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Let E be an oriented vector bundle over a manifold M of rank 4n and h a neutral metric of E.
We call a section N of EndE a nilpotent structure of E if on a neighborhood of each point of M ,
there exists an ordered frame field e = (e1, . . . , e2n, e2n+1, . . . , e4n) of E satisfying

h(ei, ei) = −h(e2n+i, e2n+i) = 1 (i = 1, . . . , 2n), h(ei, ej) = 0 (i 6= j) (1)
and Ne = eΛn, where

Λn :=




On −In On In
In On In On

On In On −In
In On In On


 ,

In is the n × n unit matrix and On is the n × n zero matrix. Let N be a nilpotent structure of
E. We call N an ε-nilpotent structure (ε ∈ {+,−}) if on a neighborhood of each point of M , there
exists an ordered frame field e giving the orientation of E and satisfying (1) and NeI ′4n,ε = eI ′4n,εΛn
with

I ′4n,ε :=




In On On On

On In On On

On On In On

On On On In,ε


 , I1,± := ±1, In,± :=




±1 0 · · · 0

0 1
. . . ...

... . . . . . . 0
0 · · · 0 1


 (n ≥ 2).

Let N be an ε-nilpotent structure of E. Then such a frame field as e is called an admissible frame
field of N . For an admissible frame field e of N , we set ξ = ξ1 ∧ · · · ∧ ξ2n, where

ξ1 := e1 − e2n+1, ξi := ei − e2n+i,
ξn+1 := en+1 + εe3n+1, ξn+i := en+i + e3n+i

(i = 2, . . . , n).

Then ξ does not depend on the choice of an admissible frame field e of N ([3]). Therefore N gives
a section ξN of the 2n-fold exterior power

∧2nE of E. A nilpotent structure is characterized by
(i) ImN = KerN , and πN := ImN = KerN is a light-like subbundle of E of rank 2n,
(ii) h(φ,Nφ) = 0 for any local section φ of E
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([2], [3]). In particular, N gives a null structure on each fiber of E and h is null-Hermitian with
respect to N (see [9]). The subbundle πN is locally spanned by ξ1, . . . , ξ2n.
Remark Suppose n = 1. Then

∧2E is a vector bundle over M of rank 6 and h induces a metric
ĥ of

∧2E of signature (2,4). In addition,
∧2E is decomposed as

∧2E =
∧2

+E ⊕
∧2

−E by two
subbundles

∧2
+E,

∧2
−E of rank 3 and the restriction of ĥ on each of them has signature (1,2). The

light-like twistor spaces associated with E are fiber bundles U0

(∧2
±E
)
in
∧2

±E respectively such
that each fiber is a light cone. Each light-like line subbundle of

∧2
+E or

∧2
−E corresponds to a

light-like subbundle of E of rank 2 and each ε-nilpotent structure N of E corresponds to a section
of U0

(∧2
εE
)
given by (1/

√
2)ξN ([2], [3]). The space-like twistor spaces U+

(∧2
±E
)
associated with E

are fiber bundles in
∧2

±E respectively such that each fiber is a hyperboloid of two sheets. A section
of U+

(∧2
εE
)
corresponds to a complex structure of E preserving h. See [1], [5] for the space-like

twistor spaces. The time-like twistor spaces U−
(∧2

±E
)
associated with E are fiber bundles in

∧2
±E

respectively such that each fiber is a hyperboloid of one sheet. A section of U−
(∧2

εE
)
corresponds

to a paracomplex structure of E reversing h. See [1], [13], [14] for the time-like twistor spaces. See
[7], [10], [11] for the twistor spaces in the case h is a Riemannian (i.e., positive-definite) metric,
which are the prototypes of U+

(∧2
±E
)
, U−

(∧2
±E
)
and U0

(∧2
±E
)
.

Let ∇ be a connection of E satisfying ∇h = 0. Let N be an ε-nilpotent structure of E. We
say that N satisfies the Walker condition with respect to ∇ if for any local section ψ of πN , ∇ψ is
a 1-form valued in πN . See [6], [9], [16] for Walker manifolds. Let ∇̂ be the connection of

∧2nE

induced by ∇. Then N satisfies the Walker condition with respect to ∇ if and only if ∇̂ξN = α⊗ξN
for a 1-form α. If ∇N = 0, then ∇̂ξN = 0 ([4]) and therefore N satisfies the Walker condition ([9]).

The main objects of research in this talk are special nilpotent structures, and they are called
H-nilpotent structures of (E, h,∇), where H is a Lie subgroup of SO(2n, 2n) related to neutral
hyperKähler structures. There exist a complex structure I and paracomplex structures J1, J2 of E
such that h, ∇, I, J1, J2 form a neutral hyperKähler structure of E if and only if there exists an
H-nilpotent structure of (E, h,∇) ([4]). See [5], [12] for paraquaternionic structures. See [8], [15]
for neutral hyperKähler 4-manifolds.

This talk is supported by JSPS KAKENHI Grant Number JP21K03228.
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In this manuscript, we present multiplicative b-homogeneralized derivation on an associative ring
R and discuss certain differential (functional) identities having multiplicative b-homogeneralized
derivation. Investigating the centralizer of suitable subset over semiprime rings that admit mul-
tiplicative b-homogeneralized derivation enhances some outcomes in the literature. We refer the
reader to [4] and [2] for more details.
As is well known, the problem of linear mappings preserving fixed products is a very interesting
item in the field of operator algebra. Derivations that can be completely determined by the local
action on some subsets of algebra have attracted attention of many researchers. The Martindale
ring of quotients of a prime ring R was introduced in [6] as a tool for studying rings satisfying a
polynomial identity. The concept was extended to semiprime rings in [5]. Historically, the study
of derivation was initiated during the 1950s and 1960s. Derivations of rings got a tremendous
development in 1957, when [3] established two very striking results in the case of prime rings.
Named that R is a semiprime when R satisfy the expression r1Rr1 = 0 which yields r1 = 0 and R
is prime if r1Rr2 = 0 which supply two options there either r1 = 0 or r2 = 0. As a factual informa-
tion about the connection between the previous concepts a prime and semiprime ring mentioned
as following: A prime ring forms another kind of ring, which is a semiprime, while the converse,
unfortunately, is not always true.
When a ring R admits for all r1, r2 ∈ R satisfying Leibniz’s rule, which is d(r1r2) = d(r1)r2+r1d(r2)
then a derivation is that an additive map d : R → R. Whenever for all r1, r2 ∈ R there exists an
identity D(r1r2) = D(r1)r2 + r1d(r2). Then, D is an additive mapping defined as D : R → R is
recorded as a generalized, i.e. a generalized derivation, where d worked as an additive mapping
derivation over R.
In 2000, a classical definition of homoderivation posted in El Sofy’s article [1], where he was de-
scribed an additive mapping a homoderivation concerning a ring R like ψ from R to R satisfying
ψ(xy) = ψ(x)ψ(y) + ψ(x)y + xψ(y) where x and y belong to R. Moreover, mapping F : R → Qmr

associated with derivation (need not be additive) d : R → R such that F (στ) = F (σ)τ + bτd(τ)
holds for all σ, τ ∈ R and any fixed 0 6= b ∈ Qs ⊂ Qmr. If F is additive (not necessarily additive),
then F is called b-generalized derivation (multiplicative b-generalized.
Definition 1. Suppose that R is an associative ring, mapping F : R → Qmr associated with
homoderivation d : R → R such that F (στ) = F (σ)F (τ) + F (σ)τ + bτd(τ) holds for all σ, τ ∈ R



144

Table of contents
A. Sako Solutions of N-body harmonic oscillators and Calogero-Moser model
using Φ4 matrix model 2
B. El Alaoui Partitioning problem and defensive alliances in the context of
zero-divisor graphs of rings 3
M. Amram On the connection between algebraic, geometric, and topological
methods in the classification of algebraic surfaces and curves 4

N. Ando Nilpotent structures of oriented neutral vector bundles 6

M.J. Atteya Multiplicative b-homogeneralized Derivations of Associative Rings 8

T. Banakh Algebra in fields extended by infinity 9

M. Bisci Variational problems in Nonsmooth Analysis 10
D. Bolotov On 2-convex embeddings of non-orientable surfaces in
four-dimensional Euclidean space 11

E. Bonacci Mixing optimization in the batch crystallization of CAM 11
V. Bondarenko, M. Styopochkina On representation type of incident algebras
of extensions of positive posets 12
F. Bulnes A theorem on hypercohomology groups and singular homology in field
theory 13
D. Carfì Geometric and algebraic-topological structures in Schwartz distribution
spaces for relativistic Quantum Mechanics 13
Y. Chapovskyi, S. Koval, O. Zhur Lie subalgebras of real order-three special
linear Lie algebra revisited 16
Y. Cherevko, O. Chepurna, Y. Kuleshova Conformal mappings and a
non-holonomic frame 18

A. Chornenka, O. Gutik On topologization of the bicyclic monoid 19
J. Cuadros, J. Lope An Application to Sasaki Extremal metrics via the
Berglund-Hübsch rule 20
E. Sevost’yanov, V. Desyatka On singularities of mappings with a Lebesgue
integrable majorant 22
I. Diamantis, S. Lambropoulou, S. Mahmoudi New Combinatorial
Invariants of Doubly Periodic Tangles 24

K. v. Dichter Inequalities involving means in high-dimensional spaces 25
P. Petrenko, A. Andreev Two problems in the theory of metric preserving
functions 27

Y. Drozd Group action on noncommutative curves 29


