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Preface

The primary objective of the textbook is to provide the basic concepts of ordinary
and partial differential equations as per the requirement of the students appearing
for B.A. (Prog.) Semester-V, B.Sc. (Hons.) (Mathematics and Physics) under
CBCS pattern followed by Central Universities of India including University of
Delhi. This book covers the entire syllabus of the paper Differential Equations —
Generic Elective of IIIrd Semester (GE-3) for all Honours courses other than
Mathematics and B.Tech. of various Universities. It is also useful for various
competitive examinations and School of Open Learning, University of Delhi.

During my long teaching experience, I have fully understood the need of
the students and hence I have taken great care to present the subject matter in
the most clear, interesting and complete form from the student’s point of view.

There are Eleven Chapters in this book and in each of them, the concepts
are properly supported by illustrations followed by several varied types of
examples to provide students an integrated view of theory and applications.
There are about 247 examples in this book. A large number of self-practice
problems and answers have been added in each Chapter to enable students to
learn. Most of the questions conform to the examination style followed in the
University examinations and professional examinations.

We, gratefully, acknowledge the inspiration, encouragement and valuable
suggestions received from the teachers who are teaching undergraduate courses
of several Universities.

I must be failing in my duty if I do not express my gratitude to Prof. D.L. Jain
and Dr. G.C. Goel, Department of Mathematics, Delhi University who taught
me and inculcated interest in me, so that I could teach my students to their
satisfaction. I express my sincere thanks to all those individuals who have been
a source of inspiration and support both personally and professionally.

At the end, I must thank my publishers who took every step for a flawless
publication. But to err is human. So any misprint or inaccuracy, if brought to
my notice will be thankfully acknowledged.

New Delhi Dr. CHAITANYA KUMAR
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Syllabus
DSE-2 (ii): Differential Equations

Total Marks: 100 (Theory: 75 and Internal Assessment: 25)
Workload: 5 Lectures, 1 Tutorial (per week) Credits: 6 (5 + 1)
Duration: 14 Weeks (70 hrs.) Examination: 3 hours

Course objectives: The course aims at introducing ordinary and partial
differential equations to the students and finding their solutions using various
techniques with the tools needed to model complex real-world situations.

Course learning outcomes: The course will enable the students to understand:

(i) Wronskian and its properties.
(ii) Method of variation of parameters and total differential equations.

(iii) Lagrange’s method, and Charpit’s method for solving PDE’s of first
order.

Course Contents

Unit 1: Ordinary Differential Equations (Lectures: 40)

First order exact differential equations including rules for finding
integrating factors; First order higher degree equations solvable for x, y, p
and Clairut’s equations; Wronskian and its properties; Linear homogeneous
equations with constant coeff icients; The method of variation of
parameters; Euler’s equations; Simultaneous differential equations; Total
differential equations.

Unit 2: Linear Partial Differential Equations (Lectures: 15)

Order and degree of partial differential equations; Concept of linear partial
differential equations; Formation of first order partial differential
equations; Linear partial differential equations of first order and their
solutions.

Unit 3: Non-linear Partial Differential Equations (Lectures: 15)

Concept of non-linear partial differential equations; Lagrange’s method;
Charpit’s method; Classification of second order partial differential
equations into elliptic; Parabolic and hyperbolic through illustrations only.



Teaching Plan
[Paper: DSE-2 (ii): Differential Equations]

Weeks 1 and 2: First order exact differential equations including rules for
finding integrating factors.

Weeks 3 and 4: First order higher degree equations solvable for x, y, p and
Clairut’s equations.

Weeks 5 and 6: Wronskian and its properties, Linear homogeneous equations
with constant coefficients.

Week 7: The method of variation of parameters, Euler’s equations.

Week 8: Simultaneous differential equations, Total differential equation.

Week 9: Order and degree of partial differential equations. Concept of linear
partial differential equations, Formation of first order partial differential
equations.

Week 10 and 11: Statement of Theorem 2 with applications, Linear partial
differential equations of first order and their solutions.

Week 12: Statements of Theorems 4, 5 and 6 with applications, Concept of
non-linear partial differential equations, Lagrange’s method.

Weeks 13 and 14: Charpit’s method, Classification of second order partial
differential equations into elliptic, Parabolic and hyperbolic through
illustrations only.
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Dear Reader

Reg. Ordinary and Partial Differential Equations
Chaitanya Kumar

Has it occurred to you that you can do to the students/the future readers a favour by
sending your suggestions/comments to improve the book? In addition, a surprise gift
awaits you if you are kind enough to let us have your frank assessment, helpful comments/
specific suggestions in detail about the book on a separate sheet as regards the following :

1. Which topics of your syllabus are inadequately or not discussed in the book from
the point of view of your examination?

............................................................................................................................

............................................................................................................................

............................................................................................................................

2. Is there any factual inaccuracy in the book? Please specify.

............................................................................................................................

............................................................................................................................

............................................................................................................................

3. What is your assessment of this book as regards the presentation of the subject-
matter, expression, precision and price in relation to other books available on this
subject?

............................................................................................................................

............................................................................................................................

............................................................................................................................

4. Which competing books you regard as better than this? Please specify their authors
and publishers.

1. .......................................................................................................................
2. .......................................................................................................................
3. .......................................................................................................................

5. Any other suggestion/comment you would like to make for the improvement of
the book.

............................................................................................................................

............................................................................................................................

............................................................................................................................

Further, you can win a prize for the best criticism on presentation, contents or
quality aspect of this book with useful suggestions for improvement. The prize will
be awarded each month and will be in the form of our publications as decided by the
Editorial Board.

Please feel free to write to us if you have any problem, complaint or grievance
regarding our publications or a bright idea to share. We work for you and your success
and your Feedback are valuable to us.

Thanking you.
Yours faithfully,

Sultan Chand & Sons

Feedback
Now You Can Win a Prize Too!!
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