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An introduction to computational complexity theory, its connections and interactions with mathematics, and its central role in the natural and
social sciences, technology, and philosophy Mathematics and Computation provides a broad, conceptual overview of computational
complexity theory—the mathematical study of efficient computation. With important practical applications to computer science and industry,
computational complexity theory has evolved into a highly interdisciplinary field, with strong links to most mathematical areas and to a
growing number of scientific endeavors. Avi Wigderson takes a sweeping survey of complexity theory, emphasizing the field’s insights and
challenges. He explains the ideas and motivations leading to key models, notions, and results. In particular, he looks at algorithms and
complexity, computations and proofs, randomness and interaction, quantum and arithmetic computation, and cryptography and learning, all
as parts of a cohesive whole with numerous cross-influences. Wigderson illustrates the immense breadth of the field, its beauty and richness,
and its diverse and growing interactions with other areas of mathematics. He ends with a comprehensive look at the theory of computation, its
methodology and aspirations, and the unique and fundamental ways in which it has shaped and will further shape science, technology, and
society. For further reading, an extensive bibliography is provided for all topics covered. Mathematics and Computation is useful for
undergraduate and graduate students in mathematics, computer science, and related fields, as well as researchers and teachers in these
fields. Many parts require little background, and serve as an invitation to newcomers seeking an introduction to the theory of computation.
Comprehensive coverage of computational complexity theory, and beyond High-level, intuitive exposition, which brings conceptual clarity to
this central and dynamic scientific discipline Historical accounts of the evolution and motivations of central concepts and models A broad view
of the theory of computation's influence on science, technology, and society Extensive bibliography
"Intended as an upper-level undergraduate or introductory graduate text in computer science theory," this book lucidly covers the key
concepts and theorems of the theory of computation. The presentation is remarkably clear; for example, the "proof idea," which offers the
reader an intuitive feel for how the proof was constructed, accompanies many of the theorems and a proof. Introduction to the Theory of
Computation covers the usual topics for this type of text plus it features a solid section on complexity theory--including an entire chapter on
space complexity. The final chapter introduces more advanced topics, such as the discussion of complexity classes associated with
probabilistic algorithms.
In Distributed Algorithms, Nancy Lynch provides a blueprint for designing, implementing, and analyzing distributed algorithms. She directs her
book at a wide audience, including students, programmers, system designers, and researchers. Distributed Algorithms contains the most
significant algorithms and impossibility results in the area, all in a simple automata-theoretic setting. The algorithms are proved correct, and
their complexity is analyzed according to precisely defined complexity measures. The problems covered include resource allocation,
communication, consensus among distributed processes, data consistency, deadlock detection, leader election, global snapshots, and many
others. The material is organized according to the system model—first by the timing model and then by the interprocess communication
mechanism. The material on system models is isolated in separate chapters for easy reference. The presentation is completely rigorous, yet
is intuitive enough for immediate comprehension. This book familiarizes readers with important problems, algorithms, and impossibility results
in the area: readers can then recognize the problems when they arise in practice, apply the algorithms to solve them, and use the
impossibility results to determine whether problems are unsolvable. The book also provides readers with the basic mathematical tools for
designing new algorithms and proving new impossibility results. In addition, it teaches readers how to reason carefully about distributed
algorithms—to model them formally, devise precise specifications for their required behavior, prove their correctness, and evaluate their
performance with realistic measures.
This Third Edition, in response to the enthusiastic reception given by academia and students to the previous edition, offers a cohesive
presentation of all aspects of theoretical computer science, namely automata, formal languages, computability, and complexity. Besides, it
includes coverage of mathematical preliminaries. NEW TO THIS EDITION • Expanded sections on pigeonhole principle and the principle of
induction (both in Chapter 2) • A rigorous proof of Kleene’s theorem (Chapter 5) • Major changes in the chapter on Turing machines (TMs) –
A new section on high-level description of TMs – Techniques for the construction of TMs – Multitape TM and nondeterministic TM • A new
chapter (Chapter 10) on decidability and recursively enumerable languages • A new chapter (Chapter 12) on complexity theory and NPcomplete problems • A section on quantum computation in Chapter 12. • KEY FEATURES • Objective-type questions in each chapter—with
answers provided at the end of the book. • Eighty-three additional solved examples—added as Supplementary Examples in each chapter. •
Detailed solutions at the end of the book to chapter-end exercises. The book is designed to meet the needs of the undergraduate and
postgraduate students of computer science and engineering as well as those of the students offering courses in computer applications.
This textbook on computational statistics presents tools and concepts of univariate and multivariate statistical data analysis with a strong
focus on applications and implementations in the statistical software R. It covers mathematical, statistical as well as programming problems in
computational statistics and contains a wide variety of practical examples. In addition to the numerous R sniplets presented in the text, all
computer programs (quantlets) and data sets to the book are available on GitHub and referred to in the book. This enables the reader to fully
reproduce as well as modify and adjust all examples to their needs. The book is intended for advanced undergraduate and first-year graduate
students as well as for data analysts new to the job who would like a tour of the various statistical tools in a data analysis workshop. The
experienced reader with a good knowledge of statistics and programming might skip some sections on univariate models and enjoy the
various ma thematical roots of multivariate techniques. The Quantlet platform quantlet.de, quantlet.com, quantlet.org is an integrated
QuantNet environment consisting of different types of statistics-related documents and program codes. Its goal is to promote reproducibility
and offer a platform for sharing validated knowledge native to the social web. QuantNet and the corresponding Data-Driven Documentsbased visualization allows readers to reproduce the tables, pictures and calculations inside this Springer book.
Emphasizes the computer science aspects of the subject. Details applications in databases, complexity theory, and formal languages, as well
as other branches of computer science.
A concise and self-contained introduction to causal inference, increasingly important in data science and machine learning. The
mathematization of causality is a relatively recent development, and has become increasingly important in data science and machine
learning. This book offers a self-contained and concise introduction to causal models and how to learn them from data. After explaining the
need for causal models and discussing some of the principles underlying causal inference, the book teaches readers how to use causal
models: how to compute intervention distributions, how to infer causal models from observational and interventional data, and how causal
ideas could be exploited for classical machine learning problems. All of these topics are discussed first in terms of two variables and then in
the more general multivariate case. The bivariate case turns out to be a particularly hard problem for causal learning because there are no
conditional independences as used by classical methods for solving multivariate cases. The authors consider analyzing statistical
asymmetries between cause and effect to be highly instructive, and they report on their decade of intensive research into this problem. The
book is accessible to readers with a background in machine learning or statistics, and can be used in graduate courses or as a reference for
researchers. The text includes code snippets that can be copied and pasted, exercises, and an appendix with a summary of the most
important technical concepts.
This Book Is Aimed At Providing An Introduction To The Basic Models Of Computability To The Undergraduate Students. This Book Is
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Devoted To Finite Automata And Their Properties. Pushdown Automata Provides A Class Of Models And Enables The Analysis Of ContextFree Languages. Turing Machines Have Been Introduced And The Book Discusses Computability And Decidability. A Number Of Problems
With Solutions Have Been Provided For Each Chapter. A Lot Of Exercises Have Been Given With Hints/Answers To Most Of These Tutorial
Problems.
First-ever comprehensive introduction to the major new subject of quantum computing and quantum information.
Learn the skills and acquire the intuition to assess the theoretical limitations of computer programming Offering an accessible approach to the
topic, Theory of Computation focuses on the metatheory of computing and the theoretical boundaries between what various computational
models can do and not do—from the most general model, the URM (Unbounded Register Machines), to the finite automaton. A wealth of
programming-like examples and easy-to-follow explanations build the general theory gradually, which guides readers through the modeling
and mathematical analysis of computational phenomena and provides insights on what makes things tick and also what restrains the ability of
computational processes. Recognizing the importance of acquired practical experience, the book begins with the metatheory of general
purpose computer programs, using URMs as a straightforward, technology-independent model of modern high-level programming languages
while also exploring the restrictions of the URM language. Once readers gain an understanding of computability theory—including the primitive
recursive functions—the author presents automata and languages, covering the regular and context-free languages as well as the machines
that recognize these languages. Several advanced topics such as reducibilities, the recursion theorem, complexity theory, and Cook's
theorem are also discussed. Features of the book include: A review of basic discrete mathematics, covering logic and induction while omitting
specialized combinatorial topics A thorough development of the modeling and mathematical analysis of computational phenomena, providing
a solid foundation of un-computability The connection between un-computability and un-provability: Gödel's first incompleteness theorem The
book provides numerous examples of specific URMs as well as other programming languages including Loop Programs, FA (Deterministic
Finite Automata), NFA (Nondeterministic Finite Automata), and PDA (Pushdown Automata). Exercises at the end of each chapter allow
readers to test their comprehension of the presented material, and an extensive bibliography suggests resources for further study. Assuming
only a basic understanding of general computer programming and discrete mathematics, Theory of Computation serves as a valuable book
for courses on theory of computation at the upper-undergraduate level. The book also serves as an excellent resource for programmers and
computing professionals wishing to understand the theoretical limitations of their craft.
Finite Element Solution of Boundary Value Problems: Theory and Computation provides an introduction to both the theoretical and
computational aspects of the finite element method for solving boundary value problems for partial differential equations. This book is
composed of seven chapters and begins with surveys of the two kinds of preconditioning techniques, one based on the symmetric successive
overrelaxation iterative method for solving a system of equations and a form of incomplete factorization. The subsequent chapters deal with
the concepts from functional analysis of boundary value problems. These topics are followed by discussions of the Ritz method, which
minimizes the quadratic functional associated with a given boundary value problem over some finite-dimensional subspace of the original
space of functions. Other chapters are devoted to direct methods, including Gaussian elimination and related methods, for solving a system
of linear algebraic equations. The final chapter continues the analysis of preconditioned conjugate gradient methods, concentrating on
applications to finite element problems. This chapter also looks into the techniques for reducing rounding errors in the iterative solution of
finite element equations. This book will be of value to advanced undergraduates and graduates in the areas of numerical analysis,
mathematics, and computer science, as well as for theoretically inclined workers in engineering and the physical sciences.
Providing the essential theoretical framework for understanding elastoplastic behaviour, this text develops the subject of small strain
elastoplasticity from classical theory to modern computational techniques.
Designed for introductory parallel computing courses at the advanced undergraduate or beginning graduate level, Elements of Parallel
Computing presents the fundamental concepts of parallel computing not from the point of view of hardware, but from a more abstract view of
algorithmic and implementation patterns. The aim is to facilitate the teaching of parallel programming by surveying some key algorithmic
structures and programming models, together with an abstract representation of the underlying hardware. The presentation is friendly and
informal. The content of the book is language neutral, using pseudocode that represents common programming language models. The first
five chapters present core concepts in parallel computing. SIMD, shared memory, and distributed memory machine models are covered,
along with a brief discussion of what their execution models look like. The book also discusses decomposition as a fundamental activity in
parallel algorithmic design, starting with a naive example, and continuing with a discussion of some key algorithmic structures. Important
programming models are presented in depth, as well as important concepts of performance analysis, including work-depth analysis of task
graphs, communication analysis of distributed memory algorithms, key performance metrics, and a discussion of barriers to obtaining good
performance. The second part of the book presents three case studies that reinforce the concepts of the earlier chapters. One feature of
these chapters is to contrast different solutions to the same problem, using select problems that aren't discussed frequently in parallel
computing textbooks. They include the Single Source Shortest Path Problem, the Eikonal equation, and a classical computational geometry
problem: computation of the two-dimensional convex hull. After presenting the problem and sequential algorithms, each chapter first
discusses the sources of parallelism then surveys parallel algorithms.
New and classical results in computational complexity, including interactive proofs, PCP, derandomization, and quantum computation. Ideal
for graduate students.
Introduction to Languages and the Theory of Computation is an introduction to the theory of computation that emphasizes formal languages,
automata and abstract models of computation, and computability; it also includes an introduction to computational complexity and NPcompleteness. Through the study of these topics, students encounter profound computational questions and are introduced to topics that will
have an ongoing impact in computer science. Once students have seen some of the many diverse technologies contributing to computer
science, they can also begin to appreciate the field as a coherent discipline. A distinctive feature of this text is its gentle and gradual
introduction of the necessary mathematical tools in the context in which they are used. Martin takes advantage of the clarity and precision of
mathematical language but also provides discussion and examples that make the language intelligible to those just learning to read and
speak it. The material is designed to be accessible to students who do not have a strong background in discrete mathematics, but it is also
appropriate for students who have had some exposure to discrete math but whose skills in this area need to be consolidated and sharpened.
Comprehensive introduction to the neural network models currently under intensive study for computational applications. It also provides
coverage of neural network applications in a variety of problems of both theoretical and practical interest.

Written with graduate and advanced undergraduate students in mind, this textbook introduces computational logic from
the foundations of first-order logic to state-of-the-art decision procedures for arithmetic, data structures, and combination
theories. The textbook also presents a logical approach to engineering correct software. Verification exercises are given
to develop the reader's facility in specifying and verifying software using logic. The treatment of verification concludes
with an introduction to the static analysis of software, an important component of modern verification systems. The final
chapter outlines courses of further study.
Perspectives in Computation covers three broad topics: the computation process & its limitations; the search for
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computational efficiency; & the role of quantum mechanics in computation.
This title gives students an integrated and rigorous picture of applied computer science, as it comes to play in the
construction of a simple yet powerful computer system.
The theoretical underpinnings of computing form a standard part of almost every computer science curriculum. But the
classic treatment of this material isolates it from the myriad ways in which the theory influences the design of modern
hardware and software systems. The goal of this book is to change that. The book is organized into a core set of
chapters (that cover the standard material suggested by the title), followed by a set of appendix chapters that highlight
application areas including programming language design, compilers, software verification, networks, security, natural
language processing, artificial intelligence, game playing, and computational biology. The core material includes
discussions of finite state machines, Markov models, hidden Markov models (HMMs), regular expressions, context-free
grammars, pushdown automata, Chomsky and Greibach normal forms, context-free parsing, pumping theorems for
regular and context-free languages, closure theorems and decision procedures for regular and context-free languages,
Turing machines, nondeterminism, decidability and undecidability, the Church-Turing thesis, reduction proofs, Post
Correspondence problem, tiling problems, the undecidability of first-order logic, asymptotic dominance, time and space
complexity, the Cook-Levin theorem, NP-completeness, Savitch's Theorem, time and space hierarchy theorems,
randomized algorithms and heuristic search. Throughout the discussion of these topics there are pointers into the
application chapters. So, for example, the chapter that describes reduction proofs of undecidability has a link to the
security chapter, which shows a reduction proof of the undecidability of the safety of a simple protection framework.
Now you can clearly present even the most complex computational theory topics to your students with Sipser's distinct,
market-leading INTRODUCTION TO THE THEORY OF COMPUTATION, 3E. The number one choice for today's
computational theory course, this highly anticipated revision retains the unmatched clarity and thorough coverage that
make it a leading text for upper-level undergraduate and introductory graduate students. This edition continues author
Michael Sipser's well-known, approachable style with timely revisions, additional exercises, and more memorable
examples in key areas. A new first-of-its-kind theoretical treatment of deterministic context-free languages is ideal for a
better understanding of parsing and LR(k) grammars. This edition's refined presentation ensures a trusted accuracy and
clarity that make the challenging study of computational theory accessible and intuitive to students while maintaining the
subject's rigor and formalism. Readers gain a solid understanding of the fundamental mathematical properties of
computer hardware, software, and applications with a blend of practical and philosophical coverage and mathematical
treatments, including advanced theorems and proofs. INTRODUCTION TO THE THEORY OF COMPUTATION, 3E's
comprehensive coverage makes this an ideal ongoing reference tool for those studying theoretical computing. Important
Notice: Media content referenced within the product description or the product text may not be available in the ebook
version.
The foundation of computer science is built upon the following questions: What is an algorithm? What can be computed
and what cannot be computed? What does it mean for a function to be computable? How does computational power
depend upon programming constructs? Which algorithms can be considered feasible? For more than 70 years, computer
scientists are searching for answers to such qu- tions. Their ingenious techniques used in answering these questions
form the theory of computation. Theory of computation deals with the most fundamental ideas of computer s- ence in an
abstract but easily understood form. The notions and techniques employed are widely spread across various topics and
are found in almost every branch of c- puter science. It has thus become more than a necessity to revisit the foundation,
learn the techniques, and apply them with con?dence. Overview and Goals This book is about this solid, beautiful, and
pervasive foundation of computer s- ence. It introduces the fundamental notions, models, techniques, and results that
form the basic paradigms of computing. It gives an introduction to the concepts and mathematics that computer scientists
of our day use to model, to argue about, and to predict the behavior of algorithms and computation. The topics chosen
here have shown remarkable persistence over the years and are very much in current use.
A rigorous and thorough mathematical introduction to the subject; A clear and concise treatment of modern fast solution
techniques such as multigrid and domain decomposition algorithms; Second edition contains two new chapters, as well
as many new exercises; Previous edition sold over 3000 copies worldwide
Statistics and computing share many close relationships. Computing now permeates every aspect of statistics, from pure
description to the development of statistical theory. At the same time, the computational methods used in statistical work
span much of computer science. Elements of Statistical Computing covers the broad usage of computing in statistics. It
provides a comprehensive account of the most important computational statistics. Included are discussions of numerical
analysis, numerical integration, and smoothing. The author give special attention to floating point standards and
numerical analysis; iterative methods for both linear and nonlinear equation, such as Gauss-Seidel method and
successive over-relaxation; and computational methods for missing data, such as the EM algorithm. Also covered are
new areas of interest, such as the Kalman filter, projection-pursuit methods, density estimation, and other computerintensive techniques.
This the Second Edition of Lewis and Papadimtriou's best-selling theory of computation text. In this substantially modified
edition, the authors have enhanced the clarity of their presentation by making the material more accessible to a broader
undergraduate audience with no special mathematical experience. For example, long proofs have been simplified and/or
truncated, with their more technical points delegated to exercises, advanced material is presented in an informal and
friendly manner, and problems follow each section to check student comprehension. The book continues to comprise a
mathematically sound introduction to the classical and contemporary theory of computation, and provide deep insights
into the fundamental paradigms of computer science.
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This is the first monograph on the subject, providing a comprehensive introduction to the LSFEM method for numerical
solution of PDEs. LSFEM is simple, efficient and robust, and can solve a wide range of problems in fluid dynamics and
electromagnetics.
An Invitation to Applied Mathematics: Differential Equations, Modeling, and Computation introduces the reader to the
methodology of modern applied mathematics in modeling, analysis, and scientific computing with emphasis on the use of
ordinary and partial differential equations. Each topic is introduced with an attractive physical problem, where a
mathematical model is constructed using physical and constitutive laws arising from the conservation of mass,
conservation of momentum, or Maxwell's electrodynamics. Relevant mathematical analysis (which might employ vector
calculus, Fourier series, nonlinear ODEs, bifurcation theory, perturbation theory, potential theory, control theory, or
probability theory) or scientific computing (which might include Newton's method, the method of lines, finite differences,
finite elements, finite volumes, boundary elements, projection methods, smoothed particle hydrodynamics, or Lagrangian
methods) is developed in context and used to make physically significant predictions. The target audience is advanced
undergraduates (who have at least a working knowledge of vector calculus and linear ordinary differential equations) or
beginning graduate students. Readers will gain a solid and exciting introduction to modeling, mathematical analysis, and
computation that provides the key ideas and skills needed to enter the wider world of modern applied mathematics.
Presents an integrated wealth of modeling, analysis, and numerical methods in one volume Provides practical and
comprehensible introductions to complex subjects, for example, conservation laws, CFD, SPH, BEM, and FEM Includes
a rich set of applications, with more appealing problems and projects suggested
Scientific knowledge grows at a phenomenal pace--but few books have had as lasting an impact or played as important a
role in our modern world as The Mathematical Theory of Communication, published originally as a paper on
communication theory more than fifty years ago. Republished in book form shortly thereafter, it has since gone through
four hardcover and sixteen paperback printings. It is a revolutionary work, astounding in its foresight and
contemporaneity. The University of Illinois Press is pleased and honored to issue this commemorative reprinting of a
classic.
The latest edition of this classic is updated with new problem sets and material The Second Edition of this fundamental
textbook maintains the book's tradition of clear, thought-provoking instruction. Readers are provided once again with an
instructive mix of mathematics, physics, statistics, and information theory. All the essential topics in information theory
are covered in detail, including entropy, data compression, channel capacity, rate distortion, network information theory,
and hypothesis testing. The authors provide readers with a solid understanding of the underlying theory and applications.
Problem sets and a telegraphic summary at the end of each chapter further assist readers. The historical notes that
follow each chapter recap the main points. The Second Edition features: * Chapters reorganized to improve teaching *
200 new problems * New material on source coding, portfolio theory, and feedback capacity * Updated references Now
current and enhanced, the Second Edition of Elements of Information Theory remains the ideal textbook for upper-level
undergraduate and graduate courses in electrical engineering, statistics, and telecommunications.
This book presents theories and the main useful techniques of the Finite Element Method (FEM), with an introduction to
FEM and many case studies of its use in engineering practice. It supports engineers and students to solve primarily linear
problems in mechanical engineering, with a main focus on static and dynamic structural problems. Readers of this text
are encouraged to discover the proper relationship between theory and practice, within the finite element method:
Practice without theory is blind, but theory without practice is sterile. Beginning with elasticity basic concepts and the
classical theories of stressed materials, the work goes on to apply the relationship between forces, displacements,
stresses and strains on the process of modeling, simulating and designing engineered technical systems. Chapters
discuss the finite element equations for static, eigenvalue analysis, as well as transient analyses. Students and
practitioners using commercial FEM software will find this book very helpful. It uses straightforward examples to
demonstrate a complete and detailed finite element procedure, emphasizing the differences between exact and
numerical procedures.
Classic papers by thinkers ranging from from Aristotle and Leibniz to Norbert Wiener and Gordon Moore that chart the
evolution of computer science. Ideas That Created the Future collects forty-six classic papers in computer science that
map the evolution of the field. It covers all aspects of computer science: theory and practice, architectures and
algorithms, and logic and software systems, with an emphasis on the period of 1936-1980 but also including important
early work. Offering papers by thinkers ranging from Aristotle and Leibniz to Alan Turing and Nobert Wiener, the book
documents the discoveries and inventions that created today's digital world. Each paper is accompanied by a brief essay
by Harry Lewis, the volume's editor, offering historical and intellectual context.
This classic book on formal languages, automata theory, and computational complexity has been updated to present
theoretical concepts in a concise and straightforward manner with the increase of hands-on, practical applications. This
new edition comes with Gradiance, an online assessment tool developed for computer science. Please note, Gradiance
is no longer available with this book, as we no longer support this product.
A thorough exposition of quantum computing and the underlying concepts of quantum physics, with explanations of the relevant
mathematics and numerous examples. The combination of two of the twentieth century's most influential and revolutionary
scientific theories, information theory and quantum mechanics, gave rise to a radically new view of computing and information.
Quantum information processing explores the implications of using quantum mechanics instead of classical mechanics to model
information and its processing. Quantum computing is not about changing the physical substrate on which computation is done
from classical to quantum but about changing the notion of computation itself, at the most basic level. The fundamental unit of
computation is no longer the bit but the quantum bit or qubit. This comprehensive introduction to the field offers a thorough
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exposition of quantum computing and the underlying concepts of quantum physics, explaining all the relevant mathematics and
offering numerous examples. With its careful development of concepts and thorough explanations, the book makes quantum
computing accessible to students and professionals in mathematics, computer science, and engineering. A reader with no prior
knowledge of quantum physics (but with sufficient knowledge of linear algebra) will be able to gain a fluent understanding by
working through the book.
A very active field of research is emerging at the frontier of statistical physics, theoretical computer science/discrete mathematics,
and coding/information theory. This book sets up a common language and pool of concepts, accessible to students and
researchers from each of these fields.
The Routledge Handbook of Phonological Theory provides a comprehensive overview of the major contemporary approaches to
phonology. Phonology is frequently defined as the systematic organisation of the sounds of human language. For some, this
includes aspects of both the surface phonetics together with systematic structural properties of the sound system; for others,
phonology is seen as distinct from, and autonomous from, phonetics. The Routledge Handbook of Phonological Theory surveys
the differing ways in which phonology is viewed, with a focus on current approaches to phonology. Divided into two parts, this
handbook: covers major conceptual frameworks within phonology, including: rule-based phonology; Optimality Theory;
Government Phonology; Dependency Phonology; and connectionist approaches to generative phonology; explores the central
issue of the relationship between phonetics and phonology; features 23 chapters written by leading academics from around the
world. The Routledge Handbook of Phonological Theory is an authoritative survey of this key field in linguistics, and is essential
reading for students studying phonology.
While there are many available textbooks on quantum information theory, most are either too technical for beginners or not
complete enough. Filling this gap, Elements of Quantum Computation and Quantum Communication gives a clear, self-contained
introduction to quantum computation and communication. Written primarily for undergraduate students in p
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