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Lorenz Equations Bifurcations Chaos And Strange Attractors:
  The Lorenz Equations Colin Sparrow,2012-12-06 The equations which we are going to study in these notes were first
presented in 1963 by E N Lorenz They define a three dimensional system of ordinary differential equations that depends on
three real positive parameters As we vary the parameters we change the behaviour of the flow determined by the equations
For some parameter values numerically computed solutions of the equations oscillate apparently forever in the pseudo
random way we now call chaotic this is the main reason for the immense amount of interest generated by the equations in
the eighteen years since Lorenz first presented them In addition there are some parameter values for which we see
preturbulence a phenomenon in which trajectories oscillate chaotically for long periods of time before finally settling down to
stable stationary or stable periodic behaviour others in which we see intermittent chaos where trajectories alternate be
tween chaotic and apparently stable periodic behaviours and yet others in which we see noisy periodicity where trajectories
appear chaotic though they stay very close to a non stable periodic orbit Though the Lorenz equations were not much studied
in the years be tween 1963 and 1975 the number of man woman and computer hours spent on them in recent years since
they came to the general attention of mathematicians and other researchers must be truly immense   The Lorenz
Equations Colin Sparrow,1982-12-01 The equations which we are going to study in these notes were first presented in 1963
by E N Lorenz They define a three dimensional system of ordinary differential equations that depends on three real positive
parameters As we vary the parameters we change the behaviour of the flow determined by the equations For some
parameter values numerically computed solutions of the equations oscillate apparently forever in the pseudo random way we
now call chaotic this is the main reason for the immense amount of interest generated by the equations in the eighteen years
since Lorenz first presented them In addition there are some parameter values for which we see preturbulence a
phenomenon in which trajectories oscillate chaotically for long periods of time before finally settling down to stable
stationary or stable periodic behaviour others in which we see intermittent chaos where trajectories alternate be tween
chaotic and apparently stable periodic behaviours and yet others in which we see noisy periodicity where trajectories appear
chaotic though they stay very close to a non stable periodic orbit Though the Lorenz equations were not much studied in the
years be tween 1963 and 1975 the number of man woman and computer hours spent on them in recent years since they
came to the general attention of mathematicians and other researchers must be truly immense   Nonlinear Dynamics and
Spatial Complexity in Optical Systems R. G. Harrison,2018-05-04 A collection of prestigious postgraduate lectures Nonlinear
Dynamics and Spatial Complexity in Optical Systems reviews developments in the theory and practice of nonlinear dynamics
and structural complexity and explores modern day applications in nonlinear optics The book addresses systems including
both singlemode and multimode lasers bistable and multistable devices optical fibers counter propagating beam interactions
nonlinear mixing and related optical phenomena   Elements of Applied Bifurcation Theory Yuri Kuznetsov,2008-01-10



Providing readers with a solid basis in dynamical systems theory as well as explicit procedures for application of general
mathematical results to particular problems the focus here is on efficient numerical implementations of the developed
techniques The book is designed for advanced undergraduates or graduates in applied mathematics as well as for Ph D
students and researchers in physics biology engineering and economics who use dynamical systems as model tools in their
studies A moderate mathematical background is assumed and whenever possible only elementary mathematical tools are
used This new edition preserves the structure of the first while updating the context to incorporate recent theoretical
developments in particular new and improved numerical methods for bifurcation analysis   Bifurcation Theory Hansjörg
Kielhöfer,2006-04-10 In the past three decades bifurcation theory has matured into a well established and vibrant branch of
mathematics This book gives a unified presentation in an abstract setting of the main theorems in bifurcation theory as well
as more recent and lesser known results It covers both the local and global theory of one parameter bifurcations for
operators acting in infinite dimensional Banach spaces and shows how to apply the theory to problems involving partial
differential equations In addition to existence qualitative properties such as stability and nodal structure of bifurcating
solutions are treated in depth This volume will serve as an important reference for mathematicians physicists and
theoretically inclined engineers working in bifurcation theory and its applications to partial differential equations
  Imperfect Bifurcation in Structures and Materials Kiyohiro Ikeda,Kazuo Murota,2013-03-09 Many physical systems
lose or gain stability and pattern through bifurca tion behavior Extensive research of this behavior is carried out in many
fields of science and engineering The study of dynamic bifurcation be havior for example has made clear the mechanism of
dynamic instability and chaos The group theoretic bifurcation theory is an established means to deal with the formation and
selection of patterns in association with symmetry breaking bifurcation Since all physical systems are imperfect in that they
inevitably involve some initial imperfections the study of im perfect bifurcation bifurcation of imperfect systems has drawn a
keen mathematical interest to yield a series of important results such as the universal unfolding In structural mechanics
bifurcation behavior has been studied to model the buckling and failure of structural systems The sharp reduction of the
strength of structural systems by initial imperfections is formulated as im perfection sensitivity laws A series of statistical
studies has been conducted to make clear the dependence of the strength of structures on the statis tical variation of initial
imperfections A difficulty in these studies arises from the presence of a large number of initial imperfections At this state
most of these studies are carried out based on the Monte Carlo simulation for a number of initial imperfections or on an
imperfection sensitivity law against a single initial imperfection   Chaos and Fractals Heinz-Otto Peitgen,Hartmut
Jürgens,Dietmar Saupe,2013-06-29 For almost 15 years chaos and fractals have been riding a wave that has enveloped many
areas of mathematics and the natural sciences in its power creativity and expanse Traveling far beyond the traditional
bounds of mathematics and science to the distant shores of popular culture this wave captures the attention and enthusiasm



of a worldwide audience The fourteen chapters of this book cover the central ideas and concepts of chaos and fractals as well
as many related topics including the Mandelbrot Set Julia Sets Cellulair Automata L systems Percolation and Strange
Attractors Each chapter is closed by a Program of the Chapter which provides computer code for a central experiment Two
appendices complement the book The first by Yuval Fisher discusses the details and ideas of fractal images and compression
the second by Carl J G Evertsz and Benoit Mandelbrot introduces the foundations and implications of multifractals
  Nonlinear Oscillations, Dynamical Systems, and Bifurcations of Vector Fields John Guckenheimer,Philip
Holmes,2013-11-21 From the reviews This book is concerned with the application of methods from dynamical systems and
bifurcation theories to the study of nonlinear oscillations Chapter 1 provides a review of basic results in the theory of
dynamical systems covering both ordinary differential equations and discrete mappings Chapter 2 presents 4 examples from
nonlinear oscillations Chapter 3 contains a discussion of the methods of local bifurcation theory for flows and maps including
center manifolds and normal forms Chapter 4 develops analytical methods of averaging and perturbation theory Close
analysis of geometrically defined two dimensional maps with complicated invariant sets is discussed in chapter 5 Chapter 6
covers global homoclinic and heteroclinic bifurcations The final chapter shows how the global bifurcations reappear in
degenerate local bifurcations and ends with several more models of physical problems which display these behaviors Book
Review Engineering Societies Library New York 1 An attempt to make research tools concerning strange attractors
developed in the last 20 years available to applied scientists and to make clear to research mathematicians the needs in
applied works Emphasis on geometric and topological solutions of differential equations Applications mainly drawn from
nonlinear oscillations American Mathematical Monthly 2   Paradoxes of Measures and Dimensions Originating in
Felix Hausdorff's Ideas Janusz Czy?,1994 In this book many ideas by Felix Hausdorff are described and contemporary
mathematical theories stemming from them are sketched   Dynamics of Complex Interconnected Biological Systems
Jennings,Mees,Vincent,2012-12-06 This volume contains the proceedings of the U S Australia workshop on Complex
Interconnected Biological Systems held in Albany Western Australia January 1 5 1989 The workshop was jointly sponsored by
the Department of Industry Trade and Commerce Australia and the Na tional Science Foundation USA under the US
Australia agreement Biological systems are typically hard to study mathematically This is particularly so in the case of
systems with strong interconnections such as ecosystems or networks of neurons In the past few years there have been
substantial improvements in the mathematical tools available for study ing complexity Theoretical advances include
substantially improved un derstanding of the features of nonlinear systems that lead to important behaviour patterns such as
chaos Practical advances include improved modelling techniques and deeper understanding of complexity indicators such as
fractal dimension Game theory is now playing an increasingly important role in under standing and describing evolutionary
processes in interconnected systems The strategies of individuals which affect each other s fitness may be incor porated into



models as parameters Strategies which have the property of evolutionary stabilty result from particular parameter values
which may be the main feature of living determined using game theoretic methods Since systems is that they evolve it seems
appropriate that any model used to describe such systems should have this feature as well Evolutionary game theory should
lead the way in the development of such methods   2-D Quadratic Maps and 3-D ODE Systems Elhadj Zeraoulia,Julien C.
Sprott,2010 This book is based on research on the rigorous proof of chaos and bifurcations in 2 D quadratic maps especially
the invertible case such as the H non map and in 3 D ODE s especially piecewise linear systems such as the Chua s circuit In
addition the book covers some recent works in the field of general 2 D quadratic maps especially their classification into
equivalence classes and finding regions for chaos hyperchaos and non chaos in the space of bifurcation parameters Following
the main introduction to the rigorous tools used to prove chaos and bifurcations in the two representative systems is the
study of the invertible case of the 2 D quadratic map where previous works are oriented toward H non mapping 2 D
quadratic maps are then classified into 30 maps with well known formulas Two proofs on the regions for chaos hyperchaos
and non chaos in the space of the bifurcation parameters are presented using a technique based on the second derivative test
and bounds for Lyapunov exponents Also included is the proof of chaos in the piecewise linear Chua s system using two
methods the first of which is based on the construction of Poincar map and the second is based on a computer assisted proof
Finally a rigorous analysis is provided on the bifurcational phenomena in the piecewise linear Chua s system using both an
analytical 2 D mapping and a 1 D approximated Poincar mapping in addition to other analytical methods   Stochastic and
Chaotic Oscillations Juri I. Neimark,P.S Landa,2012-12-06 This volume is devoted to stochastic and chaotic oscillations in
dissipative systems Chapter 1 deals with mathematical models of deterministic discrete and distributed dynamical systems In
Chapter 2 the two basic trends of order and chaos are considered The next three chapters describe stochasticity
transformers amplifiers and generators turbulence and phase portraits of steady state motions and their bifurcations Chapter
6 treats the topics of stochastic and chaotic attractors and this is followed by two chapters dealing with routes to chaos and
the quantitative characteristics of stochastic and chaotic motions Finally Chapter 9 which comprises more than one third of
the book presents examples of systems having chaotic and stochastic motions drawn from mechanical physical chemical and
biological systems The book concludes with a comprehensive bibliography For mathematicians physicists chemists and
biologists interested in stochastic and chaotic oscillations in dynamical systems   Natural Images in Economic Thought
Philip Mirowski,1994-07-29 This 1994 book was the first collection devoted to impact of natural sciences on content and form
of economics in history   Nonlinear Workbook, The: Chaos, Fractals, Cellular Automata, Neural Networks, Genetic
Algorithms, Gene Expression Programming, Support Vector Machine, Wavelets, Hidden Markov Models, Fuzzy
Logic With C++, Java And Symbolicc++ Programs (3rd Edition) Willi-hans Steeb,2005-03-28 The study of nonlinear
dynamical systems has advanced tremendously in the last 20 years making a big impact on science and technology This book



provides all the techniques and methods used in nonlinear dynamics The concepts and underlying mathematics are discussed
in detail The numerical and symbolic methods are implemented in C SymbolicC and Java Object oriented techniques are also
applied The book contains more than 150 ready to run programs The text has also been designed for a one year course at
both the junior and senior levels in nonlinear dynamics The topics discussed in the book are part of e learning and distance
learning courses conducted by the International School for Scientific Computing   Recent Advances in Structural
Engineering ,2005-02 This book contains state of the art review articles on specific research areas in the civil engineering
discipline the areas include geotechnical engineering hydraulics and water resources engineering and structural engineering
The articles are written by invited authors who are currently active at the international level in their respective research
fields   A Nature-Inspired Approach to Cryptology Shishir Kumar Shandilya,Agni Datta,Atulya K. Nagar,2023-12-14
This book introduces nature inspired algorithms and their applications to modern cryptography It helps the readers to get
into the field of nature based approaches to solve complex cryptographic issues This book provides a comprehensive view of
nature inspired research which could be applied in cryptography to strengthen security It will also explore the novel research
directives such as Clever algorithms and immune based cyber resilience New experimented nature inspired approaches are
having enough potential to make a huge impact in the field of cryptanalysis This book gives a lucid introduction to this
exciting new field and will promote further research in this domain The book discusses the current landscape of
cryptography and nature inspired research and will be helpful to prospective students and professionals to explore further
  Differential Equations and Dynamical Systems Lawrence Perko,2012-12-06 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 bf 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 Mat ematics TAM The development of
new courses is a natural consequence of a high level of excitement oil the research frontier as newer techniques such as
numerical and symbolic cotnputer 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 Preface to the Second Edition This book covers those topics necessary
for a clear understanding of the qualitative theory of ordinary differential equations and the concept of a dynamical system It
is written for advanced undergraduates and for beginning graduate students It begins with a study of linear systems of
ordinary differential equations a topic already familiar to the student who has completed a first course in differential
equations   Chaotic Dynamics Tamás Tél,Márton Gruiz,2006-08-24 A clear introduction to chaotic phenomena for



undergraduate students in science engineering and mathematics   Continuation and Bifurcations: Numerical
Techniques and Applications Dirk Roose,Bart De Dier,Alastair Spence,2012-12-06 Proceedings of the NATO Advanced
Research Workshop Leuven Belgium September 18 22 1989   Numerical Methods with Chemical Engineering
Applications Kevin D. Dorfman,Prodromos Daoutidis,2017-01-11 This undergraduate textbook integrates the teaching of
numerical methods and programming with problems from core chemical engineering subjects



Lorenz Equations Bifurcations Chaos And Strange Attractors Book Review: Unveiling the Magic of Language

In an electronic digital era where connections and knowledge reign supreme, the enchanting power of language has be much
more apparent than ever. Its power to stir emotions, provoke thought, and instigate transformation is truly remarkable. This
extraordinary book, aptly titled "Lorenz Equations Bifurcations Chaos And Strange Attractors," compiled by a highly
acclaimed author, immerses readers in a captivating exploration of the significance of language and its profound effect on
our existence. Throughout this critique, we will delve to the book is central themes, evaluate its unique writing style, and
assess its overall influence on its readership.
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Lorenz Equations Bifurcations Chaos And Strange Attractors Introduction
Free PDF Books and Manuals for Download: Unlocking Knowledge at Your Fingertips In todays fast-paced digital age,
obtaining valuable knowledge has become easier than ever. Thanks to the internet, a vast array of books and manuals are
now available for free download in PDF format. Whether you are a student, professional, or simply an avid reader, this
treasure trove of downloadable resources offers a wealth of information, conveniently accessible anytime, anywhere. The
advent of online libraries and platforms dedicated to sharing knowledge has revolutionized the way we consume information.
No longer confined to physical libraries or bookstores, readers can now access an extensive collection of digital books and
manuals with just a few clicks. These resources, available in PDF, Microsoft Word, and PowerPoint formats, cater to a wide
range of interests, including literature, technology, science, history, and much more. One notable platform where you can
explore and download free Lorenz Equations Bifurcations Chaos And Strange Attractors PDF books and manuals is the
internets largest free library. Hosted online, this catalog compiles a vast assortment of documents, making it a veritable
goldmine of knowledge. With its easy-to-use website interface and customizable PDF generator, this platform offers a user-
friendly experience, allowing individuals to effortlessly navigate and access the information they seek. The availability of free
PDF books and manuals on this platform demonstrates its commitment to democratizing education and empowering
individuals with the tools needed to succeed in their chosen fields. It allows anyone, regardless of their background or
financial limitations, to expand their horizons and gain insights from experts in various disciplines. One of the most
significant advantages of downloading PDF books and manuals lies in their portability. Unlike physical copies, digital books
can be stored and carried on a single device, such as a tablet or smartphone, saving valuable space and weight. This
convenience makes it possible for readers to have their entire library at their fingertips, whether they are commuting,
traveling, or simply enjoying a lazy afternoon at home. Additionally, digital files are easily searchable, enabling readers to
locate specific information within seconds. With a few keystrokes, users can search for keywords, topics, or phrases, making
research and finding relevant information a breeze. This efficiency saves time and effort, streamlining the learning process
and allowing individuals to focus on extracting the information they need. Furthermore, the availability of free PDF books
and manuals fosters a culture of continuous learning. By removing financial barriers, more people can access educational
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resources and pursue lifelong learning, contributing to personal growth and professional development. This democratization
of knowledge promotes intellectual curiosity and empowers individuals to become lifelong learners, promoting progress and
innovation in various fields. It is worth noting that while accessing free Lorenz Equations Bifurcations Chaos And Strange
Attractors PDF books and manuals is convenient and cost-effective, it is vital to respect copyright laws and intellectual
property rights. Platforms offering free downloads often operate within legal boundaries, ensuring that the materials they
provide are either in the public domain or authorized for distribution. By adhering to copyright laws, users can enjoy the
benefits of free access to knowledge while supporting the authors and publishers who make these resources available. In
conclusion, the availability of Lorenz Equations Bifurcations Chaos And Strange Attractors free PDF books and manuals for
download has revolutionized the way we access and consume knowledge. With just a few clicks, individuals can explore a
vast collection of resources across different disciplines, all free of charge. This accessibility empowers individuals to become
lifelong learners, contributing to personal growth, professional development, and the advancement of society as a whole. So
why not unlock a world of knowledge today? Start exploring the vast sea of free PDF books and manuals waiting to be
discovered right at your fingertips.

FAQs About Lorenz Equations Bifurcations Chaos And Strange Attractors Books
How do I know which eBook platform is the best for me? Finding the best eBook platform depends on your reading
preferences and device compatibility. Research different platforms, read user reviews, and explore their features before
making a choice. Are free eBooks of good quality? Yes, many reputable platforms offer high-quality free eBooks, including
classics and public domain works. However, make sure to verify the source to ensure the eBook credibility. Can I read
eBooks without an eReader? Absolutely! Most eBook platforms offer web-based readers or mobile apps that allow you to read
eBooks on your computer, tablet, or smartphone. How do I avoid digital eye strain while reading eBooks? To prevent digital
eye strain, take regular breaks, adjust the font size and background color, and ensure proper lighting while reading eBooks.
What the advantage of interactive eBooks? Interactive eBooks incorporate multimedia elements, quizzes, and activities,
enhancing the reader engagement and providing a more immersive learning experience. Lorenz Equations Bifurcations
Chaos And Strange Attractors is one of the best book in our library for free trial. We provide copy of Lorenz Equations
Bifurcations Chaos And Strange Attractors in digital format, so the resources that you find are reliable. There are also many
Ebooks of related with Lorenz Equations Bifurcations Chaos And Strange Attractors. Where to download Lorenz Equations
Bifurcations Chaos And Strange Attractors online for free? Are you looking for Lorenz Equations Bifurcations Chaos And
Strange Attractors PDF? This is definitely going to save you time and cash in something you should think about.
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Stereo headset with mic - KSH-320 - Klip Xtreme and built-in volume control. PC Audio - Pc Essentials Stereo headset for
long-lasting use; Handy in-line volume control; Omnidirectional microphone with adjustable arm; Ideal for internet voice
chats, ... Klip Xtreme Stereo Headset Wired with Mini Microphone ... The KSH-320 headset has a compact omni directional
microphone to take advantage of all the traditional applications for voice chatting and VoIP Internet ... Klip Xtreme Stereo
Headset Wired with Mini Microphone ... On-Ear Lightweight design with adjustable Headband allows for a comfortable fit;
The 3.5mm Single Connector and long 86inch Cable allow for an easy connection ... Klip Xtreme KSH-320 - Headphones &
Headsets - Intcomex The KSH-320 headset has a compact omni directional microphone to take advantage of all the
traditional applications for voice chatting and VoIP Internet ... Klip Xtreme KSH 320 | Black Klip Xtreme presents its new
KSH-320 headphone set with compact microphone, to take full advantage of all the benefits of voice and internet calling ...
KlipX Stereo KSH-320 Headset Omnidirectional microphone for voice chatting, gaming and VoIP internet calls. Built in
volume control on headphone; Leatherette ear pads for increased comfort ... Klipx Stereo Headset w/Volume Control ... -
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Micronet Klip Xtreme introduces its new headset KSH-320 featuring a compact omnidirectional microphone to take
advantage of all the latest and traditional ... Stereo headset with microphone Made in China. KSH-320. Take your music to
the Xtreme… Klip Xtreme introduces its new headset. KSH-320 featuring a compact omnidirectional microphone to take.
McDougal Littell Geometry Concepts and Skills McDougal Littell Geometry Concepts and Skills grade 10 workbook &
answers help online. Grade: 10, Title: McDougal Littell Geometry Concepts and Skills ... Geometry: Concepts and Skills
Practice Workbook ... - Quizlet Our resource for Geometry: Concepts and Skills Practice Workbook with Examples includes
answers to chapter exercises, as well as detailed information to ... McGraw-Hill-Geometry - Concepts and Applications, Skills
... McGraw-Hill-Geometry_ Concepts and Applications, Skills Practice Workbook Answer ... Applications. To the Teacher:
Answers to each worksheet are found in Geometry ... Geometry: Concepts and Skills - 1st Edition - Quizlet Our resource for
Geometry: Concepts and Skills includes answers to chapter exercises, as well as detailed information to walk you through the
process step by ... Geometry Answers and Solutions 9th to 10th grade | Mathleaks Geometry answers, solutions, and theory
for high school math, 9th to 10th grade. Like a math tutor, better than a math calculator or problem solver. A n sw e rs 5–5
5–5 Geometry: Concepts and Applications. NAME. DATE. PERIOD. Skills Practice. 5–5. SSS and SAS. Write a congruence
statement for each pair of triangles represented. Geometry: Concepts and Skills: Practice Workbook with ... This is a good
practice workbook. Each section has detailed examples followed by problems to practice. A good way to reinforce Geometry
skills. 13 people found ... Holt Mcdougal Geometry Answer Key Answer Key online, it's essential to grasp the concept of Holt
Mcdougal. Geometry Answer Key eBook formats. Holt Mcdougal Geometry Answer. Key come in various ... geometry
concepts and skills answers geometry concepts and skills answers . Practice workbook with examples. Glencoe / McGraw-Hill
Geometry - Concepts and Applications. Geometry : concepts and skills : Larson, Ron, 1941 Mar 9, 2013 — Checkpoint
questions within lessons give students a way to check their understanding as they go along. The exercises for each lesson
provide ... Interventions for Achievement and Behavior Problems III Now in its third edition, Interventions is a practical
roadmap for intervening against achievement and behavioral problems. Inside, find what you need to ... National Association
of School Psychologists - Amazon National Association of School Psychologists: Interventions for Achievement and Behavior
Problems ; ISBN-10. 0932955150 ; ISBN-13. 978-0932955159 ; Publisher. Natl ... Interventions for Achievement and
Behavior Problems in a ... This third edition of one of NASP's most popular publications offers educators a practical, cohesive
roadmap to implementing a comprehensive and ... Books & Products Interventions For Achievement and Behavior Problems
III​​ Use this book to create a multitiered approach to solving academic and behavioral problems. mark shinn - interventions
achievement behavior problems National Association of School Psychologists: Interventions for Achievement and Behavior
Problems and a great selection of related books, ... Interventions for Achievement and Behavior Problems in a ...
Bibliographic information ; Edition, 3 ; Publisher, National Association of School Psychologists, 2010 ; ISBN, 0932955681,
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9780932955685 ; Length, 876 pages. National Association of School Psychologists National Association of School
Psychologists: Interventions for Achievement and Behavior Problems. Hill M. Walker (Editor), Mark Shinn (Editor), Gary
Stoner ... Staff View: Interventions for Achievement and Behavioral Problems ... This book is organized around several
themes, namely: the changing context for the professional practice of school psychology; classroom- and school-based ...
Interventions for Academic and Behavior Problems II ... - ERIC by MR Shinn · 2002 · Cited by 169 — This volume contains
information needed for the practice of school psychology. It discusses training and knowledge for school psychologists on
how to apply ... Holdings: Interventions for Achievement and Behavioral Problems ... This book is organized around several
themes, namely: the changing context for the professional practice of school psychology; classroom- and school-based ...


