International
Scientific Conference

W Algebraie
and Geometric

Methods
E AN Of Analysis

27-30 May 2024
Odesa, Ukraine



The purpose of this conference is to bring together researchers in geometry, topology, algebra,
analysis and dynamical systems and to provide for them a forum to present their recent work
to colleagues from different nationalities. This way we aim to stimulate discussion about the
latest findings in geometrical and topological methods in analysis and to increase international
collaboration.

The conference continues the traditional annual conference «Geometry in Odesa» holding from
2004, and hosted by Odesa National University of Technology (Odesa National Academy of Food
Technologies till 2021). From 2017 the conference was renamed to «Algebraic and geometric
methods of analysisy» (AGMA).

The Conference languages: Ukrainian and English.

LIsT OF TOPICS

e Algebraic methods in geometry

e Differential geometry in the large

e Geometry and topology of differentiable manifolds

e General and algebraic topology

e Dynamical systems and their applications

e Geometric and topological methods in natural sciences
e Geometric problems in mathematical analysis

ORGANIZERS

e Ministry of Education and Science of Ukraine

e Odesa National University of Technology, Ukraine

e Institute of Mathematics of the National Academy of Sciences of Ukraine
e Taras Shevchenko National University of Kyiv

e Kyiv Mathematical Society

SCIENTIFIC COMMITTEE

e Vladimir Balan (Bucharest, Romania) e Volodymyr Lyubashenko (Kyiv,
e Taras Banakh (Lwiv, Ukraine) Ukraine)

e Dmytro Bolotov (Kharkiv, Ukraine) * Sergly Maksymenko (Kyw, Ukraine)
e Vyacheslav Boyko (Kyiv, Ukraine) * Koji Matsumoto (Yamagata, Japan)
e Yulia Fedchenko (Odesa, Ukraine) o Piotr Mormul (Warsaw, Poland)

e Oleg Gutik (Luiv, Ukraine) e Maryna Nesterenko (Kyiv, Ukraine)

e Roman Popovych (Kyiv, Ukraine)
e Alexandr Prishlyak (Kyiv, Ukraine)

e Olena Karlova (Chernivtsi, Ukraine)
e Volodymyr Kiosak (Odesa, Ukraine)

e Nadiia Konovenko (Odesa, Ukraine) * é]ieks a1)1dr Savchenko  (Kherson,
raine

ORGANIZING COMMITEE

e Nadiia Konovenko (Odesa, Ukraine) e Bohdan Mazhar (Kyiv, Ukraine)
e Yuliya Fedchenko (Odesa, Ukraine) e Sergiy Maksymenko (Kyiv, Ukraine)
e Mykola Lysynskiy (Kyiv, Ukraine) e Alexandr Prishlyak (Kyiv, Ukraine)



114

On some vanishing theorems of global character about
geodesic mappings of complete Riemannian spaces

Helena Sinyukova
(State institution «South Ukrainian National Pedagogical University named after K. D.
Ushinsky» )
E-mail: olachepok@ukr.net

Generalization of Bocher technique (see for example, [1]) allows to broad to the complete Rie-
mannian spaces a lot of theorems of geodesic unique definiteness on the whole proved previousely
only for the compact ones (see for example, [2]). It seems to be interesting to indicate some of
them.

Theorem 1. Complete Ricci semi-symmetric Riemannian C"-spaces V" (n > 2, r > 4) with
positively definite metric form, Finstein tensor of which doesn’t equal to zero, don’t admit non-
trivial (different from the affine) geodesic mappings on the whole.

Theorem 2. Complete Riemannian C"-spaces V" (n > 2, r.> 4) with positively definite metric
form and non-negative scalar curvature (R > 0) don’t admit mon-trivial (different from the affine)
geodesic mappings on the whole.

Theorem 3. Complete Ricci semi-symmetric Riemannian C"-spaces V" (n > 2, r > 4) with
positively definite Ricci form, Finstein tensor of which deesn’t equal to zero, scalar curvature of
which preserves its sign (R > 0 or R < 0 everywhere in V™) don’t admit non-trivial (different from
the affine) geodesic mappings on the whole.

Theorem 4. Complete Ricci semi-symmetric Riemannian C"-spaces V" (n > 2, r > 4) with
positively definite Einstein form don’t admit non-trivial (different from the affine) geodesic mappings
on the whole.

Examples of Riemannian spaces of the considered types are known.
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Subwreath product as structure of normal subgroups of
permutational wreath products

Ruslan Skuratovskii
(V.I. Vernadsky Taurida National University, Kyiv, Ukraine)
E-mail: skuratovskii.ruslan@tnu.edu.ua, ruslcomp@gmail.com

In this research we continue our previous investigation of wreath product normal structure [1, 2]
Normal subgroups and there structures for finite and infinite iterated wreath products S, ?...0S,,,,
n,m € N and A, S, are founded.

Let k(m) be the number of cycles in decomposition of permutation m of degree n.
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The number n — k(w) is denoted by dec(w), and is called a decrement [6] of permutation .
As well known [6] the minimal number of transpositions in factorization of a permutation 7 on
transpositions is happen to be equal to dec(m). We set dec(e) = 0. If 1, 5 € S, then the following
formula holds:

dec(my - m9) = dec(my) + dec(my) — 2m,m € N, (1)

Definition 1. The permutational subwreath product G 1H is the semi-direct product G x HX,
where G acts on the subdirect product [4] HX by the respective permutations of the subdirect
factors. Provided the specification of H¥ is established separately.

Definition 2. The set of elements from S, ! S,,n > 3 which presented by the tableaux of form:
lelo, [a1,as, ..., ay];, satisfying the following condition

idec([ai]l) =2k, ke N, (2)

be called set of type AV, Note that condition (2) uniquely identifies subdirect product.

The set AL is normal subgroup having normal rank 2 [7] in S, ! S,, and be denoted by FE WA,
We spread this definition on 3-multiple wreath product by recursive way.

Definition 3. The subgroup E ALY be denoted by A2,
Furthermore we prove that E{ A <15,15,0S,,. The order of £ A? is (n!)3" : 23, The subgroup

ZS) has normal rank 2 in 5,1 5,.

Definition 4. The set of elements from S, ¢S, ! S, n = 3 presented by the tables [3] form:
lel1, [e e, ... €]a,[a1,as,. .., ay,]a, satisfying the following condition

idec([ai]g) = 2]{?, ke N, (3)

n2

be denoted by 2(2) Note that condition (3) uniquely identifies subdirect product in H Sy, as base
i=1
of subwreath product, the similar subdirect product describing commutator of wreath product was

investigated by usdn [8] in research of pronormality it appears in [9].
Proposition 5. The subgroup fﬁl) <15,1S,, as well as 1%2) <1S5,05,15,,. Furthermore 2{53) < AVE?

Definition 6. A subgroup in S, V'S, is called T, if it consists of:

(1) elements of E VA, ,
(2) elements with the tableau |3| presentation [e]1, [m1,..., ]2, that m; € S, \ A,.

One easy can wvalidates a correctness of this definition, i.e. that the set of such elements form a
subgroup and its normality. This subgroup has structure

T2 (An X Ay X - X A) 1 Cy= S, BS,...BS,,

n n

where the operation B of a subdirect product is subject of item 1) and 2)

Remark 7. The order of T is (22)1

Definition 8. The unique minimal normal subgroup is called the monolith.
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Theorem 9. The monolith of S, 1.S,, is el A,,.

Theorem 10. Proper normal subgroups in S, ! S,,, where n,m > 3 with n,m # 4 are of the
following types:

(1) subgroups that act only on the second level are
E WAy, Ty B2 Sy B A,

(2) subgroups that act on both levels are A, 22;1;, S, 22;1\,;, A0S,
wherein the subgroup S, 22;1\;” ~ S, K (§m XS,XS, .. K S@) endowed with the subdirect product

n

satisfying to condition (2).

Theorem 11. The full list of normal subgroups of W = 5,015,015, consists of 50 normal subgroups.
These subgroups are the following:

1 Type Tyys contains: ENA, WH, T,V H, where H € {A,, Ay, S,}. There are 6 subgroups.

2 The second type of subgroups is subclass in Tyz with new base of wreath product
subgroup flnz : EQ S, szlnz, EUN;(S,1S,). Therefore this class has 12 new subgroups.
Thus, the total number of normal subgroups in Type Tyeg is 18.

~— =6
3 Type Toos: A(()?))(nz); Tz, Ty,

4 Type Tia3: N;(S, 0Sn) LSn, Ni(Sn S A and N;(SptSn) A,2. Thus, there are 29 new
normal subgroups in Tio3, taking into account a repetition.

Remark 12. Note that £{ Ay ~ B (E 2A,) contains in the family £ N;(S,1S,).

We denote by AutyX* the group of all finite automorphism of spherically homogeneous rooted
tree.

Theorem 13. Let H < Aut; X™ having depth k, then H contains k-th level subgroup P having all
even vertex permutations py; € A, on X* and trivial permutations in vertices of rest of levels.
Furthermore P is normalan Aut; X* provided k is last active level of Aut;X*.
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