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This publication covers applications of the random vibration theory to the analysis and design of a wide range of structural and mechanical
systems and operating environments. These include the modelling and simulation of random processes, fatigue in random vibration, design in
a random vibration environment and the response of aerospace structures to atmospheric turbulence. Also covered is the response of
structures to earthquakes, wind and ocean waves, and statistical energy analysis. The authors concentrate on engineering and design
aspects, including the use of approximations to develop practical design problems. They demonstrate that a wide range of problems is
amenable to a unified treatment for earthquakes, wind and ocean waves.
Structural Vibration: Exact Solutions for Strings, Membranes, Beams, and Plates offers an introduction to structural vibration and highlights
the importance of the natural frequencies in design. It focuses on free vibrations for analysis and design of structures and machine and
presents the exact vibration solutions for strings, membranes, beams, a
The scope of the book is the application of vibration mitigation systems in structural engineering. The intended content includes the
theoretical background covering aspects from both structural dynamics and control engineering point of view. Moreover, passive, active and
semi-active devices are explained in detail giving mathematical principles, design considerations and application examples. It also contains
detailed information about structural monitoring, as an essential part of the active/semi-active systems, and therefore, provide a full overview
about passive, active and semi-active systems in the specific context of civil engineering Book presents a comprehensive coverage of the
area of vibration control of civil structures subjected to different types of loading while using passive, semi-active, and/or active controls.
Presents the theoretical governing equations as well as the associated design guides of various vibration control mitigation approaches.
Discusses structural monitoring aspects such as sensor technology, system identification and signal processing topics. Reviews structural
control aspects, such as algorithms. Includes solved examples utilizing MATLAB®/SIMULINK® with source codes of the calculation
examples and design tool set. This book is aimed at graduate students, professionals, researchers in civil engineering, structural engineering,
structural dynamics, health monitoring, vibration control.
This second edition of the book, Nonlinear Random Vibration: Analytical Techniques and Applications, expands on the original edition with
additional detailed steps in various places in the text. It is a first systematic presentation on the subject. Its features include: a concise
treatment of Markovian and non- Markovian solutions
This book discusses the theory, applicability and numerous examples of Miles’ equation in detail. Random vibration is one of the main design
drivers in the context of the design, development and verification of spacecraft structures, instruments, equipment, etc, and Miles’ equation
provides a valuable tool for solving random vibration problems. It allows mechanical engineers to make rapid preliminary random response
predictions when the (complex) structure is exposed to mechanical and acoustical loads. The book includes appendices to support the theory
and applications in the main chapters.
About the Series: This important new series of five volumes has been written with both the professional engineers and the academic in mind.
Christian Lalanne explores every aspect of vibration and shock, two fundamental and crucially important areas of mechanical engineering,
from both the theoretical and practical standpoints. As all products need to be designed to withstand the environmental conditions to which
they are likely to be subjected, prototypes must be verified by calculation and laboratory tests, the latter according to specifications from
national or international standards. The concept of tailoring the product to its environment has gradually developed whereby, from the very
start of a design project, through the to the standards specifications and testing procedures on th e prototype, the real environment in which
the product being tested will be functioning is taken into account. The five volumes of Mechanical Shock and Vibration cover all the issues
that need to be addressed in this area of mechanical engineering. The theoretical analyses are placed in the context of the real world and of
laboratory tests - essential for the development of specifications. Volume IV: Fatigue Damage Fatigue damage in a system with one degree
of freedom is one of the two criteria applied when comparing the severity of vibratory environments. The same criterion is also employed for a
specifciation representing the effects produced by the set of vibrations imposed in a real environment. In this volume, which is devoted to the
calculation of fatigue damage, the author explores the hypotheses adopted to describe the behavior of material suffering fatigue and the laws
of fatigue accumulation. He also considers the methods of counting the response peaks, which are used to establish the histogram when it is
impossible to use the probability density of the peaks obtained with a Gaussian signal. The expressions for mean damage and its standard
deviation are established and other hypotheses are tested.
This is an entry level textbook To The subject of vibration of linear mechanical systems. All the topics prescribed by leading universities for
study in undergraduate engineering courses are covered in the book in a graded manner. With minimum amount of mathematics, which is
essential to Understand The subject, theoretical aspects are described in each chapter. The theory is illustrated by several worked examples,
which features will be found attractive by teachers and students alike. After a brief introduction to Fourier series in the first chapter, free and
forced vibration of single degree-of-freedom systems with and without damping is developed in the next four chapters. Two degree-offreedom systems including vibration absorbers are studied in chapter six. The seventh chapter generalises the previous results to multiple
degree-of-freedom systems. Examples are wokred out in details to illustrate the orthogonality of mode shapes, The normal mode method And
The method of matrix iteration. Analysis of continuous systems such as shafts, bars and beams is presented in chapter eight.
Transformations to handle general time dependent boundary condition problems are described with examples. Torsional vibration of geared
systems, shaft whirling and critical speeds are discussed in chapter nine. The numerical methods of Stodola and Holzer for finding critical
speeds are described with examples. The tenth chapter is devoted to understand approximate methods for finding natural frequencies and
mode shapes. Rayleigh's quotient, Dunkerley's approximation are described followed by Rayleigh-Ritz and Galerkin's methods. The book
ends with a short appendix to indicate how elementary result derived in chapter four on support excitation of damped springmass systems are
useful in measurement of vibration.
Space flight is a comprehensive and innovative part of technology. It encompasses many fields of technology. This monograph presents a
cross section of the total field of expertise that is called "space flight". It provides an optimal reference with insight into the design,
construction and analysis aspects of spacecraft. The emphasis of this book is put on unmanned space flight, particularly on the construction
of spacecraft rather than the construction of launch vehicles.
Random Vibration in Spacecraft Structures Design is based on the lecture notes "Spacecraft structures" and "Special topics concerning
vibration in spacecraft structures" from courses given at Delft University of Technology. The monograph, which deals with low and high
frequency mechanical, acoustic random vibrations is of interest to graduate students and engineers working in aerospace engineering,
particularly in spacecraft and launch vehicle structures design.
Well-written introduction covers probability theory from two or more random variables, reliability of such multivariable structures, theory of
random function, Monte Carlo methods for problems incapable of exact solution, more.
This text addresses the modeling of vibrating systems with the perspective of finding the model of minimum complexity which accounts for the
physics of the phenomena at play. The first half of the book (Ch.1-6) deals with the dynamics of discrete and continuous mechanical systems;
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the classical approach emphasizes the use of Lagrange's equations. The second half of the book (Ch.7-12) deals with more advanced topics,
rarely encountered in the existing literature: seismic excitation, random vibration (including fatigue), rotor dynamics, vibration isolation and
dynamic vibration absorbers; the final chapter is an introduction to active control of vibrations. The first part of this text may be used as a one
semester course for 3rd year students in Mechanical, Aerospace or Civil Engineering. The second part of the text is intended for graduate
classes. A set of problems is provided at the end of every chapter. The author has a 35 years experience in various aspects of Structural
dynamics, both in industry (nuclear and aerospace) and in academia; he was one of the pioneers in the field of active structures. He is the
author of several books on random vibration, active structures and structural control.
The proposed book will offer comprehensive and versatile methodologies and recommendations on how to determine dynamic characteristics
of typical micro- and opto-electronic structural elements (printed circuit boards, solder joints, heavy devices, etc.) and how to design a viable
and reliable structure that would be able to withstand high-level dynamic loading. Particular attention will be given to portable devices and
systems designed for operation in harsh environments (such as automotive, aerospace, military, etc.) In-depth discussion from a mechanical
engineer's viewpoint will be conducted to the key components’ level as well as the whole device level. Both theoretical (analytical and
computer-aided) and experimental methods of analysis will be addressed. The authors will identify how the failure control parameters (e.g.
displacement, strain and stress) of the vulnerable components may be affected by the external vibration or shock loading, as well as by the
internal parameters of the infrastructure of the device. Guidelines for material selection, effective protection and test methods will be
developed for engineering practice.
Focuses on the Basic Methodologies Needed to Handle Random ProcessesAfter determining that most textbooks on random vibrations are
mathematically intensive and often too difficult for students to fully digest in a single course, the authors of Random Vibration: Mechanical,
Structural, and Earthquake Engineering Applications decided to revise the cu
This self-contained volume explains the general method of statistical linearization and its use in solving random vibration problems.
Numerous examples show advanced undergraduate and graduate students many practical applications. 1990 edition.
The first edition of this book appeared over three decades ago (Wiley-Interscience, 1983), whereas the second one saw light on the verge of
new millennium (Dover, 1999). This is third, corrected and expanded edition that appears in conjunction with its companion volume
Probabilistic Methods in the Theory of Structures: Complete Worked-Through Solutions. Thus, the reader is able to both get acquainted with
the theoretical material and be able to master some of the problems, following Chinese dictum: I hear and I forget. I see and I remember. I do
and I understand — Confucius. The main idea of the book lies in the fact that three topics: probabilistic strength of materials, random
vibrations, and probabilistic buckling are presented in a single package allowing one to see the forest in between the trees. Indeed, these
three topics usually are presented in separate manners, in different specialized books. Here, the reader gets a feeling of true unity of the
subject at large in order to appreciate that in the end what one wants is reliability of the structure, in conjunction with its operating conditions.
As the author describes in the Preface of the second edition, this book was not conceived ab initio, as a book that author strived to compose.
Rather, it was forced, as it were, upon me due to two reasons. One was rather a surprising but understandable requirement in the venerable
Delft University of Technology, The Netherlands to prepare the lecture notes for students with the view of reducing skyrocketing costs of
acquisition of textbooks by the students. The other one was an unusually warm acceptance of the notes that the author prepared while at
Delft University of Technology and later in Haifa, at the Technion-Israel Institute of Technology by the legendary engineering scientist Warner
Tjardus Koiter (1914–1997). The energy necessary to prepare the second and third editions came from enthusiastic reviews that appeared in
various sources. Author embraced the simplicity of exposition as the main virtue following Isaac Newton's view that "Truth is ever to be found
in simplicity, and not in the multiplicity and confusion of things."
Mechanical Vibration and Shock Analysis, Second Edition Volume 1: Sinusoidal Vibration The relative and absolute response of a
mechanical system with a single degree of freedom is considered for arbitrary excitation, and its transfer function defined in various forms.
The characteristics of sinusoidal vibration are examined in the context both of the real world and of laboratory tests, and for both transient and
steady state response of the single-degree-of-freedom system. Viscous damping and then nonlinear damping are considered. The various
types of swept sine perturbations and their properties are described and, for the one-degree-of-freedom system, the consequence of an
inappropriate choice of sweep rate are considered. From the latter, rules governing the choice of suitable sweep rates are developed. The
Mechanical Vibration and Shock Analysis five-volume series has been written with both the professional engineer and the academic in mind.
Christian Lalanne explores every aspect of vibration and shock, two fundamental and extremely significant areas of mechanical engineering,
from both a theoretical and practical point of view. The five volumes cover all the necessary issues in this area of mechanical engineering.
The theoretical analyses are placed in the context of both the real world and the laboratory, which is essential for the development of
specifications.
The fundamental concepts, ideas and methods underlying all vibration phenomena are explained and illustrated in this book. The principles of
classical linear vibration theory are brought together with vibration measurement, signal processing and random vibration for application to
vibration problems in all areas of engineering. The book pays partic
Experimental Vibration Analysis for Civil Structures: Testing, Sensing, Monitoring, and Control covers a wide range of topics in the areas of
vibration testing, instrumentation, and analysis of civil engineering and critical infrastructure. It explains how recent research, development,
and applications in experimental vibration analysis of civil engineering structures have progressed significantly due to advancements in the
fields of sensor and testing technologies, instrumentation, data acquisition systems, computer technology, computational modeling and
simulation of large and complex civil infrastructure systems. The book also examines how cutting-edge artificial intelligence and data
analytics can be applied to infrastructure systems. Features: Explains how recent technological developments have resulted in addressing
the challenge of designing more resilient infrastructure Examines numerous research studies conducted by leading scholars in the field of
infrastructure systems and civil engineering Presents the most emergent fields of civil engineering design, such as data analytics and Artificial
Intelligence for the analysis and performance assessment of infrastructure systems and their resilience Emphasizes the importance of an
interdisciplinary approach to develop the modeling, analysis, and experimental tools for designing more resilient and intelligent infrastructures
Appropriate for practicing engineers and upper-level students, Experimental Vibration Analysis for Civil Structures: Testing, Sensing,
Monitoring, and Control serves as a strategic roadmap for further research in the field of vibration testing and instrumentation of infrastructure
systems.
This book contains a series of original contributions in the area of Stochastic Dynamics, which demonstrates the impact of Mike Lin's
research and teaching in the area of random vibration and structural dynamics.
The aim of the present book is to address practical aspects of nonlinear vibration analysis. It presents cases rarely discussed in the existing
literature on vibration - such as rotor dynamics, and torsional vibration of engines - which are problems of considerable interest for
engineering researchers and practical engineers. The book can be used not only as a reference but also as material for graduate students at
Engineering departments, as it contains problems and solutions for each chapter.
From jet engine noise that generates vibrations in the structure of an aircraft, to the sound radiation from the hull of a ship or submarine that
makes it identifiable, an understanding of structural acoustics is key in the design process in maritime, automotive, aerospace, and
architectural engineering. Building on classic works in the field, Structural Acoustics: Deterministic and Random Phenomena presents
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fundamental concepts, relations, and simplified methods for calculating complex problems associated with vibrations and noise issues of
automobiles, ships, submarines, and aircraft. This practical reference studies the response of structures and media that are coupled with a
fluid and are under static, dynamic, and random loading. Simplified solutions to complicated problems Starting with a review of the
fundamentals of acoustics and structural acoustics, the book discusses the response of the beams, plates, and shells that compose most
built-up structures before providing methods for solving problems of built-up systems, including a procedure for computing the response of an
elastic or viscoelastic media without resorting to a large computer program. Building on this analysis, the second section develops the
analysis for random loading, which can also be applied to geophysical phenomena and viscoelastic media. Proceeding from the fundamental
aspects of simple structures to more complicated cases with more involved loading, the book presents formulas and applications for random
loading. By providing a fundamental understanding of sound radiation in air and water, this book shows readers how to solve structural and
acoustical problems. An important reference for those working in the area of acoustics and vibration analysis, it also includes computer
programs for acoustical analysis available at www.crcpress.com.
Mechanical Vibration and Shock Analysis, Second Edition Volume 3: Random Vibration The vast majority of vibrations encountered in a realworld environment are random in nature. Such vibrations are intrinsically complicated, but this volume describes a process enabling the
simplification of the analysis required, and the analysis of the signal in the frequency domain. Power spectrum density is also defined, with
the requisite precautions to be taken in its calculation described together with the processes (windowing, overlapping) necessary for improved
results. A further complementary method, the analysis of statistical properties of the time signal, is described. This enables the distribution
law of the maxima of a random Gaussian signal to be determined and simplifies calculation of fatigue damage to be made by the avoidance
of the direct counting of peaks. The Mechanical Vibration and Shock Analysis five-volume series has been written with both the professional
engineer and the academic in mind. Christian Lalanne explores every aspect of vibration and shock, two fundamental and extremely
significant areas of mechanical engineering, from both a theoretical and practical point of view. The five volumes cover all the necessary
issues in this area of mechanical engineering. The theoretical analyses are placed in the context of both the real world and the laboratory,
which is essential for the development of specifications.
Nowadays, the engineering practice raises far more vibration problems than can be theoretically explained or modelled. Because Df this,
measurements are used in almost all fields of industry, transportation and civil engineering in studies of mechanical and structural vibration.
They are an invaluable tool for designing products and machines with high reliability and low noise level, vehicles and buildings with improved
comfort and resistance to dynamic loads, as well as for obtaining increased safety of opera tion and optimum running parameters. In order to
cope with the increasing demand for experimental measurement of vibration characteristics, young engineers and designers need an
introductory book with emphasis on "what has to be measured" and "by what means" before learning "how measurements are done". The
expertise to perform vibration measurements must be gained in time, with every new investi gation and studied problem . .A detailed
presentation of instrumentation and measuring techniques is beyond the aim of this book. Such information can be found in product data
sheets, application manuals and hand books supplied by equipment manufacturers. Only general princi ples and widely used methods are
presented herein, in order to provide the reader with an overview of the instrumentation and techniques encountered in vibration
measurement.
With the aim of stating the fundamental principles and relationships of structural and mechanical vibrations, this guide focuses on the
determination of response levels for dynamical systems excited by forces that can be modeled as stochastic processes. It concentrates
material in the beginning of the text, with introductions to the fundamentals of stochastic modeling and vibration problems to acquaint
students with applications. There are discussions on progressive topics which are the subject of ongoing research, including state-space
analysis, nonlinear dynamics, and fatigue damage; the time history implications of bandwidth, with situations varying from narrowband to
white noise; time domain integration techniques which provide viable alternatives to the calculus of residues; and an emphasis on time
domain interpretations throughout. It includes a number of worked examples to illustrate the modelling of physical problems as well as the
proper application of theoretical solutions.

This straightforward text, primer and reference introduces the theoretical, testing and control aspects of structural
dynamics and vibration, as practised in industry today. Written by an expert engineer of over 40 years experience, the
book comprehensively opens up the dynamic behavior of structures and provides engineers and students with a
comprehensive practice based understanding of the key aspects of this key engineering topic. Written with the needs of
engineers of a wide range of backgrounds in mind, this book will be a key resource for those studying structural dynamics
and vibration at undergraduate level for the first time in aeronautical, mechanical, civil and automotive engineering. It will
be ideal for laboratory classes and as a primer for readers returning to the subject, or coming to it fresh at graduate level.
It is a guide for students to keep and for practicing engineers to refer to: its worked example approach ensures that
engineers will turn to Thorby for advice in many engineering situations. Presents students and practitioners in all
branches of engineering with a unique structural dynamics resource and primer, covering practical approaches to
vibration engineering while remaining grounded in the theory of the topic Written by a leading industry expert, with a
worked example lead approach for clarity and ease of understanding Makes the topic as easy to read as possible,
omitting no steps in the development of the subject; covers computer based techniques and finite elements
In Stochastic Dynamics of Structures, Li and Chen present a unified view of the theory and techniques for stochastic
dynamics analysis, prediction of reliability, and system control of structures within the innovative theoretical framework of
physical stochastic systems. The authors outline the fundamental concepts of random variables, stochastic process and
random field, and orthogonal expansion of random functions. Readers will gain insight into core concepts such as
stochastic process models for typical dynamic excitations of structures, stochastic finite element, and random vibration
analysis. Li and Chen also cover advanced topics, including the theory of and elaborate numerical methods for probability
density evolution analysis of stochastic dynamical systems, reliability-based design, and performance control of
structures. Stochastic Dynamics of Structures presents techniques for researchers and graduate students in a wide
variety of engineering fields: civil engineering, mechanical engineering, aerospace and aeronautics, marine and offshore
engineering, ship engineering, and applied mechanics. Practicing engineers will benefit from the concise review of
random vibration theory and the new methods introduced in the later chapters. "The book is a valuable contribution to the
continuing development of the field of stochastic structural dynamics, including the recent discoveries and developments
by the authors of the probability density evolution method (PDEM) and its applications to the assessment of the dynamic
reliability and control of complex structures through the equivalent extreme-value distribution." —A. H-S. Ang, NAE, Hon.
Mem. ASCE, Research Professor, University of California, Irvine, USA "The authors have made a concerted effort to
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present a responsible and even holistic account of modern stochastic dynamics. Beyond the traditional concepts, they
also discuss theoretical tools of recent currency such as the Karhunen-Loeve expansion, evolutionary power spectra, etc.
The theoretical developments are properly supplemented by examples from earthquake, wind, and ocean engineering.
The book is integrated by also comprising several useful appendices, and an exhaustive list of references; it will be an
indispensable tool for students, researchers, and practitioners endeavoring in its thematic field." —Pol Spanos, NAE, Ryon
Chair in Engineering, Rice University, Houston, USA
The most comprehensive text and reference available on the study of random vibrations, this book was designed for
graduate students and mechanical, structural, and aerospace engineers. In addition to coverage of background topics in
probability, statistics, and random processes, it develops methods for analyzing and controlling random vibrations. 1995
edition.
The second edition of Applied Structural and Mechanical Vibrations: Theory and Methods continues the first edition’s
dual focus on the mathematical theory and the practical aspects of engineering vibrations measurement and analysis.
This book emphasises the physical concepts, brings together theory and practice, and includes a number of worked-out
examples of varying difficulty and an extensive list of references. What’s New in the Second Edition: Adds new material
on response spectra Includes revised chapters on modal analysis and on probability and statistics Introduces new
material on stochastic processes and random vibrations The book explores the theory and methods of engineering
vibrations. By also addressing the measurement and analysis of vibrations in real-world applications, it provides and
explains the fundamental concepts that form the common background of disciplines such as structural dynamics,
mechanical, aerospace, automotive, earthquake, and civil engineering. Applied Structural and Mechanical Vibrations:
Theory and Methods presents the material in order of increasing complexity. It introduces the simplest physical systems
capable of vibratory motion in the fundamental chapters, and then moves on to a detailed study of the free and forced
vibration response of more complex systems. It also explains some of the most important approximate methods and
experimental techniques used to model and analyze these systems. With respect to the first edition, all the material has
been revised and updated, making it a superb reference for advanced students and professionals working in the field.
This book deals with the analysis of various types of vibration environments that can lead to the failure of electronic
systems or components.
The topic of Random Vibrations is the behavior of structural and mechanical systems when they are subjected to
unpredictable, or random, vibrations. These vibrations may arise from natural phenomena such as earthquakes or wind,
or from human-controlled causes such as the stresses placed on aircraft at takeoff and landing. Study and mastery of this
topic enables engineers to design and maintain structures capable of withstanding random vibrations, thereby protecting
human life. Random Vibrations will lead readers in a user-friendly fashion to a thorough understanding of vibrations of
linear and nonlinear systems that undergo stochastic—random—excitation. Provides over 150 worked out example
problems and, along with over 225 exercises, illustrates concepts with true-to-life engineering design problems Offers
intuitive explanations of concepts within a context of mathematical rigor and relatively advanced analysis techniques.
Essential for self-study by practicing engineers, and for instruction in the classroom.
Beginning with the basics of probability and an overview of stochastic process, this book goes on to explore their
engineering applications: random vibration and system analysis. It addresses extreme conditions such as distribution of
large vibration peaks, probabilities of exceeding certain limits, and fatigue. Includes numerous tested examples:
earthquake risk analysis, distribution of extreme wind speeds, analysis of structural reliability, earthquake response of tall
multi-storey structure and wind loading of tall towers.
All typical and special modal and response analysis methods, applied within the frame of the design of spacecraft
structures, are described in this book. It therefore addresses graduate students and engineers in the aerospace field.
The classic reference on shock and vibration, fully updated with the latest advances in the field Written by a team of
internationally recognized experts, this comprehensive resource provides all the information you need to design, analyze,
install, and maintain systems subject to mechanical shock and vibration. The book covers theory, instrumentation,
measurement, testing, control methodologies, and practical applications. Harris' Shock and Vibration Handbook, Sixth
Edition, has been extensively revised to include innovative techniques and technologies, such as the use of waveform
replication, wavelets, and temporal moments. Learn how to successfully apply theory to solve frequently encountered
problems. This definitive guide is essential for mechanical, aeronautical, acoustical, civil, electrical, and transportation
engineers. EVERYTHING YOU NEED TO KNOW ABOUT MECHANICAL SHOCK AND VIBRATION, INCLUDING
Fundamental theory Instrumentation and measurements Procedures for analyzing and testing systems subject to shock
and vibration Ground-motion, fluid-flow, wind-. and sound-induced vibration Methods for controlling shock and vibration
Equipment design The effects of shock and vibration on humans
Addressing random vibration of mechanical and structural systems, this work offers techniques for determining
probabilistic characteristics of the response of dynamic systems subjected to random loads or inputs and for calculating
probabilities related to system performance or reliability.
This book gives an overview of the current state of uncertainty modeling in vibration, control, and fuzzy analysis of
structural and mechanical systems. It is a coherent compendium written by leading experts and offers the reader a
sampling of exciting research areas in several fast-growing branches in this field. Uncertainty modeling and analysis are
becoming an integral part of system definition and modeling in many fields. The book consists of ten chapters that report
the work of researchers, scientists and engineers on theoretical developments and diversified applications in engineering
systems. They deal with modeling for vibration, control, and fuzzy analysis of structural and mechanical systems under
uncertain conditions. The book designed for readers who are familiar with the fundamentals and wish to study a particular
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topic or use the book as an authoritative reference. It gives readers a sophisticated toolbox for tackling modeling
problems in mechanical and structural systems in real-world situations. The book is part of a series on Stability, Vibration
and Control of Structures, and provides vital information in these areas.
This classic describes and illustrates basic theory, with a detailed explanation of discrete wavelet transforms. Suitable for
upper-level undergraduates, it is also a practical resource for professionals.
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