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Parareal Schwarz Waveform Relaxation Algorithm

PR (P23 R

Abstract

The Parareal Schwarz Waveform Relaxation algorithm is a new space-time
parallel algorithm for the solution of evolution partial differential equations. It is
based on a decomposition of the entire domain both in space and in time into
smaller space-time subdomains, and then computes by an iteration in parallel on
all these small subdomains a better and better approximation of the overall
solution. The initial conditions in the subdomains are updated using a parareal
(parallel in real time) mechanism, while the boundary conditions are updated
using Schwarz waveform relaxation techniques. In fact, to analyze the
convergence of the algorithm is technically difficult. We present in this talk for the
first time an accurate superlinear convergence estimate when the algorithm is
applied to the heat equation. We illustrate our analysis with numerical experiments
including cases not covered by the analysis, which opens up many further research

directions.
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Exponential time differencing schemes for Allen-Cahn Equations

and their applications in image segmentation problems

Frte (FHE TR

Abstract

In this talk, we will introduce exponential time differencing schemes for
Allen-Cahn equations. Maximum bound principle and energy stability of
Allen-Cahn equations will be proved in the discrete time sense. We will also study

an image segmentation problem with the proposed numerical algorithm.
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Adaptive FEM for Helmholtz Equation with Large Wave Number

HHE%E (BRI

Abstract

A posteriori error estimates of the linear FEM for the Helmholtz equation
with large wave number are derived. Convergence and quasi-optimality of the

adaptive finite element algorithm are proved.

10



2021 R}V 5 HHE o T =

B R HA B EEE KR EI A T KR E S

S CERONE D)

Abstract

iL3sh /1% (peridynamics) TR E] TARKMRE, AR ME
R AT HEREUS T2t . XA AR R, TR EIORECK, A
PR 32 500 T S5 DX R A 2 A/ N 2 0 RURE e S B A BB A P SR B
Ao HTARREANL, St Bit RAEA N T 5k, BN 2IHE R
PR AR R AER), DT E SRS AT DU AL 2 1 )
EONHR R,  RGUREARIHEE R R R AR R = B DIN-SRA N T 57
FF, A MIRZE M. X AR DUHET B 22 i () R A A = B N

Tiagtwet, NREEAR ETERESROE 17— 2B B

11



NUIST & JSIAM

e A B RO L AR S0

sk (AERiRS)

Abstract

R 22 SRR 15 RS ) AR O T 2 PR R 2 A2 R AR
Ve B R A A AR/ IMEL IR R, XSS 20 i i) R e B e WLIE H B 2 ks, TR
AR 3% 4 R AR N AT AR 8 B AN [RI B /N 22 8] ) 5% 28— B v SR8 o )
PR RBE ) R AE R A, AT T — D Hr AR WL (solution landscape) 1
Wo FEFOUAEIR T ANF] BB AINBAR DL A — B rUE R, AR i R A B ) e
P R, REER B D m P R R G B AT I A S50 A
b, MR R b miah s, 8 A A ) B R OE, TR
ROHAE BE B SOW A H 58 BE )R A e o RATTRLER P 5T 22 6 RO iR ]

FI|F Landau-de Gennes #8115 1 52 BR [m) 51 AH W i 14 BB 55000

12



2021 R}V 5 HHE o T =

Introduction to Uncertainty Quantification

JE (R

Abstract

Uncertainty quantification (UQ) has been a hot research topic recently. UQ
has a wvariety of applications, including hydrology, fluid mechanics, data
assimilation, and weather forecasting. Among others, high order numerical
methods have become one of the most important tools for UQ; and the relevant
computational techniques and their mathematical theory have attracted great
attention in recent years. This talk will present a brief introduction to some recent

developments on high order algorithms for both forward UQ and inverse UQ.
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