randomized numerical linear algebra

randomized numerical linear algebra is an innovative field that merges randomization
techniques with classical numerical linear algebra to address large-scale computational problems
efficiently. This approach leverages randomness to develop algorithms that can approximate
solutions to various matrix problems with reduced computational complexity and increased speed.
As datasets grow larger and computational demands rise, the significance of randomized numerical
linear algebra becomes ever more apparent. In this article, we will explore key concepts,
methodologies, applications, and future directions within this fascinating domain.

To guide you through this exploration, we have structured the content as follows:

e Introduction to Randomized Numerical Linear Algebra
¢ Key Concepts and Algorithms

 Applications of Randomized Numerical Linear Algebra
e Advantages and Limitations

e Future Directions in the Field

e Conclusion

Introduction to Randomized Numerical Linear Algebra

Randomized numerical linear algebra is a subfield that utilizes random sampling methods to solve
linear algebra problems more efficiently. Traditional algorithms for problems such as matrix
multiplication, eigenvalue computation, and singular value decomposition can be computationally
intensive, especially as the size of the matrices increases. Randomized methods provide a way to
bypass some of the computational burdens by introducing randomness into the process.

The central idea is to use random projections and sampling to reduce the dimensions of the problem
while retaining key properties of the original data. This approach is particularly useful in
applications involving large datasets, where traditional methods may be impractical. The algorithms
developed in this field often yield approximate solutions with high accuracy, making them suitable
for real-world applications ranging from machine learning to scientific computing.

Key Concepts and Algorithms

Understanding randomized numerical linear algebra requires familiarity with several fundamental
concepts and algorithms. This section will outline the core principles and widely used methods in the
field.



Randomized Matrix Decompositions

One of the primary techniques in randomized numerical linear algebra is randomized matrix
decomposition. This involves approximating a matrix using a lower-dimensional representation,
which can significantly reduce computational costs. The most common forms include:

e Randomized Singular Value Decomposition (SVD): This method approximates the SVD of
a large matrix by projecting it onto a smaller subspace, enabling faster computation while
retaining essential singular values.

 Randomized QR Decomposition: This technique uses random projections to efficiently
compute the QR factorization of a matrix, which is a crucial step in many numerical
algorithms.

Sketching Techniques

Sketching is another vital concept in randomized numerical linear algebra. It refers to the process of
creating a smaller representation of the original data that preserves important features. Common
sketching methods include:

¢ CountSketch: This method provides a way to approximate frequency counts in large datasets,
making it useful for problems in data mining and machine learning.

¢ Gaussian Random Projections: By projecting a high-dimensional space onto a lower-
dimensional space using Gaussian random variables, one can maintain the geometry of the
original data with high probability.

Applications of Randomized Numerical Linear Algebra

The applications of randomized numerical linear algebra span various fields, reflecting its versatility
and effectiveness in handling large-scale problems. Below are some key areas where these
techniques are employed.

Machine Learning

In machine learning, randomized numerical linear algebra plays a crucial role in speeding up
algorithms that involve large matrices, such as those found in recommendation systems and neural
networks. Techniques like randomized SVD are employed for dimensionality reduction, which helps
in improving the performance of models while reducing the computational load.



Data Science and Big Data

With the advent of big data, randomized methods are increasingly utilized to analyze vast datasets.
These techniques allow data scientists to perform tasks such as clustering, regression, and
classification more efficiently, enabling them to derive insights from data that would otherwise be
too large to handle.

Scientific Computing

In scientific computing, randomized numerical linear algebra is applied to simulate physical systems
and solve complex equations. For instance, in computational physics and engineering, these methods
help in solving large linear systems that arise in simulations.

Advantages and Limitations

Like any computational technique, randomized numerical linear algebra comes with its own set of
advantages and limitations. Understanding these can help practitioners make informed decisions
about when and how to use these methods.

Advantages

 Efficiency: Randomized algorithms often require less computational time and resources
compared to deterministic methods, making them suitable for large-scale problems.

¢ Scalability: These techniques can easily scale with data size, providing approximate solutions
quickly without needing to process the entire dataset.

¢ Robustness: Randomized methods tend to be robust against noise and can yield good
approximations even in challenging scenarios.

Limitations

e Accuracy: While randomized algorithms provide approximate solutions, there is always a
trade-off between speed and accuracy that needs to be considered.

e Implementation Complexity: Some randomized methods can be complex to implement and
may require a deep understanding of underlying mathematical principles.



Future Directions in the Field

The field of randomized numerical linear algebra is continuously evolving, with ongoing research
aimed at improving existing algorithms and developing new techniques. Some of the promising
future directions include:

Integration with Deep Learning

As deep learning continues to dominate the landscape of machine learning, integrating randomized
numerical linear algebra methods with deep learning frameworks could lead to significant
advancements in training efficiency and model performance.

Enhanced Algorithms for Streaming Data

With the increasing prevalence of streaming data, developing randomized algorithms tailored for
real-time processing and analysis will be crucial. This could involve creating methods that adapt
dynamically to incoming data.

Conclusion

Randomized numerical linear algebra represents a powerful fusion of randomization and linear
algebra that addresses the challenges posed by large-scale computations. Through innovative
algorithms and techniques, it enhances the efficiency and feasibility of solving complex problems
across various domains, including machine learning, data science, and scientific computing. As
technology continues to advance and data grows in volume and complexity, the methods and
applications of randomized numerical linear algebra will likely expand, paving the way for new
discoveries and innovations.

Q: What is the main advantage of using randomized numerical
linear algebra?

A: The main advantage of using randomized numerical linear algebra is its efficiency in handling
large-scale problems, allowing for faster computations and reduced resource consumption compared
to traditional methods.

Q: How does randomized singular value decomposition (SVD)
work?

A: Randomized SVD works by projecting a large matrix onto a lower-dimensional subspace using
random sampling, allowing for the approximation of the singular values and vectors with less
computational effort.



Q: In which fields is randomized numerical linear algebra
commonly applied?

A: Randomized numerical linear algebra is commonly applied in machine learning, data science, big
data analytics, and scientific computing, among other fields.

Q: What are some common limitations of randomized
numerical linear algebra?

A: Common limitations include potential accuracy trade-offs, as solutions are approximate, and the
complexity of implementing some randomized algorithms.

Q: How can randomized methods improve machine learning
models?

A: Randomized methods can improve machine learning models by enabling faster training times,
efficient dimensionality reduction, and better handling of large datasets, thus enhancing overall
model performance.

Q: Are randomized numerical linear algebra algorithms
suitable for real-time data processing?

A: Yes, randomized numerical linear algebra algorithms are suitable for real-time data processing,
especially when designed to adapt dynamically to streaming data.

Q: What is the role of sketching in randomized numerical
linear algebra?

A: Sketching in randomized numerical linear algebra involves creating a smaller representation of
data that preserves important features, facilitating faster computations and analyses.

Q: Can randomized numerical linear algebra be integrated
with deep learning?

A: Yes, integrating randomized numerical linear algebra with deep learning frameworks holds
promise for improving training efficiency and model performance in large-scale applications.

Q: What are Gaussian random projections?

A: Gaussian random projections are a technique used to project high-dimensional data onto a lower-
dimensional space using Gaussian random variables, preserving the geometric properties of the
original data.



Q: How do randomized algorithms affect computational
resources?

A: Randomized algorithms typically require fewer computational resources than deterministic
methods, enabling the processing of larger datasets within practical time limits.
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randomized numerical linear algebra: Randomized Numerical Linear Algebra for
Large-scale Matrix Data Kun Dong, 2019 This dissertation is about computational tools based on
randomized numerical linear algebra for handling larg-scale matrix data. Since large datasets have
become commonly available in a wide variety of modern applications, there has been an increasing
demand for numerical methods for storing, processing, and learning from them. Matrices, the
classical form for representing datasets, naturally connect these tasks with the rich literature of
numerical linear algebra. For a diverse collection of problems, randomized methods offer
extraordinary efficiency and flexibility. This work focuses on using randomized numerical linear
algebra to build practical algorithms for problems of massive size and high complexity that
traditional methods are unable to handle. Through this dissertation, we explore topics across
network science, Gaussian process regression, natural language processing, and quantum
chemistry. Our contribution includes a collection of scalable and robust numerical methods under a
unifying theme, accompanied by efficient implementations. As a result, we are able to significantly
speed up the computation for several existing applications, and explore problems and datasets that
were intractable before.

randomized numerical linear algebra: Numerical Linear Algebra Lloyd N. Trefethen,
David Bau, III, 2022-06-17 Since its original appearance in 1997, Numerical Linear Algebra has been
a leading textbook in its field, used in universities around the world. It is noted for its 40
lecture-sized short chapters and its clear and inviting style. It is reissued here with a new foreword
by James Nagy and a new afterword by Yuji Nakatsukasa about subsequent developments.

randomized numerical linear algebra: Topics in Randomized Numerical Linear Algebra
Alex A. Gittens, 2013 This thesis studies three classes of randomized numerical linear algebra
algorithms, namely: (i) randomized matrix sparsification algorithms, (ii) low-rank approximation
algorithms that use randomized unitary transformations, and (iii) low-rank approximation algorithms
for positive-semidefinite (PSD) matrices. Randomized matrix sparsification algorithms set randomly
chosen entries of the input matrix to zero. When the approximant is substituted for the original
matrix in computations, its sparsity allows one to employ faster sparsity-exploiting algorithms. This
thesis contributes bounds on the approximation error of nonuniform randomized sparsification
schemes, measured in the spectral norm and two NP-hard norms that are of interest in
computational graph theory and subset selection applications. Low-rank approximations based on
randomized unitary transformations have several desirable properties: they have low communication
costs, are amenable to parallel implementation, and exploit the existence of fast transform
algorithms. This thesis investigates the tradeoff between the accuracy and cost of generating such
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approximations. State-of-the-art spectral and Frobenius-norm error bounds are provided. The last
class of algorithms considered are SPSD sketching algorithms. Such sketches can be computed
faster than approximations based on projecting onto mixtures of the columns of the matrix. The
performance of several such sketching schemes is empirically evaluated using a suite of canonical
matrices drawn from machine learning and data analysis applications, and a framework is developed
for establishing theoretical error bounds. In addition to studying these algorithms, this thesis
extends the Matrix Laplace Transform framework to derive Chernoff and Bernstein inequalities that
apply to all the eigenvalues of certain classes of random matrices. These inequalities are used to
investigate the behavior of the singular values of a matrix under random sampling, and to derive
convergence rates for each individual eigenvalue of a sample covariance matrix.

randomized numerical linear algebra: A Journey through the History of Numerical
Linear Algebra Claude Brezinski, Gérard Meurant, Michela Redivo-Zaglia, 2022-12-06 This
expansive volume describes the history of numerical methods proposed for solving linear algebra
problems, from antiquity to the present day. The authors focus on methods for linear systems of
equations and eigenvalue problems and describe the interplay between numerical methods and the
computing tools available at the time. The second part of the book consists of 78 biographies of
important contributors to the field. A Journey through the History of Numerical Linear Algebra will
be of special interest to applied mathematicians, especially researchers in numerical linear algebra,
people involved in scientific computing, and historians of mathematics.

randomized numerical linear algebra: Topics in Randomized Algorithms for Numerical
Linear Algebra John Thomas Holodnak, 2015

randomized numerical linear algebra: The Mathematics of Data Michael W. Mahoney,
John C. Duchi, Anna C. Gilbert, 2018-11-15 Nothing provided

randomized numerical linear algebra: Applied Linear Algebra, Probability and Statistics
Ravindra B. Bapat, Manjunatha Prasad Karantha, Stephen J. Kirkland, Samir Kumar Neogy, Sukanta
Pati, Simo Puntanen, 2023-07-31 This book focuses on research in linear algebra, statistics,
matrices, graphs and their applications. Many chapters in the book feature new findings due to
applications of matrix and graph methods. The book also discusses rediscoveries of the subject by
using new methods. Dedicated to Prof. Calyampudi Radhakrishna Rao (C.R. Rao) who has completed
100 years of legendary life and continues to inspire us all and Prof. Arbind K. Lal who has sadly
departed us too early, it has contributions from collaborators, students, colleagues and admirers of
Professors Rao and Lal. With many chapters on generalized inverses, matrix analysis, matrices and
graphs, applied probability and statistics, and the history of ancient mathematics, this book offers a
diverse array of mathematical results, techniques and applications. The book promises to be
especially rewarding for readers with an interest in the focus areas of applied linear algebra,
probability and statistics.

randomized numerical linear algebra: Numerical Analysis meets Machine Learning,
2024-06-13 Numerical Analysis Meets Machine Learning series, highlights new advances in the field,
with this new volume presenting interesting chapters. Each chapter is written by an international
board of authors. - Provides the authority and expertise of leading contributors from an international
board of authors - Presents the latest release in the Handbook of Numerical Analysis series -
Updated release includes the latest information on the Numerical Analysis Meets Machine Learning

randomized numerical linear algebra: Continuous-Time Random Walks for the
Numerical Solution of Stochastic Differential Equations Nawaf Bou-Rabee, Eric
Vanden-Eijnden, 2019-01-08 This paper introduces time-continuous numerical schemes to simulate
stochastic differential equations (SDEs) arising in mathematical finance, population dynamics,
chemical kinetics, epidemiology, biophysics, and polymeric fluids. These schemes are obtained by
spatially discretizing the Kolmogorov equation associated with the SDE in such a way that the
resulting semi-discrete equation generates a Markov jump process that can be realized exactly using
a Monte Carlo method. In this construction the jump size of the approximation can be bounded
uniformly in space, which often guarantees that the schemes are numerically stable for both finite



and long time simulation of SDEs.

randomized numerical linear algebra: Princeton Companion to Applied Mathematics
Nicholas J. Higham, Mark R. Dennis, Paul Glendinning, Paul A. Martin, Fadil Santosa, Jared Tanner,
2015-09-09 The must-have compendium on applied mathematics This is the most authoritative and
accessible single-volume reference book on applied mathematics. Featuring numerous entries by
leading experts and organized thematically, it introduces readers to applied mathematics and its
uses; explains key concepts; describes important equations, laws, and functions; looks at exciting
areas of research; covers modeling and simulation; explores areas of application; and more. Modeled
on the popular Princeton Companion to Mathematics, this volume is an indispensable resource for
undergraduate and graduate students, researchers, and practitioners in other disciplines seeking a
user-friendly reference book on applied mathematics. Features nearly 200 entries organized
thematically and written by an international team of distinguished contributors Presents the major
ideas and branches of applied mathematics in a clear and accessible way Explains important
mathematical concepts, methods, equations, and applications Introduces the language of applied
mathematics and the goals of applied mathematical research Gives a wide range of examples of
mathematical modeling Covers continuum mechanics, dynamical systems, numerical analysis,
discrete and combinatorial mathematics, mathematical physics, and much more Explores the
connections between applied mathematics and other disciplines Includes suggestions for further
reading, cross-references, and a comprehensive index

randomized numerical linear algebra: Predictive Econometrics and Big Data Vladik
Kreinovich, Songsak Sriboonchitta, Nopasit Chakpitak, 2017-11-30 This book presents recent
research on predictive econometrics and big data. Gathering edited papers presented at the 11th
International Conference of the Thailand Econometric Society (TES2018), held in Chiang Mai,
Thailand, on January 10-12, 2018, its main focus is on predictive techniques - which directly aim at
predicting economic phenomena; and big data techniques - which enable us to handle the enormous
amounts of data generated by modern computers in a reasonable time. The book also discusses the
applications of more traditional statistical techniques to econometric problems. Econometrics is a
branch of economics that employs mathematical (especially statistical) methods to analyze economic
systems, to forecast economic and financial dynamics, and to develop strategies for achieving
desirable economic performance. It is therefore important to develop data processing techniques
that explicitly focus on prediction. The more data we have, the better our predictions will be. As
such, these techniques are essential to our ability to process huge amounts of available data.

randomized numerical linear algebra: Probabilistic Machine Learning Kevin P. Murphy,
2022-03-01 A detailed and up-to-date introduction to machine learning, presented through the
unifying lens of probabilistic modeling and Bayesian decision theory. This book offers a detailed and
up-to-date introduction to machine learning (including deep learning) through the unifying lens of
probabilistic modeling and Bayesian decision theory. The book covers mathematical background
(including linear algebra and optimization), basic supervised learning (including linear and logistic
regression and deep neural networks), as well as more advanced topics (including transfer learning
and unsupervised learning). End-of-chapter exercises allow students to apply what they have
learned, and an appendix covers notation. Probabilistic Machine Learning grew out of the author’s
2012 book, Machine Learning: A Probabilistic Perspective. More than just a simple update, this is a
completely new book that reflects the dramatic developments in the field since 2012, most notably
deep learning. In addition, the new book is accompanied by online Python code, using libraries such
as scikit-learn, JAX, PyTorch, and Tensorflow, which can be used to reproduce nearly all the figures;
this code can be run inside a web browser using cloud-based notebooks, and provides a practical
complement to the theoretical topics discussed in the book. This introductory text will be followed by
a sequel that covers more advanced topics, taking the same probabilistic approach.

randomized numerical linear algebra: Multi-modal Data Fusion based on Embeddings S.
Thoma, 2019-11-06 Many web pages include structured data in the form of semantic markup, which
can be transferred to the Resource Description Framework (RDF) or provide an interface to retrieve




RDF data directly. This RDF data enables machines to automatically process and use the data. When
applications need data from more than one source the data has to be integrated, and the automation
of this can be challenging. Usually, vocabularies are used to concisely describe the data, but because
of the decentralized nature of the web, multiple data sources can provide similar information with
different vocabularies, making integration more difficult. This book, Multi-modal Data Fusion based
on Embeddings, describes how similar statements about entities can be identified across sources,
independent of the vocabulary and data modeling choices. Previous approaches have relied on clean
and extensively modeled ontologies for the alignment of statements, but the often noisy data in a
web context does not necessarily adhere to these prerequisites. In this book, the use of RDF label
information of entities is proposed to tackle this problem. In combination with embeddings, the use
of label information allows for a better integration of noisy data, something that has been empirically
confirmed by experiment. The book presents two main scientific contributions: the vocabulary and
modeling agnostic fusion approach on the purely textual label information, and the combination of
three different modalities into one multi-modal embedding space for a more human-like notion of
similarity. The book will be of interest to all those faced with the problem of processing data from
multiple web-based sources.

randomized numerical linear algebra: Modern Statistical Methods for Health Research
Yichuan Zhao, (Din) Ding-Geng Chen, 2021-10-14 This book brings together the voices of leading
experts in the frontiers of biostatistics, biomedicine, and the health sciences to discuss the statistical
procedures, useful methods, and novel applications in biostatistics research. It also includes
discussions of potential future directions of biomedicine and new statistical developments for health
research, with the intent of stimulating research and fostering the interactions of scholars across
health research related disciplines. Topics covered include: Health data analysis and applications to
EHR data Clinical trials, FDR, and applications in health science Big network analytics and its
applications in GWAS Survival analysis and functional data analysis Graphical modelling in genomic
studies The book will be valuable to data scientists and statisticians who are working in biomedicine
and health, other practitioners in the health sciences, and graduate students and researchers in
biostatistics and health.

randomized numerical linear algebra: Snapshot-Based Methods and Algorithms Peter
Benner, et al., 2020-12-16 An increasing complexity of models used to predict real-world systems
leads to the need for algorithms to replace complex models with far simpler ones, while preserving
the accuracy of the predictions. This two-volume handbook covers methods as well as applications.
This second volume focuses on applications in engineering, biomedical engineering, computational
physics and computer science.

randomized numerical linear algebra: Advances in Machine Learning and Data Mining
for Astronomy Michael J. Way, Jeffrey D. Scargle, Kamal M. Ali, Ashok N. Srivastava, 2012-03-29
Advances in Machine Learning and Data Mining for Astronomy documents numerous successful
collaborations among computer scientists, statisticians, and astronomers who illustrate the
application of state-of-the-art machine learning and data mining techniques in astronomy. Due to the
massive amount and complexity of data in most scientific disciplines, the material discussed in this
text transcends traditional boundaries between various areas in the sciences and computer science.
The book’s introductory part provides context to issues in the astronomical sciences that are also
important to health, social, and physical sciences, particularly probabilistic and statistical aspects of
classification and cluster analysis. The next part describes a number of astrophysics case studies
that leverage a range of machine learning and data mining technologies. In the last part, developers
of algorithms and practitioners of machine learning and data mining show how these tools and
techniques are used in astronomical applications. With contributions from leading astronomers and
computer scientists, this book is a practical guide to many of the most important developments in
machine learning, data mining, and statistics. It explores how these advances can solve current and
future problems in astronomy and looks at how they could lead to the creation of entirely new
algorithms within the data mining community.



randomized numerical linear algebra: Federated Edge Learning Yong Zhou, Wenzhi Fang,
Yuanming Shi, Khaled B. Letaief, 2025-09-30 This book presents various effective schemes from the
perspectives of algorithms, architectures, privacy, and security to enable scalable and trustworthy
Federated Edge Learning (FEEL). From the algorithmic perspective, the authors elaborate various
federated optimization algorithms, including zeroth-order, first-order, and second-order methods.
There is a specific emphasis on presenting provable convergence analysis to illustrate the impact of
learning and wireless communication parameters. The convergence rate, computation complexity
and communication overhead of the federated zeroth/first/second-order algorithms over wireless
networks are elaborated. From the networking architecture perspective, the authors illustrate how
the critical challenges of FEEL can be addressed by exploiting different architectures and designing
effective communication schemes. Specifically, the communication straggler issue of FEEL can be
mitigated by utilizing reconfigurable intelligent surface and unmanned aerial vehicle to reconfigure
the propagation environment, while over-the-air computation is utilized to support ultra-fast model
aggregation for FEEL by exploiting the waveform superposition property. Additionally, the multi-cell
architecture presents a feasible solution for collaborative FEEL training among multiple cells.
Finally, the authors discuss the challenges of FEEL from the privacy and security perspective,
followed by presenting effective communication schemes that can achieve differentially private
model aggregation and Byzantine-resilient model aggregation to achieve trustworthy FEEL. This
book is designed for researchers and professionals whose focus is wireless communications.
Advanced-level students majoring in computer science and electrical engineering will also find this
book useful as a reference.

randomized numerical linear algebra: Computer Vision - ECCV 2024 Ales Leonardis, Elisa
Ricci, Stefan Roth, Olga Russakovsky, Torsten Sattler, Gil Varol, 2024-09-30 The multi-volume set of
LNCS books with volume numbers 15059 up to 15147 constitutes the refereed proceedings of the
18th European Conference on Computer Vision, ECCV 2024, held in Milan, Italy, during September
29-October 4, 2024. The 2387 papers presented in these proceedings were carefully reviewed and
selected from a total of 8585 submissions. The papers deal with topics such as computer vision;
machine learning; deep neural networks; reinforcement learning; object recognition; image
classification; image processing; object detection; semantic segmentation; human pose estimation;
3d reconstruction; stereo vision; computational photography; neural networks; image coding; image
reconstruction; motion estimation.

randomized numerical linear algebra: Computational Science - ICCS 2020 Valeria V.
Krzhizhanovskaya, Gabor Zavodszky, Michael H. Lees, Jack J. Dongarra, Peter M. A. Sloot, Sérgio
Brissos, Joao Teixeira, 2020-06-18 The seven-volume set LNCS 12137, 12138, 12139, 12140, 12141,
12142, and 12143 constitutes the proceedings of the 20th International Conference on
Computational Science, ICCS 2020, held in Amsterdam, The Netherlands, in June 2020.* The total of
101 papers and 248 workshop papers presented in this book set were carefully reviewed and
selected from 719 submissions (230 submissions to the main track and 489 submissions to the
workshops). The papers were organized in topical sections named: Part I: ICCS Main Track Part II:
ICCS Main Track Part III: Advances in High-Performance Computational Earth Sciences:
Applications and Frameworks; Agent-Based Simulations, Adaptive Algorithms and Solvers;
Applications of Computational Methods in Artificial Intelligence and Machine Learning; Biomedical
and Bioinformatics Challenges for Computer Science Part IV: Classifier Learning from Difficult Data;
Complex Social Systems through the Lens of Computational Science; Computational Health;
Computational Methods for Emerging Problems in (Dis-)Information Analysis Part V: Computational
Optimization, Modelling and Simulation; Computational Science in IoT and Smart Systems;
Computer Graphics, Image Processing and Artificial Intelligence Part VI: Data Driven Computational
Sciences; Machine Learning and Data Assimilation for Dynamical Systems; Meshfree Methods in
Computational Sciences; Multiscale Modelling and Simulation; Quantum Computing Workshop Part
VII: Simulations of Flow and Transport: Modeling, Algorithms and Computation; Smart Systems:
Bringing Together Computer Vision, Sensor Networks and Machine Learning; Software Engineering



for Computational Science; Solving Problems with Uncertainties; Teaching Computational Science;
UNcErtainty QUantIficatiOn for ComputationAl modeLs *The conference was canceled due to the
COVID-19 pandemic.

randomized numerical linear algebra: [IUTAM Symposium on Model Order Reduction of
Coupled Systems, Stuttgart, Germany, May 22-25, 2018 Jorg Fehr, Bernard Haasdonk, 2019-07-19
This volume contains the proceedings of the IUTAM Symposium on Model Order Reduction of
Coupled System, held in Stuttgart, Germany, May 22-25, 2018. For the understanding and
development of complex technical systems, such as the human body or mechatronic systems, an
integrated, multiphysics and multidisciplinary view is essential. Many problems can be solved within
one physical domain. For the simulation and optimization of the combined system, the different
domains are connected with each other. Very often, the combination is only possible by using
reduced order models such that the large-scale dynamical system is approximated with a system of
much smaller dimension where the most dominant features of the large-scale system are retained as
much as possible. The field of model order reduction (MOR) is interdisciplinary. Researchers from
Engineering, Mathematics and Computer Science identify, explore and compare the potentials,
challenges and limitations of recentand new advances.
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