
power series method of solving
differential equations

power series method of solving differential equations is a powerful
analytical technique widely used in mathematics and engineering to find
solutions to differential equations that may not be easily solvable by
elementary methods. This method involves expressing the solution as an
infinite sum of powers of the independent variable, allowing for
approximation and insight into the behavior of complex systems. Through the
power series approach, differential equations are transformed into algebraic
equations for the coefficients of the series, enabling systematic computation
of solutions. The technique is especially useful for linear differential
equations with variable coefficients and plays a crucial role in fields such
as physics, applied mathematics, and engineering. This article explores the
fundamental principles behind the power series method of solving differential
equations, outlines the step-by-step procedure, and discusses common examples
and applications. Readers will gain a comprehensive understanding of how to
apply this method effectively and recognize its advantages and limitations.
The following sections cover the theoretical background, solution process,
convergence criteria, and illustrative examples.

Fundamentals of the Power Series Method

Step-by-Step Procedure for Solving Differential Equations

Convergence and Radius of Convergence

Applications and Examples

Advantages and Limitations of the Power Series Method

Fundamentals of the Power Series Method

The power series method of solving differential equations is grounded in the
concept of representing functions as infinite sums of powers of the
independent variable, typically denoted as x. This approach leverages the
fact that many functions can be expressed as a power series within a certain
radius of convergence. When applied to differential equations, this method
transforms the problem of solving a differential equation into finding the
coefficients of the power series that satisfies the equation.

Definition and Structure of Power Series

A power series centered at a point x = x0 is an infinite series of the form:

y(x) = Σn=0

∞ an(x - x0)
n,

where an are coefficients to be determined. In the context of differential
equations, x0 is often chosen as 0 for simplicity, but it can be any point
where the solution is sought.



Why Use the Power Series Method?

This method is particularly useful when the differential equation has
variable coefficients or when standard methods such as separation of
variables, integrating factors, or characteristic equations are not
applicable. The power series method allows for approximate solutions near
ordinary points, providing detailed insight into the behavior of solutions in
a neighborhood of these points.

Step-by-Step Procedure for Solving Differential
Equations

The power series method follows a systematic process to derive the
coefficients of the series solution. This process typically involves
substituting the power series into the differential equation and equating
coefficients of like powers of x.

Step 1: Express the Solution as a Power Series

Assume the solution y(x) can be written as a power series:

y(x) = Σn=0

∞ anx
n.

The derivatives y', y'', etc., are then computed term-by-term:

y'(x) = Σn=1

∞ n an x
n-1

y''(x) = Σn=2

∞ n(n-1) an x
n-2

Step 2: Substitute into the Differential Equation

Replace y, y', y'', etc., in the differential equation with their
corresponding power series expansions. This yields an equation involving
infinite sums.

Step 3: Align Powers of x and Form a Recurrence
Relation

Rewrite all sums so that powers of x are expressed consistently, often by
shifting indices. Equate the coefficients of each power of x to zero since
the equation must hold for all values of x. This results in a recurrence
relation for the coefficients an.

Step 4: Solve the Recurrence Relation

Use the recurrence relation to express higher-order coefficients in terms of
lower-order ones. Typically, the first few coefficients are determined by
initial or boundary conditions, enabling the calculation of all subsequent
coefficients.



Step 5: Write the Final Power Series Solution

Insert the computed coefficients back into the power series to obtain the
solution expressed as an infinite series. This series represents the solution
of the differential equation near the chosen point x0.

Convergence and Radius of Convergence

Understanding the convergence properties of the power series solution is
essential to ensure its validity and applicability. The power series method
produces solutions valid within a certain interval surrounding the center
point x0.

Radius of Convergence

The radius of convergence is the distance from the center point within which
the power series converges to a finite value. It can be determined using
techniques such as the ratio test or root test applied to the coefficients
an. The radius of convergence depends on the behavior of the differential
equation’s coefficients and any singular points.

Ordinary and Singular Points

Points where the coefficients of the differential equation are analytic are
called ordinary points, and power series solutions typically converge well
around these points. Singular points, where the coefficients are not
analytic, require special treatment and may lead to solutions involving
Frobenius series or other methods.

Applications and Examples

The power series method of solving differential equations finds extensive use
in both theoretical and applied contexts. Its ability to handle complex
variable coefficients makes it indispensable in many scientific fields.

Example: Solving y'' + y = 0 Using Power Series

Consider the simple harmonic oscillator differential equation:

y'' + y = 0.

Assuming a power series solution, substituting and equating coefficients
leads to a recurrence relation that allows computation of all coefficients.
The resulting series corresponds to the well-known sine and cosine functions.

Applications in Physics and Engineering

Power series solutions are prevalent in quantum mechanics, heat transfer,
wave propagation, and other areas where differential equations model physical
phenomena. They provide approximate solutions near points of interest,



facilitating numerical computations and analytical insights.

List of Typical Differential Equations Solved by
Power Series Method

Legendre’s equation

Bessel’s equation

Hermite’s equation

Cauchy-Euler equations near ordinary points

Airy’s equation

Advantages and Limitations of the Power Series
Method

The power series method offers several benefits but also has inherent
limitations that influence its applicability in solving differential
equations.

Advantages

Provides a systematic approach to solving linear differential equations
with variable coefficients.

Enables approximate solutions near ordinary points with controllable
accuracy.

Facilitates insights into the qualitative behavior of solutions.

Applicable to a wide range of physical and engineering problems.

Limitations

Solutions are generally valid only within the radius of convergence
around the expansion point.

May involve complex algebraic manipulations and lengthy computations for
higher-order terms.

Not always practical for non-linear differential equations without
modifications.

Handling singular points often requires advanced techniques beyond basic



power series.

Frequently Asked Questions

What is the power series method for solving
differential equations?

The power series method involves expressing the solution of a differential
equation as an infinite sum of powers of the independent variable and
determining the coefficients by substituting this series into the
differential equation.

When is the power series method typically used to
solve differential equations?

It is commonly used when differential equations have variable coefficients or
when solutions cannot be expressed in terms of elementary functions,
especially near ordinary points.

How do you determine the radius of convergence for a
power series solution?

The radius of convergence is usually determined by the distance from the
point about which the series is expanded to the nearest singularity of the
differential equation's coefficients in the complex plane.

What is an ordinary point in the context of the power
series method?

An ordinary point is a point where the coefficients of the differential
equation are analytic (i.e., can be expressed as a power series), allowing
the solution to be represented as a power series centered at that point.

Can the power series method be applied to nonlinear
differential equations?

While primarily used for linear differential equations, the power series
method can sometimes be adapted for certain nonlinear differential equations
by treating nonlinear terms carefully in the series expansion.

What are the steps involved in solving a differential
equation using the power series method?

The steps include assuming a power series solution, substituting it into the
differential equation, equating coefficients of like powers, solving the
resulting recurrence relations for coefficients, and writing the solution as
a series.



How does the power series method handle initial
conditions?

Initial conditions are used to find the specific values of the first few
coefficients in the power series, thereby yielding a unique solution to the
differential equation.

What is the advantage of using the power series
method over other methods?

The power series method can provide solutions near points where other methods
fail, especially for equations with variable coefficients, and can yield
highly accurate approximations by truncating the series.

Are there famous differential equations solved by the
power series method?

Yes, classical equations like Bessel’s equation, Legendre’s equation, and
Hermite’s equation are often solved using the power series method to find
their special function solutions.

How do singular points affect the power series
solution of a differential equation?

At singular points, the coefficients of the differential equation are not
analytic, so the standard power series method may fail; instead, methods like
the Frobenius method are used to find series solutions involving powers and
logarithms.

Additional Resources
1. Power Series Solutions of Differential Equations
This book offers a comprehensive introduction to solving differential
equations using power series methods. It begins with fundamental concepts and
progresses to more advanced techniques, making it suitable for both beginners
and experienced readers. The text includes numerous examples and exercises to
reinforce the theoretical material.

2. Applied Differential Equations with Power Series Methods
Focusing on practical applications, this book demonstrates how power series
can be used to find solutions to complex differential equations encountered
in engineering and physics. It blends theory with application, providing
step-by-step solutions and case studies. The clear explanations make it
accessible for students in applied sciences.

3. Introduction to Ordinary Differential Equations: Power Series Approach
This introductory text emphasizes the power series method as a fundamental
tool for solving ordinary differential equations. It covers essential topics
such as radius of convergence, analytic functions, and special functions
derived from power series solutions. The book is ideal for undergraduate
students studying differential equations.

4. Power Series and Boundary Value Problems
This book explores the use of power series in solving boundary value problems



associated with differential equations. It discusses both linear and
nonlinear problems, highlighting the role of series expansions in obtaining
approximate and exact solutions. Advanced topics include Sturm-Liouville
theory and eigenfunction expansions.

5. Analytic Methods for Differential Equations: Power Series and Beyond
This text delves into analytic techniques for solving differential equations,
with a significant focus on power series methods. It connects power series
solutions to other analytic methods such as Frobenius method and Laplace
transforms. The book is suitable for graduate students and researchers
interested in mathematical analysis.

6. Special Functions and Power Series Solutions of Differential Equations
Highlighting the relationship between special functions and power series,
this book presents detailed methods for deriving functions like Bessel,
Legendre, and Hermite through series solutions. It includes applications in
physics and engineering, emphasizing the practical utility of these
functions. The rigorous approach makes it a valuable reference for advanced
studies.

7. Power Series Methods in Partial Differential Equations
Extending the power series approach to partial differential equations, this
book covers techniques for solving PDEs with series expansions. It addresses
classical equations such as heat, wave, and Laplace equations, illustrating
how power series can provide analytical solutions. The text balances theory
with worked examples for clarity.

8. Frobenius and Power Series Methods for Differential Equations
This book focuses on the Frobenius method, a powerful extension of the power
series technique, especially useful for equations with singular points. It
provides a thorough treatment of the theory and application of these methods,
including convergence criteria and solution classification. The content is
designed for students and practitioners needing a deep understanding of
series solutions.

9. Advanced Techniques in Power Series Solutions of Differential Equations
Aimed at advanced readers, this book presents sophisticated methods and
recent developments in power series solutions. Topics include asymptotic
expansions, analytic continuation, and numerical implementation of series
solutions. It serves as a bridge between classical theory and modern
computational approaches.
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transforms, ordinary and partial differential equations are presented in a discursive style that is
readable and easy to follow. Numerous examples, completely worked out, together with carefully
selected problem sets with answers are used to enhance students' understanding and manipulative
skill. The goal is to make students comfortable in using advanced mathematical tools in junior,
senior, and beginning graduate courses.
  power series method of solving differential equations: Differential Equations: Methods and
Applications Belkacem Said-Houari, 2016-01-11 This book presents a variety of techniques for
solving ordinary differential equations analytically and features a wealth of examples. Focusing on
the modeling of real-world phenomena, it begins with a basic introduction to differential equations,
followed by linear and nonlinear first order equations and a detailed treatment of the second order
linear equations. After presenting solution methods for the Laplace transform and power series, it
lastly presents systems of equations and offers an introduction to the stability theory.To help readers
practice the theory covered, two types of exercises are provided: those that illustrate the general
theory, and others designed to expand on the text material. Detailed solutions to all the exercises are
included.The book is excellently suited for use as a textbook for an undergraduate class (of all
disciplines) in ordinary differential equations.
  power series method of solving differential equations: Applying Power Series to
Differential Equations James Sochacki, Anthony Tongen, 2023-03-15 This book is aimed to
undergraduate STEM majors and to researchers using ordinary differential equations. It covers a
wide range of STEM-oriented differential equation problems that can be solved using computational
power series methods. Many examples are illustrated with figures and each chapter ends with
discovery/research questions most of which are accessible to undergraduate students, and almost all
of which may be extended to graduate level research. Methodologies implemented may also be
useful for researchers to solve their differential equations analytically or numerically. The textbook
can be used as supplementary for undergraduate coursework, graduate research, and for
independent study.
  power series method of solving differential equations: ABSTRACT ALGEBRA,
DIFFERENTIAL EQUATION & FOURIER SERIES HARI KISHAN, S.S. SINGHRU, H.S. TOMAR,
R.B. SISODIYA, ABSTRACT ALGEBRA UNIT-I 1. Group Automorphism, Inner Automorphism, Group
of Automorphisms 1-22 Introduction 1; Homomorphism of Group 1; Types of Homomorphism 1;
Kernel of a Homomorphism 3; Some Theorems (Properties of Group Homomorphism) 3;
Isomorphism of Groups 3; Fundamental Theorem of Homomorphism of Groups 3; More Properties of
Group Homomorphism 4; Automorphism of a Group 4; Inner Automorphism 8; Theorem 4; Definition
of Inner Automorphism 8; Centre of a Group 9; Group of Automorphisms 12; Group of
Automorphisms of a Cyclic Group 14. 2. Cayley's Theorem 23-32 Permutation Groups and
Transformations 23; Equality of Two Permutations 24; Identity Permutations 24; Cayley’s Theorem
for Finite Group 25; Regular Permutation Group 26; Cayley’s Theorem for Infinite Group 26. 3.
Counting Principle 33-44 Conjugate Elements and Conjugacy Relation 33; Conjugate Classes 33;
Conjugate Subgroups 33; Conjugate Class of a Subgroup 34; Self Conjugate Elements 34;
Normalizer or Centralizer of an Element 34; Normalizer of a Subgroup of a Group 34; Self-Conjugate
Subgroups 34; Counting Principle 34. UNIT-II 4. Introduction to Rings and Subrings 45-72
Introduction 45; Ring 45; Examples of a Ring 46; Properties of a Ring 46; Types of Rings 46; Some
Properties of a Ring 61; Integral Multiples of the Elements of a Ring 63; Some Special Kinds of Ring
63; Cancellation Laws in a Ring 65; Invertible Elements in a Ring with Unity 66; Division Rings or
Skew Field 67; Quotient Ring or Factor Ring or Ring of Residue Classes 67; Subrings 69; Smallest
Subring 72. 5. Integral Domain 73-84 Integral Domain 73; Sub-domain 74; Ordered Integral Domain
75; Inequalities 76; Well-ordered 76; Field 76; Some Theorems 76; The Characteristic of a Ring 78.
6. Ideals 85-100 Ideal 85; Theorem 85; Improper and Proper Ideals 86;Unit and Zero Ideals 86;
Some Theorems 89; Smallest Ideal Containing a given Subset of a Ring 91; Principal Ideal 91;
Principal Ideal Ring (or Principal Ideal Domain) 91; Prime Ideal 91; Maximal Ideal 92; Minimal Ideal
93; Sum of Two Ideals 93; Theorems 93; Product of Two Ideals 94; Important Theorems 94.



DIFFERENTIAL EQUATIONS & FOURIER SERIES UNIT-III 1. Series Solutions of Differential
Equations : Power Series Method 1-33 Power Series Method 1; Analytic or Regular or Holomorphic
Function 1; Singular Point of the Differential Equation 1; Power Series 2; General Method for
Solving a Differential Equation by Power Series Method 2; Frobenius Method 9; When Two Roots of
Indicial Equation are Unequal and Differ by a Quantity not an Integer 10; Roots of the Indicial
Equation Unequal and Differing by an Integer 17; When Roots of Indicial Equation are Equal 23;
Series Solution Near an Ordinary Point (Power Series Method) 28. 2. Legendre’s Equation,
Legendre’s Polynomial, Generating Function, Recurrence Formulae and Orthogonal Legendre’s
Polynomials 34-78 Legendre’s Equation 34; Solution of Legendre’s Equation 34; Legendre’s
Functions and its Properties 36; Legendre’s Functions 36; Legendre’s Function of the First Kind 37;
Legendre’s Function of the Second Kind 37; Another Form of Legendre’s Polynomial Pn(x) 37;
General Solution of Legendre’s Equation 39; Associated Legendre’s Functions 39; Generating
Function for Legendre’s Polynomial 40; Orthogonal Properties of Legendre’s Polynomials 49;
Recurrence Formulae 51; Beltrami’s Result 53; Christoffel’s Expansion Formula 54; Christoffel’s
Summation Formula 55; Rodrigue’s Formula Pn(x) 65; Laplace’s Integral for Pn(x) 67; Some Bounds
on Pn(x) 68. 3. Bessel’s Equation, Recurrence Formula 79-106 Bessel’s Equation 79; Solution of
Bessel’s Equation 79, Bessel’s Functions 81; Bessel’s Function of the First Kind of Order n (or Index
n) 81; Bessel’s Function of the Second Kind of Order n (or Neumann's Function) 82; General
Solution of Bessel’s Equation 82; Integration of Bessel’s Equation for n = 0 and Bessel’s Functions of
Zeroeth Order 82; Linear Dependence of Bessel Functions Jn(x) and J-n(x) 84; Recurrence Relations
for Jn(x) 84; Elementary Functions 90. UNIT-IV 4. Fourier Series 107-134 Introduction 107; Periodic
Function 107; Even and Odd Functions 107; Fourier Series for Even and Odd Functions 108; Euler’s
Formulae 109; Orthogonal Functions 109; Important Definite Integrals 110; To Determine the
Fourier Coefficients a0, an and bn 110; Dirichlet Conditions 122; Fourier Series for Discontinuous
Functions 122; Change of Interval 127. 5. Half Range Fourier Sine and Cosine Series 135-152 Half
Range Series : Fourier Sine and Cosine Series 135; Parseval’s Theorem 143; Complex Form of
Fourier Series 146.
  power series method of solving differential equations: The Improved Residual Power
Series Method for Boundary Value Problems Abdullah Dawar, Hamid Khan, 2025-05-26 This
book introduces a semi- analytical method, Improved Residual Power Series Method (IRPSM), for
solving boundary value problems (BVPs). Unlike traditional numerical and analytical techniques,
IRPSM offers quick convergence and minimal computational time, avoiding the pitfalls of round- off
errors, linearization, perturbation, and discretization. This innovative approach has been rigorously
compared with existing methods, demonstrating superior accuracy and efficiency. The book is meant
for scholars, researchers, and students in mathematics, engineering, and physics. This book:
Explores the application of IRPSM to a wide range of problems, including ordinary and partial
differential equations, multi- point BVPs, and complex systems in physics and engineering Highlights
IRPSM for its ability to efficiently handle highly nonlinear and complex boundary value problems,
providing accurate solutions with reduced computational effort Demonstrates the method’s
applicability across disciplines such as fluid dynamics and engineering Provides Mathematica codes
for each solved problem, allowing readers to understand the solution procedure and implement
IRPSM in their own research Offers a new and efficient method for solving BVPs and a practical
reference for those seeking to minimize computational time and error in their work.
  power series method of solving differential equations: DIFFERENTIAL EQUATIONS B. R.
THAKUR, HARI KISHAN, MATHEMATICS, GANIT, RAM PRASAD, RP UNIFIED, THAKUR, KISHAN
  power series method of solving differential equations: Differential Equations and
Numerical Solutions Mr. Rohit Manglik, 2024-06-24 Studies differential equations and numerical
methods, focusing on solving ODEs and PDEs with applications in physics, engineering, and
modeling.
  power series method of solving differential equations: Mathematics Pocket Book for
Engineers and Scientists John Bird, 2019-10-23 This compendium of essential formulae,



definitions, tables and general information provides the mathematical information required by
engineering students, technicians, scientists and professionals in day-to-day engineering practice. A
practical and versatile reference source, now in its fifth edition, the layout has been changed and
streamlined to ensure the information is even more quickly and readily available – making it a handy
companion on-site, in the office as well as for academic study. It also acts as a practical revision
guide for those undertaking degree courses in engineering and science, and for BTEC Nationals,
Higher Nationals and NVQs, where mathematics is an underpinning requirement of the course. All
the essentials of engineering mathematics – from algebra, geometry and trigonometry to logic
circuits, differential equations and probability – are covered, with clear and succinct explanations
and illustrated with over 300 line drawings and 500 worked examples based in real-world
application. The emphasis throughout the book is on providing the practical tools needed to solve
mathematical problems quickly and efficiently in engineering contexts. John Bird’s presentation of
this core material puts all the answers at your fingertips.
  power series method of solving differential equations: Approximate Analytical Methods
for Solving Ordinary Differential Equations T.S.L Radhika, T. Iyengar, T. Rani, 2014-11-21
Approximate Analytical Methods for Solving Ordinary Differential Equations (ODEs) is the first book
to present all of the available approximate methods for solving ODEs, eliminating the need to wade
through multiple books and articles. It covers both well-established techniques and recently
developed procedures, including the classical series solut
  power series method of solving differential equations: Mathematical Methods for
Scientists and Engineers Donald Allan McQuarrie, 2003 Intended for upper-level undergraduate
and graduate courses in chemistry, physics, math and engineering, this book will also become a
must-have for the personal library of all advanced students in the physical sciences. Comprised of
more than 2000 problems and 700 worked examples that detail every single step, this text is
exceptionally well adapted for self study as well as for course use.--From publisher description.
  power series method of solving differential equations: DIFFERENTIAL EQUATIONS Dr.
Mahadev Biradar, Dr. Gousia Begum, 2024-10-15 Differential Equations: Methods & Applications
offers a comprehensive exploration of differential equations, essential tools for modeling dynamic
systems in science and engineering. The book begins with foundational concepts and definitions,
progressing through various techniques for solving first-order and second-order linear differential
equations, including methods such as Laplace transforms and systems of differential equations.
Numerical methods are also highlighted, alongside partial differential equations, emphasizing their
applications in physics and engineering. The book concludes with discussions on advanced topics
like boundary value problems and Sturm-Liouville theory. Designed for students and professionals,
this text combines theory and practical applications, equipping readers with the necessary skills to
tackle real-world problems involving differential equations.
  power series method of solving differential equations: Differential Equations and Vector
Calculus Dr. Bhimanand Pandurang Gajbhare , Dr. A.Rushi Kesava , Dr. K.Rajanikanth , Dr. V. T.
Hosamath, 2025-04-03 Differential Equations and Vector Calculus explores the mathematical
foundations essential for physics and engineering. Covering ordinary differential equations, partial
differential equations, and vector calculus topics like gradient, divergence, and curl, it provides
theoretical insights and practical problem-solving techniques. Ideal for undergraduate students in
science, mathematics, and engineering disciplines.
  power series method of solving differential equations: Higher Engineering Mathematics
N.B. Singh, Higher Engineering Mathematics is a comprehensive textbook designed to provide
students and professionals with a solid foundation in advanced mathematical techniques essential
for engineering and applied sciences. The book covers a wide range of topics, including differential
equations, Fourier series, Laplace transforms, and complex analysis, with a focus on practical
applications. Each chapter introduces key concepts in a clear and approachable manner, supported
by worked examples and problems that demonstrate how these mathematical tools are used to solve
real-world engineering problems. Through step-by-step explanations and illustrative examples, this



book ensures that complex mathematical ideas are accessible and understandable for readers at all
levels.
  power series method of solving differential equations: Bird's Higher Engineering
Mathematics John Bird, 2021-03-25 Higher Engineering Mathematics has helped thousands of
students to succeed in their exams by developing problem-solving skills, It is supported by over 600
practical engineering examples and applications which relate theory to practice. The extensive and
thorough topic coverage makes this a solid text for undergraduate and upper-level vocational
courses. Its companion website provides resources for both students and lecturers, including lists of
essential formulae, ands full solutions to all 2,000 further questions contained in the 277 practice
exercises; and illustrations and answers to revision tests for adopting course instructors.
  power series method of solving differential equations: Understanding Engineering
Mathematics John Bird, 2013-11-20 Studying engineering, whether it is mechanical, electrical or
civil relies heavily on an understanding of mathematics. This new textbook clearly demonstrates the
relevance of mathematical principles and shows how to apply them to solve real-life engineering
problems. It deliberately starts at an elementary level so that students who are starting from a low
knowledge base will be able to quickly get up to the level required. Students who have not studied
mathematics for some time will find this an excellent refresher. Each chapter starts with the basics
before gently increasing in complexity. A full outline of essential definitions, formulae, laws and
procedures are introduced before real world situations, practicals and problem solving demonstrate
how the theory is applied. Focusing on learning through practice, it contains examples, supported by
1,600 worked problems and 3,000 further problems contained within exercises throughout the text.
In addition, 34 revision tests are included at regular intervals. An interactive companion website is
also provided containing 2,750 further problems with worked solutions and instructor materials
  power series method of solving differential equations: Ordinary Differential Equations
William A. Adkins, Mark G. Davidson, 2012-07-01 Unlike most texts in differential equations, this
textbook gives an early presentation of the Laplace transform, which is then used to motivate and
develop many of the remaining differential equation concepts for which it is particularly well suited.
For example, the standard solution methods for constant coefficient linear differential equations are
immediate and simplified, and solution methods for constant coefficient systems are streamlined. By
introducing the Laplace transform early in the text, students become proficient in its use while at
the same time learning the standard topics in differential equations. The text also includes proofs of
several important theorems that are not usually given in introductory texts. These include a proof of
the injectivity of the Laplace transform and a proof of the existence and uniqueness theorem for
linear constant coefficient differential equations. Along with its unique traits, this text contains all
the topics needed for a standard three- or four-hour, sophomore-level differential equations course
for students majoring in science or engineering. These topics include: first order differential
equations, general linear differential equations with constant coefficients, second order linear
differential equations with variable coefficients, power series methods, and linear systems of
differential equations. It is assumed that the reader has had the equivalent of a one-year course in
college calculus.
  power series method of solving differential equations: GATE FOR ELECTRICAL
ENGINEERING CHANDA, CHANDAN KUMAR, BANERJEE, SUMIT, CHAKRABARTI, ABHIJIT,
2016-04-14 Today, the Graduate Aptitude Test in Engineering (GATE) is one of the prestigious,
toughest and recognized national level examinations for engineering students. This book has been
written by utilizing a couple of decade’s experience of the authors in the teaching profession. The
text is intended for the aspirants of GATE examination. It should also be equally useful for those who
wish to crack the examinations of public sector units like DRDO, BARC, BHEL, DVC, NTPC, ONGC,
SAIL, ISRO, GAIL, NHPC, PGCIL, IOCL, HAL and many more Public Sector Undertakings. The book
will also be useful for those who want to appear for IES examination. It fosters the nomenclature of
the chapters according to the textbooks for easy reference. This book garners a gamut of all the
topics related to the field of Electrical Engineering.SALIENT FEATURES OF THE BOOK • The



subject has been presented chapter-wise in a graded manner and has a detailed coverage of the
GATE syllabus as per the guidelines • Contains general aptitude verbal ability, numerical aptitude,
and engineering mathematics • Includes chapter-wise important questions as well as previous years’
GATE questions with its solutions (indepth explanation) in lucid and understandable language •
Adequate study materials including comprehensive theory to enhance learning ability • More
emphasis on fundamentals to crack the tricky problem during the examination • Important key
points are provided for a quick recap and a sort of ready reckoner for the students before the
examination • Step-by-step and simple problem solving technique enables the students to sharpen
their problem solving skills for GATE and other competitive examinations • Develops passion for this
interesting and pulsating subject like Electrical Engineering • Provides companion CD containing
previous 13 years’ solved GATE question papers
  power series method of solving differential equations: Foundations In Applied Nuclear
Engineering Analysis (2nd Edition) Glenn E Sjoden, 2015-01-13 Foundations in Applied Nuclear
Engineering Analysis (2nd Edition) covers a fast-paced one semester course to address concepts of
modeling in mathematics, engineering analysis, and computational problem solving needed in
subjects such as radiation interactions, heat transfer, reactor physics, radiation transport, numerical
modeling, etc., for success in a nuclear engineering/medical physics curriculum. While certain topics
are covered tangentially, others are covered in depth to target on the appropriate amalgam of topics
for success in navigating nuclear-related disciplines. Software examples and programming are used
throughout the book, since computational capabilities are essential for new engineers.The book
contains a array of topics that cover the essential subjects expected for students to successfully
navigate into nuclear-related disciplines. The text assumes that students have familiarity with
undergraduate mathematics and physics, and are ready to apply those skills to problems in nuclear
engineering. Applications and problem sets are directed toward problems in nuclear science.
Software examples using Mathematica software are used in the text.This text was developed as part
of a very applied course in mathematical physics methods for nuclear engineers. The course in
Nuclear Engineering Analysis that follows this text began at the University of Florida; the 2nd
edition was released while at the Georgia Institute of Technology.
  power series method of solving differential equations: Higher Engineering
Mathematics, 7th ed John Bird, 2014-04-11 A practical introduction to the core mathematics
principles required at higher engineering level John Bird’s approach to mathematics, based on
numerous worked examples and interactive problems, is ideal for vocational students that require an
advanced textbook. Theory is kept to a minimum, with the emphasis firmly placed on
problem-solving skills, making this a thoroughly practical introduction to the advanced mathematics
engineering that students need to master. The extensive and thorough topic coverage makes this an
ideal text for upper level vocational courses. Now in its seventh edition, Engineering Mathematics
has helped thousands of students to succeed in their exams. The new edition includes a section at
the start of each chapter to explain why the content is important and how it relates to real life. It is
also supported by a fully updated companion website with resources for both students and lecturers.
It has full solutions to all 1900 further questions contained in the 269 practice exercises.
  power series method of solving differential equations: The Chemistry Maths Book Erich
Steiner, 2008 Topics are organized into three parts: algebra, calculus, differential equations, and
expansions in series; vectors, determinants and matrices; and numerical analysis and statistics. The
extensive use of examples illustrates every important concept and method in the text, and are used
to demonstrate applications of the mathematics in chemistry and several basic concepts in physics.
The exercises at the end of each chapter, are an essential element of the development of the subject,
and have been designed to give students a working understanding of the material in the text.--BOOK
JACKET.
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