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mathematics is playing an ever more important role in the physical and biological

sciences provoking a blurring of boundaries between scientific disciplines and a

resurgence of interest in the modern as well as the clas sical techniques of applied

mathematics this renewal of interest both in research and teaching has led to the

establishment of the series texts in applied mathematics tam the development of new

courses is a natural consequence of a high level of excitement on the research

frontier as newer techniques such as numerical and symbolic computer systems

dynamical systems and chaos mix with and reinforce the traditional methods of applied

mathematics thus the purpose of this textbook series is to meet the current and

future needs of these advances and encourage the teaching of new courses tam will

publish textbooks suitable for use in advanced undergraduate and beginning graduate

courses and will complement the applied math ematical sciences ams series which will

focus on advanced textbooks and research level monographs

this is a continuation of the subject matter discussed in the first book with an

emphasis on systems of ordinary differential equations and will be most appropriate

for upper level undergraduate and graduate students in the fields of mathematics

engineering and applied mathematics as well as in the life sciences physics and economics
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after an introduction there follow chapters on systems of differential equations of

linear differential equations and of nonlinear differential equations the book continues

with structural stability bifurcations and an appendix on linear algebra the whole is

rounded off with an appendix containing important theorems from parts i and ii as well

as answers to selected problems

on the 8th of august 1900 outstanding german mathematician david hilbert delivered a

talk mathematical problems at the second interna tional congress of mathematicians in

paris the talk covered practically all directions of mathematical thought of that

time and contained a list of 23 problems which determined the further development of

mathema tics in many respects 1 119 hilbert s sixteenth problem the second part was

stated as follows problem to find the maximum number and to determine the relative

position of limit cycles of the equation dy qn x y dx pn x y where pn and qn are

polynomials of real variables x y with real coeffi cients and not greater than n

degree the study of limit cycles is an interesting and very difficult problem of the

qualitative theory of differential equations this theory was origi nated at the end of

the nineteenth century in the works of two geniuses of the world science of the

russian mathematician a m lyapunov and of the french mathematician henri poincare a m

lyapunov set forth and solved completely in the very wide class of cases a special

problem of the qualitative theory the problem of motion stability 154 in turn h

poincare stated a general problem of the qualitative analysis which was formulated

as follows not integrating the differential equation and using only the properties of

its right hand sides to give as more as possi ble complete information on the

qualitative behaviour of integral curves defined by this equation 176

in 2008 november 23 28 the workshop of classical problems on planar polynomial

vector fields was held in the banff international research station canada called

classical problems it was concerned with the following 1 problems on integrability of
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planar polynomial vector fields 2 the problem of the center stated by poincaré for

real polynomial differential systems which asks us to recognize when a planar vector

field defined by polynomials of degree at most n possesses a singularity which is a

center 3 global geometry of specific classes of planar polynomial vector fields 4

hilbert s 16th problem these problems had been posed more than 110 years ago

therefore they are called classical problems in the studies of the theory of dynamical

systems the qualitative theory and stability theory of differential equations created

by poincaré and lyapunov at the end of the 19th century had major developments as

two branches of the theory of dynamical systems during the 20th century as a part

of the basic theory of nonlinear science it is one of the very active areas in the new

millennium this book presents in an elementary way the recent significant developments in

the qualitative theory of planar dynamical systems the subjects are covered as

follows the studies of center and isochronous center problems multiple hopf

bifurcations and local and global bifurcations of the equivariant planar vector fields

which concern with hilbert s 16th problem the book is intended for graduate students

post doctors and researchers in dynamical systems for all engineers who are interested

in the theory of dynamical systems it is also a reasonable reference it requires a

minimum background of a one year course on nonlinear differential equations

each section ends with a collection of problems partly intended to help the reader to

gain understanding and experience with the material partly drafting demonstrations of

the more recent results surveyed in the text the exposition of the book is mostly

geometric though the algebraic side of the constructions is also prominently featured

on several occasions the reader is introduced to adjacent areas such as intersection

theory for divisors on the projective plane or geometric theory of holomorphic vector

bundles with meromorphic connections the book provides the reader with the principal

tools of the modern theory of analytic differential equations and intends to serve as

a standard source for references in this area book jacket
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this text introduces students to the theory and practice of differential equations

which are fundamental to the mathematical formulation of problems in physics

chemistry biology economics and other sciences the book is ideally suited for

undergraduate or beginning graduate students in mathematics and will also be useful

for students in the physical sciences and engineering who have already taken a three

course calculus sequence this second edition incorporates much new material including

sections on the laplace transform and the matrix laplace transform a section devoted

to bessel s equation and sections on applications of variational methods to geodesics

and to rigid body motion there is also a more complete treatment of the runge kutta

scheme as well as numerous additions and improvements to the original text students

finishing this book will be well prepare

a first course in ordinary differential equations provides a detailed introduction to

the subject focusing on analytical methods to solve odes and theoretical aspects of

analyzing them when it is difficult not possible to find their solutions explicitly this

two fold treatment of the subject is quite handy not only for undergraduate

students in mathematics but also for physicists engineers who are interested in

understanding how various methods to solve odes work more than 300 end of chapter

problems with varying difficulty are provided so that the reader can self examine their

understanding of the topics covered in the text most of the definitions and results

used from subjects like real analysis linear algebra are stated clearly in the book

this enables the book to be accessible to physics and engineering students also

moreover sufficient number of worked out examples are presented to illustrate every

new technique introduced in this book moreover the author elucidates the importance

of various hypotheses in the results by providing counter examples features offers

comprehensive coverage of all essential topics required for an introductory course in

ode emphasizes on both computation of solutions to odes as well as the theoretical

concepts like well posedness comparison results stability etc systematic presentation
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of insights of the nature of the solutions to linear non linear odes special attention

on the study of asymptotic behavior of solutions to autonomous odes both for

scalar case and 2 2 systems sufficient number of examples are provided wherever a

notion is introduced contains a rich collection of problems this book serves as a

text book for undergraduate students and a reference book for scientists and engineers

broad coverage and clear presentation of the material indeed appeals to the readers dr

suman k tumuluri has been working in university of hyderabad india for 11 years and

at present he is an associate professor his research interests include applications of

partial differential equations in population dynamics and fluid dynamics

numerical mathematics is the branch of mathematics that proposes develops analyzes

and applies methods from scientific computing to several fields including analysis linear

algebra geometry approximation theory functional equations optimization and

differential equations other disciplines such as physics the natural and biological

sciences engineering and economics and the financial sciences frequently give rise to

problems that need scientific computing for their solutions as such numerical

mathematics is the crossroad of several disciplines of great relevance in modern applied

sciences and can become a crucial tool for their qualitative and quantitative

analysis one of the purposes of this book is to provide the mathematical foundations

of numerical methods to analyze their basic theoretical properties stability accuracy

computational complexity and demonstrate their performances on examples and

counterexamples which outline their pros and cons this is done using the matlab

software environment which is user friendly and widely adopted within any specific

class of problems the most appropriate scientific computing algorithms are reviewed

their theoretical analyses are carried out and the expected results are verified on a

matlab computer implementation every chapter is supplied with examples exercises and

applications of the discussed theory to the solution of real life problems this book is

addressed to senior undergraduate and graduate students with particular focus on
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degree courses in engineering mathematics physics and computer sciences the attention

which is paid to the applications and the related development of software makes it

valuable also for researchers and users of scientific computing in a large variety of

professional fields

like any books on a subject as vast as this this book has to have a point of view

to guide the selection of topics naber takes the view that the rekindled interest that

mathematics and physics have shown in each other of late should be fostered and

that this is best accomplished by allowing them to cohabit the book weaves together

rudimentary notions from the classical gauge theory of physics with the topological

and geometrical concepts that became the mathematical models of these notions the

reader is asked to join the author on some vague notion of what an electromagnetic

field might be to be willing to accept a few of the more elementary pronouncements of

quantum mechanics and to have a solid background in real analysis and linear algebra

and some of the vocabulary of modern algebra in return the book offers an excursion

that begins with the definition of a topological space and finds its way eventually

to the moduli space of anti self dual su 2 connections on s4 with instanton number

1

many books on stability theory of motion have been published in various lan guages

including english most of these are comprehensive monographs with each one devoted to

a separate complicated issue of the theory generally the examples included in such

books are very interesting from the point of view of mathematics without necessarily

having much practical value usually they are written using complicated mathematical

language so that except in rare cases their content becomes incomprehensible to

engineers researchers students and sometimes even to professors at technical

universities the present book deals only with those issues of stability of motion that

most often are encountered in the solution of scientific and technical problems this
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allows the author to explain the theory in a simple but rigorous manner without

going into minute details that would be of interest only to specialists also using

appropriate examples he demonstrates the process of investigating the stability of

motion from the formulation of a problem and obtaining the differential equations of

perturbed motion to complete analysis and recommendations about one fourth of the

examples are from various areas of science and technology moreover some of the

examples and the problems have an independent value in that they could be applicable

to the design of various mechanisms and devices the present translation is based on

the third russian edition of 1987

mathematics is playing an ever more important role in the physical and biological

sciences provoking a blurring of boundaries between scientific disciplines and a

resurgence of interest in the modem as well as the classical techniques of applied

mathematics this renewal of interest both in research and teaching has led to the

establishment of the series texts in applied mathematics tam the developmentof new

courses is a natural consequenceof a high level of excite ment on the research

frontier as newer techniques such as numerical and symbolic computersystems

dynamicalsystems and chaos mix with and reinforce the tradi tional methods of applied

mathematics thus the purpose of this textbook series is to meet the current and

future needs of these advances and encourage the teaching of new courses tam will

publish textbookssuitable for use in advancedundergraduate and begin ning graduate

courses and will complement the applied mathematical seiences ams series which will

focus on advanced textbooks and research level mono graphs preface tbe purpose of

this preface is twofold firstly to give an informal historical in troduction to the

subject area of this book systems and control and secondly to explain the philosophy

of the approach to this subject taken in this book and to outline the topics that

will be covered
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the subject of differential and difference equations is an old and much honored chapter

in science one which germinated in applied fields such as celestial mechanics nonlinear

oscillations and fluid dynamics in recent years due primarily to the proliferation of

computers dynamical systems has once more turned to its roots in applications with

perhaps a more mature look many of the available books and expository narratives

either require extensive mathematical preparation or are not designed to be used as

textbooks the authors have filled this void with the present book

this book offers an introduction to the key ideas basic analysis and efficient

implementation of discontinuous galerkin finite element methods dg fem for the solution

of partial differential equations it covers all key theoretical results including an

overview of relevant results from approximation theory convergence theory for

numerical pde s and orthogonal polynomials through embedded matlab codes coverage

discusses and implements the algorithms for a number of classic systems of pde s

maxwell s equations euler equations incompressible navier stokes equations and

poisson and helmholtz equations

mathematics is playing an ever more important role in the physical and biological

sciences provoking a blurring of boundaries between scientific disciplines and a

resurgence of interest in the modern as well as the clas sical techniques of applied

mathematics this renewal of interest both in research and teaching has led to the

establishment of the series texts in applied mathematics tam the development

ofnewcourses is a natural consequence of a high levelof excitement on the research

frontier as newer techniques such as numerical and symbolic computer systems

dynamical systems and chaos mix with and reinforce the traditional methods of applied

mathematics thus the purpose of this textbook series is to meet the current and

future needs of these advances and encourage the teaching of new courses tam will

publish textbooks suitable for use in advanced undergraduate and beginning graduate
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courses and will complement the applied mathe matical sciences ams series which will

focus on advanced textbooks and research level monographs preface in egypt geometry

was created to measure the land similar motivations on a somewhat larger scale led

gauss to the intrinsic differential geometry of surfaces in space newton created the

calculus to study the motion of physical objects apples planets etc and poincare

was similarly impelled toward his deep and far reaching topological view of dynamical

systems

mathematics is playing an ever more important role in the physical and biological

sciences provo king a blurring of boundaries between scientific dis ciplines and a

resurgence of interest in the modern as weil as the classical techniques of applied

mathematics this renewal of interest both in research and teaching has led to the

establishment of the series texts in applied mathe matics tam the development of new

courses is a natural consequence of a high level of excitement on the research

frontier as newer techniques such as numerical and symbolic computer systems

dynamical systems and chaos mix with and reinforce the traditional methods of applied

mathematics thus the purpose of this textbook series is to meet the current and

future needs of these advances and encourage the teaching of new courses tam will

publish textbooks suitable für use in advanced undergraduate and beginning graduate

courses and will complement the applied mathematical sciences ams series which will

focus on advanced textbooks and research level monographs preface a proper

understanding of the theory of boundary value problems as op posed to a knowledge

of techniques for solving specific problems or classes of problems requires some

background in functional analysis

several types of differential equations such as functional differential equation age

structured models transport equations reaction diffusion equations and partial

differential equations with delay can be formulated as abstract cauchy problems with
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non dense domain this monograph provides a self contained and comprehensive

presentation of the fundamental theory of non densely defined semilinear cauchy

problems and their applications starting from the classical hille yosida theorem

semigroup method and spectral theory this monograph introduces the abstract cauchy

problems with non dense domain integrated semigroups the existence of integrated

solutions positivity of solutions lipschitz perturbation differentiability of solutions

with respect to the state variable and time differentiability of solutions combining the

functional analysis method and bifurcation approach in dynamical systems then the

nonlinear dynamics such as the stability of equilibria center manifold theory hopf

bifurcation and normal form theory are established for abstract cauchy problems with

non dense domain finally applications to functional differential equations age

structured models and parabolic equations are presented this monograph will be very

valuable for graduate students and researchers in the fields of abstract cauchy

problems infinite dimensional dynamical systems and their applications in biological

chemical medical and physical problems

this book offers a comprehensive yet approachable introduction to essential

mathematical concepts tailored specifically for undergraduate and first year graduate

students in economics and social sciences based on lectures delivered at the university

of pavia s department of economics and management and also in uned department of

applied mathematics in madrid it aims to equip students with the mathematical tools

necessary to better understand their courses in economics and finance where math is

applied directly unlike texts focused on formalized topics like mathematical economics

or operations research this book presents basic mathematical principles and methods

that are immediately relevant to students with a clear accessible approach it includes

numerous examples some with economic applications to illustrate key concepts and

make them easier to grasp the authors have carefully chosen proofs that are

straightforward and beneficial for students to encounter offering an introduction to
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important proof techniques without overwhelming complexity the book also provides a

select bibliography allowing readers to explore topics in greater depth if desired

drawing on years of teaching experience the authors have created a valuable resource

that serves as both a foundation and a practical guide for students navigating the

mathematical aspects of economics and social science courses

the object of this book is two fold on the one hand it conveys to mathematical

readers a rigorous presentation and exploration of the important applications of

analysis leading to numerical calculations on the other hand it presents physics

readers with a body of theory in which the well known formulae find their

justification the basic study of fundamental notions such as lebesgue integration and

theory of distribution allow the establishment of the following areas fourier analysis

and convolution filters and signal analysis time frequency analysis gabor transforms

and wavelets the whole is rounded off with a large number of exercises as well as

selected worked out solutions

this book offers an introduction to the theory of non autonomous and stochastic

dynamical systems with a focus on the importance of the theory in the applied sciences

it starts by discussing the basic concepts from the theory of autonomous dynamical

systems which are easier to understand and can be used as the motivation for the non

autonomous and stochastic situations the book subsequently establishes a framework

for non autonomous dynamical systems and in particular describes the various

approaches currently available for analysing the long term behaviour of non

autonomous problems here the major focus is on the novel theory of pullback

attractors which is still under development in turn the third part represents the main

body of the book introducing the theory of random dynamical systems and random

attractors and revealing how it may be a suitable candidate for handling realistic

models with stochasticity a discussion of future research directions serves to round
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out the coverage

an accessible introduction for applied mathematicians to concepts and techniques for

describing quantifying and understanding dynamics under uncertainty
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