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Numerical Methods
Phase Equilibria in Chemical Engineering is devoted to
the thermodynamic basis and practical aspects of the
calculation of equilibrium conditions of multiple
phases that are pertinent to chemical engineering
processes. Efforts have been made throughout the
book to provide guidance to adequate theory and
practice. The book begins with a long chapter on
equations of state, since it is intimately bound up with
the development of thermodynamics. Following
material on basic thermodynamics and nonidealities
in terms of fugacities and activities, individual
chapters are devoted to equilibria primarily between
pairs of phases. A few topics that do not fit into these
categories and for which the state of the art is not yet
developed quantitatively have been relegated to a
separate chapter. The chapter on chemical equilibria
is pertinent since many processes involve
simultaneous chemical and phase equilibria. Also
included are chapters on the evaluation of enthalpy
and entropy changes of nonideal substances and
mixtures, and on experimental methods. This book is
intended as a reference and self-study as well as a
textbook either for full courses in phase equilibria or
as a supplement to related courses in the chemical
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engineering curriculum. Practicing engineers
concerned with separation technology and process
design also may find the book useful.

An Introduction to Applied Numerical
Analysis
A much-needed guide on how to use numerical
methods to solve practical engineering problems
Bridging the gap between mathematics and
engineering, Numerical Analysis with Applications in
Mechanics and Engineering arms readers with
powerful tools for solving real-world problems in
mechanics, physics, and civil and mechanical
engineering. Unlike most books on numerical analysis,
this outstanding work links theory and application,
explains the mathematics in simple engineering
terms, and clearly demonstrates how to use
numerical methods to obtain solutions and interpret
results. Each chapter is devoted to a unique analytical
methodology, including a detailed theoretical
presentation and emphasis on practical computation.
Ample numerical examples and applications round
out the discussion, illustrating how to work out
specific problems of mechanics, physics, or
engineering. Readers will learn the core purpose of
each technique, develop hands-on problem-solving
skills, and get a complete picture of the studied
phenomenon. Coverage includes: How to deal with
errors in numerical analysis Approaches for solving
problems in linear and nonlinear systems Methods of
interpolation and approximation of functions Formulas
and calculations for numerical differentiation and
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integration Integration of ordinary and partial
differential equations Optimization methods and
solutions for programming problems Numerical
Analysis with Applications in Mechanics and
Engineering is a one-of-a-kind guide for engineers
using mathematical models and methods, as well as
for physicists and mathematicians interested in
engineering problems.

Numerical Analysis
The fifth edition of this classic book continues its
excellence in teaching numerical analysis and
techniques. Interesting and timely applications
motivate an understanding of methods and analysis
of results. Suitable for students with mathematics and
engineering backgrounds, the breadth of topics
(partial differential equations, systems of nonlinear
equations, and matrix algebra), provide
comprehensive and flexible coverage of all aspects of
all numerical analysis. New sections discuss the use
of computer algebra systems such as Mathematica,
Maple and DERIVE facilitate the integration of
technology in the course.

Applied Reliability
This textbook develops the fundamental skills of
numerical analysis: designing numerical methods,
implementing them in computer code, and analyzing
their accuracy and efficiency. A number of
mathematical problems?interpolation, integration,
linear systems, zero finding, and differential
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equations?are considered, and some of the most
important methods for their solution are
demonstrated and analyzed. Notable features of this
book include the development of Chebyshev methods
alongside more classical ones; a dual emphasis on
theory and experimentation; the use of linear algebra
to solve problems from analysis, which enables
students to gain a greater appreciation for both
subjects; and many examples and exercises.
Numerical Analysis: Theory and Experiments is
designed to be the primary text for a junior- or seniorlevel undergraduate course in numerical analysis for
mathematics majors. Scientists and engineers
interested in numerical methods, particularly those
seeking an accessible introduction to Chebyshev
methods, will also be interested in this book.

Numerical Methods for Ordinary
Differential Equations
Do big math on small machines Write fast and
accurate library functions Master analytical and
numerical calculus Perform numerical integration to
any order Implement z-transform formulas Need to
learn the ins and outs of the fundamental math
functions in

A First Course in Numerical Analysis
Previous editions of this popular textbook offered an
accessible and practical introduction to numerical
analysis. An Introduction to Numerical Methods: A
MATLAB® Approach, Fourth Edition continues to
Page 5/24

File Type PDF Gerald Applied Numerical Analysis
4
present a wide range of useful and important
algorithms for scientific and engineering applications.
The authors use MATLAB to illustrate each numerical
method, providing full details of the computed results
so that the main steps are easily visualized and
interpreted. This edition also includes a new chapter
on Dynamical Systems and Chaos.

Spline Functions: Basic Theory
Surface thermodynamics forms the foundation of any
meaningful study of capillarity and wetting
phenomena. The second edition of Applied Surface
Thermodynamics offers a comprehensive state-of-theart treatment of this critical topic. It provides students
and researchers with fundamental knowledge and
practical guidelines in solving real-world problems
related to the measurement and interpretation of
interfacial properties. Containing 40 percent new
material and reorganized content, this second edition
begins by presenting a generalized Gibbs theory of
capillarity, including discussions of highly curved
interfaces. Concentrating on drop-shape techniques,
the book discusses liquid-fluid interfacial tension and
its measurement. Next, the authors focus on contact
angles with chapters on experimental procedures,
thermodynamic models, and the interpretation of
contact angles in terms of solid surface tension. The
book discusses theoretical approaches to determining
solid surface tension as well as interfacial tensions of
particles and their manifestations. It concludes by
discussing drop size dependence of contact angles
and line tension. What’s New in the Second Edition:
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Recent progress in Axisymmetric Drop Shape Analysis
(ADSA) Image processing methods for drop shape
analysis Advanced applications and generalizations of
ADSA Recent studies of contact angle hysteresis
Contact angles on inert fluoropolymers Update on line
tension and the drop size dependence of contact
angles Exploring a range of different aspects of
surface science and its applications, the book logically
progresses so that knowledge of previous chapters
enhances the understanding of subsequent material,
yet each chapter is freestanding so that experienced
researchers can quickly refer to topics of particular
interest.

Applied Numerical Analysis
This is the first numerical analysis text to use Sage for
the implementation of algorithms and can be used in
a one-semester course for undergraduates in
mathematics, math education, computer
science/information technology, engineering, and
physical sciences. The primary aim of this text is to
simplify understanding of the theories and ideas from
a numerical analysis/numerical methods course via a
modern programming language like Sage. Aside from
the presentation of fundamental theoretical notions of
numerical analysis throughout the text, each chapter
concludes with several exercises that are oriented to
real-world application. Answers may be verified using
Sage. The presented code, written in core
components of Sage, are backward compatible, i.e.,
easily applicable to other software systems such as
Mathematica®. Sage is open source software and
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uses Python-like syntax. Previous Python
programming experience is not a requirement for the
reader, though familiarity with any programming
language is a plus. Moreover, the code can be written
using any web browser and is therefore useful with
Laptops, Tablets, iPhones, Smartphones, etc. All Sage
code that is presented in the text is openly available
on SpringerLink.com.

Programming for Computations MATLAB/Octave
Learn to fully harness the power of Microsoft Excel(r)
to perform scientific and engineering calculations
With this text as your guide, you can significantly
enhance Microsoft Excel's(r) capabilities to execute
the calculations needed to solve a variety of chemical,
biochemical, physical, engineering, biological, and
medicinal problems. The text begins with two
chapters that introduce you to Excel's Visual Basic for
Applications (VBA) programming language, which
allows you to expand Excel's(r) capabilities, although
you can still use the text without learning VBA.
Following the author's step-by-step instructions, here
are just a few of the calculations you learn to perform:
* Use worksheet functions to work with matrices *
Find roots of equations and solve systems of
simultaneous equations * Solve ordinary differential
equations and partial differential equations * Perform
linear and non-linear regression * Use random
numbers and the Monte Carlo method This text is
loaded with examples ranging from very basic to
highly sophisticated solutions. More than 100 end-ofPage 8/24
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chapter problems help you test and put your
knowledge to practice solving real-world problems.
Answers and explanatory notes for most of the
problems are provided in an appendix. The CD-ROM
that accompanies this text provides several useful
features: * All the spreadsheets, charts, and VBA code
needed to perform the examples from the text *
Solutions to most of the end-of-chapter problems * An
add-in workbook with more than twenty custom
functions This text does not require any background
in programming, so it is suitable for both
undergraduate and graduate courses. Moreover,
practitioners in science and engineering will find that
this guide saves hours of time by enabling them to
perform most of their calculations with one familiar
spreadsheet package.

Applied Numerical Methods for Digital
Computation
This classic work continues to offer a comprehensive
treatment of the theory of univariate and tensorproduct splines. It will be of interest to researchers
and students working in applied analysis, numerical
analysis, computer science, and engineering. The
material covered provides the reader with the
necessary tools for understanding the many
applications of splines in such diverse areas as
approximation theory, computer-aided geometric
design, curve and surface design and fitting, image
processing, numerical solution of differential
equations, and increasingly in business and the
biosciences. This new edition includes a supplement
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outlining some of the major advances in the theory
since 1981, and some 250 new references. It can be
used as the main or supplementary text for courses in
splines, approximation theory or numerical analysis.

Applied Numerical Methods with MATLAB
for Engineers and Scientists
Applied Numerical Analysis
The book discusses the important numerical methods
which are frequently used in mathematical, physical,
engineering and even biological sciences. It will serve
as an ideal textbook for the undergraduate and
diploma courses. The revised edition has a section on
C++ and programs in C++.

Applied Numerical Methods in C
Outstanding text, oriented toward computer solutions,
stresses errors in methods and computational
efficiency. Problems — some strictly mathematical,
others requiring a computer — appear at the end of
each chapter.

Theoretical Numerical Analysis
Numerical Methods
Mathematics is playing an ever more important role in
the physical and biological sciences, provoking a
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blurring of boundaries between scienti?c disciplines
and a resurgence of interest in the modern as well as
the cl- sical techniques of applied mathematics. This
renewal of interest, both in research and teaching,
has led to the establishment of the series: Texts in
Applied Mathematics (TAM). Thedevelopmentofnewco
ursesisanaturalconsequenceofahighlevelof excitement
on the research frontier as newer techniques, such as
numerical and symbolic computer systems, dynamical
systems, and chaos, mix with and reinforce the
traditional methods of applied mathematics. Thus, the
purpose of this textbook series is to meet the current
and future needs of these advances and to encourage
the teaching of new courses. TAM will publish
textbooks suitable for use in advanced undergraduate
and beginning graduate courses, and will complement
the Applied Ma- ematical Sciences (AMS) series, which
will focus on advanced textbooks and research-level
monographs.

An Introduction to Numerical Methods
Previous editions of this popular textbook offered an
accessible and practical introduction to numerical
analysis. An Introduction to Numerical Methods: A
MATLAB® Approach, Fourth Edition continues to
present a wide range of useful and important
algorithms for scientific and engineering applications.
The authors use MATLAB to illustrate each numerical
method, providing full details of the computed results
so that the main steps are easily visualized and
interpreted. This edition also includes a new chapter
on Dynamical Systems and Chaos.
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Hydrobiological Modelling
A treatment of numerical methods offering a
complete programming code in C. The book takes a
step-by-step approach covering each numerical
method, which are all illustrated by a worked-out
sample program, and examines the pros and cons of
alternate methods.

Numerical Methods for Engineers and
Scientists
Computational methods to approximate the solution
of differential equations play a crucial role in science,
engineering, mathematics, and technology. The key
processes that govern the physical world—wave
propagation, thermodynamics, fluid flow, solid
deformation, electricity and magnetism, quantum
mechanics, general relativity, and many more—are
described by differential equations. We depend on
numerical methods for the ability to simulate, explore,
predict, and control systems involving these
processes. The finite element exterior calculus, or
FEEC, is a powerful new theoretical approach to the
design and understanding of numerical methods to
solve partial differential equations (PDEs). The
methods derived with FEEC preserve crucial
geometric and topological structures underlying the
equations and are among the most successful
examples of structure-preserving methods in
numerical PDEs. This volume aims to help numerical
analysts master the fundamentals of FEEC, including
the geometrical and functional analysis preliminaries,
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quickly and in one place. It is also accessible to
mathematicians and students of mathematics from
areas other than numerical analysis who are
interested in understanding how techniques from
geometry and topology play a role in numerical PDEs.

Finite Element Exterior Calculus
This book presents computer programming as a key
method for solving mathematical problems. There are
two versions of the book, one for MATLAB and one for
Python. The book was inspired by the Springer book
TCSE 6: A Primer on Scientific Programming with
Python (by Langtangen), but the style is more
accessible and concise, in keeping with the needs of
engineering students. The book outlines the shortest
possible path from no previous experience with
programming to a set of skills that allows the students
to write simple programs for solving common
mathematical problems with numerical methods in
engineering and science courses. The emphasis is on
generic algorithms, clean design of programs, use of
functions, and automatic tests for verification.

Numerical Methods with MATLAB
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
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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."

Introduction to Numerical Methods for
Variational Problems
This well-respected text gives an introduction to the
theory and application of modern numerical
approximation techniques for students taking a oneor two-semester course in numerical analysis. With an
accessible treatment that only requires a calculus
prerequisite, Burden and Faires explain how, why, and
when approximation techniques can be expected to
work, and why, in some situations, they fail. A wealth
of examples and exercises develop students' intuition,
and demonstrate the subject's practical applications
to important everyday problems in math, computing,
engineering, and physical science disciplines. The first
book of its kind built from the ground up to serve a
diverse undergraduate audience, three decades later
Burden and Faires remains the definitive introduction
to a vital and practical subject. Important Notice:
Media content referenced within the product
description or the product text may not be available
in the ebook version.

An Introduction to Numerical Methods
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Modeling and Simulation have become endeavors
central to all disciplines of science and engineering.
They are used in the analysis of physical systems
where they help us gain a better understanding of the
functioning of our physical world. They are also
important to the design of new engineering systems
where they enable us to predict the behavior of a
system before it is ever actually built. Modeling and
simulation are the only techniques available that
allow us to analyze arbitrarily non-linear systems
accurately and under varying experimental
conditions. Continuous System Modeling introduces
the student to an important subclass of these
techniques. They deal with the analysis of systems
described through a set of ordinary or partial
differential equations or through a set of difference
equations. This volume introduces concepts of
modeling physical systems through a set of
differential and/or difference equations. The purpose
is twofold: it enhances the scientific understanding of
our physical world by codifying (organizing)
knowledge about this world, and it supports
engineering design by allowing us to assess the
consequences of a particular design alternative
before it is actually built. This text has a flavor of the
mathematical discipline of dynamical systems, and is
strongly oriented towards Newtonian physical science.

Numerical Mathematics and Computing
The book describes models of aquatic ecosystems,
ranging from lakes to estuaries to the deep ocean. It
provides a background in the physical and biological
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processes, numerical methods and elementary
ecosystem models. It describes two of the most
widely used hydrodynamic models and presents a
number of case studies. The practice of modelling in
management is discussed.

Mathematical Principles for Scientific
Computing and Visualization
This non-traditional introduction to the mathematics
of scientific computation describes the principles
behind the major methods, from statistics, applied
mathematics, scientific visualization, and elsewhere,
in a way that is accessible to a large part of the
scientific community. Introductory material includes
computational basics, a review of coordinate systems,
an introduction to facets (planes and triangle meshes)
and an introduction to computer graphics. The
scientific computing part of the book covers topics in
numerical linear algebra (basics, solving linear
system, eigen-problems, SVD, and PCA) and
numerical calculus (basics, data fitting, dynamic
processes, root finding, and multivariate functions).
The visualization component of the book is separated
into three parts: empirical data, scalar values over 2D
data, and volumes.

Math Toolkit for Real-Time Programming
Numerical Methods that Work
This thorough, modern exposition of classic numerical
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methods using MATLAB briefly develops the
fundamental theory of each method. Rather than
providing a detailed numerical analysis, the behavior
of the methods is exposed by carefully designed
numerical experiments. The methods are then
exercised on several nontrivial example problems
from engineering practice. KEY TOPICS: This
structured, concise, and efficient book contains a
large number of examples of two basic types--One
type of example demonstrates a principle or
numerical method in the simplest possible terms.
Another type of example demonstrates how a
particular method can be used to solve a more
complex practical problem. The material in each
chapter is organized as a progression from the simple
to the complex. Contains an extensive reference to
using MATLAB. This includes interactive (command
line) use of MATLAB, MATLAB programming, plotting,
file input and output. MARKET: For a practical and
rigorous introduction to the fundamentals of
numerical computation.

Applied Surface Thermodynamics,
Second Edition
This textbook teaches finite element methods from a
computational point of view. It focuses on how to
develop flexible computer programs with Python, a
programming language in which a combination of
symbolic and numerical tools is used to achieve an
explicit and practical derivation of finite element
algorithms. The finite element library FEniCS is used
throughout the book, but the content is provided in
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sufficient detail to ensure that students with less
mathematical background or mixed programminglanguage experience will equally benefit. All program
examples are available on the Internet.

Applied Numerical Analysis
With considerations such as complex-dimensional
geometries and nonlinearity, the computational
solution of partial differential systems has become so
involved that it is important to automate decisions
that have been normally left to the individual. This
book covers such decisions: 1) mesh generation with
links to the software generating the domain
geometry, 2) solution accuracy and reliability with
mesh selection linked to solution generation. This
book is suited for mathematicians, computer
scientists and engineers and is intended to encourage
interdisciplinary interaction between the diverse
groups.

Numerical Analysis Using Sage
Still brief - but with the chapters that you wanted Steven Chapra’s new second edition is written for
engineering and science students who need to learn
numerical problem solving. This text focuses on
problem-solving applications rather than theory, using
MATLAB throughout. Theory is introduced to inform
key concepts which are framed in applications and
demonstrated using MATLAB. The new second edition
feature new chapters on Numerical Differentiation,
Optimization, and Boundary-Value Problems (ODEs).
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Numerical Methods For Scientific And
Engineering Computation
This text on recent developments in applied
numerical analysis is designed for both students in
mathematical and physical sciences and practicing
scientists and engineers. Many practical problems are
illustrated while an accompanying CD-ROM contains
computer programs, answers to exercises and some
important tables.

Numerical Analysis
Numerical Analysis with Applications in
Mechanics and Engineering
Since the publication of the second edition of Applied
Reliability in 1995, the ready availability of
inexpensive, powerful statistical software has
changed the way statisticians and engineers look at
and analyze all kinds of data. Problems in reliability
that were once difficult and time consuming even for
experts can now be solved with a few well

Excel for Scientists and Engineers
Modeling, Mesh Generation, and
Adaptive Numerical Methods for Partial
Differential Equations
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Numerical Methods for Ordinary Differential Equations
is a self-contained introduction to a fundamental field
of numerical analysis and scientific computation.
Written for undergraduate students with a
mathematical background, this book focuses on the
analysis of numerical methods without losing sight of
the practical nature of the subject. It covers the topics
traditionally treated in a first course, but also
highlights new and emerging themes. Chapters are
broken down into `lecture' sized pieces, motivated
and illustrated by numerous theoretical and
computational examples. Over 200 exercises are
provided and these are starred according to their
degree of difficulty. Solutions to all exercises are
available to authorized instructors. The book covers
key foundation topics: o Taylor series methods o
Runge--Kutta methods o Linear multistep methods o
Convergence o Stability and a range of modern
themes: o Adaptive stepsize selection o Long term
dynamics o Modified equations o Geometric
integration o Stochastic differential equations The
prerequisite of a basic university-level calculus class
is assumed, although appropriate background results
are also summarized in appendices. A dedicated
website for the book containing extra information can
be found via www.springer.com

Applied Numerical Methods for Digital
Computation with FORTRAN and CSMP
Phase Equilibria in Chemical Engineering
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Numerical Methods provides a clear and concise
exploration of standard numerical analysis topics, as
well as nontraditional ones, including mathematical
modeling, Monte Carlo methods, Markov chains, and
fractals. Filled with appealing examples that will
motivate students, the textbook considers modern
application areas, such as information retrieval and
animation, and classical topics from physics and
engineering. Exercises use MATLAB and promote
understanding of computational results. The book
gives instructors the flexibility to emphasize different
aspects--design, analysis, or computer
implementation--of numerical algorithms, depending
on the background and interests of students.
Designed for upper-division undergraduates in
mathematics or computer science classes, the
textbook assumes that students have prior knowledge
of linear algebra and calculus, although these topics
are reviewed in the text. Short discussions of the
history of numerical methods are interspersed
throughout the chapters. The book also includes
polynomial interpolation at Chebyshev points, use of
the MATLAB package Chebfun, and a section on the
fast Fourier transform. Supplementary materials are
available online. Clear and concise exposition of
standard numerical analysis topics Explores
nontraditional topics, such as mathematical modeling
and Monte Carlo methods Covers modern
applications, including information retrieval and
animation, and classical applications from physics and
engineering Promotes understanding of
computational results through MATLAB exercises
Provides flexibility so instructors can emphasize
mathematical or applied/computational aspects of
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numerical methods or a combination Includes recent
results on polynomial interpolation at Chebyshev
points and use of the MATLAB package Chebfun Short
discussions of the history of numerical methods
interspersed throughout Supplementary materials
available online

Continuous System Modeling
This Second Edition of the go-to reference combines
the classical analysis and modern applications of
applied mathematics for chemical engineers. The
book introduces traditional techniques for solving
ordinary differential equations (ODEs), adding new
material on approximate solution methods such as
perturbation techniques and elementary numerical
solutions. It also includes analytical methods to deal
with important classes of finite-difference equations.
The last half discusses numerical solution techniques
and partial differential equations (PDEs). The reader
will then be equipped to apply mathematics in the
formulation of problems in chemical engineering. Like
the first edition, there are many examples provided
as homework and worked examples.

Applied Numerical Methods W/MATLAB
Authors Ward Cheney and David Kincaid show
students of science and engineering the potential
computers have for solving numerical problems and
give them ample opportunities to hone their skills in
programming and problem solving. NUMERICAL
MATHEMATICS AND COMPUTING, 7th Edition also
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helps students learn about errors that inevitably
accompany scientific computations and arms them
with methods for detecting, predicting, and
controlling these errors. Important Notice: Media
content referenced within the product description or
the product text may not be available in the ebook
version.

Instructor's Solutions Manual to
Accompany Applied Numerical Analysis,
Seventh Edition
Applied Mathematics And Modeling For
Chemical Engineers
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