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FiGURE 3.1. wNl (·, T )− wT , N = 3, l = 50.
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FiGURE 3.2. wNl (·, T )− wT , N = 4, l = 200.

FiGURE 3.3. The influence of the controls uN,l on the difference wNl (·, T )−wT .
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Classes of Monge-Ampère equations, in the spaces of different dimensions and different
types, arise in solving of many problems of the geometry, theoretical physics, optimal mass
transportation, geometric optics, one-dimensional gas dynamics and etc.

At the present time, there are a lot of papers and books in which those classes have been
studied by different methods.
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We consider the following class of (1 + 3)-dimensional Monge-Ampère equations:

det (uµν) = F (x0, x1, x2, x3, u, u0, u1, u2, u3) ,

where u = u(x), x = (x0, x1, x2, x3) ∈M(1, 3), uµν ≡
∂2u

∂xµ∂xν
, uα ≡ ∂u

∂xα
, µ, ν, α = 0, 1, 2, 3.

Here,M(1, 3) is a four-dimensional Minkowski space, F is an arbitrary real smooth function.
For the group classification of this class we have used the classical Lie-Ovsiannikov ap-

proach. At the present time, we have performed partial preliminary group classification of
the class under investigation, using two-dimensional Abelian nonconjugate subalgebras of the
Lie algebra of the Poincaré group P (1, 4).

In our report, I plan to present some of the results obtained concerning with partial pre-
liminary group classification of the class under consideration.

REFERENCES
[1] G. Ţiţeica. Sur une nouvelle classe de surfaces. Comptes Rendus Mathématique. Académie des Sciences.

Paris, 144 : 1257–1259, 1907.
[2] A.V. Pogorelov. The multidimensional Minkowski problem. Moscow : Nauka, 1975.
[3] Shing-Tung Yau, Steve Nadis. The shape of inner space. String theory and the geometry of the universe’s

hidden dimensions. New York : Basic Books, 2010.
[4] D.V. Alekseevsky, R. Alonso-Blanco, G. Manno, F. Pugliese. Contact geometry of multidimensional Monge-

Ampère equations:characteristics, intermediate integrals and solutions. Ann. Inst. Fourier (Grenoble), 62(2)
: 497–524, 2012.

[5] C. Enache. Maximum and minimum principles for a class of Monge-Ampère equations in the plane, with
applications to surfaces of constant Gauss curvature. Commun. Pure Appl. Anal., 13(3) : 1347–1359, 2014.

[6] Haiyu Feng, Shujun Shi. Curvature estimates for the level sets of solutions to a class of Monge-Ampère
equations. Nonlinear Anal., 178 : 337–347, 2019.

[7] S.V. Khabirov. Application of contact transformations of the inhomogeneous Monge-Ampère equation in
one-dimensional gas dynamics. Dokl. Akad. Nauk SSSR, 310(2) : 333–336, 1990.

[8] D.J. Arrigo, J.M. Hill. On a class of linearizable Monge-Ampère equations. J. Nonlinear Math. Phys., 5(2)
: 115–119, 1998.

[9] F. Jiang, Neil S. Trudinger. On Pogorelov estimates in optimal transportation and geometric optics. Bull.
Math. Sci., 4(3) : 407–431, 2014.

[10] A. Figalli. The Monge-Ampère equation and its applications. Zurich Lectures in Advanced Mathematics.
Zurich : European Mathematical Society (EMS), 2017.

[11] S. Lie. On integration of a class of linear partial differential equations by means of definite integrals. Arch.
Math., 6(3) : 328–368, 1881.

[12] L.V. Ovsiannikov. Group properties of the equation of non-linear heat conductivity. Dokl. Akad. Nauk
SSSR , 125 : 492–495, 1959.

[13] L.V. Ovsiannikov. Group analysis of differential equations. Moscow : Nauka, 1978.
[14] N.H. Ibragimov. On the group classification of second order differential equations. Dokl. Akad. Nauk SSSR,

183 : 274–277, 1968.
[15] P. Basarab-Horwath, V. Lahno , R. Zhdanov. The structure of Lie algebras and the classification problem

for partial differential equations. Acta Appl. Math., 69(1) : 43–94, 2001.
[16] V.I. Lagno, S.V. Spichak, V.I. Stognii. Symmetry analysis of equations of evolution type. Proceedings of

Institute of Mathematics of NAS of Ukraine. Mathematics and its Applications, volume 45. Kiev : NAS of
Ukraine, Institute of Mathematics, 2002.

[17] N.M. Ivanova, C. Sophocleous, P.G.L. Leach. Group classification of a class of equations arising in financial
mathematics. J. Math. Anal. Appl., 372(1) : 273–286, 2010.



36

[18] O.O. Vaneeva, R.O. Popovych, C. Sophocleous. Extended symmetry analysis of two-dimensional degenerate
Burgers equation. J. Geom. Phys., 169 : Paper No. 104336, 21 pp., 2021.

[19] V.M. Boyko, O.V. Lokaziuk, R.O. Popovych. Realizations of Lie algebras on the line and the new group
classification of (1+1)-dimensional generalized nonlinear Klein-Gordon equations. Anal. Math. Phys., 11(3)
: Paper No. 127, 38 pp., 2021.

[20] A.G. Nikitin. Symmetries of Schrödinger-Pauli equations for charged particles and quasirelativistic
Schrödinger equations. J. Phys. A, 55(11) : Paper No. 115202, 24 pp., 2022.

[21] V.V. Lychagin, V.N. Rubtsov, I.V. Chekalov. A classification of Monge-Ampère equations. Ann. Sci. École
Norm. Sup. (4), 26(3) : 281–308, 1993.

[22] D. Tseluiko. On classification of hyperbolic Monge-Ampère equations on 2-dimensional manifolds. Rend.
Sem. Mat. Messina Ser. II, 8(23) : 139–150, 2004.

[23] A. De Paris, A.M. Vinogradov. Scalar differential invariants of symplectic Monge-Ampère equations. Cent.
Eur. J. Math., 9(4) : 731–751, 2011.

[24] V.I. Fushchich, N.I. Serov. Symmetry and some exact solutions of the multidimensional Monge-Ampère
equation. Dokl. Akad. Nauk SSSR, 273(3) : 543–546, 1983.

[25] V.I. Fushchich, V.M. Shtelen, N.I. Serov. Symmetry analysis and exact solutions of nonlinear equations of
mathematical physics. Kiev : Naukova Dumka, 1989.

[26] C. Udrişte, N. Bîlă. Symmetry Lie group of the Monge-Ampère equation. Balkan J. Geom. Appl., 3(2) :
121–134, 1998.

[27] C. Udrişte, N. Bîlă. Symmetry Lie group of the Monge-Ampère equation. Appl. Sci., 1(1) : 60–74, 1999.
[28] C. Udrişte, N. Bîlă. Symmetry group of Ţiţeica surfaces PDE. Balkan J. Geom. Appl., 4 : 123–140, 1999.
[29] V.M. Fedorchuk, V.I. Fedorchuk. On classification of the low-dimensional nonconjugate subalgebras of the

Lie algebra of the Poincaré group P (1, 4). Proc. of the Inst. of Math. of NAS of Ukraine. Kyiv : Institut of
Mathematics of NAS of Ukraine, 3(2) : 302–308, 2006.

[30] V.M. Fedorchuk, V.I. Fedorchuk. First-order differential invariants of the splitting subgroups of the Poincaré
group P (1, 4). Univ. Iagel. Acta Math., 44 : 21–30, 2006.

[31] V.M. Fedorchuk, V.I. Fedorchuk. On non-equivalent functional bases of first-order differential invariants of
the nonconjugate subgroups of the Poincaré group P (1, 4). Acta Physica Debrecina., 42 : 122–132, 2008.

Homotopy type of stabilizers of functions with
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Let M be a smooth compact surface, D(M) be a group of diffeomorphisms of M , and P
be either R or S1. For a smooth function f :M → P denote by S(f) a group of f -preserving
diffeomorphisms of M , i.e.,

S(f) = {h ∈ D(M) | f ◦ h = f},
and by Sid(f) a connected component of S(f) containing idM .

In [1] the author considered the following class of functions F(M,P ) and described the
homotopy type of Sid(f) for functions from it.
Definition 1. A smooth function f ∈ C∞(M,P ) on M belongs to the class F(M,P ) if the
following conditions are satisfied:
(1) for each connected component V of the boundary ∂M a function f |V either takes a

constant value or is a covering map,



135

V. Dryuma On geodesic lines of Riemannian metric for Navier-Stokes
equations 29
L. Fardigola, K. Khalina On controllability problems for the heat equation
in a half-plane in the case of a pointwise control in the Dirichlet boundary
condition 32
V. Fedorchuk, V. Fedorchuk On partial preliminary group classification of
some class of (1 + 3)-dimensional Monge-Ampere equations. Two-dimensional
Abelian Lie algebras 34
B. Feshchenko Homotopy type of stabilizers of functions with non-isolated
singularities on surfaces 36
N. Glazunov On direct limits of Minkowski’s balls, domains, and their
critical lattices 37

O. Gok On KB(Kantorovich-Banach) spaces and KB operators 39

M. Golasiśki On polynomial and regular maps of spheres 40
O. Gutik, O. Prokhorenkova On homomorphisms of bicyclic extensions of
archimedean totally ordered groups 41
O. Hukalov, V. Gordevskyy The Interaction of an Infinite Number of
Eddy Flows 42

S. Ivković Semi-Fredholm theory in unital C∗-algebras 43
T. Jaiyeola, K. Ilori, O. Oyebola On some non-associative hyper-algebraic
structures 45

J.-L. Mo The rank of Mordell-Weil groups of surfaces 47

J. Ka̧kol On Asplund spaces Ck(X) with the compact-open topology 48
N. Kitazawa Explicit construction of explicit real algebraic functions and real
algebraic manifolds via Reeb graphs 49

N. Konovenko Conformal equivalence of 3-webs 51
Y. Kopeliovich The fundamental group of Riemann surface via Riemann’s
existence theorem 52
G. Kuduk Problem with integral conditions for evolution equations in
Banach space 53
I. Kuznietsova, S. Maksymenko Deformational symmetries of functions
with isolated singularities on the Mobius band 54

R. L’hamri Codes from zero-divisor super-λ graph 55
L. Lotarets Twisted Sasaki metric on the unit tangent bundle and
harmonicity 56


