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#2H: Hermite-Galerkin spectral method for nonlocal-in-space Schriodinger-type equations in

unbounded domain

BEIR (BALETZEXT)

{2 : In this talk, we construct the Hermite-Galerkin spectral schemes for two kinds of
nonlocal-in-space Schrédinger-type equations with fractional Laplacian in multidimensional
unbounded domains: One is the Klein-Gordon-Schrodinger system, and the other is the
Schrédinger-wave equation. Applying Hermite-Galerkin spectral method in space and finite
difference method in time, we establish the linearized fully discrete scheme for the nonlinear
problems. Several numerical examples are conducted to show the accuracy, stability, and

applications of the schemes.

PMAEN: OERERFEIR. BLERN, TERRTANBEERERE. HESH
FARYIH ; £ «SIAM Journal on Scientific Computing® + «Journal of Computational Physics»
ST ERRLZREARL, EREXBERBEESH EHE . ERESFRITRIFIRE
FELZMAHIE ; MLEAEAE 2016 FERFABMFELAMIBI , IR 2019 5F
EBRVIR BB R —EL,

RAE : PIAESE IR AR E R | —Hig X

KEE (HEXF)

e RMNEWHAEZTREEILERS, SR ATRETEEN, KRR
R REN BB F N HEMRATHRE T E iR EmEEN, BEREE
B4k Do A BTG 1B (AT R A

MAEN: KERBELI ARG KERBEHETE, IRXBLTEREKEYE, TEEZY
S RN EESED. £ SISC, M3AS 1 JCP ST AERILE, TRHRERXEAARR
FREEFFTEME LTE
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#2H: An adaptive coupling approach of local and non-local micromechanics

wmAxR (BItITILXZ)

$HE: In this talk, we will introduce an adaptive coupling approach of local and non-local
micromechanics for predicting the microcrack propagation in composites. The special feature of
this method is that it can take full advantages of both continuum micromechanics as a local model
and peridynamic micromechanics as a non-local model to achieve composite fracture simulation
with a higher level of accuracy and efficiency. These two models are coupled into a closed equation
system, and a transition region is introduced to achieve a smooth transition between them. A
composite strength-induced adaptive algorithm is introduced to solve the unified model. The
micromechanics-based coupling method has the potential to efficiently simulate the microcrack

propagation in various complex composite materials.

PAEN: HEZE, AT RZHEZSHHZRER, BL4eSN, SRTABEREH
FHEMBERZIRZEIEME, PETLSNARZEERXAHERBUTVEZRREHFER.
ERER R EES. PERMZRRBERSESTIIRE. BRELFLTRIFIRE
FIWH . BFFEITAMERET RS REMT AREtEBASERITER, EFRERK
RIS B AHEIE T+ MR LR, MSrptR T RATe H EMRFREME
WHABEH HF MM A CTireLife, AFR B ZFRTE «SIAM Journal on Scientific Computing®-
«Journal of Computational Physics® FAEIATI, RIGPEVEE HARIZ_FX 1 T,

#2H: A robust two-level overlapping preconditioner for Darcy flow in high-contrast media
HES (F8HPXKE)

2 In this talk, I will present a two-level overlapping domain decomposition preconditioner for
solving linear algebraic systems obtained from simulating Darcy flow in high-contrast media. Our
preconditioner starts at a mixed finite element method for discretizing the partial differential
equation by Darcy's law with the no-flux boundary condition and is then followed by a velocity
elimination technique to yield a linear algebraic system with only unknowns of pressure. Then, our
main objective is to design a robust and efficient domain decomposition preconditioner for this
system, which is accomplished by engineering a multiscale coarse space that is capable of
characterizing high-contrast features of the permeability field. A generalized eigenvalue problem is
solved in each non-overlapping coarse element in a communication-free manner to form the global

solver, which are accompanied by local solvers originated from additive Schwarz methods but with

3
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a non-Galerkin discretization to derive the two-level preconditioner. We provide a rigorous analysis
indicates that the condition number of the preconditioned system could be bounded above with
several assumptions. Extensive numerical experiments with various types of three-dimensional
high-contrast models are exhibited. In particular, we study the robustness against the contrast of the
media as well as the influences of numbers of eigenfunctions, oversampling sizes, and subdomain
partitions on the efficiency of the proposed preconditioner. Besides, strong and weak scalability

performances are also examined.

PMAEN: HEF (B1) 2021 FTHEREREZESRABEMAREBEELEA, B
ITRERZ L. b HRIEEE P R ERBIEL)E, G1E RN Eric Chung (81 F15)
R MRIBEELRERES ST, REEETEMBUETT HRSEmR. SRIRER
BEHRE “WEETEZREARITTENEY LRENBHEAET .

WE: HENWERE BME M LR m M5 77 12 H 8

XKE (BEZEKXT)

H8E: PINN (Physics Information Neural Network) AP (E EAR T HIMEM 4, £33
REZSJWER BT WERE BIEARS, HRTARSGEUE T BT EREY T,
PINN ZERERM S AN BA RS 5L, HRTEEREFEITE, PINN JFIEF L
T RRBAEMYEIIR SRR, HErREIEED, MRER. HR, HRTESEETE,
TRMEMAE, W AR A B R i T R 2 WA, EXH R eE W EREIR,
RBEYNZ5E R T LSS ERETIM . A THRE PINN J7 ¥ HIsRARRE EASORE, A5
NBFERENFIRFE SN REAMHZE TSR, R TYBARMWE WL B 5 &N -F
#5777 (Loss Balanced Physics Information Neural Network , IbPINN) F1 B i& & & R &7 ¥,
LIFEiRE4 PINN J7¥ERIRRM, IRETONGR RS BT ERER. FUEEAISH T BEN
WS BMENEIERFEES TEMUMHG LT ENER, RUT BENHEMEER
R

PMAER: XKIF, AERBERETERZRBIERE, EBEFFITE: ATEERIHHT
BT, RS TTREUERE, mIMUETTE. EREREAREES. HEHELRE
& BERBTAHRITFIRE. CCr-HEARKRITREMFFTFFAUFHES. I NRBREER
H. BLEESMEARTLFIESFRE, SE5WIEALH. EXRERBEEENS
FRAEVEIE , %38 SCI IR 20 K-
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#2H: A virtual element method for overcoming locking phenomena in Biot's consolidation

model

XUaf (FEILTIKE)

SE: A novel algorithm for the three-field formulation of Biot's consolidation model based on
mixed and divergence-free nonconforming virtual element methods is developed and analyzed. By
establishing a discrete counterpart of Korn's inequality, we ensure the well-posedness of this
algorithm without special constraints in the context of nonconforming methods. In addition, we also
derive a unified error estimate for this fully discrete algorithm no matter whether the specific
storage coefficient vanishes or not. Moreover, this algorithm has several features, including
supporting general polygonal meshes and arbitrary space approximation orders, and without
Poisson's locking and pressure oscillations. Numerical experiments are presented to validate the

performance of this algorithm.

MAER: X, B, AT RESESSEH 2R, MLER. AKEE
Bt 11 Franco Brezzi Btd:o TEEBFRITEARMS T EFEEETE RIRET LK
MEFHEN) AR RENMA, B Comput. Methods Appl. Mech. Engrg.
Comput. Phys. Commun.~ ESIAM. Adv. Comput. Math.. calcolo &EWNNEBEZ AR L
RHSCIBX 13K, HPE—EERX 2 K. TRHASE5ERESHREE. BERERBZE
EEH EMEMFFEME . BRAE BRARZEMPIRITRI—BE (F46) - BLEd*E
EHE. PREREARPOLSHREELTRTESE. KRAEMFELRI. SETET
IR BRABEMBFERTR —ER. BRABHELFTFMB L —FLE,
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@H: RAMEREEHIELER- RS HENEN 2 RETELER ST

EA (AEBFREXE)

8 SR TRERESAE TESPE R RERE R & BE TN, RABER
FEMER-TTREEITA . S E SR R RS SR SRS AR AR, Af&%
BT —IEREE. REARNENERE . 56, BETEREFmESTMRERATTE,
BT W LU T E 6 R EEMARSER- RS BRI BB 2 RETTEEE; R
&, B mBRgtT, /2T RN RETEERKREUESr; BTk, &T
BEVHEN 2 RETEER, RET W UREEFRNE S R SIS R-THE
R B BN Z22RERE. &5, BUHEIERIET RMEZNRH S RETEE
Bz RESENARE.

MAET: EW, 1991 F4E, INOLEFRBERERER, BELWHLEIIN, Ak
BRA BRI T FEAA BB BHEWRMEFEAAFEEI K. 2013 4F 7 AR T
AT RENREER, 2017 F 12 A THEALTWRZREEEF LM AR ER, 20
BRZBEL), 2018 4F 5 A-2021 4F 6 A LR TFRECKREN R TREERELE(@IN: M
bt D). FENEMRRET RS TTRNS REBRSIHRE, WEXITTIEEM R
WA S SRR TAE R B ] Comput Phys~ ] Sci Computs SIAM Multiscale Model Simul-
Comput Methods Appl Mech Eng~ Comput Mechs Commun Comput Phys~ Int J Solids Struct»
Compos Struct FHHHZE . WHRHNZRITEMRLERPTILRERRIC 40 B, ZRAKAF
EER1L B, EREER. FEA. BLEREESNEEQLRSFHIREL—I, &’
BERRZMBEERRIIR. BRFELSMBRIIK 4T
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#2H: Virtual Element Method for the viscoelasticity problem

FER (FAILTIKE)

52 In this talk, I will introduce the Virtual Element Method (VEM) and its differences from the
finite element method. Then, VEM is applied to construct a stable and convergent numerical
scheme for the viscoelasticity problem with two time-stepping techniques. Finally, a numerical

example is shown.

MAET: ER, AT ARZHEES G 2BRERRIE R . 2018 4F 12 HEF LB RE
B LA, EEBRITT AR T ROEUERS:, ERFERAAREREFFHR
H. #EELEEH LIMES, £ <Computer Methods in Applied Mechanics and Engineering

«Journal of Scientific Computing®» -~ <«International Journal for Numerical Methods in
Engineering® « «IMA Journal of Numerical Analysis®» FHiF]| EEARIELE. GIRBEFAE
S 2022 FHRFBIUF R _F K.

#18: JEREH triple-porosity-NS W BFHATHIEFF A

B (BRERHEKE)

S In this report, a local, parallel and non-iterative finite element method based on two-grid
discretizations is proposed and analyzed for 2D/3D transient triple-porosity-Navier Stokes model
with the Beavers-Joseph interface condition. The underlying idea behind utilizing local and parallel
approach is to combine the decoupled method, two-grid method and domain decomposition method.
The strategy allows us to initially capture low-frequency data across the decoupled domain using a
coarse grid. And then tackle high-frequency components by solving residual equations within
overlapping subdomains, employing finer grids and local parallel procedures at each time step.
Furthermore, the convergence results of the approximate solutions from the algorithms are obtained.
Finally, some numerical experiments are constructed to demonstrate the effectiveness and efficiency

of the algorithms.

MAEN: B, BRI KERIEEE, MEAE AR VAL, HE@EKET
B VEL, YZEREEESTRYT 2021 FHANEAF/RINEXFABMULLR
BT ABI— R EARIR. S8/R7E Journal of Scientific Computing % HE FrAI45 SCI ZEARHAT)
ERFRFFR 5 B EEREFNSERTEEELERHE . BEEHRERFEIH
TEH. BEXRBEAN¥EESEERRERHIE .
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#2H: Analysis and Finite Volume Methods for Stokes Variational Inequalities

HISEIE (AIETILKZ)

S : The boundary condition of fluid-flow is one of the most important factors to determine its
hydrodynamic behaviors. In microfluidic systems, boundary slip may have a significant effect on
the performance of such system. As an effective technique to catch the boundary slip phenomenon,
numerical method provides some theoretical guidance for related experimental research. In this talk,
we analyze the three lowest-order, the conforming, nonconforming and discontinuous finite volume
element methods for the Stokes equations with a nonlinear slip boundary condition of friction type,
which is used to describe the flow in the blood vessel of arteriosclerosis, as well as the possible slip
phenomena. Due to the subdifferentiability of such boundary condition, these models can be
characterized by variational or hemivariational inequalities. We will design some stable and
efficient finite volume schemes, and establish priori error analyses for such variational inequalities.

Numerical tests are reported to verify the theoretical results.

AAE: WEIESE, WAL T R%EIEE, 2010 EABEVTFHEAY, 2017 FRAER
BRFEELFEA. ART HEERAZESALBESAFANEERFITE. 2UHEGHEEH
B EBEEE Y TFEDE2ESE , £ Numer. Math., J. Sci. Comput., BIT & E R & # )&
FRUTRE, FTREXEBARZESTHE 2 . HEFEWE 2 W
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#2H8: Solution method and parameter estimation of uncertain partial differential equation

with application to China's population
mE (BRMEXRS)

HSZE: Since the concept of uncertain partial differential equations (UPDEs) was proposed, it has
been developed significantly and led us to study parameter estimation for UPDEs. This paper
proposes a concept of residual of a class of UPDEs, which follows a linear uncertainty distribution.
Afterwards, an alpha-path of a class of UPDEs is introduced and the important result that the
inverse uncertainty distribution of solution of a class of UPDEs is just the alpha-path of the
corresponding UPDEs is reached. And a numerical method is designed to obtain the inverse
uncertainty distribution of solution of UPDEs. In addition, based on the alpha-path and the inverse
uncertainty distribution, an algorithm is designed for calculating the residuals of UPDEs
corresponding to the observed data. Then a method of moments to estimate unknown parameters in
UPDE:s is provided. Furthermore, uncertain hypothesis test is recast to evaluate whether an
uncertain partial differential equation fts the observed data. Finally, the method of moments is
applied to modeling China’s population and the fitness of the estimated parameters is verified by

using uncertain hypothesis test.

PAEN: B, BEMERFERBR, 2017 FREIKREFLYE . ARTACEFE
¥ B A R A AT , A E RS 77 B &N A , AHESRITS , ¥ Fuzzy optimization and
decision making, Soft computing EHE R AT ZRELTRE, EREWHIE 3 H.



