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Language acquisition research is challenging—the intricate behavioral
and cognitive foundations of speech are difficult to measure
objectively. The audible components of speech, however, are
quantifiable and thus provide crucial data. This practical guide
synthesizes the authors’ decades of experience into a comprehensive
set of tools that will allow students and early career researchers in the
field to design and conduct rigorous studies that produce reliable and
valid speech data and interpretations. The authors thoroughly review
specific techniques for obtaining qualitative and quantitative speech
data, including how to tailor the testing environments for optimal
results. They explore observational tasks for collecting natural speech
and experimental tasks for eliciting specific types of speech. Language
comprehension tasks are also reviewed so researchers can study
participants’ interpretations of speech and conceptualizations of
grammar. Most tasks are oriented towards children, but special
considerations for infants are also reviewed, as well as multilingual
children. Chapters also provide strategies for transcribing and coding
raw speech data into reliable data sets that can be scientifically
analyzed. Furthermore, they investigate the intricacies of interpretation
so that researchers can make empirically sound inferences from their
data and avoid common pitfalls that can lead to unscientific
conclusions.
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This work presents a computational program based on the principles of
non-commutative geometry and showcases several applications to
topological insulators. Noncommutative geometry has been originally
proposed by Jean Bellissard as a theoretical framework for the
investigation of homogeneous condensed matter systems. Recently,
this approach has been successfully applied to topological insulators,
where it facilitated many rigorous results concerning the stability of the
topological invariants against disorder. In the first part of the book the
notion of a homogeneous material is introduced and the class of
disordered crystals defined together with the classification table, which
conjectures all topological phases from this class. The manuscript
continues with a discussion of electrons’ dynamics in disordered
crystals and the theory of topological invariants in the presence of
strong disorder is briefly reviewed. It is shown how all this can be
captured in the language of noncommutative geometry using the
concept of non-commutative Brillouin torus, and a list of known
formulas for various physical response functions is presented. In the
second part, auxiliary algebras are introduced and a canonical finite-
volume approximation of the non-commutative Brillouin torus is
developed. Explicit numerical algorithms for computing generic
correlation functions are discussed. In the third part upper bounds on
the numerical errors are derived and it is proved that the canonical-
finite volume approximation converges extremely fast to the
thermodynamic limit. Convergence tests and various applications
concludes the presentation. The book is intended for graduate students
and researchers in numerical and mathematical physics.


