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TIPERs: Sensemaking Tasks for Introductory Physics gives introductory physics students the type of practice they need
to promote a conceptual understanding of problem solving. This supplementary text helps students to connect the
physical rules of the universe with the mathematical tools used to express them. The exercises in this workbook are
intended to promote sensemaking. The various formats of the questions are difficult to solve just by using physics
equations as formulas. Students will need to develop a solid qualitative understanding of the concepts, principles, and
relationships in physics. In addition, they will have to decide what is relevant and what isn't, which equations apply and
which don't, and what the equations tell one about physical situations. The goal is that when students are given a physics
problem where they are asked solve for an unknown quantity, they will understand the physics of the problem in addition
to finding the answer.
Physlet Physics 3E: Volume II contains a collection of exercises spanning the introductory physics sequence. These
exercises use computer animations generated in JavaScript applets to show physics content on desktop and laptop
computers. We call these Java applets Physlets (Physics content simulated with JavaScript applets written at Davidson
College). Every chapter of Physlet Physics contains three quite different Physlet-based exercises: Illustrations,
Explorations, and Problems. Illustrations are designed to demonstrate physical concepts. Explorations are tutorial in
nature. Problems are interactive versions of the kind of exercises typically assigned for homework. This electronic book
contains the narrative to all 800 exercises and links to the interactive content. The interactive content requires a desktop,
laptop, tablet or phone and a JavaScript-enabled browser to run. The first edition of Physlet Physics was an interactive
book and CD for the teaching of introductory modern physics and quantum mechanics on the college level. Physlet
Physics was originally published as part of Prentice Hall’s Series in Educational Innovation. The second edition of
Physlet Physics represented a major change in how the 800 Physlet-based interactive materials were delivered to
teachers and students alike. Instead of accessing materials off of the CD that came with the first edition, accessed the
Physlet Physics 2E AAPT ComPADRE site via a Java-enabled browser on desktop and laptop computers. For the third
edition of Physlet Physics, all applets are now JavaScript and can be accessed on any device and browser via links in
this book or directly at http://compadre.org/physlets/. The JavaScript-based materials described in this book run on
tablets and phones, as well as desktop and laptop computers.
Education is a hot topic. From the stage of presidential debates to tonight's dinner table, it is an issue that most
Americans are deeply concerned about. While there are many strategies for improving the educational process, we need
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a way to find out what works and what doesn't work as well. Educational assessment seeks to determine just how well
students are learning and is an integral part of our quest for improved education. The nation is pinning greater
expectations on educational assessment than ever before. We look to these assessment tools when documenting
whether students and institutions are truly meeting education goals. But we must stop and ask a crucial question: What
kind of assessment is most effective? At a time when traditional testing is subject to increasing criticism, research
suggests that new, exciting approaches to assessment may be on the horizon. Advances in the sciences of how people
learn and how to measure such learning offer the hope of developing new kinds of assessments-assessments that help
students succeed in school by making as clear as possible the nature of their accomplishments and the progress of their
learning. Knowing What Students Know essentially explains how expanding knowledge in the scientific fields of human
learning and educational measurement can form the foundations of an improved approach to assessment. These
advances suggest ways that the targets of assessment-what students know and how well they know it-as well as the
methods used to make inferences about student learning can be made more valid and instructionally useful. Principles
for designing and using these new kinds of assessments are presented, and examples are used to illustrate the
principles. Implications for policy, practice, and research are also explored. With the promise of a productive research-
based approach to assessment of student learning, Knowing What Students Know will be important to education
administrators, assessment designers, teachers and teacher educators, and education advocates.
This book features Ranking Task exercises - an innovative type of conceptual exercise that challenges readers to make
comparative judgments about a set of variations on a particular physical situation. Two-hundred-and-eighteen exercises
encourage readers to formulate their own ideas about the behavior of a physical system, correct any misconceptions they
may have, and build a better conceptual foundation of physics. Covering as many topic domains in physics as possible,
the book contains Kinematics Ranking Tasks, Force Ranking Tasks, Projectile and Other Two-Dimensional Motion
Ranking Tasks, Work-Energy Ranking Tasks, Impulse-Momentum Ranking Tasks, Rotation Ranking Tasks, SHM and
Properties of Matter Ranking Tasks, Heat and Thermodynamics Ranking Tasks, Electrostatics Ranking Tasks, DC Circuit
Ranking Tasks, Magnetism and Electromagnetism Ranking Tasks, and Wave and Optics Ranking Tasks. For anyone
who wants a better conceptual understanding of the many areas of physics.
A comprehensive introduction to machine learning that uses probabilistic models and inference as a unifying approach.
Today's Web-enabled deluge of electronic data calls for automated methods of data analysis. Machine learning provides
these, developing methods that can automatically detect patterns in data and then use the uncovered patterns to predict
future data. This textbook offers a comprehensive and self-contained introduction to the field of machine learning, based
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on a unified, probabilistic approach. The coverage combines breadth and depth, offering necessary background material
on such topics as probability, optimization, and linear algebra as well as discussion of recent developments in the field,
including conditional random fields, L1 regularization, and deep learning. The book is written in an informal, accessible
style, complete with pseudo-code for the most important algorithms. All topics are copiously illustrated with color images
and worked examples drawn from such application domains as biology, text processing, computer vision, and robotics.
Rather than providing a cookbook of different heuristic methods, the book stresses a principled model-based approach,
often using the language of graphical models to specify models in a concise and intuitive way. Almost all the models
described have been implemented in a MATLAB software package—PMTK (probabilistic modeling toolkit)—that is freely
available online. The book is suitable for upper-level undergraduates with an introductory-level college math background
and beginning graduate students.
Data Mining: Concepts and Techniques provides the concepts and techniques in processing gathered data or
information, which will be used in various applications. Specifically, it explains data mining and the tools used in
discovering knowledge from the collected data. This book is referred as the knowledge discovery from data (KDD). It
focuses on the feasibility, usefulness, effectiveness, and scalability of techniques of large data sets. After describing data
mining, this edition explains the methods of knowing, preprocessing, processing, and warehousing data. It then presents
information about data warehouses, online analytical processing (OLAP), and data cube technology. Then, the methods
involved in mining frequent patterns, associations, and correlations for large data sets are described. The book details
the methods for data classification and introduces the concepts and methods for data clustering. The remaining chapters
discuss the outlier detection and the trends, applications, and research frontiers in data mining. This book is intended for
Computer Science students, application developers, business professionals, and researchers who seek information on
data mining. Presents dozens of algorithms and implementation examples, all in pseudo-code and suitable for use in real-
world, large-scale data mining projects Addresses advanced topics such as mining object-relational databases, spatial
databases, multimedia databases, time-series databases, text databases, the World Wide Web, and applications in
several fields Provides a comprehensive, practical look at the concepts and techniques you need to get the most out of
your data
In this brilliant work, the most influential philosopher since Sartre suggests that such vaunted reforms as the abolition of
torture and the emergence of the modern penitentiary have merely shifted the focus of punishment from the prisoner's
body to his soul.
This widely admired standalone guide is packed with creative tips on how to enhance and expand your physics class
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instruction techniques. It's an invaluable companion for novice and veteran professors teaching any physics course.
This book, part of the seven-volume series Major American Universities PhD Qualifying Questions and Solutions contains
detailed solutions to 483 questions/problems on atomic, molecular, nuclear and particle physics, as well as experimental
methodology. The problems are of a standard appropriate to advanced undergraduate and graduate syllabi, and blend
together two objectives — understanding of physical principles and practical application. The volume is an invaluable
supplement to textbooks.
Introduction to Sports Biomechanics has been developed to introduce you to the core topics covered in the first two years
of your degree. It will give you a sound grounding in both the theoretical and practical aspects of the subject. Part One
covers the anatomical and mechanical foundations of biomechanics and Part Two concentrates on the measuring
techniques which sports biomechanists use to study the movements of the sports performer. In addition, the book is
highly illustrated with line drawings and photographs which help to reinforce explanations and examples.
“YOU HAVE CHANGED MY LIFE” is a common refrain in the emails Walter Lewin receives daily from fans who have
been enthralled by his world-famous video lectures about the wonders of physics. “I walk with a new spring in my step
and I look at life through physics-colored eyes,” wrote one such fan. When Lewin’s lectures were made available online,
he became an instant YouTube celebrity, and The New York Times declared, “Walter Lewin delivers his lectures with the
panache of Julia Child bringing French cooking to amateurs and the zany theatricality of YouTube’s greatest hits.” For
more than thirty years as a beloved professor at the Massachusetts Institute of Technology, Lewin honed his singular
craft of making physics not only accessible but truly fun, whether putting his head in the path of a wrecking ball,
supercharging himself with three hundred thousand volts of electricity, or demonstrating why the sky is blue and why
clouds are white. Now, as Carl Sagan did for astronomy and Brian Green did for cosmology, Lewin takes readers on a
marvelous journey in For the Love of Physics, opening our eyes as never before to the amazing beauty and power with
which physics can reveal the hidden workings of the world all around us. “I introduce people to their own world,” writes
Lewin, “the world they live in and are familiar with but don’t approach like a physicist—yet.” Could it be true that we are
shorter standing up than lying down? Why can we snorkel no deeper than about one foot below the surface? Why are the
colors of a rainbow always in the same order, and would it be possible to put our hand out and touch one? Whether
introducing why the air smells so fresh after a lightning storm, why we briefly lose (and gain) weight when we ride in an
elevator, or what the big bang would have sounded like had anyone existed to hear it, Lewin never ceases to surprise
and delight with the extraordinary ability of physics to answer even the most elusive questions. Recounting his own
exciting discoveries as a pioneer in the field of X-ray astronomy—arriving at MIT right at the start of an astonishing
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revolution in astronomy—he also brings to life the power of physics to reach into the vastness of space and unveil exotic
uncharted territories, from the marvels of a supernova explosion in the Large Magellanic Cloud to the unseeable depths
of black holes. “For me,” Lewin writes, “physics is a way of seeing—the spectacular and the mundane, the immense and
the minute—as a beautiful, thrillingly interwoven whole.” His wonderfully inventive and vivid ways of introducing us to the
revelations of physics impart to us a new appreciation of the remarkable beauty and intricate harmonies of the forces that
govern our lives.
Table of contents
Deepen scientific understanding with formative assessment! Only by really knowing what your students are thinking can
you design learning opportunities that deepen content mastery and meet their individual needs. In this highly engaging
resource, internationally respected expert Page Keeley shares 50 new techniques to pinpoint student understanding
before, during, and after instruction. In addition to promoting best practices in the classroom, the techniques shared here
support learning and link instruction to the Next Generation Science Standards. These flexible assessments can be used
with any science curriculum, along with: Practical strategies for use throughout the instruction cycle Considerations for
implementation and suggestions for modification An explanation of how each technique promotes learning
The Activity-Based Tutorials are designed to accompany and enhance lecture instruction. They have been developed
using a cycle of physics education research, including investigations into student learning on a given topic, development
of materials, and revision of the materials based on evaluation after use in the classroom. Activity-Based Tutorials,
Volume 1: Introductory Physics presents tutorials for topics in kinematics dynamics, oscillations, waves, heat and
temperature, electrostatics, and circuits.
Numerical Algorithms: Methods for Computer Vision, Machine Learning, and Graphics presents a new approach to
numerical analysis for modern computer scientists. Using examples from a broad base of computational tasks, including
data processing, computational photography, and animation, the textbook introduces numerical modeling and algorithmic
desig
This package contains the following components: -013144851X: Ranking Task Exercises in Physics: Student Edition
-0130606200: Physics: Principles with Applications
a set of instructional materials intended to supplement the lectures and textbook of a standard introductory physics course
For algebra-based introductory physics courses taken primarily by pre-med, agricultural, technology, and architectural students.
This best-selling algebra-based physics text is known for its elegant writing, engaging biological applications, and exactness.
Physics: Principles with Applications, 6e retains the careful exposition and precision of previous editions with many interesting new
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applications and carefully crafted new pedagogy. It was written to give students the basic concepts of physics in a manner that is
accessible and clear. The goal is for students to view the world through eyes that know physics.
Everything you need to promote mathematical thinking and learning! Good math teachers have a robust repertoire of strategies to
move students’ learning forward. This new volume from award-winning author Page Keeley and mathematics expert Cheryl Rose
Tobey helps you improve student outcomes with 50 all-new formative assessment classroom techniques (FACTS) that are
embedded throughout a cycle of instruction. Descriptions of how the FACTs promote learning and inform teaching, including
illustrative examples, support the inextricable link between instruction and learning. Useful across disciplines, Keeley and Tobey’s
purposeful assessment techniques help K-12 math teachers: Promote conceptual understanding Link techniques to core ideas
and practices Modify instruction for diverse learners Seamlessly embed formative assessment throughout the stages of instruction
Focus on learning targets and feedback Instead of a one-size fits all approach, you can build a bridge between your students’
initial ideas and correct mathematical thinking with this one-of-a-kind resource!
These popular and proven workbooks help students build confidence before attempting end-of-chapter problems. They provide
short exercises that focus on developing a particular skill, mostly requiring students to draw or interpret sketches and graphs. New
to the Third Edition are exercises that provide guided practice for the textbook’s Problem-Solving Strategies, focusing in particular
on working symbolically.
“We finally have the definitive treatise on PyTorch! It covers the basics and abstractions in great detail. I hope this book becomes
your extended reference document.” —Soumith Chintala, co-creator of PyTorch Key Features Written by PyTorch’s creator and
key contributors Develop deep learning models in a familiar Pythonic way Use PyTorch to build an image classifier for cancer
detection Diagnose problems with your neural network and improve training with data augmentation Purchase of the print book
includes a free eBook in PDF, Kindle, and ePub formats from Manning Publications. About The Book Every other day we hear
about new ways to put deep learning to good use: improved medical imaging, accurate credit card fraud detection, long range
weather forecasting, and more. PyTorch puts these superpowers in your hands. Instantly familiar to anyone who knows Python
data tools like NumPy and Scikit-learn, PyTorch simplifies deep learning without sacrificing advanced features. It’s great for
building quick models, and it scales smoothly from laptop to enterprise. Deep Learning with PyTorch teaches you to create deep
learning and neural network systems with PyTorch. This practical book gets you to work right away building a tumor image
classifier from scratch. After covering the basics, you’ll learn best practices for the entire deep learning pipeline, tackling advanced
projects as your PyTorch skills become more sophisticated. All code samples are easy to explore in downloadable Jupyter
notebooks. What You Will Learn Understanding deep learning data structures such as tensors and neural networks Best practices
for the PyTorch Tensor API, loading data in Python, and visualizing results Implementing modules and loss functions Utilizing
pretrained models from PyTorch Hub Methods for training networks with limited inputs Sifting through unreliable results to
diagnose and fix problems in your neural network Improve your results with augmented data, better model architecture, and fine
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tuning This Book Is Written For For Python programmers with an interest in machine learning. No experience with PyTorch or
other deep learning frameworks is required. About The Authors Eli Stevens has worked in Silicon Valley for the past 15 years as a
software engineer, and the past 7 years as Chief Technical Officer of a startup making medical device software. Luca Antiga is co-
founder and CEO of an AI engineering company located in Bergamo, Italy, and a regular contributor to PyTorch. Thomas
Viehmann is a Machine Learning and PyTorch speciality trainer and consultant based in Munich, Germany and a PyTorch core
developer. Table of Contents PART 1 - CORE PYTORCH 1 Introducing deep learning and the PyTorch Library 2 Pretrained
networks 3 It starts with a tensor 4 Real-world data representation using tensors 5 The mechanics of learning 6 Using a neural
network to fit the data 7 Telling birds from airplanes: Learning from images 8 Using convolutions to generalize PART 2 -
LEARNING FROM IMAGES IN THE REAL WORLD: EARLY DETECTION OF LUNG CANCER 9 Using PyTorch to fight cancer 10
Combining data sources into a unified dataset 11 Training a classification model to detect suspected tumors 12 Improving training
with metrics and augmentation 13 Using segmentation to find suspected nodules 14 End-to-end nodule analysis, and where to go
next PART 3 - DEPLOYMENT 15 Deploying to production
This book provides an introduction to the mathematical and algorithmic foundations of data science, including machine learning,
high-dimensional geometry, and analysis of large networks. Topics include the counterintuitive nature of data in high dimensions,
important linear algebraic techniques such as singular value decomposition, the theory of random walks and Markov chains, the
fundamentals of and important algorithms for machine learning, algorithms and analysis for clustering, probabilistic models for
large networks, representation learning including topic modelling and non-negative matrix factorization, wavelets and compressed
sensing. Important probabilistic techniques are developed including the law of large numbers, tail inequalities, analysis of random
projections, generalization guarantees in machine learning, and moment methods for analysis of phase transitions in large random
graphs. Additionally, important structural and complexity measures are discussed such as matrix norms and VC-dimension. This
book is suitable for both undergraduate and graduate courses in the design and analysis of algorithms for data.
Interactive Lecture Demonstrations (ILDs) are designed to enhance conceptual learning in physics lectures through active
engagement of students in the learning process. Students observe real physics demonstrations, make predictions about the
outcomes on a prediction sheet, and collaborate with fellow students by discussing their predictions in small groups. Students then
examine the results of the live demonstration (often displayed as real-time graphs using computer data acquisition tools), compare
these results with their predictions, and attempt to explain the observed phenomena. ILDs are available for all of the major topics
in the introductory physics course and can be used within the traditional structure of an introductory physics course. All of the
printed materials needed to implement them are included in this book.
A supplementary workbook containing conceptual exercises in eleven different formats developing students' reasoning about
physics and leading them to more effective quantitative problem solving.
The College Physics for AP(R) Courses text is designed to engage students in their exploration of physics and help them apply these
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concepts to the Advanced Placement(R) test. This book is Learning List-approved for AP(R) Physics courses. The text and images in this
book are grayscale.
The Global Innovation Index 2020 provides detailed metrics about the innovation performance of 131 countries and economies around the
world. Its 80 indicators explore a broad vision of innovation, including political environment, education, infrastructure and business
sophistication. The 2020 edition sheds light on the state of innovation financing by investigating the evolution of financing mechanisms for
entrepreneurs and other innovators, and by pointing to progress and remaining challenges – including in the context of the economic
slowdown induced by the coronavirus disease (COVID-19) crisis.
This book is an invaluable resource for physics teachers. It contains an updated version of the author's A Guide to Introductory Physics
Teaching (1990), Homework and Test Questions (1994), and a previously unpublished monograph "Introduction to Classical Conservation
Laws".
Discover New Methods for Dealing with High-Dimensional Data A sparse statistical model has only a small number of nonzero parameters or
weights; therefore, it is much easier to estimate and interpret than a dense model. Statistical Learning with Sparsity: The Lasso and
Generalizations presents methods that exploit sparsity to help recover the underlying signal in a set of data. Top experts in this rapidly
evolving field, the authors describe the lasso for linear regression and a simple coordinate descent algorithm for its computation. They
discuss the application of l1 penalties to generalized linear models and support vector machines, cover generalized penalties such as the
elastic net and group lasso, and review numerical methods for optimization. They also present statistical inference methods for fitted (lasso)
models, including the bootstrap, Bayesian methods, and recently developed approaches. In addition, the book examines matrix
decomposition, sparse multivariate analysis, graphical models, and compressed sensing. It concludes with a survey of theoretical results for
the lasso. In this age of big data, the number of features measured on a person or object can be large and might be larger than the number of
observations. This book shows how the sparsity assumption allows us to tackle these problems and extract useful and reproducible patterns
from big datasets. Data analysts, computer scientists, and theorists will appreciate this thorough and up-to-date treatment of sparse statistical
modeling.
Physlet Physics 3E: Volume I contains a collection of exercises spanning the introductory physics sequence. These exercises use computer
animations generated in JavaScript applets to show physics content on desktop and laptop computers. We call these Java applets Physlets
(Physics content simulated with JavaScript applets written at Davidson College). Every chapter of Physlet Physics contains three quite
different Physlet-based exercises: Illustrations, Explorations, and Problems. Illustrations are designed to demonstrate physical concepts.
Explorations are tutorial in nature. Problems are interactive versions of the kind of exercises typically assigned for homework. This electronic
book contains the narrative to all 800 exercises and links to the interactive content. The interactive content requires a desktop, laptop, tablet
or phone and a JavaScript-enabled browser to run. The first edition of Physlet Physics was an interactive book and CD for the teaching of
introductory modern physics and quantum mechanics on the college level. Physlet Physics was originally published as part of Prentice Hall’s
Series in Educational Innovation. The second edition of Physlet Physics represented a major change in how the 800 Physlet-based
interactive materials were delivered to teachers and students alike. Instead of accessing materials off of the CD that came with the first
edition, accessed the Physlet Physics 2E AAPT ComPADRE site via a Java-enabled browser on desktop and laptop computers. For the third
edition of Physlet Physics, all applets are now JavaScript and can be accessed on any device and browser via links in this book or directly at
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http://compadre.org/physlets/. The JavaScript-based materials described in this book run on tablets and phones, as well as desktop and
laptop computers.
Accessible but rigorous, this outstanding text encompasses all of the topics covered by a typical course in elementary abstract algebra. Its
easy-to-read treatment offers an intuitive approach, featuring informal discussions followed by thematically arranged exercises. This second
edition features additional exercises to improve student familiarity with applications. 1990 edition.
An overview of the rapidly growing field of ant colony optimization that describes theoretical findings, the major algorithms, and current
applications. The complex social behaviors of ants have been much studied by science, and computer scientists are now finding that these
behavior patterns can provide models for solving difficult combinatorial optimization problems. The attempt to develop algorithms inspired by
one aspect of ant behavior, the ability to find what computer scientists would call shortest paths, has become the field of ant colony
optimization (ACO), the most successful and widely recognized algorithmic technique based on ant behavior. This book presents an overview
of this rapidly growing field, from its theoretical inception to practical applications, including descriptions of many available ACO algorithms
and their uses. The book first describes the translation of observed ant behavior into working optimization algorithms. The ant colony
metaheuristic is then introduced and viewed in the general context of combinatorial optimization. This is followed by a detailed description
and guide to all major ACO algorithms and a report on current theoretical findings. The book surveys ACO applications now in use, including
routing, assignment, scheduling, subset, machine learning, and bioinformatics problems. AntNet, an ACO algorithm designed for the network
routing problem, is described in detail. The authors conclude by summarizing the progress in the field and outlining future research directions.
Each chapter ends with bibliographic material, bullet points setting out important ideas covered in the chapter, and exercises. Ant Colony
Optimization will be of interest to academic and industry researchers, graduate students, and practitioners who wish to learn how to
implement ACO algorithms.
First released in the Spring of 1999, How People Learn has been expanded to show how the theories and insights from the original book can
translate into actions and practice, now making a real connection between classroom activities and learning behavior. This edition includes
far-reaching suggestions for research that could increase the impact that classroom teaching has on actual learning. Like the original edition,
this book offers exciting new research about the mind and the brain that provides answers to a number of compelling questions. When do
infants begin to learn? How do experts learn and how is this different from non-experts? What can teachers and schools do-with curricula,
classroom settings, and teaching methods--to help children learn most effectively? New evidence from many branches of science has
significantly added to our understanding of what it means to know, from the neural processes that occur during learning to the influence of
culture on what people see and absorb. How People Learn examines these findings and their implications for what we teach, how we teach it,
and how we assess what our children learn. The book uses exemplary teaching to illustrate how approaches based on what we now know
result in in-depth learning. This new knowledge calls into question concepts and practices firmly entrenched in our current education system.
Topics include: How learning actually changes the physical structure of the brain. How existing knowledge affects what people notice and
how they learn. What the thought processes of experts tell us about how to teach. The amazing learning potential of infants. The relationship
of classroom learning and everyday settings of community and workplace. Learning needs and opportunities for teachers. A realistic look at
the role of technology in education.
Ranking Task Exercises in PhysicsAddison-Wesley
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A modern and unified treatment of the mechanics, planning, and control of robots, suitable for a first course in robotics.
RealTime Physics is a series of introductory laboratory modules that use computer data acquisition tools (miscrocomputer-based lab or MBL
tools) to help students develop important physics concepts while acquiring vital laboratory skills. Besides data acquisition, computers are
used for basic mathematical modeling, data analysis, and more simulations.
This resource book for physics educators contains approximately 200 Ranking Task Exercises which cover all classical physics topics with
the exception of optics. Ranking Tasks are in an innovative type of conceptual exercise that asks students to make comparative judgments
about a set of variations on a particular physical situation. These exercises were developed by participants in the Two-Year College (TYC)
Physics Workshop Project sponsored by Joliet Junior College, Lee College, and a series of grants from the Division of Undergraduate
Education of the National Science Foundation and were edited by Thomas L. O'Kuma (Lee College), David P. Maloney (Indiana University-
Purdue University, Fort Wayne), and Curtis J. Hieggelke (Joliet Junior College). Those who have used Ranking Tasks have found that they
frequently elicit students' natural ideas, rather than a memorized response, about the behavior of a given physical system. In addition, asking
students to consider the same situations in a variety of ways often helps them begin to correct any misconceptions they may have. the same
question, they begin to think about why they responded as they did in each case. This, in turn, prompts them to consider which responses
they believe in more strongly, and why. The basic atructure of a Ranking Task comprise four elements: *a description of the physical situation
including any constraints and the basis for ranking different arrangements *a set of figures showing the different arrangements of the situation
to be compared *a place to record the ranking of each variation *a place to explain the reason for each ranking choice A CD-ROM in the back
of the book provides each Ranking Task in a pdf file for ease of use in printing and copying for non-commercial classroom needs.
The fundamental mathematical tools needed to understand machine learning include linear algebra, analytic geometry, matrix
decompositions, vector calculus, optimization, probability and statistics. These topics are traditionally taught in disparate courses, making it
hard for data science or computer science students, or professionals, to efficiently learn the mathematics. This self-contained textbook
bridges the gap between mathematical and machine learning texts, introducing the mathematical concepts with a minimum of prerequisites. It
uses these concepts to derive four central machine learning methods: linear regression, principal component analysis, Gaussian mixture
models and support vector machines. For students and others with a mathematical background, these derivations provide a starting point to
machine learning texts. For those learning the mathematics for the first time, the methods help build intuition and practical experience with
applying mathematical concepts. Every chapter includes worked examples and exercises to test understanding. Programming tutorials are
offered on the book's web site.
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