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Brief reviews

In [I] we improve the previously known lower estimates for the derivatives of solutions of the nonlinear
Schrodinger equation in the turbulent regime (when the coefficient near the Laplacian term is small).

In [2] we give a rigorous proof for a physical conjecture that two important classes of invariant measures
for the 2D Euler equation are indeed different. This fact was known before only on a heuristic level. We
study further properties of these complicated classes.



In [3],[5] we study the Boltzmann equation, which describes the evolution of the mass probability density
function f(x,v,t) for particles distribution in the position-velocity phase space. A new averaging property
of the collision operator and new integral inequalities allow us to develop new methods of constructing
global strong solutions. In particular, we develop new estimates that allow us to control the L°°-norm of
the solutions. Through a weak/strong uniqueness principle due to P. -L. Lions, these solutions are unique
among the class of dissipative solutions. Furthermore, we show that the Boltzmann flow propagates
the moments and derivatives in both = and v coordinates. Currently we have completed results [3] for
the case of narrow shock tube settings (or the slab geometry settings), which is to say that dependence
on the spatial variable = is one dimensional. However the dependence on the velocity variable v is
nevertheless fully n-dimensional, n > 3. In [5] we obtain new strong Lipschitz estimates for nonlinear
Boltzmann collision (integral) operator. The novelty is that, unlike the other authors, we consider the
space inhomogeneous case. Thus we can treat the case dimx > 1.

In [4] we construct a suitabhﬂ weak solution for the Navier-Stokes system on a torus T? via a Galerkin-
superviscosity procedure. For the case of a torus T? of an arbitrary dimension d, we obtain new uniform
upper estimates on the Fourier coefficients of the solution (Theorem 5.3).

As a corollary to [6] we have the following result: if space-time singular sets of two weak solutions are
disjoint, then both sets are empty, i.e., both solutions are smooth and must coincide.

The review paper [7] is devoted to describing the present state of the art of the theory for the Navier-Stokes
System.

In the sequence of preprints [8, [[T] we study uniform probability distributions in polyhedrons of large
dimension and their marginal properties. Easily formulated, this problem is much more complicated than
it seems. Some direct application can be derived in the field of numerical analysis and statistical physics.

In paper [9] we establish upper and lower bounds for the derivatives of space-periodic solutions of mul-
tidimensional Burgers—type equations with an arbitrary flow-type non-linearity. The number of spatial
dimensions (n) may differ from the number of unknown functions (m). Establishing the lower bounds is
the main aim of paper [9]. The estimates for the lower bounds given in [9] hold, provided that the initial
condition satisfies certain non-degeneracy assumptions. In the 2D case (m = n = 2) we show that the
non-degeneracy is a necessary and sufficient condition for the lower bounds to hold.

In [I0] we prove a uniqueness theorem for the viscous Burgers equation without any growth restrictions.
We remark that for the linear heat equation one would need to impose the Tikhonov growth restrictions
for the uniqueness result.

In [I2] we obtain lower bounds for derivatives of space-periodic solutions of the Navier-Stokes equations
with a non-degenerate initial state. In the 2D case the degeneracy is equivalent to the absence of pressure.

Paper [13] and the proceedings articles [15], [16], are devoted to the 1D generalized Burgers Equation
with small viscosity. For derivatives of its solutions we obtain upper and lower bounds, which are optimal
in terms of powers of the viscosity. This allows us to formulate the Kolmogorov—type spectral law for the
solutions and to calculate the corresponding Kolmogorov exponent.

The manuscripts are available at http://www.math.mcmaster.ca/ abiryuk

!This term stands for a special class of weak solution, for which a better regularity is known.
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