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The idea behind this book is to provide the mathematical foundations
for assessing modern developments in the Information Age. It deepens
and complements the basic concepts, but it also considers instructive
and more advanced topics. The treatise starts with a general chapter on
algebraic structures; this part provides all the necessary knowledge for
the rest of the book. The next chapter gives a concise overview of
cryptography. Chapter 3 on number theoretic algorithms is important
for developping cryptosystems, Chapter 4 presents the deterministic
primality test of Agrawal, Kayal, and Saxena. The account to elliptic
curves again focuses on cryptographic applications and algorithms.
With combinatorics on words and automata theory, the reader is
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introduced to two areas of theoretical computer science where
semigroups play a fundamental role.The last chapter is devoted to
combinatorial group theory and its connections to automata. Contents:
Algebraic structuresCryptographyNumber theoretic
algorithmsPolynomial time primality testElliptic curvesCombinatorics on
wordsAutomataDiscrete infinite groups
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and Linear Programming -- A Discrete Modulo N Projective Radon
Transform for N × N Images -- Two Remarks on Reconstructing Binary
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Characterization of a Maximum Set of Digital (26,6)-Surfaces --
Algorithms for the Topological Watershed -- The Class of Simple
Cube-Curves Whose MLPs Cannot Have Vertices at Grid Points --
Computation of Homology Groups and Generators -- Inclusion
Relationships and Homotopy Issues in Shape Interpolation for Binary
Images -- Object Properties -- Discrete Bisector Function and
Euclidean Skeleton -- Pixel Queue Algorithm for Geodesic Distance
Transforms -- Analysis and Comparative Evaluation of Discrete
Tangent Estimators -- Surface Volume Estimation of Digitized
Hyperplanes Using Weighted Local Configurations -- Rectification of
the Chordal Axis Transform and a New Criterion for Shape
Decomposition -- Reconstruction and Recognition -- Generalized
Functionality for Arithmetic Discrete Planes -- Complexity Analysis for
Digital Hyperplane Recognition in Arbitrary Fixed Dimension -- An
Elementary Algorithm for Digital Line Recognition in the General Case
-- Supercover Model and Digital Straight Line Recognition on Irregular
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Polygonalization of a 3D Planar Discrete Curve: Application on Discrete
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In 2005, the twelfth edition of the conference Discrete Geometry for
Computer Imagery was held in Poitiers, France, April 13-15, 2005. The
conference was organized by the laboratory SIC ("Signal, Image,
Communications") of the University of Poitiers, Centre National de la
Recherche Scienti'que and the Technical Committee 18 of the
International Association for Pattern Recog- tion. DGCI 2005 was
sponsored by the Faculty of Science, the University of Poitiers, the
Conseil G´ en´ eral de la Vienne and the Region of Poitou-Charentes.
The aim of the conference was to present recent advances in both
theoretical aspects and applications in discrete geometry. This year's
conference was organized in combination with the 5th Workshop B on
Graph- ased Representations in Pattern Recognition,April 11-13, 2005
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also organizedinPoitiers.TheworkshopGbRaimsatusinggraph-
basedstructuresin image analysis. There is a strong connection
between the community interested in the GbR workshop and the
discrete geometry community. For this reason, for the'rsttime,
boththeworkshopandtheDGCIconferencewereorganizedin the same
place, with a common session of four papers, two submitted to GbR
and two to DGCI. The DGCI conference attracted again for this edition
many excellent papers, with 53 submitted papers from 21 countries.
After careful reviewing by two and sometimesthreereviewers,
36paperswereaccepted,fromwhich22wereselected for oral presentation
and 14 as posters. These contributions were regrouped into topics:
applications, discrete topology, discrete hierarchical geometry, discrete
tomography, object properties, recognition, and reconstruction,
uncertain ge- etry, and visualization.


