Chapter 1
Introductory Remarks

ABSTRACT

This chapter provides introductory remarks about the book objectives, audience and order of use of the
material as well as presents the essentials of the ordinary and partial differential equations (ODE and
PDE) solvable using the dedicated solvers available in the MATLAB® base package. In this regard, the
classification of the ODE:s is briefly explained along with descriptions of the initial and boundary value
problems. A classification of PDEs and associated initial and various types of boundary conditions are
also presented.

1. 1. INTRODUCTION

In science and in many engineering fields, ordinal and partial differential equations, ODEs and PDE:s,
play a key role as they describe technological phenomenon and processes and are vital for the analysis,
design and modeling of optimal technical products. MATLAB® is introduced in the book as an essential
foundation for ODE and 1D PDE solvers and programmatic tool of the Symbolic Math ToolboxTM
with appropriate explanatory solutions applied to both traditional and emerging engineering problems.

Therefore, when starting to study the material of the book, it is useful to recall the basic concepts
and fundamentals of differential equations, DEs. Some key points regarding the classification of DE are
summarized below to help the reader understand and practically use DE solvers in solving their current
problems. In this chapter, the classification of ODEs is presented and the associated initial value and
boundary value problems, IVP and BVP, are described. Along with this, the classification of PDEs
is given and possible Dirichlet, Neuman, and Robin boundary conditions, as well as available initial
conditions are discussed.
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1.2. CLASSIFICATION OF THE ODEs

Here are some mathematical definitions accepted for ordinary differential equations (see, for example,
Polyanin & Zaitsev, 2017; Agrawal & O’Regan, 2008).

Let ¢ and y be the independent and dependent variable, respectively. An equation that includes these
variables and various derivatives of y is called a differential equation (DE). The following are some
examples of ordinary DEs (or, shortly, ODEs):
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The general form of ODE is written as follows:
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The ODE contains only one independent variable and various order derivatives with respect to this
single variable.

The order of the highest derivative determines the order of the differential equation. So, the first,
second and third equations of the above example are first, second and third order ODEs, respectively.

The highest power of the highest order derivative determines the degree of the ODE. So, all three equa-

tions in the first example are the first degree because their higher derivatives have a first-degree power.
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If y and its derivatives d—i , d—g , ... are linear in y, the equation is called linear; otherwise, it is called
t

nonlinear. The general form of a linear ODE is expressed as
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where ¢, ..., ¢, are constants and f{?) is a function of 7.

The following are examples of linear ODEs:



6 more pages are available in the full version of this document, which may be
purchased using the "Add to Cart" button on the publisher's webpage:
www.igi-global.com/chapter/introductory-remarks/369593

Related Content

Graphic User Interface
(2023). Principles, Policies, and Applications of Kotlin Programming (pp. 305-393).
www.irma-international.org/chapter/graphic-user-interface/323940

Batched Computing

(2023). Developing Linear Algebra Codes on Modern Processors: Emerging Research and Opportunities
(pp. 138-160).

www.irma-international.org/chapter/batched-computing/313456

Geospatial Data Storage and Management

Islom Mamatov, Mohammad Gouse Galety, Ruslan Alimov, A. V. Sriharsha, Fanar Fareed Hanna
Rofooand Gurram Sunitha (2024). Ethics, Machine Learning, and Python in Geospatial Analysis (pp. 150-
167).

www.irma-international.org/chapter/geospatial-data-storage-and-management/345908

Phishing and Social Engineering Attack Prevention With LLMs

Hermano Jorge Da Silva De Queiroz (2025). Revolutionizing Cybersecurity With Deep Learning and Large
Language Models (pp. 133-164).
www.irma-international.org/chapter/phishing-and-social-engineering-attack-prevention-with-llms/374468

Solving IVP with ODE Solver Commands

(2025). ODE, BVP, and 1D PDE Solvers for Scientific and Engineering Problems With MATLAB Basics
(pp. 174-205).

www.irma-international.org/chapter/solving-ivp-with-ode-solver-commands/369598



http://www.igi-global.com/chapter/introductory-remarks/369593
http://www.irma-international.org/chapter/graphic-user-interface/323940
http://www.irma-international.org/chapter/batched-computing/313456
http://www.irma-international.org/chapter/geospatial-data-storage-and-management/345908
http://www.irma-international.org/chapter/phishing-and-social-engineering-attack-prevention-with-llms/374468
http://www.irma-international.org/chapter/solving-ivp-with-ode-solver-commands/369598

