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This textbook differs from others in the field in that it has been prepared very much with
students and their needs in mind, having been classroom tested over many years. It is a true
“learner’s book” made for students who require a deeper understanding of probability and
statistics. It presents the fundamentals of the subject along with concepts of probabilistic
modelling, and the process of model selection, verification and analysis. Furthermore, the
inclusion of more than 100 examples and 200 exercises (carefully selected from a wide range
of topics), along with a solutions manual for instructors, means that this text is of real value to
students and lecturers across a range of engineering disciplines. Key features: Presents the
fundamentals in probability and statistics along with relevant applications. Explains the concept
of probabilistic modelling and the process of model selection, verification and analysis.
Definitions and theorems are carefully stated and topics rigorously treated. Includes a chapter
on regression analysis. Covers design of experiments. Demonstrates practical problem solving
throughout the book with numerous examples and exercises purposely selected from a variety
of engineering fields. Includes an accompanying online Solutions Manual for instructors
containing complete step-by-step solutions to all problems.
Integrating interesting and widely used concepts of financial engineering into traditional
statistics courses, Introduction to Probability and Statistics for Science, Engineering, and
Finance illustrates the role and scope of statistics and probability in various fields. The text first
introduces the basics needed to understand and create
Suitable for a first course in probability theory and designed specifically for industrial
engineering and operations management students, Probability Foundations for Engineers
covers theory in an accessible manner and includes numerous practical examples based on
engineering applications. Essentially, everyone understands and deals with probability every
day in their normal lives. Nevertheless, for some reason, when engineering students who have
good math skills are presented with the mathematics of probability theory, there is a disconnect
somewhere. The book begins with a summary of set theory and then introduces probability and
its axioms. The author has carefully avoided a theorem-proof type of presentation. He includes
all of the theory but presents it in a conversational rather than formal manner, while relying on
the assumption that undergraduate engineering students have a solid mastery of calculus. He
explains mathematical theory by demonstrating how it is used with examples based on
engineering applications. An important aspect of the text is the fact that examples are not
presented in terms of "balls in urns". Many examples relate to gambling with coins, dice and
cards but most are based on observable physical phenomena familiar to engineering students.
Probability theory and its applications represent a discipline of fun damental importance to
nearly all people working in the high-tech nology world that surrounds us. There is increasing
awareness that we should ask not "Is it so?" but rather "What is the probability that it is so?" As
a result, most colleges and universities require a course in mathematical probability to be given
as part of the undergraduate training of all scientists, engineers, and mathematicians. This
book is a text for a first course in the mathematical theory of probability for undergraduate
students who have the prerequisite of at least two, and better three, semesters of calculus. In
particular, the student must have a good working knowledge of power series expan sions and
integration. Moreover, it would be helpful if the student has had some previous exposure to
elementary probability theory, either in an elementary statistics course or a finite mathematics
course in high school or college. If these prerequisites are met, then a good part of the material
in this book can be covered in a semester (IS-week) course that meets three hours a week.
Structural Reliability Analysis and Prediction, Third Edition is a textbook which addresses the
important issue of predicting the safety of structures at the design stage and also the safety of
existing, perhaps deteriorating structures. Attention is focused on the development and
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definition of limit states such as serviceability and ultimate strength, the definition of failure and
the various models which might be used to describe strength and loading. This book
emphasises concepts and applications, built up from basic principles and avoids undue
mathematical rigour. It presents an accessible and unified account of the theory and
techniques for the analysis of the reliability of engineering structures using probability theory.
This new edition has been updated to cover new developments and applications and a new
chapter is included which covers structural optimization in the context of reliability analysis.
New examples and end of chapter problems are also now included.
Worldwide, much of the damage due to wind is caused by non-synoptic, local wind
storm events, such as tornadoes and downbursts. The need is clear to better
understand non-synoptic local winds; properly simulate them; assess the difference in
loading between these events and synoptic large-scale winds; determine their statistics
and associated risks; and apply this through guidelines, codes, risk mitigation, and
adaptation responses to socioeconomic impact. ThisHandbook features a cohesive
collection of 25 articles, contributed by leading scientists, scholars, and engineers.
Together, they provide clear definitions of the problems to be tackled, identify the best-
suited tools and methodologies to address them, suggest ways to maximize
collaborative planning, andoffer a strategic framework for forward-looking research.
Introducing the tools of statistics and probability from the ground up An understanding
of statistical tools is essential for engineers and scientists who often need to deal with
data analysis over the course of their work. Statistics and Probability with Applications
for Engineers and Scientists walks readers through a wide range of popular statistical
techniques, explaining step-by-step how to generate, analyze, and interpret data for
diverse applications in engineering and the natural sciences. Unique among books of
this kind, Statistics and Probability with Applications for Engineers and Scientists covers
descriptive statistics first, then goes on to discuss the fundamentals of probability
theory. Along with case studies, examples, and real-world data sets, the book
incorporates clear instructions on how to use the statistical packages Minitab® and
Microsoft® Office Excel® to analyze various data sets. The book also features: •
Detailed discussions on sampling distributions, statistical estimation of population
parameters, hypothesis testing, reliability theory, statistical quality control including
Phase I and Phase II control charts, and process capability indices • A clear
presentation of nonparametric methods and simple and multiple linear regression
methods, as well as a brief discussion on logistic regression method • Comprehensive
guidance on the design of experiments, including randomized block designs, one- and
two-way layout designs, Latin square designs, random effects and mixed effects
models, factorial and fractional factorial designs, and response surface methodology •
A companion website containing data sets for Minitab and Microsoft Office Excel, as
well as JMP ® routines and results Assuming no background in probability and
statistics, Statistics and Probability with Applications for Engineers and Scientists
features a unique, yet tried-and-true, approach that is ideal for all undergraduate
students as well as statistical practitioners who analyze and illustrate real-world data in
engineering and the natural sciences.
Handbook of Probabilistic Models carefully examines the application of advanced
probabilistic models in conventional engineering fields. In this comprehensive
handbook, practitioners, researchers and scientists will find detailed explanations of
technical concepts, applications of the proposed methods, and the respective scientific
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approaches needed to solve the problem. This book provides an interdisciplinary
approach that creates advanced probabilistic models for engineering fields, ranging
from conventional fields of mechanical engineering and civil engineering, to electronics,
electrical, earth sciences, climate, agriculture, water resource, mathematical sciences
and computer sciences. Specific topics covered include minimax probability machine
regression, stochastic finite element method, relevance vector machine, logistic
regression, Monte Carlo simulations, random matrix, Gaussian process regression,
Kalman filter, stochastic optimization, maximum likelihood, Bayesian inference,
Bayesian update, kriging, copula-statistical models, and more. Explains the application
of advanced probabilistic models encompassing multidisciplinary research Applies
probabilistic modeling to emerging areas in engineering Provides an interdisciplinary
approach to probabilistic models and their applications, thus solving a wide range of
practical problems
"This text covers the development of decision theory and related applications of
probability. Extensive examples and illustrations cultivate students' appreciation for
applications, including strength of materials, soil mechanics, construction planning, and
water-resource design. Emphasis on fundamentals makes the material accessible to
students trained in classical statistics and provides a brief introduction to probability.
1970 edition"--
Apply the principles of probability and statistics to realistic engineering problems The
easiest and most effective way to learn the principles of probabilistic modeling and
statistical inference is to apply those principles to a variety of applications. That’s why
Ang and Tang’s Second Edition of Probability Concepts in Engineering (previously
titled Probability Concepts in Engineering Planning and Design) explains concepts and
methods using a wide range of problems related to engineering and the physical
sciences, particularly civil and environmental engineering. Now extensively revised with
new illustrative problems and new and expanded topics, this Second Edition will help
you develop a thorough understanding of probability and statistics and the ability to
formulate and solve real-world problems in engineering. The authors present each
basic principle using different examples, and give you the opportunity to enhance your
understanding with practice problems. The text is ideally suited for students, as well as
those wishing to learn and apply the principles and tools of statistics and probability
through self-study. Key Features in this 2nd Edition: A new chapter (Chapter 5) covers
Computer-Based Numerical and Simulation Methods in Probability, to extend and
expand the analytical methods to more complex engineering problems. New and
expanded coverage includes distribution of extreme values (Chapter 3), the Anderson-
Darling method for goodness-of-fit test (Chapter 6), hypothesis testing (Chapter 6), the
determination of confidence intervals in linear regression (Chapter 8), and Bayesian
regression and correlation analyses (Chapter 9). Many new exercise problems in each
chapter help you develop a working knowledge of concepts and methods. Provides a
wide variety of examples, including many new to this edition, to help you learn and
understand specific concepts. Illustrates the formulation and solution of engineering-
type probabilistic problems through computer-based methods, including developing
computer codes using commercial software such as MATLAB and MATHCAD.
Introduces and develops analytical probabilistic models and shows how to formulate
engineering problems under uncertainty, and provides the fundamentals for quantitative
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risk assessment.
This revised textbook motivates and illustrates the techniques of applied
probability by applications in electrical engineering and computer science
(EECS). The author presents information processing and communication
systems that use algorithms based on probabilistic models and techniques,
including web searches, digital links, speech recognition, GPS, route planning,
recommendation systems, classification, and estimation. He then explains how
these applications work and, along the way, provides the readers with the
understanding of the key concepts and methods of applied probability. Python
labs enable the readers to experiment and consolidate their understanding. The
book includes homework, solutions, and Jupyter notebooks. This edition includes
new topics such as Boosting, Multi-armed bandits, statistical tests, social
networks, queuing networks, and neural networks. The companion website now
has many examples of Python demos and also Python labs used in Berkeley.
Showcases techniques of applied probability with applications in EE and CS;
Presents all topics with concrete applications so students see the relevance of
the theory; Illustrates methods with Jupyter notebooks that use widgets to enable
the users to modify parameters.
Probability Concepts in Engineering: Emphasis on Applications to Civil and
Environmental Engineering, 2e Instructor SiteJohn Wiley & Sons Incorporated
The theory of probability and mathematical statistics is becoming an
indispensable discipline in many branches of science and engineering. This is
caused by increasing significance of various uncertainties affecting performance
of complex technological systems. Fundamental concepts and procedures used
in analysis of these systems are often based on the theory of probability and
mathematical statistics. The book sets out fundamental principles of the
probability theory, supplemented by theoretical models of random variables,
evaluation of experimental data, sampling theory, distribution updating and tests
of statistical hypotheses. Basic concepts of Bayesian approach to probability and
two-dimensional random variables, are also covered. Examples of reliability
analysis and risk assessment of technological systems are used throughout the
book to illustrate basic theoretical concepts and their applications. The primary
audience for the book includes undergraduate and graduate students of science
and engineering, scientific workers and engineers and specialists in the field of
reliability analysis and risk assessment. Except basic knowledge of
undergraduate mathematics no special prerequisite is required.
Focussing on structural reliability methods, reliability-based optimization,
structural system reliability and risk analysis, lifetime performance and various
applications in civil engineering. Invaluable to all concerned with structural
system reliability and optimization, especially students, engineers, and workers in
research and development.
This volume contains 28 papers by renowned international experts on the latest
advances in structural reliability methods and applications, engineering risk
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analysis and decision making, new optimization techniques and various
applications in civil engineering. Moreover, several contributions focus on the
assessment and optimization of existing str
Learn the tools to assess product reliability! Haldar and Mahadevan crystallize the
research and experience of the last few decades into the most up-to-date book on risk-
based design concepts in engineering available. The fundamentals of reliability and
statistics necessary for risk-based engineering analysis and design are clearly
presented. And with the help of many practical examples integrated throughout the text,
the material is made very relevant to today's practice. Key Features * Covers all the
fundamental concepts and mathematical skills needed to conduct reliability
assessments. * Presents the most widely-used reliability assessment methods. *
Concepts that are required for the implementation of risk-based design in practical
problems are developed gradually. * Both risk-based and deterministic design concepts
are included to show the transition from traditional to modern design practice.
Statistics and Probability for Engineering Applications provides a complete discussion
of all the major topics typically covered in a college engineering statistics course. This
textbook minimizes the derivations and mathematical theory, focusing instead on the
information and techniques most needed and used in engineering applications. It is
filled with practical techniques directly applicable on the job. Written by an experienced
industry engineer and statistics professor, this book makes learning statistical methods
easier for today's student. This book can be read sequentially like a normal textbook,
but it is designed to be used as a handbook, pointing the reader to the topics and
sections pertinent to a particular type of statistical problem. Each new concept is clearly
and briefly described, whenever possible by relating it to previous topics. Then the
student is given carefully chosen examples to deepen understanding of the basic ideas
and how they are applied in engineering. The examples and case studies are taken
from real-world engineering problems and use real data. A number of practice problems
are provided for each section, with answers in the back for selected problems. This
book will appeal to engineers in the entire engineering spectrum (electronics/electrical,
mechanical, chemical, and civil engineering); engineering students and students taking
computer science/computer engineering graduate courses; scientists needing to use
applied statistical methods; and engineering technicians and technologists. * Filled with
practical techniques directly applicable on the job * Contains hundreds of solved
problems and case studies, using real data sets * Avoids unnecessary theory
This updated and revised first-course textbook in applied probability provides a
contemporary and lively post-calculus introduction to the subject of probability. The
exposition reflects a desirable balance between fundamental theory and many
applications involving a broad range of real problem scenarios. It is intended to appeal
to a wide audience, including mathematics and statistics majors, prospective engineers
and scientists, and those business and social science majors interested in the
quantitative aspects of their disciplines. The textbook contains enough material for a
year-long course, though many instructors will use it for a single term (one semester or
one quarter). As such, three course syllabi with expanded course outlines are now
available for download on the book’s page on the Springer website. A one-term course
would cover material in the core chapters (1-4), supplemented by selections from one
or more of the remaining chapters on statistical inference (Ch. 5), Markov chains (Ch.
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6), stochastic processes (Ch. 7), and signal processing (Ch. 8—available exclusively
online and specifically designed for electrical and computer engineers, making the book
suitable for a one-term class on random signals and noise). For a year-long course,
core chapters (1-4) are accessible to those who have taken a year of univariate
differential and integral calculus; matrix algebra, multivariate calculus, and engineering
mathematics are needed for the latter, more advanced chapters. At the heart of the
textbook’s pedagogy are 1,100 applied exercises, ranging from straightforward to
reasonably challenging, roughly 700 exercises in the first four “core” chapters alone—a
self-contained textbook of problems introducing basic theoretical knowledge necessary
for solving problems and illustrating how to solve the problems at hand – in R and
MATLAB, including code so that students can create simulations. New to this edition •
Updated and re-worked Recommended Coverage for instructors, detailing which
courses should use the textbook and how to utilize different sections for various
objectives and time constraints • Extended and revised instructions and solutions to
problem sets • Overhaul of Section 7.7 on continuous-time Markov chains •
Supplementary materials include three sample syllabi and updated solutions manuals
for both instructors and students
A thorough introduction to the fundamentals of probability theory This book offers a
detailed explanation of the basic models and mathematical principles used in applying
probability theory to practical problems. It gives the reader a solid foundation for
formulating and solving many kinds of probability problems for deriving additional
results that may be needed in order to address more challenging questions, as well as
for proceeding with the study of a wide variety of more advanced topics. Great care is
devoted to a clear and detailed development of the ‘conceptual model' which serves as
the bridge between any real-world situation and its analysis by means of the
mathematics of probability. Throughout the book, this conceptual model is not lost sight
of. Random variables in one and several dimensions are treated in detail, including
singular random variables, transformations, characteristic functions, and sequences.
Also included are special topics not covered in many probability texts, such as
fuzziness, entropy, spherically symmetric random variables, and copulas. Some special
features of the book are: a unique step-by-step presentation organized into 86 topical
Sections, which are grouped into six Parts over 200 diagrams augment and illustrate
the text, which help speed the reader's comprehension of the material short answer
review questions following each Section, with an answer table provided, strengthen the
reader's detailed grasp of the material contained in the Section problems associated
with each Section provide practice in applying the principles discussed, and in some
cases extend the scope of that material an online separate solutions manual is
available for course tutors. The various features of this textbook make it possible for
engineering students to become well versed in the ‘machinery' of probability theory.
They also make the book a useful resource for self-study by practicing engineers and
researchers who need a more thorough grasp of particular topics.
Certainty exists only in idealized models. Viewed as the quantification of uncertainties,
probabilitry and random processes play a significant role in modern engineering,
particularly in areas such as structural dynamics. Unlike this book, however, few texts
develop applied probability in the practical manner appropriate for engineers.
Probability Models in Engineering and Science provides a comprehensive, self-
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contained introduction to applied probabilistic modeling. The first four chapters present
basic concepts in probability and random variables, and while doing so, develop
methods for static problems. The remaining chapters address dynamic problems,
where time is a critical parameter in the randomness. Highlights of the presentation
include numerous examples and illustrations and an engaging, human connection to
the subject, achieved through short biographies of some of the key people in the field.
End-of-chapter problems help solidify understanding and footnotes to the literature
expand the discussions and introduce relevant journals and texts. This book builds the
background today's engineers need to deal explicitly with the scatter observed in
experimental data and with intricate dynamic behavior. Designed for undergraduate and
graduate coursework as well as self-study, the text's coverage of theory, approximation
methods, and numerical methods make it equally valuable to practitioners.
Report to the Structural Engineering Institute of ASCE. This report provides a
better understanding of parking garage live loads and recommends an
appropriate value for design. Based on a load survey conducted in nine parking
garages in Chicago and Champaign-Urbana, Illinois, and Cambridge and Boston,
Massachusetts, statistical analyses were carried out of the equivalent uniform
distributed loads. These produce the maximum column axial loads and beam
midspan moments that the building is expecting to experience during its lifetime.
The dynamic amplifications resulting from vehicle motions on the decks and
ramps were also investigated, and results suggest a possible reduction of the
design live load from the current value of 50 psf, as stipulated in the ASCE-7 and
Uniform Building Code, to 40 psf, but with no allowance for reduction according
to bay area.
Many of the problems that engineers face involve randomly varying phenomena
of one sort or another. However, if characterized properly, even such
randomness and the resulting uncertainty are subject to rigorous mathematical
analysis. Taking into account the uniquely multidisciplinary demands of 21st-
century science and engineering, Random Phenomena: Fundamentals of
Probability and Statistics for Engineers provides students with a working
knowledge of how to solve engineering problems that involve randomly varying
phenomena. Basing his approach on the principle of theoretical foundations
before application, Dr. Ogunnaike presents a classroom-tested course of study
that explains how to master and use probability and statistics appropriately to
deal with uncertainty in standard problems and those that are new and unfamiliar.
Giving students the tools and confidence to formulate practical solutions to
problems, this book offers many useful features, including: Unique case studies
to illustrate the fundamentals and applications of probability and foster
understanding of the random variable and its distribution Examples of
development, selection, and analysis of probability models for specific random
variables Presentation of core concepts and ideas behind statistics and design of
experiments Selected "special topics," including reliability and life testing, quality
assurance and control, and multivariate analysis As classic scientific boundaries
continue to be restructured, the use of engineering is spilling over into more non-
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traditional areas, ranging from molecular biology to finance. This book
emphasizes fundamentals and a "first principles" approach to deal with this
evolution. It illustrates theory with practical examples and case studies, equipping
readers to deal with a wide range of problems beyond those in the book. About
the Author: Professor Ogunnaike is Interim Dean of Engineering at the University
of Delaware. He is the recipient of the 2008 American Automatic Control
Council's Control Engineering Practice Award, the ISA's Donald P. Eckman
Education Award, the Slocomb Excellence in Teaching Award, and was elected
into the US National Academy of Engineering in 2012.
Earthquakes represent a major risk to buildings, bridges and other civil
infrastructure systems, causing catastrophic loss to modern society. Handbook of
seismic risk analysis and management of civil infrastructure systems reviews the
state of the art in the seismic risk analysis and management of civil infrastructure
systems. Part one reviews research in the quantification of uncertainties in
ground motion and seismic hazard assessment. Part twi discusses
methodologies in seismic risk analysis and management, whilst parts three and
four cover the application of seismic risk assessment to buildings, bridges,
pipelines and other civil infrastructure systems. Part five also discusses methods
for quantifying dependency between different infrastructure systems. The final
part of the book considers ways of assessing financial and other losses from
earthquake damage as well as setting insurance rates. Handbook of seismic risk
analysis and management of civil infrastructure systems is an invaluable guide
for professionals requiring understanding of the impact of earthquakes on
buildings and lifelines, and the seismic risk assessment and management of
buildings, bridges and transportation. It also provides a comprehensive overview
of seismic risk analysis for researchers and engineers within these fields. This
important handbook reviews the wealth of recent research in the area of seismic
hazard analysis in modern earthquake design code provisions and practices
Examines research into the analysis of ground motion and seismic hazard
assessment, seismic risk hazard methodologies Addresses the assessment of
seismic risks to buildings, bridges, water supply systems and other aspects of
civil infrastructure
The theory of probability is a powerful tool that helps electrical and computer
engineers to explain, model, analyze, and design the technology they develop.
The text begins at the advanced undergraduate level, assuming only a modest
knowledge of probability, and progresses through more complex topics mastered
at graduate level. The first five chapters cover the basics of probability and both
discrete and continuous random variables. The later chapters have a more
specialized coverage, including random vectors, Gaussian random vectors,
random processes, Markov Chains, and convergence. Describing tools and
results that are used extensively in the field, this is more than a textbook; it is
also a reference for researchers working in communications, signal processing,
and computer network traffic analysis. With over 300 worked examples, some
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800 homework problems, and sections for exam preparation, this is an essential
companion for advanced undergraduate and graduate students. Further
resources for this title, including solutions (for Instructors only), are available
online at www.cambridge.org/9780521864701.
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