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Títulos e Resumos (Titles and Abstracts)

1. José Luiz Boldrini (IMECC-UNICAMP)

Title: Stationary Solutions for an Enthalpy-Conduction-Convection Model for Solidification

Abstract: We present a result on existence of stationary solutions of a mathematical model for solidification or melting of pure materials, which consists of a system of highly nonlinear coupled partial differential equations and inclusion. One of these equations corresponds to the balance of the thermal energy and takes in consideration both heat conduction and absorption or release of latent heat in phase changes; the other equations governs the flow of the melted material. These last equations do not hold in the whole region where the physical process occur, but only in an the priori unknown region where the material is melted, and thus the corresponding mathematical problem is a free-boundary value problem.

To obtain solutions for such a system, we initially consider a sequence of approximate problems associated to an appropriate regularizations of the original problem. For this, the main idea is to modify the problem in such a way that the equations for the flow hold in the entire domain. After analyzing these approximate problems, by using compactness arguments, we take limits and obtain generalized solutions of the original problem.

This is joint work with Sebastián Lorca P., (Universidad de Tarapacá, Chile) and Herme Soto, (Universidad de La Frontera, Chile).

2. Flávia Z. Fernandes (IMECC-UNICAMP)

Title: Equacões de Euler em domínios materiais não-cilíndricos

Abstract: Este trabalho consiste em estudar a existência de solucão fraca das equacões de Euler incompressíveis em domínios bidimensionais que se movem suavemente no tempo.  

O objetivo central é refazer o trabalho desenvolvido por Cheng He e Ling Hsiao no ano de 2000 porém com condicão apropriada para domínios materiais.

Para mostrar a existência de solucão fraca das equacões de Euler num dado domínio não-cilíndrico, parte-se de um movimento prescrito do domínio e determina-se a condicão de fronteira assumindo que o fluxo não atravesse a fronteira.

Com isso, formulamos o problema a ser estudado e reduzimos tal problema a outro com campo de velocidades tangencial à fronteira.  Em seguida, usando técnicas elementares de geometria diferencial, transformamos as equacões com condicão de fronteira homogênea em outras em um domínio cilíndrico.

Construimos uma família de solucões aproximadas utilizando as solucões das equacões de Navier-Stokes em um correspondente domínio que depende do tempo com condicões de fronteira modificadas.  Com essas solucões aproximadas encontramos estimativas que junto com um argumento de compacidade permite-nos escolher uma subsequência de solucões aproximadas convergindo no espaco $L^{2}$ para uma solucão fraca do problema original.

3. Lucas C. F. Ferreira (UFPE)

Title: Existence of infinite energy solutions for the nonlinear Schrödinger equations

Abstract: We derive new results about existence and uniqueness of local and global solutions for the nonlinear Schrödinger equation, including self-similar solutions. Moreover, we study the asymptotic stability at the infinity of the global solutions. Our analysis is performed in the framework of Marcinkiewicz spaces.This is joint work with Pablo Braz e Silva and Elder Villamizar-Roa.

4. Jim Kelliher (Brown University)

Title: Vanishing viscosity in the presence of a boundary

Abstract:   The behavior of an incompressible fluid as we let its viscosity approach zero is poorly understood when a boundary is present. Understanding this behavior is of both theoretical and practical interest. The most natural question to ask is whether in this vanishing viscosity limit solutions to the Navier-Stokes equations, which describe an incompressible viscous fluid, converge in the energy norm to a solution to the Euler equations, which describe an incompressible inviscid fluid. Under the assumption that the viscous fluid remains stationary on the boundary (no-slip boundary conditions) this is one of the oldest and most important questions in mathematical fluid mechanics, and one whose full solution does not appear likely to arrive anytime soon. I will describe some of the existing partial results concerning the vanishing viscosity limit and related problems, and will mention some potentially tractable approaches to extend some of these partial results.

5. Marcelo Montenegro (IMECC-UNICAMP)

Title: Finite time extinction of solutions for singular parabolic  problems

Abstract: We show how to solve singular parabolic equations by perturbation. We obtain estimates for solutions of the perturbed problem and pass to the limit, thus getting a solution to the original problem. We show that the solution quenches in finite time.
6. Alberto Ohashi (IMECC-UNICAMP)

Title:  Invariant manifolds for stochastic PDEs with fractional Brownian motion
Abstract: In this work we study invariant manifolds for stochastic partial differential equations (SPDEs) driven by a fractional Brownian motion with parameter $H>1/2$. The main ingredient in our analysis is the characterization of a controlled deterministic evolution equation where the invariant sets for the SPDE are precisely those of the controlled system. We provide a fairly complete characterization of a given finite dimensional invariant manifold by means of Nagumo-type condition. 

7. Josiane Oliveira-Faria (IMECC-UNICAMP)

Title: Semigeostrophic equations: physical and dual formulations and some results.

Abstract:  The semigeostrophic equations are a geophysical model used in meteorology to describe large-scale weather fronts and jet streams. In this talk, the semigeostrophic equations will be presented in dual and physical formulations, and some results in each formulation. I will present a weak stability result for solutions in Lagrangian formulation with initial potential vorticities in L^1.

8. Gabriela V. Planas (ICMC-USP São Carlos)

Title: Inviscid limit for the Navier–Stokes equations with Navier friction boundary conditions

9. Juliana C. Precioso (IBILCE- UNESP)

Title: Geodesics on the Group of Volume-Preserving Maps and Variable Density Incompressible Euler Equations

Abstract: The motion of an incompressible inviscid fluid is classically described by the Euler equations. In 1966; V. I. Arnold observed that the incompressible inviscid flows can be interpreted like geodesics on a group of volume preserving maps. In 1970; local existence and uniqueness of minimal geodesics have been established by D. G. Ebin and J. Marsden. However, A. I. Shnirelman showed that existence of minimal geodesics may fail to a class of data. To the case of the homogeneous fluids, inspired on Monge-Kantorovich theory, Y. Brenier reformulated the classic problem of research of minimal geodesics obtaining a relaxed problem for which the existence of a minimum was shown. Brenier deduce a system of the partial differential equations, the Euler-Lagrange equations associated to relaxed problem, which we call relaxed Euler equations. In this work, we extend this results to the case of the fluids with variable density.

10. Clodoaldo G. Ragazzo (IME-USP)

Title: TBA

Abstract:

11. Fábio Ramos (UFRJ and Weizmann Institute)

Title: Inviscid limit for damped and drive incompressible Navier-Stokes equations in R^2

Abstract: We consider the zero viscosity limit of long time averages of solutions of damped and driven Navier-Stokes equations in R2 . Our main result states that the average rate of dissipation of enstrophy vanishes in the inviscid limit. We follow the methods of Foias, and define the notion of a stationary statistical solution of the damped and driven incompressible Navier-Stokes equations in the vorticity phase space. These solutions are Borel probability measures in certain functional spaces, and they satisfy some properties compatible with the equations of motion. Following the Krylov-Bogoliubov procedure of taking long time averages, we construct special stationary statistical solutions. These solutions converge to renormalized stationary statistical solutions of the damped and driven Euler equations, a notion that we introduce in the sense of DiPerna and Lions. These renormalized solutions obey the enstrophy balance, which is crucial to the proof of the absence of anomalous dissipation of enstrophy. This talk is based on a joint work with Peter Constantin. 

12. Ricardo Rosa (UFRJ)

Title: Theory and applications of statistical solutions of the Navier-Stokes  equations.

Abstract: The concept of statistical solution is akin to the notion of ensemble average in the statistical theory of turbulence and is relevant to the mathematical theory of turbulent flows. We review   this notion and present some recent applications for the derivation of rigorous bounds for physical quantities associated with channel   flows driven by a uniform pressure gradient. We also discuss some new   abstract results and open problems related to these statistical  solutions.

13. Marcelo M. Santos (IMECC-UNICAMP)

Title: Time evolution of discontinuities in Compressible Flow

Abstract: This is part of my work joint with David Hoff. We consider the solutions constructed by D. Hoff for the Navier-Stokes equations of compressible, barotropic fluid flow in two and three space dimensions. The solutions considered are in a fairly broad regularity class for which initial densities are nonnegative and essentially bounded, initial energies are small, and initial velocities are in certain fractional Sobolev spaces.  Our previous results show that, if the initial density is bounded below away from zero in an open set $V$, then each point of $V$ determines a unique integral curve of the velocity field and that this system of integral curves defines a locally homeomorphism of $V$ onto its image at each positive time. This "Lagrangean structure" can be applied to show that, if the initial density has a limit at a point of such a set $V$ from a given side of a continuous hypersurface in $V$, then at each later time both the density and the divergence of the velocity have limits at the transported point from the corresponding side of the transported hypersurface. In this talk we show how these results leads to an explicit representation for the strength of the jump in the logarithm of the density, from which it follows that discontinuities persist for all time, convecting along fluid particle paths, and in the case that the pressure is strictly increasing in density, having strengths which decay exponentially in time.

14. Alexander Shnirelman (Concórdia University, Montreal)

Title: The mystery of the 2-dimensional ideal incompressible fluid.

Abstract:  2-dimensional ideal incompressible fluid is a model describing (with some approximation) the atmospheres of the Earth and other planets. The talk is devoted to some paradoxical properties of the flows of such a fluid. Suppose the fluid is set in motion, and its initial velocity field is small-scale, i.e. it looks like a collection of small (relative to the whole flow domain) vortices, jets, etc. As the fluid moves, the flow picture changes. The size of the vortices grows, until there remain just a couple of large vortices. This process of energy transfer (from small to large scales) is called inverse cascade; it appears in all experiments and computer simulations, and looks quite strange. Inverse cascade is in apparent contradiction with the time reversibility of the Euler equations (describing the fluid motion). The analysis of this contradiction leads to some deep questions of nonlinear partial differential equations, dynamical systems, geometry and statistical mechanics. No preliminary knowledge is assumed but the interest to the subject.

15. Franck Sueur (Univ. de Paris VI, France)

Title: Viscous boundary layers for the 3D Navier-Stokes equations with the Navier slip conditions

Abstract: We tackle the issue of the inviscid limit of the incompressible Navier-Stokes equations when the Navier slip-with-friction conditions are prescribed on the impermeable boundaries of a regular 3D domain. We justify an asymptotic expansion which involves a weak amplitude boundary layer, with the same thickness as in Prandtl’s theory, and a linear behaviour.

