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Fractional Order Signal Processing
Presenting mathematical techniques for physical problems, this textbook is
invaluable for undergraduate students in physics.

Mathematics for Computer Science
Discover New Methods for Dealing with High-Dimensional Data A sparse statistical
model has only a small number of nonzero parameters or weights; therefore, it is
much easier to estimate and interpret than a dense model. Statistical Learning
with Sparsity: The Lasso and Generalizations presents methods that exploit
sparsity to help recover the underlying signal in a set of data. Top experts in this
rapidly evolving field, the authors describe the lasso for linear regression and a
simple coordinate descent algorithm for its computation. They discuss the
application of l1 penalties to generalized linear models and support vector
machines, cover generalized penalties such as the elastic net and group lasso, and
review numerical methods for optimization. They also present statistical inference
methods for fitted (lasso) models, including the bootstrap, Bayesian methods, and
recently developed approaches. In addition, the book examines matrix
decomposition, sparse multivariate analysis, graphical models, and compressed
sensing. It concludes with a survey of theoretical results for the lasso. In this age of
big data, the number of features measured on a person or object can be large and
might be larger than the number of observations. This book shows how the
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sparsity assumption allows us to tackle these problems and extract useful and
reproducible patterns from big datasets. Data analysts, computer scientists, and
theorists will appreciate this thorough and up-to-date treatment of sparse
statistical modeling.

Joint Models for Longitudinal and Time-to-Event Data
The book tries to briefly introduce the diverse literatures in the field of fractional
order signal processing which is becoming an emerging topic among an
interdisciplinary community of researchers. This book is aimed at postgraduate and
beginning level research scholars who would like to work in the field of Fractional
Order Signal processing (FOSP). The readers should have preliminary knowledge
about basic signal processing techniques. Prerequisite knowledge of fractional
calculus is not essential and is exposited at relevant places in connection to the
appropriate signal processing topics. Basic signal processing techniques like
filtering, estimation, system identification, etc. in the light of fractional order
calculus are presented along with relevant application areas. The readers can
easily extend these concepts to varied disciplines like image or speech processing,
pattern recognition, time series forecasting, financial data analysis and modeling,
traffic modeling in communication channels, optics, biomedical signal processing,
electrochemical applications and many more. Adequate references are provided in
each category so that the researchers can delve deeper into each area and
broaden their horizon of understanding. Available MATLAB tools to simulate FOSP
theories are also introduced so that the readers can apply the theoretical concepts
right-away and gain practical insight in the specific domain.

On-Chip Inductance in High Speed Integrated Circuits
Convex optimization problems arise frequently in many different fields. This book
provides a comprehensive introduction to the subject, and shows in detail how
such problems can be solved numerically with great efficiency. The book begins
with the basic elements of convex sets and functions, and then describes various
classes of convex optimization problems. Duality and approximation techniques
are then covered, as are statistical estimation techniques. Various geometrical
problems are then presented, and there is detailed discussion of unconstrained
and constrained minimization problems, and interior-point methods. The focus of
the book is on recognizing convex optimization problems and then finding the most
appropriate technique for solving them. It contains many worked examples and
homework exercises and will appeal to students, researchers and practitioners in
fields such as engineering, computer science, mathematics, statistics, finance and
economics.

Innovation in Materials Science and Emerging Technology
The importance of discrete and combinatorial mathematics continues to increase
as the range of applications to computer science, electrical engineering, and the
biological sciences grows dramatically. Providing a ready reference for
practitioners in the field, the Handbook of Discrete and Combinatorial
Mathematics, Second Edition presents additional material on Google's matrix,
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random graphs, geometric graphs, computational topology, and other key topics.
New chapters highlight essential background information on bioinformatics and
computational geometry. Each chapter includes a glossary, definitions, facts,
examples, algorithms, major applications, and references.

Dynamics of Rotating Systems
Foundations of Discrete Mathematics
Sifting through the variety of control systems applications can be a chore. Diverse
and numerous technologies inspire applications ranging from float valves to
microprocessors. Relevant to any system you might use, the highly adaptable
Control System Fundamentals fills your need for a comprehensive treatment of the
basic principles of control system engineering. This overview furnishes the
underpinnings of modern control systems. Beginning with a review of the required
mathematics, major subsections cover digital control and modeling. An
international panel of experts discusses the specification of control systems,
techniques for dealing with the most common and important control system
nonlinearities, and digital implementation of control systems, with complete
references. This framework yields a primary resource that is also capable of
directing you to more detailed articles and books. This self-contained reference
explores the universal aspects of control that you need for any application.
Reliable, up-to-date, and versatile, Control System Fundamentals answers your
basic control systems questions and acts as an ideal starting point for approaching
any control problem.

Indiscrete Thoughts
Statistical Learning with Sparsity
Praise for the First Edition “This book will serve to greatly complement the growing
number of texts dealing with mixed models, and I highly recommend including it in
one’s personal library.” —Journal of the American Statistical Association Mixed
modeling is a crucial area of statistics, enabling the analysis of clustered and
longitudinal data. Mixed Models: Theory and Applications with R, Second Edition
fills a gap in existing literature between mathematical and applied statistical books
by presenting a powerful examination of mixed model theory and application with
special attention given to the implementation in R. The new edition provides indepth mathematical coverage of mixed models’ statistical properties and
numerical algorithms, as well as nontraditional applications, such as regrowth
curves, shapes, and images. The book features the latest topics in statistics
including modeling of complex clustered or longitudinal data, modeling data with
multiple sources of variation, modeling biological variety and heterogeneity,
Healthy Akaike Information Criterion (HAIC), parameter multidimensionality, and
statistics of image processing. Mixed Models: Theory and Applications with R,
Second Edition features unique applications of mixed model methodology, as well
as: Comprehensive theoretical discussions illustrated by examples and figures
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Over 300 exercises, end-of-section problems, updated data sets, and R subroutines
Problems and extended projects requiring simulations in R intended to reinforce
material Summaries of major results and general points of discussion at the end of
each chapter Open problems in mixed modeling methodology, which can be used
as the basis for research or PhD dissertations Ideal for graduate-level courses in
mixed statistical modeling, the book is also an excellent reference for professionals
in a range of fields, including cancer research, computer science, and engineering.

Mechanics of Materials and Interfaces
The authors present a unique presentation of logic by treating it as a tool. The text
is geared to both computer science and math majors, but its emphasis on
understanding logic and proof provides for an effective alternative to calculus for
non-majors as well. There are numerous worked-out examples and over 900
exercises.

Energy Minimization Methods in Computer Vision and Pattern
Recognition
Vibrations and Stability of Multiple Parameter Systems
Evolutionary Computation (EC) techniques are e?cient, nature-inspired me- ods
based on the principles of natural evolution and genetics. Due to their - ciency and
simple underlying principles, these methods can be used for a diverse
rangeofactivitiesincludingproblemsolving,optimization,machinelearningand pattern
recognition. A large and continuously increasing number of researchers and
professionals make use of EC techniques in various application domains. This
volume presents a careful selection of relevant EC examples combined with a
thorough examination of the techniques used in EC. The papers in the volume
illustrate the current state of the art in the application of EC and should help and
inspire researchers and professionals to develop e?cient EC methods for design
and problem solving. All papers in this book were presented during EvoApplications
2010, which included a range of events on application-oriented aspects of EC.
Since 1998, EvoApplications — formerly known as EvoWorkshops— has provided a
unique opportunity for EC researchers to meet and discuss application aspects of
EC and has been an important link between EC research and its application in a
variety of domains. During these 12 years, new events have arisen, some have
disappeared,whileothershavematuredtobecomeconferencesoftheirown,such as
EuroGP in 2000, EvoCOP in 2004, and EvoBIO in 2007. And from this year,
EvoApplications has become a conference as well.

Elements of Information Theory
This book introduces the principles of gravitational, magnetic, electrostatic, direct
current electrical and electromagnetic fields, with detailed solutions of Laplace and
electromagnetic wave equations by the method of separation of variables.
Discussion includes behaviours of the scalar and vector potential and the nature of
the solutions of these boundary value problems, along with the use of complex
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variables and conformal transformation, Green's theorem, Green's formula and
Green's functions.

Mathematical Modeling and Simulation
The appropriate interconnect model has changed several times over the past two
decades due to the application of aggressive technology scaling. New, more
accurate interconnect models are required to manage the changing physical
characteristics of integrated circuits. Currently, RC models are used to analyze
high resistance nets while capacitive models are used for less resistive
interconnect. However, on-chip inductance is becoming more important with
integrated circuits operating at higher frequencies, since the inductive impedance
is proportional to the frequency. The operating frequencies of integrated circuits
have increased dramatically over the past decade and are expected to maintain
the same rate of increase over the next decade, approaching 10 GHz by the year
2012. Also, wide wires are frequently encountered in important global nets, such
as clock distribution networks and in upper metal layers, and performance
requirements are pushing the introduction of new materials for low resistance
interconnect, such as copper interconnect already used in many commercial CMOS
technologies. On-Chip Inductance in High Speed Integrated Circuits deals with the
design and analysis of integrated circuits with a specific focus on on-chip
inductance effects. It has been described throughout this book that inductance can
have a tangible effect on current high speed integrated circuits. For example,
neglecting inductance and using an RC interconnect model in a production 0.25
mum CMOS technology can cause large errors (over 35%) in estimates of the
propagation delay of on-chip interconnect. It has also been shown that including
inductance in the repeater insertion design process as compared to using an RC
model improves the overall repeater solution in terms of area, power, and delay
with average savings of 40.8%, 15.6%, and 6.7%, respectively. On-Chip Inductance
in High Speed Integrated Circuits is full of design and analysis techniques for RLC
interconnect. These techniques are compared to techniques traditionally used for
RC interconnect design to emphasize the effect of inductance. emOn-Chip
Inductance in High Speed Integrated Circuits will be of interest to researchers in
the area of high frequency interconnect, noise, and high performance integrated
circuit design.

Closed-form Static Analysis with Inertia Relief and
Displacement-dependent Loads Using a MSC/NASTRAN DMAP
Alter
The latest edition of this classic is updated with new problem sets and material The
Second Edition of this fundamental textbook maintains the book's tradition of clear,
thought-provoking instruction. Readers are provided once again with an instructive
mix of mathematics, physics, statistics, and information theory. All the essential
topics in information theory are covered in detail, including entropy, data
compression, channel capacity, rate distortion, network information theory, and
hypothesis testing. The authors provide readers with a solid understanding of the
underlying theory and applications. Problem sets and a telegraphic summary at the
end of each chapter further assist readers. The historical notes that follow each
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chapter recap the main points. The Second Edition features: * Chapters
reorganized to improve teaching * 200 new problems * New material on source
coding, portfolio theory, and feedback capacity * Updated references Now current
and enhanced, the Second Edition of Elements of Information Theory remains the
ideal textbook for upper-level undergraduate and graduate courses in electrical
engineering, statistics, and telecommunications.

Convex Optimization
This new edition has been completely revised to reflect the notable innovations in
mining engineering and the remarkable developments in the science of rock
mechanics and the practice of rock angineering taht have taken place over the last
two decades. Although "Rock Mechanics for Underground Mining" addresses many
of the rock mechanics issues that arise in underground mining engineering, it is
not a text exclusively for mining applications. Based on extensive professional
research and teaching experience, this book will provide an authoratative and
comprehensive text for final year undergraduates and commencing postgraduate
stydents. For profesional practitioners, not only will it be of interests to mining and
geological engineers, but also to civil engineers, structural mining geologists and
geophysicists as a standard work for professional reference purposes.

An Approximate Closed-form Solution for Lead Lag Damping of
Rotor Blades in Hover
This textbook begins with the finite element method (FEM) before focusing on FEM
in heat transfer and fluid mechanics.

Mixed Models
Numerical analysis is the study of computation and its accuracy, stability and often
its implementation on a computer. This book focuses on the principles of numerical
analysis and is intended to equip those readers who use statistics to craft their own
software and to understand the advantages and disadvantages of different
numerical methods.

Economic Geography and Public Policy
Indiscrete Thoughts gives a glimpse into a world that has seldom been described that of science and technology as seen through the eyes of a mathematician. The
era covered by this book, 1950 to 1990, was surely one of the golden ages of
science and of the American university. Cherished myths are debunked along the
way as Gian-Carlo Rota takes pleasure in portraying, warts and all, some of the
great scientific personalities of the period. Rota is not afraid of controversy. Some
readers may even consider these essays indiscreet. This beautifully written book is
destined to become an instant classic and the subject of debate for decades to
come.

The Mathematical Theory of Elasticity
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Generatingfunctionology provides information pertinent to generating functions
and some of their uses in discrete mathematics. This book presents the power of
the method by giving a number of examples of problems that can be profitably
thought about from the point of view of generating functions. Organized into five
chapters, this book begins with an overview of the basic concepts of a generating
function. This text then discusses the different kinds of series that are widely used
as generating functions. Other chapters explain how to make much more precise
estimates of the sizes of the coefficients of power series based on the analyticity of
the function that is represented by the series. This book discusses as well the
applications of the theory of generating functions to counting problems. The final
chapter deals with the formal aspects of the theory of generating functions. This
book is a valuable resource for mathematicians and students.

Topological Galois Theory
This book offers a new approach to introductory scientific computing. It aims to
make students comfortable using computers to do science, to provide them with
the computational tools and knowledge they need throughout their college careers
and into their professional careers, and to show how all the pieces can work
together. Rubin Landau introduces the requisite mathematics and computer
science in the course of realistic problems, from energy use to the building of
skyscrapers to projectile motion with drag. He is attentive to how each discipline
uses its own language to describe the same concepts and how computations are
concrete instances of the abstract. Landau covers the basics of computation,
numerical analysis, and programming from a computational science perspective.
The first part of the printed book uses the problem-solving environment Maple as
its context, with the same material covered on the accompanying CD as both
Maple and Mathematica programs; the second part uses the compiled language
Java, with equivalent materials in Fortran90 on the CD; and the final part presents
an introduction to LaTeX replete with sample files. Providing the essentials of
computing, with practical examples, A First Course in Scientific Computing adheres
to the principle that science and engineering students learn computation best
while sitting in front of a computer, book in hand, in trial-and-error mode. Not only
is it an invaluable learning text and an essential reference for students of
mathematics, engineering, physics, and other sciences, but it is also a
consummate model for future textbooks in computational science and engineering
courses. A broad spectrum of computing tools and examples that can be used
throughout an academic career Practical computing aimed at solving realistic
problems Both symbolic and numerical computations A multidisciplinary approach:
science + math + computer science Maple and Java in the book itself;
Mathematica, Fortran90, Maple and Java on the accompanying CD in an interactive
workbook format

Positive Systems
This conference covered a wide range of fields in science and engineering
innovation and aimed to bring together engineering technology expertise. It
offered a great opportunity for professionals from industry, academia and
government to discuss research and development, professional practice, business
and management in scientific and engineering fields; including currently emerging
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new research topics in engineering and technological innovation. The conference
permitted interdisciplinary collaboration between science and engineering
technologists in the academic and industrial fields as well as providing an
opportunity for international networking.

Applications of Evolutionary Computation
This book provides a detailed and largely self-contained description of various
classical and new results on solvability and unsolvability of equations in explicit
form. In particular, it offers a complete exposition of the relatively new area of
topological Galois theory, initiated by the author. Applications of Galois theory to
solvability of algebraic equations by radicals, basics of Picard–Vessiot theory, and
Liouville's results on the class of functions representable by quadratures are also
discussed. A unique feature of this book is that recent results are presented in the
same elementary manner as classical Galois theory, which will make the book
useful and interesting to readers with varied backgrounds in mathematics, from
undergraduate students to researchers. In this English-language edition, extra
material has been added (Appendices A–D), the last two of which were written
jointly with Yura Burda.

Handbook of Discrete and Combinatorial Mathematics, Second
Edition
This book constitutes the refereed proceedings of the 7th International Conference
on Energy Minimization Methods in Computer Vision and Pattern Recognition,
EMMCVPR 2009, held in Bonn, Germany in August 2009. The 18 revised full papers,
18 poster papers and 3 keynote lectures presented were carefully reviewed and
selected from 75 submissions. The papers are organized in topical sections on
discrete optimization and Markov random fields, partial differential equations,
segmentation and tracking, shape optimization and registration, inpainting and
image denoising, color and texture and statistics and learning.

Hybrid Systems : Computation and Control
Generatingfunctionology
Computational Methods for Physics
Provides an up-to-date review of rotor dynamics, dealing with basic topics as well
as a number of specialized topics usually available only in journal articles Unlike
other books on rotordynamics, this treats the entire machine as a system, with the
rotor as just one component

Integration in Finite Terms
A First Course in Scientific Computing
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Through its inclusion of specific applications, The Mathematical Theory of Elasticity,
Second Edition continues to provide a bridge between the theory and applications
of elasticity. It presents classical as well as more recent results, including those
obtained by the authors and their colleagues. Revised and improved, this edition
incorporates add

Automated Deduction, CADE-11
The Finite Element Method with Heat Transfer and Fluid
Mechanics Applications
In longitudinal studies it is often of interest to investigate how a marker that is
repeatedly measured in time is associated with a time to an event of interest, e.g.,
prostate cancer studies where longitudinal PSA level measurements are collected
in conjunction with the time-to-recurrence. Joint Models for Longitudinal and Timeto-Event Data: With Applications in R provides a full treatment of random effects
joint models for longitudinal and time-to-event outcomes that can be utilized to
analyze such data. The content is primarily explanatory, focusing on applications of
joint modeling, but sufficient mathematical details are provided to facilitate
understanding of the key features of these models. All illustrations put forward can
be implemented in the R programming language via the freely available package
JM written by the author. All the R code used in the book is available at: http://jmr.rforge.r-project.org/

Control System Fundamentals
This concise and clear introduction to the topic requires only basic knowledge of
calculus and linear algebra - all other concepts and ideas are developed in the
course of the book. Lucidly written so as to appeal to undergraduates and
practitioners alike, it enables readers to set up simple mathematical models on
their own and to interpret their results and those of others critically. To achieve
this, many examples have been chosen from various fields, such as biology,
ecology, economics, medicine, agricultural, chemical, electrical, mechanical and
process engineering, which are subsequently discussed in detail. Based on the
author`s modeling and simulation experience in science and engineering and as a
consultant, the book answers such basic questions as: What is a mathematical
model? What types of models do exist? Which model is appropriate for a particular
problem? What are simulation, parameter estimation, and validation? The book
relies exclusively upon open-source software which is available to everybody free
of charge. The entire book software - including 3D CFD and structural mechanics
simulation software - can be used based on a free CAELinux-Live-DVD that is
available in the Internet (works on most machines and operating systems).

Numerical Analysis for Statisticians
The book is oriented to the practitioner.

An Exact Closed-form Solution for Constant-area Compressible
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Flow with Friction and Heat Transfer
Provides solutions for two- and three-dimensional linear models of controlledrelease systems Real-world applications are taken from used to help illustrate the
methods in Cartesian, cylindrical and spherical coordinate systems Covers the
modeling of drug-delivery systems and provides mathematical tools to evaluate
and build controlled-release devices Includes classical and analytical techniques to
solve boundary-value problems involving two- and three-dimensional partial
differential equations Provides detailed examples, case studies and step-by-step
analytical solutions to relevant problems using popular computational software

Rock Mechanics
Potential Theory in Applied Geophysics
The disturbed state concept (DSC) is a unified, constitutive modelling approach for
engineering materials that allows for elastic, plastic, and creep strains,
microcracking and fracturing, stiffening or healing, all within a single, hierarchical
framework. Its capabilities go well beyond other available material models yet lead
to significant simplifications for practical applications. Until now, however, there
has been no resource that fully describes the theory, techniques, and potential of
this powerful method. Mechanics of Materials and Interfaces: Disturbed State
Concept presents a detailed theoretical treatment of the DSC and shows that it can
provide a unified and simplified approach for mathematical characterization of the
mechanical response of materials and interfaces. Within this comprehensive
treatment, the author: Compares the DSC with other available models Identifies
the physical meaning of the relevant parameters and presents procedures to
determine them from laboratory test data Validates the DSC models with respect
to laboratory tests used to find the parameters and independent tests not used in
the calibration Implements the models in computer procedures Validates those
procedures by comparing predictions with observations from simulated and field
boundary value problems Solves problems from a variety of disciplines, including
civil, mechanical, and electrical engineering If you are involved in the mechanics of
materials, you owe it to yourself to explore the disturbed state concept. Mechanics
of Materials and Interfaces provides the first-and to date, the only-comprehensive
means of doing so.

A Logical Approach to Discrete Math
This Book Is Meant To Be More Than Just A Text In Discrete Mathematics. It Is A
Forerunner Of Another Book Applied Discrete Structures By The Same Author. The
Ultimate Goal Of The Two Books Are To Make A Strong Case For The Inclusion Of
Discrete Mathematics In The Undergraduate Curricula Of Mathematics By Creating
A Sequence Of Courses In Discrete Mathematics Parallel To The Traditional
Sequence Of Calculus-Based Courses.The Present Book Covers The Foundations Of
Discrete Mathematics In Seven Chapters. It Lays A Heavy Emphasis On Motivation
And Attempts Clarity Without Sacrificing Rigour. A List Of Typical Problems Is Given
In The First Chapter. These Problems Are Used Throughout The Book To Motivate
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Various Concepts. A Review Of Logic Is Included To Gear The Reader Into A Proper
Frame Of Mind. The Basic Counting Techniques Are Covered In Chapters 2 And 7.
Those In Chapter 2 Are Elementary. But They Are Intentionally Covered In A Formal
Manner So As To Acquaint The Reader With The Traditional Definition-TheoremProof Pattern Of Mathematics. Chapters 3 Introduces Abstraction And Shows How
The Focal Point Of Todays Mathematics Is Not Numbers But Sets Carrying Suitable
Structures. Chapter 4 Deals With Boolean Algebras And Their Applications.
Chapters 5 And 6 Deal With More Traditional Topics In Algebra, Viz., Groups, Rings,
Fields, Vector Spaces And Matrices.The Presentation Is Elementary And
Presupposes No Mathematical Maturity On The Part Of The Reader. Instead,
Comments Are Inserted Liberally To Increase His Maturity. Each Chapter Has Four
Sections. Each Section Is Followed By Exercises (Of Various Degrees Of Difficulty)
And By Notes And Guide To Literature. Answers To The Exercises Are Provided At
The End Of The Book.

Microeconometrics
"This volume contains the papers presented at the Eleventh International
Conference on Automated Deduction (CADE-11) held in Saratoga Springs, NY,
inJune 1992. A total of 136 papers were submitted for presentation by researchers
from nearly 20 countries. Papers covered many topics including: resolution; term
rewriting; natural deduction; theorem proving, in particular in algebra and
geometry; parallel theoremprovers; unification theory; constraint solving; logic
programing; verification; multivalued, temporal and nonclassical logics; nonmonotonic reasoning; planning; proof theory; higher-order logics; and inductive
theorem proving. Each submission was reviewed by at least three program
committee members and 46 papers were selected for presentation and
publication. This volume also contains short descriptions of 23 implementations of
automated deduction systems. The volume opens with a keynote address by Larry
Wos, winner of the first Herbrand Award for Distinguished Contributions to
Automated Reasoning."--PUBLISHER'S WEBSITE.

Closed-form Solutions for Drug Transport through ControlledRelease Devices in Two and Three Dimensions
Research on the spatial aspects of economic activity has flourished over the past
decade due to the emergence of new theory, new data, and an intense interest on
the part of policymakers, especially in Europe but increasingly in North America
and elsewhere as well. However, these efforts--collectively known as the "new
economic geography"--have devoted little attention to the policy implications of
the new theory. Economic Geography and Public Policy fills the gap by illustrating
many new policy insights economic geography models can offer to the realm of
theoretical policy analysis. Focusing primarily on trade policy, tax policy, and
regional policy, Richard Baldwin and coauthors show how these models can be
used to make sense of real-world situations. The book not only provides much
fresh analysis but also synthesizes insights from the existing literature. The
authors begin by presenting and analyzing the widest range of new economic
geography models to date. From there they proceed to examine previously
unaddressed welfare and policy issues including, in separate sections, trade policy
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(unilateral, reciprocal, and preferential), tax policy (agglomeration with taxes and
public goods, tax competition and agglomeration), and regional policy
(infrastructure policies and the political economy of regional subsidies). A wellorganized, engaging narrative that progresses smoothly from fundamentals to
more complex material, Economic Geography and Public Policy is essential reading
for graduate students, researchers, and policymakers seeking new approaches to
spatial policy issues.

System Analysis Techniques
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.
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