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Linear Algebra I 2019-01-30 this book is the first of two volumes on linear algebra
for graduate students in mathematics the sciences and economics who have a prior
undergraduate course in the subject a basic understanding of matrix algebra and
some proficiency with mathematical proofs proofs are emphasized and the overall
objective is to understand the structure of linear operators as the key to solving
problems in which they arise this first volume re examines basic notions of linear
algebra vector spaces linear operators duality determinants diagonalization and
inner product spaces giving an overview of linear algebra with sufficient
mathematical precision for advanced use of the subject this book provides a nice
and varied selection of exercises examples are well crafted and provide a clear
understanding of the methods involved new notions are well motivated and
interdisciplinary connections are often provided to give a more intuitive and
complete vision of linear algebra computational aspects are fully covered but the
study of linear operators remains the focus of study in this book
Stochastic Processes 2007 this is a brief introduction to stochastic processes
studying certain elementary continuous time processes the text describes the
poisson process and related processes with independent increments as well as a
brief look at markov processes with a finite number of jumps
Semilinear Schrodinger Equations 2003 the nonlinear schrodinger equation
has received a great deal of attention from mathematicians particularly because of
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its applications to nonlinear optics this book presents various mathematical
aspects of the nonlinear schrodinger equation it studies both problems of local
nature and problems of global nature
Stochastic Processes 1968 this volume contains notes of the lectures given at the
courant institute and a dmv seminar at oberwolfach the focus is on the recent work
of the authors on semilinear wave equations with critical sobolev exponents and on
wave maps in two space dimensions background material and references have
been added to make the notes self contained the book is suitable for use in a
graduate level course on the topic titles in this series are co published with the
courant institute of mathematical sciences at new york university
Geometric Wave Equations 2000 this text provides a mathematically precise but
intuitive introduction to classical electromagnetic theory and wave propagation
with a brief introduction to special relativity while written in a distinctive modern
style friedrichs manages to convey the physical intuition and 19th century basis of
the equations with an emphasis on conservation laws particularly striking features
of the book include a a mathematically rigorous derivation of the interaction of
electromagnetic waves with matter b a straightforward explanation of how to use
variational principles to solve problems in electro and magnetostatics and c a
thorough discussion of the central importance of the conservation of charge it is
suitable for advanced undergraduate students in mathematics and physics with a
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background in advanced calculus and linear algebra as well as mechanics and
electromagnetics at an undergraduate level apart from minor corrections to the
text the notation was updated in this edition to follow the conventions of modern
vector calculus titles in this series are co published with the courant institute of
mathematical sciences at new york university
Mathematical Methods of Electromagnetic Theory 2014-11-12 this book is an
introduction to the field of dynamical systems in particular to the special class of
hamiltonian systems the authors aimed at keeping the requirements of
mathematical techniques minimal but giving detailed proofs and many examples
and illustrations from physics and celestial mechanics after all the celestial n body
problem is the origin of dynamical systems and gave rise in the past to many
mathematical developments jurgen moser 1928 1999 was a professor atthe
courant institute new york and then at eth zurich he served as president of the
international mathematical union and received many honors and prizes among
them the wolf prize in mathematics jurgen moser is the author of several books
among them stable and random motions in dynamicalsystems eduard zehnder is a
professor at eth zurich he is coauthor with helmut hofer of the book symplectic
invariants and hamiltonian dynamics information for our distributors titles in this
series are copublished with the courant institute of mathematical sciences at new
york university
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Notes on Dynamical Systems 2005 this book gives an overview of classical
topics in fluid dynamics focusing on the kinematics and dynamics of
incompressible inviscid and newtonian viscous fluids but also including some
material on compressible flow the topics are chosen to illustrate the mathematical
methods of classical fluid dynamics the book is intended to prepare the reader for
more advanced topics of current research interest
An Introduction to Theoretical Fluid Mechanics 2009-10-09 this volume
presents topics in probability theory covered during a first year graduate course
given at the courant institute of mathematical sciences the necessary background
material in measure theory is developed including the standard topics such as
extension theorem construction of measures integration product spaces radon
nikodym theorem and conditional expectation in the first part of the book
characteristic functions are introduced followed by the study of weak convergence
of probability distributions then both the weak and strong limit theorems for sums
of independent random variables are proved including the weak and strong laws of
large numbers central limit theorems laws of the iterated logarithm and the
kolmogorov three series theorem the first part concludes with infinitely divisible
distributions and limit theorems for sums of uniformly infinitesimal independent
random variables the second part of the book mainly deals with dependent random
variables particularly martingales and markov chains topics include standard
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results regarding discrete parameter martingales and doob s inequalities the
standard topics in markov chains are treated i e transience and null and positive
recurrence a varied collection of examples is given to demonstrate the connection
between martingales and markov chains additional topics covered in the book
include stationary gaussian processes ergodic theorems dynamic programming
optimal stopping and filtering a large number of examples and exercises is
included the book is a suitable text for a first year graduate course in probability
Probability Theory 2001-09-10 since its first appearance as a set of lecture notes
published by the courant institute in 1974 this book served as an introduction to
various subjects in nonlinear functional analysis the current edition is a reprint of
these notes with added bibliographic references topological and analytic methods
are developed for treating nonlinear ordinary and partial differential equations the
first two chapters of the book introduce the notion of topological degree and
develop its basic properties these properties are used in later chapters in the
discussion of bifurcation theory the possible branching of solutions as parameters
vary including the proof of rabinowitz global bifurcation theorem stability of the
branches is also studied the book concludes with a presentation of some
generalized implicit function theorems of nash moser type with applications to
kolmogorov arnold moser theory and to conjugacy problems for more than 20
years this book continues to be an excellent graduate level textbook and a useful
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supplementary course text titles in this series are copublished with the courant
institute of mathematical sciences at new york university
Topics in Nonlinear Functional Analysis 2001 this volume is based on pde
courses given by the authors at the courant institute and at the university of notre
dame indiana presented are basic methods for obtaining various a priori estimates
for second order equations of elliptic type with particular emphasis on maximal
principles harnack inequalities and their applications the equations considered in
the book are linear however the presented methods also apply to nonlinear
problems
Lecture Notes 1938 this book provides a rapid overview of the basic methods and
concepts in mechanics for beginning ph d students and advanced undergraduates
in applied mathematics or related fields it is based on a graduate course given in
2006 07 at the courant institute of mathematical sciences among other topics the
book introduces newton s law action principles hamilton jacobi theory geometric
wave theory analytical and numerical statistical mechanics discrete and
continuous quantum mechanics and quantum path integral methods the focus is on
fundamental mathematical methods that provide connections between seemingly
unrelated subjects an example is hamilton jacobi theory which appears in the
calculus of variations in fermat s principle of classical mechanics and in the
geometric theory of dispersive wavetrains the material is developed in a sequence



grade 5 unit b test

2023-05-04 9/25 grade 5 unit b test

of simple examples and the book can be used in a one semester class on classical
statistical and quantum mechanics some familiarity with differential equations is
required but otherwise the book is self contained in particular no previous
knowledge of physics is assumed titles in this series are co published with the
courant institute of mathematical sciences at new york university
Elliptic Partial Differential Equations 2011 written by a leading specialist in
the area of atmosphere ocean science aos the book presents an excellent
introduction to this important topic the goals of these lecture notes based on
courses presented by the author at the courant institute of mathematical sciences
are to introduce mathematicians to the fascinating and important area of
atmosphere ocean science aos and conversely to develop a mathematical viewpoint
on basic topics in aos of interest to the disciplinary aos community ranging from
graduate students to researchers the lecture notes emphasize the serendipitous
connections between applied mathematics and geophysical flows in the style of
modern applied mathematics where rigorous mathematical analysis as well as
asymptotic qualitative and numerical modeling all interact to ease the
understanding of physical phenomena reading these lecture notes does not require
a previous course in fluid dynamics although a serious reader should supplement
these notes with material such the book is intended for graduate students and
researchers working in interdisciplinary areas between mathematics and aos it is
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excellent for supplementary course reading or independent study
A Brief Introduction to Classical, Statistical, and Quantum Mechanics
2006-10-12 this volume expands on a set of lectures held at the courant institute
on riemann hilbert problems orthogonal polynomials and random matrix theory the
goal of the course was to prove universality for a variety of statistical quantities
arising in the theory of random matrix models the central question was the
following why do very general ensembles of random n times n matrices exhibit
universal behavior as n infinity the main ingredient in the proof is the steepest
descent method for oscillatory riemann hilbert problems titles in this series are
copublished with the courant institute of mathematical sciences at new york
university
Introduction to PDEs and Waves for the Atmosphere and Ocean 2003 this
book features a unified derivation of the mathematical theory of the three classical
types of invariant random matrix ensembles orthogonal unitary and symplectic the
authors follow the approach of tracy and widom but the exposition here contains a
substantial amount of additional material in particular facts from functional
analysis and the theory of pfaffians the main result in the book is a proof of
universality for orthogonal and symplectic ensembles corresponding to generalized
gaussian type weights following the authors prior work new quantitative error
estimates are derived book jacket
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Orthogonal Polynomials and Random Matrices: A Riemann-Hilbert Approach 2000
algebra with galois theory is based on lectures by emil artin the book is an ideal
textbook for instructors and a supplementary or primary textbook for students
Random Matrix Theory 2009-01-01 applications in modern biotechnology and
molecular medicine often require simulation of biomolecular systems in atomic
representation with immense length and timescales that are far beyond the
capacity of computer power currently available as a consequence there is an
increasing need for reduced models that describe the relevant dynamical
properties while at the same time being less complex in this book the authors
exploit the existence of metastable sets for constructing such a reduced molecular
dynamics model the so called markov state model msm with good approximation
properties on the long timescales with its many examples and illustrations this
book is addressed to graduate students mathematicians and practical
computational scientists wanting an overview of the mathematical background for
the ever increasing research activity on how to construct msms for very different
molecular systems ranging from peptides to proteins from rna to dna and via
molecular sensors to molecular aggregation this book bridges the gap between
mathematical research on molecular dynamics and its practical use for realistic
molecular systems by providing readers with tools for performing in depth analysis
of simulation and data analysis methods titles in this series are co published with
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the courant institute of mathematical sciences at new york university
Stochastic Processes 1968 this text covers the essential topics in the geometry of
algebraic curves such as line and vector bundles the riemann roch theorem
divisors coherent sheaves and zeroth and first cohomology groups it demonstrates
how curves can act as a natural introduction to algebraic geometry
Algebra with Galois Theory 2007 the theory of hyperbolic equations is a large
subject and its applications are many fluid dynamics and aerodynamics the theory
of elasticity optics electromagnetic waves direct and inverse scattering and the
general theory of relativity this book is an introduction to most facets of the theory
and is an ideal text for a second year graduate course on the subject the first part
deals with the basic theory the relation of hyperbolicity to the finite propagation of
signals the concept and role of characteristic surfaces and rays energy and energy
inequalities the structure of solutions of equations with constant coefficients is
explored with the help of the fourier and radon transforms the existence of
solutions of equations with variable coefficients with prescribed initial values is
proved using energy inequalities the propagation of singularities is studied with
the help of progressing waves the second part describes finite difference
approximations of hyperbolic equations presents a streamlined version of the lax
phillips scattering theory and covers basic concepts and results for hyperbolic
systems of conservation laws an active research area today four brief appendices
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sketch topics that are important or amusing such as huygens principle and a
theory of mixed initial and boundary value problems a fifth appendix by cathleen
morawetz describes a nonstandard energy identity and its uses information for our
distributors titles in this series are copublished with the courant institute of
mathematical sciences at new york university
Metastability and Markov State Models in Molecular Dynamics: Modeling,
Analysis, Algorithmic Approaches 2013-12-26 this book is the second of two
volumes on linear algebra for graduate students in mathematics the sciences and
economics who have a prior undergraduate course in the subject a basic
understanding of matrix algebra and some proficiency with mathematical proofs
both volumes have been used for several years in a one year course sequence
linear algebra i and ii offered at new york university s courant institute the first
three chapters of this second volume round out the coverage of traditional linear
algebra topics generalized eigenspaces further applications of jordan form as well
as bilinear quadratic and multilinear forms the final two chapters are different
being more or less self contained accounts of special topics that explore more
advanced aspects of modern algebra tensor fields manifolds and vector calculus in
chapter 4 and matrix lie groups in chapter 5 the reader can choose to pursue
either chapter both deal with vast topics in contemporary mathematics they
include historical commentary on how modern views evolved as well as examples
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from geometry and the physical sciences in which these topics are important the
book provides a nice and varied selection of exercises examples are well crafted
and provide a clear understanding of the methods involved
Algebraic Curves and One-Dimensional Fields 2002 a co publication of the ams and
the courant institute of mathematical sciences at new york university this book is a
concise and self contained introduction of recent techniques to prove local spectral
universality for large random matrices random matrix theory is a fast expanding
research area and this book mainly focuses on the methods that the authors
participated in developing over the past few years many other interesting topics
are not included and neither are several new developments within the framework
of these methods the authors have chosen instead to present key concepts that
they believe are the core of these methods and should be relevant for future
applications they keep technicalities to a minimum to make the book accessible to
graduate students with this in mind they include in this book the basic notions and
tools for high dimensional analysis such as large deviation entropy dirichlet form
and the logarithmic sobolev inequality this manuscript has been developed and
continuously improved over the last five years the authors have taught this
material in several regular graduate courses at harvard munich and vienna in
addition to various summer schools and short courses titles in this series are co
published with the courant institute of mathematical sciences at new york
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university
Hyperbolic Partial Differential Equations 2006 this book is based on a course
entitled wigner measures and semiclassical limits of nonlinear schrodinger
equations which the author taught at the courant institute of mathematical
sciences at new york university in the spring of 2007 the author s main purpose is
to apply the theory of semiclassical pseudodifferential operators to the study of
various high frequency limits of equations from quantum mechanics in particular
the focus of attention is on wigner measure and recent progress on how to use it as
a tool to study various problems arising from semiclassical limits of schrodinger
type equations at the end of each chapter the reader will find references and
remarks about recent progress on related problems the book is self contained and
is suitable for an advanced graduate course on the topic book jacket
Linear Algebra II 2020-05-06 these proceedings originated from a conference
commemorating the 50th anniversary of the publication of richard courant s
seminal paper variational methods for problems of equilibrium and vibration these
papers address fundamental questions in numerical analysis and the special
problems that occur in applying the finite element method to various fields of
science and engineering
Minimal Surfaces 1999 from the reviews one of the best textbooks introducing
several generations of mathematicians to higher mathematics this excellent book is



grade 5 unit b test

2023-05-04 16/25 grade 5 unit b test

highly recommended both to instructors and students acta scientiarum
mathematicarum 1991
Stochastic Processes 1968 an special feature of the book is the treatment in depth
of the theory of spinors in all dimensions and signatures which is the basis of all
developments of supergeometry both in physics and mathematics especially in
quantum field theory and supergravity jacket
A Dynamical Approach to Random Matrix Theory 2017-08-30 the origins of
the harmonic analysis go back to an ingenious idea of fourier that any reasonable
function can be represented as an infinite linear combination of sines and cosines
today s harmonic analysis incorporates the elements of geometric measure theory
number theory probability and has countless applications from data analysis to
image recognition and from the study of sound and vibrations to the cutting edge
of contemporary physics the present volume is based on lectures presented at the
summer school on harmonic analysis these notes give fresh concise and high level
introductions to recent developments in the field often with new arguments not
found elsewhere the volume will be of use both to graduate students seeking to
enter the field and to senior researchers wishing to keep up with current
developments
Wigner Measure and Semiclassical Limits of Nonlinear Schrödinger
Equations 2016-04-19 during the last three decades geosciences and geo
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engineering were influenced by two essential scenarios first the technological
progress has changed completely the observational and measurement techniques
modern high speed computers and satellite based techniques are entering more
and more all geodisciplines second there is a growing public concern about the
future of our planet its climate its environment and about an expected shortage of
natural resources obviously both aspects viz efficient strategies of protection
against threats of a changing earth and the exceptional situation of getting
terrestrial airborne as well as spaceborne data of better and better quality explain
the strong need of new mathematical structures tools and methods mathematics
concerned with geoscientific problems i e geomathematics is becoming
increasingly important the handbook geomathematics as a central reference work
in this area comprises the following scientific fields i observational and
measurement key technologies ii modelling of the system earth geosphere
cryosphere hydrosphere atmosphere biosphere iii analytic algebraic and operator
theoretic methods iv statistical and stochastic methods v computational and
numerical analysis methods vi historical background and future perspectives
finite element methods 1987 this volume offers an expanded version of lectures
given at the courant institute on the theory of sobolev spaces on riemannian
manifolds several surprising phenomena appear when studying sobolev spaces on
manifolds according to the author questions that are elementary for euclidean
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space become challenging and give rise to sophisticated mathematics where the
geometry of the manifold plays a central role the volume is organized into nine
chapters chapter 1 offers a brief introduction to differential and riemannian
geometry chapter 2 deals with the general theory of sobolev spaces for compact
manifolds chapter 3 presents the general theory of sobolev spaces for complete
noncompact manifolds best constants problems for compact manifolds are
discussed in chapters 4 and 5 chapter 6 presents special types of sobolev
inequalities under constraints best constants problems for complete noncompact
manifolds are discussed in chapter 7 chapter 8 deals with euclidean type sobolev
inequalities and chapter 9 discusses the influence of symmetries on sobolev
embeddings an appendix offers brief notes on the case of manifolds with
boundaries this topic is a field undergoing great development at this time however
several important questions remain open so a substantial part of the book is
devoted to the concept of best constants which appeared to be crucial for solving
limiting cases of some classes of pdes the volume is highly self contained no
familiarity is assumed with differentiable manifolds and riemannian geometry
making the book accessible to a broad audience of readers including graduate
students and researchers
Lecture Notes on Lattices, Bases and the Reduction Problem (expository Notes).
2012-12-06 harmonic analysis is an important tool that plays a vital role in many
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areas of mathematics as well as applications it studies functions by decomposing
them into components that are special functions a prime example is decomposing a
periodic function into a linear combination of sines and cosines the subject is vast
and this book covers only the selection of topics that was dealt with in the course
given at the courant institute in 2000 and 2019 these include standard topics like
fourier series and fourier transforms of functions as well as issues of convergence
of abel feier and poisson sums at a slightly more advanced level the book studies
convolutions with singular integrals fractional derivatives sobolev spaces
embedding theorems hardy spaces and bmo applications to elliptic partial
differential equations and prediction theory are explored some space is devoted to
harmonic analysis on compact non abelian groups and their representations
including some details about two groups the permutation group and so 3 the text
contains exercises at the end of most chapters and is suitable for advanced
undergraduate students as well as first or second year graduate students
specializing in the areas of analysis pde probability or applied mathematics
Introduction to Calculus and Analysis II/1 2004 provides an introduction to
basic structures of probability with a view towards applications in information
technology a first course in probability and markov chains presents an introduction
to the basic elements in probability and focuses on two main areas the first part
explores notions and structures in probability including combinatorics probability
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measures probability distributions conditional probability inclusion exclusion
formulas random variables dispersion indexes independent random variables as
well as weak and strong laws of large numbers and central limit theorem in the
second part of the book focus is given to discrete time discrete markov chains
which is addressed together with an introduction to poisson processes and
continuous time discrete markov chains this book also looks at making use of
measure theory notations that unify all the presentation in particular avoiding the
separate treatment of continuous and discrete distributions a first course in
probability and markov chains presents the basic elements of probability explores
elementary probability with combinatorics uniform probability the inclusion
exclusion principle independence and convergence of random variables features
applications of law of large numbers introduces bernoulli and poisson processes as
well as discrete and continuous time markov chains with discrete states includes
illustrations and examples throughout along with solutions to problems featured in
this book the authors present a unified and comprehensive overview of probability
and markov chains aimed at educating engineers working with probability and
statistics as well as advanced undergraduate students in sciences and engineering
with a basic background in mathematical analysis and linear algebra
Supersymmetry for Mathematicians: An Introduction 2020-12-14 written by a
leading specialist in the area of atmosphere ocean science aos the book presents
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an excellent introduction to this important topic the goals of these lecture notes
based on courses presented by the author at the courant institute of mathematical
sciences are to introduce mathematicians to the fascinating and important area of
atmosphere ocean science aos and conversely to develop a mathematical viewpoint
on basic topics in aos of interest to the disciplinary aos community ranging from
graduate students to researchers the lecture notes emphasize the serendipitous
connections between applied mathematics and geophysical flows in the style of
modern applied mathematics where rigorous mathematical analysis as well as
asymptotic qualitative and numerical modeling all interact to ease the
understanding of physical phenomena reading these lecture notes does not require
a previous course in fluid dynamics although a serious reader should supplement
these notes with material such the book is intended for graduate students and
researchers working in interdisciplinary areas between mathematics and aos it is
excellent for supplementary course reading or independent study
Harmonic Analysis and Applications 1959* a comprehensive course in analysis by
poincaré prize winner barry simon is a five volume set that can serve as a graduate
level analysis textbook with a lot of additional bonus information including
hundreds of problems and numerous notes that extend the text and provide
important historical background depth and breadth of exposition make this set a
valuable reference source for almost all areas of classical analysis part 1 is devoted
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to real analysis from one point of view it presents the infinitesimal calculus of the
twentieth century with the ultimate integral calculus measure theory and the
ultimate differential calculus distribution theory from another it shows the triumph
of abstract spaces topological spaces banach and hilbert spaces measure spaces
riesz spaces polish spaces locally convex spaces fréchet spaces schwartz space and
spaces finally it is the study of big techniques including the fourier series and
transform dual spaces the baire category fixed point theorems probability ideas
and hausdorff dimension applications include the constructions of nowhere
differentiable functions brownian motion space filling curves solutions of the
moment problem haar measure and equilibrium measures in potential theory
Lecture Notes on Mathematical Logic, Fall 1959, New York University 2010-08-13
this book is a reference for librarians mathematicians and statisticians involved in
college and research level mathematics and statistics in the 21st century we are in
a time of transition in scholarly communications in mathematics practices which
have changed little for a hundred years are giving way to new modes of accessing
information where journals books indexes and catalogs were once the physical
representation of a good mathematics library shelves have given way to computers
and users are often accessing information from remote places part i is a historical
survey of the past 15 years tracking this huge transition in scholarly
communications in mathematics part ii of the book is the bibliography of resources
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recommended to support the disciplines of mathematics and statistics these are
grouped by type of material publication dates range from the 1800 s onwards
hundreds of electronic resources some online both dynamic and static some in
fixed media are listed among the paper resources amazingly a majority of listed
electronic resources are free
Handbook of Geomathematics 2000-10-27
Nonlinear Analysis on Manifolds: Sobolev Spaces and Inequalities 2022-05-01
Harmonic Analysis 2012
Notes on Dynamical Systems 2012-12-10
A First Course in Probability and Markov Chains 2003
Introduction to PDEs and Waves for the Atmosphere and Ocean 2015-11-02
Real Analysis: A Comprehensive Course in Analysis, Part 1 2004-09-30
Guide to Information Sources in Mathematics and Statistics
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