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Shock-Wave Solutions of the Einstein Equations with Perfect Fluid Sources: Existence
and Consistency by a Locally Inertial Glimm Scheme
Existence and Consistency by a Locally Inertial Glimm Scheme
American Mathematical Soc. We demonstrate the consistency of the Einstein equations at the level of shock-waves by proving the existence of shock wave solutions of the
spherically symmetric Einstein equations for a perfect ﬂuid, starting from initial density and velocity proﬁles that are only locally of bounded total variation. For these solutions, the
components of the gravitational metric tensor are only Lipschitz continuous at shock waves, and so it follows that these solutions satisfy the Einstein equations, as well as the
relativistic compressible Euler equations, only in the weak sense of the theory of distributions. The analysis introduces a locally inertial Glimm scheme that exploits the locally ﬂat
character of spacetime, and relies on special properties of the relativistic compressible Euler equations when $p=\sigma^2\rho$, $\sigma\equiv const$. We demonstrate the
consistency of the Einstein equations at the level of shock-waves by proving the existence of shock wave solutions of the spherically symmetric Einstein equations for a perfect ﬂuid,
starting from initial density and velocity proﬁles that are only locally of bounded total variation. For these solutions, the components of the gravitational metric tensor are only
Lipschitz continuous at shock waves, and so it follows that these solutions satisfy the Einstein equations, as well as the relativistic compressible Euler equations, only in the weak
sense of the theory of distributions. The analysis introduces a locally inertial Glimm scheme that exploits the locally ﬂat character of spacetime, and relies on special properties of
the relativistic compressible Euler equations when $p=\sigma^2\rho$, $\sigma\equiv const$.

Rogue Waves
Mathematical Theory and Applications in Physics
Walter de Gruyter GmbH & Co KG This book gives an overview of the theoretical research on rogue waves and discusses solutions to rogue wave formation via the Darboux and
bilinear transformations, algebro-geometric reduction, and inverse scattering and similarity transformations. Studies on nonlinear optics are included, making the book a
comprehensive reference for researchers in applied mathematics, optical physics, geophysics, and ocean engineering. Contents The Research Process for Rogue Waves Construction
of Rogue Wave Solution by the Generalized Darboux Transformation Construction of Rogue Wave Solution by Hirota Bilinear Method, Algebro-geometric Approach and Inverse
Scattering Method The Rogue Wave Solution and Parameters Managing in Nonautonomous Physical Model

Traveling Wave Solutions to the Problem of Quasi-steady Freezing of Soils
Millimeter Wave Technology in Wireless PAN, LAN, and MAN
CRC Press Driven by the demand for high-data-rate, millimeter wave technologies with broad bandwidth are being explored in high-speed wireless communications. These
technologies include gigabit wireless personal area networks (WPAN), high-speed wireless local area networks (WLAN), and high-speed wireless metropolitan area networks
(WMAN). As a result of this technological push, standard organizations are actively calling for speciﬁcations of millimeter wave applications in the above wireless systems. Providing
the guidance needed to help you navigate through these new technologies, Millimeter Wave Technology in Wireless PAN, LAN, and MAN covers the fundamental concepts, recent
advances, and potential that these millimeter wave technologies will oﬀer with respect to circuits design, system architecture, protocol development, and standardization activities.
The book presents essential challenges and solutions related to topics that include millimeter wave monolithic integrated circuit (MMIC), packaging technology of millimeter wave
system and circuits, and millimeter wave channel models. With numerous ﬁgures, tables and references, this text allows speedy access to the fundamental problems, key
challenges, open issues, future directions, and further readings on millimeter wave technologies in relation to WPAN, WLAN, and WMAN.

Basic Wave Mechanics
For Coastal and Ocean Engineers
John Wiley & Sons Intended for coastal engineers and marine scientists who desire to develop a fundamental physical understanding of ocean waves and be able to apply this
knowledge to ocean and coastal analysis and design. Provides an introduction to the physical processes of ocean wave mechanics, an understanding of the basic techniques for
wave analysis, techniques for practical calculation and prediction of waves and applied wave forecasting.

Internal Revenue Bulletin
General Desk Book ...
Oﬃce of Price Administration ...
U.S. Government Research Reports
Chemical Relaxation Behind Strong Normal Shock Waves in Carbon Dioxide Including
Interdependent Dissociation and Ionization Processes
Traveling Wave Solutions of Parabolic Systems
American Mathematical Soc. The theory of travelling waves described by parabolic equations and systems is a rapidly developing branch of modern mathematics. This book presents
a general picture of current results about wave solutions of parabolic systems, their existence, stability, and bifurcations. With introductory material accessible to nonmathematicians and a nearly complete bibliography of about 500 references, this book is an excellent resource on the subject.

Handbook of Concentrator Photovoltaic Technology
John Wiley & Sons Concentrator Photovoltaics (CPV) is one of the most promising technologies to produce solar electricity at competitive prices. High performing CPV systems with
eﬃciencies well over 30% and multi-megawatt CPV plants are now a reality. As a result of these achievements, the global CPV market is expected to grow dramatically over the next
few years reaching cumulative installed capacity of 12.5 GW by 2020. In this context, both new and consolidated players are moving fast to gain a strategic advantage in this
emerging market. Written with clear, brief and self-contained technical explanations, Handbook of Concentrator Photovoltaic Technology provides a complete overview of CPV
covering: the fundamentals of solar radiation, solar cells, concentrator optics, modules and trackers; all aspects of characterization and reliability; case studies based on the
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description of actual systems and plants in the ﬁeld; environmental impact, market potential and cost analysis. CPV technology is at a key point of expansion. This timely handbook
aims to provide a comprehensive assessment of all CPV scientiﬁc, technological and engineering background with a view to equipping engineers and industry professionals with all
of the vital information they need to help them sustain the impetus of this encouraging technology. Key features: Uniquely combines an explanation of the fundamentals of CPV
systems and components with an overview of the market place and their real-life applications. Each chapter is written by well-known industry specialists with extensive expertise in
each particular ﬁeld of CPV technology. Reviews the basic concepts of multi-junction solar cells and new concepts for CPV cells, highlighting the key diﬀerences between them.
Demonstrates the state of the art of several CPV centres and companies. Facilitates future cost calculation models for CPV. Features extensive case studies in each chapter,
including coverage of CPV modules and systems.

Millimeter-wave Integrated Technologies in the Era of the Fourth Industrial Revolution
Springer Nature This peer-reviewed book explores the technologies driving broadband internet connectivity in the fourth industrial revolution (Industry 4.0). It particularly focuses
on potential solutions to introduce these technologies in emerging markets and rural areas, regions that typically form part of the digital divide and often have under-developed
telecommunications infrastructures, a lack of skilled workers, and geographical restrictions that limit broadband connectivity. Research shows that ubiquitous internet access
boosts socio-economic growth through innovations in science and technology, with the common goal of bringing positive change to the lives of individuals. Fifth-generation (5G)
networks based on millimeter-wave (mm-wave) frequency information transfer have the potential to provide future-proof, aﬀordable and sustainable broadband connectivity in
areas where previous-generation mobile networks were unable to do so. This book discusses the principles of various technologies that enable electronic circuits to operate at mmwave frequencies. It examines the importance of identifying, describing, and analyzing technology from a purely technological standpoint, but also acknowledges and investigates
the challenges and limitations of introducing such technologies in emerging markets. Presenting recent research, the book spearheads participation in Industry 4.0 in these areas.

NASA technical note
Neuroscience
A Mathematical Primer
Springer Science & Business Media This book will be of interest to anyone who wishes to know what role mathematics can play in attempting to comprehend the dynamics of the
human brain. It also aims to serve as a general introduction to neuromathematics. The book gives the reader a qualitative understanding and working knowledge of useful
mathematical applications to the ﬁeld of neuroscience. The book is readable by those who have little knowledge of mathematics for neuroscience but are committed to begin
acquiring such knowledge.

Federal Register
Fluid-Solid Interaction Dynamics
Theory, Variational Principles, Numerical Methods, and Applications
Academic Press Fluid-Solid Interaction Dynamics: Theory, Variational Principles, Numerical Methods and Applications gives a comprehensive accounting of ﬂuid-solid interaction
dynamics, including theory, numerical methods and their solutions for various FSI problems in engineering. The title provides the fundamental theories, methodologies and results
developed in the application of FSI dynamics. Four numerical approaches that can be used with almost all integrated FSI systems in engineering are presented. Methods are linked
with examples to illustrate results. In addition, numerical results are compared with available experiments or numerical data in order to demonstrate the accuracy of the approaches
and their value to engineering applications. The title gives readers the state-of-the-art in theory, variational principles, numerical modeling and applications for ﬂuid-solid
interaction dynamics. Readers will be able to independently formulate models to solve their engineering FSI problems using information from this book. Presents the state-of-the-art
in ﬂuid-solid interaction dynamics, providing theory, method and results Takes an integrated approach to formulate, model and simulate FSI problems in engineering Illustrates
results with concrete examples Gives four numerical approaches and related theories that are suitable for almost all integrated FSI systems Provides the necessary information for
bench scientists to independently formulate, model, and solve physical FSI problems in engineering

International Commerce
Foreign Commerce Weekly
Microstrip Antennas
The Analysis and Design of Microstrip Antennas and Arrays
John Wiley & Sons "This anthology combines 15 years of microstrip antenna technology research into one signiﬁcant volume and includes a special introductory tutorial by the coeditors. Covering theory, design and modeling techniques and methods, this source book is an excellent reference tool for engineers who want to become more familiar with
microstrip antennas and microwave systems. Proven antenna designs, novel solutions to practical design problemsand relevant papers describing the theory of operation and
analysis of microstrip antennas are contained within this convenient reference."

Proceedings of the 1995 ERDEC Scientiﬁc Conference on Chemical and Biological
Defense Research, 14-17 November 1995
Bulletin
Novel Methods in Computational Finance
Springer This book discusses the state-of-the-art and open problems in computational ﬁnance. It presents a collection of research outcomes and reviews of the work from the STRIKE
project, an FP7 Marie Curie Initial Training Network (ITN) project in which academic partners trained early-stage researchers in close cooperation with a broader range of associated
partners, including from the private sector. The aim of the project was to arrive at a deeper understanding of complex (mostly nonlinear) ﬁnancial models and to develop eﬀective
and robust numerical schemes for solving linear and nonlinear problems arising from the mathematical theory of pricing ﬁnancial derivatives and related ﬁnancial products. This was
accomplished by means of ﬁnancial modelling, mathematical analysis and numerical simulations, optimal control techniques and validation of models. In recent years the
computational complexity of mathematical models employed in ﬁnancial mathematics has witnessed tremendous growth. Advanced numerical techniques are now essential to the
majority of present-day applications in the ﬁnancial industry. Special attention is devoted to a uniform methodology for both testing the latest achievements and simultaneously
educating young PhD students. Most of the mathematical codes are linked into a novel computational ﬁnance toolbox, which is provided in MATLAB and PYTHON with an open access
license. The book oﬀers a valuable guide for researchers in computational ﬁnance and related areas, e.g. energy markets, with an interest in industrial mathematics.

Falling Liquid Films
Springer Science & Business Media Falling Liquid Films gives a detailed review of state-of-the-art theoretical, analytical and numerical methodologies, for the analysis of dissipative
wave dynamics and pattern formation on the surface of a ﬁlm falling down a planar inclined substrate. This prototype is an open-ﬂow hydrodynamic instability, that represents an
excellent paradigm for the study of complexity in active nonlinear media with energy supply, dissipation and dispersion. It will also be of use for a more general understanding of
speciﬁc events characterizing the transition to spatio-temporal chaos and weak/dissipative turbulence. Particular emphasis is given to low-dimensional approximations for such
ﬂows through a hierarchy of modeling approaches, including equations of the boundary-layer type, averaged formulations based on weighted residuals approaches and long-wave
expansions. Whenever possible the link between theory and experiment is illustrated, and, as a further bridge between the two, the development of order-of-magnitude estimates
and scaling arguments is used to facilitate the understanding of basic, underlying physics. This monograph will appeal to advanced graduate students in applied mathematics,
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science or engineering undertaking research on interfacial ﬂuid mechanics or studying ﬂuid mechanics as part of their program. It will also be of use to researchers working on both
applied, fundamental theoretical and experimental aspects of thin ﬁlm ﬂows, as well as engineers and technologists dealing with processes involving isothermal or heated ﬁlms.
This monograph is largely self-contained and no background on interfacial ﬂuid mechanics is assumed.

Bibliography of Scientiﬁc and Industrial Reports
Asymptotic Analysis of Dissipative Waves with Applications to Their Numerical
Simulation
Nonlinear Wave Equations
American Mathematical Soc. The theory of nonlinear wave equations in the absence of shocks began in the 1960s. Despite a great deal of recent activity in this area, some major
issues remain unsolved, such as sharp conditions for the global existence of solutions with arbitrary initial data, and the global phase portrait in the presence of periodic solutions
and traveling waves. This book, based on lectures presented by the author at George Mason University in January 1989, seeks to present the sharpest results to date in this area.
The author surveys the fundamental qualitative properties of the solutions of nonlinear wave equations in the absence of boundaries and shocks. These properties include the
existence and regularity of global solutions, strong and weak singularities, asymptotic properties, scattering theory and stability of solitary waves. Wave equations of hyperbolic,
Schrodinger, and KdV type are discussed, as well as the Yang-Mills and the Vlasov-Maxwell equations. The book oﬀers readers a broad overview of the ﬁeld and an understanding of
the most recent developments, as well as the status of some important unsolved problems. Intended for mathematicians and physicists interested in nonlinear waves, this book
would be suitable as the basis for an advanced graduate-level course.

Plasma Physics and Magnetohydrodynamics
An ASTIA Report Bibliography
Procs Of The 21st Century Chinese Astronomy Conf: Dedicated To Prof C C Lin
World Scientiﬁc As a country with 5000 years of history, China has made tremendous contributions to astronomy. The 21st century marks the beginning of a new era for the
astronomy of that country. This is the proceedings of a conference held to honour Prof C C Lin — the leading Chinese astronomer in the world academic community — on his 80th
birthday

Bulletin - State Laboratories Department
Miscellaneous Publications
Numerical Methods for Wave Equations in Geophysical Fluid Dynamics
Springer Science & Business Media Covering a wide range of techniques, this book describes methods for the solution of partial diﬀerential equations which govern wave
propagation and are used in modeling atmospheric and oceanic ﬂows. The presentation establishes a concrete link between theory and practice.

Selected Water Resources Abstracts
Stress Waves in Transversely Isotropic Media: The Homogeneous Problem
The homogeneous problem of stress wave propagation in unbounded transversely isotropic media is analyzed. By adopting plane wave solutions, the conditions for the existence of
the solution are established in terms of phase velocities and directions of particle displacements. Dispersion relations and group velocities are derived from the phase velocity
expressions. The deviation angles (e.g., angles between the normals to the adopted plane waves and the actual directions of their propagation) are numerically determined for a
speciﬁc ﬁber-glass epoxy composite. A graphical method is introduced for the construction of the wave surfaces using magnitudes of phase velocities and deviation angles. The
results for the case of isotropic media are shown to be contained in the solutions for the transversely isotropic media.

Technical Abstract Bulletin
Hyperbolic Problems: Plenary and invited talks
American Mathematical Soc. The International Conference on Hyperbolic Problems: Theory, Numerics and Applications, 'HYP2008', was held at the University of Maryland from June
9-13, 2008. This was the twelfth meeting in the bi-annual international series of HYP conferences which originated in 1986 at Saint-Etienne, France, and over the last twenty years
has become one of the highest quality and most successful conference series in Applied Mathematics. This book, the ﬁrst in a two-part volume, contains nineteen papers based on
plenary and invited talks presented at the conference. These original research and review papers written by leading experts as well as promising young scientists represent the
state-of-the-art research frontiers in hyperbolic equations and related problems, ranging from theoretical analysis to algorithm development and applications in physical sciences
and engineering. This volume will bring readers to the forefront of research in this most active and important area in applied mathematics.

Multiplication of Distributions
A tool in mathematics, numerical engineering and theoretical physics
Springer This book presents recent and very elementary developments of a theory of multiplication of distributions in the ﬁeld of explicit and numerical solutions of systems of PDEs
of physics (nonlinear elasticity, elastoplasticity, hydrodynamics, multiﬂuid ﬂows, acoustics). The prerequisites are kept to introductory calculus level so that the book remains
accessible at the same time to pure mathematicians (as a smoothand somewhat heuristic introdcution to this theory) and to applied mathematicians, numerical engineers and
theoretical physicists (as a tool to treat problems involving products of distributions).

NASA Tech Briefs
Mathematics of Planet Earth
Mathematicians Reﬂect on How to Discover, Organize, and Protect Our Planet
SIAM Our planet faces many challenges. In 2013, an international partnership of more than 140 scientiﬁc societies, research institutes, and organizations focused its attention on
these challenges. This project was called Mathematics of Planet Earth and featured English- and French-language blogs, accessible to nonmathematicians, as part of its outreach
activities. This book is based on more than 100 of the 270 English-language blog posts and focuses on four major themes: A Planet to Discover; A Planet Supporting Life; A Planet
Organized by Humans; and A Planet at Risk. Readers will learn about the challenges that confront the Earth today, and how mathematics and mathematicians contribute to a better
understanding of some of these challenges. ÷
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American Import & Export Bulletin
Non-diﬀracting Waves
John Wiley & Sons This continuation and extension of the successful book "Localized Waves" by the same editors brings together leading researchers in non-diﬀractive waves to
cover the most important results in their ﬁeld and as such is the ﬁrst to present the current state. The well-balanced presentation of theory and experiments guides readers through
the background of diﬀerent types of non-diﬀractive waves, their generation, propagation, and possible applications. The authors include a historical account of the development of
the ﬁeld, and cover diﬀerent types of non-diﬀractive waves, including Airy waves and realistic, ﬁnite-energy solutions suitable for experimental realization. Apart from basic
research, the concepts explained here have promising applications in a wide range of technologies, from wireless communication to acoustics and bio-medical imaging.
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