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Numerical Methods In Biomedical Engineering
Numerical Methods and Advanced Simulation in Biomechanics and Biological Processes
covers new and exciting modeling methods to help bioengineers tackle problems for which the
Finite Element Method is not appropriate. The book covers a wide range of important subjects
in the field of numerical methods applied to biomechanics, including bone biomechanics, tissue
and cell mechanics, 3D printing, computer assisted surgery and fluid dynamics. Modeling
strategies, technology and approaches are continuously evolving as the knowledge of
biological processes increases. Both theory and applications are covered, making this an ideal
book for researchers, students and R&D professionals. Provides non-conventional analysis
methods for modeling Covers the Discrete Element Method (DEM), Particle Methods (PM),
MessLess and MeshFree Methods (MLMF), Agent-Based Methods (ABM), Lattice-Boltzmann
Methods (LBM) and Boundary Integral Methods (BIM) Includes contributions from several
world renowned experts in their fields Compares pros and cons of each method to help you
decide which method is most applicable to solving specific problems
The fifth edition of "Numerical Methods for Engineers" continues its tradition of excellence.
Instructors love this text because it is a comprehensive text that is easy to teach from.
Students love it because it is written for them--with great pedagogy and clear explanations and
examples throughout. The text features a broad array of applications, including all engineering
disciplines. The revision retains the successful pedagogy of the prior editions. Chapra and
Canale's unique approach opens each part of the text with sections called Motivation,
Mathematical Background, and Orientation, preparing the student for what is to come in a
motivating and engaging manner. Each part closes with an Epilogue containing sections called
Trade-Offs, Important Relationships and Formulas, and Advanced Methods and Additional
References. Much more than a summary, the Epilogue deepens understanding of what has
been learned and provides a peek into more advanced methods. Approximately 80% of the
end-of-chapter problems are revised or new to this edition. The expanded breadth of
engineering disciplines covered is especially evident in the problems, which now cover such
areas as biotechnology and biomedical engineering. Users will find use of software packages,
specifically MATLAB and Excel with VBA. This includes material on developing MATLAB mfiles and VBA macros.
Written from the expertise of an agricultural engineering background, this exciting new book
presents the most useful numerical methods and their complete program listings.
There are many books written about statistics, some brief, some detailed, some humorous,
some colorful, and some quite dry. Each of these texts is designed for a specific audience. Too
often, texts about statistics have been rather theoretical and intimidating for those not
practicing statistical analysis on a routine basis. Thus, many engineers and scientists, who
need to use statistics much more frequently than calculus or differential equations, lack
sufficient knowledge of the use of statistics. The audience that is addressed in this text is the
university-level biomedical engineering student who needs a bare-bones coverage of the most
basic statistical analysis frequently used in biomedical engineering practice. The text
introduces students to the essential vocabulary and basic concepts of probability and statistics
that are required to perform the numerical summary and statistical analysis used in the
biomedical field. This text is considered a starting point for important issues to consider when
designing experiments, summarizing data, assuming a probability model for the data, testing
hypotheses, and drawing conclusions from sampled data.A student who has completed this
text should have sufficient vocabulary to read more advanced texts on statistics and further
their knowledge about additional numerical analyses that are used in the biomedical
engineering field but are beyond the scope of this text. This book is designed to supplement an
undergraduate-level course in applied statistics, specifically in biomedical engineering.
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Practicing engineers who have not had formal instruction in statistics may also use this text as
a simple, brief introduction to statistics used in biomedical engineering. The emphasis is on the
application of statistics, the assumptions made in applying the statistical tests, the limitations of
these elementary statistical methods, and the errors often committed in using statistical
analysis. A number of examples from biomedical engineering research and industry practice
are provided to assist the reader in understanding concepts and application. It is beneficial for
the reader to have some background in the life sciences and physiology and to be familiar with
basic biomedical instrumentation used in the clinical environment.Contents: Introduction /
Collecting Data and Experimental Design / Data Summary and Descriptive Statistics /
Assuming a Probability Model from the Sample Data / Statistical Inference / Linear Regression
and Correlation Analysis / Power Analysis and Sample Size / Just the Beginning / Bibliography
The revised and updated second edition of this textbook teaches students to create computer
codes used to engineer antennas, microwave circuits, and other critical technologies for
wireless communications and other applications of electromagnetic fields and waves. Worked
code examples are provided for MATLAB technical computing software.
Simulation and modeling using numerical methods is one of the key instruments in any
scientific work. In the field of photonics, a wide range of numerical methods are used for
studying both fundamental optics and applications such as design, development, and
optimization of photonic components. Modeling is key for developing improved photonic
devices and reducing development time and cost. Choosing the appropriate computational
method for a photonics modeling problem requires a clear understanding of the pros and cons
of the available numerical methods. Numerical Methods in Photonics presents six of the most
frequently used methods: FDTD, FDFD, 1+1D nonlinear propagation, modal method, Green’s
function, and FEM. After an introductory chapter outlining the basics of Maxwell’s equations,
the book includes self-contained chapters that focus on each of the methods. Each method is
accompanied by a review of the mathematical principles in which it is based, along with sample
scripts, illustrative examples of characteristic problem solving, and exercises. MATLAB® is
used throughout the text. This book provides a solid basis to practice writing your own codes.
The theoretical formulation is complemented by sets of exercises, which allow you to grasp the
essence of the modeling tools.
Numerical Modeling in Biomedical Engineering brings together the integrative set of
computational problem solving tools important to biomedical engineers. Through the use of
comprehensive homework exercises, relevant examples and extensive case studies, this book
integrates principles and techniques of numerical analysis. Covering biomechanical
phenomena and physiologic, cell and molecular systems, this is an essential tool for students
and all those studying biomedical transport, biomedical thermodynamics & kinetics and
biomechanics. Supported by Whitaker Foundation Teaching Materials Program; ABEToriented pedagogical layout Extensive hands-on homework exercises
Rocks and soils can behave as discontinuous materials, both physically and mechanically, and
for such discontinuous nature and behaviour there remain challenges in numerical modelling
methods and techniques. Some of the main discontinuum based numerical methods, for
example the distinct element method (DEM) and the discontinuous deformation analysi

This book is designed for an introductory course in numerical methods for
students of engineering and science at universities and colleges of advanced
education. It is an outgrowth of a course of lectures and tutorials (problem solving
sessions) which the author has given for a number of years at the University of
New South Wales and elsewhere. The course is normally taught at the rate of 1i
hours per week throughout an academic year (28 weeks). It has occasionally
been given at double this rate over half the year, but it was found that students
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had insufficient time to absorb the material and experiment with the methods.
The material presented here is rather more than has been taught in anyone year,
although all of it has been taught at some time. The book is concerned with the
application of numerical methods to the solution of equations - algebraic,
transcendental and differential - which will be encountered by students during
their training and their careers. The theoretical foundation for the methods is not
rigorously covered. Engineers and applied scientists (but not, of course,
mathematicians) are more con cerned with using methods than with proving that
they can be used. However, they 'must be satisfied that the methods are fit to be
used, and it is hoped that students will perform sufficient numerical experiments
to con vince themselves of this without the need for more than the minimum of
theory which is presented here.
Multiphysics Modeling: Numerical Methods and Engineering Applications:
Tsinghua University Press Computational Mechanics Series describes the basic
principles and methods for multiphysics modeling, covering related areas of
physics such as structure mechanics, fluid dynamics, heat transfer,
electromagnetic field, and noise. The book provides the latest information on
basic numerical methods, also considering coupled problems spanning fluid-solid
interaction, thermal-stress coupling, fluid-solid-thermal coupling, electromagnetic
solid thermal fluid coupling, and structure-noise coupling. Users will find a
comprehensive book that covers background theory, algorithms, key
technologies, and applications for each coupling method. Presents a wealth of
multiphysics modeling methods, issues, and worked examples in a single volume
Provides a go-to resource for coupling and multiphysics problems Covers the
multiphysics details not touched upon in broader numerical methods references,
including load transfer between physics, element level strong coupling, and
interface strong coupling, amongst others Discusses practical applications
throughout and tackles real-life multiphysics problems across areas such as
automotive, aerospace, and biomedical engineering
Presents standard numerical approaches for solving common mathematical
problems in engineering using Python. Covers the most common numerical
calculations used by engineering students Covers Numerical Differentiation and
Integration, Initial Value Problems, Boundary Value Problems, and Partial
Differential Equations Focuses on open ended, real world problems that require
students to write a short report/memo as part of the solution process Includes an
electronic download of the Python codes presented in the book
Mathematical and numerical modelling of engineering problems in medicine is
aimed at unveiling and understanding multidisciplinary interactions and
processes and providing insights useful to clinical care and technology advances
for better medical equipment and systems. When modelling medical problems,
the engineer is confronted with multidisciplinary problems of electromagnetism,
heat and mass transfer, and structural mechanics with, possibly, different time
and space scales, which may raise concerns in formulating consistent, solvable
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mathematical models. Computational Medical Engineering presents a number of
engineering for medicine problems that may be encountered in medical physics,
procedures, diagnosis and monitoring techniques, including electrical activity of
the heart, hemodynamic activity monitoring, magnetic drug targeting, bioheat
models and thermography, RF and microwave hyperthermia, ablation, EMF
dosimetry, and bioimpedance methods. The authors discuss the core approach
methodology to pose and solve different problems of medical engineering,
including essentials of mathematical modelling (e.g., criteria for well-posed
problems); physics scaling (homogenization techniques); Constructal Law criteria
in morphing shape and structure of systems with internal flows; computational
domain construction (CAD and, or reconstruction techniques based on medical
images); numerical modelling issues, and validation techniques used to ascertain
numerical simulation results. In addition, new ideas and venues to investigate
and understand finer scale models and merge them into continuous media
medical physics are provided as case studies. Presents the fundamentals of
mathematical and numerical modeling of engineering problems in medicine
Discusses many of the most common modelling scenarios for Biomedical
Engineering, including, electrical activity of the heart hemodynamic activity
monitoring, magnetic drug targeting, bioheat models and thermography, RF and
microwave hyperthermia, ablation, EMF dosimetry, and bioimpedance methods
Includes discussion of the core approach methodology to pose and solve
different problems of medical engineering, including essentials of mathematical
modelling, physics scaling, Constructal Law criteria in morphing shape and
structure of systems with internal flows, computational domain construction,
numerical modelling issues, and validation techniques used to ascertain
numerical simulation results
Analysis of large deformation, rigid body movement and strain or stress for
discontinuous materials is often required for project designs and plans in the
fields of engineering and disaster prevention. Many numerical simulation and
analysis methods have been developed for the requirement from science and
technology people since 1970s. Among them, D
Instead of presenting the standard theoretical treatments that underlie the various
numerical methods used by scientists and engineers, Using R for Numerical
Analysis in Science and Engineering shows how to use R and its add-on
packages to obtain numerical solutions to the complex mathematical problems
commonly faced by scientists and engineers. This practical guide to the
capabilities of R demonstrates Monte Carlo, stochastic, deterministic, and other
numerical methods through an abundance of worked examples and code,
covering the solution of systems of linear algebraic equations and nonlinear
equations as well as ordinary differential equations and partial differential
equations. It not only shows how to use R’s powerful graphic tools to construct
the types of plots most useful in scientific and engineering work, but also:
Explains how to statistically analyze and fit data to linear and nonlinear models
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Explores numerical differentiation, integration, and optimization Describes how to
find eigenvalues and eigenfunctions Discusses interpolation and curve fitting
Considers the analysis of time series Using R for Numerical Analysis in Science
and Engineering provides a solid introduction to the most useful numerical
methods for scientific and engineering data analysis using R.
Presents the methodology and applications of ODE and PDE models within
biomedical science and engineering With an emphasis on the method of lines
(MOL) for partial differential equation (PDE) numerical integration, Method of
Lines PDE Analysis in Biomedical Science and Engineering demonstrates the
use of numerical methods for the computer solution of PDEs as applied to
biomedical science and engineering (BMSE). Written by a well-known researcher
in the field, the book provides an introduction to basic numerical methods for
initial/boundary value PDEs before moving on to specific BMSE applications of
PDEs. Featuring a straightforward approach, the book’s chapters follow a
consistent and comprehensive format. First, each chapter begins by presenting
the model as an ordinary differential equation (ODE)/PDE system, including the
initial and boundary conditions. Next, the programming of the model equations is
introduced through a series of R routines that primarily implement MOL for PDEs.
Subsequently, the resulting numerical and graphical solution is discussed and
interpreted with respect to the model equations. Finally, each chapter concludes
with a review of the numerical algorithm performance, general observations and
results, and possible extensions of the model. Method of Lines PDE Analysis in
Biomedical Science and Engineering also includes: Examples of MOL analysis of
PDEs, including BMSE applications in wave front resolution in chromatography,
VEGF angiogenesis, thermographic tumor location, blood-tissue transport, two
fluid and membrane mass transfer, artificial liver support system, cross diffusion
epidemiology, oncolytic virotherapy, tumor cell density in glioblastomas, and
variable grids Discussions on the use of R software, which facilitates immediate
solutions to differential equation problems without having to first learn the basic
concepts of numerical analysis for PDEs and the programming of PDE algorithms
A companion website that provides source code for the R routines Method of
Lines PDE Analysis in Biomedical Science and Engineering is an introductory
reference for researchers, scientists, clinicians, medical researchers,
mathematicians, statisticians, chemical engineers, epidemiologists, and
pharmacokineticists as well as anyone interested in clinical applications and the
interpretation of experimental data with differential equation models. The book is
also an ideal textbook for graduate-level courses in applied mathematics, BMSE,
biology, biophysics, biochemistry, medicine, and engineering.
Features a solid foundation of mathematical and computational tools to formulate
and solve real-world PDE problems across various fields With a step-by-step
approach to solving partial differential equations (PDEs), Differential Equation
Analysis in Biomedical Science and Engineering: Partial Differential Equation
Applications with R successfully applies computational techniques for solving realPage 5/10
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world PDE problems that are found in a variety of fields, including chemistry,
physics, biology, and physiology. The book provides readers with the necessary
knowledge to reproduce and extend the computed numerical solutions and is a
valuable resource for dealing with a broad class of linear and nonlinear partial
differential equations. The author’s primary focus is on models expressed as
systems of PDEs, which generally result from including spatial effects so that the
PDE dependent variables are functions of both space and time, unlike ordinary
differential equation (ODE) systems that pertain to time only. As such, the book
emphasizes details of the numerical algorithms and how the solutions were
computed. Featuring computer-based mathematical models for solving real-world
problems in the biological and biomedical sciences and engineering, the book
also includes: R routines to facilitate the immediate use of computation for
solving differential equation problems without having to first learn the basic
concepts of numerical analysis and programming for PDEs Models as systems of
PDEs and associated initial and boundary conditions with explanations of the
associated chemistry, physics, biology, and physiology Numerical solutions of the
presented model equations with a discussion of the important features of the
solutions Aspects of general PDE computation through various biomedical
science and engineering applications Differential Equation Analysis in Biomedical
Science and Engineering: Partial Differential Equation Applications with R is an
excellent reference for researchers, scientists, clinicians, medical researchers,
engineers, statisticians, epidemiologists, and pharmacokineticists who are
interested in both clinical applications and interpretation of experimental data with
mathematical models in order to efficiently solve the associated differential
equations. The book is also useful as a textbook for graduate-level courses in
mathematics, biomedical science and engineering, biology, biophysics,
biochemistry, medicine, and engineering.
A practical, professional guide to MATLAB computational techniques and engineering
applications MATLAB Numerical Methods with Chemical Engineering Applications shows you,
step by step, how to use MATLAB® to model and simulate physical problems in the chemical
engineering realm. Written for MATLAB 7.11, this hands-on resource contains concise
explanations of essential MATLAB commands, as well as easy-to-follow instructions for using
the programming features, graphical capabilities, and desktop interface. Every step needed
toward the final solution is algorithmically explained via snapshots of the MATLAB platform in
parallel with the text. End-of-chapter problems help you practice what you've learned. Master
this powerful computational tool using this detailed, self-teaching guide. COVERAGE
INCLUDES: MATLAB basics Matrices MATLAB scripting language: M-file Image and image
analysis Curve-fitting Numerical integration Solving differential equations A system of algebraic
equations Statistics Chemical engineering applications MATLAB Graphical User Interface
Design Environment (GUIDE)
Numerical Methods and Methods of Approximation in Science and Engineering prepares
students and other readers for advanced studies involving applied numerical and
computational analysis. Focused on building a sound theoretical foundation, it uses a clear and
simple approach backed by numerous worked examples to facilitate understanding of
numerical methods and their application. Readers will learn to structure a sequence of
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operations into a program, using the programming language of their choice; this approach
leads to a deeper understanding of the methods and their limitations. Features: Provides a
strong theoretical foundation for learning and applying numerical methods Takes a generic
approach to engineering analysis, rather than using a specific programming language Built
around a consistent, understandable model for conducting engineering analysis Prepares
students for advanced coursework, and use of tools such as FEA and CFD Presents numerous
detailed examples and problems, and a Solutions Manual for instructors
Written in an easy-to-understand manner, this comprehensive textbook brings together both
basic and advanced concepts of numerical methods in a single volume. Important topics
including error analysis, nonlinear equations, systems of linear equations, interpolation and
interpolation for Equal intervals and bivariate interpolation are discussed comprehensively. The
textbook is written to cater to the needs of undergraduate students of mathematics, computer
science, mechanical engineering, civil engineering and information technology for a course on
numerical methods/numerical analysis. The text simplifies the understanding of the concepts
through exercises and practical examples. Pedagogical features including solved examples
and unsolved exercises are interspersed throughout the book for better understanding.
This quantitative approach integrates the basic concepts of mechanics and computational
modelling techniques for undergraduate biomedical engineering students.
Emphasizing the finite difference approach for solving differential equations, the second edition
of Numerical Methods for Engineers and Scientists presents a methodology for systematically
constructing individual computer programs. Providing easy access to accurate solutions to
complex scientific and engineering problems, each chapter begins with objectives, a
discussion of a representative application, and an outline of special features, summing up with
a list of tasks students should be able to complete after reading the chapter- perfect for use as
a study guide or for review. The AIAA Journal calls the book "...a good, solid instructional text
on the basic tools of numerical analysis."
Mathematical models are used to convert real-life problems using mathematical concepts and
language. These models are governed by differential equations whose solutions make it easy
to understand real-life problems and can be applied to engineering and science disciplines.
This book presents numerical methods for solving various mathematical models. This book
offers real-life applications, includes research problems on numerical treatment, and shows
how to develop the numerical methods for solving problems. The book also covers theory and
applications in engineering and science. Engineers, mathematicians, scientists, and
researchers working on real-life mathematical problems will find this book useful.
Applications of numerical mathematics and scientific computing to chemical engineering.
This book explores the latest and most relevant topics in the field of computational
bioengineering and bioinformatics, with a particular focus on patient-specific, diseaseprogression modeling. It covers computational methods for cardiovascular disease prediction,
with an emphasis on biomechanics, biomedical decision support systems, data mining,
personalized diagnostics, bio-signal processing, protein structure prediction, biomedical image
processing, analysis and visualization, and high-performance computing. It also discusses
state-of-the-art tools for disease characterization, and recent advances in areas such as
biomechanics, cardiovascular engineering, patient-specific modeling, population-based
modeling, multiscale modeling, image processing, data mining, biomedical decision-support
systems, signal processing, biomaterials and dental biomechanics, tissue and cell engineering,
computational chemistry and high-performance computing. As such, it is a valuable resource
for researchers, medical and bioengineering students, and medical device and software
experts
Gives graduate students and researchers an introductory overview of partial differential
equation analysis of biomedical engineering systems through detailed examples.
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This interdisciplinary book presents numerical techniques needed for chemical and biological
engineers using Matlab. The book begins by exploring general cases, and moves on to specific
ones. The text includes a large number of detailed illustrations, exercises and industrial
examples. The book provides detailed mathematics and engineering background in the
appendixes, including an introduction to Matlab. The text will be useful to undergraduate
students in chemical/biological engineering, and in applied mathematics and numerical
analysis.
This book explores the numerical algorithms underpinning modern finite element based
computational mechanics software. It covers all the major numerical methods that are used in
computational mechanics. It reviews the basic concepts in linear algebra and advanced matrix
theory, before covering solution of systems of equations, symmetric eigenvalue solution
methods, and direct integration of discrete dynamic equations of motion, illustrated with
numerical examples. This book suits a graduate course in mechanics based disciplines, and
will help software developers in computational mechanics. Increased understanding of the
underlying numerical methods will also help practicing engineers to use the computational
mechanics software more effectively.
The first MATLAB-based numerical methods textbook for bioengineers that uniquely integrates
modelling concepts with statistical analysis, while maintaining a focus on enabling the user to
report the error or uncertainty in their result. Between traditional numerical method topics of
linear modelling concepts, nonlinear root finding, and numerical integration, chapters on
hypothesis testing, data regression and probability are interweaved. A unique feature of the
book is the inclusion of examples from clinical trials and bioinformatics, which are not found in
other numerical methods textbooks for engineers. With a wealth of biomedical engineering
examples, case studies on topical biomedical research, and the inclusion of end of chapter
problems, this is a perfect core text for a one-semester undergraduate course.
This book is an introduction to numerical analysis and intends to strike a balance between
analytical rigor and the treatment of particular methods for engineering problems Emphasizes
the earlier stages of numerical analysis for engineers with real-life problem-solving solutions
applied to computing and engineering Includes MATLAB oriented examples An Instructor's
Manual presenting detailed solutions to all the problems in the book is available from the Wiley
editorial department.
Numerical Methods in Geotechnical Engineering contains 153 scientific papers presented at
the 7th European Conference on Numerical Methods in Geotechnical Engineering, NUMGE
2010, held at Norwegian University of Science and Technology (NTNU) in Trondheim, Norway,
2 4 June 2010.The contributions cover topics from emerging research to engineering pra
Although pseudocodes, Mathematica, and MATLAB illustrate how algorithms work, designers
of engineering systems write the vast majority of large computer programs in the Fortran
language. Using Fortran 95 to solve a range of practical engineering problems, Numerical
Methods for Engineers, Second Edition provides an introduction to numerical methods,
A Comprehensive Physically Based Approach to Modeling in Bioengineering and Life Sciences
provides a systematic methodology to the formulation of problems in biomedical engineering
and the life sciences through the adoption of mathematical models based on physical
principles, such as the conservation of mass, electric charge, momentum, and energy. It then
teaches how to translate the mathematical formulation into a numerical algorithm that is
implementable on a computer. The book employs computational models as synthesized tools
for the investigation, quantification, verification, and comparison of different conjectures or
scenarios of the behavior of a given compartment of the human body under physiological and
pathological conditions. Presents theoretical (modeling), biological (experimental), and
computational (simulation) perspectives Features examples, exercises, and MATLAB codes for
further reader involvement Covers basic and advanced functional and computational
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techniques throughout the book

This undergraduate textbook integrates the teaching of numerical methods and
programming with problems from core chemical engineering subjects.
This volume contains the invited papers given at the Fourth French-Latin American
Congress on Applied Mathematics. New numerical techniques in fluid and solid
mechanics were presented.
State-of-the-art numerical methods for solving complex engineering problems Great
strides in computer technology have been made in the years since the popular first
edition of this book was published. Several excellent software packages now help
engineers solve complex problems. Making the most of these programs requires a
working knowledge of the numerical methods on which the programs are based.
Numerical Methods for Engineering Application provides that knowledge. While it
avoids intense mathematical detail, Numerical Methods for Engineering Application
supplies more in-depth explanations of methods than found in the typical engineer's
numerical "cookbook." It offers complete coverage of most commonly encountered
algebraic, interpolation, and integration problems. Ordinary differential equations are
examined in great detail, as are three common types of partial differential
equations--parabolic, elliptic, and hyperbolic. The author also explores a wide range of
methods for solving initial and boundary value problems. This complete guide to
numerical methods for solving engineering problems on computers provides: * Practical
advice on how to select the best method for a given problem * Valuable insights into
how each method works and why it is the best choice * Complete algorithms and
source code for all programs covered * Code from the book and problem-solving
programs designed by the author available from the author's website Numerical
Methods for Engineering Application is a valuable working resource for engineers and
applied physicists. It also serves as an excellent upper-level text for physics and
engineering students in courses on modern numerical methods.
Contains papers presented at the Third International Symposium on Computer Methods
in Biomechanics and Biomedical Engineering (1997), which provide evidence that
computer-based models, and in particular numerical methods, are becoming essential
tools for the solution of many problems encountered in the field of biomedical
engineering. The range of subject areas presented include the modeling of hip and
knee joint replacements, assessment of fatigue damage in cemented hip prostheses,
nonlinear analysis of hard and soft tissue, methods for the simulation of bone
adaptation, bone reconstruction using implants, and computational techniques to model
human impact. Computer Methods in Biomechanics and Biomedical Engineering also
details the application of numerical techniques applied to orthodontic treatment together
with introducing new methods for modeling and assessing the behavior of dental
implants, adhesives, and restorations. For more information, visit the
"http://www.uwcm.ac.uk/biorome/international symposium on Computer Methods in
Biomechanics and Biomedical Engineering/home page, or
"http://www.gbhap.com/Computer_Methods_Biomechanic s_Biome dical_Engineering/"
the home page for the journal.
This textbook introduces the concepts and tools that biomedical and chemical
engineering students need to know in order to translate engineering problems into a
numerical representation using scientific fundamentals. Modeling concepts focus on
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problems that are directly related to biomedical and chemical engineering. A variety of
computational tools are presented, including MATLAB, Excel, Mathcad, and COMSOL,
and a brief introduction to each tool is accompanied by multiple computer lab
experiences. The numerical methods covered are basic linear algebra and basic
statistics, and traditional methods like Newton's method, Euler Integration, and
trapezoidal integration. The book presents the reader with numerous examples and
worked problems, and practice problems are included at the end of each chapter.
Focuses on problems and methods unique to biomedical and chemical engineering;
Presents modeling concepts drawn from chemical, mechanical, and materials
engineering; Ancillary materials include lecture notes and slides and online videos that
enable a flipped classroom or individual study.
With a wealth of biomedical engineering examples, case studies on topical biomedical
research, and the inclusion of end of chapter problems, this is a perfect core text for a
one-semester undergraduate course.Between traditional numerical method topics of
linear modelling concepts, nonlinear root finding, and numerical integration, chapters on
hypothesis testing, data regression and probability are interweaved. A unique feature of
the book is the inclusion of examples from clinical trials and bioinformatics, which are
not found in other numerical methods textbooks for engineers.
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