power series method differential
equations

power series method differential equations is a powerful analytical technique used to
find solutions to differential equations that cannot be solved easily by elementary
methods. This method involves expressing the solution as an infinite sum of powers of the
independent variable, allowing for approximation and detailed study of complex
differential equations. The power series method is especially useful in cases where the
differential equation has variable coefficients or singular points, providing insights into
the behavior of solutions near these points. This article explores the fundamental concepts
of the power series method differential equations, the step-by-step procedure for applying
this technique, and examples demonstrating its practical use. Additionally, it covers
convergence criteria, advantages, limitations, and common applications in mathematical
physics and engineering. Understanding the power series method is essential for
advanced studies in differential equations and applied mathematics. The following
sections outline the key topics discussed in this comprehensive guide.

e Fundamentals of the Power Series Method

e Applying the Power Series Method to Differential Equations
e Convergence and Radius of Convergence

e Examples of Power Series Solutions

e Advantages and Limitations of the Power Series Method

e Applications in Science and Engineering

Fundamentals of the Power Series Method

The power series method differential equations approach is based on representing the
solution as a power series expansion about a point, often taken as zero or another ordinary
point. This representation transforms the differential equation into an infinite series
equation, where the coefficients of the series can be determined recursively. The core
concept relies on the assumption that the solution y(x) can be written as

y(x) = 2 (from n=0 to «) a, (x - xo)",

where a, are coefficients to be found and x, is the expansion point. This method is
especially valuable when the differential equation has variable coefficients or when
standard methods fail to yield closed-form solutions. The power series approach effectively
converts the problem into an algebraic system for the coefficients a,, which can often be
solved systematically.



Ordinary Points and Singular Points

In the context of differential equations, the power series method is most straightforward
when applied around an ordinary point, where the coefficients of the differential equation
are analytic. Singular points require more careful treatment, often involving the Frobenius
method, a generalization of the power series method. Identifying the nature of the point x
is crucial before proceeding with the series solution.

General Form of Linear Differential Equations

Consider a second-order linear differential equation:
PX)y"+Qx)y '+ R(x)y =0,

where P, Q, and R are functions of x. If P(x¢) # 0 and P, Q, R are analytic at x = xo, then the
point X, is ordinary, and the power series method can be applied directly. This sets the
foundation for constructing the series solution.

Applying the Power Series Method to Differential
Equations

The application of the power series method differential equations involves several
systematic steps designed to transform the original equation into a series form and find
the coefficients of the solution. These steps ensure that the infinite series solution satisfies
the differential equation within its radius of convergence.

Step 1: Assume a Power Series Solution

Begin by assuming that the solution y(x) can be expressed as a power series centered at
Xo:

y(x) =2 a, (x - xo)".

This assumption is the cornerstone of the method and facilitates the derivation of
recurrence relations for the coefficients.

Step 2: Compute Derivatives of the Power Series
Calculate the first and second derivatives of y(x) term-by-term:
s V'(x) =X na, (x-x)"

ey'x)=3n(n-1)a, (x-x)"

These derivatives are substituted back into the original differential equation to express it
entirely in terms of power series.



Step 3: Substitute into the Differential Equation

Replace y, y', and y" in the differential equation with their series expansions. This results
in an equation involving sums of powers of (x - Xo), which must equal zero for all x in the
interval of convergence.

Step 4: Align Powers and Form a Recurrence Relation

Adjust the indices of the summations to align powers of (x - Xo) and equate the coefficient
of each power to zero. This yields a system of equations that relate the coefficients a, to
one another, commonly known as a recurrence relation.

Step 5: Determine Coefficients and Construct the
Solution

Using initial conditions or boundary values, solve for the first few coefficients. Then, use
the recurrence relation to find subsequent coefficients. The power series solution is built
progressively, often to the desired degree of accuracy or convergence.

Convergence and Radius of Convergence

Understanding the convergence of the power series solution is essential to ensure that the
solution is valid within a specific interval. The radius of convergence determines the
domain in which the power series solution accurately represents the true solution of the
differential equation.

Radius of Convergence Definition

The radius of convergence (R) is the distance from the expansion point x, within which the
power series converges. Beyond this radius, the series may diverge or fail to represent the
solution meaningfully. The radius is influenced by the nearest singularity of the
differential equation's coefficients.

Methods to Determine Convergence

Several methods can be applied to find the radius of convergence:

e Ratio Test: Evaluates the limit of the ratio of successive coefficients.
e Root Test: Uses the nth root of the absolute value of the nth coefficient.

e Analyticity of Coefficients: The radius is at least as large as the distance to the
nearest point where P(x), Q(x), or R(x) become non-analytic.



Examples of Power Series Solutions

Applying the power series method differential equations to specific examples illustrates
the practicality and effectiveness of the approach. These examples often involve classical
equations from physics and engineering.

Example 1: Simple Harmonic Oscillator

The differential equation:
y'+w?y =0,

can be solved by the power series method by assuming a power series solution. The
recurrence relation leads to the coefficients that correspond to sine and cosine functions,
demonstrating the method's ability to recover known solutions.

Example 2: Airy’s Equation
Airy’s equation:

yll - X y - 0’
does not have elementary closed-form solutions but can be approached using the power
series method. The solution is represented as an infinite series, convergent for all real
values of x, highlighting the utility of the power series approach for more complex
differential equations.

Example 3: Legendre’s Equation
Legendre’s equation:
(1-x3)y"-2xy'+nn+1)y=0,

is commonly solved using power series expansions around x = 0. The solutions, known as
Legendre polynomials, arise naturally from the series coefficients under specific
conditions on n. This example demonstrates how the power series method connects to
special functions.

Advantages and Limitations of the Power Series
Method

The power series method differential equations offers multiple benefits but also faces
certain constraints that affect its applicability and efficiency.

Advantages

¢ General Applicability: Useful for linear differential equations with variable
coefficients where other methods fail.

e Analytic Insight: Provides detailed local behavior of solutions near ordinary points.



e Connection to Special Functions: Naturally leads to solutions in terms of well-
known special functions.

e Systematic Procedure: Stepwise determination of coefficients simplifies
implementation.

Limitations

e Convergence Restrictions: Solutions are valid only within the radius of
convergence.

e Computational Complexity: Deriving many terms can be algebraically intensive.

e Not Suitable for All Equations: Some differential equations may require
alternative methods.

e Singular Points Handling: Requires extensions such as the Frobenius method for
singularities.

Applications in Science and Engineering

The power series method differential equations is widely applied across various scientific
and engineering disciplines where differential equations govern phenomena. Its flexibility
and precision make it a valuable tool for theoretical and applied research.

Quantum Mechanics

In quantum mechanics, many wave functions satisfy differential equations with variable
coefficients. The power series method helps derive solutions to the Schrodinger equation
in potentials that are not solvable by elementary means, providing approximations crucial
for quantum analysis.

Electromagnetic Theory

Maxwell’s equations in complex media often reduce to differential equations requiring
series solutions. Power series expansions enable the study of electromagnetic fields near
boundaries and singularities.

Mechanical Vibrations

Mechanical systems described by differential equations with non-constant coefficients
benefit from power series solutions that reveal natural frequencies and mode shapes,
especially in non-uniform or complex structures.



Mathematical Physics

Special functions derived from power series methods, such as Bessel and Legendre
functions, appear in solving partial differential equations describing heat conduction, fluid
flow, and wave propagation.

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, typically in the form y = Xa n(x -
x_0)"n, and determining the coefficients a n by substituting this series into the
differential equation.

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

The power series method is used when differential equations cannot be solved using
elementary functions or standard methods, especially near ordinary points or singular
points, allowing solutions to be expressed as convergent power series.

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

The radius of convergence is found by analyzing the distance from the expansion point to
the nearest singularity of the differential equation’s coefficients, or by applying the ratio
or root test to the series coefficients once determined.

What is the difference between ordinary points and
singular points in the context of power series solutions?

An ordinary point is where the coefficients of the differential equation are analytic (no
singularities), allowing straightforward power series solutions. A singular point is where
coefficients are not analytic, requiring methods like the Frobenius method for power
series solutions.

How does the Frobenius method relate to the power
series method?

The Frobenius method is a generalization of the power series method used to find
solutions near a regular singular point by allowing the power series to be multiplied by a
term x”~r, where r is determined from an indicial equation.



Can all second-order linear differential equations be
solved using the power series method?

Not all second-order linear differential equations have solutions expressible as power
series, but many can be solved or approximated by this method, particularly near ordinary
or regular singular points.

What role does the indicial equation play in the power
series method?

The indicial equation arises when applying the Frobenius method; it determines the
possible values of the exponent r in the solution form y = x”r XZa n x”n, which is critical
for finding valid power series solutions near singular points.

How do you determine the coefficients in a power series
solution?

Coefficients are determined by substituting the power series expression into the
differential equation, equating coefficients of like powers of x, and solving the resulting
recurrence relations.

What are the advantages of using the power series
method for differential equations?

Advantages include the ability to find solutions near points where standard methods fail,
the potential to approximate solutions to any desired accuracy, and providing insight into
the behavior of solutions near singularities.

Additional Resources

1. Power Series Solutions of Differential Equations

This book offers a comprehensive introduction to solving differential equations using
power series methods. It covers the foundational theory behind power series and applies
these techniques to both ordinary and partial differential equations. Readers will find
numerous examples and exercises designed to build intuition and proficiency in this
approach.

2. Applied Differential Equations with Power Series Methods

Focusing on practical applications, this text explores how power series solutions can be
used to tackle a wide range of differential equations encountered in engineering and
physics. Detailed explanations and step-by-step procedures make it accessible to students
and professionals alike. The book also discusses convergence issues and how to handle
singular points effectively.

3. Introduction to Ordinary Differential Equations Using Power Series
Ideal for beginners, this book introduces ordinary differential equations through the lens
of power series solutions. It emphasizes conceptual understanding and methodical



problem-solving strategies, supported by clear examples. Topics include the Frobenius
method and how power series connect to special functions.

4. Advanced Techniques in Power Series for Differential Equations

Geared toward advanced students and researchers, this volume delves deeper into
sophisticated power series methods for solving complex differential equations. It covers
singularities, analytic continuation, and asymptotic expansions. The book also links power
series solutions to modern mathematical physics problems.

5. Power Series and Frobenius Method in Differential E quations

This book specializes in the Frobenius method, a powerful technique for solving linear
differential equations near singular points. It provides a detailed theoretical framework
alongside numerous illustrative examples. Readers will gain a strong grasp of how power
series can be adapted to handle irregular points.

6. Power Series Methods for Partial Differential Equations

Expanding beyond ordinary differential equations, this text explores power series
approaches for solving certain classes of partial differential equations. It combines
theoretical insights with practical solution techniques, making it valuable for applied
mathematicians. The book also addresses boundary value problems and series
convergence criteria.

7. Analytic Solutions of Differential E quations via Power Series

This work emphasizes the analytic aspect of differential equations and how power series
provide exact solutions in many cases. It covers a broad range of equation types and
discusses the radius of convergence and analytic continuation. The author integrates
classical methods with contemporary applications.

8. Power Series Methods in Engineering Differential Equations

Designed for engineering students, this book applies power series techniques to
differential equations commonly found in engineering disciplines. It highlights real-world
applications in mechanics, electrical circuits, and fluid dynamics. The text is rich with
examples, exercises, and computational tips.

9. Special Functions and Power Series Solutions of Differential Equations

This book connects power series methods with special functions such as Bessel, Legendre,
and Hermite functions. It explains how these functions arise naturally as solutions to
differential equations via series expansions. The text is suitable for advanced
undergraduates and graduate students interested in mathematical physics and applied
mathematics.
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power series method differential equations: Mathematical Methods for Engineers and
Scientists 3 Kwong-Tin Tang, 2006-11-30 Pedagogical insights gained through 30 years of teaching
applied mathematics led the author to write this set of student oriented books. Topics such as
complex analysis, matrix theory, vector and tensor analysis, Fourier analysis, integral 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 differential equations: Ordinary Differential Equations D.
Somasundaram, 2001 Though ordinary differential equations is taught as a core course to students
in mathematics and applied mathematics, detailed coverage of the topics with sufficient examples is
unique. Written by a mathematics professor and intended as a textbook for third- and fourth-year
undergraduates, the five chapters of this publication give a precise account of higher order
differential equations, power series solutions, special functions, existence and uniqueness of
solutions, and systems of linear equations. Relevant motivation for different concepts in each
chapter and discussion of theory and problems-without the omission of steps-sets Ordinary
Differential Equations: A First Course apart from other texts on ODEs. Full of distinguishing
examples and containing exercises at the end of each chapter, this lucid course book will promote
self-study among students.

power series method differential equations: Ordinary Differential Equations Kenneth B.
Howell, 2019-12-06 The Second Edition of Ordinary Differential Equations: An Introduction to the
Fundamentals builds on the successful First Edition. It is unique in its approach to motivation,
precision, explanation and method. Its layered approach offers the instructor opportunity for greater
flexibility in coverage and depth. Students will appreciate the author’s approach and engaging style.
Reasoning behind concepts and computations motivates readers. New topics are introduced in an
easily accessible manner before being further developed later. The author emphasizes a basic
understanding of the principles as well as modeling, computation procedures and the use of
technology. The students will further appreciate the guides for carrying out the lengthier
computational procedures with illustrative examples integrated into the discussion. Features of the
Second Edition: Emphasizes motivation, a basic understanding of the mathematics, modeling and
use of technology A layered approach that allows for a flexible presentation based on instructor's
preferences and students’ abilities An instructor’s guide suggesting how the text can be applied to
different courses New chapters on more advanced numerical methods and systems (including the
Runge-Kutta method and the numerical solution of second- and higher-order equations) Many
additional exercises, including two chapters of review exercises for first- and higher-order
differential equations An extensive on-line solution manual About the author: Kenneth B. Howell
earned bachelor’s degrees in both mathematics and physics from Rose-Hulman Institute of
Technology, and master’s and doctoral degrees in mathematics from Indiana University. For more
than thirty years, he was a professor in the Department of Mathematical Sciences of the University
of Alabama in Huntsville. Dr. Howell published numerous research articles in applied and theoretical
mathematics in prestigious journals, served as a consulting research scientist for various companies
and federal agencies in the space and defense industries, and received awards from the College and
University for outstanding teaching. He is also the author of Principles of Fourier Analysis, Second
Edition (Chapman & Hall/CRC, 2016).

power series method differential equations: A Modern Introduction to Differential
Equations Henry J. Ricardo, 2009-02-24 A Modern Introduction to Differential Equations, Second
Edition, provides an introduction to the basic concepts of differential equations. The book begins by
introducing the basic concepts of differential equations, focusing on the analytical, graphical, and
numerical aspects of first-order equations, including slope fields and phase lines. The discussions



then cover methods of solving second-order homogeneous and nonhomogeneous linear equations
with constant coefficients; systems of linear differential equations; the Laplace transform and its
applications to the solution of differential equations and systems of differential equations; and
systems of nonlinear equations. Each chapter concludes with a summary of the important concepts
in the chapter. Figures and tables are provided within sections to help students visualize or
summarize concepts. The book also includes examples and exercises drawn from biology, chemistry,
and economics, as well as from traditional pure mathematics, physics, and engineering. This book is
designed for undergraduate students majoring in mathematics, the natural sciences, and
engineering. However, students in economics, business, and the social sciences with the necessary
background will also find the text useful. - Student friendly readability- assessible to the average
student - Early introduction of qualitative and numerical methods - Large number of exercises taken
from biology, chemistry, economics, physics and engineering - Exercises are labeled depending on
difficulty/sophistication - End of chapter summaries - Group projects

power series method differential equations: Linear Partial Differential Equations and
Fourier Theory Marcus Pivato, 2010-01-07 Do you want a rigorous book that remembers where
PDEs come from and what they look like? This highly visual introduction to linear PDEs and
initial/boundary value problems connects the math to physical reality, all the time providing a
rigorous mathematical foundation for all solution methods. Readers are gradually introduced to
abstraction - the most powerful tool for solving problems - rather than simply drilled in the practice
of imitating solutions to given examples. The book is therefore ideal for students in mathematics and
physics who require a more theoretical treatment than given in most introductory texts. Also
designed with lecturers in mind, the fully modular presentation is easily adapted to a course of
one-hour lectures, and a suggested 12-week syllabus is included to aid planning. Downloadable files
for the hundreds of figures, hundreds of challenging exercises, and practice problems that appear in
the book are available online, as are solutions.

power series method 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 differential equations: Mathematical Physics (As per UGC CBCS) (]
Eastern India Universities H K Dass, Mathematical Physics is a branch of mathematical analysis that
emphasizes on the tools and techniques of a particular use to physicists as well as engineers. It
focuses on Vector Spaces, Matrix Algebra, Differential Equations, Integral Equations, Integral
Transforms, Infinite Series and Complex Variables.

power series method differential equations: Partial Differential Equations with Fourier
Series and Boundary Value Problems Nakhle H. Asmar, 2017-03-23 Rich in proofs, examples, and
exercises, this widely adopted text emphasizes physics and engineering applications. The Student
Solutions Manual can be downloaded free from Dover's site; instructions for obtaining the Instructor
Solutions Manual is included in the book. 2004 edition, with minor revisions.

power series method differential equations: Differential EquationsCBCS Semester II ]
Eastern India Universities H K Dass, Dr. Rama Verma & Er. Rajnish Verma, [JDifferential
Equations (CBCS)[] is designed as per the UGC Choice Based Credit System (CBCS) curriculum to
meet the requirements of undergraduate students of mathematics and aptly covers Differential
Equations and Mathematical Models. Major topics such as Cauchy-Euler, Total and Linear Partial
Differential Equations of First Order (Lagrange-Charpit Method) have been dealt with deftly to
provide a further insight in the subject. Written in a lucid and concise manner, the textbook has an
adept balance between theory with practice.

power series method differential equations: Differential Equations Unlocked MachineL,
Differential equations are the hidden engine behind nearly every scientific breakthrough,




engineering marvel, and natural phenomenon—from the motion of planets to the flow of electricity,
from population dynamics to the vibrations of a violin string. Differential Equations Unlocked is your
comprehensive guide to understanding, solving, and applying these powerful mathematical tools
with confidence. What This Book Offers A Structured Learning Path - Begin with foundational
calculus concepts and progress seamlessly to advanced techniques for solving ordinary and partial
differential equations. Clear, Step-by-Step Explanations - Each chapter builds on the last, ensuring a
deep and intuitive grasp of key methods. Practical Applications - See how differential equations
model real-world phenomena in physics, engineering, biology, and beyond. Numerical and Analytical
Approaches - Master both classical solution techniques and modern computational methods.
Rigorous yet Accessible - Written for students and self-learners who seek both mathematical
precision and clarity. Key Topics Covered [] Core Calculus Review - Functions, limits, derivatives,
and integrals [] First-Order ODEs - Separable, linear, exact equations, and applications []
Second-Order Linear ODEs - Homogeneous/nonhomogeneous cases, undetermined coefficients,
variation of parameters [] Laplace Transforms - A powerful tool for solving differential equations []
Systems of ODEs - Analyze coupled differential equations [] Partial Differential Equations (PDEs) -
Heat equation, wave equation, Laplace’s equation [] Fourier Series & Boundary Value Problems -
Essential for solving PDEs [] Numerical Methods - Euler, Runge-Kutta, finite difference, and finite
element techniques Who Is This Book For? Undergraduate Math, Physics & Engineering Students -
A perfect companion for coursework and self-study Graduate Students - Solidify your foundation
before advanced topics Professionals & Researchers - A reliable reference for modeling and analysis
Curious Learners - If you want to understand how mathematics describes the world, this book is
your key Why Choose This Book? Balanced Theory & Application - Not just abstract math—learn
how equations model reality. Gradual Progression - No sudden jumps in difficulty; each concept is
carefully introduced. Worked Examples & Exercises - Reinforce your understanding with practical
problems. Modern Computational Insights - Bridge the gap between analytical solutions and
numerical simulations.

power series method differential equations: Dennis G. Zill, Warren S. Wright, 2009-12-21
Now with a full-color design, the new Fourth Edition of Zill's Advanced Engineering Mathematics
provides an in-depth overview of the many mathematical topics necessary for students planning a
career in engineering or the sciences. A key strength of this text is Zill's emphasis on differential
equations as mathematical models, discussing the constructs and pitfalls of each. The Fourth Edition
is comprehensive, yet flexible, to meet the unique needs of various course offerings ranging from
ordinary differential equations to vector calculus. Numerous new projects contributed by esteemed
mathematicians have been added. New modern applications and engaging projects makes Zill's
classic text a must-have text and resource for Engineering Math students!

power series method differential equations: Applied Differential Equations Vladimir A.
Dobrushkin, 2022-09-21 This book started as a collection of lecture notes for a course in differential
equations taught by the Division of Applied Mathematics at Brown University. To some extent, it is a
result of collective insights given by almost every instructor who taught such a course over the last
15 years. Therefore, the material and its presentation covered in this book were practically tested
for many years. This text is designed for a two-semester sophomore or junior level course in
differential equations. It offers novel approaches in presentation and utilization of computer
capabilities. This text intends to provide a solid background in differential equations for students
majoring in a breadth of fields. Differential equations are described in the context of applications.
The author stresses differential equations constitute an essential part of modeling by showing their
applications, including numerical algorithms and syntax of the four most popular software packages.
Students learn how to formulate a mathematical model, how to solve differential equations
(analytically or numerically), how to analyze them qualitatively, and how to interpret the results. In
writing this textbook, the author aims to assist instructors and students through: Showing a course
in differential equations is essential for modeling real-life phenomena Stressing the mastery of
traditional solution techniques and presenting effective methods, including reliable numerical



approximations Providing qualitative analysis of ordinary differential equations. The reader should
get an idea of how all solutions to the given problem behave, what are their validity intervals,
whether there are oscillations, vertical or horizontal asymptotes, and what is their long-term
behavior The reader will learn various methods of solving, analysis, visualization, and approximation,
exploiting the capabilities of computers Introduces and employs MapleTM, Mathematica®,
MatLab®, and Maxima This textbook facilitates the development of the student’s skills to model
real-world problems Ordinary and partial differential equations is a classical subject that has been
studied for about 300 years. The beauty and utility of differential equations and their application in
mathematics, biology, chemistry, computer science, economics, engineering, geology, neuroscience,
physics, the life sciences, and other fields reaffirm their inclusion in myriad curricula. A great
number of examples and exercises make this text well suited for self-study or for traditional use by a
lecturer in class. Therefore, this textbook addresses the needs of two levels of audience, the
beginning and the advanced.

power series method differential equations: Formal Power Series and Linear Systems of
Meromorphic Ordinary Differential Equations Werner Balser, 2008-01-19 Simple Ordinary
Differential Equations may have solutions in terms of power series whose coefficients grow at such a
rate that the series has a radius of convergence equal to zero. In fact, every linear meromorphic
system has a formal solution of a certain form, which can be relatively easily computed, but which
generally involves such power series diverging everywhere. In this book the author presents the
classical theory of meromorphic systems of ODE in the new light shed upon it by the recent
achievements in the theory of summability of formal power series.

power series method differential equations: A Short Course in Mathematical Methods
with Maple Henrik Aratyn, Constantin Rasinariu, 2006 This unique book provides a streamlined,
self-contained and modern text for a one-semester mathematical methods course with an emphasis
on concepts important from the application point of view. Part I of this book follows the ?paper and
pencil? presentation of mathematical methods that emphasizes fundamental understanding and
geometrical intuition. In addition to a complete list of standard subjects, it introduces important,
contemporary topics like nonlinear differential equations, chaos and solitons. Part I employs the
Maple software to cover the same topics as in Part I in a computer oriented approach to instruction.
Using Maple liberates students from laborious tasks while helping them to concentrate entirely on
concepts and on better visualizing the mathematical content. The focus of the text is on key ideas
and basic technical and geometric insights presented in a way that closely reflects how physicists
and engineers actually think about mathematics.

power series method 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 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 differential equations: Mathematical Methods Sadri Hassani,
2013-11-11 Intended to follow the usual introductory physics courses, this book has the unique
feature of addressing the mathematical needs of sophomores and juniors in physics, engineering and
other related fields. Beginning with reviews of vector algebra and differential and integral calculus,
the book continues with infinite series, vector analysis, complex algebra and analysis, ordinary and
partial differential equations. Discussions of numerical analysis, nonlinear dynamics and chaos, and
the Dirac delta function provide an introduction to modern topics in mathematical physics. This new
edition has been made more user-friendly through organization into convenient, shorter chapters.
Also, it includes an entirely new section on Probability and plenty of new material on tensors and
integral transforms. Some praise for the previous edition: The book has many strengths. For
example: Each chapter starts with a preamble that puts the chapters in context. Often, the author
uses physical examples to motivate definitions, illustrate relationships, or culminate the
development of particular mathematical strands. The use of Maxwell's equations to cap the
presentation of vector calculus, a discussion that includes some tidbits about what led Maxwell to
the displacement current, is a particularly enjoyable example. Historical touches like this are not
isolated cases; the book includes a large number of notes on people and ideas, subtly reminding the
student that science and mathematics are continuing and fascinating human activities. --Physics
Today Very well written (i.e., extremely readable), very well targeted (mainly to an average student
of physics at a point of just leaving his/her sophomore level) and very well concentrated (to an
author's apparently beloved subject of PDE's with applications and with all their necessary
pedagogically-mathematical background)...The main merits of the text are its clarity (achieved via
returns and innovations of the context), balance (building the subject step by step) and originality
(recollect: the existence of the complex numbers is only admitted far in the second half of the text!).
Last but not least, the student reader is impressed by the graphical quality of the text (figures first
of all, but also boxes with the essentials, summarizing comments in the left column
etc.)...Summarizing: Well done. --Zentralblatt MATH

power series method differential equations: Textbook Of Engineering Mathematics Vol.
Ii D. Dutta, 2002 Designed For The Core Course On The Subject, This Book Presents A Detailed Yet
Simple Treatment Of The Fundamental Principles Involved In Engineering Mathematics. All Basic
Concepts Have Been Comprehensively Explained And Exhaustively Illustrated Through A Variety Of
Solved Examples. A Step-By-Step Approach Has Been Followed Throughout The Book.Unsolved
Problems, Objective And Review Questions Alongwith Short Answer Questions Have Also Been
Included For A Thorough Grasp Of The Subject.The Book Would Serve As An Excellent Text For
Undergraduate Engineering And Diploma Students Of All Disciplines. Amie Candidates Would Also
Find It Very Useful.

power series method differential equations: Fourier Series, Transforms, and Boundary Value
Problems ]J. Ray Hanna, John H. Rowland, 2008-06-11 This volume introduces Fourier and transform
methods for solutions to boundary value problems associated with natural phenomena. Unlike most
treatments, it emphasizes basic concepts and techniques rather than theory. Many of the exercises
include solutions, with detailed outlines that make it easy to follow the appropriate sequence of
steps. 1990 edition.

power series method differential equations: Applied Mathematical Methods: Dasgupta,
Bhaskar, 2006 Applied Mathematical Methods covers the material vital for research in today's world
and can be covered in a regular semester course. It is the consolidation of the efforts of teaching the
compulsory first semester post-graduate applied mathematics course at the Department of
Mechanical Engineering at IIT Kanpur in two successive years.
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