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In the finite difference method, we relax the condition that holds
at all points in the space-time domain \( (0,L)\times (0,T]\) to the
requirement that the PDE is fulfilled at the interior mesh points on-
ly: $$ \begin{equation} \frac{\partial~2} {\partial t~2} u(x_i, t_n)
= c¢”2\frac{\partial~2}{\partial x~2} u(x_i, t n), \tag{2.10}
\end{equation} $$ for \( i=1,\ldots,N x-1\) and \( n=1,\Idot-
s,N_t-1\). For \( n=0 ) we have the initial conditions \( u=I(x) \)
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This easy-to-read book introduces the basics of solving partial
differential equations by means of finite difference methods.
Unlike many of the traditional academic works on the topic, this
book was written for practitioners. Accordingly, it especially
addresses: the construction of finite difference schemes,
formulation and implementation of algorithms, verification of
implementations, analyses of physical behavior as implied by the
numerical solutions, and how to apply the methods and ...
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Modern Software Approach, Hans Petter Langtangen, Svein Linge.
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Finite Difference Computing with PDEs: A Modern Software
Approach This easy-to-read book introduces the basics of solving
partial differential equations by means of finite difference
methods. Unlike many of the traditional academic works on the
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topic, this book was written for practitioners.
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In the finite difference method, we relax the condition that holds
at all points in the space-time domain \( (0,L)\times (0,T]\) to the
requirement that the PDE is fulfilled at the interior mesh points
only: $$ \begin{equation} \frac{\partial~2} {\partial t~2} u(x_i,
t n) = c”2\frac{\partial~2} {\partial x~2} u(x_i, t_n), \tag{2.10}
\end{equation} $$ for \(i=1,\Idots,N_x-1\) and \(
n=1\ldots,N t-1). For \( n=0\) we have the initial conditions \(
u=I(x)\) and \( u_t=0\), and at the ...
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Download Citation | Finite Difference Computing with PDEs | This
book is open access under a CC BY 4.0 license. This easy-to-read
book introduces the basics of solving partial differential ...
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Finite difference discretization; A basic model for vibrations; A
centered finite difference scheme; Step 1: Discretizing the
domain; Step 2: Fulfilling the equation at discrete time points;
Step 3: Replacing derivatives by finite differences; Step 4:
Formulating a recursive algorithm; Computing the first step; The
computational algorithm ...
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Finite difference methods lead to code with loops over large
arrays. Such code in plain Python is known to run slowly.
Wedemonstrate,especiallyinAppendixC,howtoportloopstofast,
compiledcodeinCorFortran.However,analternativeistovectorize
thecodetogetridofexplicitPythonloops,andthistechniqueismet
throughoutthebook.Vectorizationbecomescloselyconnectedtothe
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Introductory Finite Difference Methods for PDEs Contents
Contents Preface 9 1. Introduction 10 1.1 Partial Differential
Equations 10 1.2 Solution to a Partial Differential Equation 10 1.3
PDE Models 11 &ODVVL;FDWLRQRI3'(V 'LVFUHWH1RWDWLRQ
&KHFNLQJ5HVXOWYV ([HUFLVH 2. Fundamentals 17 2.1 Taylor s
Theorem 17
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Approach. This book is open access under a CC BY 4.0 license.
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differential equations by means of finite difference methods.
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Description. This book is open access under a CC BY 4.0 license.
This easy-to-read book introduces the basics of solving partial
differential equations by means of finite difference methods.
Unlike many of the traditional academic ...
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proach This easy-to-read book introduces the basics of solving
partial differential equations by means of finite difference meth-
ods. Unlike many of the traditional academic works on the topic,
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this book was written for practitioners.
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This easy-to-read book introduces the basics of solving partial
differential equations by means of finite difference methods. Un-
like many of the traditional academic works on the topic, this
book was written for practitioners. Accordingly, it especially ad-
dresses: the construction of finite difference schemes, formula-
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