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advanced calculus is intended as a text for courses that furnish
the backbone of the student s undergraduate education in
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mathematical analysis the goal is to rigorously present the
fundamental concepts within the context of illuminating examples
and stimulating exercises this book is self contained and starts
with the creation of basic tools using the completeness axiom
the continuity differentiability integrability and power series
representation properties of functions of a single variable are
established the next few chapters describe the topological and
metric properties of euclidean space these are the basis of a
rigorous treatment of differential calculus including the
implicit function theorem and lagrange multipliers for mappings
between euclidean spaces and integration for functions of
several real variables special attention has been paid to the
motivation for proofs selected topics such as the picard
existence theorem for differential equations have been included
in such a way that selections may be made while preserving a
fluid presentation of the essential material supplemented with
numerous exercises advanced calculus is a perfect book for
undergraduate students of analysis

the implicit function theorem is one of the most important
theorems in analysis and its many variants are basic tools in
partial differential equations and numerical analysis this
second edition of implicit functions and solution mappings
presents an updated and more complete picture of the field by
including solutions of problems that have been solved since the
first edition was published and places old and new results in a
broader perspective the purpose of this self contained work is
to provide a reference on the topic and to provide a unified
collection of a number of results which are currently scattered
throughout the literature updates to this edition include new
sections in almost all chapters new exercises and examples
updated commentaries to chapters and an enlarged index and
references section

this textbook offers a comprehensive coverage of the
fundamentals of calculus linear algebra and analytic geometry
intended for bachelor s students in science engineering
architecture economics the presentation is self contained and
supported by numerous graphs to facilitate visualization and
also to stimulate readers intuition the proofs of the theorems
are rigorous yet presented in straightforward and comprehensive
way with a good balance between algebra geometry and analysis
this book guides readers to apply the theory to solve
differential equations many problems and solved exercises are
included students are expected to gain a solid background and a
versatile attitude towards calculus algebra and geometry which
can be later used to acquire new skills in more advanced
scientific disciplines such as bioinformatics process
engineering and finance at the same time instructors are
provided with extensive information and inspiration for the
preparation of their own courses
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homotopy analysis method in nonlinear differential equations
presents the latest developments and applications of the
analytic approximation method for highly nonlinear problems
namely the homotopy analysis method ham unlike perturbation
methods the ham has nothing to do with small large physical
parameters in addition it provides great freedom to choose the
equation type of linear sub problems and the base functions of a
solution above all it provides a convenient way to guarantee the
convergence of a solution this book consists of three parts part
i provides its basic ideas and theoretical development part ii
presents the ham based mathematica package bvph 1 0 for
nonlinear boundary value problems and its applications part iii
shows the validity of the ham for nonlinear pdes such as the
american put option and resonance criterion of nonlinear
travelling waves new solutions to a number of nonlinear problems
are presented illustrating the originality of the ham
mathematica codes are freely available online to make it easy
for readers to understand and use the ham this book is suitable
for researchers and postgraduates in applied mathematics physics
nonlinear mechanics finance and engineering dr shijun liao a
distinguished professor of shanghai jiao tong university is a
pioneer of the ham

fractional calculus has emerged as a powerful and effective
mathematical tool in the study of several phenomena in science
and engineering this text addressed to researchers graduate
students and practitioners combines deterministic fractional
calculus with the analysis of the fractional brownian motion and
its associated fractional stochastic calculus and includes
examples exercises and problems that focus on computational
aspects

this manual contains completely worked out solutions for all the
odd numbered exercises in the text

this book constitutes the proceedings of the 17th international
workshop on computer algebra in scientific computing casc 2015
held in aachen germany in september 2015 the 35 full papers
presented in this volume were carefully reviewed and selected
from 42 submissions they deal with the ongoing progress both in
theoretical computer algebra and its expanding applications new
and closer interactions are fostered by combining the area of
computer algebra methods and systems and the application of the
tools of computer algebra for the solution of problems in
scientific computing

from killer storms to their implications for the insurance
premiums of u s residents this much awaited update explores the
ecological social and economic consequences of hurricanes and
their effects on both coastal and inland areas in september 1776
the so called hurricane of independence hit canada and the
northeastern united states leading to 4 170 deaths in 1900
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around 8 000 perished in the galveston hurricane and the
resulting tidal surge coastal defenses early warning systems and
evacuation procedures have improved enormously however
hurricanes still pose a potentially devastating threat to life
and property especially in coastal regions of the united states
and the caribbean what causes these extreme storms how can we
best defend ourselves hurricanes a reference handbook explores
the historical ecological economic and social dimensions of
hurricanes in north america synthesizing literature from a wide
range of authoritative sources this book is an invaluable guide
to hurricanes and their impact and is essential reading for
students scientists mariners and coastal residents alike

this monograph explores a dual variational formulation of
solutions to nonlinear diffusion equations with general
nonlinearities as null minimizers of appropriate energy
functionals the author demonstrates how this method can be
utilized as a convenient tool for proving the existence of these
solutions when others may fail such as in cases of evolution
equations with nonautonomous operators with low regular data or
with singular diffusion coefficients by reducing it to a
minimization problem the original problem is transformed into an
optimal control problem with a linear state equation this
procedure simplifies the proof of the existence of minimizers
and in particular the determination of the first order
conditions of optimality the dual variational formulation is
illustrated in the text with specific diffusion equations that
have general nonlinearities provided by potentials having
various stronger or weaker properties these equations can
represent mathematical models to various real world physical
processes inverse problems and optimal control problems are also
considered as this technique is useful in their treatment as
well

this book presents important contributions to modern theories
concerning the distribution theory applied to convex analysis
convex functions functions of lower semicontinuity the
subdifferential of a convex function the authors prove several
basic results in distribution theory and present ordinary
differential equations and partial differential equations by
providing generalized solutions in addition the book deals with
sobolev spaces which presents aspects related to variation
problems such as the stokes system the elasticity system and the
plate equation the authors also include approximate formulations
of variation problems such as the galerkin method or the finite
element method the book is accessible to all scientists and it
is especially useful for those who use mathematics to solve
engineering and physics problems the authors have avoided
concepts and results contained in other books in order to keep
the book comprehensive furthermore they do not present concrete
simplified models and pay maximal attention to scientific rigor
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the scientists of the seventeenth and eighteenth centuries led
by jas bernoulli and euler created a coherent theory of the
mechanics of strings and rods undergoing planar deformations
they introduced the basic con cepts of strain both extensional
and flexural of contact force with its com ponents of tension
and shear force and of contact couple they extended newton s law
of motion for a mass point to a law valid for any deformable
body euler formulated its independent and much subtler
complement the angular momentum principle euler also gave
effective variational characterizations of the governing
equations these scientists breathed life into the theory by
proposing formulating and solving the problems of the suspension
bridge the catenary the velaria the elastica and the small
transverse vibrations of an elastic string the level of
difficulty of some of these problems is such that even today
their descriptions are sel dom vouchsafed to undergraduates the
realization that such profound and beautiful results could be
deduced by mathematical reasoning from fundamental physical
principles furnished a significant contribution to the
intellectual climate of the age of reason at first those who
solved these problems did not distinguish between linear and
nonlinear equations and so were not intimidated by the latter by
the middle of the nineteenth century cauchy had constructed the
basic framework of three dimensional continuum mechanics on the
founda tions built by his eighteenth century predecessors

this book presents an analysis including the impact of more than
fifteen federal statutes ranging from the civil rights act of
1866 to the fair and accurate credit transactions act on the
banking

since the 1960s many researchers have extended topological
degree theory to various non compact type nonlinear mappings and
it has become a valuable tool in nonlinear analysis presenting a
survey of advances made in generalizations of degree theory
during the past decade this book focuses on topological degree
theory in normed spaces and its ap

this volume contains several surveys focused on the ideas of
approximate solutions well posedness and stability of problems
in scalar and vector optimization game theory and calculus of
variations these concepts are of particular interest in many
fields of mathematics the idea of stability goes back at least
to j hadamard who introduced it in the setting of differential
equations the concept of well posedness for minimum problems is
more recent the mid sixties and originates with a n tykhonov it
turns out that there are connections between the two properties
in the sense that a well posed problem which at least in
principle is easy to solve has a solution set that does not vary
too much under perturbation of the data of the problem i e it is
stable these themes have been studied in depth for minimum
problems and now we have a general picture of the related
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phenomena in this case but of course the same concepts can be
studied in other more complicated situations as e g vector
optimization game theory and variational inequalities let us
mention that in several of these new areas there is not even a
unique idea of what should be called approximate solution and
the latter is at the basis of the definition of well posed
problem

hamilton jacobi equation a global approach
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