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Title：A Stochastic Model of Systemic Risk

Abstract

Systemic risk becomes a popular topic since the financial crisis in 2008. It is used to describe the failure of a complex, highly-interconnected system. Examples in the real world are like the subprime mortgage crisis in the United States in 2008 and now the sovereign debt crisis in Europe.

In the presentation I will introduce a simple stochastic model to quantify systemic risk. The proposed systemic risk is a mean-field of the status of the components in a large system. The convergence of the mean-field and the existence of the bistable states will be discussed. Finally the probability that the entire system collapses will be calculated. The mathematical tools are the martingale problem by Stroock and Varadhan, and the large deviation principle by Dawson and Gartner.

Title：Compressive Sensing Approach to Inverse Rougt Surface Scattering
Abstract

Rough surface scattering and its inverse problems are of fundamental interests in optics, radiowave propagation, and acoustics. In the first part of the talk, a brief overview to the direct scattering problem is given, including the Rayleigh hypothesis, radiation conditions, and numerical methods for the scattered wave by boundary integral equations. In the field of optical microscopy and near-field imaging, it follows theinverse problem of reconstructing the boundary profile with subwavelength structure. Typical approaches such as linear sampling or factorization 
methods assume the accessibility of continuous sampling data. In the present work, we analyze the relationship between the surface profile and the angular spectra from the perspective of compressive sensing theory, and propose a method of reconstructing the profile with subwavelengthscale via random and discrete near-field sampling.

Title：Numerical simulation of viscoelastic flow with a multiple-mode Giesekus model

Abstract

This talk presents a numerical algorithm to simulate viscoelastic fluids in two dimensional problems. The incompressible Navier-Stokes equations, coupled with the multiple mode Giesekus constitutive equation for viscoelastic stress, are used to model viscoelastic fluids in our problem. A second order Godunov method is applied to compute edge-centered, time centered primitive variables as predictors for conservative flux differences, and the correctors are cell-centered conservative variables calculated by applying a conservative update equation including conservative source terms.
    For the stress equations, we apply a splitting technique which separates the viscoelastic stress into a viscous stress part (elliptic) and an elastic stress part (hyperbolic), and construct an artificial wave speed to increase the CFL stable time step. 
    A projection method (BCG method) is used to enforce the velocity in compressibility constraint at edge-centered and cell-centered states, and the double projection method is implemented to eliminate the longitudinal mode in the extra stress field.
Title：Instabilities in thin fluid film
Abstract

In this talk I will present two recent projects in thin film flow. For the first part, We study contact line induced instabilities for thin film of complete and partially wetting fluids spreading down an inclined plane with inclination angle ranging from 0 to pi. It is found that a contact line may lead to free surface instability without any additional perturbations. We investigate the effect of both inclination angle and of contact angle on surface and transverse (fingering) instabilities, as well as on deleting process.

In the second part, spreading of nematic liquid crystal (NLC), I will present recent progress in the modeling direction. We use lubrication theory to simplify the governing equations to a single nonlinear PDE describing evolution of the film thickness under gravity, assuming finite surface "anchoring energy" at the free surface and at the solid substrate. Based on this model, we find some interesting instabilities taking place during NLC spreading.
Title： A multiscale method coupling network and continuum models in porous media
Abstract

In this talk, we present a numerical multiscale method for coupling a conservation law for mass at the continuum scale with a discrete network model that describes the pore scale flow in a porous medium. We developed single-phase flow algorithm and extended it to two-phase flow, for the situations in which the saturation profile go through a sharp transition from fully saturated to almost unsaturated states. Our coupling method for the pressure equation uses local simulations on small sampled network domains at the pore scale to evaluate the continuum equation and thus solve for the pressure in the domain. We present numerical results for single-phase flows with nonlinear flux-pressure dependence, as well as two-phase flow.
Title : Solving Large-Scale Algebraic Riccati Equations by Doubling
Abstract

We consider the solution of large-scale algebraic Riccati equations with (numerically) low-ranked solutions. For the discrete-time case, the structure-preserving doubling algorithm will be adapted for the sparsity and the low-ranked structures in the algebraic Riccati equation. For the continuous-time case, the algebraic Riccati equation will be first treated with the Cayley transform before doubling is applied. With n being the dimension of the algebraic Riccati equations, the resulting algorithms are of a feasible O(n)

complexity per iteration. Some numerical results will be presented. As two examples, a DARE of dimension n = 79841, with 3.19 billion variables in the solution X, was solved using MATLAB on a MacBook Pro to machine accuracy within 1,100 seconds; a CARE of

dimension n=79841, was solved using MATLAB on the Dell PowerEdge R910 computer to the accuracy of O(10􀀀16) within 1970 seconds.

