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Journal of Mathematical Fluid Mechanics: Exploring the Depths of Fluid Dynamics Research

journal of mathematical fluid mechanics is a vital publication that serves as a cornerstone for researchers,
mathematicians, and engineers intrigued by the intricate behaviors of fluids governed by mathematical
principles. This journal offers a platform where advanced theoretical insights meet practical applications,
bridging the gap between abstract mathematical models and real-world fluid mechanics problems. Whether
you are a seasoned academic or a curious enthusiast, understanding the scope and significance of the Journal
of Mathematical Fluid Mechanics reveals much about the evolving landscape of fluid dynamics research.

Understanding the Journal of Mathematical Fluid Mechanics

The Journal of Mathematical Fluid Mechanics focuses primarily on the rigorous mathematical analysis of
fluid behavior. Its articles often delve into complex partial differential equations, stability analysis,
turbulence modeling, and numerical simulations that describe fluid flow in various settings. This journal is
recognized for publishing high-quality research that pushes forward the theoretical foundations of fluid
mechanics, encompassing both classical and contemporary challenges.

Scope and Areas Covered

Fluid mechanics is a vast discipline, and this journal narrows down to the mathematical modeling and
analysis aspects, including:

The Navier-Stokes equations and their mathematical properties

Free boundary problems in fluid flows

Viscous and inviscid fluid dynamics

Turbulence theory and chaotic fluid motion

Mathematical methods for multiphase flows

Stability and bifurcation analysis in fluid systems

Numerical methods tailored to fluid dynamics problems



These topics not only highlight the journal’s commitment to deep mathematical rigor but also emphasize
the practical relevance of the research to engineering, meteorology, oceanography, and even biomedical
applications.

The Importance of Mathematical Fluid Mechanics in Research

Mathematical fluid mechanics is more than just an academic exercise; it plays a crucial role in
understanding natural phenomena and engineering challenges. The Journal of Mathematical Fluid
Mechanics is a hub for research that informs everything from predicting weather patterns to designing
efficient aircraft and renewable energy systems.

Why Mathematical Models Matter

Fluids—whether air, water, or plasma—often behave in nonlinear, unpredictable ways. Mathematical
models help scientists and engineers capture these behaviors in a structured form. For instance, the Navier-
Stokes equations describe the motion of viscous fluid substances, but solving these equations, especially in
turbulent regimes, remains one of the grand challenges in applied mathematics.

The journal often features groundbreaking work on existence, uniqueness, and regularity of solutions to
these equations, which are critical to validating simulations and experiments. This kind of research not only
advances mathematics but also enhances our ability to simulate real-world fluid flows accurately.

Impact on Interdisciplinary Fields

While the journal is mathematically oriented, its influence extends across disciplines. Environmental
scientists use insights from fluid mechanics to model ocean currents and pollutant dispersion. Biomedical
engineers study blood flow dynamics to improve cardiovascular treatments. Aerospace engineers rely on
fluid dynamics to optimize aircraft design and fuel efficiency.

By focusing on the mathematical underpinnings, the Journal of Mathematical Fluid Mechanics ensures that
the models used in these fields are both robust and reliable, contributing to technological innovation and
better decision-making processes.



Key Features of the Journal of Mathematical Fluid Mechanics

The journal distinguishes itself through its rigorous peer-review process, diverse editorial board, and
commitment to publishing innovative research. Here are some notable features that make it a go-to
resource for experts worldwide.

Rigorous Peer Review and Editorial Standards

Each submission undergoes a thorough evaluation by experts who assess the mathematical rigor, originality,
and relevance of the work. This ensures that the content not only adheres to high academic standards but
also pushes the boundaries of current knowledge.

Wide Accessibility and Collaboration

The journal attracts contributions from leading mathematicians and fluid dynamicists across the globe. This
international perspective fosters collaboration and the exchange of ideas, which is essential in a field as
challenging and multi-faceted as fluid mechanics.

Special Issues and Thematic Collections

Occasionally, the journal publishes special issues that focus on emerging topics such as computational fluid
dynamics, non-Newtonian fluids, or fluid-structure interactions. These collections provide readers with
comprehensive insights into cutting-edge developments and encourage cross-pollination of ideas.

How to Leverage the Journal for Academic and Professional
Growth

For researchers, students, or professionals interested in fluid mechanics, the Journal of Mathematical Fluid
Mechanics is an invaluable resource. Here are some tips on how to make the most of what this publication
offers.

Stay Updated with Current Trends



Regularly reviewing the journal’s latest issues can keep you informed about new mathematical techniques,
theoretical breakthroughs, and applied methodologies. This knowledge is crucial for staying competitive in
academic research or industry roles that rely on fluid dynamics.

Use It as a Learning Tool

Many articles come with detailed proofs, sophisticated modeling approaches, and advanced numerical
methods. Students and early-career researchers can study these works to deepen their understanding of
fluid mechanics theory and improve their technical skills.

Engage with the Research Community

Authors published in the journal often participate in conferences and workshops. Following their work and
engaging in related academic events can open doors to collaborations and mentorship opportunities.

Publishing Your Own Research

If you are conducting research in mathematical fluid mechanics, aiming to publish in this journal can
significantly enhance your academic profile. Ensure your work is original, mathematically sound, and
contributes meaningful insights to the field. Familiarize yourself with the journal’s submission guidelines
and peer-review expectations to increase your chances of acceptance.

Exploring Related Topics and Emerging Trends

The field of mathematical fluid mechanics is dynamic, with new challenges and technologies continually
shaping research directions. The Journal of Mathematical Fluid Mechanics often features studies that
intersect with these emerging areas:

Computational Fluid Dynamics (CFD): Advanced algorithms for simulating complex fluid flows using
high-performance computing.

Nonlinear Dynamics and Chaos: Investigations into turbulent flow patterns and their
unpredictability.

Multiphase Flows: Modeling interactions between fluids with different phases, such as liquid-gas or



solid-liquid mixtures.

Fluid-Structure Interaction: Mathematical treatment of how fluids interact with deformable or
moving structures.

Environmental and Geophysical Flows: Studies on ocean currents, atmospheric dynamics, and
climate modeling.

By engaging with these topics, readers can appreciate the journal’s role in advancing not only theoretical
knowledge but also its practical applications in solving real-world problems.

The Role of Mathematical Fluid Mechanics in Future
Innovations

Looking ahead, the research disseminated by the Journal of Mathematical Fluid Mechanics will continue to
be fundamental for tackling global challenges. For example, understanding turbulence better could
revolutionize energy efficiency in transportation. Improved modeling of environmental flows will aid in
climate change mitigation strategies. Furthermore, advances in biomedical fluid mechanics could lead to
breakthroughs in personalized medicine and healthcare technologies.

As computational power grows and mathematical techniques evolve, the journal remains a beacon for
pioneering research that shapes the future of fluid mechanics and its applications across science and
engineering.

---

The Journal of Mathematical Fluid Mechanics stands as a testament to the power of mathematics in
unraveling the complexities of fluid behavior. For anyone passionate about the science and mathematics
behind fluid flows, this journal offers a treasure trove of knowledge, inspiration, and innovation.

Frequently Asked Questions

What is the focus of the Journal of Mathematical Fluid Mechanics?
The Journal of Mathematical Fluid Mechanics focuses on publishing high-quality research articles that
advance the mathematical understanding of fluid mechanics, including theoretical, computational, and
applied aspects.



Who publishes the Journal of Mathematical Fluid Mechanics?
The Journal of Mathematical Fluid Mechanics is published by Springer, a leading global academic publisher.

Is the Journal of Mathematical Fluid Mechanics peer-reviewed?
Yes, the Journal of Mathematical Fluid Mechanics is a peer-reviewed journal, ensuring that all published
articles meet rigorous academic standards.

How can I submit a paper to the Journal of Mathematical Fluid
Mechanics?
To submit a paper, authors need to visit the journal's official Springer webpage, prepare their manuscript
according to the provided guidelines, and submit it through the online submission system.

What topics are commonly covered by the Journal of Mathematical Fluid
Mechanics?
Common topics include theoretical fluid dynamics, Navier-Stokes equations, turbulence modeling, stability
analysis, computational fluid dynamics, and related mathematical theories.

What is the impact factor of the Journal of Mathematical Fluid
Mechanics?
The impact factor varies yearly; authors and readers can find the most recent impact factor on the journal's
official website or through citation databases like Journal Citation Reports.

Are there open access options available for the Journal of Mathematical
Fluid Mechanics?
Yes, the Journal of Mathematical Fluid Mechanics offers open access publishing options under Springer’s
Open Choice program, allowing authors to make their articles freely available to the public.

Additional Resources
Journal of Mathematical Fluid Mechanics: A Critical Examination of Its Role in Advancing Fluid Dynamics
Research

journal of mathematical fluid mechanics stands as a pivotal publication in the interdisciplinary realm where
applied mathematics intersects with fluid dynamics. As a specialized peer-reviewed journal, it caters to



researchers, academics, and professionals dedicated to exploring the mathematical foundations and
theoretical insights governing fluid flow phenomena. This journal has carved out a niche by emphasizing
rigorous mathematical approaches to fluid mechanics problems, setting it apart from more experimentally
oriented or engineering-focused publications.

In an era where computational modeling and experimental fluid dynamics are rapidly evolving, the
journal of mathematical fluid mechanics maintains a crucial role by advancing analytical methods, stability
analysis, and the development of mathematical models. It serves as a platform for disseminating novel
theoretical results, including partial differential equations, existence and uniqueness results, and asymptotic
analysis related to fluid behavior. Such contributions have important ramifications for both pure
mathematics and practical applications ranging from aerodynamics to oceanography.

Scope and Significance of the Journal of Mathematical Fluid
Mechanics

The journal covers a broad spectrum of topics within fluid mechanics but always through the lens of
mathematical rigor. This includes, but is not limited to, the study of Navier-Stokes equations, turbulence
modeling, vortex dynamics, free boundary problems, and multiphase flows. By focusing on the
mathematical underpinnings, it helps bridge the gap between abstract theory and physical phenomena,
allowing for deeper understanding and more accurate predictive modeling.

One of the journal’s distinguishing features is its commitment to publishing research that addresses
fundamental questions in fluid mechanics using advanced mathematical techniques. This dedication attracts
contributions from mathematicians and physicists who specialize in nonlinear analysis, functional analysis,
and numerical methods. The resulting body of work not only enriches the mathematical theory but also
informs computational fluid dynamics (CFD) approaches by providing theoretical validation and guidance.

Editorial Quality and Peer Review Process

The journal of mathematical fluid mechanics is known for its stringent peer review process, ensuring that
published articles meet high standards of originality, accuracy, and relevance. Typically, submitted
manuscripts undergo evaluation by experts in both mathematics and fluid mechanics, reflecting the
journal’s interdisciplinary nature. This dual scrutiny helps maintain a balance between mathematical rigor
and meaningful physical interpretation.

The editorial board comprises renowned scholars with extensive backgrounds in fluid mechanics and
applied mathematics. Their selection criteria emphasize innovative methodologies and contributions that
push the boundaries of current knowledge. As a result, the journal consistently features high-quality papers
that influence ongoing research and inspire new directions in both theoretical and applied fluid dynamics.



Comparative Analysis: Journal of Mathematical Fluid Mechanics
Versus Other Fluid Dynamics Journals

In the landscape of fluid dynamics publications, several journals compete for prominence, including the
Journal of Fluid Mechanics, Physics of Fluids, and SIAM Journal on Applied Mathematics. However, the
journal of mathematical fluid mechanics occupies a distinctive position by concentrating on the
mathematical analysis rather than experimental or purely computational studies.

Journal of Fluid Mechanics: Primarily experimental and computational, focusing on fluid phenomena
and engineering applications with a strong emphasis on empirical data.

Physics of Fluids: Covers both experimental and theoretical fluid dynamics but with broader scope
including plasma physics and soft matter.

SIAM Journal on Applied Mathematics: Emphasizes mathematical techniques applicable to a wide
range of physical and engineering problems, including fluid mechanics but not exclusively.

Compared to these, the journal of mathematical fluid mechanics is more specialized, appealing to an
audience seeking rigorous proofs, mathematical modeling, and theoretical frameworks. This specialization
can be seen as a strength for researchers who require in-depth mathematical insight but may limit its
readership among practitioners focused primarily on applications.

Impact and Citation Metrics

While impact factors vary annually, the journal of mathematical fluid mechanics consistently ranks well
within mathematics and applied mathematics categories. Its citation metrics reflect the influence of
published works on subsequent research, particularly in advancing the theory of Navier-Stokes equations
and turbulence. Articles from this journal are frequently cited in foundational studies that underpin both
academic research and high-fidelity simulations in engineering contexts.

The journal’s impact is further enhanced by its inclusion in major scientific databases and indexing services,
facilitating global accessibility and academic dissemination. This visibility supports ongoing dialogue
between mathematicians and engineers, fostering interdisciplinary collaborations.



Content Characteristics and Research Trends

The journal’s content is characterized by a balance of pure and applied mathematics applied to fluid
mechanics problems. Recent issues reveal emerging trends such as:

Mathematical Analysis of Turbulence: Investigations into the existence and regularity of solutions to
turbulent flow models.

Free Boundary and Interface Problems: Studies on the dynamics of fluid interfaces, relevant to
multiphase flow and materials science.

Non-Newtonian Fluids: Mathematical modeling of fluids with complex rheology, important for
biological and industrial applications.

Numerical Methods and Validation: Development and theoretical justification of computational
schemes used in simulating fluid flows.

Such topics illustrate the journal’s ongoing commitment to addressing both longstanding theoretical
challenges and contemporary issues in fluid mechanics.

Advantages and Limitations of Publishing in the Journal of Mathematical
Fluid Mechanics

For researchers, publishing in the journal offers several advantages:

Prestige: Association with a well-respected journal recognized for academic rigor.

Focused Audience: Direct engagement with specialists in mathematical fluid mechanics, enhancing
impact within the community.

Interdisciplinary Reach: Opportunities to influence related fields such as applied mathematics,
physics, and engineering.

However, there are also limitations to consider:



High Entry Barrier: The journal’s rigorous standards may pose challenges for submissions lacking
strong mathematical formulations.

Narrow Scope: The specialized focus may limit exposure to broader fluid mechanics or engineering
audiences.

Lengthy Review Process: Due to thorough peer review, publication timelines can be longer
compared to less specialized journals.

Understanding these pros and cons is crucial for authors deciding where to submit their work.

Future Directions and the Evolving Role of the Journal

As computational power and experimental techniques continue to develop, the journal of mathematical
fluid mechanics is likely to adapt by integrating more interdisciplinary research that combines rigorous
analysis with numerical simulation. There is increasing interest in leveraging machine learning and data-
driven methods to complement traditional mathematical approaches, potentially expanding the journal’s
scope.

Moreover, challenges such as climate modeling, biofluid dynamics, and microfluidics present fertile ground
for new theoretical investigations. The journal’s commitment to foundational mathematics positions it well
to contribute to these cutting-edge topics by providing the essential theoretical frameworks that underpin
innovation.

In conclusion, the journal of mathematical fluid mechanics occupies a vital niche within the scientific
community, fostering deep mathematical understanding of complex fluid phenomena. Its enduring focus on
analytical rigor ensures it remains an indispensable resource for advancing both theory and application in
fluid mechanics.
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  journal of mathematical fluid mechanics: Journal of Mathematical Fluid Mechanics , 1999
  journal of mathematical fluid mechanics: Fundamental Directions in Mathematical
Fluid Mechanics Giovanni P. Galdi, Malcolm I. Heywood, Rolf Rannacher, 2012-10-14 This volume
consists of six articles, each treating an important topic in the theory ofthe Navier-Stokes equations,
at the research level. Some of the articles are mainly expository, putting together, in a unified
setting, the results of recent research papers and conference lectures. Several other articles are
devoted mainly to new results, but present them within a wider context and with a fuller exposition
than is usual for journals. The plan to publish these articles as a book began with the lecture notes

https://stg.hffa.com/archive-th-097/journal-of-mathematical-fluid-mechanics.pdf


for the short courses of G.P. Galdi and R. Rannacher, given at the beginning of the International
Workshop on Theoretical and Numerical Fluid Dynamics, held in Vancouver, Canada, July 27 to
August 2, 1996. A renewed energy for this project came with the founding of the Journal of
Mathematical Fluid Mechanics, by G.P. Galdi, J. Heywood, and R. Rannacher, in 1998. At that time it
was decided that this volume should be published in association with the journal, and expanded to
include articles by J. Heywood and W. Nagata, J. Heywood and M. Padula, and P. Gervasio, A.
Quarteroni and F. Saleri. The original lecture notes were also revised and updated.
  journal of mathematical fluid mechanics: Fundamental Directions in Mathematical
Fluid Mechanics Giovanni Paolo Galdi, John Groves Heywood, Rolf Rannacher, 2000
  journal of mathematical fluid mechanics: Mathematical Fluid Mechanics Jiri Neustupa,
Patrick Penel, 2012-12-06 Mathematical modeling and numerical simulation in fluid mechanics are
topics of great importance both in theory and technical applications. The present book attempts to
describe the current status in various areas of research. The 10 chapters, mostly survey articles, are
written by internationally renowned specialists and offer a range of approaches to and views of the
essential questions and problems. In particular, the theories of incompressible and compressible
Navier-Stokes equations are considered, as well as stability theory and numerical methods in fluid
mechanics. Although the book is primarily written for researchers in the field, it will also serve as a
valuable source of information to graduate students.
  journal of mathematical fluid mechanics: Handbook of Mathematical Fluid Dynamics S.
Friedlander, D. Serre, 2007-05-16 This is the fourth volume in a series of survey articles covering
many aspects of mathematical fluid dynamics, a vital source of open mathematical problems and
exciting physics.
  journal of mathematical fluid mechanics: Fundamental Directions in Mathematical
Fluid Mechanics Giovanni P. Galdi, John G. Heywood, Rolf Rannacher, 2012-12-06 This volume
consists of six articles, each treating an important topic in the theory ofthe Navier-Stokes equations,
at the research level. Some of the articles are mainly expository, putting together, in a unified
setting, the results of recent research papers and conference lectures. Several other articles are
devoted mainly to new results, but present them within a wider context and with a fuller exposition
than is usual for journals. The plan to publish these articles as a book began with the lecture notes
for the short courses of G.P. Galdi and R. Rannacher, given at the beginning of the International
Workshop on Theoretical and Numerical Fluid Dynamics, held in Vancouver, Canada, July 27 to
August 2, 1996. A renewed energy for this project came with the founding of the Journal of
Mathematical Fluid Mechanics, by G.P. Galdi, J. Heywood, and R. Rannacher, in 1998. At that time it
was decided that this volume should be published in association with the journal, and expanded to
include articles by J. Heywood and W. Nagata, J. Heywood and M. Padula, and P. Gervasio, A.
Quarteroni and F. Saleri. The original lecture notes were also revised and updated.
  journal of mathematical fluid mechanics: Contributions to Current Challenges in
Mathematical Fluid Mechanics Giovanni P. Galdi, John G. Heywood, Rolf Rannacher, 2012-12-06
This volume consists of five research articles, each dedicated to a significant topic in the
mathematical theory of the Navier-Stokes equations, for compressible and incompressible fluids, and
to related questions. All results given here are new and represent a noticeable contribution to the
subject. One of the most famous predictions of the Kolmogorov theory of turbulence is the so-called
Kolmogorov-obukhov five-thirds law. As is known, this law is heuristic and, to date, there is no
rigorous justification. The article of A. Biryuk deals with the Cauchy problem for a multi-dimensional
Burgers equation with periodic boundary conditions. Estimates in suitable norms for the
corresponding solutions are derived for large Reynolds numbers, and their relation with the
Kolmogorov-Obukhov law are discussed. Similar estimates are also obtained for the Navier-Stokes
equation. In the late sixties J. L. Lions introduced a perturbation of the Navier Stokes equations in
which he added in the linear momentum equation the hyper dissipative term (-Ll),Bu, f3 ~ 5/4,
where Ll is the Laplace operator. This term is referred to as an artificial viscosity. Even though it is
not physically moti vated, artificial viscosity has proved a useful device in numerical simulations of



the Navier-Stokes equations at high Reynolds numbers. The paper of of D. Chae and J. Lee
investigates the global well-posedness of a modification of the Navier Stokes equation similar to that
introduced by Lions, but where now the original dissipative term -Llu is replaced by (-Ll)O:u, 0 S Ct
  journal of mathematical fluid mechanics: Collected Papers in Honor of Yoshihiro
Shibata Tohru Ozawa, 2022-11-30 Yoshihiro Shibata has made many significant contributions to the
area of mathematical fluid mechanics over the course of his illustrious career, including landmark
work on the Navier-Stokes equations. The papers collected here — on the occasion of his 70th
birthday — are written by world-renowned researchers and celebrate his decades of outstanding
achievements.
  journal of mathematical fluid mechanics: Mathematical Fluid Mechanics B. Mahanthesh,
2021-06-08 This book aims to include various significant research topics of mathematical fluid
mechanics having relevance or applications in engineering and applied sciences, covering the tools
and techniques used for developing mathematical methods and modelling related to real-life
situations.
  journal of mathematical fluid mechanics: Issues in Applied Mathematics: 2011 Edition ,
2012-01-09 Issues in Applied Mathematics / 2011 Edition is a ScholarlyEditions™ eBook that
delivers timely, authoritative, and comprehensive information about Applied Mathematics. The
editors have built Issues in Applied Mathematics: 2011 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Applied Mathematics in this eBook to be
deeper than what you can access anywhere else, as well as consistently reliable, authoritative,
informed, and relevant. The content of Issues in Applied Mathematics: 2011 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and
edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  journal of mathematical fluid mechanics: New Directions in Mathematical Fluid
Mechanics Andrei V. Fursikov, Giovanni P. Galdi, Vladislav V. Pukhnachev, 2010-01-11 On
November 3, 2005, Alexander Vasil’evich Kazhikhov left this world, untimely and unexpectedly. He
was one of the most in?uential mathematicians in the mechanics of ?uids, and will be remembered
for his outstanding results that had, and still have, a c-
siderablysigni?cantin?uenceinthe?eld.Amonghis manyachievements,werecall that he was the founder
of the modern mathematical theory of the Navier-Stokes equations describing one- and
two-dimensional motions of a viscous, compressible and heat-conducting gas. A brief account of
Professor Kazhikhov’s contributions to science is provided in the following article “Scienti?c portrait
of Alexander Vasil’evich Kazhikhov”. This volume is meant to be an expression of high regard to his
memory, from most of his friends and his colleagues. In particular, it collects a selection of papers
that represent the latest progress in a number of new important directions of Mathematical Physics,
mainly of Mathematical Fluid Mechanics. These papers are written by world renowned specialists.
Most of them were friends, students or colleagues of Professor Kazhikhov, who either worked with
him directly, or met him many times in o?cial scienti?c meetings, where they had the opportunity of
discussing problems of common interest.
  journal of mathematical fluid mechanics: Mathematical Analysis in Fluid Mechanics
Raphaël Danchin, Reinhard Farwig, Jiří Neustupa, Patrick Penel, 2018-06-26 This volume contains
the proceedings of the International Conference on Vorticity, Rotation and Symmetry (IV)—Complex
Fluids and the Issue of Regularity, held from May 8–12, 2017, in Luminy, Marseille, France. The
papers cover topics in mathematical fluid mechanics ranging from the classical regularity issue for
solutions of the 3D Navier-Stokes system to compressible and non-Newtonian fluids, MHD flows and
mixtures of fluids. Topics of different kinds of solutions, boundary conditions, and interfaces are also
discussed.
  journal of mathematical fluid mechanics: Issues in Applied Mathematics: 2013 Edition ,



2013-05-01 Issues in Applied Mathematics / 2013 Edition is a ScholarlyEditions™ book that delivers
timely, authoritative, and comprehensive information about Mathematical Physics. The editors have
built Issues in Applied Mathematics: 2013 Edition on the vast information databases of
ScholarlyNews.™ You can expect the information about Mathematical Physics in this book to be
deeper than what you can access anywhere else, as well as consistently reliable, authoritative,
informed, and relevant. The content of Issues in Applied Mathematics: 2013 Edition has been
produced by the world’s leading scientists, engineers, analysts, research institutions, and
companies. All of the content is from peer-reviewed sources, and all of it is written, assembled, and
edited by the editors at ScholarlyEditions™ and available exclusively from us. You now have a source
you can cite with authority, confidence, and credibility. More information is available at
http://www.ScholarlyEditions.com/.
  journal of mathematical fluid mechanics: Russian Journal of Mathematical Physics , 2005
  journal of mathematical fluid mechanics: Systems with Persistent Memory Luciano
Pandolfi, 2021-10-27 This text addresses systems with persistent memory that are common
mathematical models used in the study of viscoelasticity and thermodynamics with memory. In
particular, this class of systems is used to model non-Fickian diffusion in the presence of complex
molecular structures. Hence, it has wide applications in biology. The book focuses on the properties
and controllability of the archetypal heat and wave equations with memory and introduces the
dynamic approach to identification problems and the basic techniques used in the study of stability.
The book presents several approaches currently used to study systems with persistent memory:
Volterra equation in Hilbert spaces, Laplace transform techniques and semigroup methods. The text
is intended for a diverse audience in applied mathematics and engineering and it can be used in PhD
courses. Readers are recommended to have a background in the elements of functional analysis.
Topics of functional analysis which younger readers may need to familiarize with are presented in
the book.
  journal of mathematical fluid mechanics: System Modeling and Optimization Adam
Korytowski, Maciej Szymkat, Kazimierz Malanowski, Wojciech Mitkowski, 2009-10-15 rd This book
constitutes a collection of extended versions of papers presented at the 23 IFIP TC7 Conference on
System Modeling and Optimization, which was held in C- cow, Poland, on July 23–27, 2007. It
contains 7 plenary and 22 contributed articles, the latter selected via a peer reviewing process. Most
of the papers are concerned with optimization and optimal control. Some of them deal with practical
issues, e. g. , p- formance-based design for seismic risk reduction, or evolutionary optimization in
structural engineering. Many contributions concern optimization of infini- dimensional systems,
ranging from a general overview of the variational analysis, through optimization and sensitivity
analysis of PDE systems, to optimal control of neutral systems. A significant group of papers is
devoted to shape analysis and opti- zation. Sufficient optimality conditions for ODE problems, and
stochastic control methods applied to mathematical finance, are also investigated. The remaining
papers are on mathematical programming, modeling, and information technology. The conference
was the 23rd event in the series of such meetings biennially org- ized under the auspices of the
Seventh Technical Committee “Systems Modeling and Optimization” of the International Federation
for Information Processing (IFIP TC7).
  journal of mathematical fluid mechanics: Optimal Transportation Networks Marc Bernot,
Vicent Caselles, Jean-Michel Morel, 2008-10-23 This book provides mathematical proof of several
existence, structure and regularity properties, empirically observed in transportation networks.
  journal of mathematical fluid mechanics: Partial Differential Equations and Fluid
Mechanics James C. Robinson, 2009-07-16 Recent years have seen considerable research activity at
the interface of mathematics and fluid mechanics, particularly partial differential equations. The
2007 workshop at the University of Warwick was organised to consolidate, survey and further
advance the subject. This volume is an outgrowth of that workshop. It consists of a number of
reviews and a selection of more traditional research articles. The result is an accessible summary of
a wide range of active research topics written by leaders in their field, together with some exciting



new results. The book serves as both a helpful overview for graduate students new to the area and a
useful resource for more established researchers.
  journal of mathematical fluid mechanics: Theoretical Fluid Dynamics Achim Feldmeier,
2020-03-17 This textbook gives an introduction to fluid dynamics based on flows for which analytical
solutions exist, like individual vortices, vortex streets, vortex sheets, accretions disks, wakes, jets,
cavities, shallow water waves, bores, tides, linear and non-linear free-surface waves, capillary waves,
internal gravity waves and shocks. Advanced mathematical techniques (calculus) are introduced and
applied to obtain these solutions, mostly from complex function theory (Schwarz-Christoffel theorem
and Wiener-Hopf technique), exterior calculus, singularity theory, asymptotic analysis, the theory of
linear and nonlinear integral equations and the theory of characteristics. Many of the derivations, so
far contained only in research journals, are made available here to a wider public.
  journal of mathematical fluid mechanics: Advances in Mathematical Fluid Mechanics Josef
Malek, Jindrich Necas, Mirko Rokyta, 2012-12-06 This book consists of six survey contributions that
are focused on several open problems of theoretical fluid mechanics both for incompressible and
compressible fluids. The first article Viscous flows in Besov spaces by M area Cannone ad dresses
the problem of global existence of a uniquely defined solution to the three-dimensional
Navier-Stokes equations for incompressible fluids. Among others the following topics are intensively
treated in this contribution: (i) the systematic description of the spaces of initial conditions for which
there exists a unique local (in time) solution or a unique global solution for small data, (ii) the
existence of forward self-similar solutions, (iii) the relation of these results to Leray's weak solutions
and backward self-similar solutions, (iv) the extension of the results to further nonlinear evolutionary
problems. Particular attention is paid to the critical spaces that are invariant under the self-similar
transform. For sufficiently small Reynolds numbers, the conditional stability in the sense of
Lyapunov is also studied. The article is endowed by interesting personal and historical comments
and an exhaustive bibliography that gives the reader a complete picture about available literature.
The papers The dynamical system approach to the Navier-Stokes equa tions for compressible fluids
by Eduard Feireisl, and Asymptotic problems and compressible-incompressible limits by Nader
Masmoudi are devoted to the global (in time) properties of solutions to the Navier-Stokes equa and
three tions for compressible fluids. The global (in time) analysis of two dimensional motions of
compressible fluids were left open for many years.
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