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Mathematical Structures for Computer Science

New corrected printing of a well-established text on logic at the introductory level.

ADTs, Data Structures, and Problem Solving with C++

This is a systematic and well-paced introduction to mathematical logic. Excellent
as a course text, the book does not presuppose any previous knowledge and can
be used also for self-study by more ambitious students. Starting with the basics of
set theory, induction and computability, it covers propositional and first-order logic
their syntax, reasoning systems and semantics. Soundness and completeness
results for Hilbert's and Gentzen's systems are presented, along with simple
decidability arguments. The general applicability of various concepts and
techniques is demonstrated by highlighting their consistent reuse in different
contexts. Unlike in most comparable texts, presentation of syntactic reasoning
systems precedes the semantic explanations. The simplicity of syntactic
constructions and rules of a high, though often neglected, pedagogical value aids
students in approaching more complex semantic issues. This order of presentation
also brings forth the relative independence of syntax from the semantics, helping
to appreciate the importance of the purely symbolic systems, like those underlying
computers. An overview of the history of logic precedes the main text, in which
careful presentation of concepts, results and examples is accompanied by the
informal analogies and illustrations. These informal aspects are kept clearly apart
from the technical ones. Together, they form a unique text which may be
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appreciated equally by lecturers and students occupied with mathematical
precision, as well as those interested in the relations of logical formalisms to the
problems of computability and the philosophy of mathematical logic.

Basic Discrete Mathematics

Here is a complete package for programmers who are new to UNIX or who would
like to make better use of the system. The book provides an introduction to all the
tools needed for a C programmer. The CD contains sources and binaries for the
most popular GNU tools, including their C/C++ compiler.

A Logical Approach to Discrete Math

Master the fundamentals of discrete mathematics with DISCRETE MATHEMATICS
FOR COMPUTER SCIENCE with Student Solutions Manual CD-ROM! An increasing
number of computer scientists from diverse areas are using discrete mathematical
structures to explain concepts and problems and this mathematics text shows you
how to express precise ideas in clear mathematical language. Through a wealth of
exercises and examples, you will learn how mastering discrete mathematics will
help you develop important reasoning skills that will continue to be useful
throughout your career.

Applied Discrete Structures

For the introductory Data Structures course (CS2) that follows a first course in
programming. A presentation of essential principles and practices in data
structures using C++. Reflecting trends in computer science, new and revised
material in the Second Edition places increased emphasis on abstract data types
(ADTs) and object-oriented design.

Discrete Mathematics with Applications, Metric Edition

A mathematically sophisticated introduction to Turing's theory, Boolean functions,
automata, and formal languages.

Introduction to Mathematical Logic

Data Structures and Problem Solving Using Java

This first-year course in discrete mathematics requires no calculus or computer
programming experience. The approach stresses finding efficient algorithms,
rather than existential results. Provides an introduction to constructing proofs
(especially by induction), and an introduction to algorithmic problem-solving. All
algorithms are presented in English, in a format compatible with the Pascal
programming language. Contains many exercises, with answers at the back of the
book (detailed solutions being supplied for difficult problems).

Discrete Structures, Logic, and Computability
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This book covers elementary discrete mathematics for computer science and
engineering. It emphasizes mathematical definitions and proofs as well as
applicable methods. Topics include formal logic notation, proof methods; induction,
well-ordering; sets, relations; elementary graph theory; integer congruences;
asymptotic notation and growth of functions; permutations and combinations,
counting principles; discrete probability. Further selected topics may also be
covered, such as recursive definition and structural induction; state machines and
invariants; recurrences; generating functions.

Logic and Discrete Mathematics

This edition offers a pedagogically rich and intuitive introduction to discrete
mathematics structures. It meets the needs of computer science majors by being
both comprehensive and accessible.

Lectures in Logic and Set Theory: Volume 2, Set Theory

This book offers an introduction to mathematical proofs and to the fundamentals of
modern mathematics. No real prerequisites are needed other than a suitable level
of mathematical maturity. The text is divided into two parts, the first of which
constitutes the core of a one-semester course covering proofs, predicate calculus,
set theory, elementary number theory, relations, and functions, and the second of
which applies this material to a more advanced study of selected topics in pure
mathematics, applied mathematics, and computer science, specifically cardinality,
combinatorics, finite-state automata, and graphs. In both parts, deeper and more
interesting material is treated in optional sections, and the text has been kept
flexible by allowing many different possible courses or emphases based upon
different paths through the volume.

Discrete Mathematics

Discrete Structures introduces readers to the mathematical structures and
methods that form the foundation of computer science and features multiple
techniques that readers will turn to regularly throughout their careers in computer
and information sciences. Over the course of five modules, students learn specific
skills including binary and modular arithmetic, set notation, methods of counting,
evaluating sums, and solving recurrences. They study the basics of probability,
proof by induction, growth of functions, and analysis techniques. The book also
discusses general problem-solving techniques that are widely applicable to real
problems. Each module includes motivation applications, technique, theory, and
further opportunities for application. Informed by extensive experience teaching in
computer science programs, Discrete Structures has been developed specifically
for first-year students in those programs. The material is also suitable for courses
in computer engineering, as well as those for students who are transferring from
other disciplines and just beginning their computer science or engineering
education. Harriet Fell holds a Ph.D. in mathematics from the Massachusetts
Institute of Technology, and is a professor emerita of computer science at
Northeastern University. Dr. Fell is a double patent holder who has received grants
from the National Institute of Health, the National Science Foundation, and the U.S.
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Department of Education. Javed A. Aslam holds a Ph.D. in computer science from
the Massachusetts Institute of Technology and is a professor of computer science
at Northeastern University and the associate dean of faculty in the College of
Computer and Information Science. Dr. Aslam's research interests include
information retrieval, machine learning, and the design and analysis of algorithms.

Computability, Complexity, and Languages

Here, the authors strive to change the way logic and discrete math are taught in
computer science and mathematics: while many books treat logic simply as
another topic of study, this one is unique in its willingness to go one step further.
The book traets logic as a basic tool which may be applied in essentially every
other area.

Theories of Computability

Hein (Portland State U.) offers an introductory textbook that aims to give the
reader a holistic understanding of discrete mathematics and computer science,
through careful illustration of relationships between key concepts. Focusing on
computation and the construction of objects, the text is organi

Discrete Mathematics

This introductory text covers the key areas of computer science, including
recursive function theory, formal languages, and automata. Additions to the
second edition include: extended exercise sets, which vary in difficulty; expanded
section on recursion theory; new chapters on program verification and logic
programming; updated references and examples throughout.

Introduction to Mathematical Logic

This lively introductory text exposes the student in the humanities to the world of
discrete mathematics. A problem-solving based approach grounded in the ideas of
George Pólya are at the heart of this book. Students learn to handle and solve new
problems on their own. A straightforward, clear writing style and well-crafted
examples with diagrams invite the students to develop into precise and critical
thinkers. Particular attention has been given to the material that some students
find challenging, such as proofs. This book illustrates how to spot invalid
arguments, to enumerate possibilities, and to construct probabilities. It also
presents case studies to students about the possible detrimental effects of ignoring
these basic principles. The book is invaluable for a discrete and finite mathematics
course at the freshman undergraduate level or for self-study since there are full
solutions to the exercises in an appendix. "Written with clarity, humor and relevant
real-world examples, Basic Discrete Mathematics is a wonderful introduction to
discrete mathematical reasoning."- Arthur Benjamin, Professor of Mathematics at
Harvey Mudd College, and author of The Magic of Math

Discrete Structures, Logic, and Computability
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This is the eBook of the printed book and may not include any media, website
access codes, or print supplements that may come packaged with the bound book.
Data Structures and Problem Solving Using Java takes a practical and unique
approach to data structures that separates interface from implementation. It is
suitable for the second or third programming course. This book provides a practical
introduction to data structures with an emphasis on abstract thinking and problem
solving, as well as the use of Java. It does this through what remains a unique
approach that clearly separates each data structure’s interface (how to use a data
structure) from its implementation (how to actually program that structure). Parts I
(Tour of Java), II (Algorithms and Building Blocks), and III (Applications) lay the
groundwork by discussing basic concepts and tools and providing some practical
examples, while Part IV (Implementations) focuses on implementation of data
structures. This forces the reader to think about the functionality of the data
structures before the hash table is implemented. The Fourth Edition features many
new updates as well as new exercises.

Discrete Mathematics

Note: This is the 3rd edition. If you need the 2nd edition for a course you are
taking, it can be found as a "other format" on amazon, or by searching its isbn:
1534970746 This gentle introduction to discrete mathematics is written for first
and second year math majors, especially those who intend to teach. The text
began as a set of lecture notes for the discrete mathematics course at the
University of Northern Colorado. This course serves both as an introduction to
topics in discrete math and as the "introduction to proof" course for math majors.
The course is usually taught with a large amount of student inquiry, and this text is
written to help facilitate this. Four main topics are covered: counting, sequences,
logic, and graph theory. Along the way proofs are introduced, including proofs by
contradiction, proofs by induction, and combinatorial proofs. The book contains
over 470 exercises, including 275 with solutions and over 100 with hints. There are
also Investigate! activities throughout the text to support active, inquiry based
learning. While there are many fine discrete math textbooks available, this text has
the following advantages: It is written to be used in an inquiry rich course. It is
written to be used in a course for future math teachers. It is open source, with low
cost print editions and free electronic editions. This third edition brings improved
exposition, a new section on trees, and a bunch of new and improved exercises.
For a complete list of changes, and to view the free electronic version of the text,
visit the book's website at discrete.openmathbooks.org

Discrete Mathematics With Algorithms

Many years of practical experience in teaching discrete mathematics form the
basis of this text book. Part I contains problems on such topics as Boolean algebra,
k-valued logics, graphs and networks, elements of coding theory, automata theory,
algorithms theory, combinatorics, Boolean minimization and logical design. The
exercises are preceded by ample theoretical background material. For further
study the reader is referred to the extensive bibliography. Part II follows the same
structure as Part I, and gives helpful hints and solutions. Audience:This book will be
of great value to undergraduate students of discrete mathematics, whereas the
more difficult exercises, which comprise about one-third of the material, will also
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appeal to postgraduates and researchers.

Logic and Structure

This book describes a program of research in computable structure theory. The
goal is to find definability conditions corresponding to bounds on complexity which
persist under isomorphism. The results apply to familiar kinds of structures
(groups, fields, vector spaces, linear orderings Boolean algebras, Abelian p-groups,
models of arithmetic). There are many interesting results already, but there are
also many natural questions still to be answered. The book is self-contained in that
it includes necessary background material from recursion theory (ordinal notations,
the hyperarithmetical hierarchy) and model theory (infinitary formulas, consistency
properties).

Discrete Mathematics for Computer Science

Thoroughly updated, the new Third Edition of Discrete Structures, Logic, and
Computability introduces beginning computer science and computer engineering
students to the fundamental techniques and ideas used by computer scientists
today, focusing on topics from the fields of mathematics, logic, and computer
science itself. Dr. Hein provides elementary introductions to those ideas and
techniques that are necessary to understand and practice the art and science of
computing. The text contains all the topics for discrete structures in the reports of
the IEEE/ACM Joint Task Force on Computing Curricula for computer science
programs and for computer engineering programs.

Problems and Exercises in Discrete Mathematics

Revised for extra clarity, the distinguishing characteristic of Ross and Wright is a
sound mathematical treatment that increases smoothly in sophistication. The text
presents utility-grade discrete math tools so students can understand them, use
them, and move on to more advanced mathematical topics.

Discrete Mathematics Using a Computer

Recent years have seen the development of powerful tools for verifying hardware
and software systems, as companies worldwide realise the need for improved
means of validating their products. There is increasing demand for training in basic
methods in formal reasoning so that students can gain proficiency in logic-based
verification methods. The second edition of this successful textbook addresses
both those requirements, by continuing to provide a clear introduction to formal
reasoning which is both relevant to the needs of modern computer science and
rigorous enough for practical application. Improvements to the first edition have
been made throughout, with extra and expanded sections on SAT solvers,
existential/universal second-order logic, micro-models, programming by contract
and total correctness. The coverage of model-checking has been substantially
updated. Further exercises have been added. Internet support for the book
includes worked solutions for all exercises for teachers, and model solutions to
some exercises for students.
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Discrete Structures, Logic, and Computability

GSM - Architecture, Protocols and Services

Chartrand and Zhangs Discrete Mathematics presents a clearly written, student-
friendly introduction to discrete mathematics. The authors draw from their
background as researchers and educators to offer lucid discussions and
descriptions fundamental to the subject of discrete mathematics. Unique among
discrete mathematics textbooks for its treatment of proof techniques and graph
theory, topics discussed also include logic, relations and functions (especially
equivalence relations and bijective functions), algorithms and analysis of
algorithms, introduction to number theory, combinatorics (counting, the Pascal
triangle, and the binomial theorem), discrete probability, partially ordered sets,
lattices and Boolean algebras, cryptography, and finite-state machines. This highly
versatile text provides mathematical background used in a wide variety of
disciplines, including mathematics and mathematics education, computer science,
biology, chemistry, engineering, communications, and business. Some of the major
features and strengths of this textbook Numerous, carefully explained examples
and applications facilitate learning. More than 1,600 exercises, ranging from
elementary to challenging, are included with hints/answers to all odd-numbered
exercises. Descriptions of proof techniques are accessible and lively. Students
benefit from the historical discussions throughout the textbook.

Discrete Mathematics

Discrete Structure, Logic, and Computability introduces the beginning computer
science student to some of the fundamental ideas and techniques used by
computer scientists today, focusing on discrete structures, logic, and
computability. The emphasis is on the computational aspects, so that the reader
can see how the concepts are actually used. Because of logic's fundamental
importance to computer science, the topic is examined extensively in three phases
that cover informal logic, the technique of inductive proof; and formal logic and its
applications to computer science.

Discrete Mathematics - Proof Techniques And Mathematical
Structures

Several areas of mathematics find application throughout computer science, and
all students of computer science need a practical working understanding of them.
These core subjects are centred on logic, sets, recursion, induction, relations and
functions. The material is often called discrete mathematics, to distinguish it from
the traditional topics of continuous mathematics such as integration and
differential equations. The central theme of this book is the connection between
computing and discrete mathematics. This connection is useful in both directions: •
Mathematics is used in many branches of computer science, in applica tions
including program specification, datastructures,design and analysis of algorithms,
database systems, hardware design, reasoning about the correctness of
implementations, and much more; • Computers can help to make the mathematics
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easier to learn and use, by making mathematical terms executable, making
abstract concepts more concrete, and through the use of software tools such as
proof checkers. These connections are emphasised throughout the book. Software
tools (see Appendix A) enable the computer to serve as a calculator, but instead of
just doing arithmetic and trigonometric functions, it will be used to calculate with
sets, relations, functions, predicates and inferences. There are also special
software tools, for example a proof checker for logical proofs using natural
deduction.

A Friendly Introduction to Mathematical Logic

With around 3 billion subscribers, GSM is the world's most commonly used
technology for wireless communication. Providing an overview of the innovations
that have fuelled this phenomena, GSM: Architecture, Protocols and Services, Third
Edition offers a clear introduction to the field of cellular systems. Special emphasis
is placed on system architecture and protocol aspects, and topics range from
addressing concepts through mobility management to network management. This
third edition contains around 25% new and reworked material and has been
thoroughly updated to encompass recent advances and future trends. It serves as
both an introductory textbook for graduate students as well as a reference
resource for telecommunications engineers and researchers. This edition: Presents
capacity enhancement methods like sectorization, the application of adaptive
antennas for Spatial Filtering for Interference Reduction (SFIR) and Space Division
Multiple Access (SDMA) Provides a detailed introduction to GPRS, HSCSD, and
EDGE for packet-switched services and higher data rates Features updated
coverage on the vastly expanded range of GSM services, including an examination
of Multimedia Messaging Service (MMS) Adopts a highly graphical approach with
numerous illustrations

Guide to Discrete Mathematics

Solutions manual to accompany Logic and Discrete Mathematics: A Concise
Introduction This book features a unique combination of comprehensive coverage
of logic with a solid exposition of the most important fields of discrete
mathematics, presenting material that has been tested and refined by the authors
in university courses taught over more than a decade. Written in a clear and
reader-friendly style, each section ends with an extensive set of exercises, most of
them provided with complete solutions which are available in this accompanying
solutions manual.

Programming with GNU Software

This book introduces the beginning computer science student to some of the
fundamental ideas and techniques used by computer scientists today, focusing on
discrete structures, logic, and computability.

Mathematical Structures for Computer Science

Judith Gersting's Mathematical Structures for Computer Science has long been
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acclaimed for its clear presentation of essential concepts and its exceptional range
of applications relevant to computer science majors. Now with this new edition, it is
the first discrete mathematics textbook revised to meet the proposed new
ACM/IEEE standards for the course.

Discrete Mathematics

This stimulating textbook presents a broad and accessible guide to the
fundamentals of discrete mathematics, highlighting how the techniques may be
applied to various exciting areas in computing. The text is designed to motivate
and inspire the reader, encouraging further study in this important skill. Features:
provides an introduction to the building blocks of discrete mathematics, including
sets, relations and functions; describes the basics of number theory, the
techniques of induction and recursion, and the applications of mathematical
sequences, series, permutations, and combinations; presents the essentials of
algebra; explains the fundamentals of automata theory, matrices, graph theory,
cryptography, coding theory, language theory, and the concepts of computability
and decidability; reviews the history of logic, discussing propositional and
predicate logic, as well as advanced topics; examines the field of software
engineering, describing formal methods; investigates probability and statistics.

Introduction to 80 X 86 Assembly Language and Computer
Architecture

DISCRETE MATHEMATICS WITH APPLICATIONS, 5th Edition, Metric Edition explains
complex, abstract concepts with clarity and precision and provides a strong
foundation for computer science and upper-level mathematics courses of the
computer age. Author Susanna Epp presents not only the major themes of discrete
mathematics, but also the reasoning that underlies mathematical thought.
Students develop the ability to think abstractly as they study the ideas of logic and
proof. While learning about such concepts as logic circuits and computer addition,
algorithm analysis, recursive thinking, computability, automata, cryptography and
combinatorics, students discover that the ideas of discrete mathematics underlie
and are essential to today's science and technology.

Discrete Structures

At the intersection of mathematics, computer science, and philosophy,
mathematical logic examines the power and limitations of formal mathematical
thinking. In this expansion of Leary's user-friendly 1st edition, readers with no
previous study in the field are introduced to the basics of model theory, proof
theory, and computability theory. The text is designed to be used either in an
upper division undergraduate classroom, or for self study. Updating the 1st
Edition's treatment of languages, structures, and deductions, leading to rigorous
proofs of Godel's First and Second Incompleteness Theorems, the expanded 2nd
Edition includes a new introduction to incompleteness through computability as
well as solutions to selected exercises.

Computable Structures and the Hyperarithmetical Hierarchy
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Foundations of Algorithms, Fifth Edition offers a well-balanced presentation of
algorithm design, complexity analysis of algorithms, and computational
complexity. Ideal for any computer science students with a background in college
algebra and discrete structures, the text presents mathematical concepts using
standard English and simple notation to maximize accessibility and user-
friendliness. Concrete examples, appendices reviewing essential mathematical
concepts, and a student-focused approach reinforce theoretical explanations and
promote learning and retention. C++ and Java pseudocode help students better
understand complex algorithms. A chapter on numerical algorithms includes a
review of basic number theory, Euclid's Algorithm for finding the greatest common
divisor, a review of modular arithmetic, an algorithm for solving modular linear
equations, an algorithm for computing modular powers, and the new polynomial-
time algorithm for determining whether a number is prime. The revised and
updated Fifth Edition features an all-new chapter on genetic algorithms and
genetic programming, including approximate solutions to the traveling salesperson
problem, an algorithm for an artificial ant that navigates along a trail of food, and
an application to financial trading. With fully updated exercises and examples
throughout and improved instructor resources including complete solutions, an
Instructor's Manual and PowerPoint lecture outlines, Foundations of Algorithms is
an essential text for undergraduate and graduate courses in the design and
analysis of algorithms. Key features include: • The only text of its kind with a
chapter on genetic algorithms • Use of C++ and Java pseudocode to help students
better understand complex algorithms • No calculus background required •
Numerous clear and student-friendly examples throughout the text • Fully updated
exercises and examples throughout • Improved instructor resources, including
complete solutions, an Instructor's Manual, and PowerPoint lecture outlines

Introductory Discrete Mathematics

This is a compact mtroduction to some of the pnncipal tOpICS of mathematical
logic . In the belief that beginners should be exposed to the most natural and
easiest proofs, I have used free-swinging set-theoretic methods. The significance of
a demand for constructive proofs can be evaluated only after a certain amount of
experience with mathematical logic has been obtained. If we are to be expelled
from "Cantor's paradise" (as nonconstructive set theory was called by Hilbert), at
least we should know what we are missing. The major changes in this new edition
are the following. (1) In Chapter 5, Effective Computability, Turing-computabIlity IS
now the central notion, and diagrams (flow-charts) are used to construct Turing
machines. There are also treatments of Markov algorithms, Herbrand-Godel-
computability, register machines, and random access machines. Recursion theory
is gone into a little more deeply, including the s-m-n theorem, the recursion
theorem, and Rice's Theorem. (2) The proofs of the Incompleteness Theorems are
now based upon the Diagonalization Lemma. Lob's Theorem and its connection
with Godel's Second Theorem are also studied. (3) In Chapter 2, Quantification
Theory, Henkin's proof of the completeness theorem has been postponed until the
reader has gained more experience in proof techniques. The exposition of the
proof itself has been improved by breaking it down into smaller pieces and using
the notion of a scapegoat theory. There is also an entirely new section on semantic
trees.
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Foundations of Algorithms

This concise, undergraduate-level text focuses on combinatorics, graph theory with
applications to some standard network optimization problems, and algorithms.
More than 200 exercises, many with complete solutions. 1991 edition.

Logic in Computer Science

This best-selling book provides an accessible introduction to discrete mathematics
through an algorithmic approach that focuses on problem- solving techniques. This
edition has the techniques of proofs woven into the text as a running theme and
each chapter has the problem-solving corner. The text provides complete coverage
of: Logic and Proofs; Algorithms; Counting Methods and the Pigeonhole Principle;
Recurrence Relations; Graph Theory; Trees; Network Models; Boolean Algebra and
Combinatorial Circuits; Automata, Grammars, and Languages; Computational
Geometry. For individuals interested in mastering introductory discrete
mathematics.

Discrete Structures, Logic, and Computability

Following the recent updates to the 2013 ACM/IEEE Computer Science curricula,
Discrete Structures, Logic, and Computability, Fourth Edition, has been designed
for the discrete math course that covers one to two semesters. Dr. Hein presents
material in a spiral medthod of learning, introducing basic information about a
topic, allowing the students to work on the problem and revisit the topic, as new
information and skills are established. Written for prospective computer scientist,
computer engineers, or applied mathematicians, who want to learn about the ideas
that inspire computer science, this edition contains an extensive coverage of logic,
setting it apart from similar books available in the field of Computer Science.

Mathematics for Computer Science

This two-volume work bridges the gap between introductory expositions of logic or
set theory on one hand, and the research literature on the other. It can be used as
a text in an advanced undergraduate or beginning graduate course in
mathematics, computer science, or philosophy. The volumes are written in a user-
friendly conversational lecture style that makes them equally effective for self-
study or class use. Volume II, on formal (ZFC) set theory, incorporates a self-
contained 'chapter 0' on proof techniques so that it is based on formal logic, in the
style of Bourbaki. The emphasis on basic techniques will provide the reader with a
solid foundation in set theory and provides a context for the presentation of
advanced topics such as absoluteness, relative consistency results, two expositions
of Godel's constructible universe, numerous ways of viewing recursion, and a
chapter on Cohen forcing.
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