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Application Of Laplace Transform In Electrical
Engineering
The classical theory of the Laplace Transform can open many new avenues
when viewed from a modern, semi-classical point of view. In this book, the author
re-examines the Laplace Transform and presents a study of many of the
applications to differential equations, differential-difference equations and the
renewal equation.
This book is devoted to one of the most critical areas of applied mathematics,
namely the Laplace transform technique for linear time invariance systems
arising from the fields of electrical and mechanical engineering. It focuses on
introducing Laplace transformation and its operating properties, finding inverse
Laplace transformation through different methods, and describing transfer
function applications for mechanical and electrical networks to develop input and
output relationships. It also discusses solutions of initial value problems, the statevariables approach, and the solution of boundary value problems connected with
partial differential equations.
Acclaimed text on engineering math for graduate students covers theory of
complex variables, Cauchy-Riemann equations, Fourier and Laplace transform
theory, Z-transform, and much more. Many excellent problems.
The Laplace transform is a wonderful tool for solving ordinary and partial
differential equations and has enjoyed much success in this realm. With its
success, however, a certain casualness has been bred concerning its
application, without much regard for hypotheses and when they are valid. Even
proofs of theorems often lack rigor, and dubious mathematical practices are not
uncommon in the literature for students. In the present text, I have tried to bring
to the subject a certain amount of mathematical correctness and make it
accessible to un dergraduates. Th this end, this text addresses a number of
issues that are rarely considered. For instance, when we apply the Laplace trans
form method to a linear ordinary differential equation with constant coefficients,
any(n) + an-lY(n-l) + · · · + aoy = f(t), why is it justified to take the Laplace
transform of both sides of the equation (Theorem A. 6)? Or, in many proofs it is
required to take the limit inside an integral. This is always fraught with danger,
especially with an improper integral, and not always justified. I have given
complete details (sometimes in the Appendix) whenever this procedure is
required. IX X Preface Furthermore, it is sometimes desirable to take the Laplace
trans form of an infinite series term by term. Again it is shown that this cannot
always be done, and specific sufficient conditions are established to justify this
operation.
Classic graduate-level exposition covers theory and applications to ordinary and
partial differential equations. Includes derivation of Laplace transforms of various
functions, Laplace transform for a finite interval, and more. 1948 edition.
Very Good,No Highlights or Markup,all pages are intact.
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This book gives background material on the theory of Laplace transforms,
together with a fairly comprehensive list of methods that are available at the
current time. Computer programs are included for those methods that perform
consistently well on a wide range of Laplace transforms. Operational methods
have been used for over a century to solve problems such as ordinary and partial
differential equations.
Laplace Transforms for Electronic Engineers, Second (Revised) Edition details the theoretical
concepts and practical application of Laplace transformation in the context of electrical
engineering. The title is comprised of 10 chapters that cover the whole spectrum of Laplace
transform theory that includes advancement, concepts, methods, logic, and application. The
book first covers the functions of a complex variable, and then proceeds to tackling the Fourier
series and integral, the Laplace transformation, and the inverse Laplace transformation. The
next chapter details the Laplace transform theorems. The subsequent chapters talk about the
various applications of the Laplace transform theories, such as network analysis, transforms of
special waveshapes and pulses, electronic filters, and other specialized applications. The text
will be of great interest to electrical engineers and technicians.
Amazon.com’s Top-Selling DSP Book for Seven Straight Years—Now Fully Updated!
Understanding Digital Signal Processing, Third Edition, is quite simply the best resource for
engineers and other technical professionals who want to master and apply today’s latest DSP
techniques. Richard G. Lyons has updated and expanded his best-selling second edition to
reflect the newest technologies, building on the exceptionally readable coverage that made it
the favorite of DSP professionals worldwide. He has also added hands-on problems to every
chapter, giving students even more of the practical experience they need to succeed.
Comprehensive in scope and clear in approach, this book achieves the perfect balance
between theory and practice, keeps math at a tolerable level, and makes DSP exceptionally
accessible to beginners without ever oversimplifying it. Readers can thoroughly grasp the
basics and quickly move on to more sophisticated techniques. This edition adds extensive new
coverage of FIR and IIR filter analysis techniques, digital differentiators, integrators, and
matched filters. Lyons has significantly updated and expanded his discussions of multirate
processing techniques, which are crucial to modern wireless and satellite communications. He
also presents nearly twice as many DSP Tricks as in the second edition—including techniques
even seasoned DSP professionals may have overlooked. Coverage includes New homework
problems that deepen your understanding and help you apply what you’ve learned Practical,
day-to-day DSP implementations and problem-solving throughout Useful new guidance on
generalized digital networks, including discrete differentiators, integrators, and matched filters
Clear descriptions of statistical measures of signals, variance reduction by averaging, and realworld signal-to-noise ratio (SNR) computation A significantly expanded chapter on sample rate
conversion (multirate systems) and associated filtering techniques New guidance on
implementing fast convolution, IIR filter scaling, and more Enhanced coverage of analyzing
digital filter behavior and performance for diverse communications and biomedical applications
Discrete sequences/systems, periodic sampling, DFT, FFT, finite/infinite impulse response
filters, quadrature (I/Q) processing, discrete Hilbert transforms, binary number formats, and
much more
Extensive coverage of mathematical techniques used in engineering with an emphasis on
applications in linear circuits and systems Mathematical Foundations for Linear Circuits and
Systems in Engineering provides an integrated approach to learning the necessary
mathematics specifically used to describe and analyze linear circuits and systems. The
chapters develop and examine several mathematical models consisting of one or more
equations used in engineering to represent various physical systems. The techniques are
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discussed in-depth so that the reader has a better understanding of how and why these
methods work. Specific topics covered include complex variables, linear equations and
matrices, various types of signals, solutions of differential equations, convolution, filter designs,
and the widely used Laplace and Fourier transforms. The book also presents a discussion of
some mechanical systems that mathematically exhibit the same dynamic properties as
electrical circuits. Extensive summaries of important functions and their transforms, set theory,
series expansions, various identities, and the Lambert W-function are provided in the
appendices. The book has the following features: Compares linear circuits and mechanical
systems that are modeled by similar ordinary differential equations, in order to provide an
intuitive understanding of different types of linear time-invariant systems. Introduces the theory
of generalized functions, which are defined by their behavior under an integral, and describes
several properties including derivatives and their Laplace and Fourier transforms. Contains
numerous tables and figures that summarize useful mathematical expressions and example
results for specific circuits and systems, which reinforce the material and illustrate subtle
points. Provides access to a companion website that includes a solutions manual with
MATLAB code for the end-of-chapter problems. Mathematical Foundations for Linear Circuits
and Systems in Engineering is written for upper undergraduate and first-year graduate
students in the fields of electrical and mechanical engineering. This book is also a reference for
electrical, mechanical, and computer engineers as well as applied mathematicians. John J.
Shynk, PhD, is Professor of Electrical and Computer Engineering at the University of
California, Santa Barbara. He was a Member of Technical Staff at Bell Laboratories, and
received degrees in systems engineering, electrical engineering, and statistics from Boston
University and Stanford University.
This introduction to Laplace transforms and Fourier series is aimed at second year students in
applied mathematics. It is unusual in treating Laplace transforms at a relatively simple level
with many examples. Mathematics students do not usually meet this material until later in their
degree course but applied mathematicians and engineers need an early introduction. Suitable
as a course text, it will also be of interest to physicists and engineers as supplementary
material.
Updating the original, Transforms and Applications Handbook, Third Edition solidifies its place
as the complete resource on those mathematical transforms most frequently used by
engineers, scientists, and mathematicians. Highlighting the use of transforms and their
properties, this latest edition of the bestseller begins with a solid introduction to signals and
systems, including properties of the delta function and some classical orthogonal functions. It
then goes on to detail different transforms, including lapped, Mellin, wavelet, and Hartley
varieties. Written by top experts, each chapter provides numerous examples and applications
that clearly demonstrate the unique purpose and properties of each type. The material is
presented in a way that makes it easy for readers from different backgrounds to familiarize
themselves with the wide range of transform applications. Revisiting transforms previously
covered, this book adds information on other important ones, including: Finite Hankel,
Legendre, Jacobi, Gengenbauer, Laguerre, and Hermite Fraction Fourier Zak Continuous and
discrete Chirp-Fourier Multidimensional discrete unitary Hilbert-Huang Most comparable books
cover only a few of the transforms addressed here, making this text by far the most useful for
anyone involved in signal processing—including electrical and communication engineers,
mathematicians, and any other scientist working in this field.
The purpose of this book is to give an introduction to the Laplace transform on the
undergraduate level. The material is drawn from notes for a course taught by the author at the
Milwaukee School of Engineering. Based on classroom experience, an attempt has been made
to (1) keep the proofs short, (2) introduce applications as soon as possible, (3) concentrate on
problems that are difficult to handle by the older classical methods, and (4) emphasize periodic
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phenomena. To make it possible to offer the course early in the curriculum (after differential
equations), no knowledge of complex variable theory is assumed. However, since a thorough
study of Laplace. transforms requires at least the rudiments of this theory, Chapter 3 includes a
brief sketch of complex variables, with many of the details presented in Appendix A. This plan
permits an introduction of the complex inversion formula, followed by additional applications.
The author has found that a course taught three hours a week for a quarter can be based on
the material in Chapters 1, 2, and 5 and the first three sections of Chapter 7. If additional time
is available (e.g., four quarter-hours or three semester-hours), the whole book can be covered
easily. The author is indebted to the students at the Milwaukee School of Engineering for their
many helpful comments and criticisms.
Applied Engineering Analysis Tai-Ran Hsu, San Jose State University, USA A resource book
applying mathematics to solve engineering problems Applied Engineering Analysis is a concise
textbookwhich demonstrates how toapply mathematics to solve engineering problems. It
begins with an overview of engineering analysis and an introduction to mathematical modeling,
followed by vector calculus, matrices and linear algebra, and applications of first and second
order differential equations. Fourier series and Laplace transform are also covered, along with
partial differential equations, numerical solutions to nonlinear and differential equations and an
introduction to finite element analysis. The book also covers statistics with applications to
design and statistical process controls. Drawing on the author’s extensive industry and
teaching experience, spanning 40 years, the book takes a pedagogical approach and includes
examples, case studies and end of chapter problems. It is also accompanied by a website
hosting a solutions manual and PowerPoint slides for instructors. Key features: Strong
emphasis on deriving equations, not just solving given equations, for the solution of
engineering problems. Examples and problems of a practical nature with illustrations to
enhance student’s self-learning. Numerical methods and techniques, including finite element
analysis. Includes coverage of statistical methods for probabilistic design analysis of structures
and statistical process control (SPC). Applied Engineering Analysis is a resource book for
engineering students and professionals to learn how to apply the mathematics experience and
skills that they have already acquired to their engineering profession for innovation, problem
solving, and decision making.
As in most areas of science and engineering, the most important and useful theories are the
ones that capture the essence, and therefore the beauty, of physical phenomena. This is true
of signals and systems. Signals and Systems: Analysis Using Transform Methods and
MATLAB captures the mathematical beauty of signals and systems and offers a studentcentered, pedagogically driven approach. The author has a clear understanding of the issues
students face in learning the material and does a superior job of addressing these issues. The
book is intended to cover a one-semester sequence in Signals and Systems for juniors in
engineering. This text is created in modular format, so instructors can select chapters within
the framework that they teach this course.
This monograph presents teaching material in the field of differential equations while
addressing applications and topics in electrical and biomedical engineering primarily. The book
contains problems with varying levels of difficulty, including Matlab simulations. The target
audience comprises advanced undergraduate and graduate students as well as lecturers, but
the book may also be beneficial for practicing engineers alike.
The theory of Laplace transformation is an important part of the mathematical background
required for engineers, physicists and mathematicians. Laplace transformation methods
provide easy and effective techniques for solving many problems arising in various fields of
science and engineering, especially for solving differential equations. What the Laplace
transformation does in the field of differential equations, the z-transformation achieves for
difference equations. The two theories are parallel and have many analogies. Laplace and z
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transformations are also referred to as operational calculus, but this notion is also used in a
more restricted sense to denote the operational calculus of Mikusinski. This book does not use
the operational calculus of Mikusinski, whose approach is based on abstract algebra and is not
readily accessible to engineers and scientists. The symbolic computation capability of
Mathematica can now be used in favor of the Laplace and z-transformations. The first version
of the Mathematica Package LaplaceAndzTransforrns developed by the author appeared ten
years ago. The Package computes not only Laplace and z-transforms but also includes many
routines from various domains of applications. Upon loading the Package, about one hundred
and fifty new commands are added to the built-in commands of Mathematica. The code is
placed in front of the already built-in code of Laplace and z-transformations of Mathematica so
that built-in functions not covered by the Package remain available. The Package substantially
enhances the Laplace and z-transformation facilities of Mathematica. The book is mainly
designed for readers working in the field of applications.
A valuable introduction to the fundamentals of continuous and discrete time signal processing,
this book is intended for the reader with little or no background in this subject. The emphasis is
on development from basic principles. With this book the reader can become knowledgeable
about both the theoretical and practical aspects of digital signal processing.Some special
features of this book are: (1) gradual and step-by-step development of the mathematics for
signal processing, (2) numerous examples and homework problems, (3) evolutionary
development of Fourier series, Discrete Fourier Transform, Fourier Transform, Laplace
Transform, and Z-Transform, (4) emphasis on the relationship between continuous and
discrete time signal processing, (5) many examples of using the computer for applying the
theory, (6) computer based assignments to gain practical insight, (7) a set of computer
programs to aid the reader in applying the theory.
Topics include the Laplace transform, the inverse Laplace transform, special functions and
properties, applications to ordinary linear differential equations, Fourier transforms,
applications to integral and difference equations, applications to boundary value problems, and
tables.
This textbook explains the fundamentals of electric circuits and uses the transfer function as a
tool to analyze circuits, systems, and filters. The author avoids the Fourier transform and three
phase circuits, since these topics are often not taught in circuits courses. General transfer
functions for low pass, high pass, band pass and band reject filters are demonstrated, with first
order and higher order filters explained in plain language. The author’s presentation is
designed to be accessible to a broad audience, with the concepts of circuit analysis explained
in basic language, reinforced by numerous, solved examples.
INTRODUCTORY APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS With
Emphasis on Wave Propagation and Diffusion This is the ideal text for students and
professionals who have somefamiliarity with partial differential equations, and who now wishto
consolidate and expand their knowledge. Unlike most other textson this topic, it interweaves
prior knowledge of mathematics andphysics, especially heat conduction and wave motion, into
apresentation that demonstrates their interdependence. The result isa superb teaching text
that reinforces the reader's understandingof both mathematics and physics. Rather than
presenting themathematics in isolation and out of context, problems in this textare framed to
show how partial differential equations can be usedto obtain specific information about the
physical system beinganalyzed. Designed for upper-level students, professionals and
researchers inengineering, applied mathematics, physics, and optics, ProfessorLamb's text is
lucid in its presentation and comprehensive in itscoverage of all the important topic areas,
including: * One-Dimensional Problems * The Laplace Transform Method * Two and Three
Dimensions * Green's Functions * Spherical Geometry * Fourier Transform Methods *
Perturbation Methods * Generalizations and First Order Equations In addition, this text includes
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a supplementary chapter of selectedtopics and handy appendices that review Fourier Series,
LaplaceTransform, Sturm-Liouville Equations, Bessel Functions, andLegendre Polynomials.

Version 6.0. An introductory course on differential equations aimed at engineers.
The book covers first order ODEs, higher order linear ODEs, systems of ODEs,
Fourier series and PDEs, eigenvalue problems, the Laplace transform, and
power series methods. It has a detailed appendix on linear algebra. The book
was developed and used to teach Math 286/285 at the University of Illinois at
Urbana-Champaign, and in the decade since, it has been used in many
classrooms, ranging from small community colleges to large public research
universities. See https: //www.jirka.org/diffyqs/ for more information, updates,
errata, and a list of classroom adoptions.
For Engineering students & also useful for competitive Examination.
In anglo-american literature there exist numerous books, devoted to the
application of the Laplace transformation in technical domains such as
electrotechnics, mechanics etc. Chiefly, they treat problems which, in
mathematical language, are governed by ordi nary and partial differential
equations, in various physically dressed forms. The theoretical foundations of the
Laplace transformation are presented usually only in a simplified manner,
presuming special properties with respect to the transformed func tions, which
allow easy proofs. By contrast, the present book intends principally to develop
those parts of the theory of the Laplace transformation, which are needed by
mathematicians, physicists a,nd engineers in their daily routine work, but in
complete generality and with detailed, exact proofs. The applications to other
mathematical domains and to technical prob lems are inserted, when the theory
is adequately· developed to present the tools necessary for their treatment. Since
the book proceeds, not in a rigorously systematic manner, but rather from easier
to more difficult topics, it is suited to be read from the beginning as a textbook,
when one wishes to familiarize oneself for the first time with the Laplace
transforma tion. For those who are interested only in particular details, all results
are specified in "Theorems" with explicitly formulated assumptions and
assertions. Chapters 1-14 treat the question of convergence and the mapping
properties of the Laplace transformation. The interpretation of the transformation
as the mapping of one function space to another (original and image functions)
constitutes the dom inating idea of all subsequent considerations.
"Provides rigorous treatment of deterministic and random signals"-A 2003 textbook on Fourier and Laplace transforms for undergraduate and
graduate students.
This is a revised edition of the chapter on Laplace Transforms, which was
published few years ago in Part II of My Personal Study Notes in advanced
mathematics. In this edition, I typed the cursive scripts of the personal notes,
edited the typographic errors, but most of all reproduced all the calculations and
graphics in a modern style of representation. The book is organized into six
chapters equally distributed to address: (1) The theory of Laplace transformations
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and inverse transformations of elementary functions, supported by solved
examples and exercises with given answers; (2) Transformation of more complex
functions from elementary transformation; (3) Practical applications of Laplace
transformation to equations of motion of material bodies and deflection, stress,
and strain of elastic beams; (4) Solving equations of state of motion of bodies
under inertial and gravitational forces. (5) Solving heat flow equations through
various geometrical bodies; and (6) Solving partial differential equations by the
operational algebraic properties of transforming and inverse transforming of
partial differential equations. During the editing process, I added plenty of
comments of the underlying meaning of the arcane equations such that the
reader could discern the practical weight of each mathematical formula. In a way,
I attempted to convey a personal sense and feeling on the significance and
philosophy of devising a mathematical equation that transcends into real-life
emulation. The reader will find this edition dense with graphic illustrations that
should spare the reader the trouble of searching other references in order to infer
any missing steps. In my view, detailed graphic illustrations could soothe the
harshness of arcane mathematical jargon, as well as expose the merits of the
assumption contemplated in the formulation. In lieu of offering a dense textbook
on Laplace Transforms, I opted to stick to my personal notes that give the
memorable zest of a subject that could easily remembered when not frequently
used. Brief Outline of Contents: CHAPTER 1. THE LAPLACE
TRANSFORMATION AND INVERSE TRANSFORMATION 1.1. Integral
transforms 1.2. Some elementary Laplace transforms 1.3. The Laplace
transformation of the sum of two functions 1.4. Sectionally or piecewise
continuous functions 1.5. Functions of exponential order 1.7. Null functions 1.8.
Inverse Laplace transforms 1.10. Laplace transforms of derivatives 1.11. Laplace
transforms of integrals 1.12. The first shift theorem of multiplying the object
function by eat 1.15. Determination of the inverse Laplace transforms by the aid
of partial fractions 1.16. Laplace's solution of linear differential equations with
constant coefficients CHAPTER 2. GENERAL THEOREMS ON THE LAPLACE
TRANSFORMATION 2.1. The unit step function 2.2. The second translation or
shifting property 2.4. The unit impulse function 2.5. The unit doublet 2.7. Initial
value theorem 2.8. Final value theorem 2.9. Differentiation of transform 2.11.
Integration of transforms 2.12. Transforms of periodic functions 2.13. The product
theorem-Convolution 2.15. Power series method for the determination of
transforms and inverse transforms 2.16. The error function or probability integral
2.22. The inversion integral CHAPTER 3. ELECTRICAL APPLICATIONS OF
THE LAPLACE TRANSFORMATION CHAPTER 4. DYNAMICAL
APPLICATIONS OF LAPLACE TRANSFORMS CHAPTER 5. STRUCTURAL
APPLICATIONS 5.1. Deflection of beams CHAPTER 6. USING LAPLACE
TRANSFORMATION IN SOLVING LINEAR PARTIAL DIFFERENTIAL
EQUATIONS 6.1. Transverse vibrations of a stretched string under gravity 6.2.
Longitudinal vibrations of bars 6.3. Partial differential equations of transmission
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lines 6.4. Conduction of heat 6.5. Exercise on using Laplace Transformation in
solving Linear Partial Differential Equations
Book 6 in the Princeton Mathematical Series. Originally published in 1941. The
Princeton Legacy Library uses the latest print-on-demand technology to again
make available previously out-of-print books from the distinguished backlist of
Princeton University Press. These editions preserve the original texts of these
important books while presenting them in durable paperback and hardcover
editions. The goal of the Princeton Legacy Library is to vastly increase access to
the rich scholarly heritage found in the thousands of books published by
Princeton University Press since its founding in 1905.
Providing a comprehensive and up-to-date introduction to the theory and
applications of slow-neutron scattering, this detailed book equips readers with the
fundamental principles of neutron studies, including the background and evolving
development of neutron sources, facility design, neutron scattering
instrumentation and techniques, and applications in materials phenomena.
Drawing on the authors' extensive experience in this field, this text explores the
implications of slow-neutron research in greater depth and breadth than ever
before in an accessible yet rigorous manner suitable for both students and
researchers in the fields of physics, biology, and materials engineering. Through
pedagogical examples and in-depth discussion, readers will be able to grasp the
full scope of the field of neutron scattering, from theoretical background through
to practical, scientific applications.
There is a lot of literature devoted to operational calculus, which includes the
analysis of properties and rules of integral transformations and illustrates their
usefulness in different fields of applied mathematics, engineering and natural
sciences. The integral transform technique is one of most useful tools of applied
mathematics employed in many branches of science and engineering. Typical
applications include the design and analysis of transient and steady-state
configurations of linear systems in electrical, mechanical and control engineering,
and heat transfer, diffusion, waves, vibrations and fluid motion problems. The
Laplace transformation receives special attention in literature because of its
importance in various applications and therefore is considered as a standard
technique in solving linear differential equations. For this reason, this book is
centered on the Laplace transformation. (Imprint: Nova)
One of the first applications of the modern Laplace transform was by Bateman in
1910 who used it to transform Rutherfords equations in his work on radioactive
decay. The modeling of complex engineering and physical problems by linear
differential equations has made the Laplace transform an indispensable
mathematical tool for engineers and scientists. The method of Laplace transform
for solving linear differential equations is very popular in the disciplines of
electrical engineering, environmental engineering, hydrology, and petroleum
engineering. This book presents some applications of Laplace transforms in
these disciplines. Algorithms for the numerical inversion of Laplace transform are
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given, and a computer program in R for the Stehfest algorithm is included.
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