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Principles Of Programming Languages
We’ve known about algorithms for millennia, but we’ve only been writing c-
puter programs for a few decades. A big di?erence between the Euclidean or
Eratosthenes age and ours is that since the middle of the twentieth century, we
express the algorithms we conceive using formal languages: programming
languages. Computer scientists are not the only ones who use formal languages.
- tometrists, for example, prescribe eyeglasses using very technical expressions,
? ? such as “OD: -1.25 (-0.50) 180 OS: -1.00 (-0.25) 180 ”, in which the parent-
ses are essential. Many such formal languages have been created throughout
history: musical notation, algebraic notation, etc. In particular, such languages
have long been used to control machines, such as looms and cathedral chimes.
However, until the appearance of programming languages, those languages
were only of limited importance: they were restricted to specialised ?elds with
only a few specialists and written texts of those languages remained relatively
scarce. This situation has changed with the appearance of programming l-
guages, which have a wider range of applications than the prescription of e-
glassesorthecontrolofaloom,areusedbylargecommunities,andhaveallowed the
creation of programs of many hundreds of thousands of lines.
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You're about to lay your hands on my most proudly computer programming
fundamental course. This is where to begin if you've never written a line of code
in your life or even if you have, and want to review the basics. No matter what
programming language you're most interested in, even if you're not completely
sure about that, this course will make learning that language easier. We'll do this
by starting with the most fundamental critical questions: How do you actually
write a computer program and get the computer to understand it? We'll jump into
the syntax, the rules of programming languages and see many different
examples to get the big picture of how we need to think about data and control
the way our programs flow. We'll even cover complex topics like recursion and
data types. We will finish by exploring things that make real world programming
easier, from libraries and frameworks to SDKs and APIs. But you won't find a lot
of bullet points in this book. This is a highly visual course, and by the end of it,
you'll understand much more about the process of programming and how to
move forward with writing any kind of application. But unlike most courses, this
one does not require prior knowledge of any one programming language,
operating system or application. There is nothing to download, nothing to install.
So just give me your attention as you go through the course. Finally, you will
know how to choose the right programming language for YOU. There are so
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many Programming languages out there these days but in this book I show you
how to choose the language that meets your specific needs, so that you can save
time and energy. With my honest advice, you can not make a wrong choice.
A completely revised edition, offering new design recipes for interactive programs
and support for images as plain values, testing, event-driven programming, and
even distributed programming. This introduction to programming places computer
science at the core of a liberal arts education. Unlike other introductory books, it
focuses on the program design process, presenting program design guidelines
that show the reader how to analyze a problem statement, how to formulate
concise goals, how to make up examples, how to develop an outline of the
solution, how to finish the program, and how to test it. Because learning to design
programs is about the study of principles and the acquisition of transferable skills,
the text does not use an off-the-shelf industrial language but presents a tailor-
made teaching language. For the same reason, it offers DrRacket, a
programming environment for novices that supports playful, feedback-oriented
learning. The environment grows with readers as they master the material in the
book until it supports a full-fledged language for the whole spectrum of
programming tasks. This second edition has been completely revised. While the
book continues to teach a systematic approach to program design, the second
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edition introduces different design recipes for interactive programs with graphical
interfaces and batch programs. It also enriches its design recipes for functions
with numerous new hints. Finally, the teaching languages and their IDE now
come with support for images as plain values, testing, event-driven programming,
and even distributed programming.
A new edition of a textbook that provides students with a deep, working
understanding of the essential concepts of programming languages, completely
revised, with significant new material. This book provides students with a deep,
working understanding of the essential concepts of programming languages.
Most of these essentials relate to the semantics, or meaning, of program
elements, and the text uses interpreters (short programs that directly analyze an
abstract representation of the program text) to express the semantics of many
essential language elements in a way that is both clear and executable. The
approach is both analytical and hands-on. The book provides views of
programming languages using widely varying levels of abstraction, maintaining a
clear connection between the high-level and low-level views. Exercises are a vital
part of the text and are scattered throughout; the text explains the key concepts,
and the exercises explore alternative designs and other issues. The complete
Scheme code for all the interpreters and analyzers in the book can be found
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online through The MIT Press web site. For this new edition, each chapter has
been revised and many new exercises have been added. Significant additions
have been made to the text, including completely new chapters on modules and
continuation-passing style. Essentials of Programming Languages can be used
for both graduate and undergraduate courses, and for continuing education
courses for programmers.
In programming courses, using the different syntax of multiple languages, such
as C++, Java, PHP, and Python, for the same abstraction often confuses
students new to computer science. Introduction to Programming Languages
separates programming language concepts from the restraints of multiple
language syntax by discussing the concepts at an abstract level. Designed for a
one-semester undergraduate course, this classroom-tested book teaches the
principles of programming language design and implementation. It presents:
Common features of programming languages at an abstract level rather than a
comparative level The implementation model and behavior of programming
paradigms at abstract levels so that students understand the power and
limitations of programming paradigms Language constructs at a paradigm level A
holistic view of programming language design and behavior To make the book
self-contained, the author introduces the necessary concepts of data structures
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and discrete structures from the perspective of programming language theory.
The text covers classical topics, such as syntax and semantics, imperative
programming, program structures, information exchange between subprograms,
object-oriented programming, logic programming, and functional programming. It
also explores newer topics, including dependency analysis, communicating
sequential processes, concurrent programming constructs, web and multimedia
programming, event-based programming, agent-based programming,
synchronous languages, high-productivity programming on massive parallel
computers, models for mobile computing, and much more. Along with problems
and further reading in each chapter, the book includes in-depth examples and
case studies using various languages that help students understand syntax in
practical contexts.
This new volume makes sense of the jumble of techno-jargon and programming
acronyms for high school and undergraduate students. More than 125 entries
explain the fundamental concepts, popular languages, systems, and protocols
that go into computer programming and coding.
Principles of Programming: Basic Concepts is a first programming resource for
students and homeschoolers wanting an introduction to programming. This book
will take you through the simplest of programs all the way through complex logic
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in ten easy lessons. 10 easy lessons each with key concepts important to
programming 26 practice programs to be written by the student 16 advanced
exercises for extra instruction and challenge download all the code to create
each program This book is intended for students and homeschool children ages
9-16 who have some basic mathematics understanding and independent study
skills. It's a standalone curriculum or unit study on programming basics. Each
lesson takes approximately 30-60 minutes to complete depending on skill level. It
can be a boost for the student to have a parent or teacher read through the
chapter with the child, even if the child does the work independently.
Homeschoolers can benefit from this unit study as it is written to challenge young
students use of technology. The basic concepts presented in the book center
around using Small Basic as a programming language. Small Basic is a simplistic
language great for learning entry level programming skills. The concepts in the
book are central to programming the easiest of programs all the way through
complex programming systems. Using Small Basic, combined with these basic
programming concepts, the beginner programmer can quickly learn to program
computers and gain the basics of programming.
Principles of Programming LanguagesSpringer Science & Business Media
This text develops a comprehensive theory of programming languages based on type systems
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and structural operational semantics. Language concepts are precisely defined by their static
and dynamic semantics, presenting the essential tools both intuitively and rigorously while
relying on only elementary mathematics. These tools are used to analyze and prove properties
of languages and provide the framework for combining and comparing language features. The
broad range of concepts includes fundamental data types such as sums and products,
polymorphic and abstract types, dynamic typing, dynamic dispatch, subtyping and refinement
types, symbols and dynamic classification, parallelism and cost semantics, and concurrency
and distribution. The methods are directly applicable to language implementation, to the
development of logics for reasoning about programs, and to the formal verification language
properties such as type safety. This thoroughly revised second edition includes exercises at
the end of nearly every chapter and a new chapter on type refinements.
The Structure of Typed Programming Languages describes the fundamental syntactic and
semantic features of modern programming languages, carefully spelling out their impacts on
language design. Using classical and recent research from lambda calculus and type theory, it
presents a rational reconstruction of the Algol-like imperative languages such as Pascal, Ada,
and Modula-3, and the higher-order functional languages such as Scheme and ML. David
Schmidt's text is based on the premise that although few programmers ever actually design a
programming language, it is important for them to understand the structuring techniques. His
use of these techniques in a reconstruction of existing programming languages and in the
design of new ones allows programmers and would-be programmers to see why existing
languages are structured the way they are and how new languages can be built using
variations on standard themes. The text is unique in its tutorial presentation of higher-order
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lambda calculus and intuitionistic type theory. The latter in particular reveals that a
programming language is a logic in which its typing system defines the propositions of the logic
and its well-typed programs constitute the proofs of the propositions. The Structure of Typed
Programming Languages is designed for use in a first or second course on principles of
programming languages. It assumes a basic knowledge of programming languages and
mathematics equivalent to a course based on books such as Friedman, Wand, and Haynes':
Essentials of Programming Languages. As Schmidt covers both the syntax and the semantics
of programming languages, his text provides a perfect precursor to a more formal presentation
of programming language semantics such as Gunter's Semantics of Programming Languages.
“This book is a systematic exposition of the fundamental concepts and general principles
underlying programming languages in current use.” -- Preface.
Programming Language Explorations is a tour of several modern programming languages in
use today. The book teaches fundamental language concepts using a language-by-language
approach. As each language is presented, the authors introduce new concepts as they appear,
and revisit familiar ones, comparing their implementation with those from languages seen in
prior chapters. The goal is to present and explain common theoretical concepts of language
design and usage, illustrated in the context of practical language overviews. Twelve languages
have been carefully chosen to illustrate a wide range of programming styles and paradigms.
The book introduces each language with a common trio of example programs, and continues
with a brief tour of its basic elements, type system, functional forms, scoping rules,
concurrency patterns, and sometimes, metaprogramming facilities. Each language chapter
ends with a summary, pointers to open source projects, references to materials for further
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study, and a collection of exercises, designed as further explorations. Following the twelve
featured language chapters, the authors provide a brief tour of over two dozen additional
languages, and a summary chapter bringing together many of the questions explored
throughout the text. Targeted to both professionals and advanced college undergraduates
looking to expand the range of languages and programming patterns they can apply in their
work and studies, the book pays attention to modern programming practice, covers cutting-
edge languages and patterns, and provides many runnable examples, all of which can be
found in an online GitHub repository. The exploration style places this book between a tutorial
and a reference, with a focus on the concepts and practices underlying programming language
design and usage. Instructors looking for material to supplement a programming languages or
software engineering course may find the approach unconventional, but hopefully, a lot more
fun.
The manual describes LISP, a formal mathematical language. LISP differs from most
programming languages in three important ways. The first way is in the nature of the data. The
LISP language is designed primarily for symbolic data processing used for symbolic
calculations in differential and integral calculus, electrical circuit theory, mathematical logic,
game playing, and other fields of artificial intelligence. The manual describes LISP, a formal
mathematical language. LISP differs from most programming languages in three important
ways. The first way is in the nature of the data. In the LISP language, all data are in the form of
symbolic expressions usually referred to as S-expressions, of indefinite length, and which have
a branching tree-type of structure, so that significant subexpressions can be readily isolated. In
the LISP system, the bulk of the available memory is used for storing S-expressions in the form
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of list structures. The second distinction is that the LISP language is the source language itself
which specifies in what way the S-expressions are to be processed. Third, LISP can interpret
and execute programs written in the form of S-expressions. Thus, like machine language, and
unlike most other high level languages, it can be used to generate programs for further
executions.
Constraints are everywhere: most computational problems can be described in terms of
restrictions imposed on the set of possible solutions, and constraint programming is a problem-
solving technique that works by incorporating those restrictions in a programming environment.
It draws on methods from combinatorial optimisation and artificial intelligence, and has been
successfully applied in a number of fields from scheduling, computational biology, finance,
electrical engineering and operations research through to numerical analysis. This textbook for
upper-division students provides a thorough and structured account of the main aspects of
constraint programming. The author provides many worked examples that illustrate the
usefulness and versatility of this approach to programming, as well as many exercises
throughout the book that illustrate techniques, test skills and extend the text. Pointers to
current research, extensive historical and bibliographic notes, and a comprehensive list of
references will also be valuable to professionals in computer science and artificial intelligence.
A textbook that uses a hands-on approach to teach principles of programming languages, with
Java as the implementation language. This introductory textbook teaches the principles of
programming languages by using an experiential learning style, in which students learn about
language features by realizing those features in a pedagogical compiler. Students use
Java--the most commonly used programming language in the first two years of the computer
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science curriculum--as the implementation language throughout. The book also discusses a
range of emerging topics in programming languages missing from existing textbooks, including
concurrency, Big Data, and event-driven programming. The goal is to prepare students to
design, implement, analyze, and understand both domain-specific and general-purpose
programming languages. The book first develops basic concepts in languages, including
means of computation using primitive values, means of combination such as variable definition
and functions, and means of abstraction such as functions and recursive functions. It then
examines imperative features such as references, concurrency features such as fork, and
reactive features such as event handling. Finally, it looks at language features that express
important, and often different, perspectives of thinking about computation, including those of
logic programming and flow-based programming. Each chapter is associated with a working
implementation of a small programming language, and students are encouraged to obtain the
code corresponding to the chapters and follow along. Students should have experience in
programming with Java as well as an understanding of object-oriented classes, inheritance,
polymorphism, and static classes.
The Formal Semantics of Programming Languages provides the basic mathematical
techniques necessary for those who are beginning a study of the semantics and logics of
programming languages. These techniques will allow students to invent, formalize, and justify
rules with which to reason about a variety of programming languages. Although the treatment
is elementary, several of the topics covered are drawn from recent research, including the vital
area of concurency. The book contains many exercises ranging from simple to
miniprojects.Starting with basic set theory, structural operational semantics is introduced as a
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way to define the meaning of programming languages along with associated proof techniques.
Denotational and axiomatic semantics are illustrated on a simple language of while-programs,
and fall proofs are given of the equivalence of the operational and denotational semantics and
soundness and relative completeness of the axiomatic semantics. A proof of Godel's
incompleteness theorem, which emphasizes the impossibility of achieving a fully complete
axiomatic semantics, is included. It is supported by an appendix providing an introduction to
the theory of computability based on while-programs. Following a presentation of domain
theory, the semantics and methods of proof for several functional languages are treated. The
simplest language is that of recursion equations with both call-by-value and call-by-name
evaluation. This work is extended to lan guages with higher and recursive types, including a
treatment of the eager and lazy lambda-calculi. Throughout, the relationship between
denotational and operational semantics is stressed, and the proofs of the correspondence
between the operation and denotational semantics are provided. The treatment of recursive
types - one of the more advanced parts of the book - relies on the use of information systems
to represent domains. The book concludes with a chapter on parallel programming languages,
accompanied by a discussion of methods for specifying and verifying nondeterministic and
parallel programs.
With great pleasure, I accepted the invitation extended to me to write these few lines of
Foreword. I accepted for at least two reasons. The ?rst is that the request came to me from
two colleagues for whom I have always had the greatest regard, starting from the time when I
?rst knew and appreciated them as students and as young researchers. The second reason is
that the text by Gabbrielli and Martini is very near to the book that I would have liked to have
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written but, for various reasons, never have. In
particular,theapproachadoptedinthisbookistheonewhichImyselfhavefollowed when organising
the various courses on programming languages I have taught for almost thirty years at different
levels under various titles. The approach, summarised in 2 words, is that of introducing the
general concepts (either using linguistic mechanisms or the implementation structures
corresponding to them) in a manner that is independent of any speci?c language; once this is
done, “real languages” are introduced. This is the only approach that allows one to - veal
similarities between apparently quite different languages (and also between paradigms). At the
same time, it makes the task of learning different languages e- ier. In my experience as a
lecturer, ex-students recall the principles learned in the course even after many years; they still
appreciate the approach which allowed them to adapt to technological developments without
too much dif?culty.
A straightforward, step-by-step introduction to clear and elegant object-oriented programming.
Using a language that's perfect for this kind of programming, the book has been tested in
numerous courses and workshops over ten years. Programming Smalltalk is particularly suited
for readers with no prior programming knowledge. Starting from the first principles of
programming, it teaches you how to use and create algorithms (reusable rules for problem-
solving) and the basic building blocks of software. It goes on to explain how to develop
complete applications and has a whole chapter on web applications as well as case studies.
Now translated into English, this edition was completely revised to be consistent with the latest
version of Cincom® VisualWorks®, a professional Smalltalk environment. All examples were
created using VisualWorks, which is available without cost for educational purposes, and can
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be downloaded and installed on any up-to-date computer.
Focuses on designing, implementation, properties and limitations of new and existing
programming languages. The book supports a critical study of the Imperative, Functional and
Logic Languages focusing on both principles and paradigms which allows for flexibility in how
the text can be used.
'Programming .NET Components', second edition, updated to cover .NET 2.0., introduces the
Microsoft .NET Framework for building components on Windows platforms. From its many
lessons, tips, and guidelines, readers will learn how to use the .NET Framework to program
reusable, maintainable, and robust components.
This textbook offers an understanding of the essential concepts of programming languages.
The text uses interpreters, written in Scheme, to express the semantics of many essential
language elements in a way that is both clear and directly executable.
An Introduction to Programming by the Inventor of C++ Preparation for
Programming in the Real World The book assumes that you aim eventually to
write non-trivial programs, whether for work in software development or in some
other technical field. Focus on Fundamental Concepts and Techniques The book
explains fundamental concepts and techniques in greater depth than traditional
introductions. This approach will give you a solid foundation for writing useful,
correct, maintainable, and efficient code. Programming with Today's C++ (C++11
and C++14) The book is an introduction to programming in general, including
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object-oriented programming and generic programming. It is also a solid
introduction to the C++ programming language, one of the most widely used
languages for real-world software. The book presents modern C++ programming
techniques from the start, introducing the C++ standard library and C++11 and
C++14 features to simplify programming tasks. For Beginners--And Anyone Who
Wants to Learn Something New The book is primarily designed for people who
have never programmed before, and it has been tested with many thousands of
first-year university students. It has also been extensively used for self-study.
Also, practitioners and advanced students have gained new insight and guidance
by seeing how a master approaches the elements of his art. Provides a Broad
View The first half of the book covers a wide range of essential concepts, design
and programming techniques, language features, and libraries. Those will enable
you to write programs involving input, output, computation, and simple graphics.
The second half explores more specialized topics (such as text processing,
testing, and the C programming language) and provides abundant reference
material. Source code and support supplements are available from the author's
website.
Program analysis utilizes static techniques for computing reliable information
about the dynamic behavior of programs. Applications include compilers (for
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code improvement), software validation (for detecting errors) and transformations
between data representation (for solving problems such as Y2K). This book is
unique in providing an overview of the four major approaches to program
analysis: data flow analysis, constraint-based analysis, abstract interpretation,
and type and effect systems. The presentation illustrates the extensive
similarities between the approaches, helping readers to choose the best one to
utilize.
In-depth case studies of representative languages from five generations of
programming language design (Fortran, Algol-60, Pascal, Ada, LISP, Smalltalk,
and Prolog) are used to illustrate larger themes."--BOOK JACKET.
This book provides an overview of the theoretical underpinnings of modern
probabilistic programming and presents applications in e.g., machine learning,
security, and approximate computing. Comprehensive survey chapters make the
material accessible to graduate students and non-experts. This title is also
available as Open Access on Cambridge Core.
By introducing the principles of programming languages, using the Java
language as a support, Gilles Dowek provides the necessary fundamentals of
this language as a first objective. It is important to realise that knowledge of a
single programming language is not really enough. To be a good programmer,

Page 17/22



Read Book Principles Of Programming Languages

you should be familiar with several languages and be able to learn new ones. In
order to do this, you’ll need to understand universal concepts, such as functions
or cells, which exist in one form or another in all programming languages. The
most effective way to understand these universal concepts is to compare two or
more languages. In this book, the author has chosen Caml and C. To understand
the principles of programming languages, it is also important to learn how to
precisely define the meaning of a program, and tools for doing so are discussed.
Finally, there is coverage of basic algorithms for lists and trees. Written for
students, this book presents what all scientists and engineers should know about
programming languages.
Introduces the features of the C programming language, discusses data types,
variables, operators, control flow, functions, pointers, arrays, and structures, and
looks at the UNIX system interface
Written in an informal yet informative style, Programming Language
Fundamentals by Example uses active learning techniques, giving students a
professional learning experience based on professional methods applied with
professional standards. It provides an understanding of the many languages and
notations used in computer science, the formal models
The Go Programming Language is the authoritative resource for any programmer who wants
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to learn Go. It shows how to write clear and idiomatic Go to solve real-world problems. The
book does not assume prior knowledge of Go nor experience with any specific language, so
you’ll find it accessible whether you’re most comfortable with JavaScript, Ruby, Python, Java,
or C++. The first chapter is a tutorial on the basic concepts of Go, introduced through programs
for file I/O and text processing, simple graphics, and web clients and servers. Early chapters
cover the structural elements of Go programs: syntax, control flow, data types, and the
organization of a program into packages, files, and functions. The examples illustrate many
packages from the standard library and show how to create new ones of your own. Later
chapters explain the package mechanism in more detail, and how to build, test, and maintain
projects using the go tool. The chapters on methods and interfaces introduce Go’s
unconventional approach to object-oriented programming, in which methods can be declared
on any type and interfaces are implicitly satisfied. They explain the key principles of
encapsulation, composition, and substitutability using realistic examples. Two chapters on
concurrency present in-depth approaches to this increasingly important topic. The first, which
covers the basic mechanisms of goroutines and channels, illustrates the style known as
communicating sequential processes for which Go is renowned. The second covers more
traditional aspects of concurrency with shared variables. These chapters provide a solid
foundation for programmers encountering concurrency for the first time. The final two chapters
explore lower-level features of Go. One covers the art of metaprogramming using reflection.
The other shows how to use the unsafe package to step outside the type system for special
situations, and how to use the cgo tool to create Go bindings for C libraries. The book features
hundreds of interesting and practical examples of well-written Go code that cover the whole
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language, its most important packages, and a wide range of applications. Each chapter has
exercises to test your understanding and explore extensions and alternatives. Source code is
freely available for download from http://gopl.io/ and may be conveniently fetched, built, and
installed using the go get command.
Tucker and Noonan's new approach emphasizes a thorough, hands-on treatment of key issues
in programming language design, providing a balanced mix of explanation and
experimentation. Opening chapters present the fundamental principals of programming
languages, while optional companion chapters provide implementation-based, hands-on
experience that delves even deeper. This edition also includes a greatly expanded treatment of
the four major programming paradigms, incorporating a number of the most current languages
such as Perl and Python. Special topics presented include event-handling, concurrency, and
an all-new chapter on correctness. Overall, this edition provides both broad and deep coverage
of language design principles and the major paradigms, allowing users the flexibility of
choosing what topics to emphasize.
This excellent addition to the UTiCS series of undergraduate textbooks provides a detailed and
up to date description of the main principles behind the design and implementation of modern
programming languages. Rather than focusing on a specific language, the book identifies the
most important principles shared by large classes of languages. To complete this general
approach, detailed descriptions of the main programming paradigms, namely imperative,
object-oriented, functional and logic are given, analysed in depth and compared. This provides
the basis for a critical understanding of most of the programming languages. An historical
viewpoint is also included, discussing the evolution of programming languages, and to provide
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a context for most of the constructs in use today. The book concludes with two chapters which
introduce basic notions of syntax, semantics and computability, to provide a completely
rounded picture of what constitutes a programming language. /div
Kenneth Louden and Kenneth Lambert's new edition of PROGRAMMING LANGUAGES:
PRINCIPLES AND PRACTICE, 3E gives advanced undergraduate students an overview of
programming languages through general principles combined with details about many modern
languages. Major languages used in this edition include C, C++, Smalltalk, Java, Ada, ML,
Haskell, Scheme, and Prolog; many other languages are discussed more briefly. The text also
contains extensive coverage of implementation issues, the theoretical foundations of
programming languages, and a large number of exercises, making it the perfect bridge to
compiler courses and to the theoretical study of programming languages. Important Notice:
Media content referenced within the product description or the product text may not be
available in the ebook version.
A comprehensive undergraduate textbook covering both theory and practical design issues,
with an emphasis on object-oriented languages.
The design and implementation of programming languages, from Fortran and Cobol to Caml
and Java, has been one of the key developments in the management of ever more complex
computerized systems. Introduction to the Theory of Programming Languages gives the reader
the means to discover the tools to think, design, and implement these languages. It proposes a
unified vision of the different formalisms that permit definition of a programming language:
small steps operational semantics, big steps operational semantics, and denotational
semantics, emphasising that all seek to define a relation between three objects: a program, an
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input value, and an output value. These formalisms are illustrated by presenting the semantics
of some typical features of programming languages: functions, recursivity, assignments,
records, objects, ... showing that the study of programming languages does not consist of
studying languages one after another, but is organized around the features that are present in
these various languages. The study of these features leads to the development of evaluators,
interpreters and compilers, and also type inference algorithms, for small languages.
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