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How do the experts solve difficult problems in software development? In this unique and insightful book, leading computer scientists offer
case studies that reveal how they found unusual, carefully designed solutions to high-profile projects. You will be able to look over the
shoulder of major coding and design experts to see problems through their eyes. This is not simply another design patterns book, or another
software engineering treatise on the right and wrong way to do things. The authors think aloud as they work through their project's
architecture, the tradeoffs made in its construction, and when it was important to break rules. This book contains 33 chapters contributed by
Brian Kernighan, KarlFogel, Jon Bentley, Tim Bray, Elliotte Rusty Harold, Michael Feathers,Alberto Savoia, Charles Petzold, Douglas
Crockford, Henry S. Warren,Jr., Ashish Gulhati, Lincoln Stein, Jim Kent, Jack Dongarra and PiotrLuszczek, Adam Kolawa, Greg Kroah-
Hartman, Diomidis Spinellis, AndrewKuchling, Travis E. Oliphant, Ronald Mak, Rogerio Atem de Carvalho andRafael Monnerat, Bryan
Cantrill, Jeff Dean and Sanjay Ghemawat, SimonPeyton Jones, Kent Dybvig, William Otte and Douglas C. Schmidt, AndrewPatzer, Andreas
Zeller, Yukihiro Matsumoto, Arun Mehta, TV Raman,Laura Wingerd and Christopher Seiwald, and Brian Hayes. Beautiful Code is an
opportunity for master coders to tell their story. All author royalties will be donated to Amnesty International.
The formalism of regular expressions was introduced to obtain the following basic theorems: Synthesis - To every regular expression E one
can effectively obtain a finite automata A with binary output U such that E denotes the behavior of A, U; Analysis - To every finite automaton
A with binary output U one can effectively construct a regular expression E such that the behavior of A, U is denoted by E. It is shown that a
more conventional formalism, a weak second-order arithmetic, can be used in place of the formalism of regular expressions. This result is of
interest for automata theory because formulas of weak second-order arithmetic seem to be more convenient than regular expressions for
formalizing conditions on the behavior of automata. In addition, our synthesis and analysis theorems yield rather complete information on the
strength of weak second-order arithmetic, thus providing an example of applying automata theory to logic. (Author).
This paper considers questions of succinctness of representation of regular sets by regular expressions and finite automata which may
contain special instructions for setting and testing auxiliary Boolean variables. (Author).
This book constitutes the refereed proceedings of the 22nd Annual Symposium on Theoretical Aspects of Computer Science, STACS 2005,
held in Stuttgart, Germany in February 2005. The 54 revised full papers presented together with 3 invited papers were carefully reviewed and
selected from 217 submissions. A broad variety of topics from theoretical computer science are addressed, in particular complexity theory,
algorithmics, computational discrete mathematics, automata theory, combinatorial optimization and approximation, networking and graph
theory, computational geometry, grammar systems and formal languages, etc.
Formal Languages and Automata Theory deals with the mathematical abstraction model of computation and its relation to formal languages.
This book is intended to expose students to the theoretical development of computer science. It also provides conceptual tools that
practitioners use in computer engineering. An assortment of problems illustrative of each method is solved in all possible ways for the benefit
of students. The book also presents challenging exercises designed to hone the analytical skills of students.
This revised and expanded new edition elucidates the elegance and simplicity of the fundamental theory underlying formal languages and
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compilation. Retaining the reader-friendly style of the 1st edition, this versatile textbook describes the essential principles and methods used
for defining the syntax of artificial languages, and for designing efficient parsing algorithms and syntax-directed translators with semantic
attributes. Features: presents a novel conceptual approach to parsing algorithms that applies to extended BNF grammars, together with a
parallel parsing algorithm (NEW); supplies supplementary teaching tools at an associated website; systematically discusses ambiguous
forms, allowing readers to avoid pitfalls; describes all algorithms in pseudocode; makes extensive usage of theoretical models of automata,
transducers and formal grammars; includes concise coverage of algorithms for processing regular expressions and finite automata;
introduces static program analysis based on flow equations.
This is a book about solving problems related to automata and regular expressions. It helps you learn the subject in the most effective way
possible, through problem solving. There are 84 problems with solutions. The introduction provides some background information on
automata, regular expressions, and generating functions. The inclusion of generating functions is one of the unique features of this book. Few
computer science books cover the topic of generating functions for automata and there are only a handful of combinatorics books that
mention it. This is unfortunate since we believe the connection between computer science and combinatorics, that is opened up by these
generating functions, can enrich both subjects and lead to new methods and applications. We cover a few interesting classes of problems for
finite state automata and then show some examples of infinite state automata and recursive regular expressions. The final problem in the
book involves constructing a recursive regular expression for matching regular expressions. This book explains: * Why automata are
important. * The relationship of automata to regular expressions. * The difference between deterministic and nondeterministic automata. *
How to get the regular expression from an automaton. * Why two seemingly different regular expressions can belong to the same automaton.
* How the regular expression for an infinite automaton is different than one for a finite one. * The relationship of a regular expression to a
regular language. * What a generating function for a language tells you about the language. * How to get a generating function from a regular
expression. * How the generating function of a recursive regular expression is different from that of an ordinary regular expression. * How to
test divisibility properties of integers (binary and decimal based) using automata. * How to construct an automaton to search for a given
pattern, or for a given pattern not occurring. * How to construct an automaton for arbitrary patterns and alphabets. * How the recursive regular
expression for nested parentheses leads to the Catalan numbers. Included in this book: * Divisibility problems in binary and decimal. * Pattern
search problems in binary, ternary, and quaternary alphabets. * Pattern search problems for circular strings that contain or do not contain a
given pattern. * Automata, regular expressions, and generating functions for gambling games. * Automata and generating functions for finite
and infinite correctly nested parentheses. * The recursive regular expression for matching regular expressions over a binary alphabet. * A
further reading list.
The theory of parsing is an important application area of the theory of formal languages and automata. The evolution of modem high-level
programming languages created a need for a general and theoretically dean methodology for writing compilers for these languages. It was
perceived that the compilation process had to be "syntax-directed", that is, the functioning of a programming language compiler had to be
defined completely by the underlying formal syntax of the language. A program text to be compiled is "parsed" according to the syntax of the
language, and the object code for the program is generated according to the semantics attached to the parsed syntactic entities. Context-free
grammars were soon found to be the most convenient formalism for describing the syntax of programming languages, and accordingly
methods for parsing context-free languages were devel oped. Practical considerations led to the definition of various kinds of restricted
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context-free grammars that are parsable by means of efficient deterministic linear-time algorithms.
This book constitutes the proceedings of the 4th International Conference, LATA 2010, held in May 2010 in Trier, Germany. The 47 full
papers presented were carefully selected from 115 submissions and focus on topics such as algebraic language theory, algorithmic learning,
bioinformatics, computational biology, pattern recognition, program verification, term rewriting and tree machines.
The description for this book, Automata Studies. (AM-34), Volume 34, will be forthcoming.
Data Structures & Theory of Computation
Algorithms, Languages, Automata, & Compilers A Practical Approach is designed to cover the standard “theory of computing” topics through
a strong emphasis on practical applications rather than theorems and proofs. Finite automata, Turing machines, models of computation,
complexity, solvability, and other topics that form a foundation of modern programming are discussed -first with a gentle theoretical
orientation, and then applied through programming code and practical examples. JFLAP projects and applications are integrated throughout
the book, and C# is used for all code.
This newly expanded and updated second edition of the best-selling classic continues to take the "mystery" out of designing algorithms, and
analyzing their efficacy and efficiency. Expanding on the first edition, the book now serves as the primary textbook of choice for algorithm
design courses while maintaining its status as the premier practical reference guide to algorithms for programmers, researchers, and
students. The reader-friendly Algorithm Design Manual provides straightforward access to combinatorial algorithms technology, stressing
design over analysis. The first part, Techniques, provides accessible instruction on methods for designing and analyzing computer
algorithms. The second part, Resources, is intended for browsing and reference, and comprises the catalog of algorithmic resources,
implementations and an extensive bibliography. NEW to the second edition: • Doubles the tutorial material and exercises over the first edition
• Provides full online support for lecturers, and a completely updated and improved website component with lecture slides, audio and video •
Contains a unique catalog identifying the 75 algorithmic problems that arise most often in practice, leading the reader down the right path to
solve them • Includes several NEW "war stories" relating experiences from real-world applications • Provides up-to-date links leading to the
very best algorithm implementations available in C, C++, and Java
These are my lecture notes from CS381/481: Automata and Computability Theory, a one-semester senior-level course I have taught at
Cornell Uni versity for many years. I took this course myself in thc fall of 1974 as a first-year Ph.D. student at Cornell from Juris Hartmanis
and have been in love with the subject ever sin,:e. The course is required for computer science majors at Cornell. It exists in two forms:
CS481, an honors version; and CS381, a somewhat gentler paced version. The syllabus is roughly the same, but CS481 go es deeper into
thc subject, covers more material, and is taught at a more abstract level. Students are encouraged to start off in one or the other, then switch
within the first few weeks if they find the other version more suitaLle to their level of mathematical skill. The purpose of t.hc course is twofold:
to introduce computer science students to the rieh heritage of models and abstractions that have arisen over the years; and to dew!c'p the
capacity to form abstractions of their own and reason in terms of them.
The second edition of Haskell: The Craft of Functional Programming is essential reading for beginners to functional programming and
newcomers to the Haskell programming language. The emphasis is on the process of crafting programs and the text contains many
examples and running case studies, as well as advice on program design, testing, problem solving and how to avoid common pitfalls.
Regular expressions are an extremely powerful tool for manipulating text and data. They are now standard features in a wide range of
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languages and popular tools, including Perl, Python, Ruby, Java, VB.NET and C# (and any language using the .NET Framework), PHP, and
MySQL. If you don't use regular expressions yet, you will discover in this book a whole new world of mastery over your data. If you already
use them, you'll appreciate this book's unprecedented detail and breadth of coverage. If you think you know all you need to know about
regularexpressions, this book is a stunning eye-opener. As this book shows, a command of regular expressions is an invaluable skill. Regular
expressions allow you to code complex and subtle text processing that you never imagined could be automated. Regular expressions can
save you time and aggravation. They can be used to craft elegant solutions to a wide range of problems. Once you've mastered regular
expressions, they'll become an invaluable part of your toolkit. You will wonder how you ever got by without them. Yet despite their wide
availability, flexibility, and unparalleled power, regular expressions are frequently underutilized. Yet what is power in the hands of an expert
can be fraught with peril for the unwary. Mastering Regular Expressions will help you navigate the minefield to becoming an expert and help
you optimize your use of regular expressions. Mastering Regular Expressions, Third Edition, now includes a full chapter devoted to PHP and
its powerful and expressive suite of regular expression functions, in addition to enhanced PHP coverage in the central "core" chapters.
Furthermore, this edition has been updated throughout to reflect advances in other languages, including expanded in-depth coverage of
Sun's java.util.regex package, which has emerged as the standard Java regex implementation.Topics include: A comparison of features
among different versions of many languages and tools How the regular expression engine works Optimization (major savings available here!)
Matching just what you want, but not what you don't want Sections and chapters on individual languages Written in the lucid, entertaining
tone that makes a complex, dry topic become crystal-clear to programmers, and sprinkled with solutions to complex real-world problems,
Mastering Regular Expressions, Third Edition offers a wealth information that you can put to immediateuse. Reviews of this new edition and
the second edition: "There isn't a better (or more useful) book available on regular expressions." --Zak Greant, Managing Director, eZ
Systems "A real tour-de-force of a book which not only covers the mechanics of regexes in extraordinary detail but also talks about efficiency
and the use of regexes in Perl, Java, and .NET...If you use regular expressions as part of your professional work (even if you already have a
good book on whatever language you're programming in) I would strongly recommend this book to you." --Dr. Chris Brown, Linux Format
"The author does an outstanding job leading the reader from regexnovice to master. The book is extremely easy to read and chock full
ofuseful and relevant examples...Regular expressions are valuable toolsthat every developer should have in their toolbox. Mastering
RegularExpressions is the definitive guide to the subject, and an outstandingresource that belongs on every programmer's bookshelf. Ten out
of TenHorseshoes." --Jason Menard, Java Ranch
Formal languages and automata theory is the study of abstract machines and how these can be used for solving problems. The book has a
simple and exhaustive approach to topics like automata theory, formal languages and theory of computation. These descriptions are followed
by numerous relevant examples related to the topic. A brief introductory chapter on compilers explaining its relation to theory of computation
is also given.
This volume gives the proceedings of STACS 92. Topics include parallel algorithms, logic and semantics, computational geometry, automata
and languages, structural complexity, complexity, distributed systems, algorithms, cryptography, VLSI, words and rewriting, and systems.
While compilers for high-level programming languages are large complex software systems, they have particular
characteristics that differentiate them from other software systems. Their functionality is almost completely well-defined –
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ideally there exist complete precise descriptions of the source and target languages. Additional descriptions of the
interfaces to the operating system, programming system and programming environment, and to other compilers and
libraries are often available. This book deals with the analysis phase of translators for programming languages. It
describes lexical, syntactic and semantic analysis, specification mechanisms for these tasks from the theory of formal
languages, and methods for automatic generation based on the theory of automata. The authors present a conceptual
translation structure, i.e., a division into a set of modules, which transform an input program into a sequence of steps in a
machine program, and they then describe the interfaces between the modules. Finally, the structures of real translators
are outlined. The book contains the necessary theory and advice for implementation. This book is intended for students
of computer science. The book is supported throughout with examples, exercises and program fragments.
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.
JFLAP: An Interactive Formal Languages and Automata Package is a hands-on supplemental guide through formal
languages and automata theory. JFLAP guides students interactively through many of the concepts in an automata
theory course or the early topics in a compiler course, including the descriptions of algorithms JFLAP has implemented.
Students can experiment with the concepts in the text and receive immediate feedback when applying these concepts
with the accompanying software. The text describes each area of JFLAP and reinforces concepts with end-of-chapter
exercises. In addition to JFLAP, this guide incorporates two other automata theory tools into JFLAP: JellRap and Pate.
The organized and accessible format of Automata Theory and Formal Languages allows students to learn important
concepts in an easy-to-understand, question-and-answer format. This portable learning tool has been designed as a one-
stop reference for students to understand and master the subjects by themselves.
Interest in finite automata theory continues to grow, not only because of its applications in computer science, but also
because of more recent applications in mathematics, particularly group theory and symbolic dynamics. The subject itself
lies on the boundaries of mathematics and computer science, and with a balanced approach that does justice to both
aspects, this book provides a well-motivated introduction to the mathematical theory of finite automata. The first half of
Finite Automata focuses on the computer science side of the theory and culminates in Kleene's Theorem, which the
author proves in a variety of ways to suit both computer scientists and mathematicians. In the second half, the focus
shifts to the mathematical side of the theory and constructing an algebraic approach to languages. Here the author
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proves two main results: Schützenberger's Theorem on star-free languages and the variety theorem of Eilenberg and
Schützenberger. Accessible even to students with only a basic knowledge of discrete mathematics, this treatment
develops the underlying algebra gently but rigorously, and nearly 200 exercises reinforce the concepts. Whether your
students' interests lie in computer science or mathematics, the well organized and flexible presentation of Finite
Automata provides a route to understanding that you can tailor to their particular tastes and abilities.
Finally, you can learn computation theory and programming language design in an engaging, practical way.
Understanding Computation explains theoretical computer science in a context you’ll recognize, helping you appreciate
why these ideas matter and how they can inform your day-to-day programming. Rather than use mathematical notation
or an unfamiliar academic programming language like Haskell or Lisp, this book uses Ruby in a reductionist manner to
present formal semantics, automata theory, and functional programming with the lambda calculus. It’s ideal for
programmers versed in modern languages, with little or no formal training in computer science. Understand fundamental
computing concepts, such as Turing completeness in languages Discover how programs use dynamic semantics to
communicate ideas to machines Explore what a computer can do when reduced to its bare essentials Learn how
universal Turing machines led to today’s general-purpose computers Perform complex calculations, using simple
languages and cellular automata Determine which programming language features are essential for computation
Examine how halting and self-referencing make some computing problems unsolvable Analyze programs by using
abstract interpretation and type systems
Presents easily accessible coverage of language theory, concentrating on the major properties of the fundamental and automata
models for languages. Focuses on practical applications such as finite automata and pattern matching, regular expressions and
text editing, extended context-free grammars, and syntax diagrams. Simple and elegant proofs are given for theorems usually
considered difficult (e.g., Parikh's theorem or the proof that every finite automata has an equivalent regular expression). Provides
algorithms in a Pascal-like notation which complement discussions of constructions and programming. Each chapter includes a
springboard section introducing topics for further investigation. Also provides short exercises and programming projects plus
extensive examples.
A compiler translates a program written in a high level language into a program written in a lower level language. For students of
computer science, building a compiler from scratch is a rite of passage: a challenging and fun project that offers insight into many
different aspects of computer science, some deeply theoretical, and others highly practical. This book offers a one semester
introduction into compiler construction, enabling the reader to build a simple compiler that accepts a C-like language and
translates it into working X86 or ARM assembly language. It is most suitable for undergraduate students who have some
experience programming in C, and have taken courses in data structures and computer architecture.
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A step-by-step development of the theory of automata, languages and computation. Intended for use as the basis of an
introductory course at both junior and senior levels, the text is organized so as to allow the design of various courses based on
selected material. It features basic models of computation, formal languages and their properties; computability, decidability and
complexity; a discussion of modern trends in the theory of automata and formal languages; design of programming languages,
including the development of a new programming language; and compiler design, including the construction of a complete
compiler. Alexander Meduna uses clear definitions, easy-to-follow proofs and helpful examples to make formerly obscure concepts
easy to understand. He also includes challenging exercises and programming projects to enhance the reader's comprehension,
and many 'real world' illustrations and applications in practical computer science.
This book constitutes the refereed proceedings of the 11th International Conference on Language and Automata Theory and
Applications, LATA 2017, held in Umeå, Sweden, in March 2017. The 31 revised full papers presented together with 4 invited talks
were carefully reviewed and selected from 73 submissions. The papers cover the following topics: algorithmic learning and
semantics; automata and logics; combinatorics on words, compression, and pattern matching; complexity; finite automata;
grammars, languages, and parsing; graphs and Petri Nets; non-classical automata; and pushdown automata and systems.
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