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this significantly expanded fourth edition is designed as an introduction to the theory and
applications  of  linear  pdes  the  authors  provide  fundamental  concepts  underlying
principles  a  wide range of  applications  and various  methods  of  solutions  to  pdes  in
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addition to essential standard material on the subject the book contains new material that
is not usually covered in similar texts and reference books it also contains a large number
of worked examples and exercises dealing with problems in fluid mechanics gas dynamics
optics plasma physics elasticity biology and chemistry solutions are provided

the  need  to  investigate  functional  differential  equations  with  discontinuous  delays  is
addressed in this book recording the work and findings of several scientists on differential
equations with piecewise continuous arguments over the last few years this book serves
as  a  useful  source  of  reference  great  interest  is  placed  on  discussing  the  stability
oscillation and periodic properties of the solutions considerable attention is also given to
the  study  of  initial  and  boundary  value  problems for  partial  differential  equations  of
mathematical physics with discontinuous time delays in fact a large part of the book is
devoted to the exploration of differential and functional differential equations in spaces of
generalized functions distributions and contains a wealth of new information in this area
each topic discussed appears to provide ample opportunity  for  extending the known
results a list of new research topics and open problems is also included as an update

this  book  presents  comprehensive  coverage  of  the  fundamental  concepts  and
applications of partial differential equations pdes it is designed for the undergraduate ba
bsc hons and postgraduate ma msc students of mathematics and conforms to the course
curriculum prescribed by ugc the text is broadly organized into two parts the first part
lessons 1 to 15 mostly covers the first order equations in two variables in these lessons the
mathematical importance of pdes of first order in physics and applied sciences has also
been highlighted the other part  lessons 16 to 50 deals with the various properties of
second order and first  order pdes the book emphasizes the applications of pdes and
covers various important topics such as the hamilton jacobi equation conservation laws
similarity  solution asymptotics  and power series  solution and many more the graded
problems the techniques for solving them and a large number of exercises with hints and
answers help students gain the necessary skill and confidence in handling the subject key
features 1 presents self contained topics in a cohesive style 2 includes about 300 worked
out examples to enable students to understand the theory and inherent aspects of pdes 3
provides around 450 unsolved problems with hints and answers to help students assess
their comprehension of the subject

the book is mainly about hybrid systems with continuous discrete time dynamics the major
part of the book consists of the theory of equations with piece wise constant argument of
generalized type the systems as well as technique of investigation were introduced by the
author very recently they both generalized known theory about differential equations with
piece wise constant argument introduced by k cook and j wiener in the 1980s moreover
differential equations with fixed and variable moments of impulses are used to model real
world problems we consider models of neural networks blood pressure distribution and a
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generalized model of the cardiac pacemaker all the results of the manuscript have not
been published in any book yet they are very recent and united with the presence of the
continuous discrete dynamics of time it is of big interest for specialists in biology medicine
engineering  sciences  electronics  theoretical  aspects  of  the  book  meet  very  strong
expectations of mathematicians who investigate differential equations with discontinuities
of any type

this newly updated volume of the encyclopedia of complexity and systems science ecss
presents several mathematical models that describe this physical phenomenon including
the famous non linear equation korteweg de vries kdv that represents the canonical form
of solitons also there exists a class of nonlinear partial differential equations that led to
solitons  e  g  kadomtsev  petviashvili  kp  klein  gordon  kg  sine  gordon  sg  non  linear
schrödinger  nls  korteweg  de  vries  burger  s  kdvb  etc  different  linear  mathematical
methods can be used to solve these models analytically such as the inverse scattering
transformation  ist  adomian  decomposition  method  variational  iteration  method  vim
homotopy  analysis  method ham and homotopy  perturbation  method hpm other  non
analytic  methods  use  the  computational  techniques  available  in  such  popular
mathematical  packages as  mathematica  maple  and matlab the main  purpose of  this
volume is to provide physicists engineers and their students with the proper methods and
tools to solve the soliton equations and to discover the new possibilities of using solitons in
multi  disciplinary  areas  ranging  from  telecommunications  to  biology  cosmology  and
oceanographic studies

the revised and enlarged third edition of this successful book presents a comprehensive
and systematic treatment of linear and nonlinear partial differential equations and their
varied and updated applications in an effort to make the book more useful for a diverse
readership  updated modern examples  of  applications  are  chosen from areas  of  fluid
dynamics gas dynamics plasma physics nonlinear dynamics quantum mechanics nonlinear
optics acoustics and wave propagation nonlinear partial differential equations for scientists
and  engineers  third  edition  improves  on  an  already  highly  complete  and  accessible
resource for graduate students and professionals in mathematics physics science and
engineering it may be used to great effect as a course textbook research reference or self
study guide

the book focuses on the theory of fixed points which is a foundation for many branches of
pure and applied mathematics fixed point theorems have been studied in various function
spaces the book contains modern results on these theorems investigated in generalized
spaces such as s metric spaces convex metric spaces and bipolar metric spaces with
applications in medical imaging the nonlinear analysis presented in the book is valuable for
modeling and solving real world problems it includes work on specific nonlinear operators
and nonlinear fractional  integral  equations in banach spaces relevant studies are also
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included on statistical convergence inventory model modeling computational techniques
for sentiment analysis on twitter data and blood management applications the book is
intended for young researchers interested in nonlinear analysis fixed point theory and
computational techniques

modeling  with  differential  equations  is  an  effective  tool  to  provide  methodical  and
quantitative  solutions  to  real  world  phenomena  including  investigating  measurable
features consolidation and processing of data and designing and developing complex
engineering systems this book describes differential equations correlation with qualitative
and quantitative  analysis  and mathematical  modeling  in  the  engineering  and applied
sciences  given  equations  are  explained  from  multidimensional  characterizations  with
matlab codes features addresses differential equation based approaches to solve varied
engineering problems discusses derivation and solution of major equations of engineering
and  applied  science  reviews  qualitative  and  quantitative  numerical  analysis  and
mathematical  modelling  includes  mathematical  models  of  the  discussed  problems
discusses matlab codes features code and online materials  related to the differential
equations this book is aimed at researchers graduate students in electrical and electronics
engineering control systems electron devices society applied physics and engineering
design

focuses on fundamental mathematical and computational methods underpinning physics
relevant  to  statistical  physics  chaotic  and  complex  systems  classical  and  quantum
mechanics classical  and quantum integrable systems and classical  and quantum field
theory
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