definitions from [§]. One calls the
O-length of an oriented path of H(.S) the number of
its vertices. One denotes by l,in(S) (respectively,
lmaz(S)) the O-length of a most short maximal

2020, 4

Bulletin of University of Kyiv
Series: Physics & Mathematics

(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

me(S) = minXe[S]N lmm(X)a

Lmaz(s) = mamXe[S]Nlmaz (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), Lpin(S) = 1,
Linaz(S) =9.

Theorem 2. Let X € [(1,2,7)]~. Then 1 <
Lnin(X) < 8, 5 < lmaa (X) <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.
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We have the next theorem.

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

N lmm lmax n N lmin lmaa: n N lmin lmax n
1 1 7 31 9 3 5 3|17 2 6 4
2 3 8 2| 10 8 9 2 18 3 ) 3
3 1 8 3 11 2 7 41 19 3 7 3
4 2 6 3 12 3 6 3 20 2 ) 4
) 2 8 3 13 2 8 3 21 3 6 3
6 3 7 3| 14 2 6 41 22 3 6 3
7 3 9 2 15 4 5 3 23 2 ) 4
8 2 7 4 | 16 1 8 3| 24 2 7 3

Here lpin = lmm(Sz)a lnaz = lmaa:(Si) and

n =mn(S;) for i = 1,2,...,24, where S; is the ith
poset in the table.
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The proof is proved by direct calculations.
Theorems 1 and 2 follow from Theorem 3.
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