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Stable adaptive least-squares space-time boundary element methods for
the wave equation.

(a) Standard approach (b) Least-squares approach

D. M. Hoonhout, MSc.

DELFT UNIVERSITY OF TECHNOLOGY

FACULTY OF NUMERICAL ANALYSIS

Delft
e t University of
Technology



First-kind Galerkin BEM for the single layer
operator of the Hodge-Helmholtz equation

Ralf Hiptmair?, Carolina Urztda-Torres®, Anouk Wisse®
a Seminar for Applied Mathematics, ETH Zirich, Switzerland
b Delft Institute of Applied Mathematics, Delft University of Technology, Netherlands
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Novel Reduced Basis Sampling Method for

problems with high-dimensional parameters

Evie Nielen, Oliver Tse, Karen Veroy

Construction time per dimension
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Fast calculation of Potential Future Exposure and XVA
sensitivities using Fourier series expansion

Gijs Mast  Xiaoyu Shen  Fang Fang

Delft University of Technology, The Netherlands
FF Quant Advisory B.V., The Netherlands

September 27, 2023
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Single-Ensemble Multilevel Monte Carlo for Interacting-Particle Methods

Pros +

Cons -

Expensive evaluation

at every particle,
at every timestep

l

Solution

with multilevel Monte Carlo

Leverage cheap approximations |

A. Bouillon, T. Ingelaere & G. Samaey



Markov Chain Monte Carlo methods for
electrical conductivity estimation in the heart

Maarten Volkaerts
KU Leuven
Department of Computer Science
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variable Vm, t= 450 ms, z= 0 mm & variable Vm, t= 500 ms, z= 0 mm




g;% Utrecht  naltares Adaptive moving meshes for space-fractional PDE models in
Y University 1D using the L2(NU)-method Pu Yuan, Paul Zegeling, Ailbhe Mitchell
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Mortgage prepayment:
What is the “right price” of people’s behavior?

Leonardo Perotti
l.perottiQuu.nl

;@Lﬁ}é Utrecht Mathematical Institute @ Utrecht University é
S University Treasury Modelling @ Rabobank &5 Rabobank

Buying a house and winning the lottery...

EXP

— Contractual expected repayments T T T T
— Behavioral uncertainty of prepayment >
— What is the “fair price””

REAL o AT SN

... with some math

— Stochastic optimal control problem
— Measure change (Girsanov’s Theorem)

! R A _A A
— (Deep) machine learning application ollAF >
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Analysis and systematic
discretization of a Fokker-Planck
equation with Lorentz force

A

UNIVERSITY
OF TWENTE.




Multilevel MCMC with

high-resolution observations

Pieter Vanmechelen, Geert Lombaert & Giovanni Samaey

l ALGORITHMIC DEVELOPMENT l ! APPLICATION ORIENTED l

Extend MCMC sampling to Focus on real-life applications
use resolution-dependent data in structural health monitoring
. J . J




Structure-preserving Model Reduction on Manifolds

How well can classical model reduction methods, e.g., POD, perform?
Benchmark: Kolmogorov N-width

dn = inf inf — Vv,
((P)) " diéﬂvn):njlé% angvnllx/v(u) Vil

@ Model Reduction on Manifolds I

o Extend linear-subspace approximation, V € R2Vx2n
e To nonlinear approximations, d : R?" — R?N
e Focus on: polynomial embeddings, autoencoders

@ Structure-preserving MOR d(l)

o Preserve given structure in reduced model, e.g.,
e Hamiltonian system: symplectic model reduction

d UNIVERSITY
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CG + bounded variables = ResQPASS
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Uncertainty Quantification for Neural Field
equations with random data

VRIJE
UNIVERSITEIT
AMSTERDAM

VU%

Woudschoten conference, Sept 27 2023



Variational
multiscale
stabilization of
the
magnetohydro-
dynamics
equations

Kevin Dijkstra

‘]
TUDelft




Parallel-in-time iterative methods with Crank-Nicolson scheme for European option pricing PDEs
Xian-Ming Gu (SWUFE, China & Utrecht U., Netherlands), Y.-L. Zhao (SICNU, China), C. W. Oosterlee (Utrecht U., Netherlands)

v" Numerical methods of European option pricing PDEs find the solution in each time level one-by-one, namely the time-stepping scheme;

v Parallel-in-time methods solve the European option pricing PDEs for all the discrete time points simultaneously via matrix diagonalization.
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Time-stepping method vs. Parallel-in-time method Universiteit Utrecht



Mathematical Challengeg of
Modelling Large Integrat

&
- ! = %




Closing Navier-Stokes

Once and for all
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20V 9@ 96

Syver Dgving Agdestein

Neural closure models for the incompressible Navier-Stokes equations




Error analysis of a modified form of variational data assimilation

Nazanin Abedini

Vrije Universiteit Amsterdam
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Low dimensional data-driven LES

closures
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Towards prediction of low dimensional Qols with data-driven
LES closures in 2D turbulence.
Rik Hoekstra




Techniques applied to non-linear multi-
objective optimization problems in water

management

Ailbhe Mitchell on behalf of Deltares
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Rijnland-Boezem system

Very large non-linear
systems
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Development and Application of bundle-valued forms in the hybrid mimetic spectral element method

e 1
TU/e Revanth Sharma, Marc Gerritsma TUDelft
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Entropy Stable Model Reduction on Nonlinear
Manifolds of Hyperbolic Systems

Robin Klein
Centrum Wiskunde & Informatica / TU Delft
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» New low-rank tensor-product
framework for the numerical
solution of the radiative transfer ’
equation a’
- Lo e
ull compatibility with iterative v’

methods in Hilbert spaces '
TRANSFER IN PLANE-PARALLEL GEOMETRY

N
RICCARDO BARDINY, MATTHIAS SCHLOTTBOM?, MARKUS BACHMAYR? @

FACULTY OF ELECTRICAL ENGINEERING, MATHEMATICS AND COMPUTER SCIENCE (EEMCS)
MATHEMATICS OF COMPUTATIONAL SCIENCES GROUP (MACS/SACS)

\

» Efficient implementation to save
memory and time (preconditioning
and combination with rank
truncation methods)

1 UNIVERSITY OF TWENTE

2 RWTH AACHEN UNIVERSITY UNIVERSITY OF TWENTE F ‘
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