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1 Multi-Aspect Data Learning: Overview, Challenges and Approaches --
2 Non-negative Matrix Factorization-Based Multi-Aspect Data
Clustering -- 3 NMF and Manifold Learning for Multi-Aspect Data -- 4
Subspace Learning for Multi-Aspect Data -- 5 Spectral Clustering on
Multi-Aspect Data -- 6 Learning Consensus and Complementary
Information for Multi-Aspect Data Clustering -- 7 Deep Learning-Based
Methods for Multi-Aspect Data Clustering.

This book offers a detailed and comprehensive analysis of multi-aspect
data learning, focusing especially on representation learning
approaches for unsupervised machine learning. It covers state-of-the-
art representation learning techniques for clustering and their
applications in various domains. This is the first book to systematically
review multi-aspect data learning, incorporating a range of concepts
and applications. Additionally, it is the first to comprehensively
investigate manifold learning for dimensionality reduction in multi-view
data learning. The book presents the latest advances in matrix
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factorization, subspace clustering, spectral clustering and deep
learning methods, with a particular emphasis on the challenges and
characteristics of multi-aspect data. Each chapter includes a thorough
discussion of state-of-the-art of multi-aspect data learning methods
and important research gaps. The book provides readers with the
necessary foundational knowledge to apply these methods to new
domains and applications, as well as inspire new research in this
emerging field.
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1 Formal Grammars and Languages -- 2 Finite Automata and Regular
Grammars -- 3 Pushdown Automata and Context-Free Grammars -- 4
Linear Bounded Automata and Context-Sensitive Grammars -- 5 Turing
Machines and Type 0 Grammars -- 6 Decidability and Undecidability in
Context-Free Languages -- 7 Supplementary Topics.

Knowledge of automata theory and formal languages is crucial for



understanding human-computer interaction, as well as for
understanding the various processes that take place when manipulating
knowledge if that knowledge is, indeed, expressed as sentences written
in a suitably formalized language. In particular, it is at the basis of the
theory of parsing, which plays an important role in language
translation, compiler construction, and knowledge manipulation in
general. Presenting basic notions and fundamental results, this concise
textbook is structured on the basis of a correspondence that exists
between classes of automata and classes of languages. That
correspondence is established by the fact that the recognition and the
manipulation of sentences in a given class of languages can be done by
an automaton in the corresponding class of automata. Four central
chapters center on: finite automata and regular languages; pushdown
automata and context-free languages; linearbounded automata and
context-sensitive languages; and Turing machines and type 0
languages. The book also examines decidable and undecidable
problems with emphasis on the case for context-free languages. Topics
and features: Provides theorems, examples, and exercises to clarify
automata-languages correspondences Presents some fundamental
techniques for parsing both regular and context-free languages
Classifies subclasses of decidable problems, avoiding focus on the
theory of complexity Examines finite-automata minimalization and
characterization of their behavior using regular expressions lllustrates
how to derive grammars of context-free languages in Chomsky and
Greibach normal forms Offers supplementary material on counter
machines, stack automata, and abstract language families This highly
useful, varied text/reference is suitable for undergraduate and

graduate courses on automata theory and formal languages, and
assumes no prior exposure to these topics nor any training in
mathematics or logic. Alberto Pettorossi is professor of theoretical
computer science at the University of Rome Tor Vergata, Rome, Italy.



