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Summary of scientific research

Classical Topology of 60s: 1. Method of classification of manifolds developed 1961-4 [1]. Proof of
topological invariance of rational Pontryagin classes [2]. Novikov Conjecture describing all
homotopy invariant expressions from the Riemann Curvature Tensor [3]. 2. Calculation of stable
homotopy groups of spheres and cobordism rings [4]; new methods of algebraic topology based
on the complex cobordisms [5, 6]. 3. Topology of 2-foliations on 3-manifolds (1963-5): proof of the
existence of compact leaf on a 3-sphere, braids and classification of analytical 2-foliations in the
solid torus, homotopy obstructions for the Anosov systems [7]. Topological Phenomena in
Physics: 1. Chern numbers of the dispersion relations for the generic 2D Schrodinger operators in
magnetic field and lattice found in 1980 before the discovery of the Integral Quantum Hall Effect
[8]. 2. Topology of multivalued functions and functionals (closed 1-forms) gas constructed in 1981-
2 [9]. Morse theory and fundamental group, representations and von Neumann factors, Novikov-



Shubin invariants [10]. 3. Qualitative theory of the Einstein equation for Homogeneous
Cosmological Models as a dynamical system near singularity constructed in 1971-3 [23]. 4.
Galvanomagnetic phenomena: universal generic asymptotics for the conductivity tensor of the 3D
normal metal with complicated Fermi surface in the strong magnetic field (of the order of
magnitude about 10-100t) was found [11]. Solitons and Algebraic Geometry. 1. Periodic Problem
for the KdV equation: large family of the exact 'finite-gap' solutions found based on the discovery
of finite-gap (algebro-geometrical) 1D periodic potentials. Riemann surface, 6-functions [12, 13].
KP hierarchy and Krichever solutions found in 1976 as a basis for the Novikov Conjecture on the
solution of Riemann-Schottki Problem for 6-functions. Inverse spectral problem for the 2D
Schrodinger operators on a single energy level [13]. Higher rank solutions for the KP hierarchy.
Explicit calculation of the commuting higher rank linear OD operators, Krichever-Novikov equation
[14]. 2. Special Poisson brackets for the finite-dimensional integrable systems [15]. Dubrovin-
Novikov Hydrodynamic Type Poisson brackets based on the Riemannian Geometry discovered in
1983. Numerical and analytical integration of the Whitham systems with singularities, dispersive
analog of shock wave [15]. 3. Analog of the Laurent-Fourier decompositions on Riemann surface
as a tool for the operator quantization of the bosonic strings for any number of loops [16]. 4.
Laplace Chains of the 2D Schrodinger operators, new exactly solvable cases in the magnetic field
and lattice, discrete systems [16, 17]. Scattering theory on graphs developed on the basis of
Symplectic Geometry 1997-8 [18].
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