math terms with j

math terms with j are a unique subset of mathematical vocabulary that begin with the
letter ")." These terms span various branches of mathematics, including algebra, geometry,
calculus, and number theory. Understanding math terms with j is essential for students,
educators, and professionals who wish to deepen their mathematical knowledge. This
article explores the most common and significant math terms starting with "J," providing
clear definitions and explanations. It covers fundamental concepts such as Jacobian, Jordan
form, and jump discontinuity, among others. Additionally, the article highlights how these
terms are used in mathematical problem-solving and theoretical contexts. Readers will gain
a comprehensive overview of math terms with j, enhancing their mathematical literacy and
appreciation for these specialized terms.
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* Joule

Jacobian

The term Jacobian refers to a fundamental concept in vector calculus and differential
geometry. It is named after the mathematician Carl Gustav Jacob Jacobi. The Jacobian
matrix represents all first-order partial derivatives of a vector-valued function. Specifically,
for a function that maps from R”™n to R™m, the Jacobian is an m-by-n matrix where each
entry is a partial derivative of one component function with respect to one variable. This
matrix plays a critical role in the transformation of variables, especially in multivariable
integration and the change of coordinates.

Definition and Properties

The Jacobian matrix J of a function F(x) = (fi(x), f2(x), ..., f m(x)) is defined as:
] = [of i/ax_j]

where of i/ax_j denotes the partial derivative of the i-th function with respect to the j-th
variable. The determinant of the Jacobian matrix, known as the Jacobian determinant, is
particularly important for assessing whether a transformation is locally invertible and how
volume elements transform under the function.



Applications of the Jacobian
The Jacobian is widely used in:
e Change of variables in multiple integrals
e Nonlinear system analysis and stability
e Optimization problems involving multivariate functions

e Calculating gradients and differentials in physics and engineering

Jordan Form

The Jordan form, also known as Jordan normal form or Jordan canonical form, is a concept
in linear algebra related to matrices. It provides a way to simplify a square matrix into a
block diagonal matrix composed of Jordan blocks. This form is particularly useful in
understanding the structure of linear operators and solving systems of linear differential
equations. The Jordan form reveals information about eigenvalues, eigenvectors, and
generalized eigenvectors of a matrix.

Definition of Jordan Form

The Jordan form of a matrix A is a block diagonal matrix J such that A can be expressed as:
A = PJP-1

where P is an invertible matrix. Each Jordan block corresponds to an eigenvalue and has a
special structure with that eigenvalue on the diagonal, ones on the superdiagonal, and
zeros elsewhere.

Importance in Mathematics

The Jordan form is essential for:

e Classifying matrices up to similarity transformations
e Simplifying computations involving matrix functions
¢ Analyzing stability and behavior of linear dynamical systems

e Solving systems of linear differential equations with repeated eigenvalues



Jump Discontinuity

A jump discontinuity is a specific type of discontinuity in a function where the left-hand
limit and right-hand limit at a certain point exist but are not equal. This discontinuity results
in the graph of the function making a sudden "jump" at that point. Jump discontinuities are

important in the study of piecewise functions, signal processing, and various mathematical
analyses involving limits and continuity.

Characterizing Jump Discontinuity

For a function f(x), a jump discontinuity at x = ¢ occurs if:

e The left-hand limit lim (x - c~) f(x) exists and equals L:
e The right-hand limit lim (x —» c*) f(x) exists and equals L2

o L1 # L2

In this case, f(x) is not continuous at x = ¢ but both one-sided limits exist and are finite.

Examples and Applications

Jump discontinuities appear in:

Step functions such as the Heaviside function

Modeling sudden changes in physical systems

Signal processing where abrupt changes occur in signals

Piecewise-defined functions in calculus and real analysis

J-invariant

The J-invariant is a concept primarily found in the theory of elliptic curves and complex
analysis. It is a function that classifies elliptic curves up to isomorphism over the complex
numbers. The J-invariant is a complex number that encodes important information about
the shape and structure of an elliptic curve. It plays a crucial role in number theory,
algebraic geometry, and cryptography.

Definition and Significance

The J-invariant is defined using the coefficients of the Weierstrass equation of an elliptic
curve. Two elliptic curves over the complex numbers are isomorphic if and only if they have
the same J-invariant. This invariant allows mathematicians to distinguish between different
equivalence classes of elliptic curves, making it an essential tool in advanced mathematical



research.

Applications of the J-invariant

The J-invariant is used in:

» Classification of elliptic curves
e Modular functions and modular forms study
e Elliptic curve cryptography algorithms

e Research in algebraic geometry and number theory

Joule

While primarily a unit of energy in physics, the term Joule is also relevant in mathematical
contexts, especially in applied mathematics and engineering. The Joule (symbol J) quantifies
energy, work, or amount of heat. It is defined as the work done when a force of one newton
displaces an object one meter in the direction of the force. Mathematical calculations
involving energy and work frequently use the Joule as a measurement unit.

Mathematical Context of Joule

In mathematical formulas, the Joule appears in equations related to energy transformations,
work done by forces, and thermodynamics. For example, the work W done by a constant
force F moving an object a distance d is given by:

W=Fxd

When the force is one newton and the displacement is one meter, the work done is one
Joule.

Importance in Applied Mathematics

The Joule is significant in:

Energy calculations in mechanical systems

Thermodynamic equations and heat transfer

Electrical energy and power mathematics

Engineering problem-solving involving energy efficiency



Frequently Asked Questions

What is a 'Jacobian' in mathematics?

The Jacobian is a matrix of all first-order partial derivatives of a vector-valued function. It is
used in multivariable calculus to describe the rate of change of functions and is essential in
transformations and change of variables.

What does the term 'Jordan form' refer to in linear
algebra?

The Jordan form, or Jordan normal form, is a canonical form of a square matrix representing
its structure in terms of Jordan blocks. It simplifies many matrix computations by grouping
eigenvalues and their generalized eigenvectors.

What is a 'jet space’ in differential geometry?

A jet space is a geometric construction that formalizes the notion of Taylor expansions of
functions. It captures the information of derivatives of functions up to a certain order at a
point, useful in differential equations and geometry.

What is the meaning of 'joint distribution' in probability
theory?

A joint distribution describes the probability distribution of two or more random variables
simultaneously, showing how they behave together and the likelihood of various
combinations of outcomes.

What is a 'jump discontinuity' in calculus?

A jump discontinuity occurs at a point where the left-hand and right-hand limits of a
function exist but are not equal, causing a 'jump' in the function's graph at that point.

What is a 'j-invariant' in number theory and elliptic
curves?

The j-invariant is a function that classifies elliptic curves over the complex numbers up to
isomorphism. It is a complex number that encodes important geometric and arithmetic
properties of the curve.

What is a 'Jacobi matrix'?

A Jacobi matrix is a tridiagonal matrix often arising in numerical analysis and approximation
theory, especially in the study of orthogonal polynomials and eigenvalue problems.



What is 'Jacobi iteration' in numerical linear algebra?

Jacobi iteration is an iterative method used to solve systems of linear equations. It
approximates the solution by repeatedly updating each variable using values from the
previous iteration, converging to the exact solution under certain conditions.

Additional Resources

1. Journey Through the Jungle of Geometry

This book takes readers on an adventurous exploration of geometric concepts, from basic
shapes to complex theorems. It uses vivid illustrations and real-world examples to make
geometry accessible and engaging. Perfect for students and enthusiasts wanting to deepen
their spatial reasoning skills.

2. Jumpstart Your Algebra Journey

Designed for beginners, this book breaks down algebraic principles into simple, easy-to-
understand steps. Through interactive exercises and practical applications, readers can
build a strong foundation in solving equations and understanding variables. It’s an ideal
guide for anyone new to algebra or needing a refresher.

3. Juggling with Jigsaw Numbers

This book explores the fascinating world of number puzzles and recreational mathematics.
Readers learn how to solve jigsaw-like numerical problems that enhance logical thinking
and pattern recognition. It’s a fun and challenging read for puzzle lovers and math students
alike.

4. Justifying Jumps in Calculus

Focusing on the concept of limits and continuity, this book explains the subtle "jumps" or
discontinuities in functions. It provides clear proofs and examples to help readers grasp
these advanced calculus topics. A great resource for those studying calculus at an
intermediate or advanced level.

5. The Joy of Joint Probability

This book introduces the concept of joint probability and its applications in statistics and
data analysis. Through straightforward explanations and real-life scenarios, it helps readers
understand how to calculate and interpret probabilities involving multiple events. Ideal for
students and professionals working with data.

6. Jazzing Up Mathematical Journeys

Combining the creativity of jazz music with math, this book explores patterns, rhythms, and
structures found in both disciplines. It demonstrates how mathematical principles can be
applied to music composition and improvisation. A unique read for those interested in the
intersection of math and the arts.

7. Junctions in Graph Theory

This book delves into graph theory with a focus on junction points or vertices and their
significance in networks. It explains concepts like connectivity, paths, and circuits with clear
examples and diagrams. Suitable for students studying discrete mathematics or computer
science.



8. Judging the Justice of Mathematical Proofs

An insightful guide on evaluating the validity and rigor of mathematical proofs. It covers
different proof techniques and common logical fallacies to watch out for. This book is
essential for anyone learning how to construct or critique mathematical arguments.

9. Jigsaw Puzzles of Jordan Algebra

This advanced text introduces the algebraic structures known as Jordan algebras,
highlighting their properties and applications. It breaks down complex theories into
understandable segments with illustrative problems. Recommended for graduate students
and researchers in abstract algebra.
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math terms with j: American Journal of Mathematics, 1919 The American Journal of
Mathematics publishes research papers and articles of broad appeal covering the major areas of
contemporary mathematics.

math terms with j: Handbook of the History and Philosophy of Mathematical Practice
Bharath Sriraman, 2024-04-26 The purpose of this unique handbook is to examine the
transformation of the philosophy of mathematics from its origins in the history of mathematical
practice to the present. It aims to synthesize what is known and what has unfolded so far, as well as
to explore directions in which the study of the philosophy of mathematics, as evident in increasingly
diverse mathematical practices, is headed. Each section offers insights into the origins, debates,
methodologies, and newer perspectives that characterize the discipline today. Contributions are
written by scholars from mathematics, history, and philosophy - as well as other disciplines that
have contributed to the richness of perspectives abundant in the study of philosophy today - who
describe various mathematical practices throughout different time periods and contrast them with
the development of philosophy. Editorial Advisory Board Andrew Aberdein, Florida Institute
ofTechnology, USA Jody Azzouni, Tufts University, USA Otavio Bueno, University of Miami, USA
William Byers, Concordia University, Canada Carlo Cellucci, Sapienza University of Rome, Italy
Chandler Davis, University of Toronto, Canada (1926-2022) Paul Ernest, University of Exeter, UK
Michele Friend, George Washington University, USA Reuben Hersh, University of New Mexico, USA
(1927-2020) Kyeong-Hwa Lee, Seoul National University, South Korea Yuri Manin, Max Planck
Institute for Mathematics, Germany (1937-2023) Athanase Papadopoulos, University of Strasbourg,
France Ulf Persson, Chalmers University of Technology, Sweden John Stillwell, University of San
Francisco, USA David Tall, University of Warwick, UK (1941-2024) This book with its exciting depth
and breadth, illuminates us about the history, practice, and the very language of our subject; about
the role of abstraction, ofproof and manners of proof; about the interplay of fundamental intuitions;
about algebraic thought in contrast to geometric thought. The richness of mathematics and the
philosophy encompassing it is splendidly exhibited over the wide range of time these volumes
cover---from deep platonic and neoplatonic influences to the most current experimental approaches.
Enriched, as well, with vivid biographies and brilliant personal essays written by (and about) people
who play an important role in our tradition, this extraordinary collection of essays is fittingly
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dedicated to the memory of Chandler Davis, Reuben Hersh, and Yuri Manin. ---Barry Mazur, Gerhard
Gade University Professor, Harvard University This encyclopedic Handbook will be a treat for all
those interested in the history and philosophy of mathematics. Whether one is interested in
individuals (from Pythagoras through Newton and Leibniz to Grothendieck), fields (geometry,
algebra, number theory, logic, probability, analysis), viewpoints (from Platonism to Intuitionism), or
methods (proof, experiment, computer assistance), the reader will find a multitude of chapters that
inform and fascinate. ---John Stillwell, Emeritus Professor of Mathematics, University of San
Francisco; Recipient of the 2005 Chauvenet Prize Dedicating a volume to the memory of three
mathematicians - Chandler Davis, Reuben Hersh, and Yuri Manin -, who went out of their way to
show to a broader audience that mathematics is more than what they might think, is an excellent
initiative. Gathering authors coming from many different backgrounds but who are very strict about
the essays they write was successfully achieved by the editor-in-chief. The result: a great source of
potential inspiration! ---Jean-Pierre Bourguignon; Nicolaas Kuiper Honorary Professor at the Institut
des Hautes Etudes Scientifiques

math terms with j: Lie Groups, Number Theory, and Vertex Algebras Drazen Adamovié,
Andrej Dujella, Antun Milas, Pavle Pandzi¢, 2021-05-10 This volume contains the proceedings of the
conference Representation Theory XVI, held from June 25-29, 2019, in Dubrovnik, Croatia. The
articles in the volume address selected aspects of representation theory of reductive Lie groups and
vertex algebras, and are written by prominent experts in the field as well as junior researchers. The
three main topics of these articles are Lie theory, number theory, and vertex algebras.

math terms with j: Stability Analysis of Neural Networks Grienggrai Rajchakit, Praveen
Agarwal, Sriraman Ramalingam, 2021-12-05 This book discusses recent research on the stability of
various neural networks with constrained signals. It investigates stability problems for delayed
dynamical systems where the main purpose of the research is to reduce the conservativeness of the
stability criteria. The book mainly focuses on the qualitative stability analysis of continuous-time as
well as discrete-time neural networks with delays by presenting the theoretical development and
real-life applications in these research areas. The discussed stability concept is in the sense of
Lyapunov, and, naturally, the proof method is based on the Lyapunov stability theory. The present
book will serve as a guide to enable the reader in pursuing the study of further topics in greater
depth and is a valuable reference for young researcher and scientists.

math terms with j: Mobile Point Sensors and Actuators in the Controllability Theory of Partial
Differential Equations Alexander Y. Khapalov, 2017-09-15 This book presents a concise study of
controllability theory of partial differential equations when they are equipped with actuators and/or
sensors that are finite dimensional at every moment of time. Based on the author’s extensive
research in the area of controllability theory, this monograph specifically focuses on the issues of
controllability, observability, and stabilizability for parabolic and hyperbolic partial differential
equations. The topics in this book also cover related applied questions such as the problem of
localization of unknown pollution sources based on information obtained from point sensors that
arise in environmental monitoring. Researchers and graduate students interested in controllability
theory of partial differential equations and its applications will find this book to be an invaluable
resource to their studies.

math terms with j: Collected Papers of Salomon Bochner Salomon Bochner, 1992 Collected
papers of Salomon Bochner, American mathematician, known for work in mathematical analysis,
probability theory and differential geometry.

math terms with j: Control of Partial Differential Equations and Applications Eduardo
Casas, 1995-09-20 Based on the International Federation for Information Processing TC7/WG-7.2
Conference, held in Laredo, Spain, this work covers theoretical advances as well as results on
control problems and applications for partial differential equations. It examines the controllability
and stabilization of distributed sytems, optimality conditions, shape optimization and numerical
methods.

math terms with j: Boundary Control and Variation Jean-Paul Zolesio, 1994-07-28 Based on the



Working Conference on Boundary Control and Boundary Variation held in Sophia-Antipolis, France,
this work provides important examinations of shape optimization and boundary control of hyperbolic
systems, including free boundary problems and stabilization. It offers a new approach to large and
nonlinear variation of the boundary using g

math terms with j: The Analysis and Geometry of Hardy's Inequality Alexander A.
Balinsky, W. Desmond Evans, Roger T. Lewis, 2015-10-20 This volume presents advances that have
been made over recent decades in areas of research featuring Hardy's inequality and related topics.
The inequality and its extensions and refinements are not only of intrinsic interest but are
indispensable tools in many areas of mathematics and mathematical physics. Hardy inequalities on
domains have a substantial role and this necessitates a detailed investigation of significant
geometric properties of a domain and its boundary. Other topics covered in this volume are Hardy-
Sobolev-Maz'ya inequalities; inequalities of Hardy-type involving magnetic fields; Hardy, Sobolev
and Cwikel-Lieb-Rosenbljum inequalities for Pauli operators; the Rellich inequality. The Analysis and
Geometry of Hardy’s Inequality provides an up-to-date account of research in areas of contemporary
interest and would be suitable for a graduate course in mathematics or physics. A good basic
knowledge of real and complex analysis is a prerequisite.

math terms with j: Dynamic Calculus and Equations on Time Scales Svetlin G. Georgiev,
2023-09-18 The latest advancements in time scale calculus are the focus of this book. New types of
time-scale integral transforms are discussed in the book, along with how they can be used to solve
dynamic equations. Novel numerical techniques for partial dynamic equations on time scales are
described. New time scale inequalities for exponentially convex functions are introduced as well.

math terms with j: Advances in the Design of Symbolic Computation Systems Alfonso Miola,
Marco Temperini, 2012-12-06 New methodological aspects related to design and implementation of
symbolic computation systems are considered in this volume aiming at integrating such aspects into
a homogeneous software environment for scientific computation. The proposed methodology is
based on a combination of different techniques: algebraic specification through modular approach
and completion algorithms, approximated and exact algebraic computing methods, object-oriented
programming paradigm, automated theorem proving through methods a la Hilbert and methods of
natural deduction. In particular the proposed treatment of mathematical objects, via techniques for
method abstraction, structures classification, and exact representation, the programming
methodology which supports the design and implementation issues, and reasoning capabilities
supported by the whole framework are described.

math terms with j: Research Problems in Function Theory Walter K. Hayman, Eleanor F.
Lingham, 2019-09-07 In 1967 Walter K. Hayman published ‘Research Problems in Function Theory’,
a list of 141 problems in seven areas of function theory. In the decades following, this list was
extended to include two additional areas of complex analysis, updates on progress in solving existing
problems, and over 520 research problems from mathematicians worldwide. It became known as
‘Hayman's List’. This Fiftieth Anniversary Edition contains the complete ‘Hayman's List’ for the first
time in book form, along with 31 new problems by leading international mathematicians. This list
has directed complex analysis research for the last half-century, and the new edition will help guide
future research in the subject. The book contains up-to-date information on each problem, gathered
from the international mathematics community, and where possible suggests directions for further
investigation. Aimed at both early career and established researchers, this book provides the key
problems and results needed to progress in the most important research questions in complex
analysis, and documents the developments of the past 50 years.

math terms with j: A Comprehensive Treatment of g-Calculus Thomas Ernst, 2012-09-13
To date, the theoretical development of g-calculus has rested on a non-uniform basis. Generally, the
bulky Gasper-Rahman notation was used, but the published works on g-calculus looked different
depending on where and by whom they were written. This confusion of tongues not only complicated
the theoretical development but also contributed to g-calculus remaining a neglected mathematical
field. This book overcomes these problems by introducing a new and interesting notation for




g-calculus based on logarithms.For instance, q-hypergeometric functions are now visually clear and
easy to trace back to their hypergeometric parents. With this new notation it is also easy to see the
connection between g-hypergeometric functions and the g-gamma function, something that until
now has been overlooked. The book covers many topics on g-calculus, including special functions,
combinatorics, and g-difference equations. Apart from a thorough review of the historical
development of g-calculus, this book also presents the domains of modern physics for which
g-calculus is applicable, such as particle physics and supersymmetry, to name just a few.

math terms with j: Mathematics & Mathematics Education Saber Elaydi, 2002 This volume
covers a wide range of areas in mathematics and mathematics education. There is emphasis on
applied mathematics, including partial differential equations, dynamical systems, and difference
equations. Other areas represented include algebra and number theory, statistics, and issues in
mathematics education.The proceedings have been selected for coverage in: ? Index to Scientific &
Technical Proceedings (ISTP CDROM version / ISI Proceedings)

math terms with j: Intelligent Computer Mathematics Herman Geuvers, Matthew England,
Osman Hasan, Florian Rabe, Olaf Teschke, 2017-06-26 This book constitutes the refereed
proceedings of the 10th International Conference on Intelligent Computer Mathematics, CICM 2017,
held in Edinburgh, Scotland, in July 2017. The 22 full papers and 3 abstracts of invited papers
presented were carefully reviewed and selected from a total of 40 submissions. The papers are
organized in three tracks: the Calculemus track examining the integration of symbolic computation
and mechanized reasoning; the Digital Mathematics Libraries track dealing with math-aware
technologies, standards, algorithms, and processes; the Mathematical Knowledge Management track
being concerned with all aspects of managing mathematical knowledge, in informal, semi-formal,
and formal settings. An additional track Systems and Projects contains descriptions of systems and
relevant projects, both of which are key to a research topic where theory and practice interact on
explicitly represented knowledge.

math terms with j: Asymptotic Expansion of a Partition Function Related to the
Sinh-model Gaétan Borot, Alice Guionnet, Karol K. Kozlowski, 2016-12-08 This book elaborates on
the asymptotic behaviour, when N is large, of certain N-dimensional integrals which typically occur
in random matrices, or in 1+1 dimensional quantum integrable models solvable by the quantum
separation of variables. The introduction presents the underpinning motivations for this problem, a
historical overview, and a summary of the strategy, which is applicable in greater generality. The
core aims at proving an expansion up to o(1) for the logarithm of the partition function of the
sinh-model. This is achieved by a combination of potential theory and large deviation theory so as to
grasp the leading asymptotics described by an equilibrium measure, the Riemann-Hilbert approach
to truncated Wiener-Hopf in order to analyse the equilibrium measure, the Schwinger-Dyson
equations and the boostrap method to finally obtain an expansion of correlation functions and the
one of the partition function. This book is addressed to researchers working in random matrices,
statistical physics or integrable systems, or interested in recent developments of asymptotic analysis
in those fields.

math terms with j: CRC Concise Encyclopedia of Mathematics Eric W. Weisstein,
2002-12-12 Upon publication, the first edition of the CRC Concise Encyclopedia of Mathematics
received overwhelming accolades for its unparalleled scope, readability, and utility. It soon took its
place among the top selling books in the history of Chapman & Hall/CRC, and its popularity
continues unabated. Yet also unabated has been the d

math terms with j: Topological Methods, Variational Methods And Their Applications -
Proceedings Of The Icm2002 Satellite Conference On Nonlinear Functional Analysis Haim Brezis,
Kung-ching Chang, Shujie Li, Paul H Rabinowitz, 2003-03-13 ICM 2002 Satellite Conference on
Nonlinear Analysis was held in the period: August 14-18, 2002 at Taiyuan, Shanxi Province, China.
This conference was organized by Mathematical School of Peking University, Academy of
Mathematics and System Sciences of Chinese Academy of Sciences, Mathematical school of Nankai
University, and Department of Mathematics of Shanxi University, and was sponsored by Shanxi



Province Education Committee, Tian Yuan Mathematics Foundation, and Shanxi University.166
mathematicians from 21 countries and areas in the world attended the conference. 53 invited
speakers and 30 contributors presented their lectures. This conference aims at an overview of the
recent development in nonlinear analysis. It covers the following topics: variational methods,
topological methods, fixed point theory, bifurcations, nonlinear spectral theory, nonlinear
Schrodinger equations, semilinear elliptic equations, Hamiltonian systems, central configuration in
N-body problems and variational problems arising in geometry and physics.

math terms with j: Topological Methods, Variational Methods and Their Applications Haim
Br{Jzis, 2003 ICM 2002 Satellite Conference on Nonlinear Analysis was held in the period: August
1418, 2002 at Taiyuan, Shanxi Province, China. This conference was organized by Mathematical
School of Peking University, Academy of Mathematics and System Sciences of Chinese Academy of
Sciences, Mathematical school of Nankai University, and Department of Mathematics of Shanxi
University, and was sponsored by Shanxi Province Education Committee, Tian Yuan Mathematics
Foundation, and Shanxi University. 166 mathematicians from 21 countries and areas in the world
attended the conference. 53 invited speakers and 30 contributors presented their lectures. This
conference aims at an overview of the recent development in nonlinear analysis. It covers the
following topics: variational methods, topological methods, fixed point theory, bifurcations, nonlinear
spectral theory, nonlinear Schrvdinger equations, semilinear elliptic equations, Hamiltonian
systems, central configuration in N-body problems and variational problems arising in geometry and
physics.

math terms with j: Computing Qualitatively Correct Approximations of Balance Laws Laurent
Gosse, 2013-03-30 Substantial effort has been drawn for years onto the development of (possibly
high-order) numerical techniques for the scalar homogeneous conservation law, an equation which is
strongly dissipative in L1 thanks to shock wave formation. Such a dissipation property is generally
lost when considering hyperbolic systems of conservation laws, or simply inhomogeneous scalar
balance laws involving accretive or space-dependent source terms, because of complex wave
interactions. An overall weaker dissipation can reveal intrinsic numerical weaknesses through
specific nonlinear mechanisms: Hugoniot curves being deformed by local averaging steps in
Godunov-type schemes, low-order errors propagating along expanding characteristics after having
hit a discontinuity, exponential amplification of truncation errors in the presence of accretive source
terms... This book aims at presenting rigorous derivations of different, sometimes called
well-balanced, numerical schemes which succeed in reconciling high accuracy with a stronger
robustness even in the aforementioned accretive contexts. It is divided into two parts: one dealing
with hyperbolic systems of balance laws, such as arising from quasi-one dimensional nozzle flow
computations, multiphase WKB approximation of linear Schrodinger equations, or gravitational
Navier-Stokes systems. Stability results for viscosity solutions of onedimensional balance laws are
sketched. The other being entirely devoted to the treatment of weakly nonlinear kinetic equations in
the discrete ordinate approximation, such as the ones of radiative transfer, chemotaxis dynamics,
semiconductor conduction, spray dynamics or linearized Boltzmann models. “Caseology” is one of
the main techniques used in these derivations. Lagrangian techniques for filtration equations are
evoked too. Two-dimensional methods are studied in the context of non-degenerate semiconductor
models.
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