
Note that one can bound the number of sections in term of depth: a word w
over states has at most 1 + a1 + . . . + ad sections, where d is the depth of w
and a = |X|.

If the depth function of an automaton A is bounded from above by a poly-
logarithmic function, then the word problem in the group generated by A is
solvable in subexponential time.

We discuss the depth function for some classes of automata. In particular,
we show that the depth functions of polynomial automata and Hanoi automata
satisfy d(n) = O(logk n) for some constant k depending on the automaton (see
[1, 2]).
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We continue to study the quadratic Tits form for finite posets, which, for
a poset S (without the element 0), is determined by the equality

qS(z) = z20 +
∑

i∈S

z2i +
∑

i<j,i,j∈S

zizj − z0
∑

i∈S

zi.

In [2] the authors obtained the complete classification of posets whose Tits
form is positive; there was also classified all P -critical posets (i. e. such posets
with non-positive Tits form whose all proper subposets have positive ones). In
[4] the authors classified all NP -critical posets (i. e. such posets whose Tits
form is not non-negative but all proper subsets of which have non-negative
ones). The main method under our study is the method of
(min,max)-equivalence (see [1] – [4]).

The report focuses on the problem of classifying the posets with non-
negative Tits form. The main result is the complete classification of such
posets.

20



[1] V. M. Bondarenko, On (min, max)-equivalence of posets and applications to
the Tits forms, Bull. Taras Shevchenko Nat. Univ. of Kyiv (series: Physics &

Mathematics), N1 (2005), pp. 24–25.

[2] V. M. Bondarenko, M. V. Stepochkina, (Min, max)-equivalence of partially
ordered sets and the quadratic Tits form, Trans. Inst. of Math. of NAS of Ukrai-
ne, 2, N3 (2005), pp. 18–58 (in Russian).

[3] V. M. Bondarenko, M. V. Stepochkina, (Min, max)-equivalence of posets and
nonnegative Tits forms, Ukr. Math. J. 60, N9 (2008), pp. 1349–1359; translation
from Ukr. Mat. Zh. 60, N9 (2008), pp. 1157–1167 (in Russian).

[4] V. M. Bondarenko, M. V. Stepochkina, Description of posets critical with respect
to the nonnegativity of the quadratic Tits form, Ukr. Math. J. 61, N5 (2009),
pp. 734–746; translation from Ukr. Mat. Zh. 61, N5 (2009), pp. 611–624 (in
Russian).

M. YU. BORTOS 1, R. F. DINIS 2

On Monomial Matrices over Principal Ideal
Domains

1 Institute of Mathematics, Kyiv, Ukraine
E-mail: bortosmaria@gmail.com

2 National T. Shevchenko University of Kyiv, Ukraine
E-mail: ruslanadinis@ukr.net

We study monomial matrices over a principal ideal domain R (with non-
zero radical) of the form

M(t, s1, . . . , sn) =




0 . . . 0 tsn

ts1 . . . 0 0
...

. . .
...

...
0 . . . tsn−1 0




where t belongs to the radical of R and s1 . . . , sn ∈ {0, 1}. The main attention
is focused on reducibility and irreducibility of such matrices.

In particular we have the following theorem.

Theorem 6 Let R be a commutative local ring, and let n > 0 and s1, . . . , sn ≥
0 be integer numbers such that n and s =

∑n
i=1 si are not coprime. Then

for any common divisors d > 1 of n and s, and any t ∈ R the matrix
M(t, s1, . . . , sn) over the ring R is reducible.

The results were obtained together with V. M. Bondarenko and A. A. Ty-
lyshchak.
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