


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 analysis» (AGMA).

The Conference languages: Ukrainian and English.

LiST OF TOPiCS
• Algebraic methods in geometry
• Differential geometry in the large
• Geometry and topology of differentiable manifolds
• General and algebraic topology
• Dynamical systems and their applications
• Geometric and topological methods in natural sciences
• Geometric problems in mathematical analysis

ORGANiZERS
• Ministry of Education and Science of Ukraine
• Odesa National University of Technology, Ukraine
• Institute of Mathematics of the National Academy of Sciences of Ukraine
• Taras Shevchenko National University of Kyiv
• Kyiv Mathematical Society

SCiENTiFiC COMMiTTEE

• Vladimir Balan (Bucharest, Romania)
• Taras Banakh (Lviv, Ukraine)
• Dmytro Bolotov (Kharkiv, Ukraine)
• Vyacheslav Boyko (Kyiv, Ukraine)
• Yulia Fedchenko (Odesa, Ukraine)
• Oleg Gutik (Lviv, Ukraine)
• Olena Karlova (Chernivtsi, Ukraine)
• Volodymyr Kiosak (Odesa, Ukraine)
• Nadiia Konovenko (Odesa, Ukraine)

• Volodymyr Lyubashenko (Kyiv,
Ukraine)
• Sergiy Maksymenko (Kyiv, Ukraine)
• Koji Matsumoto (Yamagata, Japan)
• Piotr Mormul (Warsaw, Poland)
• Maryna Nesterenko (Kyiv, Ukraine)
• Roman Popovych (Kyiv, Ukraine)
• Alexandr Prishlyak (Kyiv, Ukraine)
• Aleksandr Savchenko (Kherson,
Ukraine)

ORGANiZiNG COMMiTEE

• Nadiia Konovenko (Odesa, Ukraine)
• Yuliya Fedchenko (Odesa, Ukraine)
• Mykola Lysynskiy (Kyiv, Ukraine)

• Bohdan Mazhar (Kyiv, Ukraine)
• Sergiy Maksymenko (Kyiv, Ukraine)
• Alexandr Prishlyak (Kyiv, Ukraine)

1



48

[2] A. H. Clifford and G. B. Preston, The algebraic theory of semigroups, Vol. I, Amer. Math. Soc. Surveys 7, Provi-
dence, R.I., 1961.

[3] R. Engelking, General topology, 2nd ed., Heldermann, Berlin, 1989.
[4] W. Ruppert, Compact semitopological semigroups: an intrinsic theory, Lect. Notes Math., 1079, Springer, Berlin,

1984.
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A Riemannian metric g is Einstein if Ric(g) = Λg for some constant Λ. A general existence
theorem for homogeneous Einstein metrics was established in [WZ86]. It is natural to turn to the
cohomogeneity one Einstein metrics, meaning that the principal orbit G/K is of codimension one.
The cohomogeneity one condition reduces the Einstein equation to a system of ODEs. Previously
known examples include [Pag78], [BB82], [KS86], [KS88], and [WW98]. Recently, we proved the
existence of an Einstein metric on HPm+1]HPm+1 [Chi24], generalizing the result in [Böh98] to all
higher dimensions.

We realize that the analytic techniques can be carried over to many other cohomogeneity one
spaces. We develop two criteria to check the existence or non-existence of a cohomogeneity one
Einstein metrics with a certain fixed principal orbit type. In particular, the principal orbit G/K is
the total space of a sphere bundle over a singular orbit G/K, and both the fiber and the base space
are irreducible. Each such a principal orbit is associated to a structural triple (d1, d2, A), where
d1 = dim(H/K), d2 = dim(G/H) and A > 0 is a constant obtained from the O’neil tensor in the
theory of Riemannian submersion. The corresponding cohomogeneity one space, denoted as M , is
a double disk bundle, where G/K collapses to G/H on two ends. The Einstein metric is obtained
from the ansatz

dt2 + f 2
1 (t) b|h/k + f 2

2 (t) b|g/h , (1)
where t parametrizes the 1-dimensional orbit space and b is a background metric.

Our existence theorem is the following.

Theorem 1. For any (d1, d2) with d2 ≥ d1 ≥ 2, there exists a constant χd1,d2 ∈
(
0, d2(d2−1)2

d21(d1d2−d2+4)

]

such that if G/K is a principal orbit with A ∈ [0, χd1,d2), then there is at least one cohomogeneity
one Einstein metrics on M .

The constant χd1,d2 is an algebraic function in (d1, d2), whose formula is very complicated in
general. Nevertheless, we obtain many new examples of inhomogeneous Einstein metrics from
previous works on homogeneous Einstein metrics including [DZ79], [WZ85], [Wan92], [DK08],
[Nik16], [PZ21], and [LW24].

On the other hand, we also have the following non-existence theorem.
Theorem 2. Define

Ψd1,d2 :=
(4(d1 − 1)n2 + d22)(3n+ d1)

(2n2 + n+ d1)2d21

d2(d2 − 1)2

4(d1 − 1)
.

If G/K is a principal orbit with (d1, d2) /∈ {(2, 2), (2, 3), (2, 4)} and A ≥ Ψd1,d2, then there does not
exists any G-invariant cohomogeneity one Einstein metrics on M from ansatz (1).
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We find some examples of Theorem 2 from the classification in [DK08], including OP2]OP2 with
Spin(9)/Spin(7) as its principal orbit.
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