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manifolds the higher dimensional analogs of smooth curves and surfaces are fundamental objects in modern mathematics combining aspects of algebra topology and
analysis manifolds have also been applied to classical mechanics general relativity and quantum field theory in this streamlined introduction to the subject the
theory of manifolds is presented with the aim of helping the reader achieve a rapid mastery of the essential topics by the end of the book the reader should be
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able to compute at least for simple spaces one of the most basic topological invariants of a manifold its de rham cohomology along the way the reader acquires
the knowledge and skills necessary for further study of geometry and topology the requisite point set topology is included in an appendix of twenty pages other
appendices review facts from real analysis and linear algebra hints and solutions are provided to many of the exercises and problems this work may be used as the
text for a one semester graduate or advanced undergraduate course as well as by students engaged in self study requiring only minimal undergraduate prerequisites
introduction to manifolds is also an excellent foundation for springer s gtm 82 differential forms in algebraic topology

rigorous course for advanced undergraduates and graduate students requires a strong background in undergraduate mathematics complete detailed treatment
enhanced with philosophical and historical asides and more than 200 exercises 2016 edition

a nash manifold denotes a real manifold furnished with algebraic structure following a theorem of nash that a compact differentiable manifold can be imbedded in
a euclidean space so that the image is precisely such a manifold this book in which almost all results are very recent or unpublished is an account of the theory
of nash manifolds whose properties are clearer and more regular than those of differentiable or pl manifolds basic to the theory is an algebraic analogue of
whitney s approximation theorem this theorem induces a finiteness of nash manifold structures and differences between nash and differentiable manifolds the point
of view of the author is topological however the proofs also require results and techniques from other domains so elementary knowledge of commutative algebra
several complex variables differential topology pl topology and real singularities is required of the reader the book is addressed to graduate students and
researchers in differential topology and real algebraic geometry

this volume contains some of the lectures presented in june 1994 during the ams siam summer seminar at the mathematical sciences research institute in berkeley
the goal of the seminar was to introduce participants to as many interesting and active applications of dynamical systems and probabilistic methods to problems in
applied mathematics as possible as a result this book covers a great deal of ground nevertheless the pedagogical orientation of the lectures has been retained and
therefore the book will serve as an ideal introduction to these varied and interesting topics

the notion of an invariant manifold arises naturally in the asymptotic stability analysis of stationary or standing wave solutions of unstable dispersive hamiltonian
evolution equations such as the focusing semilinear klein gordon and schrodinger equations this is due to the fact that the linearized operators about such special
solutions typically exhibit negative eigenvalues a single one for the ground state which lead to exponential instability of the linearized flow and allows for ideas
from hyperbolic dynamics to enter one of the main results proved here for energy subcritical equations is that the center stable manifold associated with the
ground state appears as a hyper surface which separates a region of finite time blowup in forward time from one which exhibits global existence and scattering to
zero in forward time the authors entire analysis takes place in the energy topology and the conserved energy can exceed the ground state energy only by a small
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amount this monograph is based on recent research by the authors the proofs rely on an interplay between the variational structure of the ground states and the
nonlinear hyperbolic dynamics near these states a key element in the proof is a virial type argument excluding almost homoclinic orbits originating near the
ground states and returning to them possibly after a long excursion these lectures are suitable for graduate students and researchers in partial differential equations
and mathematical physics for the cubic klein gordon equation in three dimensions all details are provided including the derivation of strichartz estimates for the
free equation and the concentration compactness argument leading to scattering due to kenig and merle

this book provides a comprehensive introduction to the mathematical methodology of parameter continuation the computational analysis of families of solutions to
nonlinear mathematical equations it develops a systematic formalism for constructing abstract representations of continuation problems and for implementing these
in an existing computational platform recipes for continuation lends equal importance to theoretical rigor algorithm development and software engineering
demonstrates the use of fully developed toolbox templates for single and multisegment boundary value problems to the analysis of periodic orbits in smooth and
hybrid dynamical systems quasi periodic invariant tori and homoclinic and heteroclinic connecting orbits between equilibria and or periodic orbits shows the use of
vectorization for optimal computational efficiency an object oriented paradigm for the modular construction of continuation problems and adaptive discretization
algorithms for guaranteed bounds on estimated errors and contains extensive and fully worked examples that illustrate the application of the matlab based
computational continuation core coco to problems from recent research literature that are relevant to dynamical system models from mechanics electronics biology
economics and neuroscience

what features or information can we observe from a face and how can these information help us to understand the person concerned in terms of their well being
and what can we learn about and from each given feature this book answers these questions by first dividing a face s multiple characteristics into two main
categories original or physiological features and features that change over a lifetime the first category original features may be further divided into two sub classes
features special or unique to an individual and features common to a particular group the second changed features can also be subdivided into two groups features
altered due to disease or features altered by other external factors from these four sub categories four different applications facial identification using original and
special features beauty analysis using original common features facial diagnosis by disease changed features and expression recognition through affect changed
features are identified the book will benefit researchers professionals and graduate students working in the field of computer vision pattern recognition security
clinical practice and beauty analysis and will also be useful for interdisciplinary research

the problem considered is that of finding a solution to a system of nonlinear equations subject to some auxiliary constraints the methods studied here are called
path methods also referred to as continuation or global newton methods for solving equations a general theory is developed which unifies the results from several
papers and allows new methods to be analyzed easily the new methods are shown to converge under more general boundary and monotonicity conditions than
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those assumed for the existing methods a rigorous proof of convergence is given for an algorithm which implements a general path method author

this volume presents a collection of problems and solutions in differential geometry with applications both introductory and advanced topics are introduced in an

easy to digest manner with the materials of the volume being self contained in particular curves surfaces riemannian and pseudo riemannian manifolds hodge

duality operator vector fields and lie series differential forms matrix valued differential forms maurer cartan form and the lie derivative are covered readers will

find useful applications to special and general relativity yang mills theory hydrodynamics and field theory besides the solved problems each chapter contains

stimulating supplementary problems and software implementations are also included the volume will not only benefit students in mathematics applied mathematics

and theoretical physics but also researchers in the field of differential geometry
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