
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Book review: 

Linear partial  

differential equations  

for scientists and engineers  

by Tyn Myint–U,  

Lokenath Debnath 
 

A. Myśliński 

Instytut Badań Systemowych 
Polska Akademia Nauk 
 

Systems Research Institute 
Polish Academy of Sciences 

 

Raport Badawczy 

Research Report 

RB/96/2007 



Control and Cybernetics

vol. 36 (2007) No. 4

Book review:

LINEAR PARTIAL DIFFERENTIAL EQUATIONS FOR

SCIENTISTS AND ENGINEERS

by

Tyn Myint–U, Lokenath Debnath

Partial differential equations (PDEs) originated from the study of geomet-
rical surfaces and a wide variety of problems in mechanics. Since till today
they are essential in modeling of natural phenomena, and have a wide range of
applications in different branches of applied mathematics, physics, engineering,
biology and chemistry, the PDEs form an essential part of the core mathematical
syllabus for scientists and engineers.

The goal of the book here commented upon is to provide the readers with
fundamental concepts, the underlying principles, wide range of applications and
various methods of solution of linear PDEs, rather than an elegant exposition
of general theory of PDEs in functional spaces.

The book is divided into fifteen chapters. Historical background of the devel-
opment of PDEs theory and applications, as well as basic concepts and ideas of
the field are sketched in the introductory chapter. Next, basic types of the first
and second order linear PDEs are provided. Laplace, Helmholtz, heat, wave,
elasticity equations as well as linear Schrödinger and linearized Korteweg – de
Vries equations are recalled and employed to formulate mathematical models
of physical phenomena. Models of vibrating strings and membranes, heat con-
duction in solids, as well as waves in elastic medium are presented. Moreover,
spherical and also cylindrical wave equations are discussed.

The main part of the book is devoted to presentation of basic principles and
analytical methods for solving linear PDEs. Fundamental principles, such as
the superposition principle, conservation laws, the maximum and the minimum
principles for boundary value problems are recalled. Results concerning the
existence, uniqueness and well-posedness of solutions to linear boundary value
problems are provided. The presentation of basic methods for solving linear
PDEs include: the method of characteristics for solving first order linear and
quasi-linear PDEs, the method of separation of variables, the Sturm – Liouville
approach for selfadjoint equations consisting in solving the associated eigenvalue
problems, the method of eigenvalue expansions, and the method of Green’s func-
tions. Separate chapter is devoted to Fourier, Laplace, Hankel, Mellin integral
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