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Foundations of Coding: Theory and Applications of Error-Correcting
Codes with an Introduction to Cryptography and Information Theory;
Contents; CONTENTS; Introduction; Part | Coding and Information
Theory; 1 Coding and Decoding; 1.1 Coding; 1.2 Unigue Decoding; 1.3
Block Codes and Instantaneous Codes; 1.4 Some Important Block
Codes; 1.5 Construction of Instantaneous Codes; 1.6 Kraft's Inequality;
1.7 McMillan's Theorem; Exercises; Notes; 2 Huffman Codes; 2.1
Information Source; 2.2 Huffman Codes; 2.3 Construction of Binary
Huffman Codes; 2.4 Example; 2.5 Construction of General Huffman
Codes

ExercisesNotes; 3 Data Compression and Entropy; 3.1 An Example of
Data Compression; 3.2 The Idea of Entropy; 3.3 The Definition of



Sommario/riassunto

Entropy; 3.4 An Example; 3.5 Maximum and Minimum Entropy; 3.6
Extensions of a Source; 3.7 Entropy and Average Length; 3.8 Shannon's
Noiseless Coding Theorem; 3.9 Concluding Remarks; Exercises; Notes;
4 Reliable Communication Through Unreliable Channels; 4.1 Binary
Symmetric Channels; 4.2 Information Rate; 4.3 An Example of
Increased Reliability; 4.4 Hamming Distance; 4.5 Detection of Errors;

4.6 Correction of Errors; 4.7 Channel Capacity

4.8 Shannon's Fundamental TheoremExercises; Notes; Part Il Error-
Correcting Codes; 5 Binary Linear Codes; 5.1 Binary Addition and
Multiplication; 5.2 Codes Described by Equations; 5.3 Binary Linear
Codes; 5.4 Parity Check Matrix; 5.5 Hamming Codes-Perfect Codes for
Single Errors; 5.6 The Probability of Undetected Errors; Exercises;
Notes; Notes; 6 Groups and Standard Arrays; 6.1 Commutative Groups;
6.2 Subgroups and Cosets; 6.3 Decoding by Standard Arrays; Exercises;
7 Linear Algebra; 7.1 Fields and Rings; 7.2 The Fields Zp; 7.3 Linear
Spaces; 7.4 Finite-Dimensional Spaces; 7.5 Matrices

7.6 Operations on Matrices7.7 Orthogonal Complement; Exercises;
Notes; 8 Linear Codes; 8.1 Generator Matrix; 8.2 Parity Check Matrix;
8.3 Syndrome; 8.4 Detection and Correction of Errors; 8.5 Extended
Codes and Other Modifications; 8.6 Simultaneous Correction and
Detection of Errors; 8.7 MacWilliams Identity; Exercises; Notes; 9 Reed-
Muller Codes: Weak Codes with Easy Decoding; 9.1 Boolean Functions;
9.2 Boolean Polynomials; 9.3 Reed-Muller Codes; 9.4 Geometric
Interpretation: Three-Dimensional Case; 9.5 Geometric Interpretation:
General Case; 9.6 Decoding Reed-Muller Codes; Exercises; Notes

10 Cyclic Codes10.1 Generator Polynomial; 10.2 Encoding Cyclic
Codes; 10.3 Parity Check Polynomial; 10.4 Decoding Cyclic Codes; 10.5
Error-Trapping Decoding; 10.6 Golay Code: A Perfect Code for Triple
Errors; 10.7 Burst Errors; 10.8 Fire Codes: High-Rate Codes for Burst
Errors; Exercises; Notes; 11 Polynomials and Finite Fields; 11.1 Zeros of
Polynomials; 11.2 Algebraic Extensions of a Field; 11.3 Galois Fields;
11.4 Primitive Elements; 11.5 The Characteristic of a Field; 11.6

Minimal Polynomial; 11.7 Order; 11.8 The Structure of Finite Fields;

11.9 Existence of Galois Fields; Exercises

Notes

Although devoted to constructions of good codes for error control,
secrecy or data compression, the emphasis is on the first direction.
Introduces a number of important classes of error-detecting and error-
correcting codes as well as their decoding methods. Background
material on modern algebra is presented where required. The role of
error-correcting codes in modern cryptography is treated as are data
compression and other topics related to information theory. The
definition-theorem proof style used in mathematics texts is employed
through the book but formalism is avoided wherever possible.
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This book provides a comprehensive manual for researchers,
practitioners, policymakers as well as students striving to achieve
environmental sustainment. It is exploring advanced developments in
smart cities infrastructure and sustainability engineering. In addition,
this book delivers advanced methodologies, emerging and innovative
technologies that shape sustainable urban technologies. Including the
renewable energy systems of tomorrow, to low-impact manufacturing
procedures today; every section provides insight and real-world
implementation. The book bridges the gap between theory and
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practice, making it an essential tool to turn sustainability challenges
into opportunities. Salient characteristics comprise: 1. Global
perspective: Allows for flexibility in solutions given a multitude of
successful examples around the world from different cultural and
geographic locations. 2. Multidisciplinary approach: Integrating
perspectives from engineering, environmental science, economics and
policy studies for holistic problem solving. 3. Financial sustainability:
Innovative business models to make sustainable solutions good for the
environment and even better economically. This provoking literature
guestions conventional wisdom and promotes adventurous visions of
sustainability. By highlighting emerging trends in cloud computing,
cybersecurity, and big data for urban development, readers are
prepared to lead the next paradigm shift in sustainable innovation.
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